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INTERNATIONAL 


L-LINE MOTOR TRUCKS 

SERVICE MANUAL 


CTS-11 


This manual has been compiled in a simple, non-technical manner and every effort has been 
made to cover the most important items. It will provide a convenient reference source for the 
serviceman. Wherever possible, repetition of service instructions has been avoided by combin­
ing truck or unit models. 

An index at the front of each group permits locating items covered in a particular Group. 
Where necessary, groups have been subdivided into sections. As additional data is compiled, 
new or revised pages will be issued. These should be inserted in their respective group and section. 

IMPORTANT: Before starting any overhauling work, always remove the dirt that has accu­
mulated around the parts to be disturbed. When parts are taken off, dirt not removed may fall 
into the units, contaminating the lubricating oil, and getting into bearings and other working 
parts. As dirt contains grit and abrasives, considerable unnecessary wear and reduction in effi­
ciency is invariably the result. 

Motor Truck Division 
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CHECKING LIST AND INDEX 


FOR 


R-LiNE SUPPLEMENT 

TO THE 


CT S-11 L-LINE MOTOR TRUCK 


SERVICE MANUAL 


NOTE: INSERT THESE R-LINE SUPPLEMENTAL PAGES IN THEm RESPECTNE SECTIONS 

IN THE CTS-ll SERVICE MANUAL 

• 	 The attached pages contain only those major units us ed on R-Line trucks which are not common 
to units used on the respective L-Line trucks . 

• 	 Only the service specifications and data for the R-Line major units are covered in these pages. 
Additional R-Line coverage will be released when available. 

Description 	 Section Page 

Axle, Front. . . . . . . •. 	 Specifications 
Axle, Rear ........ . 	 • i SpecificaHons 1, 2 

Bodies, Cabs and Cowls. A I 

Clutch ........... . A 1 thru 4 

Electrical. . . . . . . . .. .. 	 Specifications 1 thru 4 
Electrical System (Circuit Diagram) 	 A 1 thru 7 
Electrical System (Illustrations) . 	 E I, 2 
Electrical System (Illustration). 	 J 1 
Engines ... 	 Specifications 1 thru 4 
Fuel System 	 Specifications 1 thru 4 
Instruments 	 A 1 
Lubrication. 	 A 1 thru 3 

•

IH

INTERNATIONAL 

HARVESTER 

CTS IZ-MARC!1 1953 (Supplemen•• ! p."e. for CTS·I I), 	 PRINTED fN UNITED ST"TES OF' ""'HHHeA-. 
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Cold weather recommendations ..•. 


Conversion chart - liquids (British Imperial and U. S. Measure). 


Conversion chart - Fahrenheit to Centigrade, altitude - barometric pressure, 

altitude - boiling points ..•...•.. 

Engine lubricating oil recommendations •. 

Equivalent values of electrical, mechanical and heat units 

Free inspection during warranty period •.. 

Glossary of technical and mechanical terms 
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L-LINE MOTOR TRUCK SERVICE MANUAL 


WARRANTY 

THE INTERNATIONAL HARVESTER COMPANY 

warrants each new INTERNATIONAL MOTOR TRUCK to be free 
from defects in material and workmanship under normal use 
and service, its obligation under this warranty being limited to 
making good at its factory any part or parts thereof which shall 
be returned to it with transportation charges prepaid, and which 
its examination shall disclose to its satisfaction to have been thus 
defective, provided that such part or parts shall be so returned to 
it not later than ninety (90) days after delivery of such vehicle 
to the original purchaser, and that at the time of such return, the 
said vehicle shall not have been operated in excess of frve thousand 
(5,000) miles. This warranty is expressly in lieu of all other war· 
ranties expressed or implied and of all other obligations or liabili· 
ties on its part, and it neither assumes nor authorizes any other 
person to assume for it any other liability in connection with the 
sale of its vehicles. 

This warranty shall not apply to any vehicle which shall have 
been repaired or altered outside of its factory in any way so as, 
in its judgment, to affect its stability or reliability, nor which has 
been subject to misuse, negligence or accident, nor to any commer· 
cial vehicle made by it which shall have been operated at a speed 
exceeding the fadory rated speed, or loaded beyond the factory 
rated load capacity. 

It makes no warranty whatever in respect to tires, rims, ignition 
apparatus, horns or other signaling devices, starting devices, gener· 
ators, batteries, speedometers or other trade accessories inasmuch 
as they are usually warranted separately by their respective manu­
facturers. 
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INSPECTION OF NEW TRUCKS BEFORE DELIVERY 

When trucks corne off the assembly line at the 
factory they have already been given numerous 
unit inspections and in addition are subjected 
to a driving test and final inspection. Districts 
and Dealers should, however, recheck each 
truck prior to delivery to a customer. This is 
particularly advisable if trucks have been driven 
through or "double decked" by a drive-away 
company. 

It is the responsibility of each District and 
Dealer to see that new trucks are delivered to 
users in a fault-free condition. This will mean 
a satisfied owner and will tend to eliminate 
unnecessary trips to the Service Station for minor 
adjustments during the warranty period. 

The pre-delivery service at each District must 
include all of the operations listed below: 

1. 	 Clean and polish truck if necessary. 

2. 	 Lubricate chassis, and check oil in air 
cleaner. 

3. 	 Check lubricant level in transmission. 

4. 	 Check lubricant level in differential. 

5. 	 Check oil level in engine. Drain and refill 
if oil is not of proper viscosity for locality 
or season, or if truck has been driven any 
great distance. 

6. 	 Check cooling system for water. 

7. 	 Install battery, checking specific gravity 
and level of electrolyte. 

8. 	 Warm up engine and check operation of 
instruments and lights. 

9. 	 Tighten cylinder head and manifold nuts 
uniformly, using tension indicating wrench. 
(If truck has not been driven since leaving 
the factory, this operation is unnecessary.) 

10. 	 Adjust valve lash if necessary. Note: If 
head is tightened in operation (9), valves 
in overhead-valve engines will require ad­
justment. 

11. 	 Check and adjust carburetor for idle. 

12. 	 Check tire alignment on wheels. Correct 
if necessary. Tighten rim lugs. 

13. all hub stud nuts. 

14. 	 Check front wheel alignment for toe-in of 
wheels. 

15. 	 Install tools, spare rim, and owner's manual, 
etc. 

16. 	 Give truck short road test, checking brakes, 
controls, and general handling, to assure that 
all are functioning properly. 

INSTRUCTIONS TO OWNER AT TIME OF DELIVERY 

OF NEW TRUCK 


As a rule, the purchaser's first impression 
is a lasting one, therefore it can easily be under­
stood that trucks should be in perfect mechanical 
condition at the time of delivery. The operation 
and care of the truck should be thoroughly ex­
plained to the owner at this time. 

It is that the following instructions 
be given purchaser at the time of delivery 
of the truck: 

1. 	 General information covering the construc­
tion and operation of the truck. 

2. 	 Advice as to the proper grade of lubri­
cating oil. (See Lubrication Section.) 

3. 	 Explanation of the function, purpose, and 
maintenance of the oil filter. 

4. 	 Explanation of the function, purpose, and 
maintenance of the air cleaner. 

5. 	 Cover proper draining of the cooling system 
and the importance of using recommended 
anti-freeze solutions when necessary. 

6. 	 Importance of proper clutch pedal clearance 
in prolonging clutch life. 

7. 	 Cover lubrication of truck completely, point­
out hazard and costliness of neglect. 

8. 	Advise owner to register such units as 
batteries, electrical units, etc., with 

the local authorized dealers of that equipment. 

9. 	 Point out advantages of bringing truck to 
the International Service Station at specified 
intervals during the warranty period of 
inspection, at which time there may possibly 
be some minor adjustments advisable. 
These, if made, will aid in prolonging the 
life of the truck. 

10. 	 Stress the benefits of using only International 
Service parts and the advantages of having 
service work performed in International 
Service Stations or by International Dealers. 

PRINTEO IN UNITED STATES O~ AMERICA 
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PIILfHED IN U .. llfb Sl,I;T(S or ",HRICA 

REPORT OF 
MAIL 5 COPIES TO GENERAL OFFICE, CHICAGO

MOTOR TRUCK COMPLAI NT MOTOR TRUCK SERVICE SECTION 
INTERNATIONAL HARVESTER COMPANY 

SERIOUSNESS Of FAILURE IS BASED UPON THE NUMBER Of COMPLAINTS RECEIVED, REPORT ,------------------- ­

EACH CASE UNTIl YOU HAVE BEEN INFORMED Of REMEDY BY BULLETIN OR GENERAL LETTER. 

If REMEDY FAILS. EACH CASE MUST BE REPORTED. 


DISTRIBUTION 
DISTRICT OFFICE Distri ct DATE~__~6_-~8_-~4L9________ 

BRANCH____________________ IS REPLY DESIRED? SUPERVISOR OF INSpECTION 6TH FLOOR. G_ 0. 

WHEN REPORTING ON 
UNIT MUST BE GIVEN, 

UNITS SUCH AS CAB, AXLE, TRANSMISSION. ETC., SERiAl NUMBER 
Be sure to give 

OF 
SERVfCE e:NGJNEe:R 

SALgS Se:RVICE: SECTION 

FT, WAYNE 

FT WAYNE: 

UNIT SERIAL NO. this information. CHIEF INSPECTOR FT. WAYNE WORKS 

COMP1.AINT DETAI1.S Engine - loss of power and 
CHIEF lNSPECTOR 

CHIEF INSPECTOR 

INDIANAPOLIS WORKS 

SPRJNGFlELO WORK'S 

failure to start when hot. SERViCe: PARTs DEPT. FT, WAYNE 

WORKS MANAGER METROPOLITAN BODY CO. 

DELIVERY DATE 7-<-/1.$ TOTA1. MI1.ES TO DATE 14,289 

OWNERL-_~N~a~m~e_______________ cITY_~A~d~d~r~e~~~~~s~-------

MODEI~__~L~-~2~1~O~____ WHEE1.BASE~~1~4~9L_"_______ $675 

THE fOLLOWING INFORMATION MAY BE OMITTED IN CASE OF FAILURE ON MINOR UNITS SUCH AS AIS, HO RAD! DRS, WINDSHiElD WIPERS. GLASS, 
SHEET METAL. INSTRUMENTS, ETC. BUT ON MAJDR UNITS SUCH AS AXlES, ENGINES, CLUTCHES, IONS, PH LER SHAfTS, FRAMES, WHEELS, ETC.. 
FILL OUT CDMPLETELY. 

STRAIGHT TRUCK TRACTOR &. TRAILER 

MAX, PAY1.0AD________________ MAX, PAYLOAD____~~~~~----- Aft RATIO 6. 5 - 8.86-1 
SINGL'"E_____ 

TOTAL GROSS WT.__________ TOTAL GROSS WT_<=-f--"'-=-'''-'t--'''''--. TIRE SlzdO: OOX2O,UAI 10: OOx20 
(PO"'iT) (......) 

TRUCK BODY TYPc.E_______________ rc.._~"'-"'''''-'''-'''---COMMODITY HAULEr:Misc .Freight 

Axle T '1 b'l 
TRUCK BODY SIZE TRAILER BODY SIZE~6.-~.il'II~.u.~::::c- WHO MOUNTED BODY ra~ mo 1 e 

(LIrHGJ'rH HEIGHT)WiD'1'LOngT) 
1.0CA1. OR LONG DISTANCE Distanc-filyPE OF ROADS,-,,:-.:::::-!-=...c=r- AVER. SPEED~M.P.H. 

WHO MAl NTAI NS SERVICEI:.--'I""-H~C'__'an~d""--'O"-'wn=.::::e_~'r__- '--___ 1.ABOR_____ GRATISED ,~ 

WHAT ALTERATIONS HAVE BEEN MADE BY DISp.1..u.........."AT':.J.J,."'-""';.....LER OR CUSTOMER ON ANY PART RE1.ATED TO THE FAI1.URE? 


POSITION___________________________NameINVESTIGATED BY____~~~~____~~__~__--__~--------------

REMARKS_____________________ 

WE WIL1. WELCOME SUGGESTED REMEDIES WHICH HAVE BEEN TRIED AND PROVED SUCCESSFU1.. 

SIGNED,_____=S~i~g~na~t=ur~~e~~~~~~~----------v." Reoor.e Side for Additiorw! Remarb. SERVICE MANAQER OR FOREMAN 

A Separau Letter CompUcate. and Delay. Action., 
SignatureAPPROVED ~D~'S~T~HI~C~T~M~A~N7AG~E~R~-------------

A-23214 
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MOTOR TRUCK COMPLAINT FORMS 


Two fOrITIs, CT-6 and GF-70, are used to pro­
vide a continuous flow of information frOITl the 
Districts through the General Office to the various 
Works and DepartITlents regarding the perforITl­
ance of our product in service and as a final 
check on the condition of our product as re­
ceived by the Districts. 

This information is of utmost importance to 
our Manufacturing and Engineering Departments 
in maintaining the high quality of our Product. 
Therefore, the task of guarding the quality of our 
product rests largely with our District Organi­
zation. This task can best be performed by the 
District reporting complaints on the regular 
com plaint forms. 

All complaints, both CT-6 and GF-70 forITls, re­
ceived by the Motor Truck Service Section, 
Chicago, are given wide circulation through 
our Engineering and Manufacturing Departments 
and to interested parties in our Chicago General 
Office. These complaints provide a rapid and 
accurate flow of information to our Works In­
spection DepartITlents so that necessary cor­
rective action can be taken to eliminate the cause 
of such complaints proITlptly. 

The necessity for a remedy is based entirely 
on the seriousness of the complaint. The serious­
ness of a complaint is based on the number of 
those complaints received. 

The following instructions and suggestions are 
for your assistance in making out and sub­
mitting these forITls: 

Motor Truck COITlplaint forITl CT-6 is to be 
used in cases of serious failures where assistance 
is solicited by the District in the solution of a 
pressing service difficulty for which the District 
is unable to find an answer. This form should 
also be used in reporting complaints where the 
complaint is contributed to by loads or operating 
conditions and the information requested on the 
forITl is necessary for the complaint to be 
properly analyzed. 

Product Report form GF-70 is to be used largely 
during the warranty period in reporting failures 
or cOITlplaints on current models on which no 
immediate assistance is needed. This form 
should also be used in reporting failures or 
complaints on new parts and assemblies from 
our Service Parts Department and in reporting 
unfavorable custOITler reaction to design or 

PRINTED IN UNIT£D STATES OF AMERICA 

material, unsatisfactory perforITlance or diffi ­
culty of servicing our trucks. 

1. 	 ALL COMPLAINTS concerning which the 
territory has not been advised of a remedy, 
must be reported. In other words, you are 
to continue the reports on all trouble until 
advised of a remedy or correction. 

2. 	 Complaints concerning which the territory 
has been advised of a remedy should not be 
reported; except in cases where the remedy 
itself fails; and except in such cases where 
the Service Bulletin announcing the remedy 
advises that Complaint Forms are necessary 
in order to obtain credit frOITl the Vendor. 
Then so state under "Remarks." 

3. 	 Complaints on each unit must be covered 
on a separate and proper Complaint ForITl 
except in the case of trucks where the same 
unit fails on several trucks of the same 
fleet; you may use the same form but list the 
chassis, engine and unit serial number of 
each truck involved. 

4. 	 It is importaritJhat the unit serial number 
be given in the space provided on form CT-6 
Bulletins have advised the location of the 
serial numbers on the various units. The 
ITlajor part nUITlbers affected should be 
shown in the space provided on GF-70 forms, 

5. 	 State the complaint clearly on form CT-6 
under the heading Complaint Details and on 
form GF-70 under the heading Complaint. 
For instance, if you are reporting the failure 
of a "Rear Axle Shaft" state "Rear Axle 
Shaft Failure" (left or right). Do not just 
state "Rear Axle Failure. It 

6. 	 If you believe certain ITlaterial should be re­
turned for inspection, state under "Remarks" 
that the material is being held, and hold 
material for thirty days after acknowledge­
ment of complaint has been received, unless 
disposition is given in the ITleantime. Hold 
parts covered by GF-70 forms for 30 days 
after submitting forITl. 

7. 	 All material returned should be properly 
packed and tagged so that it can be identified 
and, in addition, should bear the "Returned 
for Inspection" tag, Form CTS-l, filled in 
properly and completely. (See General letter 
MT No. 11, 4-21-49). 
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L-UNE MOTOR TRUCK SERVICE MANUAL 

MOTOR TRUCK PRODUCT REPORT 

COMPLAINT SPEEDOMETER CABLE-.llB.OLEJLJmE TO CABLE RAVING 

_______--=<.BEE""t;'''''N'--'''.!IN'-''S'±cT~..sHARP KI~Rl1'lHEEL 

-------AlREMED_..IA-:NEW CABLE AS~NB'I'ArJ,ED AND 

_____..._____~~_.o'_PEQF~R01ITEll.. ____________i 

DISTRICT OFFICE~TR.lC'1'_.----... --.---.-...~--_ci 

SIGNED_.... --.!N=A=ME=--_____ 

1. 

DAT~E__~1-~1~5~-4~9~__________ 

SERVICE MILEAGE 
(ON PART INVOLVED)__.-:::.8::o:4"'-O____ 

TYPE OF SERVICE: 
LONG DISTANCE 

DUMP ••••• 

•••• .[iJ
.0 
.0 
.0 

:Ej
.0 
.0 

rs where assi.ldllce is necessary or where an acknowledg. 

2. 

Motor Truck DiVision 

Service Section 


3rd Annex 

180 N. Michigan Ave. 


Chicago I, Illinois 


3. 

4. 	 s n unimproved parts or assemblies when an improvement has already boon 
field by bulletin or otherwise. 

A-23215 
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8. 	 It has been the practice in the past for the 
Servic Supervisor to make out the CT-6 
forms and submit them to the District 
Manager for his signature. This has caused 
some delay where the Service Supervisor 
is in charge of both motor truck and general 
line service, as it has been necessary for 
him to spend much time on the territory, 
resulting in the Complaint Forms not being 
made out and submitted promptly after the 
failure occurs. The logical time to determine 
if a failure should be covered on a CT-6 or 
GF-70 and to gather information for the 
Form is when the truck is in the Service 
Station and the repairs are being made. 
Therefore, when the Service SupeTvisor 
is away, the Service Foreman should gather 
the information and make out the CT-6 or 
GF-70 form, in order that they can be sub­
mitted as quickly as possible after the failure 
occurs. 

9. 	 Much information, which would be valuable 
in assisting the various Departments in 
diagnosing and developing remedies for 
the complaint, can and should be given under 
the caption "Remarks" or on an attached 
sheet. For instance: a clear description 
of the failure; the Service Supervisor or 
the Service Foreman's opinion of the cause 
of the failure; his idea of a remedy, if any; 
the results of his remedy if applied; any 
local climatic conditions that are peculiar 
and have bearing on the complaint; any un­
usual operating conditions that might play 
a part in the complaint; and, in short, any 
information, additional to that requested on 
the form, which has any bearing on the com­
plaint, should by all means be given. This 
means that a thorough investigation of the 
complaint should be made by the Service 
Supervisor or Foreman before attempting 
to make out the Complaint Forms. 

10. 	 In the past it has been the general prac­
tice for the Branches to make out CT-6 
forms and forward them to the District 
for the Service Supervisor to check and for 
the District Manager's signature. This, in 
some instances, has caused considerable 
delay in submitting these forms to the 
Chicago Office. We suggest that the Ser­
vice Station Foreman at each Branch should 
make out the Complaint Forms and submit 
them to the Branch Manager for signature 
and forward direct to the Chicago Office. 
An extra copy, however, should go to the Dis­
trict office for the District Manager's files. 
GF-70 forms may be made out and signed 
by the Service Supervisor, Service Station 
Foreman and A & H Foreman. Branches 
should send one copy of each GF-70 form to 
the District office for the District Manager' s 
files. 

PRINTED IN UNITED STATES OF AMERICA 

11. 	 Copies of the complaint reports, GF-70 and 
CT-6, ar e to be distributed as follows: 

5 copies to Chicago Service Section. 
1 copy for District Manager. 
1 copy for Service Station files. 

12. 	 The District Manager should review his 
complaint file monthly with the Service 
Supervisor and personally follow up with the 
respective Service Divisions of the Chicago 
Office all cases where no remedy has been 
provided. 

We cannot emphasize too strongly the import­
ance of making prompt and complete reports on 
all complaints that should be brought to the at ­
tention of the Engineering, Manufacturing or Sales 
Department at Chicago. 

Examples of CT-6 and GF-70 Complaint Forms 
properly filled out are illustratedonpreceding 

Materials Returned for Inspection 

RETURNED FOR INSPECTION TAG, FORM 
CTS-l is especially prepared and adapted to 
portray all necessary information if and when 
properly filled in. It is designed to be used on all 
shipments of materials sent in for inspection 
other than surplus repairs. 

The following special instructions must be ad­
hered to in the use of the card: 

1. 	 Obsolete or defective parts must not be 
returned unless authority is granted. 

2. 	 The CTS-I Tag must be attached to all 
shipments of materials sent in for inspec­
tion other than surplus repairs or exchange 
units such as crankshafts. 

3. 	 Shipping charges must be prepaid. 

4. 	 All blank spaces on tag must be filled in to 
portray necessary information. 

5. 	 Tag should be made out in ink or hard 
pencil to avoid obliteration during shipment. 

6. 	 Attach tag to parts rather than to package 
to avoid loss when unwrapping. 

7. 	 Refer to date of CT-6 Complaint Form 
or GF-70 Form if such has been issued. 

8. 	 Where possible, report unit serial numbers 
of such units as Engines, Cabs, Trans­
missions, Axles, etc., when reporting con­
cerning these units. 

To avoid the necessity of writing separate letters, 
it is generally possible to include all general 
information under the caption "REMARKS." 
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VEHICLE SPECIFICATION CARD 
LOCATED ON DASH INSULATOR PANEL, ABOVE CLUTCH AND 

BRAKE PEDALS ON MODELS L-160 AND UP 

VEHICLE SPECIFI CATIONS 
DESCRIPTION SERIAL NO. CODE VARIATIONS 

G V W 1180271____ 
1209C 
1250 
1307AD 
1 4 1 2 =8-=C'--___ 
1. 46 B 

1928F 

01 2ACDG 
0418 

092 
o 
D 

EXAM PLE 

A new procedure for handling Service Parts 
has been placed in operation at the International 
Motor Truck Service Parts Department. With 
this new system in operation, it is expected that 
the vehicle owner will realize many benefits 
from a service standpoint, particularly when 
ordering replacement parts for his truck. 

The system consists of assigning code numbers 
to the units included in the vehicle, such as: 
engine, transmission, cab, rear axle, wheels, 
etc. This same code number is used during 
the manufacture of the vehicle and will be further 
carried over into the parts catalogs which apply 
to the particular mode 1 trucks. By this means, 
a common langu.age has been set up for all 
parties involved in the design, the use, and the 
servicing of this particular vehicle. 

Code numbers are assigned only to those units 
to which the customer has an optional choice. 
The code numbers assigned to the units on the 
L-160 Models and up have been printed on a 
"Vehicle Specification Card" which is included 
with the truck and is located on the dash insu­
lator panel directly above the clutch and brake 
pedals. The parts catalogs are subdivided into 

sections identical with code numbers shown on the 
"Vehicle Specification Card." 

When ordering parts for the truck, it is irrlportant 
to include with the order the inforITlation con­
tained on the "Vehicle Specification Card" which 
pertains to the unit for which the parts are being 
ordered. For exaITlple, if it becaITle necessary 
to order a countershaft for the transmis sion on 
the vehicle shown on the sample "Vehicle 
Specification Card" it would only be necessary to 
indicate on the order that a countershaft for the 
L-181, F-51 OD transmission, under code number 
1307 AD was needed. From this information it 
can be quickly determined just which part should 
be supplied. 

The "Vehicle Specification Card" will prove of 
great value to the customer when entering the 
Service Station for Service work, since refer­
ence to the card will indicate to the Service 
Station just what units are included with the 
vehicle and will put them in a position to render 
the best possible service. 

Be sure to keep the "Vehicle Specification Card" 
with the vehicle at all times. 
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FREE INSPECTION DURING WARRANTY PERIOD 

1. 	 First Inspection During Warranty Period 

A. 	 Mileage, 1000 Iniles or 30 days, whichever 
first occurs. 

Note: 	It is recornrnended that the first inspection 
at 1000 Iniles or 30 days consist of the 
following checks andadjustInents, because 
this will be the first opportunity the fore­
Inan will have to show the new custoIner 
the service facilities and to sell hiIn in the 
advantages ofInternationa1 Truck Service. 

B. 	 Checks and adjustInents: 

1. 	 Distributor point gap. 

2. 	 Tighten cylinder head nuts uniforInly 
(all engine s). 

3. 	 Adjust valves (valve-in-head only). 

4. 	 Tighten Inanifold and carburetor flange 
nuts (all engines). 

5. 	 Check carburetor idle adjustInent. 

6. 	 Check oil pressure, generator charg­
ing rate, and heat indicator. 

7. 	 Check clutch pedal free InoveInent. 

8. 	 Change engine oil (charge for oil). 

9. 	 Lubricate chassis (charge, if it was 
forIner practice). 

10. 	 Check lubricant level in transInission 
and in differential. 

11. 	 Check riIn claInps, nuts, disc wheel studs 
and axle shaft studs and nuts. 

12. 	 Check brake pedal free InoveInent. 

13. 	 Check window regulator, windshield 
wiper, lights, and horn. 

14. 	 Short road test noting general perforIn­
ance and handling. 

n. 	 Final Inspection During Warranty Period 

A. 	 Mileage 4000 to 4500 !niles or within 90 days. 

Note: This final inspection is recOluznended in 
order to give the truck a thorough check 
before expiration of warranty. and to enable 
the foreInan to sell the custoIner on the 
iInportance of preventative Inaintenance 
during life of truck. 

PRINTED iN UNITED STATES OF AMERICA 

B. 	 Che cks and adjustInents: 

1. 	 Check spark plug gaps -- adjust if 
necessary. 

2. 	 Check distributor point gaps -- adjust 
if necessary. 

3. 	 Check ignition tiIning -- correct if 
neces sary. 

4. 	 Tighten cylinder head. 

5. 	 Adjust valves (all engines). 

6. 	 Tighten Inanifold and carburetor flange 
nuts uniforInly. 

7. 	 Check fan belt tension. 

8. 	 Check carburetor idle adjustInent. 

9. 	 Check cooling systeIn for leaks. 

10. 	 Check air cleaner -- clean and change 
oil in SUInP if necessary. 

11. 	 Clean fuel pUInp sediInent bowl (renew 
gasket). 

12. 	 Check engine for oil leaks. 

13. 	 Change engine oil (Charge for oil). 
(If condition of oil indicates necessity 
for new filter cartridge, notify custoIner). 

14. 	 Check oil pressure, charging rate, and 
heat indicator. 

15. 	 Check governor control. 

16. 	 Check clutch pedal free InoveInent. 

17. 	 Check brake pedal free znoveInent. 

18. 	 Check fluid level in Inaster cylinder. 

19. 	 Lubricate chassis {charge if it were 
forIner practice}. 

20. 	 Check lubricant in transInlssion and 
differential (charge for grease, if added). 

21. 	 Check riIn claInp nuts, disc wheel nuts 
and studs and axle shaft nuts. 

22. 	 Check battery water level, cables and 
znountings. 

23. 	 Check window regulators, windshield 
wipers, lights, and horn. 

24. 	 Make a short road test noting general 
perforInance and handling -- Inake 
necessary adjustInents. 
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COLD WEATHER RECOMMENDATIONS 
Important 

There are a few simple precautionary measures 
which should be taken in preparation of a truck 
for cold weather operation. Instructions should 
be given truck owners covering this procedure. 

1. 	 Engine 
Selection of proper engine lubricating oil de­
mands consideration of two important factors -­
namely, easy starting during low atmospheric 
temperatures, and adequate engine lubrication 
after the engine is placed in service. 

Lighter viscosity oils facilitate cold-weather 
starting and als 0 provide better immediate 
lubrication as the engine starts. They do not, 
however, provide adequate lubrication under 
sustained higher engine speeds or severe service. 
Increased oil consumption can also be expected 
when using lighter viscosity oils. 

Consideration must therefore be accorded the 
cold weather housing facilities for the idle truck, 
the service in which the truck is engaged, and 
the selection of higher viscosity oils which have 
better free-pouring characteristics at low 
temperatures. 

In consideration of the foregoing, the following 
general recommendations are made: 

MODERATE SERVICE (Trucks operating in 
multi- stop or other service where sustained 
higher engine speeds will not be encountered.) 

TEMPERATURES 

90 0(F.) 32 0 (F.) HOO(F.) -IOO(F.) 

ENGINE 
and 
up ,~ 

to 
90 0 (F.) 

to 
32 0(F.) 

to 
+IOO(F.) 

SD SAE-30 SAE-30 SAE-20W SAE-IOW 

BD SAE-40 SAE-40 SAE-20W SAE-IOW 

RD SAE-40 SAE-40 SAE-20W SAE-IOW 

R-6602 SAE-40 SAE-40 SAE-20W SAE-IOW 

':'See Hot Climate - High Speed 

Instructions, see below 

For temperatures lower than minus 100(F.), use 
SAE-IOW plus kerosene. (SAE-IOW may be safely 
diluted with colorless kerosene up to 30%). Mix 
kerosene thoroughly with the oil before adding to 
the engine. 

Hot Climate - High Speed. 

For trucks operating on highway or other ser­
vices demanding sustained higher engine speeds 
use engine lubricating oils having a viscosity of 
as near SAE-50 as possible (SAE-40 for SD 
Engines) in keeping with the starting ability. 

Note: High viscosity oils are available which 
also have very good cold-pour characteristics. 

2. 	 Electrical 

(a) 	 Clean and adjust spark plugs. (See 
"Electrical System.") 

(b) 	 Check all wiring for loose or broken 
connections. Make necessary replace­
ments. 

(c) 	 Clean and tighten battery cable terminals. 

(d) 	 Check battery for being fully charged 
and electrolyte to star level in cell 
covers. (Note: During cold weather, 
the battery must not be allowed to stand 
after adding distilled water without 
running engine to charge battery. This 
is important because otherwise the 
water will not be thoroughly mixed with 
the electrolyte, and freezing may result.) 

(e) 	 On models having an adjustable third­
brush generator, the charging rate 
should be adjusted to meet the demands 
of the cold weather operation. 

3. 	 Cooling System 

(a) 	 Drain and flush cooling system to 
remove all sediment and foreign 
material. (Note: The "reverse flushing" 
system is the most effective method and 
can be performed either in your own 
service station or by reputable radiator 
repair shops.) 

(b) 	 Anti-freeze solutions of known value 
and manufacture only should be used. 
Specific gravity checks should be made 
periodically to assure protection from 
freezing. (Note: Salts or chlorides, 
sugar, glucose, honey, fats, etc., should 
not be used as an anti-freeze.) 

Where anti-freeze solutions are not 
used and cooling system is to be drained, 
you are cautioned to refer to instruction 
books for location of drain cocks or 
plugs on engine blocks, radiators, or oil 
coolers. 

(c) 	 If the thermostat has been removed 
from the engine, it should be reinstalled 
after ascertaining that it is in good 
operating condition. 
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4. 	 Winter Fronts 

The use of an efficient winter front will 
enable the operator to better control the 
operating temperature. It will als 0 

result in higher under-hood tempera­
tures, effecting more efficient operation 
of the engine, and will make it less 
sus c eptible to sludge formation and 
condensation. 

5. 	 Rear Axle and Transmission 

Severe cold weather may make a change 
of lubricant advisable in the transmission 

and differ ential. A lubricant of lighter 
viscosity will provide better lubrication 
to the moving parts and will create less 
friction and resistance to the movement of 
the various gears, shafts, etc. 

6. 	 Propeller Shaft Bearing (not 6-wheel units) 

The propeller shaft center bearing on Inter­
national trucks should be lubricated with a 
medium short fibre wheel bearing grease 
having the following characteristics: cold­
milled, sodium-soap content, having a work 
penetration consistency of 250 that will not 
break down below 300. 

BALL AND ROLLER BEARING MAINTENANCE 


Important 

In order to assure bearings being free of rust, 
dirt, or damage, the following procedure relative 
to storage, handling, and installation is recom­
mended: 

1. 	 Storage 

(a) 	 Stock only limited quantity of bearings. 
Bearings should be ordered and stocked 
in quantities in keeping with requirements 
consistent with Branch Zone Repair 
Orders. 

This will assure fresh stock and will 
guard against obsolescence. 

(b) 	 Store ball and roller bearings in their 
original wrappers or cartons. Do not 
remove protective coverings until ready 
to use the bearing. . 

(c) 	 If necessary to inspect bearings in stock, 
they should be again carefully wrapped to 
guard against dirt. 

(d) 	 Bearings which have been allowed to 
remain unwrapped must be washed, 
relubricated, and rewrapped. This 
does not apply to prelubricated bearings. 

(e) 	 Store bearings in a cool and dry place. 
A hot storage space will cause the pro­
tective lubricant to melt and drain off 
the bearings. A damp storage space 
will permit moisture to collect on the 
bearings, resulting in rust and corrosion. 
Water or moisture will ruin a bearing. 

2. 	 Delivery of Bearings to Customer or to 
Service Station. 

(a) 	 Deliver bearings in original cartons or 
wrappers. 

PRINTED iN UNI't£D STATES OF AMERICA 

(b) 	 Handle bearings carefully. Rough 
handling will damage containers and 
permit dirt and foreign matter to enter 
bearing. 

3. Cleansing and Lubrication of Bearings 

(a) 	 Use clean kerosene or Stoddard Solvent 
in a clean container. 

(b) 	 Use clean rags or towels, and never use 
waste. Lint from waste may enter 
bearing. 

(Note: Suitable wheel bearing cleaner 
equipment is available, which will 
facilitate bearing cleansing.) 

(c) 	 Dip bearing in kerosene several times, 
rocking bearing race rings slowly to 
dislodge grease from ball sockets. 

(d) 	 Spin bearing while repeatedly dipping 
into kerosene. Continue operation until 
bearing runs smoothly and quietly or 
until it is clean and ready for inspection. 

(e) 	 If bearing is found satisfactory, dip in a 
neutral oil or thin grease and wrap. 
(Note: Suitable wheel bearing grease 
packer equipment is available, which will 
produce excellent results.) 

4. 	 Removal and Installation of Bearings 

(a) 	 Shafts or housings must be clean and 
free from burrs. 

(b) 	 Use properly arranged press plates or 
arbors for installation or removal of 
bearings. 

In pressing bearings into place the 
pressure or load should be so applied 
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that it will not be transferred through 
the balls. 

For example, if bearing is applied to or 
removed from shaft, pressure should 
be applied to inner bearing cone. 

If bearing is being installed in or re­
moved from a housing or case bore, 
pres sure should be applied to outer 
bearing cup. 

(c) 	 Do not hammer on bearings. Lead or 
babbitt hammers may chip off and 
allow pieces to lodge in bearing. Wooden 
hammers may leave splinters in bear­
ings. Steel hammers will chip, crack, 
or Brinell the bearing. 

(d) 	 If necessary to heat bearing for instal­
lation or removal, use a light or 
medium-weight oil heated to 225 0 (F .). 
Allow bearing to stand in this oil until 
thoroughly heated. 

(e) 	 Upon installation of bearing, lubricate 
bearing seat with light oil. 

(f) 	 Apply steady pressure. If bearing sticks 
or binds, ascertain cause. Correct fault 

STEEL AND ITS 

and then proceed with operation. A 
bearing started in a cocked position will 
bind. 

Burrs in housings or on shafts will 
caus e severe binding and sticking. 

Bearing should rest squarely against 
shoulder or in recess. 

(g) 	 Bearing should roll freely after in­
stallation unless individual specifica­
tions call for a preload. Te st bearing 
for bind or drag by holding bearing 
outer race between thumb and finger, 
and test for side play. (A radial clear­
ance of .0001" will produce side play of 
approximately .005" to .006".) Shafts 
mounted in bearings should rotate 
freely after installation unless in­
dividual specifications call for a pre­
load. Test by revolving shaft assembly. 

5. 	 Intermixing of Component parts -- Roller 
Bearings 

Wherever possible, intermixing of roller 
bearing component parts should be discouraged. 
Therefore, where possible, IH parts should 
be used to service IH assemblies, Tirnken 
parts to service Tirnken assemblies, etc. 

HEAT TREATMENT 
To the average man, steel means but little more 
than something hard, heavy, and strong, and 
capable of being formed into practically any de­
sired shape. This is quite true as far as it goes. 
However, there are many conditions that deter­
mine and control the degree of hardness and of 
strength. 

It is the object of this discussion to tell in non­
technical terms as nearly as possible just how 
and what these determining and controlling fac­
tors are, how they are applied, and the results 
accomplished thereby. 

In automotive manufacture it is absolutely es­
sential that the very best steels available be 
used, and in their respective classes. One part 
will require extreme hardness to resist ab­
rasion or wear, another will require extreme 
toughness to resist shock and vibration, and to 
support heavy loads, another must develop great 
powers of flexibility, yet must resist bending, etc. 
In these various uses, the parts are subjected 
to different kinds of stresses, both "static" and 
"dynamic" (dead quiet and vibratory, respec­
tively) in combination with their loads carried 
under compression or in tension, or subjected 
to transverse, shearing or torsional stresses. 

Before selecting a steel for a given purpose, 

attention must be given to its requirements in 
the finished part, and in the completed mechanism 
in operation. The most commonly known and 
used steels contain in addition to their ferrite or 
pure iron base either one or more of the follow­
ing elements -- carbon (the most important), 
nickel, chromium, vanadium, molybdenum, and 
tungsten, each being included either separately 
or combined with others in order to impart the 
distinctive properties of the included elements. 
It should be noted that upwards of 95 percent of 
all steel is pure iron. Castings, either grey 
iron, malleable iron or steel, originate with pure 
iron as their base. 

In the manufacture of steels, the inclusion, in 
varying previously determined percentages of 
these elements, results in, with the proper heat 
treatment, definite closely predetermined physical 
properties. For example, one effect of chromium 
in steel is to increase its hardening power. 

A steel rendered hard by the presence of chrom­
ium is far less brittle than one rendered hard by 
the presence of carbon alone. Hence, hardness 
combined with toughness may be secured by 
reducing the carbon and increasing the chromium 
content. However, chromium alone (or any other 
alloy) in the absence of carbon has no hardening 
power. The presence of both nickel and chrom­
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ium in steel makes it highly resilient and ductile 
and gives it greater hardness and better wearing 
qualities than plain carbon steel. Nickel­
chromium steels are especially valuable for parts 
to be hardened and tempered, as the finer structure 
thus produced has greater shock-resisting power 
than that of plain carbon steels. These are all 
valuable elements and there are doubtless many 
others equally as valuable as yet undiscovered. 

The presence of phosphorus and sulphur is in­
jurious to steel and must be guarded against. 
These impurities unite with other elements and 
form compounds which render the steel ex­
tremely brittle and liable to break. Phosphorus 
and sulphur inclusions are guarded against by 
their removal during manufacture, and by the 
inclusion of other elements which unite with 
these impurities to form harmless compounds, 
thus counteracting their bad effects. 

The hardening power of steel rests almost en­
tirely with its carbon content. As for example, 
a steel containing a 0.40 to 0.50 percent carbon 
(4/10 to 5/10 of I percent) is capable of becom­
ing much harder than one containing 0.10 to 
0.20 percent. The carbon content is often re­
ferred to as forty or fifty points carbon, a point 
being equivalent to 1/100 of 1 percent. 

The heat treatment of steel consists of annealing, 
hardening and tempering. 

Annealing 

Annealing consists of heating above the "critical 
range," then cooling slowly, for the purpose of 
refining the grain, softening the steel to machin­
ability and relieving the internal strains set up in 
the steel by forging and hammering, these strains 
sometimes amounting to several thousand pounds 
per square inch. 

Hardening 

Hardening consists of heating above the critical 
range and cooling quickly, as by quenching in oil 
or water, the degree of hardness depending upon 
the carbon content of the steel and the severity 
of the quench. 

Tempering 

Water quenching is more severe than oil quench­
ing and is frequently followed by tempering or 
:irawing to reduce the brittleness imparted by 
the severity of the quench, this brittleness being 
ever attendant to the high degree of hardness 
thus obtained. 

The tempering heat must not rise above the 
::ritical range, or the effects of the previous heat 
;reatment will be destroyed and the refined 
:rystalline structure will be obliterated, be­
::oming more coarse and suffering a considerable 
loss of hardness. 

By critical range is meant the range above and 
between the critical heating point, or point of 
"decalescence, " and the critical cooling point, or 
point of "recalescence." The presence of these 
critical points in the heating and cooling of steel 
is a phenomenon and is explained as follows: 

While heating, the steel uniformly absorbs heat. 
Up to the decalescence point all of the energy of 
the heat is exerted in raising the temperature of 
the steel. At this point the heat taken in by the 
steel is expended, not in raising the temperature 
of the steel, but in work which produces the 
internal changes here taking place, the dissolving 
of the carbon in the iron. Therefore, when the 
heat is exhausted in this manner, the temperature 
of the piece. having nothing to increase it, will 
remain unchanged for a time, or may even fall 
slightly, owing to surface radiation, after which 
it will again increase. 

When the piece has been heated above the de­
calescence point, and is allowed to cool slowly, 
the process is reversed. Heat is then radiated 
from the piece. Until the recalescence point is 
reached the temperature falls. At this point al­
so the structure of the steel undergoes a change, 
the carbon crystallizes out of the iron, and the 
energy previously absorbed is converted into 
heat. This heat set free in the steel supplies, for 
the mement, the equivalent of that being radiated 
from the surface, and the temperature of the 
piece ceases to fall, remaining stationary, and 
should the heat resulting from the internal 
changes be greater than that of surface radiation, 
the resulting temperature of the piece will not 
only cease falling, but will actually rise slightly 
at this point. In either event the condition exists 
only momentarily and when the carbon and iron 
constituents have resumed their original re­
lation, the internal heat decreases, and the 
temperature of the piece falls steadily, due to 
surface radiation. 

From the foregoing, it is evident that there is a 
definite temperature at which any steel should 
be hardened, and that that temperature is de­
pendent upon or governed by the percentage of 
carbon in the steel; also, that a great loss occurs 
of both labor and material unless the hardening 
is carried out at that temperature. Of greatest 
importance is the necessity of rigid inspection 
ana tests to assure properly heat-treated parts. 

These critical points are determined and the 
temperature controlled by the use of recording 
pyrometers and other apparatus. The recording 
pyrometer presents graphically a temperature 
curve showing the exact temperature of the 
decalescence and recalescence points, the de­
calescence point being recorded on the chart 
while the piece being tested is in the furnace. 
and the recalescence point being recorded after 
removal of the piece from the furnace and in 
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the process of quenching. In obtaining these 
records the thermo-couple, or the furnace end of 
the pyrometer, is securely clamped to the test 
piece to insure that the reading will be that of 
the temperature of the test piece and not that of 
the atmosphere of the furnace. 

Casehardening or Carburizing 

Carburizing, carbonizing or casehardening are 
names applied to the process wherein a piece 
of low-carbon steel is packed in a carbonaceous 
material such as bone or leather, or a com­
mercial carburizing material and heated for a 
number of hours, just above the "critical range" 
of the steel, or above its point of decalescence, 
thereby causing the low-carbon steel to absorb 
carbon on the outer surface for a depth directly 
dependent upon the number of hours it is heated. 
Under such conditions, a carbonized case is pro­
duced which is capable of responding to ordinary 
hardening or tempering operations. 

The object of casehardening is the production of 
a hard wearing surface with a backing or core of 
tough, low-carbon steel. There are two results 
gained by its use, the first of which is the pro­
duction of the part from more easily machined 
steel of cheaper grade; and second, the pro­
duction of the part from a cheaper steel which 
is superior to a part produced from high-carbon 
steel, high enough in carbon to have the proper 
surface hardness, in that the casehardened sur­
face has the hardness to resist wear, backed by a 
low-carbon core which has the toughness to re­
sist shock, two factors of vital importance in 
the manufacture of motor truck parts, such as 
piston pins, camshafts, gears, etc. 

Upon receipt of each shipment of steel from the 
steel mills, a representative number of specimens 
are prepared for chemical analysis and for tests 
for physical properties. All steels must meet 
the r equir ements of the standards for their 
respective classes, both as to chemical analysis 
and physical properties, as specified by the 
Society of Automotive Engineers, both before and 
after heat treatment. The inspection and tests 
from the rough stock are precautionary measures 
to prevent defective material from getting into 
production, from which it would be impossible 
to obtain the proper results by heat treatment. 
The inspection and tests made on parts after 
having been machined and heat-treated are for 
the direct protection of the quality of the product. 

The most generally used tests, standardized 
and authorized by the S. A. E., are the Brinell 
hardness test, the Shore Scleroscope hardness 
test, and the Tensile test. The Brinell and 
Shore tests are check tests and for hardness 
only, while the Tensile test gives a complete 
history of the physical properties of the specimen 
tested as follows: 

Modulus of elasticity. 

The elastic limit in pounds per square inch. 

The tensile strength in pounds per square 
inch. 

The percentage elongation. 

The percentage reduction of area, 

Brinell Test 

The Brinell test is commonly made with a 
hydraulic testing machine in which a steel ball 
of ten millimeter diameter is pressed into the 
test piece by a load of three thousand kilograms. 
The diameter of the impression the ball pro­
duces in the test piece is then measured and 
checked against a standard. Thus an impression 
four millimeters in diameter indicates softer 
steel than a diameter of thr:ee and one-half 
millimeter s. 

The Brinell test is definitely related to the ul­
timate strength of the material. 

Scleroscope Test 

The Shore Scleroscope test is made with a small 
instrument which drops a diamond-tipped ham­
mer approximately ten inches through a small 
glas s tube upon a smooth surface of the steel 
to be tested, and the height of the rebound of the 
hammer measured against a scale at the back of 
the glass tube. Hard steel is taken as being 
100 hard on the Scleroscope and soft steel 
approximately 30 to 35 hard. Thus the higher the 
rebound, the harder the steel. After noting the 
remarks on the Tensile test, it will be seen 
readily that the Brinell and Scleroscope tests 
are excellent methods of check-testing rapid­
ly and accurately, finished and serp.i-finished 
parts that it would be impractical to test other­
wise. The resulting values obtained by means 
of the Tensile test are invaluable in both the de­
signing and testing engineers. 

The designer must take into consideration the 
load that the part will be required to carry, the 
function it must perform, and the nature of the 
stress to which it will be subjected. The weight 
of the part must be held to a minimum, and the 
steel selected must be one capable of withstand­
ing these stresses, at the same time maintain­
ing a wide margin of safety. 

A very rigid inspection must be maintained on 
parts subject to shock and vibration, as tool 
marks and scratches, under-cut radii, or sharp 
corners, are frequently the cause of early fail­
ures of properly designed and heat-treated parts 
such as axles, jackshafts, steering knuckles, etc. 

Tensile Test 

It is a comparatively easy matter to check up 
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on machined parts with gauges and measuring 
instruments, as the defects and imperfections 
are generally more or less visible. However, 
checking up on heat treatments is an entirely 
different proposition. The Tensile test is the 
most accurate and most approved method, and 
is made as follows: 

A test bar of the standard S. A. E. form is 
machined from the material to be tested, and is 
held in threaded grips in a vertical position in 
the testing machine. The machine is set in motion 
and the test bar is slowly stretched until ~t is 
br oken. The point at which the elongation 
ceases to be proportional to the load is desig~ated 
as the elastic limit. This is the highest point 
at which, if the load were removecl., the bar 
would resume its original length. This is also 
the point at which, if exceeded, failure of the 
part commences. The weight of the load at this 
point is read on the weighing beam of the testing 
machine and converted into pounds per square 
inch, to be checked against S. A. E. specifications 
for that particular steel from which the test 
bar was made. 

The elastic limit point is determined by the 
use of an extensometer, a delicate instrument 
which shows the amount the test bar stretches, 
and is capable of measuring to the ten-thousandth 
part of an inch. While noting the elastic limit the 
test continues, and the ultimate tensile strength 
is noted. This is the greatest load the bar will 
withstand before it breaks. From this point on to 
the breaking point, the bar fails rapidly. After 
breaking, the bar is measured to determine 
the total elongation and the reduction in area 
of cross section, and these two values are con­
verted to percent of the original bar dimensions. 

Research work is constantly being carried on in 
the chemical and physical laboratories to pro­
duce better materials and better methods of 
heat treating; and many special tests are devised, 
such as torsion tests, fatigue tests, impact tests, 
and vibratory tests. The qualities of designs and 
their manufacture are frequently proved and 
checked by tests that approximate as nearly as 
possible the actual working conditions of the 
parts. 

Fatigue Failures 

A fatigue failure of a shaft or axle is charac­
terized by suddenness, lack of warning, apparent 
brittleness of material, and, in many cases, a 
fracture with a crystalline appearance over a 
part of its surface. 

This crystalline appearance led to the old theory 
that under repeated stress steel "crystallized in 
service," changing from a ductile "fibrous" 
structure to a brittle "crystalline" one. This 
theory, however, has been quite thoroughly de­
molished as a result of study of the structure 
of steel under the microscope. As revealed 

by the microscope, all metals have a crystalline 
structure: the fibrous structure was caused by 
segregations or inclusions of non-metallic 
impurities (example: slag in wrought iron). 
Microscopic examination of steel under stress 
shows no change of the general scheme of in­
ternal structure, but under sufficiently severe 
stress, there appears a gradual breakdown of 
the crystals in the structure. This manner of 
failure is rightly termed a "fatigue failure." 

If the fractured surface of a fatigue failure is 
carefully examined, it is usually seen to be 
made up of two parts; that is, it appears to have 
two different-size crystalline structures -- (1) 
near the extreme outside of the fractured sur­
face it appears dark, dull, and lusterless, with a 
poorly defined crystalline structure: while the 
appearance (2) at and immediately surrounding 
the center of the break is bright and shows a 
definite crystalline formation. This appearance 
is caused by the method and nature of the fail­
ure, and in that the (1) outside of the fractured 
surface was caused very slowly and has started 
from many centers and due to the constant vi­
bration and rubbing together of the two faces of 
the fracture, the sharp corners of the crystals 
become worn and smooth; whereas the break at 
the center and immediately surrounding (2) 
was suddenly torn in two on the natural surfaces 
of cleavage with no subsequent vibration or 
rubbing, thus leaving exposed the original struc­
ture of the steel. 

Cause of Fatigue Failure 

The cause of a fatigue failure may be attributed 
to a repetition of stresses which exceed the 
elastic limit of the steel. This may be sub­
divided as follows: 

Manufacturer's Responsibility 

1. Defective raw material. 

2. Defective heat treatment. 

3. Defective design. 

4. Defective machining. 

Truck Operator's Responsibility 

1. Overloading. 

2. Overspeeding. 

3. Rough handling and dr iving. 

4. Road conditions. 

Hardness is that property of a material by virtue 
of which it resists penetration. 

Toughness is that property of a material by 
virtue of which it resists shock and vibration. 
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Transmission and differential gears must have 
hard surfaces and tough cores or centers. They 
are designed with a 20-degree tooth pressure 
angle, which causes the teeth to roll together and 
apart, rather than to slide together and apart 
from each other, as do gears whose teeth have 
differ ent angle s; thus gear tooth wear is mini­
mized, both by heat treatment and design. Some 
common causes for gear failures of inferior 
manufacture are as follows: 

1. 	 Lack of hardness, battering and shearing, 
soft cores. 

2. 	 Excessive hardness and attendant brittle­
ness, chipping. 

3. 	 Thin "case" and soft core, cracking, and 
chipping. 

4. 	 Case too deep, no tough backing to resist 
shock. 

Extreme care is given the inspection of gears, 

both as to machined dimensions and heat-treated 

conditions. Test gears are broken and the 

structures examined, depth of "case" noted and 

held to approximately 3/64 - inch deep. They 

must not batter at corners, and they must not 

chip. They are hardness-tested by Scleroscope 

method. 


One steel used in making transmission and 
differential gears is designated by the S.A.E. 
No. 3120; it is an ideal steel for the manufacture 
of all parts which are drop-forged and after-

GLOSSARY OF TECHNICAL 
Addendum 

That part of a tooth of a gear or of a screw 
thread between the pitch circle or line and the 
extreme point of the tooth or thread. 

Allowance 

Covers variation in dimensions to allow for 
different qualities of fits. 

Alloy Steel 

A steel which owes its characteristic properties 
chiefly to the presence of one or more elements 
other than carbon; i.e., nickel, chromium, 
vanadium, molybdenum, etc. 

Ampere 

The practical unit of electrical current, the 
current produced by one volt acting through 
a resistance of one ohm. 

wards treated, to develop in them a high degree of 
strength, and is one of the best carbonizing 
steels obtainable. Following is the chemical 
analysis and the physical properties to cor­
respond to a Brinell hardness of 275 or an 
approximate Shore hardness of 40: 

Chemical Analysis 

Carbon .0.15 to 0.25% 
Nickel .1.00 to 1.50"/0 
Phosphorus •••••••••••••• Below 0.04% 
Sulphur •••••••••••••• Below 0.045 % 
Chromium ••••••••• .0.45 to 0.75% 
Manganese • • • •••••••• 0.50 to 0.90% 

Physical Properties 

Elastic limit, lbs. per sq. in. 120,000 
Tensile strength, lbs. per sq. in•• 160,000 
Elongation in 2 in percent 15.00 
Reduction of area ••••••• 52.50 
Brinell hardness numeral 275 
Shore hardness numeral • 40 

The chemical analysis and physical properties 
shown above are those that will be retained by 
the core or the centers of the gears after car­
burizing, and are the factors responsible for 
the toughness and fatigue resistance of the 
gears. The surfaces are hardened to 75-85 
Scleroscope, to an approximate depth of 1/16­
inch, this combination of surface hardness and 
center toughness being the ideal condition and 
insuring long gear life. 

AND MECHANICAL TERMS 
Altitude 

The perpendicular distance between the bases, 
or between the vertex and the base of a solid 
or plane figure. 

Angle 

The difference in direction of two lines which 
meet or tend to meet. The lines ar e called 
sides, and the point of meeting, the vertex of the 
angle. They are measured by degrees and by 
radians. One degree is equivalent to the angle 
at the center of a circle, subtended by an arc 
whose length equals one three hundred sixtieth 
(1/360) of the circumference. One radian is 
equal to the angle at the center of a circle when 
subtended by an arc equal in length to the radius 
of the circle. One radian equals 57.2958 degrees, 
also 1 radian equals 180/11'. 

The Protractor is used for the measurement of 
angles. A right angle is one which is formed by 
the radius moving through 1/4 of the circurr"­
ference. It is a square angle and contains 900 

• 
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An acute angle is one containing less than 90 0 
• 

An obtuse angle is one containing more than 90 0 
• 

An oblique angle may be any other than a right 
angle. A reflex angle is one containing more than 
180°, 

A helical angle is the angle of a thread at the 
pitch line, with the axis of a threaded part; the 
lead angle of a thr ead is the total or included 
angle between the sides or walls of a thread, 
measured on the axial line. 

A dihedral angle is one formed by the opening 
between two intersecting planes. 

The vertex of an angle is the point of inter­
section of the two lines which form the angle. 

Annealing 

See Heat Treatment. 

Austenite 

See Metallography. 

B ending Moment 

A moment is equivalent to the product of a force 
multiplied by a distance, and is measured in inch­
pounds or foot-pounds. The bending moment at 
any cross section of a piece under flexure 
measures the tendency to cause flexural failure, 
and is equal in magnitude to the summation of the 
moments of the forces on one side of the cross 
section. 

Brinell Test 

A hardness-testing instrument, employing the 
hardened steel ball indentation method. 

B.T.U. 

Abbreviation for British Thermal Unit which 
represents the amount of heat required to raise 
the temperature of one pound of water one degree 
Fahrenheit at or near 370 F. There are 778 foot­
pounds of energy in a B.T.U. and 42.4 B.T.U. 
to one horsepower. 

Calibrate 

To ascertain the accuracy of and to rectify 
same, as regards a precision measuring instru­
ment, etc. 

Calorie 

Any of several thermal units, as: (a) The amount 
of heat (small calorie) required to raise the 
temperature of one gram of water one degree 
Centigrade. (b) The amount of heat (large or 
great calorie) required to raise a kilogram of 
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water one degree Centigrade. (1 great calorie = 
1000 small calories.) 

Cantilever 

A projecting beam, bar, or member supported 
at one end only. 

Center of Gravity 

That point in a body about which all the parts 
exactly balance each other. 

Center of Oscillation 

If a body oscillates about a horizontal axis 
which does not pass through its center of gravity, 
there will be a point on the line drawn from the 
center of gravity perpendicular to the axis, the 
motion of which will be the same as if the whole 
mass were concentrated at that point. This 
point is called the center of oscillation. 

Center of Percussion 

If a body oscillates about an axis then the point 
at which, if a blow is struck by the body, the 
percussive action is the same as if the whole 
mass of the body were concentrated at that point, 
is called the center of percussion. This point is 
located at the same point as the center of 
oscillation. 

Center of Gyration 

The center of gyration with reference to an 
axis is the point at which the entire weight of a 
body may be considered as concentrated, the 
moment of inertia, meanwhile, remaining un­
changed; or, in a revolving body, the center of 
gyration is the point at which the whole weight 
of the body may be considered as concentrated, 
the angular velocity remaining the same. 

Centrifugal Force 

When a body revolves in a curved path, it exerts 
a force called the centrifugal force upon the 
arm or cord which restrains it from moving in 
a straight (tangential) line. 

Cor CL 

Abbreviation for center line. 

C. G. S. 

An abbreviation for the Centimeter Gram Second 
or Absolute System of units much employed 
in physical science, based upon the centimeter 
as the unit of length, the gram as the unit of 
weight, and the second as the unit of time. 

Cementite 

See Metallography. 
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Chamfer 

A bevel, or a corner or edge removed, a relief. 

Coefficient of Friction 

The force of friction, F bears -- according to the 
conditions under which sliding occurs -- a cer­
tain relation to the pressure between the bodies; 
this pressure is called the normal pressure, N. 
The relation between force of friction and nor­
mal pressure is given by the coefficient of 
friction, generally denoted by the Greek 
letter AA-. 

Thus: F JiXN, andA.i :;:F
N 

Cold Bending 

See Cold Working. 

Cold-Drawn Steel 

See Cold Working. 

Cold-Rolled Steel 

See Cold Working. 

Cold Working 

Changing the shape of steel parts by compressing, 
stretching, bending, or twisting, using stresses 
beyond the yield point and temperatures below 
the critical range. Cold-drawn steel is finished 
by being drawn through a die, while cold-rolled 
steel is finished between rollers. 

Contour 

Outline or profile of an object. 

Critical Range 

See Metallography 

Crystal 

See Metallography. 

Cycle 

Applied to the internal-combustion, four-cycle 
engine, a cycle comprises four strokes for each 
piston (1, intake; 2, compression; 3, explosion; 
4, exhaust) performed during two revolutions of 
the crankshaft. An interval or period of time 
occupied by one round or course of events, 
recurring in the same order in a series. 

Decalescence 

The sudden absorption of heat observed when 
metals in process of heating pass certain tem­
peratures. 

Dedendum 

The dedendum of a gear tooth or of the tooth 
of a threaded part is the distance from the pitch 
circle to the root of the tooth or thread. 

Deformation 

The change of form of a member accompanying 
the application of external load. The term 
"strain" is used in this manual as synonymous 
with deformation. Deformations may be stretches 
under tension, compressions under compressive 
loads, deflections under bending (or flexure), 
twists under torsional moment, or detrusions 
under Twist is a special case of shearing 
detrusion. In the physical laboratory the de­
formation per unit of length over any gauge 
length on a specimen is called the unit defor­
mation, or unit strain. 

Drawing 

See Heat Treatment. 

Ductility 

Ability to withstand stretch without rupture. 
Ductility is usually measured by the percentage 
of elongation, after rupture over a gauge length 
laid off on a specimen before stretching, or by 
the reduction of area of the original cross section 
of a specimen when tested in tension. 

Dynamic Balance 

A crankshaft may be in perfect static balance, 
but if it is mounted in bearings and revolved at 
high speed great vibration may develop which 
would soon cause failure of engine bearings and 
possibly cause breakage of the shaft itself due 
to fatigue action. 

Dynamic unbalance means that the weight sums 
of diagonally opposite portions are not equal. 
Take, for example, a pulley that is in perfect 
balance. Visualize the pulley mounted on a shaft 
supported by bearings. Attach a weight to the 
outer periphery on one edge.of the pulley, then 
attach an exact counterweight to the opposite 
side of the pulley on the opposite edge. The 
pulley continues to be in static balance as 
evidenced by the fact that it turns freely and 
stops with the counterweights either up, down, 
or in any other position; but if the pulley is re­
volved at a high rate of speed its dynamically 
unbalanced condition will be very much evidenced 
by the vibration. This dynamic unbalance is 
eliminated in a crankshaft first by determination 
of the heavy points and next by drilling into these 
points until the necessary amount of metal and 
weight has been removed. 
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Dyne 

The force which acting on one gram for one 
second imparts to it a velocity of one centimeter 
per second, or approximately that force exerted 
by a one milligram weight under the influence 
of gravitation. 

Elastic Limit 

The term "elastic limit" is unfortunately used 
very loosely in general practice. In scientific 
usage the term is used to denote the highest 
unit stress at which material will completely 
recover its form after the stress is removed. 

Proportional elastic limit is used to denote 
the highest unit stress at which stress is pro­
portional to deformation. The values found 
for both the true elastic limit and the propor­
tional elastic limit are dependent upon the ac­
curacy of the apparatus used, and the precision 
with which stress strain diagrams are plotted. 

For practical purposes elastic limit and pro­
portional limit may be regarded as inter­
changeable terms. 

The yield point is that unit stress at which the 
material shows a sudden marked increase in the 
rate of deformation without increase in load. 
It is usually determined by the sudden drop in the 
balance beam of the testing machine, as strain 
is applied to the specimen at a uniform rate or by 
a sudden increase of deformation which can be 
seen by the use of a pair of dividers on the 
specimen. 

Elongation 

See Ductility. 

Endurance 

In the physical laboratory this term is used to 
denote the number of cycles of repeated stress 
withstood by a specimen before failure. 

Endurance Limit 

The highest unit stress which, applied in cycles 
of completely reversed stress, can be withstood 
an indefinite number of times without failure. 

Endurance Strength 

A general term denoting ability to resist re­
peated stress, synonymous with fatigue strength. 

Erg 

A theoretical unit of work or energy being the 
work done by one dyne working through a distance 
of one centimeter. 

Extensometer 

An instrument for measuring small changes of 
length of specimens under tension; capable of 
measuring accurately to one ten-thousandth 
part of an inch. 

Factor of Safety 

Working stresses should never exceed the elastic 
limit. They are generally based on the ultimate 
strength of the material. The ratio of the ultimate 
strength of a given material to the allowable 
working strength is called the "Factor of Safety." 
The factor of safety may be considered as the 
product of four primary factors which may be 
designated as factors a, b, c, and d, designating 
the factor of safety by F. 

F=axbxcxd 

The first of these factors (a) is the ratio of the 
ultimate strength of the material to the elastic 
limit, meaning in this case, by the elastic limit, 
that boundary line within which the material is 
perfectly elastic and takes no permanent set. 
For ordinary materials, the factor a ::: 2; for 
nickel steel and oil-tempered forgings, it is re­
duced to 1-1/2. 

The second factor (b) depends on the character 
of the stress within the material. This factor is 1 
for a dead load; 2 for a load varying between 
zero and maximum; and 3 for a load which pro­
duces alternately a tension and a compression 
equal in amount. 

The third factor (c) depends upon the manner 
in which the load is applied to the piece under 
stress. For a load gradually applied the factor 
is 2. If the load is applied, not only suddenly 
but with impact, this factor must be still further 
increased in value. 

The last factor (d) may be called the factor of 
ignorance, or the "fool factor. II The other factors 
provide against known conditions and this pro­
vides against the unknown. It com.monly varies 
in value between 1-1/2 and 3 and occasionally 
should be given as high a value as 10. It pro­
vides against accidental overload, against un­
expectedly severe service and unreliable or 
imperfect materials, etc. When all the conditions 
are thoroughly known and there is no danger of 
overload, this factor may be made equal to l-l/Z 
for wrought iron and mild steel and 2 for cast 
iron. 

As an example of the use of the formula given 
for the factor of safety that should be usedAor 
an internal-combustion engine connecting rod, 
the elastic limit will probably be slightly more 
than one-half the ultimate strength, therefore, 
a::: 2. The rod will be alternately in tension and 
compression, therefore, b=3. The explosional 
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force will be applied suddenly, therefore, c=Z. 
The material is very reliable, therefore, d=l-l/Z. 

Then F = 2 x 3 x 2 x 1 -1/2 = 18. 

Fatigue of Metals 

The action which takes place in metals causing 
failure after a large number of applications of 
stress. Fatigue failures are characterized by 
their suddenness and by the absence of general 
deformation in the piece which fails. A wire 
broken by bending backward and forward is a 
characteristic fatigue failure. 

Ferrite 

Pure metallic iron, in the sense here used, 
entirely free from carbon inclusion. 

Fibre Stress or Fiber Stresses 

This is the stress in the extreme fiber, or the 
maxim um stress in the cross section con­
sidered, due to the application of the load. Fibre 
stresses with a cantilever would denote ten­
sion in the upper fibers and compression in the 
lower ones, with a neutral plane between. 

With a beam supported at both ends, the fiber 
stress would be the reverse of that in a canti­
lever. Thus a fibre stress of 50,000 pounds per 
square inch at point of stress on a cantilever 
loaded at the free end would denote the maximum 
stress to which the cantilever was subjected. 

Fit 

The different classes of fit of shafts in their 
holes most generally used are as follows: 

SHRINK FIT -- For parts which have to be fitted 
together by means of an application of heat to 
expand the hole, at which time the shaft is in­
serted. On cooling the hole contracts, making a 
perfect union which requires no keys or other 
anchors of any kind. The bores are always 
machined to a smaller diameter than that of the 
shaft. 

FORCE FIT -- For parts which have to be fitted 
together by means of a press; they must be 
keyed if they are to be subjected to a twisting 
force. 

DRIVING FIT -- For parts which have to be 
fitted together with a lead hammer, but which 
can be afterwards disassembled. 

PUSH FIT -- For parts which have to be fitted 
together by hand without special force, and 
without having perceptible shake when assembled, 
they should remain motionless in each other. 

SLIDING FIT -- For all parts which in functioning 

have to slide constantly on one another, without 
turning. 

RUNNING FIT -- For parts which in functioning 
have to revolve constantly one in the other, at a 
medium speed and with very little play. 

EASY RUNNING FIT -- Parts revolving with a 
relatively large amount of play, 

Fillet 

A narrow band of material, frequently in shop 
practice used to designate a radius on a shaft or 
other part. 

Flute 

The groove cut in taps and reamers to form the 
cutting edge and allow room for chips. 

Friction 

Is the resistance to motion which takes place 
when one body is moved upon another, and is 
generally defined as "That force which acts 
between two bodies at their surface of contact, 
so as to resist their sliding on each other." 

Gauge or Gage 

Master, Standard or Reference; terms applying 
to a nearly perfect gauge used for calibration of 
working gauges. 

Gauge -- Limit 

A gauge having two sizoes, the difference be­
tween them representing the tolerance or allow­
able variation. One size must go into or over the 
work being checked, and the other size must not 
go. These gauges are frequently referred to in 
shop practice as "tolerance gauges" and as "go" 
and "no go" gauges. 

Gear Tooth Parts 

PITCH DIAMETER--PITCH CIRCLE: When 
one of two gears that are in mesh with each 
other are revolved, it will drive the other gear 
at a certain rate of speed. Imagine that, as well 
as the two gears, two discs without teeth are also 
in contact, so that when one disc is revolved it 
will drive the other disc by frictional force. The 
diameters of the discs may be so selected that 
when one revolves at the same rate as the gear 
to which it corresponds, it will drive the other 
disc at the same rate as the second gear is 
driven. The diameters of the discs are then the 
same as the pitch diameters of the gears, and the 
circumferences of these discs represent the 
pitch cir cle s of the gear s. 

The outside diameter of a gear is the diameter 
measured over the top of the teeth. 
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The root diameter of a gear is the diameter 
measured at the bottom or roots of the teeth. 

The center distance is the distance between the 
centers of two meshing gears, the pitch circles 
of which are tangent to each other. 

The diametral pitch of a gear is the number of 
te eth for each inch of pitch diameter, and is 
found by dividing the number of teeth by the 
pitch diameter. 

Bastard gear teeth are sometimes generated for 
special purposes, having their teeth of different 
pitches with regards to width and depth. Example, 
a gear of 6/8 pitch the teeth correspond in width 
or thickne s s to 6 pitch, and in depth tQ 8 pitch. 

The circular pitch is the distance from the 
center of one tooth to the center of the next, 
measured as an arc along the pitch circle. 

The chordal pitch is the distance (on the pitch 
line) from the center of one tooth to the center 
of the next, measured along a straight line. 

The thickness of a gear tooth is generally under­
stood to be the thickness at the pitch circle, 
measured along the circular arc. 

The chordal thickness of a tooth is the thickness 
at the pitch circle measured along a straight 
line or as a chord. 

The addendum of a gear tooth is the distance 
from the pitch circle to the top of the tooth. 

The dedendum of a gear tooth is the distance 
from the pitch circle to the root of the tooth. 

The working depth is the depth to which the 
teeth in a meshing gear enter into the spaces 
between the teeth of the opposing gear. 

The clearance is the amount by which the tooth 
space is cut deeper than the working depth. 

The face of the tooth is that part of the tooth 
curve that is between the outside circumference 
and the pitch circle. 

The flank of the tooth is that part of the working 
depth of the tooth which comes inside of the 
pitch circle. 

Gravity 

The attraction of bodies toward the center of 
the earth. Under the influence of gravity alone, 
all bodies fall to the earth with the same velocity 
and with the same acceleration. The acceleration 
increases with the latitude and decreases with 
the elevation above the level of the sea. Its value 
at the level of the sea in the latitude of New 
York is 32.16 feet per second. (In the metric 
system, Gravity = 9.81 meters per second at 45 

degrees latitude and sea level.) 

Grain 

See Metallography. 

Hardness 

Is that property of a material by virtue of which 
it resists penetration. The two common tests 
for hardness are the Brinell test and the Sclero­
scope test. In the Brinell test a hardened steel 
ball of a standard diameter is forced against the 
surface of a test specimen, using a standard 
pressure. The diameter or the depth of the 
resulting impression is an inverse measure 
of the hardness. In the Scleroscope test a small 
weight fitted with a diamond point is allowed to 
fall from a standard height upon the surface of the 
specimen, thus causing a minute indentation. 
The height of rebound is a measure of the hard­
ness. 

Heat-Treatment 

HEAT-TREATMENT of steel is the proper con­
trol of heating and cooling so as to produce the 
desired struction, pearlite, sorbite, troostite, 
martensite, or austenite, and includes: 

ANNEALING, which consists of a very slow 
cooling from above the critical range and which 
gives a large-grained, soft pearlitic structure. 

NORMALIZING, which consists in cooling from 
above critical range in still air and which gives 
a fine-grained, pearlitic structure. 

OIL-QUENCHING, which consists in cooling 
from above the critical range by cooling in oil 
at room temperature and which yields steel of 
sorbitic or troostitic structures, depending on 
the carbon content (certain special alloy steels 
yield a rnartensitic structure or even an austenitic 
structure with oil-quenching). 

WATER-QUENCHING, which consists in cooling 
from above "he critical range by cooling in 
water at room temperature and which yields steel 
of martensitic, troostitic or sorbitic structure, 
depending on the carbon content (certain special 
alloy steels yield a martensitic or austenitic 
structure with water-quenching). 

DRAWING, which consists in reheating quenched 
steel to a temperature slightly below the critical 
range and cooling. This process tends to bring 
martensitic, troostitic or sorbitic steel towards 
the pearlitic state, and, by varying the tempera­
ture of drawing both thermally and as to time, 
it is possible to control the state of the steel with 
an excellent degree of precision. 

Other liquids are sometimes used for quenching 
steel: such as molten lead, molten barium 
chloride, ice water, mercury, and brine. 
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Alloying elements, including carbon, slow up 
the transition period so that high-carbon steels 
and alloy steels are more susceptible to heat 
treatment than are low-carbon steels. 

See Metallography. 

Helix 

A spiral. A coiled spring or a screw thread 
forms a helix. 

High-Precision Work 

This term generally applies to the manufacture 
of measuring instruments, magnetos, special 
machine tools, electrical instruments, automotive 
practice, etc., and generally for all kinds of 
apparatus for which the fits must be made with 
extreme accuracy and in which accordingly the 
interchangeability of the various parts must be 
uniform to a high degree. 

Horsepower 

See Mechanics. 

Hydraulics 

The science dealing with liquids in motion. 

Hydrostatics 

The science of the pressure and equilibrium 
of liquids (incompressible fluids). 

Hyper -Eutectic Steel 

Steel more highly carburized than eutectoid steel 
is called hyper-eutectoid, or hyper-eutectic steel, 
and therefore contains free cementite, i.e., high­
carbon steel. 

Hypo-Eutectic or Eutectoid 

Steel containing less than 0.85 to 0.90% Carbon 
and therefore some free ferrite is called hypo­
eutectoid or hypo-eutectic steel, i.e., low-carbon 
steel. 

Hypoid 

Hypoid: (contraction of the word hyperboloid) 
meaning that the piniQn is offset with respect 
to the center line of the ring gear. 

Hysteresis -- Mechanical 

If a load is applied to a specimen, and is re­
moved, then, if the specimen is perfectly elastic 
under the stress caused by the load, the energy 
expended in loading the specimen is all given 
back when the load is removed. If the specimen 
is not perfectly elastic under the stress caused 
by the load, then some of the energy applied is 

dissipated as heat. This dissipated energy is 
called "mechanical hysteresis," 

Inch-Pounds 

A term used to denote work or energy. 

Inertia 

See Mechanics. 

Iron 

See steel for distinction between iron and steel. 

Joule 

A unit of work or energy, approximately equal 
to .738 foot-pounds or .24 small calorie, or 
approximately the energy expended in one second 
by an electric current of one ampere in a re­
sistance of one ohm, is a joule. 

Land 

One of the sharpened ridges which make up the 
cutting section of a tap, die, reamer or milling 
cutter after the flutes or chip clearance spaces 
have been removed. 

Lead 

The longitudinal distance which a screw thread 
advances when turned one complete revolution. 

Limit 

A maximum or minimum dimension slightly 
above or below a standard size, not the distance 
between dimensions. See Tolerance. 

Martensite -Martensitic 

See Heat-Treatment; also Metallography. 

Mechanics 

Is the science of applied mathematics which 
treats of the action and effect of forces on bodies. 

A force is defined as any cause tending to pro­
duce or modify motion. The units by which a 
force is usually measured are pounds or tons. 

Besides force there are two other elementary 
quantities in mechanics from which numerous 
compound quantities are derived. These are 
distance, measured in linear units as inches, 
feet, etc., and time, expressed in hours, minutes, 
or seconds. 

WORK, in mechanics, is the product of force 
by distance, and is expressed by a combination 
of units of weight (force), and distance, as inch­
pounds, foot-pounds, foot-tons, etc. 
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POWER, in mechanics, is the product of force 
by distance, divided by time, or the performance 
of a given amount of work in a given time and is 
expressed as inch-pounds per minute, foot­
pounds per minute or second, etc. The term 
"power" is frequently used by writers or 
mechanics to designate a force. In connection 
with the so-called "mechanical power" -- the 
lever, wheel and axle, wedge, screw, etc. -- it is 
usual to speak of the applied force as the power; 
this is, however, not strictly correct, as power 
should always, in mechanics, be used in ac­
cordance with the definition given above. 

HORSEPOWER (abbreviated H.P.) is the unit 
of power adopted for engineering work. One 
horsepower is equal to 33,000 foot-pounds per 
minute, or 550 foot-pounds per second. The 
metric horsepower is equal to 75 kilogram­
meters per second, or 542.5 foot-pounds per 
second, or 32,550 foot-pounds per minute. The 
kilowatt used in electrical work equals 1.34 
horsepower; or one horsepower equals 0.746 
kilowatt. 

VELOCITY is distance divided by time, and is 
expressed in feet per minute, miles per hour, 
etc. 

INERTIA is that property of a body which causes 
it to tend to continue in its present state of 
rest or motion, unless acted upon by some force. 

Metallography 

Deals with the physical state and the proximate 
constituents of a metal or an alloy. It has to do 
with the physical grouping, distribution of con­
stituents and relative dimensions, of the sub­
stances as revealed by microscopic examination. 
It may be characterized as a study of the anatomy 
of metals. 

Steel is an alloy, the essential constituents of 
which are iron and carbon, the latter being the 
controlling element. The carbon exists in steel 
as a carbide of iron, Fe3C, to which the name 
cementite is applied. The free iron or ferrite, 
together with the cementite, has the power of 
forming a conglomerate called pearlite, a very 
intimate mechanical mixture composed of about 
7 parts of ferrite to one part of cementite. 

1£ molten iron is cooled there is formed first a 
solution of carbon in molten iron; then, as the 
metal solidifies, the carbon exists as cementite 
in solid solution in the iron. This solid solution 
is called austenite, and it crystallizes into im­
perfect crystals or grains. 

With further cooling the steel passes through a 
critical or transformation range of temperature 
(extreme range about 16500 F. to 12500 F.) and 
the two constituents of the metalpass successively 
through several transition stages, namely: 
martensite, in which long needle-like crystals are 
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formed, glvlng a very hard and brittle sub­
stance; troostite, in which dark-colored masses 
resembling sorbite are surrounded by a ground­
work of martensite, the troostitic state yielding 
a substance hard but tougher than the martensite; 
sorbite, in which cementite and ferrite are in a 
state resembling an emulsion, yielding a sub­
stance fairly hard and very tough; and pearlite, 
in which bands of ferrite and cementite exist, 
usually in stratified layers or bands. 

1£ the steel has a carbon content of about 0.900/0, 
all the grains will be pearlite; if the carbon con­
tent is lower than 0.90% there will be grains 
of pearlite and grains of ferrite; if the carbon 
content is greater than about 0.9010 there will be 
grains of pearlite and grains of cementite. 

The presence of carbon or of other alloying 
elements slows down the process of transition. 
By varying the rate of quenching steel, the 
transition process may in general be halted 
at any desired state, and the resulting cooled 
steel may be given any desired characteristic 
structure. See Heat-Treatment, also Micro­
graph. 

Micrographs 

Are obtained by polishing the surface of a metal, 
etching the polished surface with a suitable 
reagent to bring out the metallographic structure, 
then repr oduc ing, usually by photographic 
methods, the appearance of the surface as seen 
through the microscope. Photomicrograph and 
microphotograph are terms sometimes used for 
micrographs made by a photographic process. 

Mil, Circular 
A circular mil is the area of a circle 0.001 inch 
in diameter and is a unit in the measurement of 
diameters and cross-sectional areas of electric 
wires. 

Millivoltmeter 

An electrical instrument for measuring small 
electric potentials. Used for measuring the 
small voltages of thermo-couples developed 
by changes of temperature. (See Pyrometer.) 

Modulus of Elasticity 

Is the quotient obtained by dividing the stress 
per squar e inch by the elongation in one inch 
caused by this stress. For all stresses below 
the elastic limit, the unit stress bears a constant 
ratio to the unit deformation. 

Moment of a Force 

The moment of a force with respect to a point 
is the product of the force multiplied by the 
perpendicular distance from the given point 
to the direction of the force. The perpendicular 
distance is called the lever arm of the force, 
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The moment is the measure of the tendency of the 
force to produce rotation about the given point, 
which is termed the center of moments. Moments 
are expressed in inch-pounds, foot-pounds, etc., 
and are designated as clockwise or contraclock­
wise, according to their direction. The term 
torque is equivalent to the term moment. 

Moment of Inertia 

The moment of inertia of a body with respect 
to an axis is the sum of the products obtained 
by multiplying the weights of each elementary 
particle by the square of its distance from the 
axis. Therefore, the moment of inertia of the 
same body varies according to the position of the 
axis. It has its minimum value when the axis 
passes through the center of gravity. The 
moment of inertia is numerically equal to the 
weight of the body which if it could be conceived 
of as concentrated at a distance of unity from 
the axis of rotation, would, if actuated by the 
same forces, rotate with the same angular 
velocity as that of the actual body. In other 
words, the moment of inertia bears the same 
relation to angular acceleration as weight does 
to linear acceleration. When the term "moment 
of inertia" is used in regard to areas, it is equal 
to the sum of the products obtained by multi ­
plying each elementary area by the square of 
its distance from the axis. The moments of 
inertia of surfaces are especially useful in cal­
culating the strength of beams. 

Momentum 

The momentum of a moving body is the intensity 
of that constant force which, resisting its move­
ment, would bring it to rest in one second. 

Momentum ::: mass X velocity in feet per second. 

_w_e.....ig....h_t l't' f t dMomentum 32.i6 X ve OCl y ill ee per secon • 

Momenturn should not be confused with the 
rnoment of a force, defined above. 

Motion, Newton's Three Laws 

1ST LAW: Every body continues in a state of rest 
of uniform motion in a straight line, except if it 
is acted upon by a force to change its state of 
rnotion or rest. 

2ND LAW: If a body is acted upon by several 
forces, it is acted upon by each of these as if the 
others did not exist. This is true whether the 
body is at rest or in motion. In other words, if 
two or more forces act upon a body at the same 
time, each produces exactly the same effect as 
if it acted alone; the total effect or resultant 
rnotion of all the forces may be found by a dia­
gram in the same way as the resultant of forces 
is found. 

3RD LAW: To every action there is always an 

equal reaction or, in other words, if a force 
acts to change the state of motion of a body, the 
body offers a resistance equal and directly 
opposite to the force. 

Neutral Plane 

See Fibre Stress. 


Nonferrous Metals 

Metals in which iron is not a constituent. 


Ohm 
The practical unit of electrical resistance, being 
the resistance of a circuit in which a potential 
difference of one volt produces a current of one 
ampere. 

Pearlite 

See Metallography. 


PhysiCS 
The science of phenomena of inanimate matter in­

volving no chemical changes, comprising me­

chanics, magnetism, electricity, light, heat, and 

sound. 


Pi-i 

The 16th letter of the Greek Alphabet, corre­

sponding to the English P, is used as a constant 

to denote the ratio (3.14159+) of the circum­

ference of a circle to its diameter. 


Pitch, Diametral, Circular 
See Gear Tooth Parts 

Pitch Diameter 

See Gear Tooth Parts. 

Pneumatics 

That branch of physics treating of the rnechanical 
properties of air and other gases, as of their 
weight, pressure, elasticity, etc. 

pound-Inches-Feet 

See Moments of a Force; Mechanics, etc. 

Power 

See Mechanics. 


Prony Brake 

See Horsepower. 

Pyrometer 

An instrument for measuring high temperatures. 
Briefly, one type of pyrometer (that in use by 
International Harvester) is of the Thermo­
electric type, which utilizes the electromotive 
force generated by a junction of two dissimilar 
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metals when exposed to heat. In each pyrometer 
the rea r e two junctions made by welding to­
gether wires of two dissimilar metals, platinum 
and platinum-rhodium; for example, one junction 
is then exposed to the temperature to be measured 
and is called the "hot junction"; the other junction, 
which is opposed to the first named junction, is 
kept at a constant temperature and is called the 
"cold junction." A mill voltmeter for measuring 
electromotive force is attached by conductors 
to the free ends of the opposed junctions and by 
its reading indicates. the electromotive force 
generated and hence the temperature of the "hot 
junction... 

Recalescence 

The sudden unproportional liberation of heat 
by steel when cooling through its critical range. 

Scleroscope 

See Hardness. 

Shear 

Shearing Stress; See Stress. 

Sorbite 

See Metallography. 

Static Balance 

Balancing of crankshafts is a very important 
factor in providing long engine life. Crank­
shafts must be balanced for equalization of 
weight so that when supported on knife blades 
the shaft will not revolve. This is the same 
condition of balance that would obtain with an 
automobile wheel if a slight counterweight were 
placed directly opposite the valve stem so that 
the wheel if jacked up and given a spin would 
stop and remain stationary wherever it was 
overtaken by inertia after the energy from the 
force of the spin had spent itself. If not in 
perfect balance the wheel would either turn over 
another revolution or turn back until the heavy 
point was down. 

Elimination of the heavy place on a crankshaft 
is termed static balancing. This is accom­
plished by grinding off portions of the balancing 
pads forged into both sides of each throw for that 
purpose. 

Static Test 

A test of a specimen in which the rate of applica­
tion of load is so slow that it may be regarded 
as zero. The term refers in general to a test 
made with an ordinary Tensile Testing Machine. 

steel 

The term "steel" is used to denote any ferrous 
PRlNT£D rN UNITED STATES OF AMERICA 

metal with a carbon content les s than about 
1.7%, which is made by a process involving 
complete fusion. Wrought iron has a low carbon 
content, and is made from a pasty mass at a 
temperature below complete fusion. Ferrous 
metals with carbon content higher than about 
1.7% are called "cast iron." 

stress 

An internal force which resists the destructive 
action of external force. Stresses are always ac­
companied by strains and deformations. There 
are tensile stresses, compressive stresses, 
and shearing stresses. At any point on a stressed 
member the stress per unit area is called the 
"unit stress." See "Deformation." Stress is the 
force applied, and: 

Strain 

Is the resulting deformation. 

Specific Gravity 

Is a number indicating how many times a certain 
volume of material is heavier than an equal 
volume of water at a temperature of 62 0 F. The 
weight of one cubic inch of pure water at 62 0 F. 
is 0.0361 pound. If the specific gravity of any 
material is known, the weight of a cubic inch of 
the material can, therefore, be determined by 
multiplying its specific gravity by 0.0361. 

Tensile Strength 

See Ultimate Tensile Strength. 

Tolerance 

The range of distance between specified limits, 

as applied to machine shop practice. 


Torsion 

That force with which a twisted part tends to 

return to a state of rest. 


Torque 

Torque is that which produces or tends to pro­
duce rotation or torsion; the product of tan­
gential force multiplied by the radius of the 
part it rotates. An engine is therefore es­
sentially a device for producing torque, and 
torque is the energy available for producing work. 
See also "Moment of Force." 

Toughness 

Denotes a combination of strength and duc­
tility, resistance to fatigue, tension, and shear. 

Troostite 

See Metallography. 
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Ultimate Tensile Strength 

The highest unit stress carried by a tension 
specimen in a test to rupture. 

Velocity 

See Mechanics. 

Volt 

The unit of electromotive force; that electro­
motive force which, if steadily applied to a con­
ductor having a resistance of one ohm, will 
produce a current of one ampere. It is practical­
ly equal to 10 0 C.G.S. Electromagnetic units. 

Watt 

A unit of electrical power or activity equal to 
107 C.G.S. units of power (Ergs,see"Erg") or to 
the rate of work represented by a current of one 
ampere under a pressure of one volt, a volt ­
ampere. One horsepower is approximately equal 
to 746 watts. 

Work 

See Mechanics. 

Wrought Iron 

See Steel. 

WEIGHTS, MEASURES, EQUIVALENTS 
STANDARD WEIGHTS AND MEASURES 

LONG MEASURE 

12 In. 1 Ft. 
3 Ft. . . .. .. . .. .. . . . .. .......•.... 1 Yd. 
16-1/2 Ft............................ . 1 Rod 
320 Rods ................................... .. 1 Mile 
1,760 Yds. or 5,280 Ft•• 1 Mile 

SQUARE MEASURE 

144 Sq. In•••••••••.•••••.•• 1 Sq. Ft. 
9 Sq. Ft. • • • • • • • : • • • • • • • • • 1 Sq. Yd. 

4,840 Sq. Yds., 43,560 Sq. Ft••••.• 1 Acre 
640 Acres ••••••••••••.•••• j Sq. Mile 
An Acre=A square whose side is 208.71 Ft. long. 

SOLID OR CUBIC MEASURE 

1,728 Cu. In. • •••••••••••••• 1 Cu. Ft. 
27 Cu. Ft. • •••.•.••.••••. 1 Cu. Yd. 

I Cord Wood = A pile 4 Ft. wide x 4 Ft. high x 
8 Ft. long = 128 	Cu. Ft. 

LIQUID MEASURE 

4 Gills 1 Pt. 

2 Pts.. ......................".................. .. 1 Qt. 

4 Qts.. .......................... .. .. .. .......... .. 1 Gal. 

The U.S. Gallon 231 Cu. In. = .13373 Cu. Ft. 

The English Gallon = 277.274 Cu. In. 

The English Gallon = 1.20032 U.S. Gallons=The 


volume of 10 Ibs. of water at 62 0 F. 

U. S. DRY MEASURE 

2 pts. 1 Qt. 
8 Qts.. ........................ .... .. 1 Pk. 
4 Pks .................... .. 1 Bu. 
1 Bu.. .................... ........ .. 2150.42 Cu. In. 

1.2445 Cu. Ft. 
A heaped bushel equals 1-1/4 struck bushels 

as measured above. 

COMMERCIAL MEASURE OF WEIGHT 

Avoirdupois or Commercial Weight 
437.5 Grains •••••••• 
16 Oz. or 7000 Grains. 
2,000 Lbs. • •••••• 

2,240 Lbs. • •••••• 

BOARD MEASURE 

1 Oz. 

1 Lb. 

1 Net or Short Ton 

(Commonly Used) 

1 Gross or Long Ton 


The unit of solid measure for boards is the foot 
board measure (B.M.). This is a volume 1 in. 
in thickness, 12 in. in width, and 1 ft. in length. 
To obtain the number of feet B.M. of a board or 
piece of square timber, multiply the length in 
feet and the breadth in feet and the thickness in 
inches. 

WEIGHT AND MEASURE EQUIVALENTS 
1,728 cu. in•• 1 	cu. ft. 27 cu. ft .. 1 cu. yd. 

46,656 cu. in•• 1 cu. yd. 128 cu. ft .. 1 cord 
2,150 cu. in•• 1 bushel 1.24 cu. ft .. I bushel 
7,056 cu. in•• I barrel 4.08 cu. ft •. I barrel 

231 cu. in•• 1 gallon 20.75 cu. ft .. I hay bale 
144 cu. in•• 1 bd.-ft. 10.75 cu. ft .. 1 sm. bale 

20- 23 cu. ft ••• 1 cotton bale 

SIZE OF BARRELS AND BASKETS 
U.S. STANDARD BUSHEL 

1 Bushel •• 4 Pecks. 2445 cu. ft•• 2150.42 cu. in. 
1 Peck ••• 8 Quarts. 3 11 1 cu. ft•• 537.61 cu. in. 
1 Quart ••• 2 Pints. 0389 cu. ft.. 67.20 cu. in. 

U.S. STANDARD BARRELS FOR VEGETABLES, 
FRUIT 	AND DRY COMMODITIES, EXCEPT 

CRANBERRIES 
1. 	 Capacity ••••••••••••• 7,056 cu. in. 

105 dry qts. 
3.28 bu. 

Head diam•••••••••••17.125 in. 
Bilge diam. • ••••••••20.37 in. 
Stave 19th•••••••••••27.125 in. 
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2. 	 Capac ity •••••••••••• 5,826 cu. in. 
87 dry qts. 

2.709 bu. 
Head diam. 16.25 in. 
Bilge diam 18.62 in. 
Stave Igth. 28.5 in. 

3. 	 Flour Barrel 
Weight ••••• . . . . . . 200 to 220 lbs. 
Head diam••• . . .... 18 in. 
Bilge diarn.. • • • • • • • •• 21 in. 
Stave Igth. ........ 28.5 in. 

ABBREVIATIONS FOR 	 TERMS 
Following the name of each unit in the list be­
low is given the abbreviation which the Bureau 
has adopted. Attention is particularly called to 
the following principles: 

1. 	 The period is omitted after the abbreviations 
of the metric units, while it is used after 
thos e of the customary system. 

2. 	 The exponents "2" and "3" are used to 
signify area and volume, respectively, in 
the case of the metric units instead of the 
longer prefixes "sq." or "cu." In con­
formity with this principle the abbreviation 
for cubic centimeter is "cm3tt instead of 
"c.c." or "c.m." The term "cubic centi ­
meter It as used in chemical work is, in 
fact, a misnomer, since the unit actually 
used is the "milliter," which has a slightly 
lar ger volume. 

3. 	 The use of the same abbreviation for both 
singular and plural is recommended. This 
practice is already established in expressing 
metric units and is in accordance with the 
spirit and chief purpose of abbreviations. 

4. 	 It is also suggested that, unless all the text 
is printed in capital letters, only small 
letters be used for abbreviations except in 
the case of A, for acre, where the use of the 
capital letter is general. 

Unit 	 Abbreviation 
acre ••••• 	 A 
area •.••• 	 a 
avoirdupois 	 avo 
barrel ••• bbl. 
board foot •. bd. ft. 
bushel •••• bu. 
carat, metr ic 	 c 
centare •• ca 
centigram. cg 
centiliter •• cl 
centimeter cm 
chain ••••• ch. 
cubic centimeter cm3 
cubic decimeter. dm3 

4. 	 Sugar Barrel 
Weight ••• 300 to 360 1bs. 

Head diam. 20.5 in. 

Bilge diam 25.0 in. 

Stave Igth •• . '. 30.0 in. 


5. 	 Syracuse Salt Barrel 

Weight •••• 280 Ibs. 

Head diam •• 18 in. 

Bilge diam•• 21 in. 

Stave Igth. . 29 in. 


OF WEIGHT AND MEASURE 
Abbreviation 

cubic dekameter dkm3 

cubic foot ••••• cu. ft. 

cu.bic hectometer hm3 


cubic inch Cli, in. 

cubic kilometer km3 


cubic meter •• m 3 

cubic mile ••• cu. mi. 

cubic millimeter mm 3 

cubic yard cu. yd. 

decigram. dg. 

deciliter dl 

decimeter dm 

decistere ••• ds 

dekagram •• dkg 

dekaliter •• dkl. 

dekameter dkm. 

dekastere •• dks 

dram or drachm, apothecaries' •• dr. ap. or Z 
dram, avoirdupois ••• dr. avo 
dram, fluid • fl. dr. 
fathom •• fath. 
foot ••• ft. 
firkin fir. 
furlong fur. 
gallon gal. 
grain ••• gr. 
gram •.• g. 
hectare ha 
hectogram hg 
hectoliter • hI 
hectometer hm 
hogshead • hhd. 
hundredweight. cwt. 
inch ., •••• in. 
kilogram kg 
kiloliter ••.• k1 
kilometer km 
link ••• Ii. 
liquid liq. 
liter • 1 
meter m 
metric ton t 
micron u 
mile ••.. mi. 

milligram mg. 

milliliter • ml 

millimeter mm 

millimicron • mu 
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Unit 


minim ... .,...... 

ounce ...•...•....•. 
ounce, apothecaries' 
ounce, avoirdupois 
ounce, fluid • • • • • • • 
ounce, troy •••••• 
peck ••••• 
pennyweight ••••• 
point •••••• 
pound ." .•••.... 
pound, apothecaries' 
pound, avoirdupois 
pound, troy •• 
quart ...•...... 
rod ........... . 
s c rupe, apothecaries 
square centimeter •.•••• 

UNITS 

Abbreviation 

min. or mu 
oz. 
oz. ap. or Z 
oz. avo 
fl. oz. 
oz, t. 
pk. 
dwt. 
pt. 
lb. 
~b. ap. 
lb. avo 
lb. t. 
qt. 
rd. 
S. ap. or Z 
cm2 

Unit 

square chain. 
square decimeter 
square dekameter 
square foot •.••• 
square hectometer. 
square inch 
square kilometer 
square meter •• 
square mile • • • 
square millimeter 
square rod •• 
square yard ••• 
s tere •••• 
ton •.•.. 
ton, metric 
troy 
yard•••• 

OF WEIGHT AND MEASURE 


Abbreviation 

sq. ch. 
dm2 
dkrn2 

sq. tt. 
hrn 2 

sq. in. 
km2 
m 2 
sq. mi. 
mm2 

sq. rd. 
sq. yd. 
s. 
tn. 
t 
t. 
yd. 

(From Circular No. 47 of Bureau of Standards, 
Department of Commerce, Washington, D.C.) 

THE METRIC SYSTEM: Metric units are 
naturally related. For example: 1 cubic deci­
meter equals, for all practical purposes, 1 
liter, and 1 liter of water weighs 1 kilogram. 
The metric terms are formed by combining 
the wor ds "meter," "gram" and "liter" with 
the six numerical prefixes, as in the following 
table: 

Prefixes Meaning Units 

1 
milli- ==one-thousandth 1000 •001 "meter" for 

length
1

centi ;;;one-hundredth 100 • 01 

1
deci- one-tenth • 1 "gram" for

10 
weight 

Unit = one 10 1 or mass 
deka- ;;; ten 10 

100 100hecto- ;;; one hundred -1- "liter" for 
capacity 

1000 1000kilo- ;;; one thousand 
1 

Definitions of Units 

The following lists of units include most of those 
in general use. Simple conversions may be 
made from the values here given. For example, 
if a conversion into nautical miles is wanted, 
the conversion factor for statute mile given in 
the conversion tables may be used by multiplying 
it by the factor 1.151553 here given to show 
relation of nautical mile to statute mile. 

Length 

FUNDAMENTAL UNITS 

A meter (m) is a unit of length equivalent to 
the distance between the defining lines on the 
international prototype meter at the International 
Bureau of Weights and Measures when this stand­
ard is at the temperature of melting ice (OoC.). 

3937 
1 m.;;; 3600 yd. 

A yard (yd.) is a unit of length equivalent to 
3600 of a meter. 
"393'7 

HIGHER AND LOWER UNITS 


1 kilometer (km) 1000 meters • 

1 hectometer (hm) = 100 meters. 

1 dekameter (dkrn) ;;; 10 meters • 

1 decimeter (dm) 0.1 meter. 

1 centimeter (cm) ;;; 0.01 meter • 

1 millimeter (rnrn) ;;; 0.001 meter;;; 0.1 centi ­


meter. 

1 micron (u) = 0.000 001 meter 0.001 milli ­
meter. 

1 millimicron (mu) = 0.000 000 001 meter = 
0.001 micron. 

1200 
1 foot (ft.) ;;; 3 yard :::: 3937 meter. 

1 1 1001 inch (in.) - yard;;; foot;;; meter. 
36 12 

1 link (li) ;;; 0.22 yard = 7.92 inches. 
1 rod (rd.) ;;; 5-1/2 yards:: 16-1/2 feet. 
1 chain (ch.) = 22 yds. ;;; 100 links;;; 66 feet 4 rods. 
1 furlong (fur.) 220 yards = 40 rods 10 chains. 
1 statute mile (mi.) 1760 yards 5280 feet = 

320 rods. 
1 hand = 4 inches. 

1 point 1 inch. 
72 
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1 mil 0.001 inch. 

1 fathom::: 6 feet. 

1 span::: 9 inches 1/8 fathom. 

1 nautical mile United States:::6080.20 

1 seal mile feet:::l.I51 553 statute 

1 geographical mile [ miles:::1353.249 meters 


Area 

FUNDAMENTAL UNITS 

A square meter (m2) ::: 1.195985 sq. yd. 

A square yard (sq. yd.) ::: 0.8361307 m 2• 


HIGHER AND LOWER UNITS 

1 square kilometer (km 2) ::: 1 000 000 square 
meters. 

1 hectare (ha) or square hectometer (hm 2) ::: 
10 000 square meters. 

1 area (a), or square dekameter (dkm 2 ) ::: 100 
square meters. 

1 centare (ca) ::: 1 square meter. 
1 square decimeter (dm2 ) 0.01 square meter. 
1 square centimeter (cm2) ::: 0.0001 square meter. 
1 square millimeter (rnrn2) 0.000 001 square 

meter::: 0.01 square centimeter. 

11 	square foot (sq. ft.) 9 square yard. 

1
1 	square inch (sq. in.) ::: 1296 square yard ::: 

1144 square foot. 

1 square link (sq. li.) • 0.0484 square yard ::: 
62.7264 square inches. 

1 square rod (sq. rd.) ::: 30.25 square yards ::: 
272.25 square feet::: 625 square links. 

1 square chain (sq. ch.) = 484 square yards ::: 
16 square rods::: 100 000 square links. 

1 acre (A) ::: 4840 square yards:: 160 square 
rods 10 square chains. 

1 	square mile (sq. mi.) ::: 3 097 600 square yards 
640 acres. 

Volume 

FUNDAMENTAL UNITS 

A cubic meter (m3) ;; 1.307 9428 cu. yd. 
A cubic yard (cu. yd.) .017645594 m. 

HIGHER AND LOWER UNITS 

1 cubic kilometer (krn3) ::: 1 000 000 000 cubic 
meters. 

1 cubic hectometer (hm 3 ) ::: 1 000 000 cubic 
meters. 

1 cubic dekameter (dkrn3) ::: 1000 cubic meters. 
1 stere (s) :: cubic meter. 
1 cubic decimeter (dm3 ) 0.001 cubic meter. 
1 cubic centimeter (cm3) ::: 0.000 001 cubic meter 

::: 	 0.001 cubic decimeter. 
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1 	cubic millimeter (rnrn3) :: 0.000 000 001 cubic 
meter = 0.001 cubic centimeter. 

1 cubic foot (cu. ft.) :;; 2; cubic yard. 

1 	cubic inch (cu. in.) ::: 46~56 cubic yard 

17~8 cubic foot. 

1 board foot::: 144 cubic inches - 1 cubic foot.-12 
1 cor d (cd.) 128 cubic feet. 

Capacity 

FUNDAMENTAL UNITS 
A liter (1) is a unit of capacity equivalent to 
the volume occupied by the mass of 1 kilogram 
of pure water at its maximum density (at a 
temperature of 4 0 C. practically and under the 
standard atmospheric pressure of 760 mm). 
It is equivalent in volume to 1.00 027 cubic deci­
meters. One liter 0.264168 gal. 

A gallon (gal.) is a unit of capacity equivalent to 
the volume of 231 cubic inches. It is used for 
the measurement of liquid commodities only. 
1 gal. ::: 3.785 332 lite;r. A British gallon is 
approximately 20 percent lar ger. 

A bushel (bu.) is a unit of capacity equivalent 
to the volume of 2150.42 cubic inches. It is 
used in the measurement of dry commodities 
only. The bushel is the so-called stricken or 
struck bushel. Many dry commodities are sold by 
heaped bushel, which is generally specified in 
the State Laws to be the usual stricken bushel 
measure "duly heaped in the form of a cone as 
high as the article will admit" or "heaped as 
high as may be without special effort or design." 
The heaped bushel was originally intended to be 
25 percent greater than the bushel. A British 
bushel is 3 percent larger. 

HIGHER AND LOWER UNITS 

1 hectoliter (hI) ::: 100 liters. 
I 	 dekaliter (dkl)::: 10 liters. 
1 deciliter (dl) ::: 0.1 liter. 
1 centiliter (el) ::: 0.01 liter. 
1 milliliter (ml) ::: 0.001 liter::: 1.000 027 cubic 

centimeters. 
1 liquid quart (liq. qt.) ::: 1/4 gallon::: 57.75 

cubic inches. 
1 liquid pint (liq. pt.) = 1/8 gallon = 1/2 liquid 

quart::: 28.875 cubic inches. 
1 gill (gi.) 1/32 gallon::: 1/4 liquid pint ::: 

7.21875 cubic inches 
1 fluid ounce (fl. oz.) ::: _t_ gallon:: 1/16 liquid

128 
pint. 
fluid dram (f1. dr.) ::: 1/8 fluid ounce::: _1_ 

liquid pint. 
minim (min.) =_1_ fluid dram:: 1/4 80 fluid 

60ounce. 
1 fir kin (fir.) = 9 gallons. 

128 
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1 apothecaries' pound (lb. ap.) = 1 troy pound: 
1 dry quart (dry qt.) 1/32 bushel 1/8 peck = 5760. . 
1 peck (pk.) = 1/4 bushel =537.605 cubic inches. 

aVOIrdupoIs pound.67.200 625 cubic. inches. 7000 
1 dry pint (dry pt.) =1/64 bushel =1/2 dry quart: 1 apothecaries' or troy ounce (oz. ap. or z, or 

33.600 312 5 cubic inches. 
1 	barrel (bbl.) (for fruit, vegetables and other oz. t.) = 112 troy pound = 480 avoirdupois 

dry commodities) = 7056 cubic inches:::: 105 7000 

dry quarts (By U.S. Statute, March 4, 1915). pound 480 grains. 


1 apothecaries' dram (dr. 	ap or Z) =.l... apothe-Mass or Weight 96 
caries' pound = 1/8 apothecaries' ounce::: 60

FUNDAMENTAL UNITS 
grains. 

1 pennyweight (dwt.) _1_ troy ounce = 24 grains.A 	kilogram (kg) is a unit of mass equivalent to 20 	 1
the mass of the International prototype kilogram 1 apothecaries' scruple (s. ap. or S): apothe­
at the International Bureau of Weights and 3 

caries' dram 20 grains.Measures. One kg. = 2.204 622 341 lb. avo 
1 metric carat (c) 200 milligrams::: 0.2 gram. 

An avoirdupois pound (lb. av.) = 0.453 592 427 7 The old carat in use in this country previous 
kilogram. A gram (g) is a unit of mass equivalent to July 1,1913, was of 205.3 milligrams. 
to one-thousandth of the mass of the International 1 short hundredweight (sh. cwt.) 100 avoirdu­
prototype kilogram at the International Bureau of pois pounds. 
Weights and Measures. 1 long hundredweight (1 cwt.) = 112 avoirdu­

pois pounds. 
A troy pound (lb. 61) is a unit of mass equivalent 1 short ton (she tn.) = 2000 avoirdupois pounds. 
to 5760/7000 of that of the avoirdupois pound. 1 long ton (I. tn.) = 2240 avoirdupois pounds. 

HIGHER AND LOWER UNITS FRENCH AND AMERICAN EQUIVALENT 
MEASUREMENTS1 metric ton (t) = 1000 kilograms. 


1 hectogram (hg) =100 grams = 0.1 kilogram. Measures of Length 

1 dekagram (dkg) =10 grams =0.01 kilogram. 

1 decigram (dg) = 0.1 gram. FRENCH AMERICAN 

1 centigram (cg) 0.01 gram. 
 1 meter 39.37 inches, or 3.28083 
1 milligram (mg) = 0.001 	gram. feet 
1 avoirdupois ounce (oz. av.) =~ avoirdupois .3048 meter 1 foot 

pound. 	 6 1 centimeter .3937 inch 
1 avoirdupois dram {dr. av.} = 1/2 56 avoirdupois 2.54 centimeters 1 inch 

pound: 1/16 avoirdupois ounce. 1 millimeter .03937 inch, or..l inch 
nearly 221 	grain (gr.) =__1_ avoirdupois pound = ~ 

7000 4375 25.4 millimeters 1 inch 
avoirdupois ounce = __1_ troy pound. 1 kilometer 1093.61 yards, or .62137 

5760 	 mile 

EQUIVALENT VALUES OF ELECTRICAL, MECHANICAL 
AND HEAT UNITS 

Equivalent ValueUnits 
1,000 watt hours 

1.341 horsepower hours 

2,655,180 ft.-1bs. 


1 3,600,000 joules 

Kilowatt 	Hour 3,415 heat units 

367,100 kilogram meters 
0.234 lb. carbon oxidized with perfect efficiency 
3.52 Ibs. water evaporated from and at 212 degrees F. 

22.77 Ibs. water raised from 62 degrees to 212 degrees F. 

0.7457 kilowatt hour 
1,980,000 ft.-lb. 

1 2,546.5 heat units per hour 
Horsepower Hour = 273,740 kilogram meters 

0.174 lb. carbon oxidized with perfect efficiency 
2.62 lb. water evaporated from and at 212 degrees F. 

17.0 lb. water raised from 62 degrees to 212 degrees F. 
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Unit 

1 
Kilowatt = 

1 
HORSEPOWER 

1 
Joule 

1 

Ft.-Lb.= 


1,000 
1.3410 

2,655,180 
44,253 

737.56 
3,415 

56.92 
0.9846 
0.234 
3.52 

745.7 
0.7457 

33,000 
550 

2,546.5 
42.44 

0.707 
'0.174 
2.62 

1 

Equivalent Value in Other Units 

watts 
horsepower 
ft.-1bs. per hour 
ft.-lbs. per minute 
ft.-lbs. per second 
heat units per hour 
heat units per minute 
heat units per second 
lb. carbon oxidized per hour 
Ibs. water evap. per hour from and at 212 degrees F. 

watts 
kilowatt 
ft.-lbs. per minute 
ft.-lbs. per second 
heat units 
heat units per minute 
heat units per second 
lb. carbon oxidized per hour 
lb. water evap. per hour from and at 212 degrees F. 

watt second 
0.000000278 kilowatt hour 
0.102 
0.0009486 
0.73756 

1.3558 
0.13826 

kilogram meter 
heat unit 
ft.-lb. 

joules 
kilogram meter 

0.0000003766 kilowatt hour 
0.0012861 heat unit 
0.0000005 horsepower hour 

------------~---------------------------------------------------. 

1 
Watt 

1 Watt 
per Sq. In. = 

1 B.T.U. 

or 


1 Heat Unit 


1 Heat Unit 
per sq. ft. 
per min. 

1 
Kilogram Meter :::: 

1 
0.001341 
3.415 
0.73756 
0.0035 

44.254 

8.20 
6,373 

0.1931 

1,054.2 
777 .54 
107.5 

0.0002928 
0.0003927 
0.0000685 
0.001030 

1.1220 
0.01757 
0.02356 

7.233 
0.000003653 horsepower hour 
0.000002724 kilowatt hour 
0.009302 heat unit 

PRINTED IN VNIT£D $'fA'tES OF ""'ERICA 

joule per second 
horsepower 
heat units per hour 
ft.-lb. per second 
lb. water evap. per hour 
ft.-lbs. per minute 

heat units per sq. ft. per minute 
ft.-lbs. per sq. ft. per minute 
horsepower per sq. ft. 

watt seconds 
ft-lbs. 
kilogram meters 
kilowatt hour 
horsepower hour 
lb. carbon oxidized 
lb. water evap. from and at 212 

watt per sq. in. 
kilowatt per sq. ft. 
horsepower per sq. ft. 

ft.-lbs. 

ees F. 
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Unit 

1 lb. Carbon 
Oxidized with 

perfect efficiency;;;; 

1 lb. Water 

Evap. from and at 

212 degrees F. :;:: 


14,600 
1.11 
2.5 

22 
4.275 
5.733 

11.352,000 
15.05 

0.2841 
0.3811 

970.4 

104,320 


1,023,000 

754,525 

0.066466 

Equivalent Value in Other Units 

heat units 
Ibs. anthracite coal oxidized 
Ibs. dry wood oxidized 
cubic feet illuminating gas 
kilowatt hours 
horsepower hours 

Ibs. of water evap. from and at 212 degrees F. 

kilowatt hour 
horsepower hour 
heat units 
kilogram meters 
joules 
ft.-lbs. 
lb. carbon oxidized 
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MATHEMATICAL FORMULAS USED IN 

SALES ENGINEERING 

ROAD SPEED FORMULAS GRADE ABILITY FORMULAS TORQUE FORMULAS 

GA=TF - RRMPH = RPM x r T=D x BMEP 

R x 168 
 150.8 

TF=GA+RR 

RPM = MPH x R x 168 
 T =D x 0.75 (Approx.) 

r GA= T x 12 x R x E RR 
GVWxr T=BHP x 5252 RPMxr 

RPMR=MPH x 168 GVW=Tx 12xRxE 
TF x r 

WHEEL RPM = MPH x 166 
DRAWBAR PULLr T=TFx GVW x r 


12 x R x E 
 DBP=TE - RR 
TRACTIVE EFFORT FORMULAS 

R=TFx GVW x r 
12 x T x E CLUTCH TORQUE CAPACITY TE= T x 12 x R x E 

r 

ITotal Spring Pressure x 
HORSEPOWER FORMULAS T = Mean Radius of LiningT= TExr x 2 Faces x .25 Coeffi­12 x R x E lliP=MEP x A x S x N lcient of Friction + 12 

33000 x CR= TE x r 

T x 12 x E 
 S = Stroke (Ft.) x RPM 

GRADE ABILlTY­
HORSEPOWER FORMULASlliP = BHP + Friction HP 

TRACTIVE FACTOR FORMULAS 

GA = 33750 x BHP _ RRBHP = BMEP x A x S x N TF= T x 12 x R x E GVW x MPH 33000 x CGVWxr 

GVW 33750 x BHP BHP=2 x RPM x 7r x T 
MPH x TF

T=TF x GVW x r 
3300012 x R x E 

MPH = 33750 x BHP 
TF x r 5252 

GVW=.T x 12 x R x E BHP=T x RPM 
GVW x TF 

R=TF x GVW x r BHP = D x RPM x 0.75 (Approx.) HP= GVW x MPH x TF 

T x 12 x E 5252 33750 


KEY TO SYMBOLS USED ABOVE 

A = Area of piston head in sq. in. N =Number of cylinders. 

BHP = Brake horsepower. r = Effective tire radius (loaded) (inches) 

BMEP = Brake mean effective pressure. R =Total reduction to 1.00. 

C =No. cycles (4 for IH). RPM = Engine speed revolutions per minute 

D = Piston displacement in cu. in. (r.p.m.) 

DBP = Drawbar pull. RR =Rolling or road resistance (.012 lbs. for 

E = Mechanical efficiency (.90 direct, .85 in good concrete roads. 


other gears). S = Piston speed in feet per minute. 
GA = Grade ability, factor (G x 100 = % Grade). T = Torque-lb.-ft. 
GVW = Gross weight, lb. TE = Tractive effort, lb. 
IHP = Indicated horsepower. TF = Tractive factor, lb. per lb. gross. 
MEP = Mean effective pressure. =Pi=3.1416; ratio of diameter to circum-
MPH = Miles per ho.ur. ference of circle. 

PRINTED IN UNITED STATES OF A""ERICA 
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POUNDS OF GROSS VEHICLE WEIGHT WHICH ONE HORSEPOWER 

DELIVER ED TO CLUTCH WILL PULL UP 


VARIOUS GRADES AT VARIOUS SPEEDS 


SPEED-MILES PER HOUR 

Grade Grade15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 35 40 45 50
% % 

0.1 998 962 927 895 865 742 649 577 519 0.1 

0.2 MORE THAN 964 928 893 861 832 804 689 603 536 482 0.2 

0.3 1000 LBS. 978 938 900 865 834 804 777 750 643 563 500 450 0.3 

0.4 1000 958 917 879 844 810 781 753 728 702 603 527 469 422 0.4 

0.5 993 947 903 863 827 795 764 736 710 685 662 567 496 441 397 0.5 

0.6 988 937 894 853 817 782 750 722 695 670 648 625 536 469 417 375 0.6 

0.7 987 935 890 847 808 773 741 711 683 658 635 612 593 507 444 395 355 0.7 

0.8 993 936 889 843 803 766 733 702 674 648 625 602 581 561 482 422 375 338 0.8 

0.9 1000 945 890 845 802 765 730 698 669 642 617 594 573 553 535 459 402 357 321 0.9 

1.0 959 903 854 808 768 730 697 667 639 613 590 567 548 529 511 438 384 341 307 1.0 

1.1 978 917 862 813 772 732 697 665 638 611 586 562 542 522 504 488 419 367 326 293 1.1 

1.2 937 878 827 782 740 702 670 639 611 586 562 540 521 502 484 469 402 352 313 281 1.2 

1.3 900 844 795 750 710 675 643 613 587 563 540 519 500 482 465 450 386 338 300 270 1.3 

1.4 867 812 764 722 684 650 619 591 565 542 520 500 481 463 448 433 371 325 288 260 1.4 

1.5 833 781 736 694 658 625 595 568 543 521 500 481 462 446 431 410 357 313 278 250 1.5 

1.6 803 754 709 670 634 602 573 547 524 502 482 463 446 430 416 401 344 301 268 241 1.6 

1.7 776 727 685 647 612 581 554 529 506 484 465 447 431 416 401 388 333 290 259 233 1.7 

1.8 750 703 662 625 592 562 536 511 488 468 450 432 416 401 387 375 321 281 250 225 1.8 

1.9 727 681 641 606 573 544 519 495 473 453 435 419 403 389 375 363 311 272 242 218 1.9 

2.0 703 659 620 586 555 527 502 479 458 439 422 406 390 377 364 352 301 264 234 211 2.0 

2.1 680 639 600 567 537 511 486 465 444 425 409 393 378 366 352 341 292 256 227 205 2.1 

2.2 661 620 584 551 523 496 473 452 432 414 397 382 368 355 342 331 284 248 221 199 2.2 

2.3 642 601 566 535 507 482 459 438 419 401 386 371 357 345 332 322 276 241 214 193 2.3 

2.4 625 585 552 520 494 469 446 426 407 391 375 361 348 335 323 312 268 234 208 188 2.4 

2.5 608 570 536 507 480 456 434 415 397 380 365 351 338 326 314 304 261 228 203 182 2.5 

2.6 591 555 522 493 467 444 423 404 386 370 356 342 329 317 306 296 254 222 197 178 2.6 

2.7 576 540 508 480 455 432 412 394 376 360 346 333 320 309 298 288 247 216 192 173 2.7 

2.8 561 527 495 468 443 421 401 383 367 351 337 324 312 301 291 281 241 211 188 169 2.8 

2.9 548 514 484 457 433 411 392 374 358 343 329 317 304 294 283 274 235 206 183 165 2.9 

3.0 535 503 472 446 422 400 382 365 349 334 321 309 297 287 277 268 230 201 179 161 3.0 

3.1 523 490 462 436 413 392 374 357 341 327 314 302 290 280 271 262 224 196 174 157 3.1 

3.2 511 479 451 425 404 383 365 348 333 319 307 295 284 274 264 256 219 192 170 153 3.2 

3.3 500 468 441 416 395 375 357 341 326 312 300 288 277 267 258 250 214 188 167 150 3.3 

3.4 489 457 431 407 386 366 349 333 319 305 293 282 272 262 253 244 210 183 163 147 3.4 

3.5 478 449 422 399 378 359 342 326 312 299 287 276 266 257 248 239 205 180 160 144 3.5 

3.6 468 439 413 390 370 351 334 319 305 292 281 270 260 251 242 234 201 176 156 141 3.6 

3.7 458 430 405 382 362 344 327 313 299 287 275 265 255 246 237 229 197 172 153 138 3.7 

3.8 450 422 397 375 355 337 321 307 293 281 270 260 250 241 233 225 193 169 150 135 3.8 

3.9 441 413 389 367 348 330 315 300 287 275 264 254 245 236 228 221 189 165 147 132 3.9 

4.0 432 405 381 360 341 324 309 294 282 270 259 249 240 231 223 216 185 162 144 130 4.0 

4.1 424 397 374 353 335 318 303 289 276 265 254 244 236 227 219 212 182 159 142 127 4.1 

4.2 416 390 367 347 328 312 297 284 212 260 250 240 231 223 215 208 179 156 139 125 4.2 

4.3 409 383 361 341 323 307 292 279 267 255 245 236 227 219 211 204 175 153 136 123 4.3 

4.4 401 376 354 335 317 301 287 274 262 251 241 232 223 215 208 200 172 151 134 121 4.4 

4.5 394 370 348 328 311 295 282 269 257 246 237 227 219 211 204 197 169 148 132 118 4.5 

4.6 387 363 342 323 306 290 277 264 253 242 232 223 217 207 201 194 166 145 129 116 4.6 

4.7 381 357 336 318 300 286 212 260 249 238 228 220 212 204 197 191 163 143 127 114 4.7 

4.8 375 351 331 312 295 281 268 255 244 234 224 216 208 200 194 188 160 140 125 113 4.8 

4.9 369 346 325 307 291 276 263 251 24) 231 221 213 205 198 191 184 158 138 123 111 4.9 

5.0 363 340 320 302 286 212 259 247 235 226 218 209 202 194 188 181 156 136 121 109 5.0 

5.1 357 335 315 298 282 268 255 244 233 223 214 206 198 191 185 179 153 134 119 107 5.1 

5.2 351 330 310 293 277 264 251 240 229 220 211 203 195 188 182 176 151 132 117 105 5.2 

5.3 346 325 305 289 273 260 247 236 226 216 208 200 192 185 179 173 148 130 115 104 5.3 

5.4 341 320 301 284 269 256 244 233 223 213 205 197 189 183 176 170 146 128 114 102 5.4 

5.5 336 315 296 280 265 252 240 229 219 210 202 194 187 180 174 168 144 126 112 101 5.5 

5.6 331 310 292 276 261 ~ 236 226 216 207 199 191 184 177 171 165 142 124 110 99 5.6 

5.7 326 306 288 272 257 244 233 223 213 204 196 188 181 175 169 163 140 122 109 97 5.7 

5.8 321 301 283 268 254 241 229 219 210 200 193 185 179 172 166 161 138 121 107 96 5.8 

5.9 317 297 280 264 250 238 226 216 207 198 190 183 176 170 164 158 136 119 106 95 5.9 
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SPEED-MILES PER HR. 

Grade 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 35 40 45 50 Grade 
% % 
6.0 312 293 275 260 246 234 223 213 204 195 188 180 174 167 162 156 134 117 104 94 6.0 
6.1 308 289 272 257 243 231 220 210 201 193 185 178 171 165 159 154 132 116 103 92 6.1 
6.2 304 285 268 254 240 228 217 207 198 190 182 175 169 163 157 152 130 114 101 91 6.2 
6.3 300 281 264 250 237 225 214 204 196 187 180 173 167 161 155 150 129 113 100 90 6.3 
6.4 296 278 261 247 234 222 211 202 193 185 178 171 164 159 153 148 127 111 99 89 6.4 
6.5 292 274 258 244 230 219 209 199 191 183 175 169 162 156 151 146 125 110 97 88 6.5 
6.6 288 270 254 240 227 216 206 197 188 180 173 166 160 154 149 144 124 108 96 86 6.6 
6.7 284 266 251 237 224 213 203 194 186 178 171 164 158 153 147 142 122 107 95 85 6.7 
6.8 281 263 248 234 221 211 201 192 183 176 169 162 156 151 146 140 121 105 94 84 6.8 
6.9 278 260 245 231 219 208 198 189 181 174 167 160 154 149 144 139 119 104 92 83 6.9 
7.0 274 257 242 228 216 206 196 187 179 171 165 158 152 147 142 137 118 103 91 82 7.0 
7.1 271 254 239 226 214 203 194 184 177 169 163 156 151 145 140 136 ll6 102 90 81 7.1 
7.2 267 251 236 223 2ll 201 191 182 175 167 161 155 149 143 139 134 US 100 89 80 7.2 
7.3 264 248 234 221 209 199 189 180 173 165 159 153 147 142 137 132 U3 99 88 79 7.3 
7.4 263 245 231 218 207 196 189 178 171 163 157 151 145 140 135 131 ll2 98 87 78 7.4 
7.5 259 242 228 216 204 194 185 176 169 162 155 149 144 139 134 129 111 97 86 77 7.5 
7.6 256 240 226 213 202 192 183 174 167 160 153 148 142 137 132 128 110 96 85 77 7.6 
7.7 253 237 223 211 200 190 181 172 165 158 152 146 140 135 131 126 108 95 84 76 7.7 
7.8 250 234 221 208 197 188 179 170 163 156 150 144 139 134 129 125 107 94 83 75 7.8 
7.9 248 232 218 206 195 185 177 169 161 155 148 143 137 132 128 124 106 93 82 74 7.9 
8.0 245 229 216 204 193 183 175 167 159 153 147 141 136 131 127 122 105 92 81 73 8.0 
8.1 242 227 213 202 191 182 173 165 158 151 145 140 134 130 125 121 104 91 81 72 8.1 
8.2 239 224 211 199 189 180 171 163 156 150 144 138 133 128 124 120 103 90 80 72 8.2 
8.3 236 222 209 197 187 178 169 161 154 148 142 137 132 127 122 118 102 89 79 71 8.3 
8.4 234 220 207 195 185 176 167 180 153 146 141 135 130 126 121 117 100 88 78 70 8.4 
8.5 
8.6 
8.7 
8.8 
8.9 
9.0 
9.1 
9.2 
9.3 
9.4 

232 
230 
227 
225 
223 
220 
218 
216 
214 
212 

217 
215 
213 
2ll 
209 
207 
205 
203 
201 
199 

205 
203 
201 
199 
197 
195 
193 
191 
189 
187 

193 
191 
189 
188 
186 
184 
182 
180 
179 
177 

183 
181 
179 
178 
176 
174 
172 
171 
169 
168 

174 
172 
171 
169 
167 
165 
164 
162 
161 
159 

166 
164 
162 
160 
159 
158 
156 
155 
153 
152 

158 
157 
155 
153 
152 
150 
149 
148 
146 
145 

151 
150 
148 
147 
145 
144 
142 
141 
140 
138 

145 
143 
142 
141 
139 
138 
137 
135 
134 
133 

139 
138 
137 
136 
134 
132 
131 
130 
129 
127 

134 
132 
131 
130 
129 
127 
126 
125 
124 
122 

129 
128 
126 
125 
124 
123 
121 
120 
119 
118 

124 
123 
122 
121 
119 
118 
117 
116 
115 
114 

120 
119 
118 
116 
ll5 
114 
113 
ll2 
111 
110 

116 
115 
114 
113 
111 
110 
109 
108 
107 
106 

99 
98 
97 
96 
95 
94 
94 
93 
92 
91 

87 
86 
8:;; 
84 
83 
83 
82 
81 
80 
79 

77 
76 
76 
75 
74 
73 
73 
72 
71 
71 

69 
69 
68 
67 
67 
66 
65 
65 
64 
64 

8.5 
8.6 
8.7 
8.8 
8.9 
9.0 
9.1 
9.2 
9.3 
9.4 

9.5 
9.6 
9.7 

210 
208 
206 

197 
195 
193 

186 
184 
182 

175 
174 
172 

166 
164 
163 

158 
156 
155 

150 
149 
147 

143 
142 
141 

137 
136 
135 

131 
130 
129 

126 
125 
124 

121 
120 
119 

117 
116 
115 

113 
112 
III 

109 
108 
107 

105 
104 
103 

90 
89 
88 

79 
78 
77 

70 
69 
69 

63 
62 
62 

9.5 
9.6 
9.7 

9.8 
9.9 

10.0 

204 
202 
201 

192 
190 
188 

180 
179 
177 

170 
169 
167 

161 
160 
159 

153 
152 
151 

146 
145 
143 

139 
138 
137 

133 
132 
131 

128 
127 
126 

123 
122 
120 

118 
117 
116 

114 
113 
112 

110 
109 
108 

106 
105 
104 

102 
101 
100 

88 
87 
86 

77 
76 
75 

68 
67 
67 

61 
61 
60 

9.8 
9.9 

10.0 

ROAD-ENGINE SPEED FORMULAS 

8 --Road speed in miles per hour. 

RPM-Engine speed in revolutions per minute. 

r -Tire rolling radius in inches. 

R -Total gear reduction = Rear axle ratio x Transmission ratio. 


ABILITY' FORMULAS 

GVW-Gross weight of vehicle (or combination) in pounds. 

8 -Road speed in miles per hour, 

HP -Power delivered to clutch at road speed 8 in particular 


transmission ratio being used. 
G -Grade.in per cent. 

In the following ability formulas, a value of 1.2 lbs. per 100 lbs. of gross weight is used for rolling resistance. 
Power lost in overcoming friction between the clutch and the driving wheels is taken at 0,1 of the power 
delivered to the clutch by the engine and an efficiency factor of 0.9 has accordingly been incorporated 
in the formulas. 

33750 x HP 1--GVW =~3750 ~ HP 3-88(G+1.2) GVW (G+1.2) 

2-GVW =33750 4-G _ 33750 x HP-1.2
3(8+1.2) =Lbs. per HorsepowerHP -GVWx 8 

168 x R x 8 5-8 = RPM x r 6-RPM=168 x R r 

PRINTEO IN UNITEO STATES OF AM~RIC" 

Donated by John & Susan Hansen - For Personal Use Only

http:Grade.in


GENERAL 
Section L-UNE MOTOR TRUCK SERV1CE MANUAL 
Page 34 

CONVERSION CHART-LIQUIDS 

BRITISH IMPERIAL and U. S. MEASURE 
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FRONT AXLE 


Specifications covering IHC F-553-A Front Axle for Truck Models R-lS53 to RF-194.inclusive 
and the Timken FE-900 Front Axle for Truck Models R-190 to RF-Z10 inclusive are listed in 
the following chart: ­

FRONT AXLE SPE CIFICA TIONS 

. 	FRONT AXLE MODEL 

Tie Rod Diameter 

Knuckle Pin Diameter 

Knuckle Pin Length 

Knuckle Pin Thrust Bearing Type 

Steering Knuckle Spindle Diameter: 
At Inner Bearing Diameter 

At Outer Bearing Diameter 

I-Beam Section 

Alignment Data: 
*A-Center of Steering Arm Ball 

to level of Spring Pad 

*B -Spring Centers 

*E-Camber at Rim (D.egrees). 
*F -Knuc~le Pin Inclination (Degrees) 

*G-Caster (Degrees) 

*H-Center of Steering Arm Ball 

to Center Line of I-Beam 


*MN-Toe-In (Measured from 

Thread Centers with Cambers 

and Caster according to 

Specifications) 


F-553-A 

1 ~ 1/s11 

1-15/16" 

4-Z1/3Z" 

Ball 

z-1/16" 

1-5/16" 

3- 3/Sxz -1/4" 

4-1/1611 

31-1/8" 

10 

4 0 

ZO to 30 

FE-900 

I-liz" 


1-39/6411 (large end) 


9-31411 


Roller 


Z - 3/s" 

1-3/4" 

4x3- 9/16" 

4-3/4" 

31-1/s" 

10 

5-l/zo 

ZO to 30 

. ... ,. ......... . . .. .. .. .. . .. .. . .. .. .
~ 

l/16-1/s" 1/16-1/sl1 

* Key letters refer to illustrations appearing under Axle-Front, Section A, page 3, L-Line. 

CTS Il-MARCH 1953 (Supplement.l pages for CTS·lll. 	 PRINTED IN UNITE.D STATES OF' AMERICA. 
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FRONT AXLE GROUP 

Motor truck models and their corresponding front axle models are shown in the following list. 
Axle model specifications will be found on page 2 of this section. 

TRUCK MODEL AXLE MODEL TRUCK MODEL AXLE MODEL 

L-lIO .•...•...•.........••.. F-160 L-IS4 •....••.•...•.•..•••••• F-5BO 

L-120 ...•...••.. '••.•.•...... F-170 L-lS5 •..••..••...•...•.•.••• F-5BO 

LM-120 .....•••.•.•.....•.•.. F-l70 LC-lS0. • • • . . . . . • • • . • • • . • . . . . F-5S0 

L-130 .•........•.••••.•..••. F-170 L-190 .••..•••..•....••.•...• F-553 


L-174 •.....•....•.........•. F-5S0 L-220 ••..••.........•••..••• 

L-175 .•.•.......••.......... F-5S0 L-225 ..••...•••.•....•.•...• 


L-IB3 •..•..••...••.......... F-5BO LF-230 •.•...•........••..••. 


LB-140 ...........•.•..••..•• F ... 170 L-193 ...••..••.....•..•....• F-553 

L-150 •.......••...•......... F-2S0 L-194 ...••..............•. " F-553 

L-153 .••..••....•.........•. F-2S0 L-195.. • . . . . . . • • • . . • . . . • . • •. F-553 

LM-150 •..........•...••...•. F-270 LC-l90 ...•........•....•.... F-553 

L-l60 ....••..•.....•...•.... F-360 LF-190 ...•...•...•..••.....• F-553 

L-163 •..................•... F-360 L-200 .•.•......•.....•...••. F-653 

L-164 ......•...•......••...• F-360 L-204.. • . . . . • • . . • . . . . . . • • . •• F-653 

L-165 •.•.••.......•...••...• F-360 L-205 •...•••.••.•.•..•.••••• F-653 

LC-l60 ...............•...•.. F-360 LC-200 •.•...•...•... " ••..... F-653 

L-170 ..•....•..........•...• F-5S0 L-210 ..••..•.••..•...•...... F-751 

L-173 ......•...•..••...•.... F-5S0 LF-210 .........•..•••..••.•• F-751 


LF-170 •••....••••.•.•.•••..• F-5S0 LF-220 ......••••.•••..••...• F-750 

L-IBO .•..•••...•......•.•.•. F-5BO L-230 •.•..••.•.•.•.•...••... F-750 


INDEX 
Page 


Front axle specifications ............•.•.•.......•..••...•. 2 


SECTION "A" - F-160, F-170, FRONT AXLES 
.Ax.le caster ........................ 3
II • .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Knuckle pin inclination . • • • . • • • . . . • . . . • . • . . . • . . . . • • . . • . . . . • • . . . . . . • 3 

Refitting knuckle pin bushings. • . . • . . . • • . . • • . . . • . . • . . . . . . . . • • • . • . • . • . • 1, 2 

Steering knuckle pins and bearings . • . . • • . • • . . . • . . • . . . • • • . . • • . • . . . . . • . • 1 

Steering knuckle stop screws. . . • . . . • . . . . . . . • . . . . . . . . . . . • . . . . • . . . • . . . 2 

Tie rod ...••....••..•.•.•......•..••....•..••....•.........•. 2 

Whee I alignment. . . . . • . . . • . • . • • . . • • . . • • . . • . . . • . • . • • • . . . • • . • • • . . • • 2 

Whee1 cambe r . . • . . . . . . . . . . . . . . . . . • . • • • . • . . • • . . . . . . . • . . . . • • . . • . . 3 

Wheel toe-in .•........•..............••..••...••...•..•.•. 2, 3 


SECTION "B" - F-270, F-280, F-360, F-580, F-553, 

F-653, F-750, F-751, FRONT AXLES 


Axle caster. . • . . . . . . . . . . . . . . . . . . . • . . . • • . . . . . . . • . • . . . . . . • . . • . . . . 4 

Knuckle pin inc lination . • • . . • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • • 4 

Refitting knuckle pin bushings. . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . • . • I 

Steering knuckle pins and bearings . . . . . . . • . • . . . . • . • . . . • . . . • . . . . . . . . . . . 1 

Steering knuckle stop screws ..•....•...•....... " • . . . . . . . . . • • . • . . . . . • 2, 3 

Tie rod. . . . • . . • . • . . . . . • . . . . . . . • . • . . • . . . . • . . . • . . . . • . . . . . . . . . • • . 3 

Whe e I alignment ... . . . . . . . . . . . • • . . . . • . . • . . . • . . • • • • . . . • • . • • . . . . . . 3 

Wheel Gamber. . • • . . . . . • • . • • . . • • . . . • . . . . • . . . • . . . • • . . • . . . • . . • . . . . 3, 4 

Wheel toe-in. • . . • . • . . . . . . • . • . . . . • • • . • . . . . • . . • . • . . • • . • . • . . • • • . . • 3 


SECTION "C" 

Suggested wheel alignment trouble shooting chart. 
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FRONT AXLE SPECIFICATIONS 

FRONT AXLE MODEL F-I60 F-I70 F-270 F-280 F-360 F-580 
- ---- ­

Tie Rod Dianneter 3/4" 3/4" I" 111 I" 1-1/811 

Knuckle Pin Diannete r .861 .861 1.110 1.110 1.110 1.234 

Knuckle Pin Dianneter 0.5. .876 .876 

Knuckle Pin Dianneter 0.5. 

Knuckle Pin Length 5-7116 f1 5-7/161t 6-1/4" 6-1/4" 6-1/4" 6-3/4" 

Knuckle Pin Thrust Bear­
ing Type Ball Ball Roller Roller Roller Roller 

Steering Knuckle Spindle 
Dianneter: 

At Inner Bearing 
Dianneter 

At Outer Bearing 
Dianneter 

1.3125 

.8122 

1 125 

.8122 

1.562 

.937 

1.562 

.937 

1.562 

.937 

1. 750 

1.000 

I-Beann Section 
2-1/4" 

x 
1-11/16" 

2-7/16" 
x 

1-13/16" 

2-11/1611 

x 
1-7/8" 

2-7/8" 
x 
2" 

3" 
x 

2-1/81t 

3-1/411 
x 

2-1/8" 

Alignnnent Data: 
A-Center of Steering 

Arnn Ball To Level 
of Spring Pad 

B-Spring Centers 
E-Cannber At Rinn 

(Degrees) 
F-Knuckle Pin Inclina­

tion 
G-Caster - Degree 
H-Center of Steering 

Arnn Ball to Center 
Line of I-Beann 

MN-Toe-In (Measured 
Fronn Tread Centers 
With C annbe rand 
Caster According to 
Specifications 

2-5/8" 
28" 

20 

4° 
2 to 30 

·17/32' 

118 to 
3/1611 

2-5/8" 
28" 

2 0 

4 0 

2 to 30 

2-17132" 

1/8 to 
3116" 

2_5/8" 
28-1/16" 

1° 

4 0 

2 to 3 0 

2-1/ 2" 

1/16 to 
1/8" 

2-29/32" 
3T':':7/8" 

1° 

4° 
2 to 30 

0 

III 6 to 
1/8" 

2-29/3211 
31-7/8" 

1° 

4 0 

2 to 3° 

0 

1116 to 
1/811 

3-1/411 
31-718" 

1° 

4 0 

2 to 30 

0 

III 6 to 
1/8" 

F-553 

1-1/8" 

1.234 

7-21/3211 

Roller 

2.000 

1.1875 

3-3/81t 
x 

2-1/4" 

4-1/1611 

31-1/8" 

1° 


4 0 


2 to 30 


0 

III 6 to 
118" 

F-653 

1-1/411 

1.484 

7-1/2" 

Roller 

2.125 

1.375 

3-13/1611 

x 


2-1/211 


4-9/3211 
31-1/8" 

10 

4 0 


2 to 30 


0 

1116 to 
1/8" 

F-750 

1-1/2" 

1.359 

9-5/811 

Roller 

2.250 

1.750 

3-3/4" 
x 

2-3/4" 

4-27132" 
31-118 11 

10 

4° 

2 to 30 


0 

1/16 to 
1/8" 

F-751 

1-1/2" 

1.359 

9-5/811 

Roller 

2.250 

1.750 

3-3/411 
x 

2-3/411 

4-27132" 
31-118" 

10 

4° 

2 to 30 


0 

1/16 to 
1/8 11 

I"l I 

III I:tj
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FRONT AXLES 

F·160, F-170 

steering Knuckle Pins and Bearings

(See Figs. 1 and 2) 


Steering knuckle thrus t bearings, located 
between knuckles and lower faces· of I-beam, 
support the entire front end load. The end play 
must be kept within proper limits to prevent 
excessive wear. The use of spacing washers 
to correct this condition is described in sub­
sequent paragraphs. A tapered draw key with 
nut and lockwasher hold knuckle pin rigidly in 
end of I-beam. 

The draw keys should be inspected occa­
sionally to assure their being tight. 1£ one 
becomes loosened, knuckle pin hole as well as 
draw key hole will become worn and necessitate 
replacing or machining of I-beam. 

Steering knuckle pins and bushings are 
available in sets to facilitate replacement 
service. 

Oversize steering knuckle pins are avail ­
able for use if the I-beam hole has been worn. 
Installation of oversize pins necessitate ream­
ing hole in the I-beam and bushings to the new 
diameter. 

Bronze bushings are used in steering 
knuckle at upper and lower knuckle pin holes. 
Seals at top and bottom consist of expansion 
plugs pressed into steering knuckle. 

Removal of expansion plugs can be readily 
accomplished by drilling a 174" hole through 
one of the plugs. Remove knuckle pin draw 
key. Insert a punch in hole in expansion plug 
and drive pin against opposite plug, forcing it 
from its recess. Reverse direction of pin trav­
el and force out drilled expansion plug. 

~~""':::"-r-- King pin 

A-22203 

Fig. I 
PRINT[O IN UNITED STATES Of' """ERICA 

Shock absorber 

Expansion plug 

Steering knuckle 

Fig. 2, 

Refitting Steering Knuckle Pin Bushings 

After ascertaining that steering knuckle 
bushings require replacement, the following 
procedure will be found efficient and helpful: 

For service stations doing a large volume 
of steering knuckle bushing service work, 
there is a special set of installing arbors and 
burnishing tools available. Reamers are not 
necessary with this equipment. 

1. 	 Remove hub caps and grease caps. 

2. 	 Remove spindle nut cotter keys and spindle 
nuts. 

3. 	 Remove wheels, inner bearings, and grease 
retainers from spindles. 

4. 	 Remove dirt shield screws and shields. 

5. 	 Remove bolts holding brake backing plate 
assemblies to steering knuckles. Lay 
assemblies back over ends of axle I-beams. 

6. 	 Remove tapered draw keys holding knuckle 
pins. 

7. 	 Remove expansion plugs f:rom top and bot­
tom of steering knuckles. 

8. 	 Drive out knuckle pins. 

A-22487 
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9. 	 Remove steering knuckles, thrus t bearings, 
and any spacer shims present. 

10. 	 Clean all parts thoroughly in kerosene or 
Stoddard Solvent. 

11. 	 Remove old bushings, using an arbor or 
drift. 

12. 	 Install new bushings, with the grease holes 
lined up with the lubricating holes in the 
steering knuckles. Use an arbor press or 
vise for forcing the new bushings into 
place, piloting with a proper size arbor. 

13. 	 Line-ream new bushings. Use either 
special burnishing equipment or a reamer 
equipped to pilot in one bushing while 
reaming the other or a reamer long enough 
to ream both bushings at the same time. 

14. 	 Install steering knuckles, thrust bearings, 
spacer shims as required, and knuckle 
pins. 

15. 	 Install knuckle pin draw key and tighten 
securely. NOTE: Draw key nut and lock­
washer should be located on front side of 
axle. 

16. 	 Insert expansion plugs in top and bottom 
of steering kn\lckles. Expand into recess 
by striking with a hammer. 

17. 	 Place brake backing plates in position and 
install bolts. Tighten bolts securely. 

18. 	 Install dirt shields and holding screws. 

19. 	 Clean and repack front wheel bearings. 

20. 	 Install new grease seals. 

21. 	 Install wheels and spindle nuts. Rotate 
wheel by hand while tightening nut until 
drag or bind is felt. Back off nut to first 
cas tellation and ins tall ~ cotter key. 

22. 	 Install grease caps and hUb caps. 

23. 	 Lubricate steering knuckle bushings. 

24. 	 Check and correct toe-in of wheels. 

Steering Knuckle Stop Screws 

Adjustable stop screws in steering knuckle 
limit movement of front wheels when turning 
and prevent tires from rubbing against nearest 
point on chassis and to prevent steering gear 
from bottoming. These screws should be ad­
justed so there will be ample clearance between 
front tires and nearest point on chassis when 
wheels are turned to extreme right or left under 
any conditions. NOTE: This should be checked 
when tire size is changed. 

Ball 
seat 	 A-22204 

Fig. 3 - Details of tie rod end. 

Tie 	Rod (Fig. 3) 

Tie rod is of three-piece construction, 
consisting of two rod end assemblies. Rod is 
threaded into ends and locked with clamp bolts. 
Right and left-hand threads are provided to 
facilitate toe-in adjustment. The rod ends are 
self-adjusting and require no attention in serv­
ice other than periodic lubrication and occa­
sional inspection to see that ball studs are tight 
in steering knuckle arms. 

Proper adjustment can be effected by: 

1. 	 Remove cotter key. 

2. 	 Tighten adjusting plug until it "bottoms" 
or is snug. 

3. 	 Loosen adjusting plug to the nearest cotter 
keyhole (not over 1/4 turn). 

4. 	 Install new cotter key. 

NOTE: Always check and correct toe-in 
of front wheels after any adjustment of tie-rod 
ends. 

Front Wheel Alignment 

Front wheels mustbe kept inproper align':' 
ment in order to assure ease of steering and 
satisfactory tire life. Important factors of 
front wheel alignment are: Toe-in, camber 
and axle caster. 

These points should be checked occa­
sionally to guard against excessive tire wear. 

Wheel Toe-In (Fig. 4) 
Front-wheel toe-in is the setting of front 

wheels so that they are closer together at the 
front of the axle than at the rear. 

Incorrect toe-in of front wheels will result 
in ra~id tire wear. Excessive toe-in will pro­
duce a scuffing or "feather-edge" at the inside 
edge of the tire tread. Toe-out will produce a 
like wear but at the outside of the tire tread. 
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Fig. It 

Follow instructions of Tool Equipment 
Manufacturer for checking and correction of 
toe-in. 

NOTE: Always recheck toe-in after any 
change in caster or camber angles, or after 
any alteration in tie-rod end adjustment. 

Wheel Camber (Fig. 5) 

Front-wheel camber is the inclination of 
the wheel from a vertical plane. 

E-CAM BE.R ANGLE. 
VERTICAL LINE 

1jF-KING PIN INCLINATION 

" A 
-e-----r-' ~ 

t 'LEVEL OF 
<t SPRING PAD 

STEERI NG ARM BALL 

iHoFTIRE A-22200 

Fig. 5 
F>RINTEO IN UNITEO STATES OF' AMERICA 

Page 3 

"Positive" camber is an outward tilt or 
inclination of the wheel at the top. 

"Negative" or "reverse" camber is an 
ward tilt of the wheel at the top. 

Axle Caster (Fig. 6) 

Caster is the amount of backward tilt at 
the top of the steering knuckle pin. When the 
top of the knuckle pin is tilted to the rear, the 
caster is positive. When the top of the knuckle 
pin is tilted to the front, the caster is negative. 

The purpose of caster is to provide stabil­
ity of steering. 

G -CASTER 
ANGLE 

4OF 
KING PIN VERTICAL LINE 

A-22199 

Fig. 6 

Tapered wedge plates are available for use 
in altering the caster angle. They are to be 
installed between the springs and axle spring 
seats. 

Installation with the thick end toward the 
rear will produce increased caster. If in­
s talled with thick end toward the front, will 
decrease caster. 

Knuckle Pin Inclination (Fig. 5) 

The angle which the kingpin makes with the 
vertical is known as kingpin inclination. 
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FRONT AXLES 
F-270, F-280, F-360, f-580, F-553, F-653, F-750, F-751 

Steering Knuckle Pins and Bearings 
(See Figs. 1 and 2) 

Steering knuckle thrust bearings, located 
between knuckles and lower faces of I-beam, 
support the entire front end load. The end play 
must be kept within proper limits to prevent 
excessive wear. The use of spacing washers 
to correct this condition is described in sub­
sequent paragraphs. A tapered draw key with 
nut and lockwasher hold knuckle pin rigidly in 
end of I-beam. 

The draw keys should be inspected occa­
sionally to assure their being tight. If one be­
comes loosened, knuckle pin hole as well as 
draw key hole will become worn and necessitate 
replacing of I-beam. 

Steering knuckle pins and bushings are 
available in sets to facilitate replacement 
service. 

Bronze bushings are used in steering 
knuckle at upper and lower knuckle pin holes. 
Seals at top and bottom consist of gasket and 
plate, held in position by flat head screws and 
lockwashers. 

Spacing washer 

A·22542 

Fig. I 

Refitting Steering Knuckle Pin Bushings 

For service stations doing a large volume 
of steering knuckle bushing service work, there 
is a special set of installing arbors and bur­
nishing tools available. Reamers are not nec­
essary with this equipment. 

After ascertaining that steering knuckle 
bushings require replacement, the following 
procedure will be found efficient and helpful: 

1. 	 Remove hub caps and grease caps. 

Fig. 2 - Showing details of relay lever, relay 
I ink and drag I ink. 

2. 	 Remove spindle nut cotter keys and spindle 
nuts. 

3, 	 Remove wheels, inner bearings, and 
grease retainers from spindles. 

4. 	 Remove dirt shield screws and shields. 

5. 	 Remove bolts holding brake backing plate 
assemblies to steering knuckles. 

6. 	 Remove tapered draw keys holding knuckle 
pins. 

7. 	 Remove caps from top and bottom of steer­
ing knuckles. 

8. 	 Drive out knuckle pins. 

9. 	 Remove steering knuckles, thrustbearings, 
and spacer shims. 

10. 	 Glean all parts thoroughly in kerosene or 
Stoddard Solvent. 

11. 	 Remove old bushings, using an arbor or 
drift. 

12. 	 Install new bushings, with the grease holes 
lined up with the lubricating holes in the 
steering knuckles. Use an arbor press or 
vise for forcing the new bUShings into 
place, piloting with a proper size arbor. 
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13. 	 Line-ream new bushings. Use either a 
reamer equipped to pilot in one bushing 
while reaming the other or a reamer long 
enough to ream both bushings at the same 
time. 

14. 	 Install steering knuckles. thrus t bearings, 
spacer shims as required, and knuckle 
pins. 

15. 	 Install knuckle pin draw key and tighten 
securely. 

16. 	 Replace caps on top and bottom of steering 
knuckles. 

17. 	 Place brake backing plates in pos ition and 
install bolts. Tighten bolts securely. 

18. 	 Install dirt shields and holding screws. 

19. 	 Clean and repack front wheel bearings. 

_---- Lubricator 

Relay lever 

J..iF.-"-----Relay lever bracket 
and shaft assembly 

Relay link 
stud ball 

Frame side Drag link 
rail stud ball 

Lubricator --lIo-<! 

20. 	 Install new grease seals. 

21. 	 Install wheels, and spindle nuts. Rotate 
wheel by hand while tightening nut until 
drag or bind is felt. Back off nut to first 
castellation and install new cotter key. 

22. 	 Install grease caps and hub caps. 

23. 	 Lubricate steering knuckle bushings. 

24. 	 Check and correct toe-in of wheels. 

Steering Knuckle Stop Screws 

Adjustable stop screws in steering knuckles 
limit movement of front wheels when turning 
and prevent tires from rubbing against nearest 
point on chassis and prevent steering gear from 
bottoming. These screws should be adjusted 
so there will be ample clearance between front 
tires and nearest point on chassis when wheels 

Steering gear 
arm 

Lubricators Drag link 

A·21748 

Fig. 3 - Front axle linkage and steering gear for L-190 Series and up. 
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are turned to extreme right or left under any 
conditions. NOTE: This should always be 
checked when tire size is changed. 

Linkage for Models L-190 and Up 
(Figs. 2 and 3) 

Figs. 2 and 3 illustrate front axle linkage 
with the steering gear for models L-l90 series 
and up. In order to maintain the proper degree 
of angle on steering column for best riding and 
driving comfort, the relay lever assembly is 
used. 

Tie Rod (Figs. 4 and 5) 

Tie rod is of three-piece construction, 
consisting of two rod end assemblies and tube. 
Rod is threaded into ends and locked with clamp 
bolts. Right and left-hand threads are provided 
to facilitate toe-in adjustment. The rod ends 
are self-adjusting and requir.e no attention in 
service other than periodic lubrication and 
occasional inspection to see that ball studs are 
tight in steering knuckle arms. 

Cover 

Felt 

Wedge....",.-~~--t 

BaD seat A·22528 

Fig. ij - Tie rod assembly-Models F-270, F-280, 
F-360. 

Tie rod end 

~-~ 

Washer 


Spring 

A·22551Cover 

Fig. 5 - Tie rod assembly - Models F-553, F-580, 
F-653, F-750, F-751. 

Front Wheel Alignment 

Frontwheels must be keptin proper align­
ment in order to assure ease of steering and 

PRINTED IN UNIT£D STATES OF' AMERICA 

satisfactory tire life. Important factors of 
front wheel alignment are: Toe-in, camber 
and axle caster. 

These points should be checked occasion­
ally to guard against excessive tire wear. 

C TREAD 

N 
r ....... B r 

"'" 
,... If~OF STEERI 'JG

ARM BALl r--~ 

hi ' ~ ' ,... 
- . ­I--

T\ T TI 
I 
I 

,, '\q;OF AXLEl 
./"- l/ ~D<tTO<tKING PI~ '­

M 

A-22202 

Fig. 6 

Wheel Toe-In (Fig. 6) 

Front-wheel toe-in is the setting of front 
wheels so that they are closer together at the 
front of the axle than at the rear. 

Incorrect toe-in of front wheels will re­
sult in rapid tire wear. Excessive toe-in will 
produce a scuffing or IIfeather-edge" at the in­
side edge of the tire tread. Toe-out will pro­
duce a like wear but at the outside of the tire 
tread. 

Follow instructions of Tool Equipment 
Manufacturer for checking and correction of 
toe-in. 

NOTE: Always recheck toe-in ~ any 
change in caster or camber angles, or after 
any alteration in tie-rod end adjustment. 

Wheel Camber (Fig. 7) 

Front-wheel camber is the inclination of 
the wheel from a vertical plane. 

"Positive" camber is an outward tilt or in­
clination of the wheel at the top. 

I 
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"Negative" or "reverse" camber is an 

ward tilt of the wheel at the top. 


Axle Caster (Fig. 8) 

Caster is the amount of backward tilt at 
the top of the steering knuckle kingpin. When 
the top of the knuckle pin is tilted to the rear, 
the caster is positive. When the top of the 
knuckle pin is tilted to the front, the caster is 
negative. 

The purpose of caster is to provide sta­
bility of steering. 

Tapered wedge plates are available for 
use in altering the caster angle. They are to 
be installed between the springs and axle 
spring seats. 

Installation of the tapered wedge with the 
thick end toward the rear will produce increased 
caster. If installed with thick end toward the 
'front, decreased caster will result. 

Knuckle Pin Inclination (Fig. 7) 

The angle which the kingpin makes with the 
vertical is known as kingpin inclination. 

E-CAMBE.R ANGLE. 
VERTICAL LINE 

1jF-KING PIN INCLINATION 

'. [A 

t 'LEVEL OF 
<t SPRING PAD 

STEERING ARM BALL 

OF TIRE 
A·22200 

Fig. 7 

~r-G-CASTER 

_____T-'__ ANGLE 

TAPERED
4OF WEDGE 

KING PIN VERTICAL LINE 
A-22199 

Fig. 8 
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SUGGESTED WHEEL ALIGNMENT TROUBLE SHOOTING CHART 

Remember that all alignment angles are so 
closely related that any change of one will auto­
matically change the others. Because of this 
fact, it will probably be found that there is more 
than one cause for the complaint. The following 

COMPLAINT 

(1) Shimmy 
(Generally exists at speeds below 
30 miles per hour.) 

(2) High-Speed Wheel Tramp 
(Generally 	exists at speeds above 
35 miles per hour.) 

(3) Wander or Weave 

(a) 
(b) 
(c) 
(d) 
(e)
ef)
(g) 
(h) 
(i ) 
(j) 
(k) 

(a) 
(b) 

(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(g) 
(h) 
(i) 
(j) 
(k) 
(1 ) 
(m)
(n) 
(0) 
(p) 
(q) 
(1' ) 
(s) 
(t) 
(u) 

list is not all-encompassing but is representative 
of the more common causes of difficulty en­
countered in wheel and axle alignment and should 
prove of value in locating and correcting com­
plaints on steering or tire wear, 

POSSIBLE CAUSE 

Tire pressure incorrect. 

Tires of unequal size or weight. 

Wheel bearings loose. 

Steering arms loose. 

Steering gear loose. 

Too much caster. 

Drag link ends loose. 

Drag link springs weak or broken. 

Spring shackles loose. 

Kingpins and bushings worn. 

Tie-rod ends loose. 


Tire and wheel assemblies out of balance. 
Shock absorbers ineffective. 

Tire pressure incorrect. 
Tires of unequal size. 
Bent spindle. 
Wheel bearings loose. 
Kingpins and bushings worn. 
Kingpins bent. 
Kingpins tight. 
Pitman arm loose. 
Steering gear assembly too tight or too loose. 
Too little caster. 
Too much or too little camber. 
Too much or too little toe-in. 
Drag link ends tight. 
Drag link springs weak or broken. 
Tie-rod ends too tight or too loose. 
Front axle bent. 
Front axle shifted. 
Springs broken. 
Rear axle shifted. 
Rear axle housing bent. 
Frame diamond-shaped. 

(4) Hard Steering 

(5) Uneven Tire Wea,r 

(a) Tire pressure low. 
(b) Wheel spindle bent. 
(c) Kingpin assembly poor fit. 
(d) Steering assembly too tight. 
(e) Tie-rod ends tight. 
(f) Gaster excessive. 

(a) Tire pressure low. 
(b) Excessive camber. 
(c) Wheels out of balance. 
(d) Tires overloaded. 
(e) Eccentric wheels or rims. 
(f) Gaster incorrect. 
(g) Toe-in incorrect. 

PRINTED IN UNITED STATES OF AM[FlICA 
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~ REAR AXLE APPLICATION AND LUBRICATION CAPACITIES 
~ 
'" 
~ 
" ";­
II 

" 
~ 

:: 
!l 

~ 

~ -


CODE 

1401 

1402 

1403 

1404 

1405 

1406 

1409. 

1410 

1411 

1412 

1415 

1416 

l41S 

1420 

1423 

IH MODEL 

ENGINEERING NUMBER 


HYD. AIR 

R-I060 

R-1070 

R-1170 

R-1440 

R-1470 

R-1530 R-1531 

R-1740 R-1741 

R-2464 

R-2467 

R-25S5 R-25S6 

R-1540 R-154l 

R-1640 R-164l 

R-27S0 R-27S1 

R-1S10 R-lSll 

R-2800 R-2S01 

(R- LINE TRUCKS) 


MANUFACTURER'S 
 LUB.
NUMBER DESCRIPTION TRUCK MODELS CAPACITY 

(PINTS)
HYD. AIR 


IH Single Reduction R-II0 4 


IH Single Reduction R-120, RM-120, RA-120 4 

--_.­ ~ 

IH Single Reduction RA-140, R-150, 153, RM-150 5 2t 
[Tl 

IH Single Reduction R-160, 163, 165, RC-160 S 
S:' 

IH Single Reduction R-164, 170, 173, 175 a '0 

R-174 Hydraulic, R-lS0,
IH Single Reduction 11 ~ R-lS3, lS5, lS53, RC-lS0 . " 

T-R-I00 T-R-I00 Single Reduction R-194, 200, 201, 202, 205 36 ~ c: 
()

E-13600 Eaton Two Speed R-160, 163, 165, RC-160" 13 ?\ 
tnE-13600 Eaton Two Speed R-164, 170, 173, 175 13 , 

R-174, Hydraulic, R-lS0, ~ E-16600 E-16600 Eaton Two Speed 16R-18.3, lS5, lS53, RC-lS0 @ 
E-2613 E-2614 Eaton Double Reduction R-lS4, 190, 193, 195 19 

E-2695 E-2696 Eaton Double Reduction R-194, 200, 205 19 

E-20500 E-20501 Eaton Two Speed R-190, 200 20 

T-U-200P T-U -200P Timken Double Reduction R-210 3S 

T-U -300P T-U -300P Timken Two Speed R-210 37 CIl» 
~>< 
~. t' 
~tz:1 

~n I 
u III ~ 

: ::! tz:1(1)g» 
.... rn~ 
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REAR AXLE APPLICATION AND LUBRICATION CAPACITIES 
, (R- LINE TRUCKS) 

- Continued 'tI uql"
PI 'tl >< 
()Q~ ..... 
~ 0 L

.. 'tzJ 

CODE 

IH MODEL 
ENGINEERING NUMBER 

HYD. AIR 

MANUFACTURER'S 
NUMBER 

HYD, AIR 

DESCRIPTION TRUCK MODELS 
LUB. 

CAPACITY 
(PINTS) 

N::::OO 
o I 

e:.~ 
"'tzJg>
UI~ 

1425 R-2470 
IH Two Speed With 

Tim.ken E300 Differential 
R-160, 163, 165 8 

1426 R-2475 
IH Two Speed With 

Tim.ken E300 Differential R-164. 170, 173, 175 8 

1428 RF-1475 E-22M IH Single Reduction RF-170 11 ea, axle 

~ 1429 RF-1575 E-22M Eaton Single Reduction RF-174, 190 14 ea. axle 
Z 

1430 RF-1685 E-36M Eaton Single Reduction RF-194, 210 
20 Forward 

21 Rear 
trl 

3: 
1433 R-1l65 IH IH Single Reduction R-130 6 ~ 
1435 R-2610 R-2611 TQ-301N TQ-301P Tim.ken Two Speed R-194, 200, 205 32 ~ 
1436 R-1547 R-1548 TL-101 TL-101 Tim.ken Single Reduction R-190, 193, 195 23 ;;3 

c 
1438 R-2995 R-2996 TL-301 TL-301 Tim.ken Two Speed R-184, 190, 195 29 n 

~ 
1450 R-2795 R-2796 TR-300 TR-300 Tim.ken Two Speed R-200 34 Ul 

1451 RF-1690 E-36M Eaton Single Reduction RF-194,2l0 
20 Forward 

21 Rear ~ 
~ 1452 R-1470 IH IH Single Reduction R-164, 170, 173, 175 8 

1453 R-2466 E-13600 Eaton Two Speed R-164, 170, 173, 175 11 

1454 RF-1570 E-28M Eaton Single Reduction RF-174, 190 14 ea. axle 

1455 R-2575 R-2576 E-17500 E-1750l Eaton Two Speed R-184, 190, 193, 195 17 

1456 R-2620 R-2621 E-18500 E-1850l Eaton Two Speed R-194, 200, 205 16 

1457 R-2366 E-1350 Eaton Two Speed R-150, 153 13 

1458 

1459 

R-1572 

R-1632 

R-1573 

R-1633 

E-1790 

E-1890 

E-1791 

E-1891 

Eaton Single Reduction 

Eaton Single Reduction 

R-184, 190, 193, 195 

R-194, 200, 205 

22 

21 Ell 
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SPECIFICATlONS 

Axle identification chart 

Specifications •..... 

Wrench torque chart •.. 


SECTION "A" 
GENERAL INSTRUCTIONS FOR ALL HYPOID AXLES: 


Axle housing breather .•.•.•.....•.•.. 

Axle shaft removal. . . . . • . • . • . . • . • .•..... 

Cone center specifications. . • . • . . . • . •.•. 

Differential assembly (L-llO, L-l20).•. , .•.•.•. 

Gear adjus tmen t for lash. . . . . •• 

Gear tooth contact .•.•.... 

Hypoid rear axles. . • . • . • .•.•.• 

Lubrication ......... , ...•.•. 

Pinion bearing adjustment ........•.. 

Pinion setting . . . .. . . . . • . • . . • • . . .. 

Ring gear rivets.•...•...••....•.. 

Single reduction axles - - sec tional views . 

Straddle mounted pinion bearing ..•...• 


SECTION liB" 
TWO-SPEED AXLE -- EATON 


Des cription. . . . . . • . . . • . 

Lubrication. . • . • . . . . • . 

Sectional view • . • . . . • • . 

Servicing and disassembly. . . . • . 


SECTION "C" 
DOUBLE-REDUCTION AXLE -- EATON 

Description ............ , . . . . . • . 
Differential lubricators. . . . . • . . • . 
Herringbone gear adjus trnent . . . . . . 
Herringbone gear shaft (cross-shaft). 
Hypoid pinion shaft and adjustment 
Sec tional view. . . . • . • . • . • . . . . 

SECTION "D" 
SINGLE-REDUCTION AXLE -- TIMKEN 

Description ..•.....••......•. 
Differential carrier bearing pre-load. 
Differential disassembly. 
Gear adjus tmen t...•.•.•. 
Lubrication •...•.... 
Pinion bearing pre-load..•. 
Sec tional view . . • . • . • . 
Thrus t block ins tallation ... 

SECTION "E" 
DOUBLE-REDUCTION, TWO-SPEED -- TIMKEN 

Description ....•..... 
Differential adjus trnent . 
Electric two-speed shift 
Hypoid pinion and cage •. 
Lubrication ........ . 
Shift collar adjus tment . 
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Lubrication. , 
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Center cross bar and equalizing beam mounting. 
Description ........................................... . 

Di'£ferential lock.•.•.•.•.•••••.•...••• , 

Disassembly of power divider (axle mounted) .•. 

Equalizing beam ends. , , .••...••...••••. 

Legends for sectional view..•.•.•......•• 

Sectional view (axle mounted power divider) . , • 

Torque rod ends........... .....•........... 
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REAR AXLE IDENTIFICATION CHART 


0 
to 0 0 0 0 0 0 0Axle 	 Axle 0 

0 

0 ~ 
0 

U') >.00 ::DESCRIPTION o~ 0 M ...... 0 M ~ M~ """0 M~ U') COo M ~ 0' O~ tOO o U') No M............ N , M , to U') ,>.0 >.0 >.0 >.0 ..... r- r-r- ~ ..... co ...... 0' 0' ..... ...... ~ N NCode 	 coco co ~~ 00 ON NN NMModel ...... 
-;'~ 

...... ...... ...... 
~-;' ...... ...... ...... , ...... ..... ...... ..... ............ ....... ...... - , I NN N' IN I 


I I 1 1 I , ' ...... , I ..... 	 NNI!l 1 I 1 UI I Pt!1 1 UI I I INwnber Nwnber 	 U Pt! I 1 IU ~ ~ I I Pt!1 Pt! 
...:1...:1 ...:1...:1 ...:1...:1...:I ...:I ...:I ...:I ...:I ...:I ...:I ...:I ...:1...:1 ...:I ...:1...:1 ...:1...:1 ...:l ...:1...:1 ...:I ...:I ...: ...:I ...:I ...:I .... ...:I...:1...:1 ...:1...:1 ...:1...:1 ...:1...:1 

1401 __ R-1060 Single-ReduCtion-IH•..• ~ 	 - ' ­~:---!'--~~ .- .. ~~~ 

1402 R-I070 Single - Reduction-IH. • . • XX 	 r 
.. :- ­ ~~ -

1403 R-1l70 ~!!!gle-Recluction-IHo •.• X X X X 
~. t 

1404__ .&-}440 ~ Sinde-Reduction-IH•••• X X XX z 
1405 R-1470 SinKle-Reduction-IH•• X X X X [TJ

0 • 

- I-- ­
0 •1406 R-1530 Single-Reduction-IH•• 	 X X X X X $1407 R-1555 Sin~-.Reductio~n . X XX X X 


1408 R-1630 Single -ReducHon-Eaton • 
-~- -

X X X 
 ~ 
~.09 	 R-1741 Sing!E):~educ tion-Tirnken 

l-I--- o
1410 R-2465 Tw<?~~.ed-:~a.~on_._._~~.~~~. XX XX 	

l-I-
:;0 

0 •••1411 R-2466 Two-Speed-Eaton • 	 X X X X- ~~ l- -;
1412 R-2585 Two-S:eeed-Eaton •.• 0 ~. X X X XX :;0
1413 R-2580 ~~p!:~.<i-E~ton •.••• X XX XX C 
1414 R-2000- Two-Speed-Eaton ••••• X X X oI~~- !---	 f--I- ­1415 R-1540 Doub1e-Reduction-Eaton. X XX A 

1416 -- R:'-1640 DoulJ1e-Recl_~_H<:>n-Eat0!1...!. X X X


f- - ---- -- --,- I-~ 	 UJ!--- f'" 	 f- 1-"1417 	
~~-

[TJ 
--~ 	 .~~ i-- !--- ---- ­

1418 	 :;0 
~~~- ~~ 

1419 R-1731 Douh1e-Reduction- < 
Tirnken •••••..•.• l- X X X n. 	 I~~~-

[TJ1420 R-1810 Doub1e-Reduction-
~~. 


Tirnken XX
0 • 0 • 0 ••• 0 • $ 
,J1~L~_ R~1140 ~l1gle-Reduction,::.Tirnken t-I-	 »1422 R-2741 Two-Speed-Tirnken •••• 

-~ 	

Xl-	 z
1423 R'::Z800 ~Speed-Tirnken ••.• 

t-~ 

X c
1424-- ---- ­ » 

1425 R-2470 Two-Speed with Tirnken r 

Di.f.f. * .............. 


~~~ t- ­10 	 l-I- i- ­
R-2-'!'75 	Two':"Speed with Tirnken 

~~- ~ 


i=-~ Difh...!_L~.· • . • • 
0 ,0 ----	 I- I",
1427 ~ R:'::Z590- Two-Speed with Tirnken 


Dirf. 
'0 •• 0 ••••••• 

~>1428 RF-1475 Single -Reduc tion::IH. _____.• X 

1429 RF'::Ts75 ~~!!g!e::~~dt1c~~on-IH•••• X 

~ '-- P. ~ 
I'"
1430 RF-1685 ~_~!!gle-Reduction-~_~ton. ,-	

X \:!!tzl
I- - C' 	 i-- i-- I~~~ ItJ (") I1431 	

~~ 

--	 III III ):tJ
1432 	 OQ po: 1.'1 

-~ I-~ !---I-	 --I­ ~ g >­1433 R·1l65 Single-Reduction-IH.• :-:. X 
'--- -	 UI ):tJ 
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REAR AXLE SPECIFICATIONS 
-.-.-................
~-

REAR AXLE MODEL R-I060 R-I070 R-1165 R-1l70 

Code .•.......•.•...•.. 1401 1402 1433 1403 


Type (Semi or Full-Floating).• Semi Full Full Full 

Pinion Mounting . . • • . • • . .• Straddled Straddled Straddled Straddled 

Axle Shaft: 

Diameter at splines ••...• 1-9/32" 1-9/3211 1-33/64" 1-33/64" 

Number of splines .••.••• 10 10 16 16 

Pinion Cone Center (amount of 
variation marked on pinion). 2.609 2.609 2.984 2.984 

Lubricant Capacity (Pints) •.• 4 4 4 3 

3.73Axle Ratios •.•...•.•.•.• 4.1 4.88 4.88 
4.1 4.777 5.571 5.57 

5.13 6.166 6.16 

Pinion Adjus trnent: 
Press pressure (tons)* ...• 10 10 10 10 

Cage Rotating Torque Scale 
Reading (Lbs.) •...•...• 10-25 10-25 10-25 10-25 

Pinion Nut Torque (Ft. Lbs.) .• 200-230 200-230 200-230 200-230 

Differential Bearing Pre-load. 
(Total).•.••.•••.....• .00511 -.007" •005"-. 007" .005" -.00711 .005"-.00711 

--~ 

R-1440 


1404 


Full 


Str-addled 


1-3/4" 

16 

3.253 

8 

5.285 
6.166 
6.666 
7.166 

10 

10-25 

200-230 

•005" -. 007" 
~ ............-.--- ...........-- ­

R-1470 


1405 


Full 


Straddled 


1-3/411 

16 

3.253 

8 

6.166 
6.666 
7.166 

10 

10-25 

280-300 

.005" -.00711 

~--

RF-1475 

Forward Rear 
RF-1476 RF-1477 

1428 1428 

Full Full 

Overhung Straddled 
---­

1-3/411 1-3/411 

16 16 

4.156 3.253 

8-Axle 8 
3-P.D. 

6.166 6.166 
7.166 7.166 

10 10 

10-25 10-25 

350-400 280-300 

.005" -.007" .00511-.00711 

'tJUl)­

: ~ >< 
root:"' 
~MN .... o I 
p.>:;l:I 
p:M
0)­
~:;l:I 

r 
t z 
[Tl 

o 
~ 

d 

:;0 

--l 
:;0 
C 
(') 
A 
(J) 
[Tl 
:;0 
< 
(') 
[Tl 

» ~ z 
c » 

r 

* Pressure against bearing race when checking rotating torque of pinion cage. 
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REAR AXLE SPECIFICATIONS 


RF-1685RF-1575 

REAR AXLE MODEL R-1530 R-1540 R-1555 
Forward Rear 
RF-1576 RF-1577 

Code .•.•••••.•..••...• 1406 1415 1407 1429 1429 

Type (Semi or Full-Floating).• Full Full Full Full Full 

Pinion Mounting . • • • • • • . . • Straddled Overhung Straddled Overhung Straddled 

Axle Shaft: 

Diameter at splines ••...• 1-7/8f! 1-63/6411 1-63/6411 1-3/411 1-3/41! 

Number of splines •.•.... 16 16 16 16 16 

Pinion Cone Center (amount of 
variation marked on pinion). 3.472 2.500 3.844 4.656 3.473 

Lubricant Capacity (Pints) •.. II 19 20 
12-Axle 
3-P.D. 

12 

Axle Ratios •••••••••.•.. 5.571 7.049 5.571 6.166 6.166 
6.5 7.754 6.5 7.166 7.166 

7.166 9.025 7.166 

Pinion Adjus trnent: 
Press pressure (tons)* ••.. 10 10 10 10 10 

Cage Rotating Torque Scale 
Reading (Lbs.) •••.•...• 10-25 10-25 10-25 10-25 10-25 

Pinion Nut Torque •••••.•.• 280-300 280-300 350-400 350-400 280-300 

Differential Bearing Pre-load. 
(Total)•.•••••.•.•...• .005" -. 007" .005" -.007" .005" -.007" .005"-.007" . 005" -.007" 

* Pressure against bearing race when checking rotating torque of pinion cage, 

Forward 
RF-1686 

-

1430 

Full 

Overhung 

2-1/811 

16 

4.875 

20-Axle 
3-P.D. 

5,756 
6.940 

10 

10-25 

600-900 

•005" -. 007" 

Rear 

RF-1687 


1430 


Full 


Overhung 


2-1/8 

16 

4.875 

21 

5.756 
6.940 

10 

10-25 

400-500 

.005" -.007" 

R-1630 


1408 


Full 


Straddled 


2-1/8" 

16 

2.937 

18 

5.571 
6.5 

7.166 

10 

10-25 

350-400 

•005" -,007" 
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"tI CIl >REAR AXLE SPECIFICATIONS Jg ~ ~ 
-- --- -- ~ n t"' 

~S!M
REAR AXLE MODEL R-1640 R-1730 R-1731 R-1740 R-1810 R-2465 R-2466 R-2470 n I

1lll:t1 
g.~

Code ••...••..•...••..• 1416 	 1419 1421 1420 1410 1411 1425• • • .. D .. .. .. ~ l:t1 
-

Type (Semi or Full-Floating).. Full Full Full Full Full Full Full Full 

Pinion Mounting ••.•.•.•.• Overhung Overhung Overhung Straddled Overhung Overhung Overhung Overhung 

r 
Axle Shaft: r. 

z
Diameter at splines .•.•.• 2-1/811 2-3/811 2-3/8 11 2-3/811 2-3/811 1-3/4" 1-3/4" 1-3/411 [TJ 

$: 
Number of splines •...•.• 16 16 16 16 16 16 16 16 o 

-l 
Pinion Cone Centers (amount of o 

:;;0variation marked on pinion). 2.625 .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 4.281 4.281 .. .. .. .. .. .. .. .. 
;j

Lubricant Capacity (Pints) •.• 19 38 38 36 38 13 13 . .. .. .. .. .. .. .. C 
() 

AAxle Ratios •.•.••••••.•• 7.049 5.91 5.91 5.28 5.91 5.14-7.15 5.l4-7.l5 6.13-8.10 
tn7.754 6.51 6.51 6.83 6.51 5.83-8.11 5.83-8.11 6.70-8.86 

9.436 7.79 7.79 7.41 7.21 6.33-8.81 6.33-8.81 ~ 
8.69 8.69 	 7.79 <9.76 	 9.76 9.76 () 

[TJ 

Pinion Adjus tment: $: 
Press pressure (tons)* .••• 10 10 10 10 10 10 10 .. .. .. .. ,. .. .. .. » z 

cCage Rotating Torque Scale »Reading (Lbs.) •.••...•• 10-25 4-5 &: 4-5 &: 4-5, &: 4-5 &: 10-25 10-25 .. .. .. .. .. .. .. .. r 

Pinion Nut Torque (Ft. Lbs.) •• 400-500 700-900 700-900 700-900 700-900 280-300 280-300 .. .. .. .. .. .. .. .. 

Differential Bearing Pre-load. 
(Total)•••.......••... .005"-.007" See Note See Note See Note See Note •005" -.007" •005" -. 007" .. .. .. .. .. .. , .. 

* Pressure against bearing race when checking rotating torque of pinion cage. 

&: Tirnken Axle. 

NOTE: Tighten one notch each from .000" end play. 
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REAR AXLE SPECIFICATIONS 


REAR AXLE MODEL R-2475 R-2580 R-2585 R-2590 R-2600 R-2740 R-2741 R-2800 

Code ................... ................ 1426 1413 1412 1427 1414 .. .. .. .. .. .. .. . 1422 1423 


Type (Semi or Full-Floating).• Full Full Full Full Full Full Full Full 

Pinion Mounting ..••.•.... 	Overhung Overhung Overhung Overhung Overhung Overhung Overhung Overhung ~ 
C 
zAxle Shaft: I 	 [l1 

Diameter at splines ..••.. 1-3/411 1-63/6411 1-7/811 1-7/811 2-1/811 2-3/811 2-3/811 2-3/811 3: 
o 
--l 

Number of splines •.•••.• 16 16 16 16 16 16 16 16 o 
-----	 ;0 

Pinion Cone Centers (amount of 	 --l 
;0variation marked on pinion). .. .. .. .. .. .. .. 5.281 4.B12 .. .. .. .. .. .. .. .. 5.281 .. .. .. .. .. .. .. .. ................ .. .. .. .. .. .. .. .. 

C 
() 


Lubricant Capacity (Pints) ••• " .. .. .. .. .. .. 22 20 .. .. .. .. .. .. .. .. 22 37 37 37 ~ 


---- fJ) 

[l1

Axle Ratios •.•.•...•••.• 	6.13-B.I0 5.571-7.594 5.571-7.749 5,95-7.30 5.571-7,594 4.93-5,91 4.93-5.<:1 4.93-5.91 ;0 
6.70-8.86 6.5-B.B66 6.166-8.577 6.13-B.15 6.500-8.866 6.42-8,38 6.42-8.38 6.42-8.38 <6.5-9.041 6.66-8.85 	 6.99-8,38 6.99-8.38 6.99-8.38 n 

[l1 

Pinion Adjus trnen t: 3:
Press pressure (tons)* .•.. .. .. .. .. .. .. .. 10 10 .. .. .. .. .. .. .. .. 10 25 25 25 » z 

cCage Rotating Torque Scale »Reading (Lbs.) •.•.•...• .. .. .. .. .. .. .. .. 10-25 10-25 .. .. .. .. .. .. .. .. 10-25 4-5 &: 4-5 &: 4-5 &: r 
~--

Pinion Nut Torque (Ft. Lbs.) .• .. .. .. .. .. .. .. .. 350-400 280-300 .. .. .. .. .. .. .. .. 350-400 BOO-IIOO 800-1100 800-1100 

Differential Bearing Pre-load. 
(Total)•.••...••.•.•.• .. .. .. .. .. .. .. .. .005" -.007" .005"-,007" .. .. .. .. .. .. .. .. .005" -.007" See Note See Note See Note .g>>­

t1I :><
8.1:"' 
!:t!M 

'U (") I* Pressure agains t bearing race when checking rotating torque of pinion cage. 	 Pl~~ 
OQ ..... M

&: Tirnken Axle. (I) g >­
NOTE: Tighten one notch each .from .000" end play. \J1Ul~ 
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Socket 

FT. LBS. WRENCH 

TORQUE A 


1 foot200 
2 feet 

1-1/2 feet250 2 feet 

1-I/Z feet 
300 Z feet 

3 feet 

2 feet 
2-1/2 feet

350 3 feet 
3-1/2 feet 

2-1/2 feet 
3 feet450 3-1/2 feet 
4 feet 

3 feet 
3-1/2 feet500 4 feet 
4-1/2 feet 

3-1/2 feet 
4 feet550 4-1/2 feet 
5 fee t 

4 feet 
4-1/2 feet600 5 feet 

15-1/2 feet I 

Wrench Torque Chart 

L-LlNE MOTOR TRUCK SERVICE MANUAL 

B 

Handle 
A-22879 

EFFORT ON WRENCH 

(APPROX.) 


B 


200 Ibs. 

1001bs. 


170 Ibs. 

125 Ibs. 


200 Ibs. 
150 1bs. 
100 1bs. 

175 1bs. 
140 Ibs. 
118 1bs. 
100 1bs. 

180 Ibs. 
150 1bs. 
129 1bs. 
113 1bs. 

167 Ibs. 
1441bs. 
1Z5 lbs. 
112 1bs. 

158 1bs. 
1371bs. 
123 1bs. 
110 Ibs. 

1501bs. 
1341bs. 
1Z0 Ibs. 
110 1bs. 

The above chart illustrates the length of 
the wrench handle (A) and the effort that must 
be applied at (B) when tightening to secure the 
indicated torque. 
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AXLES-REAR 


GENERAL INSTRUCTIONS FOR ALL HYPOID AXLES 


HYPOID REAR AXLES (ALL MODELS) 

All rear axles have a hypoid :ring gear and 
pinion, whether single reduction, double-Teduc­
tion, double-reduction (single and two-speed 
final drive) and two-speed differential. Hypoid 
gears have a greater inherent torque capacity, 
due largely to the fact that the hypoid pinion is 
much larger in diameter and the pinion teeth 
are correspondingly larger than those found in 
a spiral bevel pinion for the same number of 
teeth and the same diameter ring gear. 

The hypoid pinion has a longer face because 
of its offset location. It also has larger tooth 
surface areas and usually has more teeth in 
ins tant contact with the gear, It is thes e design 
characteristics which contribute to greater 
strength and quieter final drive operation. Be­
cause of this greater tooth contact, it is more 
difficult to secure correct pinion setting at 
time of overhaul or when replacing differential 
bearings and every effort must be made to be 
sure the final setting results in best possible 
tooth contact, 

Note that the pmlOn center line (E, F) is 
offset from the ring gear center line (C, D). 

~~-----------D 

,F 

pinion 

A-2282B 

Fig. I - Illustration shows location of pinion 
in relation to center 1 ine of ring gear. Center 
line of pinion is below center line of ring 
gear. 

NOTE: When adding to or replacing lu­
bricant in a rear axle having hypoid gears, use 
only hypoid lubricants. (See under "Lubrica­
tion" on page 9) 

REAR AXLE HYPOID GEAR REPLACEMENT 
AND ADJUSTMENT 

Hypoid Gear Tooth Contact (All Models) 

The proper adjustment of hypoid gears in 
assembly is a vital factor in obtaining quiet and 
durable gears and the same methods of adjust­
ment applies to both straight, spiral bevel and 
to hypoid type gears. 

There are two distinct considerations in 
obtaining the proper tooth contact, cone center 
and backlash. 

Hypoid as well as bevel and spur gears are 
cut with a predetermined amount of backlash. 
The backlash usually varies from .004" to 
.005" on small gears and increases on large 
gears. Generally, the gears are machined to 
run flush with each other at the outer end (heel 
or large end) of the tooth, and gears should be 
set according to their theoretical cone center 
(Figs. 2, 3, and 4). 

Cone Center Specifications 

Matched and mated hypoid ring gears and 
hypoid pinion gears are furnished both for 
service and for production. 

Mated gears are marked with figures 
showing the amount of variation from their 
theoretical cone center. 

Tbeoretical cone center of 
_', / bevel drive gear and pinion 

~~~Ii!--Ilt-~ ~ .. 
~.,,, 

. 	 I 
i 

Fig. 2 

Fig. 2 illustrates a hypoid ring gear and 
pinion adjusted to theoretical cone center, 
wherein the cone centers of both gears coincide. 
The specifications in this case would be the 
distance from the line (A, B) (Fig. 1) drawn 
through the center of the hypoid ring gear to 
the ground face of the hypoid pinion on center 
line (E, F). On some axles, the pinion is lo­
cated above the center line (C, D) (Fig. 1). In 
these cases the term "hypoid" still applies. 

PRINTED IN UNITED STATES OF' """EAtCA 
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center of pinion 
Bracket screw 

Fig. 3 

Fig. 3 illustrates a setting wherein the 
mating of the gears has necessitated the pinion 
cone center being farther than the ring gear 
center. The pinion marking in this case will 
be minus (-) because the distance from the ring 
gear center is less. 

~:M;\. eo..~_""'"b"d driv. gw01 
. ~~- ..- .. 

......-.: .. i ;;a 
A-22BOI 

Fig. ~ 

Fig. 4 illustrates a condition where the 
mating of the gears required the pinion cone 
center to be farther OUT. The pinion marking 
will be plus (+) because the distance is greater. 

SE-1065 Pinion Setting Gauge 

The SE-I065 pinion setting gauge is a pre­
cision gauge designed for use in adjusting 
differentials to the proper cone setting of the 
ring gear and pinion. It is used only in adjust­
ment of matched sets of gears. A step plate 
and bracket have been added to the set so that 
the gauge may be used on all hypoid differen­
tials with satisfactory results. NOTE: Be 
sure to allow for thickness of the step plate 
.400" when making calculations (Fig. 5). 

The use of SE-I065 gauge makes possible 
the exact duplication of the setting etched on 
the pinion. This results in the best possible 
setting with a minimum loss of time. It is ad­
visable to check all pinion settings with a paint 
impression before considering the work com­
plete. By so doing, visible proof of the pinion 
gauge setting accuracy is obtained, also long 
and quiet gear performance is assured. 

Adjustment of differentials is a simple 
matter with the SE-I065 gauge. Briefly, it is 
only necessary to: 

1. 	 Install pinion and bearing assembly in 
differential carrier. 

A-22494 

Fj g. 5 

Fig. 5 shows SE-I065 tool equipment in 
position on hypoid differential case. Make 
certain that the bearing bores are clean and 
free of nicks or burns. The step plate must 
be placed on the pinion end so that the lugs in 
the step plate straddlt; the bearing staking in­
dentations on the smaller axles. 

2. 	 Install step plate and bracket as shown in 
Fig. 5. CAUTION: Be sure lugs on step 
plate straddle the bearing staking indenta­
tions. 

3. 	 Mount assembled SE-I065 gauge in bearing 
bores of carrier. 

4. 	 Take micrometer reading to check point of 
pinion. Add .40011 (thickness of step plate) 
to reading. Write down reading. 

5. 	 Locate specified cone center specification 
for particular model on chart. Write down 
specified figures. 

6. 	 Locate on pinion the etched marking which 
indicates variation from zero cone center. 
If a minus figure, subtract from specified 
cone center, and if a plus figure, add to 
specified cone center. Results of calcula­
tion give corrected cone center. 

7. 	 Comparison of corrected cone center (6) 
with actual measurement (4) indicates 
amount of change necessary for pinion 
position. 

8. 	 Install ring gear and carrier in position. 

9. 	 Adjust backlash according to marking on 
ring 	gear. 


(See following page) 
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Example of Mathematics involved; 

Truck model to be L-llO. 

(a) Micrometer reading (add 
.400" for step plate) . .• .. 3.4400" 

(b) Specified cone center on 
chart •......... 3,40011 

(c) Pinion marked (-5) ... .005" 

(d) Subtraction (b-c) gives 
corrected cone center. 3.395" 

(e) 	 Subtract corrected cone 
center (d) from actual 
measurement (a) ..•.. .045" 

(f) 	 It is necessary to move 
pinion IN..•........ 

(g) 	 Remember -- It is essential to arrive 
at a measurement as nearly equal the 
corrected cone center as possible. 

(h) 	 DO NOT FAIL TO VERIFY ACCURA­
CY OF THE ADJUSTMENT SECURED 
WITH THE SE-l065 gauge by checking 
the gear tooth contact using the paint 
impression method as set forth under 
General Rear Axle Hypoid Pinion and 
Ring Gear Adjustment, which follows. 

GENERAL REAR AXLE HYPOID PINION 
AND RING GEAR ADJUSTMENTS 

(PAINT IMPRESSION METHOD) 

The following general instructions and 
suggestions are for the benefit of those service 
stations not equipped with an SE-l065 pinion 
setting gauge. Bear in mind that the accuracy 
of the adjustment obtained with the following 
procedure is dependent upon the skill of the 
operator. 

Hypoid gears when mounted should show a 
bearing toward the toe or small end of the 
tooth, never atthe heel or large end, the reason 
being that it is practically impossible to make 
gears and gear mounting rigid enough so that 
there will not be some slight deflection when 
fullloadis applied. This always has a tendency 
to caus e the bearing to come on the heel of the 
tooth and when gears are adjusted so that the 
bearing is toward the heel of the tooth it re­
s ults in a concentration of load on the top cor­
ner of the heel and breakage will follow. 

Checking tooth contact is accomplished by 
means of oiled red lead applied lightly to the 
bevel gear teeth (Fig. 6). When the pinion is 
rotated, the red lead is squeezed away by the 
contact, of the teeth, leaving bare areas the 
exact size, shape, and location of the contacts, 

Fig. 6 

Fig. 7 

Sharper impressions may be obtained by 
applying a small amount of resistance to the 
gear with a flat steel bar and using a wrench to 
rotate the pinion. When making adjustments, 
check the drive side of the bevel gear teeth. 
Coast side contact should be automatically 
corrected when drive side contact is correct. 
As a rule, coating about twelve teeth is suffi ­
cient for checking purposes. 

With adjustments properly made, the 
correct tooth contact shown in Fig. 7 will be 
secured. The area of contact starts near the 
toe of the ,gear and extends about 80 per· cent of 
the tooth length. This adjustment results in a 
quiet running gear and pinion set which, because 
the load is distributed over the te eth within the 
proper area, will deliver all the long service 
built into it. 

Figs. 8 to 11 illustrate method of adjust­
ment in securing the proper gear tooth contact. 

PRINTED IN UNITED STATES OF AMERICA 
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A HIGH NARROW CONTACT IS NOT 
DESIRABLE. If gears are allowed to operate 
with an adjustment of this kind, noise, galling 
and rolling over of the top edges of the teeth 
will result. To obtain correct contact, move 
pinion toward bevel gear to lower contact 
area to proper location. This adjustment will 
decrease backlash between pinion and bevel 
gear teeth, which may be corrected by moving 
bevel gear away from pinion. Backlash of 

..006" to .012" is correct. 

Fig. 8 

A LOW NARROW CONTACT IS NOT 

DESIRABLE. If gears are allowed to oper­

ate with an adiustment of this kind, galling, 

noise a nd grooving of teeth will result. To 

obtain correct contact, move pinion away 

from bevel gear to raise contact area to 

proper location. Correct backlash of .006" 

to .0l2/f may be obtained by moving 

bevel gear toward pinion. 

Fig. 9 

A-15848 

A 
Conlac1 
adjustm€nt 

B 
Sack lash 
c.orrection 

A·15847 

A 
CONTACT 

AOJUSTMf:NT 

B 
BACK LASH 

CORRECTION 

A SHORT TOE CONTACT IS NOT DE­

SIRABLE. If gears are allowed to operate 

with an adiustment of this kind, chipping 

at tooth edges and excessive wear due to 

small contact area will result. To obtain 

correct contact, move bevel gear away 

from pinion. This will increase the length­

wise contad and move contact toward heel 

of tooth. Correct backlash of .006" to .012" 

can be obtained by moving pinion toward 

bevel gear. 

Fig. 10 

A. SHORT HEEL CONTACT IS NOT DE­
SIRABLE. If gears are allowed to operate 
with an adiustment of this kind, chipping, 
excessive wear and noise will result .• To 
obtain correct contact, move bevel gear 
toward pinion to increase the lengthwjse 
contact and move contact toward toe. Cor­
rect backlash of .006" to .012" can be ob­
tained by moving pinion away from bevel 
gear. 
Several adiustments of both pinion and gear 
may be necessary before correct confact 
and backlash are secured. 

Fig. I I 

A 
CONTACT 

4,OJUSTMENT 

B 
BACK lASH 


CORRECTION 


A 
CONTACT 

ADJUSTMENT 

B 
BACK LASH 

CORRECTION 

A·JSBSO 

A-15849 
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Gear Adjustment for Lash 

Generally if original gears are being rein­
stalled, red leading of teeth will not indicate 
the same contact as new gears and can be mis­
leading. Gears that have been in service for 
long periods form running contacts due to wear 
of teeth; therefore, the original shim pack 
should be maintained to check gear lash. Gear 
lash, when using original gears, can be reduced 
only to a point of smooth rotation of gears. 

If the gear lash is in excess of maximum 
tolerance as stated under Gear Adjustment, the 
lash may be reduced only in the amount that 
will avoid overlap of the worn tooth section 
(Fig. 12). Rotate the gears and check for 
smooth or rough operation. If a slight overlap, 
as illustrated (Fig. 12),takes place at the worn 
tooth section, rotation will be rough. 

Worm section Pinion too deep in 

of ring gear ring gear 


Ring 	gear Overlap 

Correct 	 Incorrect 

A-19693 

Fig. 12 

Fig. 12 illustrates worn condition of gear 
teeth and overlapping condition. 

When installing new gears, check gear 
lash with dial indicator (Fig, 13) and adjust to 
obtain amount of backlash marked on ring gear 
as follows: 

1. 	 Set pinion according to procedure outlined 
under SE-I065 Pinion Setting Gauge. 

2. 	 To move ring gear, tighten or loosen 
differential bearing adjusting nuts as re­
quired. 

3. 	 After correct gear lash is secured, check 
and adjus t as neces s ary to obtain the 
correct tooth contact. (See Gear Adjust­
ment for correct tooth contact.) 

PRINTED IN UNITED STATEs OF AMERICA. 

Fig. 13 - Checking gear lash. 

Adjust Differential Bearing Pre-Load 

Using dial indicators at side of each bear­
ing cap (Fig. 14), adjust to obtain bearing pre­
load as follows: 

1. 	 Loosen adjusting nuts only enough to notice 
end play on indicators. 

2. 	 Tighten adjusting nuts only enough to obtain 
.000" end play reading on indicators. 

Note: While gear is held in ,000" end play 
and before loading bearings. check gear 
for runout. If runout exceeds .008". re­
move differential and check for cause, 

Dial indicators 

Fig. I~ - Adjusting differential bearing pre­
load. 
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3. 	 Tighten BOTH adjusting nuts from .000" 
end play to pre-load differential bearings. 
Adjust pre-load to secure equal pre-load 
reading at indicators. (See specifications 
for pre-load data on the various axles.) 

4. 	 Tighten bearing cap stud nuts to specified 
torque. 

5. 	 Install adjusting nut locks. 

Pinion Bearing Adjustment for Correct 
Pre-Load (Torque Method) 

After the pInIon, the pInIOn bearings and 
spacers have been assembled in the pinion 
bearing cage, place the assembly in a press 
being sure to use a sleeve adapter as shown in 
Fig. 15. Press the bearing down firmly and 
rotate the pinion cage to align the bearings and 
assure normal bearing contact. Set press at 
correct pressure and attach a spring scale to 
pinion cage as indicated in Fig. 15. Read scale 
only while pinion cage is turning. If preload 
reading is incorrect, thE7 bearing load may be 
increased by installing a thinner spacer ot 
decreased by using a thicker spacer. 

The correct press ram pressure and scale 
reading for the various axles may be found in 
the Rear Axle Specifications. 

Fig. 15 

Fig. 15 shows method of checking pinion 
bearing preload using scales to measure 
torque. 

Pinion Bearing Adjustment for Pre-Load Using 
Dial Indicator (This method should only be used 
on the smaller axles). 

An outside or bench assembly should be 
made of bevel pinion, bearings and cage. With 
cups assembled in cage, assemble the pinion 
and inner bearing cone and roller assembly in 
place, using the proper spacer to space the 
pinion bearings. Next assemble the outer pin­
ion bearing cone and rollers, spacer, compan­
ion flange, washer and nut. 

Fig. 16 

Fig. 16 shows method of attaching dial 
indicator when adjusting bearing pre-load. 
This method can be used when press equipment 
is not available. 

NOTE: Do not install pinion bearing oil 
seal until all adjustments have been completed. 
Then check bearing fit to see that bearings 
have no end movement with flange nut drawn 
up tight. To secure this fit, p'roper spacer 
must be found by trial as follows: 

(I) 	 Place assembly in vise in position shown. 
(2) 	 Mount indicator on propeller shaft flange 

with indicator finger resting on upper face 
of cage. (See A, Fig. 16.) 

(3) 	 With the tips of the fingers grasp the bear­
ing retainer and work bearings up against 
the back face of pinion. (See B, Fig. l6.) 

(4) 	 With the bearings held firmly against the 
pinion, move the cage up and down, ob­
serving the indicator reading. It is im­
possible to accurately determine the end 
play unless the bearing is worked loose 
and up against the pmIon. Assemblies 
having as much as .005" end play cannot 
be moved enough to show on the indicator 
until the bearing has been worked up and 
away from the cup. 

CAUTION 

Bearings must be absolutely clean! 
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Preload the pinon bearings by replacing 
the spacer between the pinon bearings with one 
smaller to the extent of the amount of the end 
play plus .002t! for the loading, For example, 
should there be .005" end playas indicated in 
the sketch in the assembly, replace the spacer 
with one .001" smaller. Do not depend upon the 
spacers to be right according to number but 
check each and everyone with an accurate 
micrometer. Before reassembling the bear­
ings to the pinion shaft they should be dipped 
in rear axle lubricant. Propeller shaft flange 
nut must be pulled down securely to assure 
tight bearings. A wrench with 30 11 of leverage 
should be used, 

In order to determine if insufficient or 
excessive preload has been applied, make the 
following te st: 

(1) 	 Place assembly in vise with jaws clamp­
ing together on the flange of the pinion 
bearing cage and with assembly in a hori ­
zontal position. 

(2) 	 Grasp the propeller shaft flange with one 
hand and attempt to turn. 

(3) 	 If the pinion turns freely, assembly is too 
loose. If pinion cannot be turned', assem­
bly is too tight, 

(4) 	 The ideal condition is to secure a firm 
drag when turning the pinion cage by hand. 

After proper bearing fit has been obtained, 
place pinion bearing cage shims approximately 
.020 in thickness over end of cage and place 
cage and p,inion assembly in carrier, it being 
necessary to match flange holes in cage, since 
one hole is out of equal spacing to assure prop­
er position of cage. Next assemble two cage 
bolts only until gear setting is completed. 
Assemble differential and bevel gear assem­
bly and place bearing cap and adjuster in posi­
tion, Tighten bearing cap bolts and back off 
slightly to provide sufficient Iposeness to allow 
turning the adjuster for a temporary backlash 
adjustment of approximately .01 Ot!, After this 
adjustment has been made, tighten each bearing 
adjuster snug then give them a final tightening 
operation, drawing them up to secure the .005" 
to .007" total bearing'pre-load. This is im­
portant in order to make certain that the bear­
ings are seating properly. 

IMPORTANT: Hypoid drive pmlon oil 
seals must be soft and pliable before being in­
stalled if the seals have become dried out and 
hard while in stock, use kerosene and work it 
in thoroughly. When seal has become soft and 
pliable, dip it in hot oil and work this oil in 
thoroughly. 

PR!NTED IN UNITED STATES or A ME J<:IICA 

Fig. 17 - Using the pinion staking tool. 

Pinion Bearing (Straddle bearing) 

The straddle pinion bearing is held in 
place on the pinion by a staking operation. 

The staking operation is accomplished 
through the use of a hydraulic or screw press 
applying 18 to 20 tons pressure on the special 
staking tool as illustrated in Fig, 17, The re­
sult will be uniformly spaced ball indentations 
that securely lock the pinion bearing to the 
shaft. 

Differential Ring Gear Rivet Removal 

If necessary to remove hypoid ring gear or 
herringbone gear rivets, drill the rivet heads 
from the gear side, using a drill slightly larger 
than the rivet itself. Use a punch for the re­
moval of the remaining portion of the rivet. 
(See Fig. 18). 

Knocking off or "busting" rivets is a dan­
gerous practice both from the standpoint of 
personal safety and because such practice may 
cause distortion to the gear carriers or gears 
and will elongate the rivet holes. 

Rivet Pressures 

Proper installation of differential ring 
gear rivets demands that sufficient pressure 
be applied to the rivets to expand them and 
cause them to completely fill the holes in which 
they are installed. Riveting should be done 
with COLD rivets, Hot rivets will shrink when 
cool, leaving s space and inviting shearing upon 
the application of torque. 

A-22727 

Donated by John & Susan Hansen - For Personal Use Only



AXLE-REAR 
Section A L-UNE MOTOR TRUCK SERVICE MANUAL
Page 8 

Difierential case 

A-22831 

Fig. 18 - Drill rivet head and punch-out rivet 
as shown. 

Riveting Jig SE-1575 is available and is 
designed for use with hydraulic or ITlechanical 
press equipITlent. 

The following pressures are recoITlITlended 
for differential ring gear rivet installation: 

PRESSURE 
RIVET SIZE PER RIVET 

(INCH) (TONS) 

5/16 12 to 15 
3/8 17 to 20 
7/16 30 to 35 
1/2 45 to 50 
9/16 60 to 70 
5/8 60 to 70 

Axle Shaft Removal (Timken Axles) 

Axle shafts are attached to the wheel hubs 
by studs and nuts at the flanged ene.. Stud holes 
in each axle shaft flange are taper-reaITled to 
receive split tapered dowels. 

When disasseITlbling the axle, SOITle of the 
bearing cage studs or axle shaft studs ITlay turn 
loose froITl the housing rather than at the nuts. 
When the axle is reasseITlbled, the nuts should 
be reITloved froITl the studs and the studs re­
placed in their tapped holes before installing 
the cage or carrier. 

When reITloving the axle shafts froITl the 
Tirnken axle, reITlove the stud nuts and lock­
washers and proceed as indicated in Figs. 19, 
20, 21. 

A.loon 

Fig. 19 - Using a heavy hammer, strike sharply 
on the center of the flange of the axle shaft. 
This wi II unseat and loosen the tapered dowels 
in each stud hole. 

Fig. 20 - Remove the tapered dowels. 
Note: When reassembling there must be a sl ight 
clearance between the lockwasher and axle shaft 
driving flange. Excessive wear onstuds, dowels, 
or holes in the flange wi 11. indicate a lack of 
clearance at this point. 
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Cap 
Spring 

Valve 
body 

Rear axle 
breather valve 

Location of breather 
valve on heavy duty 
axles 

Fig. 21 - Push the axle shaft flange back into 
position against the wheel hub, and again, 
strike a sharp blow in the center of the axle 
shaft flange. This will cause thi axle shaft to 
spring away from the wheel hub and allow re­
moval of the axle shaft without resorting to 
the use of a pry bar or screwdriver. Do not 
pry between the axle shaft flange and wheel 
hub. To do so is apt to damage the seal as­
sembly or machined surfaces of the wheel hub or 
axle shaft flange. 

When reinstalling the axle shafts the re must 
be a slight clearance between the lockwashers 
and driving , see Fig. 20. Excessive wear 
on studs, dowels or hole s in the axle flange will 
take place when no clearance exists. 

Axle Housing Breather Valve 

When the rear axle becomes warm, after a 
short period of operation, a pressure is built 
inside the axle housing. To prevent this pre's­
sure from forcing lubricant past the rear wheel 
oil seals and damaging the brake linings, a 
breather valve has been provided. The valve 
is so constructed that warm air may pass out 
of the axle to relieve built up pressure, yet 
dirt and moisture are prevented from entering. 
The location of the breather valve is shown in 
Fig. 18, inset shows detail of valve. 

The breather valve should be kept open 
and clean. When the vehicle is operated or un­
improved highways or in ice and snow it is 
possible that dirt will be forced under the valve 
cap, thus rendering the valve ineffective. Re­
move valve occasionally and clean thoroughly 
in a cleaning solution. 

NOTE: Where power divider is mounted 
on rear axle, the breather is mounted on upper 
side of the power divider. 

PRINTEO IN UNITEO STATES OF AMERICA 

Fig. 22 - Keep breather valves clean and free 
of obstruction. Breathers are usually located 
in housing as illustrated. 

IMPORTANT 

Lubrication Of Hypoid Axles 

The lubricant used in hypoid axles is an 
important factor in obtaining long gear life and 
satisfactory drive unit service. Past experi­
ence proves that a large portion of service 
problems can be traced to using incorrect, or 
lubricant of poor quality. 

In the selection of Hypoid Lubricants, it is 
advisable to consider using products of unques­
tionable quality. 

Because of the higher unit pressures and 
sliding tooth characteristics of h'ypoid gearing, 
the lubricant must have properties which en­
able it to withstand these actions. 

It is important that the axle hypoid gearing 
receive initial lubrication after overhaul, or 
when a vehicle has been standing in storage, 
and BEFORE THE AXLE IS SUBJECTED TO 
HEAVY LOADS; Good practice is to check the 
lubricant level in the axle housing then, JACK 
UP BOTH rear wheels and operate the vehicle 
in high transmission gear at approximately 25 
miles per hour for five minutes. This' will 
assure thorough lubrication of the gearing be­
fore the unit is placed into service. (Do not 
allow one wheel to race faster than the opposite 
wheel.) 

Where the axle pinion cage is provided 
with a plug at the pinion cage, insert one pint 
of lubricant to provide initial lubrication for 
the pinion bearing. 
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Specified :Lubricant For Hypoid Axles 

For hypoid axles (not Eaton) use SeL, EP 
gear oil or a multi-purpose gear lubricant suit ­
able for hypoid axles and supplied by a reputa­
blerefinery. SAE-90for cold climate and SAE­
140 for warm climate. For Eaton hypoid axle, 
use a hypoid gear lubricant available as Elco 
Gear Safety 1\281\ or its equivalent. A number of 
hypoid lubricantes are prepared by reputable 
companies which contain Elco additive concen­
trates. (See "Lubricationlf 

, section A). 

NOTE: When reassembling the differential 
gears, thrust washers, cross shaft spur gears 
and bearings, lubricate the wearing surfaces 
with a light coat of the specified axle lubricant. 

Differential Assembly -- L-110 and L-120 

The L-110 and L-120 Series Trucks use 
differential assemblies that are identical in 
construction except that a spacer or thrust 
block is used when the unit is installed in a 
L-110 axle. 

Since the L-110 axle is of semi-floating 
construction, a means of taking up "the end 
thrust of the axles and wheels must be pro­
vided. The block serves this purpose. The 
wheel bearings pick up the end play or thrust 
on the L-120 (full-floating) axles and no thrust 
block is needed. Also the axle shafts in the 
full-floating design are slightly longer than 
those used in the semi-floating design and for 
this reason the thrust block must be removed 
when the differential unit is used in the L-120 
series vehicle. 

Removal of the thrust block is as follows: 

1. 	 Drive cross pin retainer pin from differ­
ential case so as to clear the cross pin 
(Fig. 23). 

2. 	 Using punch, drive the cross pin out of 
differential case far enough to remove the 
thrust blocks (Fig. 24). 

Retainer 

Fig. 2'" 

3. 	 Push cross pin back into position in the 
differential case: Drive retainer pin into 
position and stake case to secure retainer 
pins (Fig. 25). 

Stake the case 
to secure 

retainer pin 

Fig. 25 

A·2J436 

Fig, 23 - Driving retainer pin from differen­
tial case using a hammer and punch. 
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SINGLE-REDUCTION HYPOID AXLE 
(UNIT SHOWN IS MODEL R-1060 OR R-1070) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 

Fig. 26 - Sectional 

Companion flange. 

Propeller shaft mounting nut. 

Propeller shaft mounting nut washer. 

Pinion shaft bearing oil seal. 

Pinion bearing cage to carrier capscrew. 

Pinion bearing cage. 

Pinion bearing, outer. 

Pinion bearing 

Pinion bearing, 

Hypoid pinion gear (straddle mounting). 

Pinion bearing. 

Dif£e rential side gear. 

Axle housing. 

Differential bearing adjuster lock. 


A·22643 

View of Hypoid Rear Axle. 
IS. Differential cross pin. 
16. Hypoid ring gear. 
17. Hypoid ring gear rivet. 
18. Diffe rential pinion. 
19. Axle shaft. 
20. Differential bearing adjuster. 
21. Differential carrier to housing gasket. 
22. Differential carrier to housing capscrew. 
23~ Differential ro.ller bearing. 
24. Differential center block. 
25. Differential cross pin retaining pin. 
26. Differential case. 
27. Differential carrier housing. 
28. Pinion bearing cage shim. 

NOTE: 	 Rear Axle R-l070 is identical with above description except differential center block (24) 
is not used. 

PRINTEO IN UNITEO STATES 0"" ,6.MERICA 
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SINGLE-REDUCTION HYPOID AXLE 
(MODELS R-1165, R-1170, R-1440, R-1470, R-1530, R-1555, R-1630) 

30 
29 
28 
27 
26 
25 
24 
23 
22 
21---.l:::......:! 

--.::----6 
7 
8 
9 

Fig, 27 - Sectional 

1. Axle housing. 
2. Hypoid ring gear. 
3. Differential bearing cap. 
4. Differential bearing cap mounting stud. 
5. Differential bearing. 
6. Differential bearing adjuster. 
7. Oil pasc:age to pinion bearings. 
8. Pinion bearing cage shims. 
9. Pinion bearing cage. 

10. Pinion oil seal retainer. 
11. Pinion oil seal. 
12. Slinger. 
13. Companion flange. 
14. Thrust washer. 
15. Propeller shaft companion flange nut. 
16. Pinion cage mounting capscrew. 
17. Differential carrier mounting capscrew. 
18. Pinion bearing cage cork seal. 
19. Thrust washers. 

View of Hypoid Rear Axle 

20. Pinion bearing, outer. 
21. Pinion bearing spacer. 
22. Pinion bearing, inner. 
23. Hypoid pinion (straddle mounting). 
24. Pinion bearing. 
25. Differential case bolt lockwire. 
26. Differential case bolt. 
27. Differential carrier. 
28. Differential carrier mounting gasket. 
29. Axle shaft. 
30. Diffe rential bearing adjuste r lock. 
31. Differential side gear thrust washe r. 
32. Differential case, plain half. 
33. Differential side gear. 
34. Differential spider pinion. 
35. Differential spider pinion thrust washer. 
36. Differential spider. 
37. Differential case, flanged half. 
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TWO-SPEED AXLES 
SEE SECTION "Hit FOR ELECTRIC SHIFT 

A.2UI4 

Fi g. I - Two-Speed Axle (Eaton) 

1. Hypoid ring gear. 17. Bearing, inner. 33. Axle shaft. 
2. Oil collector drum. 18. Hypoid pinion. 34. Bearing adjuster lock. 
3, Ring gear case. 19. Bearing spacer, 35. Bearing adjuster. 
4. Thrust washer. 20, Bearing. outer. 36. Bearing cap, 
5. Bearing cap stud. 21, Companion flange. 37. Thrust washer. 
6. Bearing cap. 22. Washer. 38. Side gear thrust 
7. Carrier bearing. 23. Nut washer. 
8. Clutch plate. 24, Cage capscrew. 39. Side gear. 
9, Sliding clutch 25. Slinger. 40. Differential pinion. 

lO. Shift fork. 26. Seal. 41. Pinion thrust washer. 
11. Shift fork shaft. 27. Washer. 42. Differential case. 
12. Clutch plate. 28. Pinion cage. 43. Pinion gear spider. 
13. Sliding clutch. 29. Shims. 44. Ring gear case. 
14. Diaphragm seal. 30. Carrier, 45. Idler pinion pin. 
15. Gear case bolt. 31. Carrier capscrew. 46. Idler pinion gear. 
16. Shifter motor stud. 32. Gasket. 47. Axle housing, 

PRINTED IN UNITED STATES OF AMERICA 
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EATON TWO-SPEED REAR AXLE 

The two-speed rear axles are full-floating 
hypoid drive type, having four planetary gears 
which mesh with an internal gear on the hypoid 
ring gear. 

The primary reduction is accomplished 
through the hypoid ring gear and a straddle­
mounted hypoid pinion. The secondary reduc­
tion is accomplished with a sliding clutch 
serving to lock or unlock the planetary gears. 

Serving 

The correct servlcmg of this unit, as is 
true with any mechanical equipment, .is impor­
tant to satisfactory operation and life. Servic­
ing the two-speed unit does not require special 
tools. The ordinary equipment found in most 
shops is sufficient for this work. Use the fol­
lowing step-by-step procedure for disassem­
bling. Direct reversal of the action will be the 
proper reassembly procedure. (See Shop Talk 
No. 1 for step-by-step illustrations on disas­
sembly.) 

Disassembly 

Remove differential carrier assembly 
complete from the truck, following the same 
procedure as you would to take out a single or 
double reduction unit, except in this case, the 
two wires on the shift unit must be discon­
nected. For convenience in handling, the head 
maybe placed in the end of a clean small drum. 
The opening should be large enough to accept 
the bevel drive gear and bearing caps. Then 
proceed as follows: 

1. 	 Remove the two shift housing to carrier 
stud nuts and lockwashers and pull off shift 
unit assembly. (See section IIH" for electric 
shift instructions.) 

2. 	 Remove plug, washer, spring, capscrew, 
lockwasher and oil distributor. 

3. 	 Pull out shift fo rk shaft aite r removing 
shift fork shaft retainer (Fig. 2). The shift 
fork may then be slipped from the sliding 
clutch gear and removed through the back 
of the differential carrier. 

4. 	 Slip out sliding ~lutch gear. 

5. 	 Mark right hand differential bearing ad­
juster with punch. (This is for relocating 
when reassembling.) 

6. 	 Remove bearing cap bolt lockwires on both 
right and left hand sides. Loosen cap bolts 
only. Take off right hand bearing adjuster, 
lock and cotter pin. 

7. 	 Remove left hand differential bearing cap 
adjuster and lock as an assembly to assure 

correct positioning of gear on reassembly. 
(When reassembling hold adjuster and 
bearing cap up away from threads in bore 
of carrier unit; cap bolts are started. 
Drop cap; the threads of the adjuster and 
those in carrier will mesh freely.) 

8, 	 After removing bearing caps, tip up left 
hand end of planetary unit and lift out. 

9. 	 Remove pinion bearing cage capscrews. 

10. 	 Using a suitable puller, remove pinion 
assembly from carrier. May also be re­
moved by using a brass drift and tapping 
lightly from the inside. (Note shims under 
pinion bearing cage.) 

I L 	 Remove pinion shaft nut and slide off com­
panion flange. 

12. 	 Lift off pinion bearing cage, bearing, 
washer and spacer. 

13. 	 Drive off pinion bearing cage by tapping 
lightly between teeth of pinion alternately 
on opposite sides of inner race. CA UTION: 
Exercise care so as not to damage bearing 
during this operation. 

12. 	 Remove pinion bearing cone and washer 
cage assembly. Take out pinion bearing 
cage cork. (Replace this cork with every 
repair.) 

15. 	 Remove lockwires, nuts and bolts from 
planetary unit (support case). 

16. 	 Tap alternately on opposite sides of ring 
gear with head of rawhide hammer until 
gear is free of Hange on support cas e. 
(When reassembling, use two bolts to as­
sure proper alignment of bolt holes.) 

17. 	 Lift off left hand support case and bevel 
drive gear. 

lH. 	 Pry off high speed clutch plate and take 
out idler pinions and pins. 

19. 	 Lift out entire differential asseITlbly and 
remove support case thrust washer. 

20. 	 Take out differential case bolt lockwire 
and remove bolts. (Note short bolts be­
tween spider arms.) 

21. 	 Lift off right hand differential case, Pick 
up long hub side gear, right hand, and slip 
off thrust washer. (Note-chamfered side 
of washer agains t back face of gear.) 

22. 	 Pull out spider and di[feren tial s ide pin­
ions noting thrus t washers behind pinions. 
Slip washers and pinions off spider arms. 
Take out short hub side gear, left hand 
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and remove thrust washer. (Note cham­ Gear Tooth Contact 
fered side of washer against back face of 
gear .) 

23. 	 Remove differential bearing cones by 
striking inner race on alternate sides 
through holes provided in the support case. 

24. 	 In reassembling the pinion, use SE-I065 
pinion setting gauge in adjusting matched 
sets of pinions and ring gears to proper 
cone settings. (Theoretical cone centers 
for various axles are found under Specifi ­
cations, Rear Axle Section.) 

REASSEMBLY -- IMPORTANT 

Assembling Differential Unit 
Lubricate both sides of all thrust washers 

well. Chamfered sides of washers must be 
against back face of side gears. Lubricate 
spider arms, side-pinion bores and side-gear 
hubs. Draw bolts tight with long-handled 
wrench and securely fasten with lockwire. 

Assembling Planetary Unit 
Before placing thrust washer, lubricate 

both sides well. Cover idler-pinion pins with 
lubricant. Chamfered teeth on high-speed 
clutch plate must face pinions. Place notches 
in oil-collector drum between bolt holes in 
bevel gear. Draw bolts tight with long-handled 
wrench and secure wire. 

Pinion Shaft Bearing Adjustment 
Desired bearing tension is obtained by us­

ing a spacer of the correct thickness between 
the bearing inner races. There are 12 spacers, 
each of different thickness, available for this 
purpose. To make the assembly, proceed as 
follows: 
1. 	 Place the pinion and bearings in position 

in the cage using original spacer, provid­
ing the pinion did not have any perceptible 
end movement before disassembly. 

2. 	 Then assemble flange washer and flange. 
Tighten retaining nut securely. There 
should be no perceptible end play and bear­
ing should roll freely. If correction is to 
be made select proper size spacer to ob­
tain de'sired fit. 

Assembling Differential Carrier Unit 
Lubricate all bearings as they are assem­

bled in carrier. After adjusting gear, be sure 
cap bolts are tight. Wire bolts securely, in­
cluding capscrews, in adjuster lock. 

Pinion Bearing Pre-Load 
Follow instructions given in Hypoid Rear 

Axle Section HAll, page 6. 

Differential Carrier Bearing Pre-Load 

The correct procedure for securing the 
specified carrier bearing pre-load, as listed 
in the Rea,r Axle Specification for these axles, 
will be found in Section "All, Hypoid Rear Axles. 

PRINTED IN UNITED STATES or AMERIG" 

To secure best possible tooth contact, use 
SE-I065 pinion setting gauge and follow in­
structions under this heading, Section ''A", page 
2. Check results obtained by making a paint 
impression test of tooth contact. See Gear 
Adjustment for correct tooth contact - Paint 
Impression Method, Section "A", page 3. 

Lubrication 

An oiling system is provided to supply lu­
bricant within a half a turn of the truck wheels 
to the essential places during conditions when 
splash and dip alone would be insufficient. A 
heavy coating of oil is picked up by the oil 
collector drum and transmitted to the oil 
scoop. The oil scoop scrapes the oil from the 
drum and splits it into two courses, One half 
of this lubricant goes to the pinion bearings; 
the other half, to the right hand differential and 
planetary unit to the left differential bearing 
and then returning to the reservoir. 

Whenever a two-speed differential (new or 
rebuilt) has been installed in the axle housing, 
fill the oil reservoir to bottom of filler plug 
opening and replace plug. Then add one addi­
tional pint of lubricant using filler hole provided 
at top of carrier housing just above pinion cage. 

Use a hypoid gear lubricant available as 
ElcoGear Safety 1t28lt or its equivalent: Anum­
ber of hypoid lubricants are prepared by repu­
table companies which contain Elco additive 
concentrates. Viscosity of the hypoidlubricant 
should be SAE-90. When high atmospheric tem­
peratures (above 1000 F.) prevail, SAE-140 may 
be used. See "Lubrication" section A. 

Fig. 2 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 

DOUBLE-REDUCTION AXLE 
(EATON) 

~4i------:: 

Carrier gasket. 
Carrier. 
Herringbone gear. 
Gear rivet. 
Oil distributor disc. 
Case, flanged half. 
Case bolt and nut. 
Thrust washe r. 
Bearing cap. 
Cap stud. 
Lock ring. 
Bearing. 
Side gear. 
Thrust washer. 
Lock ring. 
Oil scoop. 

PRINTED IN UN!TEO STATES or- AM£RICA 

Fig. I ­

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
3l. 
32. 

Double-Reduction Axle (Eaton) 

Spring and plug. 
Axle shaft. 
Counte r shaft bearing. 
Pinion countersh3it. 
Cage capscrew. 
Bearing cage. 
Carrier capscrew. 
Cage shiITls. 
Oil reservoir. 
Hypoid pinion. 
Bearing, inner. 
Bearing spacer. 
Bearing, outer. 
Washer. 
Slinger. 
Companion flange. 

33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
4l. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 

'13 
14 
15 
16 
17 
18 
19, 

, 20 

,A.22813 

Cotter pin. 
Nut. 
Washer. 
Oil seal. 
Bearing cage. 
Cage shims. 
Oil passage. 
Hypoid ring gear. 
Oil distributor disc. 
Oil scoop. 
Oil scoop capscrew. 
Spider pinion. 
Pinion thrust washer. 
Case, plain half. 
Spider. 
Axle housing. 
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EATON DOUBLE-REDUCTION REAR AXLE 

The Eaton double-reduction rear axles, 
shown in Fig. 1, are heavy-duty. double reduc­
tion type. The primary reduction is through a 
hypoid ring and pinion gear while the secondary 
reduction is through a set of herringbone gears. 

Primary Reduction 

The primary reduction gears are the hy­
poid type, consisting of a hypoid pinion mounted 
on the forward end of the carrier housing, and 
meshed with a hypoid ring gear which is 
riveted to an integral flange on the ring geariii 
shaft. This shaft also carries, as an integral 
part, the herringbone drive pinion for the 
secondary reduction. 

Secondary Reduction 

The secondary herringbone reduction gears 
consist of a drive pinion and a mating gear. 
The teeth on the secondary reduction gears are 
right and left-hand spiral cut in line with each 
other, forming a "VI!, the apex of which is at 
the center of the gear face. A center cut 
through the apex breaks the tooth line into two 
separate and opposed spiral gears, each exert ­
ing equal and opposed pressure thus balancing 
thE:; end thrust. 

Installing New Herringbone Drive Gear 

(Differential Case) 


If new gears are being ins taIled, the pilot 
diameter on differential case drive gear flange 
should be checked to see that it runs true. If 
inspections indicate a run out of .004", a new 
differential case should be installed. When 
assembling drive gear on face of flange, make 
sure each rivet is tight. The best results are 
obtained if a press is used to install rivets. 
Follow the instructions outlined under Rivet 
Pressures on page 8, Section "At!. 

Hypoid Pinion Shaft and Adjustment 

Adjustable hypoid pinion bearings are 
assembled to pInIOn shaft and retained by 
universal joint flange and nut on forward end 
of pinion shaft. 

A spacer (available in several thicknesses) 
is used to maintain correct distance between 
front and rear bearings and to secure the pin­
ion bearings pre-load as indicated in Rear Axle 
Specifications. The pinion cage is mounted in 
the conventional manner and the correct. cone 
center adjustrnen.t is secured by means of a 
shim pack under pinion cage flange. See 
SE-l065 Pinion Setting Gauge, Section "A", 
page 2). 

IMPORTANT: Hypoid drive pinion oil 
seals must be soft and pliable before being in­
stalled if the se;;Lls have become dried out and 
hard while in stock, use kerosene and work it 
in thoroughly. When seal has become soft and 
pliable, dip it in hot oil and work this oil in 
thoroughly. 

Pinion Bearing Lubrication 

NOTE: When reassembling differential to 
axle housing, or new and dry differential is 
used from stock, be sure to inject about one 
pint of differential lubricant into the pinion 
bearing housing through the filler plug opening 
at the side of the carrier. This will provide 
immediate lubrication for the pinion bearings 
upon placing the unit in operation. 

Herringbone Gear Shaft (Cross Shaft) 

The herringbone drive pinion gear shaft is 
mounted at right angles to the hypoid pinion 
shaft in the carrier housing. This shaft is a 
one-piece steel£orging consisting of an integral 
herringbone gear in the center and an integral 
flange on one end to which is bolted a hypoid 
ring gear. 

To remove this shaft, it is necessary to 
remove the differential and herringbone ring 
gear assembly. Then withdraw the hypoid pin­
ion and cage assembly far enough to clear the 
hypoid ring gear, when being removed. (Re­
moval of universal joint flange is unnecessary.) 
Remove both bearing covers and using a soft 
hammer, tap ring gear end of shaft until the 
bearing cup at opposite end of shaft is removed 
from carrier housing. This will permit suffi ­
cient opening to partly pass shaft through until 
bearing is clear of carrier housing at ring gear 
end of shaft. Tilt ring gear end of shaft to rear 
and withdraw from carrier. 

The cros s shaft bearing covers control the 
hypoid pinion and ring gear backlash and tooth 
contact as well as the bearing pre-load. This 
is accomplished by means of a shim pack under 
each bearing cover. 

Herringbone Gear Adjustment 

Herringbone gears are not adjustable for 
backlash. This clearance is taken into account 
in the construction and remains constant as long 
as the gears remain undamaged or the differ­
ential carrier bearings are not worn excessive­
ly. 

The self-aligning differential carrier bear­
ings eliminate the need for adjustment to align 
the herringbone pinion and herringbone ring 
gear. The heavy duty roller bearings permit 
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the differential carrier to move sidewise within 
the bearing race sufficiently to keep both gears 
in perfect alignment at all times. 

Differential 

Differential is convential four-pinion type 
with thrust washers back of side gears and pin­
ions. Cases are supported on heavy duty roller 
bearings. 

Differential Lubricators 

The double reduction axles have special 
provision incorporated to supply oil to the her­
ringbone pinion shaft bearings as well as the 
hypoid pinion shaft bearings. This is accom­
plished by scooping lubricant from oil collector 
discs mounted on the herringbone gear and the 
hypoid ring gear. The lubricant is picked up 
from these discs by oil scoops and circulated 
through special passages to the differential car­
rier bearings and the herringbone pinion shaft 
bearings. Fig. 2 illustrate s the flow of oil and 
the principal of this means of bearing lubrica­
tion. 

5 

Fig. 2 

Lubrication of Hypoid Axles 

The lubricant used in hypoid axles is an 
important factor in obtaining long gear life and 
satisfactory drive unit service. Past experi­
ence proves that a large portion of service 
problems can be traced to using incorrect, or 
lubricant of poor quality. 

In the selection of Hypoid Lubricants, it is 
advisable to consider using products of "unques­
tionable quality. 

Because of the higher unit pressures and 
sliding tooth characteristics of hypoid gearing, 
the lubricant must have properties which en­
able it to withstand these actions. 

It is important that the axle hypoid gearing 
receive initial lubrication after overhaul, or 
when a vehicle has been standing in storage, 
and BEFORE THE AXLE IS SUBJECTED TO 
HEAVY LOADS. Good practice is to check the 
lubricant level in the a.xle housing then, jack 
UP BOTH rear wheels and operate the vehicle 
in high transmission gear at approximately 25 
miles per hour for five minutes. This will as­
sure thorough lubrication of the gearing before 
the unit is placed into service. (Do not allow 
one wheel to race faster than the opposite 
wheel.) 

Where the axle plmon cage is provided 
with a plug at the pinion cage, insert one pint 
of lubricant to provide initial lubrication for 
the pinion bearings. 

NOTE: When reassembling the differential 
gears, thrust washers, cross shaft spur gears 
and bearings, lubricate the wearing surfaces 
with a light coat of the specified axle lubricant. 
This will help provide initial lubrication. 

Use a hypoid gear lubricant available as 
ElcoGear Safety filS!! or its equivalent. A num­
ber of hypoid lubricants are prepared by repu­
table companies which contain Elco additive 
concentrates. Viscosity of the hypoid lubricant 
should be SAE - 90. When high "atmospheric tem­
peratures {above 100 F.) prevail, SAE-I40 may 
be used. 
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SINGLE-REDUCTION AXLE 

(TIMKEN 100 SERIES AXLES) 


Fig. I - Single-Reduction Timken 100 Series Axle 

1. Pinion shaft nut. 19. Adjusting nut lock. 
2. Pinion shaft nut washer. 20. Differential bearing cap. 
3. Companion flange or yoke. 21. Side gear thrust washer. 
4. Oil seal. 22. Side gear. 
5. Thrust washer. 23. Pinion thrust washer. 
6. Pinion bearing, outer. 24. Pinion bushing. 
7. Pinion bearing spacers. 25. Differential spider. 
8. Cover gasket. 26. Pinion gear. 
9. Bearing cover. 27. Bevel drive gear. 

10. Pinion bearing cage shims. 28. Rivet. 
11. Pinion bearing, inner. 29. Differential pan bolt, long. 
12. Pinion. 30. Differential case. 
13. Lubricant filler plug. 31. Differential case bolt, short. 
14. Pinion radial bearing. 32. Thrust block adjusting screw. 
15. Breather. 33. Lock nut. 
16. Differential side bearing. 34. Thrust block. 
17. Adjusting nut (differential). 35. Differential carrier. 
18. Axle shaft. 36. Pinion bearing cage. 

37. Slinger. 
PAINTEO IN UNITEO STATES OF AMEFfle,," 
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TIMKEN SINGLE-REDUCTION AXLES 

Description 

The Timken Single-Reduction Rear Axle 
(R-IOO) is a full-floating, hypoid-type final 
drive, assembled in a one-piece axle housing. 

The differential used in the R-lOO Timken 
Single-Reduction Axle is of four-pinion-type 
with thrust washers used between the pinions 
and case. The pinions contain bushings which 
can be renewed when necessary. Thrust wash­
ers are also used between the side gears and 
case. The two halves of the differential case 
are machined as a complete assembly and must 
be replaced as such. 

Removal of Differential Carrier - Hypoid 

To remove the differential carrier assem­
bly, remove plug from bottom of axle housing 
and drain out the lubricant. Disconnect the 
propeller shaft atfront end of pinion shaft. {Be 
sure to replace the universal joint trunnions on 
their respective journals and hold them in 
place with a short loop of wire until ready to 
reassemble.} Remove axle shafts and differ­
ential carrier to housing capscrews {or stud 
nuts on heavy-duty axles}, and take out carrier. 

When removing the differential from the 
axle housing, it will be necessary to utilize the 
two puller screws to loosen the differential 
carrier as shown in Fig. 2. 

The differential thrust block screw shown 
in Figs. 3 &: 4 must be removed before the dif­
ferential can be removed from the carrier. 

Differential 

The differential assembly of this axle con­
sists of four nine-tooth pinions mounted on a 
spider and two 16 tooth side gears all assem­
bled into the differential case -- One half being 
flanged to mount the hypoid ring gea r. 

Hardened steel thrust washers are installed 
between the side and the case and between 
the pinions and case. The differential case 
is held together by twelve bolts. eight of which 
are longe r than the remaining four. 

Differential Disassembly 

Mark each half of the differential case 
before teardown so tnat they can be reassem­
bled in the original position. Wash and inspect 
all parts and replace any which are at all 
questionable. Oil all parts with gear oil before 
reassembly. Use new lockwashers when re­
assembling. 

Fig. 2 - Loosen lock nuts on two puller screws 
provided, and turn pul Jer screws down into car­
rier. It may be· necessary to break carrier 
loose from housing by striking the carrier with 
a heavy soft hammer (lead or leather). 

Fig. 3 - Place differential carrier in suitable 
holding fixture or overhaul stand, and loosen 
the lock nut on the drive gear thrust block ad­
justing screw. Remove thrust block adjusting 
screw from carrier. This wil I permit the thrust 
block to fall into the carrier. 

,Rotate gear to 
Ibring hole.in block. 
'iIi line with adjusting 

Fig. ~ - When replacing thrust block, place 
block on gear and rotate gear to bring block 
in line with adjusting screw. 
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Fig. 5 - If it is necessary to remove the ring 
gear from the differential case half, carefully 
center punch each rivet in the center of the 
rivet-formed head as shown. Dril~ through the 
center of each rivet-formed head, using a dril I 
sl ightly larger than the body of the rivet. 
Punch or press rivet out of gear and case half. 

If inspection reveals that the ring gear 
should be replaced, exercise care when remov­
ing the ring gear rivets. Fig. 5 shows the 
correct way to remove the ring gear rivets to 
avoid damage to the differential case. 

The four differential spider pmlOn gears 
run on bronze bushings and where they are 
found to be worn excessively, the bushings can 
be replaced. Cut the old bushings out of the 
pinions and using the special tool shown in Fig. 
6, install and burnish the new bushings in the 
pinions. 

Bronze bushings are burnished by means 
of a stud ball which, when being pressed through 
the pinion bushings, compresses the bushing 
metal, giving a denser surface and tighter fit 
in the pinion. The burnishing operation also 
locks the bushings in place in the pinion, since 
some of the bushing metal is compressed into 
the locking groove located on the inside bore of 
the pinion. The correct size ball should be ap .. 
proximately .005 11 larger than the spider trun­
nion. Do not attempt to ream the spider pinion 
bushings. 

Pinion 

The pmlOn cage can easily be withdrawn, 
from the differential carrier with the use of 
puller screws provided. 

PRINTED IN UN1T£O STATES OF' AMERICA 
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Press 

Preas burnishiDg ball 
..thro~b bushiDg 

Fig. 6 - Use bar to press burnishing ball 
through bushing. The correct size bal I should 
be approximately .005" larger than the differ­
ential spider trunnion. 

Remove the pinion shaft from the pinion 
cage on a press. Remove the inner pmlOn 
bearing with a suitable puller. The inner radial 
bearing retainer is removed after removal of 
the retainer screw. 

Pinion Bearing Pre-Load 

When the pinion shaft, bearings, bearing 
spacers and pinion cage have been reassembled, 

Fig. 7 - Checking pinion bearing pre-load using 
torque method. 
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be sure to check the bearing pre-load. Attach 
a scale to the end of a soft wire wrapped around 
the pinion cage as in Fig. 7. Read the scale 
only when pinion cage is :moving (rotating 
torque). If first adjust:ment does not result 
in correct pre-load, select a thicker co:mbina­
tion of spacers to decrease, or use thinner 
co:mbinations of spacers to increase the bearing 
pre-load. The rear axle specifications list the 
correct bearing pre-load for these axles. 

Gear Adjustment for Correct Tooth Contact 

Checking tooth contact is acco:mplished by 
:means of oiled red lead applied lightly to the 
bevel gear teeth. When the pinion is rotated, 
the red lead is squeezed away by the contact of 
the teeth, leaving bare areas the exact size, 
shape and location of the contacts. 

Gear Adjustment for Lash 

Generally, if original gears are being re­
installed, red leading of teeth will not indicate 
the sa:me contact as new gears and can be :mis­
leading. Gears that have been in service for 
long periods for:m running contacts due to wear 
of teeth; therefore, the original shi:mpack should 
be maintained to check gear lash. Gear lash, 
when using original gears, can be reduced only 
to a point of s:mooth rotation of gears. 

If the gear lash in in excess of :maxi:mu:m 
tolerance as stated under gear adjust:ment, the 
lash :may be reduced only in the a:mount that 
will avoid overlap of the worn tooth section. 
Rotate the gears and check for s:mooth or rough 
operation. If a slight overlap, takes place at 
the worn tooth section, rotation will be rough. 

When installing new gears, check gear lash 
with dial indicator (Fig. 8) and adjust to obtain 
.00611 to .01211 lash as follows: 

1. 	 To :move pinion toward gear, re:move shi:ms 
fro:m pack under pinion cage. 

2. 	 To :move pinion away fro:m gear, add shi:ms 
under pinion cage. 

3. 	 To:move gear,tightenor loosendiHerential 
bearing adjusting nuts as required. 

After correct gear lash is secured, check 
and adjust as necessary to obtain the correct 
tooth contact. (See gear Adjust:mentfor correct 
tooth contact.) 

Adjust Differential Bearing Pre-Load 

Using dial indicator at back face of ring 
gear (Fig. 9), adjust to obtain bearing pre-load 
as follows: 

1. 	 Loosen adjusting nut on side opposite gear 
teeth only enough to notice end play on in­
dicator. 

2. 	 Tighten sa:me adjusting nut only enough to 
obtain .00011 end p'lay reading on indicator. 

NOTE: While gear is held in .000" end play 
and before loading bearings, check gear for 
runout. If runout exceeds .008 11, re:move 
differential and check for cause. 

Fig. 9 - Adjusting differential bearing pre­
Fig. 8 - Checking gear lash. load. 
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3. 	 Tighten BOTH adjusting nuts one notch each 
from .000" and play to pre-loaddifferential 
bearings. 

4. 	 Tighten bearing cap stud nuts to specified 
torque (L-lOOand R-100 Axle). (RearAxle 
Specifications). 

5. 	 Install adjusting nut locks, capscrews and 
lock wires. 

Thrust Block Installation 

Turn carrier assembly to bring back face 
of ring gear facing upward and install the thrust 
block as follows: 

1. 	 Place thrust block on rear face of gear 
and rotate gear until hole in thrust block 
is aligned with the adjusting screw hole. 
NOTE: A light coating of grease placed 
On the thrust block face will serve to hold 
the block in position on the rear face of 
the gear. 

Fig. 10 - Adjusting clearance of thrust block. 
Turn adjusting screw out of carrier I/q turn to 
obtain .010 to .015 inch clearance. 

2. 	 Install adjusting screw and lock nut. Tight­
en adjusting screw to force thrust block 
against gear, then back off one quarter (1/4) 
turn and lock securely with lock nut (Fig. 
10). Clearance between back face of gear 
and thrust block is .010 to .015". CAU­
TION: Be sure that the adjusting screw 
end is seated properly in the thrust block 
hole. 

Lubrication 

1. 	 Remove inspection and oil filler plug (Fig. 
l) and fill to level of plug hole with spec­
ified lubricant. Capacity for the R-lOO 
axle is 30 pints (30lbs.). Capacity of the 
L-lOO axle is 23 pints (23 lbs.). 

2. 	 Jack up BOTH rear wheels and operate 
vehicle in high transmission gear at ap­
proximately 25 miles per hour for five 
minutes to assure proper lubrication of all 
parts before the Unit is put into service. 

Both wheels should rotate at approximately 
the same speed while the vehicle is jacked up. 
Do not allow one wheel to race faster than the 
opposite wheel. To do so might cause serious 
damage to the differential spider and gears. 

Use SCL, EP gear oil or a multi-purpose 
gear lubricant suitable for hypoid axles and 
supplied by a reputable refinery. SAE-90 for 
cold climate and SAE-140 for warm climate. 
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DOUBLE-REDUCTION TWO- SPEED AXLE 
(TIMKEN 300 SERIES AXLES) 

FAST SPEED 
HELICAL GEAR 

FAST SPEED 

FREE ROLLiNG\VHEN COLLAR 


ENGAGES SLOW SPEED PINION 


SPACER-SELECTION OF 

PROPER SPACER GIVES 


DESIRED PINION BEARING 

PRE.LOAD 


SHIFT COLLAR SLIDES ON 
,SPLINED PORTION OF SHAFT 
ENGAGING DESIRED PINION 

SLOW SPEED 
HELICAL GEAR 

SLOW 
SPEED PINION 

CROSS. SHAFT 
ASSEMBLY 

A·I.579C/ 

Fig. I - Two-speed Double-Reduction Drive Unit 

Description 

The Timken Two-Speed Double-Reduction 
Final Drive Differential (Fig. 7) provides two 
gear ratios--actually two full size final drives 
in one unit; a "fast" ratio for maximum speed 
and a "slow" ratio for maximum pulling power. 
This feature enables the truck driver to use 
the proper axle gear combination required for 
speed, load and road conditions. 

Operation 

The first reduction in the Timken Two­
Speed Double Reduction Drive Axle is through 
a heavy duty hypoid bevel pinion and gear. The 
hypoid bevel pinion and gear set operates in 
conjunction with either of two sets of wide-face 
helical spur gears and pinions of different ratios. 
This second reduction is selective between a 
fast or slow ratio. 

The bevel pinion is mounted on two tapered 
roller bearings in a pinion cage. The bevel 
gear is locked on the cross shaft by a key. The 
cross shaft is mounted on tapered roller bear­
ings and carrier two free-rolling helical spur 
pinions. Both spur pinions engage helical spur 
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gears attached to the tapered roller bearing 
mounted diffe rential. 

On the inner side of each of the spur pinions 
are integral splines. On the cross shaft are two 
rows of splined teeth. A shift fork, actuated by 
an electric power shift unit, ITIoves the shift 
collar on the splined portion of the cross shaft 
to engage the splines on the fast or slow speed 
spur pinion. See Fig. 4. 

When the fast axle speed is selected and 
torque released, the shift collar is moved to­
ward the fast speed spur pinion, and atthe same 
time disengages the splines on the slow speed 
spur pinion. The fast speed spur pinion then 
revolves as part of the cross shaft to drive the 
fast speed spur gear. During this operation 
the slow speed spur pinion is disengaged so as 
to rotate freely on the cross shaft. Power is 
transmitted through the hypoid pinion and gear, 
cross shaft, clutch collar, fast speed spur pin­
ion and gear, differential and axle shafts. 

When the slow speed is selected and torque 
released the shift collar moves in the opposite 
direction disengaging the fast speed spur pin­
ion and locking the slow speed spur pinion as 
part of the cross shaft. Power is then trans­
mitted through the slow speed spur pinion and 
gear, differential and axle shafts. 
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The design of the shift collar prevents dis­
engagement until the opposite gear ratio is 
selected and torque released. 

Adjustments and Clearances 

Various clearance adjustments are pro­
vided for both in the axle gearing and shifting 
mechanism. These adjustments once made, 
seldom need attention. Where a disassembly 
job is to be performed, the detailed information 
found in Shop Talk No. 34 will be most helpful. 

Hypoid Pinion and Cage 

The pinion and bearings are installed in the 
pinion cage witha pre-load secured by following 
the instructions under PinionBearing Pre-Load, 
Sec. A. The pre-load in controlled by proper 
selection of spacers, or combination of spacers, 
located between the outer pinion bearing and 
bearing seat on the pinion shaft (Fig. 1). These 
spacers are ground to close tolerances and are 
available in graduated thicknesses. Thicker 
spacers decrease bearing pre-load and thinner 
spacer bearing pre-load. For correct 
procedure see pinion bearing adjustment for 
correct pre-load, Sec. A. 

When installing the pinion cage assembly 
in the differential carrier, be sure that the oil 
passage holes in the carrier housing, gasket, 
shim pack and pinion bearing cage are aligned. 
When the original gears are being reinstalled 
use the original shim pack plus a new gasket 
under the pinion cage. 

Hypoid Ring Gear and Cross Shaft 

The hypoid ring gear is assembled on the 
cross shaft by pressing the gear firmly against 
the cross shaft shoulder (Fig, 2), To facilitate 

.~~~I!Jjjfii~:' 
.010 	MINf,,' 

. C[EARANC~\ 
'.7WHEN~"" 

HypoilYGEAR 
IS PRESSEDf­
. A-GAINSf' 
-fiK'SEAT:; 

Fig. 2 - Pressing hypoid gear on cross shaft. 

installation the gear may be heated to 200 to 
2500 F. Be sure the key is in line with the key 
slot in the gear before pressing the gear into 
place. 

The fast speed pinion located between the 
hypoid ring gear and splined teeth on the cross 
shaft should have an end play of at least .010 11 

• 

Normal end play will be from .015" minimum 
to ,030 11 maximum. The slow speed pinion end 
play must also check to a minimum of .010". 
The shift collar is installed over the springs 
and poppets with the longer splines on the in­
side diameter of the collar toward the hypoid 
ring gear. 

The cross shaftbearing pre-load is meas­
ured by wrapping wire around the slow speed 
pinion and pulling with a scale to a reading of 
approximately 8 pounds rotating torque (not 
starting torque), (Fig. 3). 

To obtain correct pre-load add or remove 
shims at shim pack under bearing cage on 
cross shaft end opposite ring gear. Use origi­
nal shim packs plus a new gasket when rein­
stalling original gears. 

Fig. 3 - Checking cross shaft pre-load • 

Gear Tooth Impression and Lash 

When the hypoid gear sethas been renewed, 
adjust gear back lash with dial indicator, and 
adjust to obtain .006" to .01211 lash. Movement 
of the gears is controlled as follows: 

1. 	 To move pinion toward ring gear, remove 
shims from pack unde r pinion cage. 

2. 	 To move pinion away from ring gear, add 
shims to pack under pinion cage. 

3. 	 To move ring gear away from pinion, re­
move shims from pack under cross shaft 
bearing cage (side opposite ring gear) and 
add shims of equal thickness to pack under 

Donated by John & Susan Hansen - For Personal Use Only



AXLE-REAR 
Section EL-UNE MOTOR TRUCK SERVICE MANUAL 

Page 3 

cross shaft bearing cage (ring gear side). 
Shims should be transposed in this manner 
to maintain the established pre-load. 

4. 	 To move ring gear toward pinion, remove 
shims from pack under cross shaft bearing 
cage (ring gear side) and add shims of equal 
thickness to pack under cross shaft bear­
ing cage (side opposite ring gear). Shims 
should be transposed in this manner to 
maintain the established bearing pre-load. 

When correct gear lash is obtained, check 
and adjust as necessary to obtain correct tooth 
contact using oiled red lead applied lightly to 
the ring gear teeth. Gear tooth impression 
illustrations are shown in Section "A," pages 
3 and 4. 

Shift Collar Adjustment 

The shifting collar serves as the lock be­
tween the cross shaft and either the high or the 
low speed spur pinions. When engaged with 
either speed spur pinion the collar must be 
flush against the spur pinion face (Fig. 4). The 
collar is held flush against the pinions by three 
spring loaded poppets located in the cross shaft, 
and unless there is misadjustment in the loca­
tion or travel of the shifting fork the collar will 
seat itself against whichever gear is selected. 

Fig. ~ -Checking clearance between shift collar 
and spur pinion. Clearance shoul~ not be less 
than .010". 

To check the travel of the collar when the 
differential is mounted on the axle housing it is 
necessary to remove the pinion cage assembly. 
Illustrations show details of the checking pro­
cedure with the carrier removed from the axle 
housing and the differential gear assembly re­
moved. 

Check clearance of shift fork collar (flat) 
faces in shift collar with feeler gauge (Fig. 4). 
The clearance should not be less than .010" 
minimum on each side of the fork' in both the 
fast and slow speed positions. When checking 
this clearance the shift collar must be flush 
with the end face of the spur pinion in both fast 
and slow positions. 

Shims located at the shifting chamber 
bracket regulate the travel range of the shift 
rail and fork. Add or remove shims to allow 
the shift collar to seat flush against the spur 
pinions in both high and lowpositions (Fig. 5 & 6). 
The electric shift chamber and bracket assem­
bly must be removed from the carrier in order 
to remove shims. 

Spring - completes shift 

when engine torque 


is released 


I 


A-22924 

Fig. 5 - Details of front mounted electric 
shifting mechanism. Note location of shims for 
travel adjustment. 

Electric shift motor 

Spring-completes shift 

when engine torque 


is released 


Fig. 6 - Showing details of side mounted elect­
ric shift mechanism. Shims are provided to ad­
just travel of shift fork. Overhaul procedure 
for the electric shifting unit is given in the 
Electric Shift Section "HR, 
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Fig. 7 - Adjusting stop screws to limit travel 
of shifting fork. Fig. ~ shows point of contact 
of the screws with the shifting collar. 

Adjusting screws located on top of the car­
rier housing (Fig. 7) provide means of limiting 
the travel of the shifting fork and rail. Turn in 
or out on each adjusting screw to stop the travel 
of the shifting fork so that the fork does not 
bear against the sides of the shifting collar 
after the collar is seated flush with the spur 
pinionface in both high and low positions. There 
must be a minimum of .01 on clearance between 
the fork and shift collar. This clearance is to 
assure that the collar is free of shifting fork 
interference and allows the poppets to hold the 
collar against either qf the spur pinions. Also 
the .01 on minimum clearance is running clear­
ance between the forks and collar sides to pre­
vent unnecessary wear to the two parts. 

Differential Adjustment 

The differential assembly is installed in 
the carrier with the helical gears located to 
provide approximately 1/1611 clearance between 
the helical gear sides and shift collar faces in 
both the fast and slow speed positions. Move 
the differential assembly from side to side to 
obtain this adjustment by turning on the adjust­
ing nuts. 

Using dial indicator at the side face of one 
of the helical gears adjust to no end play (.OOO" 
end play), in the differential bearings. Rotate 
assembly several times to assure normal bear­
ing contact. Tighten adjusting nuts one notch 
each from .000" end play to secure the correct 
differential bearing pre-load. 

With the dial indicator contacting the side 
face of the helical gear check for runout. If 
runout exceeds .008" remove differential and, 
check for ·cause. 

Lubrication 

1. 	 Before starting new truck and after over­
haul, remove pipe plug at pinion cage and 
insert one pint of specified lubricant. 

2. 	 Fill axle housing to correct level with spec­
ified lubricant. Capacity is 18-1/2 quarts 
(37 1bs.). 

3. 	 Jack up BOTH rear wheels and operate 
vehicle in high transmission gear at ap­
proximately 25 miles per hour for five 
minutes to assure proper lubrication of all 
parts before the unit is put into service. 

Both wheels should rotate at approximately 
the same speed while the vehicle is jacked up. 
Do not allow one wheel to race faster than the 
opposite wheel. To do so might cause serious 
damage to the differential spider and gears. 

Use SCL, EP gear oil or a multi-purpose 
gear lubricant suitable for hypoid axles and 
supplied by a reputable refinery. SAE-90 for 
cold climate and SAE-l40 for warm climate. 

When reassembling the differential gears, 
thrust washers, cross shaft spur gears and 
bearings lubricate the wearing surfaces with a 
light coat of specified axle lubricant. This will 
help provide initial lu?rication. 

Fig. 8 - Insert one pint of lubricant in pinion 
cage before starting new truck or after over­
hau I. 

Electric Shift 

The electric shift mechanism used on all 
Tirnken double-reduction two speed axles is 
identical with the electric shift used on Eaton 
two speed axles. For detailed information see 
Electric Shift Section "H". 
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DOUBLE-REDUCTION AXLE 
(TlMKEN 200 SERIES AXLES) 

(See Shop Talk No. 25 for complete illustrated disassembly) 

Hypoid gear 

Hypoid pinion 

Differential case 


Helical gear 

A-I0067 

Fig, I - Double-Reduction Drive Unit (Timken). 

The Timken S-200-P and U-200-P series 
double-reduction rear axles (Fig. 1) introduce 
improvemen ts in des ign and cons truction over 
conventional rear axles for on-highway and off­
highway service in heavy-duty motor trucks. 

These axles provide increased torque ca­
pacity and eliminate the former need, because 
of specific chassis requirements, for both top­
mounted and front-mounted double-reduction 
final drive units. The differential carrier on 
the S-200-P and U-200-P axles is mounted at 
an elevation which is a satisfactory compro­
mise between the two extremes. 

The S-200-P and U-200-P rear axles em­
ploy the same differential and carrier assem­
blies. They differ only in that the rear axle 
housing of the S-200-P is of lighter construc­
tion for the S-200-P axle is not intended for 
off-highway service. 

Drive Unit 

The drive unit, or differential carrier as­
sembly, is mounted on the sloping front face of 
the axle housing and is readily removable for 
periodic inspec tion. The differential bearing 

legs are dowelled in the axle housing to elim­
inate deflection under torque load. 

Pinion Shaft Location 

The pinion shaft is located at an elevation 
midway between that used on the front-mounted 
type axles, where the pinion shaft is on the 
axle center line, and that used on the top­
mounted type axles, where the pinion shaft is 
considerably above the axle center line (Fig. 1). 

Final Drive 

The final gear-drive consists of a large 
diameter hypoid bevel gear and bevel pinion 
for the first reduction, and a wide-faced helical 
gear and helical pinion for the second reduction. 

A range of gear ratios is available to 
meet all operating requirements. (See Specifi ­
cations.) 

Axle Housing 

The axle housings in both axles are simi­
lar in design, although the U-200-P axle hous­
ing has larger sections to produce its greater 
load carrying capacity. 
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Differential 

The differential assembly of this axle con­
sists of four 9-tooth pinions mounted on a spi­
der and two 16-tooth side gears all assembled 
into the differential case, both halves of which 
are identical. 

Hardened-steel thrust washers are in­
stalled between the" side gears and the case and 
between the pinions and the case. The large 
helical gear is mounted between the differential 
case halves and the assembly is held together 
by twelve rivets. The differential assembly is 
mounted in tapered roller bearings. 

on Seals 4.19.63.4 

Fig. 3 - Illustrates wiper ring and gasket.
The rear wheel outer oil seal is illus­

trated in Fig. 2. This is the latest type oil 
seal assembly and when installing this seal, be 
sure to cement the new cork gasket to the inner 
flange of the new wiper ring. 

Fig. 1.1: 

Axle 
shaft 

Cork gasket cemented to 
seal wiper A.I60f4 

Fig. 2 - Illustrates 
installed. 

sectional view of seal 

The seal wiper and cork gasket are 
pressed over the end of the axle tube. Be care­
ful not to bend or damage the seal wiper when 
installing. (Fig. 3). 

The seal retainer assembly is placed over 
the axle flange studs, as shown in Fig. 4, using 
a gasket on both sides of the seal retainer as­
sembly. 

The rear wheel inner seal construction is 
illustrated in Fig. 5. Before installing the 
inner seal, check the location of the bearing 
and oil seal spacer to be certain that the seal 
lip on the oil seal assembly faces toward the 
oil seal wiper ring in the wheel hub, as shown. 

Special adapters should be used in seal 
installation as described in Service Bulletin 
B-97-1946 and Addendum No. 1. Fig. 5 - Rear wheel inner seal. 
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To remove the cross shaft, it is necessary 
to fir st remove the differential and helical ring 

Lubrication 

1. 	 Before starting new truck and after over­
haul, remove pipe plug at pinion cage and 
insert one pint of specified lubricant. 

2. 	 Fill axle housing to correct level with 
specified lubricant. The various axle ca­
pacities are found in Lubrication Section. 

3. 	 Jack up BOTH rear wheel and operate ve­
hicle in high transmission gear at approxi­
mately 25 miles per hour for five minutes 
to assure proper lubrication of all parts 
before the unit is put into service. 

Both wheels shOUld rotate at approximately 
the same speed while the vehicle is jacked 
up. Do not allow one wheel to race faster 
than the opposite wheel. To do so might 
cause serious damage to the differential 
spider and gears. 

Use SeL, EP gear oil or a multi-purpose 
gear lubricant suitable for hypoid axles and 
supplied by a reputable refinery. SAE-90 for 
cold climate and SAE-l40 for warm climate. 

Hypoid Pinion and Cage 

The pinion and bearings are installed in 
the pinion cage with a pre-load as indicated in 
Rear Axle Specifications for these axles. The 
pre-load is controlled by proper selection of 
spacers, or combination of spacers, located 
between the outer pinion bearing and bearing 
seat on the pinion shaft. These spacers are 
ground to close tolerances and are available in 
graduated thicknesses. Thicker spacers de­
crease bearing pre-load and thinner spacers 
increase bearing pre-load. For correct pro­
cedure, see Pinion Bearing Adjustment for 
correct pre-load, Section "A", page 6. 

When installing the pinion cage assembly 
in the differential carrier, be sure that the oil 
passage holes in the carrier housing, gasket 
shim pack and pinion bearing cage are aligned. 
When the original gears are being reinstalled 
use the original shim pack plus a new gasket 
under the pinion cage. 

Helical Gear Shaft (Cross Shaft) 

The helical gear or cross shaft is mounted 
at right angle s to the hypoid pinion shaft in the 
carrier housing. This shaft is a one -piece 
steel forging consisting of an integral helical 
drive pinion gear in the center. The hypoid 
ring gear is aligned with key in shaft before 
pressing gear onto shaft. 

PRINTEO IN UNITED STATES OF AMERICA 

gear assembly:. second, withdraw the hypoid 
ring gear when being removed. (Do not remove 
universal joint flange.) Then remove both 
bearing cages, move shaft enough to allow 
bearing at ring gear end of shaft to clear the 
carrier housing and tilt shaft to rear for re­
moval from carrier. 

The correct bearing pre-load is obtained 
by adding or removing shims at shim pack 
under the cross shaft bearing cage at end op­
posite hypoid ring gear. Use orignial shim 
pack plus a new gasket when reinstalling ori ­
ginal gears. To measure correct bearing pre­
load, follow method outlined for Timken Double­
Reduction Two-Speed Axles, Section E, Fig. 3. 
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TANDEM AXLES 


See Legend on 
following page 8-4745 

Fig. I - Details of axle mounted power divider mounted on forward rear axle. 

AXLES--RF-1475, RF-1575, RF-1685. 

FOUR-WHEEL, AXLE-MOUNTED POWER 


DIVIDER 


The above axles have a power divider built 
as an integral part of the differential assembly. 
This results in a more simplified tandem axle 
design, with less moving parts. The compact­
ness of the combined power divider and differ­
ential makes possible the use of fewer propeller 
shafts and eliminates the need for a propeller 
shaft hanger at the rear of the vehicle. The 

power from the engine is delivered through the 
transmission (and auxiliary transmission 
where the truck is so equipped) to the power 
divider which, as the name implies, divides the 
power between the two axles. A differential 
unit is included in the power divider to com­
pensate for the difference in speeds between 
the two axles. This difference in axle speeds 
is brought about by wheels Slipping on either 
of the axles or slightly different tire diameter 
due to tire wear. (Both rear axles on six­
wheel (6x4) trucks have the same axle differ­
ential ratio.) 
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Legend For Fig. 1 

1. Mainshait. 

*2. Companion flange retaining nut. 


3. Companion flange. 
*4. 	 Thrust washer. 


5.: Slinger. 

6. Felt. 
7. Oil 	seal. 
B. Bearing cover retaining nut. 
9. Bearing cover. 

10. Bearing cover gasket. 
11. Mainshait bearing, front. 
12. Differential lock. 
13. Transfer case cover. 
14. Thrust washer. 
15. Forward axle bevel pinion shaft. 
16. Pinion bearing cage cover. 
17. Outer pinion bearing nut. 

lB. Pinion bearing cage capscrew. 

19. Pinion bearing cage cover seal. 
20. Pinion bearing cage. 
21. Shims. 
22. Thrust washer. 
23. Pinion bearing, outer. 
24. Pinion bearing spacer. 
25. Pinion bearing, inner. 
26. Spacer. 
27. Differential spider thrust washers, power 

divider. 

2B. Transfer case. 

29. Forward axle helical drive gear. 
30. Oil seal assembly. 
31. Pinion bearing. 
32. Pinion bearing sleeve. 
33. Pinion bearing sleeve set screw. 
34. 	 Power divider to differential carrier 

mounting capscrew. 
35. 	 Power divider to differential carrier 

mounting gasket. 
36. Differential carrier. 
37. Bevel ring gear. 
38. Differential lubricator. 
39. Differential lubricator retaining capscrew. 
40. Differential carrier bearing adjuster. 
41. Differential carrier mounting capscrew. 

* Rear-rear axle drive shaft outer bearing 
cover assembly, flange nut and thrust washer 
are identical with the units on outer end of 
mainshaft. 

A differential lock is available for the 
power divider. This locking arrangement is 
used to lock both the front rear and rear rear 
axles together and is generally us ed when the 
vehicle is operating in mud, snow or off the 
highway. 

42. 	 Differential carrier to axle housing mount­
ing gasket. 

43. Axle shaft. 
44. Differential carrier bearing. 
45. Adjuster lock. 
46. Differential case bolt and nut. 
47. Bevel ring gear rivet. 
48. Differential case, flange half. 
49. Differential spide r. 
50. 	 Differential spider pinion gear thrust 

washer. 
51. Differential spider pinion gear. 
52. Differential case, plain half. 
53. Differential side gear thrust washer. 
54. Differential side gear. 
55. Axle torque arm. 
56. Axle housing. 
57. 	 Rear-rear axle drive shaft companion 

flange. 
58. Rear helical and side gear thrust washer. 
59. Rear helical and side gear. 
60. Breather. 
61. Differential case (male). 
62. Differential spider. 
63. Differential case (female). 
64. Rear-rear axle helical drive gear. 
65. Differential case bolts. 
66. Differential spider pinion gear. 
67. Front helical and side gear. 

6B. Rear-rear axle helical drive gear. 

69. Transfer case cover mounting gasket. 
70. Transfer case cover. 
71. Transfer case cover mounting capscrews. 
72. Thrust washer. 
73. Drive shaft bearing, inner. 
74. Drive shaft nut, inner end. 
75. Rear-rear axle drive shaft. 
76. Shifter fork. 
77. Shift fork bracket mounting gasket. 
7B. Shift fork bracket retaining capsc rew. 
79. Shift fork lever. 
80. Shift fork lever boot. 
81. Shift fork bracket. 

NOTE: Rear-rear axle drive shaft inner 
bearing (73) and nut (74) are identical with 
mainshaft inne r bearing and nut. 

CAUTION: The differential must not be 
held in the locked position longer than neces­
sary. Driving the vehicle on improved or 
paved roads with the differential lock engaged 
will subject the axles and gears to unnecessary 
strain. The differential lock shift fork is 
spring loaded and automatically releases the 
lock when shift lever is released by operator. 
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DISASSEMBLY OF POWER DIVIDER 

(AXLE MOUNTED) 


To disasseInble the power divider, proceed as 
outlined in the following steps: 

1. 	 ReInove nine power divider to differential 
carrier Inounting capscrews and lift off the 
power divider. Be sure Inounting gasket is 
also reInoved. 

2. 	 Place power divider in a transInission stand 
or other suitable fixture and reInove the 
four pinion bearing cage Inounting cap­
screws and reInove pinion shaft cover. 

3. 	 ReInove self-locking setscrew in the trans­
fer case to release pinion bearing sleeve. 

4. 	 ReInove pinion shaft outer bearing nut" and 
using a soft haInIner, tap end of shaft to 
release pinion bearing sleeve and bearing 
froIn housing. Withdraw pinion shaft as­
seInbly froIn transfer case. COInplete dis­
asseInbly of shaft by reInoving inner pinion 
bearing, spacer, front axle helical drjve 
gear and pinion bearing. 

5, 	 ReInove pinion bearing cage froIn transfer 
case. 

6, 	 ReInove Inainshaft bearing retainer nut 
inner end. 

7. 	 ReInove cOInpanion flange mounting nut, 
and using a suitable puller. reInove COIn­
panion flange and slinger asseInbly. 

S. 	 ReInove four bearing cover capscrews and 
lift off bearing cover. 

9. 	 Using a bronze bar, drive inner end of Inain­
shaft until shaft passes through rear helical 
and side gear and thrust washer. This gear 
and washer can now be reInoved through 
pinion bearing sleeve opening in transfer 
case. 

10, 	 Continue pushing mainshaft toward front of 
transfer case until differential case as­
seInbly and thrust washers are free of shaft. 
Differential case will also pass through 
pinion bearing sleeve opening in case. Mark 
differential case halves so original asseInbly 
can be duplicated. Keep differential spider 
thrust washers with differential case to as­
sure correct reasseInbly. 

11. 	 Withdraw Inainshaft all the way. Front 
helical and side gear, thrust washer and 
differential lock (where power divi<;l.er is 
so equipped) can now be reInoved through 
pinion bearing sleeve opening. 

12. 	 Using a suitable puller, reInove both front 
and rear Inainshaft bearings. This COIn­
pletes disasseInbly of Inainshaft. 

13. 	 ReInove the nine transfer case cover re­
tainer screws. Carefully reInove cover 
so as not to daInage cover or gasket face of 
transfer case, as cover Inust be reInoved 
froIn front bearing of rear rear axle drive 
shaft. 

14. 	 ReInove nut at front end of rear rear axle 
drive shaft. The cOInpanionflange at rear 
of shaft should be used to hold shaft while 
reInoving nut. 

15, 	 ReInove COInpanion flange retaining nut 
and flange at rear of rear rear axle drive 
shaft. ReInove cOInpanion flange with suit ­
able puller. 

16. 	 ReInove the four bearing cover retaining 
capscrews and reInove bearing cover. 

17. 	 ReInove bearing at front end of rear rear 
axle drive shaft using a suitable puller. 
Also reInove helical gear retaining washers. 

18. 	 Tap front end of rear rear axle drive shaft 
with a soft haInIner to reInove helical drive 
gear and spacer. This action will also drive 
the rear bearing out of case so that the 
shaft Inay now be lifted out. 

19. 	 Place rear rear axle drive shaft in vice 
having soft jaws and pull the rear bearing 
off the shaft. 

The power divider is now cOInpletely dis as­
seInbled. Place all parts in a cleaning solution 
to reInove all dirt and sludge deposits. Be sure 
transfer case is free of any loose Inetal particles. 
Carefully inspect all parts and replace any that 
are doubtful as to further satisfactory service­
ability. 

To reasseInble the power divider, the exact re­
verse procedure as outlined for disasseInbly 
should be used. However, it is advisable to 
observe the following precautions: 

Be sure all sealing surfaces are free of nicks 
and that the old gasket Inaterial has been COIn­
pletely reInoved. NOTE: The transfer case to 
differential carrier Inounting gasket is ,ODS" 
thick. 

The differential case was Inarked as to for­
ward side and also for correct reasseInbly of 
the two case halves. It is of utInost iInportance 
that the eight differential case Inounting bolts 
be so installed that the bolt heads are also 
on forward side of differential asseInbly after 
installation in power divider. NOTE: FeInale 
half of differential case should be forward. 
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To secure the pinion bearing pre-load reading 
specified in the Rear Axle Specifications for 
this model axle, see Pinion Bearing Adjustment 
for Correct pre-load. Make a bench assembly 
of bevel pinion shaft, bearings, spacers and 
pinion bearing cage. Place all parts in the same 
position as in the final assembly. The pinion 
shaft assembly may now be placed in the press 
shown in Fig. 2. After the correct pinion bear­
ing pre-load reading has been secured remove 
outer pinion bearing and pinion bearing cage 
only. The pinion shaft is now ready for install ­
ation. Complete assembly of pinion shaft to 
transfer case by inserting pinion shaft through 
pinion bearing sleeve opening until sleeve is in 
correct position. Install pinion bearing cage, 
outer pinion bearing, thrust washer and nut. 
Do not fail to install pinion bearing sleeve set 
screw after the cone center and back lash ad­
justments have been made. Use a new bearing 
cage cover oil seal when completing assembly. 

After the correct pinion bearing pre-load has 
been obtained, mount power divider on differ­
ential carrier. The pinion cone center adjust­
ment may now be made. Follow procedure set 
forth under SE-I065 Pinion Setting Gauge. Bear 
in mind the adjustment of the bevel pinion is 
controlled by means of a shim pack under the 
pinion bearing cage at forward side of power 
divider. The differential assembly may noW be 
completed and the bevel ring gear adjusted for 
back lash -- as marked on outer rim of ring 
gear. Be sure to obtain a tooth contact pattern 
as outlined under General Rear Axle Hypoid 
Pinion and Ring Gear Adjustment Point Im­
pression Method. 

The differential carrier and power divider 
assembly is now complete and ready for in­
stallation in forward rear axle housing. Use 
a new differential carrier mounting gasket. 

Center Cross Bar 

The assembly of the center cross bar and 
saddle is shown in Fig. 2. The sleeve is lo­
cated in the saddle and is locked in place by 
two thru-bolts. Inside the steel sleeve there 
is a center cross bar, which must rotate freely 
in the sleeve. In the LF-l 70 the center cross 
bar is solid steel and on theLF-190andLF-210 
it is a steel tube. In removing the tube or 
cross bar, it is first necessary to jack up the 
rear end of the truck, remove the spring 
shackle pins, remove the two equalizer beam 
end bolts, then remove the saddle, equalizer 
beam and the springs. The tube or cross bar 
is then removed from the supporting sleeve. 

Equalizing Beam Ends 

Equalizing beam end construction is shown 
in Fig. 3." The beam end ball is supported in a 
two-piece bronze socket which is pressed into 
the beam end. Lock bolts prevent the sockets 

BUSHING 
11\-16155 

Fig. 2 

Felt retainer 	 Nut 

Lockwasber 


Felt seal 

Lubricato..----i~ 

A-22712 

Fig. 3 
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from moving and felt seals with spring retain­
ers are used to guard against leakage of lubri­
cant and entrance of dirt. 

When replacing a socket or ball, assemble 
both halves of the socket to the ball and press 
the assembly into the beam end. Make sure 
that the grease hole in the socket indexes with 
the lubricator hole in the beam end - THIS IS 
VER Y IMPORTANT. Both sides of the socket 
must be counterbored flush with counterbore in 
beam so that the socket lock bolt and plain 
washers will prevent the socket from shifting. 

Install felt seals and spring retainers 
before as sembling the beam end to the bracket. 
The beam end bolt nut should be drawn up as 
tight as possible and securely locked with a 
cotter pin. 

Torque Rods 

Figure 4 illustrates the torque rod end 
assembly used on six-wheel L-line models. 
Shims are used between the ball sockets to 
provide proper adjustment. 

To disassemble. remove the torque rod 
ball cap. then tap the torque rod near the 
bronze socket and the lower half of the socket 
will slip out. The ball stud nut should then be 
removed and the ball stud driven out of torque 
rod. 

Reassembly is accomplished in the reverse 
manner. Press upper half of ball socket into 
torque rod and insert ball stud. Install shims 
(approximately .035 11) and insert lower half of 
socket. Assemble cap and tighten securely. 
Check movement of ball stud, uS'ing a piece of 
tubing about 16" long as a lever. If ball stud 
moves too freely. remove a .005" shim. and if 
too tightly, add another .005" shim. Only a 
slight drag should be felt. 

NOTE: Be sure that the felt seal retainer 
and spring are replaced to prevent leakage of 
grease and entrance of dirt. 

,......<?W~b.,.---Cotter pin 

Nut 

Torque rod ball 

A·22729 

Fig. ~ 
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ELECTRIC SHIFT (EATON) 
USED ON EATON AND TIMKEN TWO-SPEED AXLES 

Shifting 
motor 

assembly 

Fig. I - Electric Shift Unit. Mounted on two 
speed axle. 

Description 

The electric shift device consists, in the 
main, of an electrically operated shifting fork 
and shifting unit located on the two-speed axle 
(Fig. 1). The shift fork is activated by a two­
directional coil spring and lever assembly 
(Figs. 6 and 7). The purpose of this spring and 
lever asseInbly is to rr.ove the shiftfork quick­
ly into the high or low speed position when 
gear load is InoInentarily reInoved froIn the 
differential. 

The actual shifting or gear moveInent is 
perforIned by the coil spring located in the 
housing of the electric shift unit. The coil 
spring which perforIns the shift Inust be placed 
under tension or in a loaded state before gear 
shift can be accomplished. This is provided 
for by a reversible electric Inotor which drives 
a power screw which in turn actuates a drive 
nut in either direction. Trunnions on either 
side of the drive nut engage slots in the spring 
lever. l.1oveInent of the lever in either direc­
tion energizes the spring which perforIns the 
shifting InoveInent. 

The control of the electric shift unit is by 
means oia two-way switch located on the trans­
Inission gear shift lever (Figs. 2, 3 and 4). 
Moving control button up or down causes Inotor 
at axle shift unit to rotate in either direction. 
A UInit switch located in the electric shift unit 

\ 


Switch 
receptacle 

(part of wire . 
I harness) . 

Fig. 2 - Electric Shift Unit Two Way Control 
Switch 

(Figs. 3 and 6) opens the circuit and stops the 
Inotor when the shifting spring is fully ener­
gized. Any time thereafter, the shift is COIn­
pleted by the energy of the spring when torque 
is InoInentarily rele.ased froIn the differential 
gears either by releasing the clutch or closing 
the throttle. 

A two-speed adapter electrically operated 
is located at the speedoIneter and is wired in 
series with the ignition switch (Figs. 2, 3 and 
5). The balance of the electrical circuit is 
also wired in series with the ignition switch, 
thereby preventing any closed electrical cir ­
cuits in the systeIn when the truck is idle and 
the ignition switch is turned to the "OFF" po­
sition. 

Gear shift 

A D To 
lever switch Shift motor 

Circuit 
hreaker 

ignition 
switch 

Automatic 
/" -, switch 

.,./ \'", Red B 
'-----.......(.""-----.,:..J 


------- Black C A·22525 

Fig. 3 - Electric Shift Circuit Diagram 
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Shifting motorTwo-way 
assemblyswitch 

A-22895 

Fig. ~ - Illustration Of Electric Shift Parts 

The system is further protected by a self­
resetting circuit breaker which becomes 
operative when normal current flow continues 
for a period longer than is required to complete 
.a shift, or in case of an overload or direct 
short. 

Details of the various units of the "Electric 
Shift" their function, and the servicing of each 
fonows: 

The switch (Fig. 2) with which the operator 
controls the axle is located on the transmission 
gear shift lever. 

This control switch has two positions -- up 
and down. Three wires are connected to the 
switch.. When the selector button of the switch 
is up, the battery wire (A -- Fig. 3) is con­
nected to wire (B -- Fig. 3) leading to one field 
of the motor in the axle shift unit proper. 

When the button is down, the battery wire 
is connected to wire (C -- Fig. 3) leading to the 
other field of the axle shift unit motor and also 
to the speedometer adapter. 

As shown in Fig. 2, the control switch is 
connected to the harness or wiring system by 
plugging into the three-pronged connector 
which is part of the harness. The switch is 
removable by slipping the rubber boot up to the 
knob and pulling apart. 

Wiring System 

The wiring system or harness as shown in 
Fig. 3 has four terminals. Two of them (b) and 
(c) in a double line run to the axle shift unit on 
the axle. Of these the longer red one is con­
nected to the bottom terminal, and the shorter 
black one is connected to the top terminal. The 
short single black wire (c) is connected to the 
speedometer adapter and the green wire (a) is 
connected to the circuit breaker. Wire (d) 
connects the copper stud of the circuit breaker 
to the cold side of the ignition switch. The 

Fig, 5 - Speedometer Two-Speed Adapter 

circuit breaker protects the system in the event 
of a short circuit. Should a short circuit occur, 
it will open the circuit until the trouble has 
been corrected. 

Speedometer Adapter 

The speedometer adapter (Fig. 5) compen­
sates for variations in the speed of the drive 
shaft between high and low-speed range of the 
axle. 

This adapter is held in the high range by a 
spring and in the low range by an electro mag­
net. The inner mechanism is lubricated and 
sealed for life. but the two shaft ends should 
occasionally receive a small amount of light 
oil at the oil-wick cups. 

Axle Shift Unit 

This unit shifts the axle into high or low­
range. Fig. 6 shows the axle shift unit in the 
high range of the axle. In this position wire (b) 
(Fig. 3) carries current to one field of the 
motor (6) (See Fig. 20 for Part Identification) 
so that the armature and drive screw (20) turn 
in a clockwis e direction and move the nut down. 
When the nut has traveled a sufficient distance 
to wind the spring (23). a contact bumper on the 
nut breaks an electrical connection on the 
automatic switch (17) so that the motor is no 
longer energized and the armature stops rotat­
ing. To make sure that the nut cannot travel 
back on the screw due to vibration, a ball screw 
detent spring (Fig. 12) mounted on the cover 
(26) holds the nut at the end of its travel on the 
screw. The nut moves the spring winding lever 
(24) down which pivoting on the pin (21). winds 
the tors ion spring (23) for high. Thus an in­
creased load is put on the spring, and in this 
position the axle is ready to snap into the high 
speed ratio as soon as the load on the axle 
gears is relieved. The torsion spring is 
assembled in the unit so that it is under 45 to 
65 pounds pressure, depending on the size of 
the axle. When the spring winding lever is 
moved so that the spring is wound, the pressure 
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screw 
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Fig. 6 - Axle Shift Unit In High-Range Position 

Lever 
assembly

Power 

screw 


Drive ----, ­
nut 

Limit 

switch 


A·22893 

Fig. 7 - Axle Shift Unit In low-Range Position 

of the spring is raised tofrom 90 to 135 pounds 
again depending on axle size. 

This additional means is us ed to shift the 
axle, and when the shift is completed, the ends 
of the spring come together leaving the origi­
nal tension of 45 to 65 pounds on the spring. 
This preload tension holds the axle in either 
gear. 

Shift To Low 

When the button is pushed down, the motor 
is energized so that the screw moves counter 
clockwise and the nut travels to the top wind­
ing the spring for a shift to low in the same 
manner as before. 

SERVICE AND TROUBLE SHOOTING 

General Information 

1£ the electric shift should fail to operate 
properly, the trouble should first be located. 
A very handy tool for this is a test light con­
sisting of a light bulb, either 6 or 12 volts, 
depending on the electrical system of the truck, 
with two wires a few feet long and small 
battery clips on the ends. Refer now to the 
wiring diagram Fig. 3 and first connect the 
test light to Point (d) on the circuit breaker 
under the dash or hood, depending on the test 
light to ground. Turn on ignition switch, or 
accessory switch in the case of a diesel, and 
the light should show. If it fails to light at 
this point, there is a poor connection or broken 
wire between the ignition switch and circuit 
breaker. Next connect test light to Point (a) 
on the circuit breaker -- Fig, 3 -- and again 
the light should show. If it fails to show im­
mediately, watch the light carefully and listen 
to the circuit breaker for a minute to see if it 
is flashing off and on. The light should stay 
on continuously at this point. If it flashes off 
and on, or you hear the breaker clicking, it 
indicates that too much current is flowing 
and the circuit breaker is opening. This is 
due either to a short circuit, or the motor in 
the shift unit not being free to run. To deter­
mine which of these it is, remove the two wires 
(b) and (c) from the axle shift unit and recheck. 
If the light still flashes off and on or you still 
hear the breaker clicking, it is due to a short 
in the harness, but if the light now stays on 
continuously the trouble is in the shaft unit. 

If there is no light at all at this point and 
the circuit breaker cannot be heard clicking, 
disconnect the green wire from terminal (a) 
Fig. 3 and again clip the test light to terminal 
(a) post on the circuit breaker. If the light 
fails to show here and did show on terminal (d) 
the circuit breaker is bad and should be re­
placed. 

If the test light glowed normally at point 
(a), next remove the two wires (b) and (c) from 
the axle shift unit and connect a test light wire 
to one of these wires and the other test light 
wire to ground. The red shift unit wire should 
light the light only in high gear or up position 
on the gear shift lever switch andthe black 
wire should light the light only in the low gear 
or down position of the gear shift lever switch. 
If the light fails to glow in either of the above 
tests, it indicates a broken circuit in the har­
ness or gear shift lever switch. If both wires 
light the test light in one position of the gear 
shift lever switch, it indicates a short circuit 
in the harness or gear shift lever switch. 

Next connect the test light to the speedom­
eter adapter terminal (c) and ground. Here 
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the light should glow in the low gear or down 
position of the gear shift lever switch only, 1£ 
it fails to glow, it indicates a broken circuit in 
the harness or gear shift lever switch. 

These checks above will quickly locate the 
trouble. When checking the harness for short 
or open circuits, watch for broken insulation 
and do not overlook ~ gear shift ~ switch 
which can best be tested by substituting a new 
one in its place. 

If the vehicle shifts normally but the 
speedometer adapter fails to operate properly 
make the above check with the test light to see 
if it is getting current in the low range and if 
it is, replace the adapter. When the trouble 
has been traced to the shift unit, disassemble 
as shown under disassembly and inspect the 
parts carefully. All parts can be washed in 
cleaning solvent except the motor, 

When inspecting the parts, most failures 
will be readily apparent; however, a few 
assemblies should be checked as follows: 

Automatic Switch 

The automatic switch (17) Fig. 20 (serv­
iced only as an assembly) should have clean, 
free moving points which close firmly under 
spring tension. 

Drive Screw 

The drive screw (20) Fig. 20 (serviced 
only as an assembly) should turn freely by ro­
tating the s crew while holding the nut. When 
the nut gets to the end of the screw, the screw 
can continue to turn but the nut should not jam 
or run off the end. By turning the screw in the 
opposite direction, the nut will go to the other 
end and stop as before while the screw can 
continue to be turned. 

The fiber bumper in the nut should be a 

tight press fit. Be sure in assembly that this 

fiber bumper is in towarc:ft'he switch. 


Motor 

The motor (6) Fig. 20 (serviced only as an 
assembly) is reversible so that with the motor 
housing connected t6 one battery terminal and 
either one of the two motor wires connected to 
the other battery terminal, the motor will run 
in one direction. With the other motor wire 
connected to the battery, the motor will run in 
the opposite direction. The motor has a stall 
torque of approximately 6" lbs. The way to 
check this motor is to put a small crescent 
wrench on the rectangular drive on the arma­
ture shaft. Hold the wrench in one hand, hold 
the motor itself firmly in the other hand or in 
a vis e and then connect one motor wire to a 
battery terminal and connect the motor housing 

to the other battery terminal. The wrench 
should then tend to turn with a torque or pull 
of about 6" lbs. Allow the wrench to turn very 
slowly. making sure that this pull or torque is 
present the full 3600 turn of the wrench. If one 
armature winding of the motor is burned out, 
this torque will disappear for a small part of 
the 360 0 • While making this test, care 
should be taken not to overheat the motor. This 
motor is lubricated and sealed for life. 

Rubber Diaphragm 

The rubber diaphragm between the shift 
unit and the carrier assembly, which can be 
seen in Fig. 8 under disassembly, should be in 
good condition and a tight fit over the shift fork. 
This diaphragm seals off axle lubricant from 
the shift unit. 

NOTE: During reassembly, extreme care 
should be taken not to allow any dirt to enter 
the axle shift unit. 

For correct positioning of diaphragm refer 
to lettering printed on its face. 

Lubrication 

The speedometer adapter requires no more 
attention than would be required by the speed­
ometer or the speedometer cable. Several 
drops of light oil should be applied in the pro­
vided oil-wick cups. 

On the axle shift unit, there is an oil filler 
plug (27), so marked, provided in the front 
cover (26) near the bottom. Upon installation, 
the unit should be filled level with lubricant 
and should be checked every 10,000 miles or 3 
months, whichever comes first, to maintain 
this level. 

The lubricant us ed should be SAE 10 motor 
oil, except where temperatures below 00 F will 
be encountered, in which case use 3 parts SAE 
10 motor oil to 1 part kerosene. This cold 
weather mixture can safely be used in temper­
atures u.p to 320 F. 

To change lubricant, remove front cover 
(26) and drain. Whenever front cover is re­
moved, care should be taken not to allow any 
dirt to enter. 

AXLE UNIT DISASSEMBLY 

The axle unit (Fig. 1) is removed from the 
differential carrier for disassembly and serv­
icing as follows: 
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Axle ,bift...;.- ­
usembly 

fork notch 

A.22648 

Fig, 8 - Remove shift housing to carrier stud 
nuts and lockwashers and lift off shift unit. 
Upon reassembly, the swivel block must engage 
the shift fork notch. 

Fig. 9 - Remove lock nuts and two wires from 
housing. In reassembling, the long or rod wire 
goes to the bottom terminal. 

Power 
screw 

Limit 

Iwitch 


Fig. II - After removal of cover, note that nut 
and lever assembly will be at either top or 
bottom of screw, depending upon position in 
which the shift button was last used. 

Fig. 12 - By turning drive screw, run nut from 
either top or bottom position to center of 
screw. IMPORTANT: This step is essential to 
prevent damage to drive nut contact bumper lo­
cated in center of lower or inner trunnion. The 
nut must be inthe center position upon assembly 
also. 

Trunnion 
( contact 
bumper 

Bearing cover 

Fig. 10 - Remove cover screws, lockwashers, Fig. 13 - Pullout pivot pin and remove lever 
cover and gasket. Drain lubricant from housing. assemb I y. 
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NOTE: When reassembling lever assem­
bly. make certain that the contact bumper on 
nut is toward the switch. 

A-22644 

Fig. I~ - Remove drive screw bearing cover and 
push down on screw assembly until bearing is 
free of housing. Insert screwdriver in drive 
slot of screw and remove bearing retainer nut 
and bearing. 

Fig. 15 - Remove two lock nuts from switch ter­
minals and remove wires. 

Fig. 17 - Remove" jam" nuts (switch retainer 
nuts) and fiber washers from back side of hous­
ing. Remove switch center screw and I ift out 
switch assembly. 

Lever and Spring Assembly 

Good practice is to perform the disassem­
bly and reassembly of the lever and spring 
unit only when necessary to replace one of the 
parts. 

Turn lever This lever 

Fig. 18 - Place lever assembly in vise as shown 
Motor cover Turn spring winding lever clockwise and pul I;

A·22649 then al low spring to unwind. This operation 
Fig. 16 - Remove three motor retainer screws, will permit disassembly of the leversandspring. 
remove cover and gasket, and pul I motor assem­ IMPORTANT: Do not disassemble this unit unti I 
bly out of housing. necessary to replace one of the parts. 
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End of spring 
to be located 

Fi g. 19 

1. 	 When reassembling the spring and levers, 
locate parts as shown (Fig. 19). Turn 
lever and spring clockwise, bringing end 
of spring around end of lever nearest vise. 
Push end of spring into notch of actuating 
lever nearest vise. This will preload 
spring. 

Reassembly of the axle shift unit is the 
reverse of disassembly. 

SHIFTING INSTRUCTIONS FOR EATON 

TWO-SPEED AXLE ELECTRIC SHIFT 


TO 	SHIFT INTO LOW-SPEED RATIO: 

1. 	 Keep accelerator pedal down, push button 
down. 

Z. 	 To complete shift, disengage and reengage 
clutch as quickly as possible, holding 
accelerator pedal down; or release and 
reopen accelerator as quickly as possible. 

TO 	SHIFT INTO HIGH-SPEED RATIO: 

1. 	 Keep accelerator pedal down, pull button 
up. 

Z. 	 To complete shift, release accelerator and 
pause until shift is completed. 

SPLIT-SHIFTING 

To shift to next higher gear in the trans­
mission and at the same time from high to low 
speed axle, make the transmission shift in 
usual way and just before engaging clutch push 
the button down. 

To shift to next lower gear in the trans­
mission and at the same time from low to high­
speed axle, pull the button up, then complete 
the transmission shift in usual way. 

IMPORTANT: 

1. 	 Always keep accelerator down when con­
tool button is moved, except when split ­
shifting to low-speed r.atio. 

2. 	 For best results, start loaded trucks in 
low-speed ratio. 

PRINTE:O IN UNITEO STATES OF AMERICA 
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1. 	 Screw with lockwasher (motor cover to 
housing). 

2. Elastic stop nut (motor to cover). 
3. Motor cover cable clip. 
4. Motor support and cover. 
5. Motor support and cover gasket. 
6. Electric motor assembly. 
7. Electric motor grommet. 
8. Shift motor housing. 
9. 	 Jam nut (automatic switch terminal-­

outside). 
10. 	 Fibre washer (automatic switch termi­

nal -- outside). 
11. 	 Bushing (automatic switch terminal hole 

in housing). 
12. Bearing with snap ring. 
13. Bearing lock nut. 
14. Bearing cover gasket. 
15. Bearing cover. 

!f1'-.__-1IIr""--6 

&-12 
@--13 

~I" 
~IS 
I- 16 

2S 

8·4746 

Fig. 20 - Electric Shift Parts Identification List And Illustrations 

16. 	 Screw with lockwasher (bearing cover to 
housing). 

17. 	 Automatic switch, terminal screws, and 
base gasket assembly. 

18. 	 Flat head screw (automatic switch to 
housing -- inside). 

19. Elastic stop nut (automatic switch termi­
nals -- inside). 

20 Drive screw assembly. 
21. 	 Spring winding and shift fork actuating 

lever shaft.. 
22. Shift fork actuating lever assembly. 
23. Torsion spring. 
24. Spring winding lever assembly. 
25. Shift housing cover gasket. 
26. Shift housing cover. 
27. lI8!! pipe plug. 
28. 	 Screw with lockwasher (shift housing cover 

to housing). 
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BODIES, CABS AND COWLS 

R-110 to R-184 TRUCKS 


A new type centrally located hood latch assembly has been 
incorporated in the above R-line trucks. Turning the latch handle 
to its vertical position unlocks the hood permitting it to be raised. 
Turning both latch handles upward permits removal of the hood 
assembly. 

ers 12-MARCH 19B (Supplemenral page. for erS-II). PRINTED IN UNITED STATES OF AMERICA, 
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BODIES 

Cab Door Glass 

The replacement of cab door glass is a 
simple operation if the following instructions 
are carried out. 

TO 	REMOVE: 

1. 	 Remove remote control handle and escutch­
eon by pressing inward on escutcheon and 
removing retaining pin from remote con­
trol handle and shaft (Figs. 1 and 2). 

2. 	 Lower door glass and remove regulator 
handle and escutcheon by pressing inward 
on es cutcheon and removing retaining pin 
from regulator handle and shaft (Figs. 3 
and 4). 

3. 	 Remove door trim panel as shown in Figs. 
5 and 6. 

4. 	 Remove four retaining screws from door­
glass bumper (Fig. 7). 

5. 	 Remove door-glass bumper through open­
ing in inner panel. 

6. 	 Lower door glass and disconnect door 
glass from regulator .roller. 

7. 	 Raise regulator arm to extreme upward 
position to provide working space for fol­
lowing steps. 

8. 	 Lower glass to bottom of door and leave 
resting in bottom of door. 

9. 	 Remove door-glass front channel lower 
retaining screws. 

10. 	 Remove door-glass front channel retaining 
screws at vent-glass window opening lo­
cated under ends of vent-glass window 
weather strip (Fig. 8). 

11. 	 Lower and position door-glass front chan­
nel at front of door inside body. 

12. 	 Lift door-glass out of door inner panel 
opening. 

TO 	INSTALL: 

Door glass installation is accomplished 
by reversing the foregoing removal proce­
dure. 

AND CABS 


Fig. I 

Pin 

Handle 

Panel 

Control ass'y. 

Section tbru door inner bandle and remote control 
A·22B22 

Fig. 2 

Fig. 3 
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Section thru door window regulator haudlt A-22'24 

Fig. q 

Fig. 5 

Seal-door window opening belt Glass 

Moulding ass'y.-door 
window opening trim 

Reinf.-door outer 
panel window opening 

Panel-door outer 

Glass & regulator--1!__-+....w;-~· 

channel ass'y. 

Regulator ass'y. _.!.!.--""" 
door window I 

Section thru do.or window opening at belt 
A-2282~ 

Fig. 6 

Fig. 7 

Frame channel 

/
Channel screw 

Fi g. 8 

Cab-Door-Glass Window Regulator 

The cab door-glass regulator should be 
serviced as a unit either with the door glass in 
place or with it removed. If it is not desired 
or necessary to replace the door glass window, 
the window mustbe lowered sufficiently to dis­
connect the regulator as outlined on the previous 
page. Then raise door glas s by hand to its ex­
treme upward position. Block door glass in 
this position to facilitate removal of regulator. 
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TO REMOVE: 

1. Remove remote control handle and escutch­
eon by pressing' inward on escutcheon and 
removing retaining pin from remote con­
trol handle and shaft (Figs. 1 and Z). 

Z. Remove door-glass regulator handle and 
escutcheon bypressing inward on escutch­
eon and removing retaining pin from regu­
lator handle and shaft (Figs. 3 and 4). 

3. Remove door trim panel as shown in Figs. 
5 and 6. 

4. Remove four retaining screws from door­
glass bumper (Fig. 7). 

5, Remove door-glass bumper through open­
ing in inner panel. 

6. Lower door glass and disconnect 
glass from regulator roller. 

door 

7, Raise door glass to extreme upward posi­
tion. Block door glass in this position to 
facilitate removal of regulator. 

8. Remove four retaining screws, two above 
and two below regulator handle shaft (Fig. 
9). 

9. Lower regulator assembly and remove 
through opening in door inner panel. 

TO 	INSTALL: 

Door-glass window regulator installation 
is accomplished by reversing the foregoing re­
moval procedure. 

Fig. 9 

Cab Door Weather Strips 

Rubber weather strips are cemented and 
riveted in cab door opening channel and form 
a weathertight s~al when doors are closed. 

PRINTED IN UNITED STATES OF AMERICA 

TO 	REMOVE: 

1. 	 Remove rivet and pull old weather strip 
from channel. 

TO 	INSTALL: 

1. 	 Paint weather strip channel with rubber 
cement. 

Z. 	 Insert new weather strip in channel and 
install rivets. 

Cab Door-Glass Window Channel 

The door-glass window channel is held in 
place by clips, which snap into holes in the 
upper door frame. The lower portion of the 
channel is clipped in a removable frame at­
tached to door inner panel. 

TO 	REMOVE: 

1. 	 Remove door garnish moulding (Figs. 10 
and 6). 

Z. 	 Lower door glass with regulator. 

3. 	 Remove trim mouldin~ from door glass 
opening (Figs. 11 and 6). 

Fig, 10 

Fig. II 
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4", 	 ReInove reInote control handle and escutch­
eon by pressing inward on escutcheon and 
reInoving retaining pin froIn reInote con­
trol handle and shaft (Figs. 1 and 2). 

5, 	 ReInove door-glass regulator handle and 
escutcheon by pressing inward on escutch­
eon and reInoving retaining pinfroIn regu­
lator handle and shaft (Figs. 3 and 4). 

6. 	 ReInove door triIn panel as shown in Figs. 
5 and 6. 

7. 	 ReInove four retaining screws froIn door­
glass bUInper (Fig, 7). 

8. 	 ReInove door-glass bUInper through open­
ing in inner panel. 

9. 	 Lower door glass and disconnect door 
glass froIn regulator roller. 

10. 	 Raise regulator arIn to extreIne upward 
position to provide working space for fol­
lowing steps. 

11. 	 Lower glass to bottoIn of door and leave 
resting in bottoIn of door. 

12. 	 ReInove door-glass front channel froIn 
fraIne (Fig, 12). 

13. 	 ReInove two retaining screws at lower end 
of door-glass front channel fraIne bracket. 

14. 	 ReInove door-glass front channel fraIne 
retaining screws at vent-glass window 
opening located under ends of vent-glass 
window weather strip (Fig. 8), 

15. 	 Lower and position door-glass front chan­
nel frame at front of door inside body. 

16. 	 Lift door glass out of door inner panel 
opening. 

17. 	 Place upper end of front door-glass chan­
nelframe atfront uppermost corner inside 
of door, and lower end at lower opposite 
corner. 

18. 	 ReInove door-glass front channel fraIne 
through door inner panel opening rearInost 
corner. Spring upper portion of inner panel 
opening slightly outward atpoint of contact 
with door-glass front channel fratne to 
perInit reInoval (Fig. 13). 

19. 	 Remove door-glass rear channel and clips 
(Fig. 14). 

20. 	 ReInove door-glass rear channel through 
opening in door inner panel. 

21. 	 ReInove two retaining screws (one at each 
end) from door-glass rear channel fraIne. 

22. 	 Remove door-glass rear channel frame 
through opening in door inner panel. 

TO 	INSTALL: 

Cab door-glass window channel installa­
tion is accomplished byreversing the foregoing 
reInoval procedure. 

Fig. 12 

Fig. 13 
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Cab Rear -Window Glass Installation 

The cab rear -window glass is secured to 
the cab with a one-piece weather strip in the 
same manner as the windshield glass (Fig. 15). 

Rea~ window glass 

Cut this 
lip away 
when replacing 
weather strip 

Roof inner 

A·22722 

Fj g. 15 

Installation of the cab rear window glass 
necessitates using a length of chalk line cord 
or a light flexible soft wire. 

When replacing the rear window glass, a 
new weather strip should be used. Old weather 
strips are apt to be stretched or deteriorated 
and should not be reused when installing new 
window glass 

The flange at the window glass opening in 
the cab must be cleaned free of all old sealing 
compound or dirt before installing a new glass. 

Page 5 

Place chalk line cord in the weather strip 
flange channel, working the cord into the chan­
nel around. the full length of the weather strip. 
Be careful to keep the cord straight and free 
of kinks {Fig. l6}. 

Fig. 16 

Place the cab glass and weather strip 
assembly in position in the cab opening with 
the drawing cord protruding to the rear of the 
opening {Fig. 17}. 

Fig. 17 

While an assistant presses on the inside 
of the glass to hold it in position in the cab 
opening, grasp the end of the cord and care­
fully draw the cord from the flange channel in 
the weather strip bringing the lip of the channel 
over the cab flange. Complete this operation 
around the cab opening to the lower center of 
the opening (Fig. I8). 

Leave the one-cord end at the bottom center 
of the glass, then grasp the opposite end of the 
cord to complete the drawing operation around 
the glass to within approximately 6" of COIU­

pleting the drawing operation. Hold the cord 
which was first pulled around the edge of the 
glass in one hand to prevent it being drawn out 
of position, then carefully pull the opposite end 
of the cord to complete the drawing operation 
(Fig. 19). 
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Fig, 19 

Press the weather strip downward and out­
ward around the cab opening. 

In event that the weather strip does not 
fully engage the contour of the cab opening, a 
sInall aInount of non-hardening sealing COIn­
pound can be injected between the weather strip 
and the cab to further insure a seal. 

Panel Body Rear-Door Glass Installation 

The panel body rear door window glass is 
secured to the door with a one-piece weather 
strip in the saIne Inanner as the cab rear win­
dow glass. 

When Inaking rep1aceInent of the rear door 
window glass, reInove all old sealing COInpound 
froIn flange at the window glass opening in the 
door before installing a new glass. 

TO 	INSTALL: 

1. 	 Carefully place the Ino1ded weather strip 
around the edge of the glass. 

2. 	 Insert chalk line cord into the weather 
strip flange channel working the cord into 
the channel around the full length of the 
weather strip. Be careful to keep the cord 
straight and free of kinks. 

3, 	 Place the rear door glass and weather 
strip asseInb1y in position in the rear door 
opening with the drawing cord protruding 
to the rear of the opening. 

4. 	 With an assistant pressing on the inside of 
the glass to hold it in position in the rear 
door opening, grasp the end of the cord and 
carefully draw the cord froIn the flange 
channel in the weather s trip bringing the lip 
of the channel over the rear door flange. 
COInp1ete this operation around the rear 
door opening to the lower center of the 
opening. 

5. 	 Leave the one cord end at the bottoIn center 
of the glass. then grasp the opposite end of 
the cord to cOInp1ete the drawing operation 
around the glass to within approxiInately 
6" of cOInp1eting the drawing operation. 
The cord which was first pulled around the 
edge of the glass should be heldin one hand 
to prevent it being drawn out of position, 
then carefully pull the opposite end of the 
cord to cOInplete the drawing operatiotl.. 

6. 	 Press the weather strip downward and out­
ward around the door opening to lnsure the 
seal being fully seated. 

In event that the weather strip does not 
fully engage the contour of the rear door open­
ing, a sInall aInount of rubber sealing cOInpound 
can be injected between the weather strip and 
the rear door to further insure a tight seal. 

Windshields 

The windshield used on the L-line cab is 
one-piece construction and is a curved glass 
bent to fit the contour of the windshield opening 
in the cab. A weather strip fits around the edge 
.of the glass and is so Inoulded that it secures 
the glass to the cab windshield opening by fitting 
over a flange located in the windshield opening 
on the cab. NOTE: The windshield weather 
strip shown in the following illustrations is a 
one-piece weather strip. Production chassis 
will be equipped with either a two-piece or a 
one-piece weather strip. However, the one­
piece weather strip will be provided for serv­
icing either type. 

The windshield is installed froIn the front 
of the cab. In replacing the windshield, it is 
recoInInended that a new weather strip be used 
at'all tiInes. A used weather strip is apt to be 
stretched or deteriorated and should notbe re­
used when installing new windshields. 

In the event that a windshield is not daIn­
aged and it is desired to replace the weather 
strip only, it is advisable to first cut away the 
portion of the weather strip which is Inoulded 
around the flange in the cab (Fig. 20). 
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2. 	 Carefully place the moulded weather stripWindshield Cut this lip away 
on the glass as shown in Fig. 22.glass when replacing 


weather strip 


Front 
lflii( 	 «<{ 

Cowl bar 
Cowl upper panel A-22B9B 

Fig. 20 

The operation of cutting away the wind­
shield weather strip will allow easier removal 
of the windshield and diminish the possibility 
of breaking or cracking the glass being re­
moved. 

Windshield Installation 

Procedure for windshield installation on 
the L-line cabs is as follows: 

1. 	 A rubber sealing compound may have been 
used when the windshield was installed. 
This sealing compound will have hardened 
on the flange of the windshield opening in 
the cab and should be scraped or cleaned 
to assure a tight seal upon installation of a 
new weather strip. Scrape or clean all old 
sealing compound as shown in Fig. 21. 

Fig. 	21 
F'RINTED IN UNIT€D 5TAT£5 Of" AM£RICA 

Fig. 22 

3. 	 Place a chalk line cord in the weather 
strip cab flange channel. Work the cord 
into the channel around the full length of 
the weather strip, being careful to keep the 
cord straight and free of kinks. (See Fig. 
23.) 

Wire or cord 

Fig. 23 

4. 	 By means of an assistant, carefully place 
the windshield with weather strip attached 
in position in the cab opening. The illus­
tration shows the cord used for installing 
the glass terminating at the top of the wind­
shield. The cord may be installed with the 
ends at the bottom of the glass. The manu­
facturer mark or name on the glass is at 
either of the lower corners of the glass and 
is generally installed in this position on all 
windshields of this type. See Fig. 24. 

5. 	 With one man working from inside the cab, 
and the other serving to press the glass 
inward and to steady the glass from the 
outside, grasp the end of the cord (either 
end of cord) as shown in Fig. 25. 
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Fig. 2~ 

Fig. 25 

6. 	 Carefully draw the cord from the flange 
channel in the weather strip bringing the 
lip of the channel over the cab flange. Draw 
one side of the cord out of the weather strip 
until the cord has traveled completely 
around to the bottom center of the glass as 
shown in Fig. 26. 

7. 	 Leave the one end of the cord at the bottom 
center of the glass, then grasp the opposite 
end of the cord to complete the drawing op­
eration around the opposite side of the glass 
to within approximately 1211 of completing 
the drawing operation. It is not important 
which side of the weather strip is drawn 
over the cab flange first. See Fig. 27. 

8. 	 Before completing the drawing operation 
at the bottom of the windshield weather 

seal, secure the cord which was first pulled 
around the edge of the glass in one hand to 
prevent its being drawn out of position; 
then carefully pull the opposite end of the 
cord to complete the drawing operation. 
See Fig. 28. 

Fig. 	26 

Fig. 	27 

Fig.' 28 
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During the drawing operation, the man out­
side the cab must carefully press inward 
on the glass near the weather strip to assist 
working the windshield into position while 
the drawing operation is in process. 

9. 	 Upon completion of the drawing operation, 
the weather strip must be pressed down­
ward and outward on the sides and upward 
along the top to bring the weather strip to 
its seat in the cab opening. In event the 
weather strip does not fully engage the 
contour of the cab opening at the corners, 
a small amount of sealing compound can 
be injected between the weather strip and 
cab to further insure a seal at each of the 
corners. Be sure to wipe away excess 
sealing compound before it becomes set. 
See Fig. 29. 

Fig. 29 

Cab Door Vent Glass Window 

The cab door vent glass window is held in 
place by six retaining screws. 

TO 	REMOVE: 

1. 	 Remove door garnish moulding (Figs. 10 
and 6). 

2. 	 Remove remote control handle and escutch­
eon. 

3. 	 Remove door glass regulator handle and 
escutcheon. 

4. 	 Remove door trim panel (Figs. 5 and 6), 
PR1NTitO IN UNITEO STATES OF AMERICA 

5. Loosen door vent window adjusting 
screw (Fig. 30). 

Fig. 30 

6. 	 Remove two door vent glass window hinge 
retaining screws (Fig. 31). 

Fig. 31 

7. 	 Remove door vent glass window. Note: Do 
not lose thrust washer at vent glass window 
pivot pin. 

8. 	 Remove door vent glass window weather 
strip (Fig. 32). 

9. 	 Remove six door vent glass window cradle 
frame retaining screws (Fig. 33). 

10. 	 Remove door vent glass window cradle 
frame. 
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TO 	INSTALL: 

1. 	 Install door vent glass window cradle frame. 

2. 	 Install door garnish moulding. 

3. 	 Install door vent glass window weather 
strip. To facilitate assembling the weather 
strip the channels engaging the flange open­
ing should be coated with soap solution and 
installation started at point indicated in Fig. 
34. Press weather strip into vent glass 
window frame to conform to contour of 
opening. 

, 
Fi g. 	32 

Fig. 	31J 

4. 	 Install door vent glass window. Note: Be 
sure washer is positioned over vent glass 
window pivot pin after vent glass window 
pivot pin has been installed in weathe r 
strip.. 

5. 	 Install vent glass window hinge lower half 
on upper half. 

6. 	 Install vent glass window hinge retaining 
Retaining 	 screws. 

screw 
7. 	 Tighten adjusting screw to provide proper 

pull tension on vent glass window pivot pin. 

8. 	 Install door trim panel. 

9. 	 Install escutcheon and door glass regulator 
handle. 

10. Install escutcheon and remote control 
Fig. 33 handle. 
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Cab Door Latch and Remote Control 

The replacement of a cab door latch and 
remote control assemoly is a simple operation. 
The following suggestions will be helpful. 

The cab door latch and remote control 
assembly must be removed and installed as a 
unit. The work can be done either with the door 
glass removed or in its extreme upward posi­
tion as described in the instruction for door 
glass regulator replacement. 

To remove door latch and remote control 
assembly after the glass is positioned as out­
lined above, proceed as follows: 

1. Remove remote control handle and escutch­
eon by pressing inward on escutcheon and 
removing retaining pin from remote con­

Fig. 35 

trol handle and shaft {Figs. I and 2}. 5. Remove door lock case shaft cover plug 

2. Remove door glass regulator handle and 
escutcheon by pressing inward on escutch­

{Figs. 
panel. 

35 and 37} at edge of door inner 

eon and removing retaining pin from regu­ 6. Remove door handle shaft retaining screw 
lator handle and shaft {Figs. 3 and 4}. and washer (Figs. 38 and 36). 

3. Remove door trim panel as shown in Figs. 7. Remove door handle plate retaining screws 
5 and 6}. and door handle (Figs. 39 and 36). 

4. Remove door handle shaft retaining screw 8. Remove door lock case spring retainer and 
cover plug (Figs. 35 and 36). door lock (Figs. 37 and 40). 

Panel 

Plug·hutton--------_""­

Fastener 

Door 

Channel 

Panel-door outer ----.. 

Section thru door outside handle 
A-228J2 

Fig. 36 
PRINTED IN UNITED STATEiS OF" AMEfUCA 
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Weatherseal-----. 

retaining 
spring 

Fig. ~o 

9. 	 Remove five door lock retaining screws 
(Fig. 41). 

10. 	 Remove retaining screw at lower end of 
door glass rear channel frame. 

Door trim 

Section at lock cylinder (right side) 
A·22825 	 screws 

Fig. 37 

A-22510 

Fig. ~I 

11. 	 Lower door lock assembly to panelopen­
Fig. 	38 ing. Rotate lock assembly 1/4 turn counter­

clockwise to allow removal of door lock 
from remote control link (Fig. 42). 

12. 	 Turn remote control shaft in locked posi­
tion. 

13. 	 Remove three retaining screws from re­
mote control assembly (Fig. 43). 

14. 	 Remove two retaining screws at lower end 
of door glass front channel frame bracket 
to allow sufficient movement of channel to 
permit removal of remote control assem­
bly as shown in Fig. 44. CAUTION: Do 
not move channel to the extent distortion is 
encountered as this will cause interference 
with door glass operation after reassembly. 

15. Remove remote control assembly through 
Fig. 39 inner panel opening. 
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Fig. ij2 

Fig. ij3 

Fig. 	 ijij 
PR1NTED IN UNfTED STATES OF AMERICA 

Removal of Outside Door Handle 

Removal of outside door handle can be 
easily accomplished as ou.tlined below. 

1. 	 Remove door handle shaft retaining screW 
cover plug (Figs. 35 and 36). 

2. 	 Remove retaining screw and washer from 
door handle shaft (Figs. 38 and 36). 

3. 	 Remove door handle plate retaining screws 
and withdraw dopr handle (Figs. 39 and 36). 

Installation of OUtside Door Handle 

1. 	 To simplify installation of outside door 
handle, a simple tool can be made by grind­
ing a point on the end of a piece of welding 
rod approximately 1/16" diameter by 6" 
long, which can be used to pilot the door 
handle into the door latch mechanism. 

2. 	 Insert the tool in the door handle shaft re­
tainer screw cover plug opening and align 
tool with door handle shaft installed from 
opposite side. 

3. 	 Install door handle plate retaining screws. 

4. 	 Install door handle shaft retaining screw 
and wasner. 

5. 	 Install door handle shaft retaining screw. 
cover plug. 

Lock Cylinders and Keys 

Lock cylinders in ignition switch and door 
are coded so that the ignition key will operate 
both. The instrument panel compartment and 
spare tire lock cylinders requires separate 
keys. 

Key numbers should be recorded to facili ­
tate replacement in case they are lost. 

A code number is stamped on the body of 
the ignition switch and compartment lock cyl­
inders, just back of the cap. A code number is 
stamped on the face of the spare tire lock cyl­
inder. The door handle lock cylinder does not 
have a code number stamped on the body inas­
much as the cylinder is coded to the ignition 
switch key. 

To expose the code number on the ignition 
switch lock, remove the ignition switch cap nut 
with a small spanner wrench and the number 
will then be visible. If the compartment keys 
are lost and the key number is not known, it 
will be necessary to either drill out the lock 
cylinder and replace with a new cylinder and 
keys or replace the complete compartment knob 
and lock assembly. It is impossible to remove 
the compartment lock cylinder intact, without 
the regular key. 
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If the spare tire lock keys are lost and the 
key number is not known, it will be necessary 
to replace with new lock assembly. 

The ignition switch, door handle and com­
partment lock cylinders can be removed pro­
vided the regular key is used. If keys are lost 
the cylinders must be drilled out, using a 5116" 
drill, 1/2" to 3/4" deep. This will permit the 
tumblers to drop out. 

In case it becomes necessary to replace a 
lock cylinder and it is desired to use the origi­
nal key, the tumblers on the new lock cylinder 
can be coded accordingly. (NOTE: This does 
not apply to spare tire locks.) 

This is accomplished by inserting the orig­
inal key in the new lock cylinder and filing off 
the tumblers that protrude from' the lock cyl­
inder body. When doing this, make sure that 
there are no burrs left on the tumblers and that 
all filings are blown out with air. Applya small 
quantity of powdered graphite to the tumblers 
and insert lock cylinder in receptacle as di­
rected. 

Lock cylinders are removed, with keys as 
follows: 

Ignition Switch 

Remove complete ignition switch from in­
strument panel. Place key in lock cylinder and 
insert a piece of wire in the small hole in switch 
body. Turn key to (right) "On" position and 
press cylinder retainer down with the wire. 
The lock cylinder can then be slipped out of the 
ignition switch body. 

To install a new lock cylinder, simply push 
c_ylinder into ignition switch body and turn 
towards the (right) "On" position until cylinder 
retainer snaps into place. NOTE: The ignition 
switch turns to the left or right of the "Off" po­
sition. When the switch key is turned to the 
left, all accessories and gauges are "On" but 
the ignition is "Off". When the switch key is 
turned all the way to the right, the ignition also 
is "On". 

Door Lock 

Place key in lock cylinder and insert a 
piece of wire through the hole in the face of the 
cylinder. Press spring retainer down with 
wire, turn cylinder slightly to left and pull out. 

To replace lock cylinder, insert and turn 
until retainers snap into place. 

TO 	REMOVE: 

1. Remove door lock case shaft cover plug 
(Figs. 35 and 37) at edge of door inner 
panel. 

2. 	 Remove door lock case spring retainer and 
door lock case assembly (Figs. 40 and 37). 

TO 	INSTALL: 

1. 	 Position door lock case spring retainer in 
door. 

2. 	 Insert door lock case assembly through 
opening in outer door panel. 

3. 	 Align square end of lock case shaft with 
opening in lock assembly and install lock 
case assembly. 

4. 	 Install door lock case spring retainer into 
grooves in lock case and snap into posi­
tion. 

Cab Door Removal 
TO REMOVE: 

1. 	 Remove door glass regulator handle, re­
mote control handle and door trim panel. 

2. 	 Remove door check arm pivot pin (Fig. 45). 

3. 	 Remove nuts and washers at upper and low­
er hinge assemblies from inside of door 
(Figs. 46 and 47). 

Fig. ~5 

Fig. ~6 
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Panel---cowl, inner 

Pillar 

Door hinge plate 

t"C---- Spacer 

Lower door _----r:;p""\
hinge 

Fig. 

4. 	 Relnove door asselnbly. 

TO 	INSTALL: 

1. 	 Position door asselnbly on upper and lower 
hinges. 

2. 	 Reinstall nuts and washers on door hinges. 

3. 	 Position door check arln into bracket and 
install pivot pin. 

4. 	 Reinstall door glass regulator handle, re­
lnote control handle and door triln panel. 

ADJUSTMENT: 

The upper and lower hinges are threaded 
sufficiently toperlnit adjusting the door towards 
the front or rear of the door opening. The hinge 
lnounting holes in the door are oblong to perlnit 
aligning the door to the cab surface or outer 
contour and centering the door vertically. 

Section thru hinge pillar and door at lower binge A.22820 

It? 

Cowl Ventilator 

The cowl ventilator is controlled by a lever, 
which is held under tension by springs located 
at the lever pin and ventilator hinge pin. A rub­
ber strip celnented in the ventilator trough as­
sures a weather-tight seal. 

This type ventilator (see Figs. 48 and 49) 
requires no adjustlnent or attention other than 
occasional lubrication of the lever and hinge 
pins. 

TO 	REMOVE: 

1. 	 Relnove two ventilator housing capsc rews 
and sheet lnetal screws (Fig. 48). 

2. 	 Relnove ventilator housing (Fig. 48). 

3. 	 Relnove four deflector retainin~ -screws. 
Relnove deflector and SCrep.R {Fig. 48). 

PRINTED IN UNITEO ST,o\TES 0'- "MERIC'" 
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4. Remove four retaining screws (two on each 
side in ventilator hinge (Fig. 48). 

from ventilator hinge pin. 
pin (Fig. 49). 

Remove hinge 

5. Remove cotter pin, washers and spring 6. Remove 
48), 

ventilator panel assembly (Fig. 

Panel alsembly 

Weather Itrip 

Housing 

A.2282! 

Fig. 1+8 

TO 	INSTALL: 

1. 	 Place ventilator panel assembly in position 
through top of cowL 

Z. 	 Install ventilator hinge pin, washers, spring 
and cotter pin. 

Control 3. Install four retaining screws (two on each 
lever side) in ventilator hinge. 

4. 	 Install screen and deflector. 

5. 	 Install ventilator housing. 

Seat Adjuster (L-110 to L-180) 

The seat adjuster assembly is retained in 
position by eight studs. Four of the stuqs are 
installed into brackets mounted on the floor 
board and the remaining studs installed into the 
seat frame. 

Deflector mounting screw A.22750 

TO REMOVE: 


Fig. 1+9 

1. Remove seat cushion and seat back cushion. 
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2. 	 Remove seat adjuster tension spring (Fig. 
50). 

3. 	 Remove two retaining nuts, washe rs and 
spacers fromfront of seatframe (Fig. 50). 

4. 	 Remove two retaining nuts and washers 
from rear of seat frame (Fig. 50). Remove 
seat frame assembly. 

5. 	 Remove four retaining nuts and washers 
from brackets mounted on floor board. 

6. 	 Remove seat adjuster assembly. NOTE: 
Either left or right adjuster assembly can 
be removed individually after removal of 
the adjuster assembly retainer nuts and 
washers (bracket to adjuster). Move the 
adjuster assembly to its extreme rearward 
position to permit disengagement of the 
equalizer pinion teeth from the pinion rack, 

TO 	INSTALL: 

Seat adjuster installation is accomplished 
by reversing the foregoing procedure. 

The seat adjuster rack should be cleaned 
with a commercial solvent and lubricated with 
non-hardening lubricant periodically in order 
to obtain the maximum efficiency. 

Seat Adjuster (L-190 up) 

The seat adjuster assembly used on the 
driver'S seat on the above models is similar 
to the seat adjuster used on L-110 to L-lBO 
models. Therefore the removal and installation 
instruction outlined for L-ll 0 to L-lBO models 
can be followed. 

Inner bracket Outer bracket 

l'Iif--- Mounting bracket 

Front view 

Fig. 50 

Cab Mountings 

Reference to the various drawings of cab 
mountings will reveal their construction de­
tail s. 

Mountings illustrated in Figs. 51, 52, 53, 
54,55,56 and 57 should be assembled as shown 
and the mounting nuts tightened to slightly 
compress the insulators. Install cotter pins 
for mountings illustrated in 52 and 57. 

r;=:=:;:'t'III-- Floor front 
crossmember 

I 

Side viewL 	 =-=-­- =:..::::::=:::: ­

FRONT MOUNTING ---:~=====:::i 

Fig. 51 - L-IIO, L-120, L-130 Series 
PRINTEO IN UNITED STATES opr AMERICA 

Donated by John & Susan Hansen - For Personal Use Only



BODIES, CABS & 
COWLS 
Section A L-UNE MOTOR TRUCK SERVICE MANUAL 
Page 18 

Insulator 

Retainer 

Wasber 

y Crossmember 
.'::-, I 
~....) 

Frame rail~ jL.-.-i 
REAR MOUNTING A-22650 

Fig. 52 - L-IIO, L-120, L-130 Series 

Floor front crossmemberInner bracket Outer bracket 

I 
( 

Trunnion bracket 

Front view FRONT MOUNTING Side view 
A-22659 

Fig. 53 - L-150, L-160, L-170, L-ISO Series 

Spacer (L-IS4 only)=- Floor rear erou siD ~===-==-==""'= 

I 

~~~~~LL 
~support

( 

Fr~ ~ai1 ~~~-~dJJ~l~:-====l 

Croumember---.lJ 

Side view 

REAR MOUNTING 

Fig. 5~ - L-150, L-160, L-170, L-ISO Series 

II 
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Floor front 
crossmember 

Insulator 

Front view FRONT MOUNTING Side view 

Fig. 55 - l-190, L-200, l-210, L-220, l-230 Series 

CrolSmember --*1 
I I 

Crossmember 

view REAR MOUNTING Rear view 

Fig. 56 - l-190, l-200, L-210, l-220, l-230 Series 
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A·22810 

A-22823 
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Washer 

Floor rear 
crossmember 

Insulator --~~,. 

Retainer 

Cab sub-frame angle Spring

I r= 
I 

-.t----. 
Cotter pin I 
-~ 

FRONT MOUNTING 

Fig. 	 57 - LC-160, 

Hood Assembly (Lll0 to L-180) 

The hood assembly is hinged on both sides 
of the fender side shields. Turning the hood 
latch handles upward on either the left or right 
side of hood will permit raising the hood assem­
bly. 

TO 	REMOVE: 

1. 	 Release hood latch on both sides of hood 
by turning handles upward. Remove hood 
assembly. 

2. 	 Remove 10 hood latch retaining screws and 
lockwashers and remove hood latchassem­
bly (Fig. 58). 

t 
I 

=-1 
1 
 Washer --+--~9'f'=Ffb 


.~. 

REAR MOUNTING 
A-22738 

LC-180 Series 

TO INSTALL: 

1. 	 Install hood latch assembly to hood using 
10 retaining screws and lockwashers. 

2. 	 With hood latch handles turned up, position 
hood assembly over hinges located on fend­
er side shields and turn hood latch handles 
down to lock hood assembly. 

ADJUSTMENT: 

1. 	 Remove hood assembly. 

2. 	 Loosen hinge retaining screws at brackets 
and fender side shields (Fig. 59). 

Hinge retaining 
screws 

Fig. 	58 Fig. 59 

A-22726 
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3. 	 The hood hinge mounting holes in the hinge 
mounting brackets and fender side shields 
are considerably larger than the mounting 
bolts to permit adjustment of the hinge 
brackets and alignment of the hood. 

4. 	 Loosening hood latch retaining screws 
(Fig. 58) will permit aligning hood latch to 
hood hinge s. 

Hood Assembly (L-190 up) 

The hood assembly is hinged in the center 
and attached to the cowl and radiator shell by 
retainers. 

TO 	REMOVE: 

1. 	 Release hood latch on both sides of hood 
by turning handles upward. 

Z. 	 Remove retaining screws and lockwashers 
from hood end of prop assembly. 

3. 	 Remove retaining nuts and lockwashe rs 
from hood hinge retainers. 

4. 	 Remove hood assembly. 

TO 	INSTALL: 

1. 	 With hood latch handles turned up, position 
hood assembly over cowl and radiator 
shell. 

2. 	 Install hood hinge retainers to hood hinge, 
cowl and radiator shell. 

3. 	 Install hood prop assembly and retaining 
screws to hood. 

ADJUSTMENT: 

Hood adjustment is accomplished by loosen­
ing the hood hinge retainer nuts and radiator 
shell stay rod nuts at brackets mounted on cowl 
and shortening or lengthening stay rods by re­
adjusting retaining nuts. 

Fender and Radiator Grille (L-110 to L-160) 

The fenders and radiator grille are readily 
removed as a complete unit by following the 
procedure as outlined: 

1. 	 Remove hood assembly. 

Z. 	 Remove head lamp wiring harness termi­
nals from junction block on grille brace 
(Fig. 60). Mark wires for reassembly. 

3. 	 Remove head lamp wiring harness from 
clip located on leH side of grille brace 
(F ig. 60). 

PRINTED IN UNITED STATES 0,," AMERICA 

4. 	 Remove three wires from horn relay and 
pull horn wire towards the front of truck 
between the fender splash shield and radi­
ator frame support. Mark wires for re­
assembly. 

5. 	 Pull head lamp wiring harness towards the 
rear through fender splash panel and re­
rrlOve all harnesses from the three clips 
located on fender side shield (Fig. 61). 

6. 	 Remove two grille retaining screws, nuts 
and cotter keys from bracket located on 
front crossmember. 

Fig, 60 

Fi g. 61 

7. 	 Remove fender brace retaining screw (both 
sides) from cab (Fig. 62). 

8. 	 Remove four fender stone deflector to cab 
retaining screws on both sides (Fig. 62). 

9. 	 Remove fender to cab retaining screw and 
two cab to fender retainin~ screws from 
inside of cab on both sides (Fig. 62). 
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Fig. 62 

10. 	 Remove two fender side shield to cowl re­
taining screws on both sides (Fig. 63). 

11. 	 Remove front end section as a complete 
unit. 

Fig. 63 

Fenders and Radiator Grille (L-170 and L-180) 

The fenders and radiator grille are readily 
removed as a complete unit by following the 
procedure as outlined: 

1. 	 Remove hood assembly and drain radiator. 

2. 	 Disconnect the head lamp. parking lamp 
and ground wires at the junction block on 
grille brace. Note identification numbers 
on wire for reassembly (Fig. 64). 

3. 	 Remove head lamp WIring harness and 
junction block ground cable from clip to­
cated on left side of grille brace (Fig. 64). 

4. 	 Remove three wires from horn relay and 
pull horn wire towards the front through 
fender splash panel. Mark wires for re­
assembly. 

Fig. 61l 

5. 	 Pull head lamp wi,ring harness towards the 
rear through fender splash panel and re­
move all harnesses from three clips lo­
cated on fender side shield (Fig. 65). 

Fig. 65 

6. 	 Disconnect radiator hose clamp at radiator 
inlet. Pull radiator forward to facilitate 
removal of radiator support frame rubber 
pads (Fig. 66). 

7. 	 Remove the two front retaining nuts and 
washers (both sides) from radiator frame 
support pads (Fig. 66). 
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Fig. 66 

8. 	 ReInove two grille crossIneInber retaining 
screws at fraIne rail (Fig. 67). (Illustra­
tion shows bUInper reInoved to secure 
better view of operation.) 

Fig, 67 

9. 	 ReInove fender brace retaining screw (both 
sides) froIn cab (Fig. 68). 

10. 	 ReInove four fender stone deflector to cab 
retaining screws on both sides (Fig. 68). 

11. 	 ReInove fender to cab retaining screw and 
two cab to fender retaining screws froIn 
inside of cab on both sides (Fig. 68). 

12. 	 ReInove two fender side shield to cowl re­
taining screws on both sides (Fig. 68). 

13. 	 ReInove front end section as a cOInplete 
unit. 

PRINTED IN UNITED STATES Of" AMERICA 

Fig. 68 

·	F~;d~~ side shield 
to cowl retaining 

Fig. 69 

Fender and Radiator Grille (L-190 up) 

The fenders and radiator grille are readily 
reInoved as a cOInpiete unit by following the 
procedure as outlined: 

1. 	 ReInove hood asseInb1y AND DRAIN RADI­
ATOR. 

2. 	 ReInove radiator shell stay rods. 

3. 	 Disconnect radiator hose at radiator inlet. 

4. 	 ReInove radiator fraIne support pad rear 
retaining nuts and washers on both sides 
of radiator (Fig. 70). 
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5, 	 Loosen radiator frame support b:r:acket 
retaining nuts at radiator shell to facilitate 
removal of brackets from radiator frame 
support pads (Fig. 70). 

6. 	 Remove two grille to bracket at cross­
member retaining screws and pads. 

Fig. 70 

7. 	 Remove three bracket to fender retaining 
screws on both sides (Fig. 71). 

Fig. 71 

8. 	 Remove the three head lamp feed wires 
from junction blocks on both fender side 
shields (Fig. 72). 

9. 	 Remove front end section as a complete 
unit. 

Fig. 72 

Body Mountings 

When mounting bodies on frames always 
place tight-fitting spacer blocks inside the 
frame channels at points where the U-bolts are 
to be installed. These filler blocks will support 
the frame flanges and prevent bending by the 
U-bolts. 

The filler blocks -should be so constructed 
that they will be form fitting in the channel and 
so constructed that the body U-bolt will rest in 
a recess in the block to prevent its loss should 
the bolt become loose. Fig. 73 illustrate s the 
construction of such a block. 

Well-seasoned wood should be used for 
filler block construction. 

~~~U-bolt 

........11----- Block 


~g~~ .......~--- Plate 

A·22786 

Fig. 	73 
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FIFTH WHEEL MOUNTING 

FOR TRACTOR AND TRAILER 
COMBINA TIONS 

Correct fifth-wheel mounting requires at­
tention to two major factors--first, proper 
attachment of fifth-wheel unit to frame, and 
second, correct fifth-wheel king-pin location 
with respect to the centerline of the rear axle. 
Determination of the proper position involves 
consideration of several distinct factors and 
for full details, reference should be made to 
Sales Engineering Bulletin No.9 (CT-Z09), 
dated October 1946. 

Subsequent paragraphs describe general 
details of satisfactory fifth-wheel installations. 

Mounting plate 

Wood sub sill 

Minimum 4" ----lI~: 

Frame rail---­__~~ 

Leave boles for 
taillight wire 
and brake line Leave holes for 

U bolt 
taillight wire 
and brake line 

Fig. 

Page 25 

Fifth wheel sub-sills may be either of wood 
or angle iron construction and should always 
extend to within 1" from the back of the cab. 
Wood sub-sills (Fig. 74) should be of either kiln­
dried oak or white ash and the same width as 
the frame rail. Notches should be cut into the 
sub-sill to provide clearance for frame cross­
member rivets or other obstructions. 

Wood sills of less than 4" in height should 
not be used. 

Angle iron sills (Fig. 75), where desired, 
should be constructed in accordance with the 
following chart: 

Mounting plate 

U bolt 

~ Angle iron 
(weld securely 
to frame rail) 

A-22788 

7~ 

Angle iron sub sill 

Fig. 75 
PRINTED IN UNITED STATES OF AMERICA 

Angle iron to 
extend full length 
of mounting plate 

A-22704 
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Sub liD t. ellend 
1" back .1 cab 

Frame rail 
I 

1" 


",IO(E--- Back 01 cab 


Sub ,ill 

/'

Ubolt 

Fi g. 

For I-liZ to Z ton tractors--Use angle 
3ftiron 3/811 X X 3" 

For Z-1/2 to 3 ton tractors--Use angle 
iron lIZ 11 x 3-l/Z II x 3 -l/Z II 

For 5 to 7 ton tractors--Use angle iron 
5/8" x 3-lIZH x 3-1/Z" . 

Fifth wheel mountings are generally re­

ferred to as being either IIhigh-type ll or "low­

type". "Intermediate" or flrnedium" mountings 

are obtained by using variations of the I1low­
type" l'ftountings. 


ri~. 76 illustrates top and side view of a 

fifth wheel mounting to show relative position 

of the fifth wheel king-pin to the center line of 

the rea r-axle. 


The "high-type'! mounting is shown in Fig. 
76. Fig. 74 illustrates installation details and 

instructions for "high-type" mountings. 


Fig. 77 illustrates an adaptation of the tllow ­
type" mounting to provide a medium height. 


Optional use of angle-iron and wood frame 
channel spacer blocks is illustrated in Figs. 74 
and 75 and may be used in any type mounting. 
The angle-iron spacers where used should be 
tack-welded (electrical preferably) to the frame 

Filth wheel 

~ C.nter line 01 rear ad. 

1 Center line of 61tb wbeel 

, / Filth wheelrr;: 
Mounting pial. 

;/ 


A-22827 

76 

flange as shown. Construction detail of wood 
spacer blocks is also shown in Fig. 74 and it 
must be noted that the direction of the wood 
grain is vertical. 

CAUTION: Do not drill holes in frame rail 
or remove rivets. 

Steel spacers 
(lower spacer to runU bolt plate .....C~:;;:==~;::::::J full length of 

mounting plate) 

Ubolt---~ ~ 
Mounting plate 

Angle iron lub· 
liII (to extend to 
I" back of cab) 

Angle iron 3 It 3 '/,/ weld 
securely to (,ime rail 

leave clearance for 

tail ligbt wire 

and brake line 
 A-!l281l 

Fig. 77 
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Panel and Pick-Up Body Mountings 

The panel and pick-up bodies are secured 

Floor front 
£crosamember 

InSulat:~·, Mounting 
pad /> - •. . bracket

11 
. 

0 o~l 
l~ame rail -=--U)
~/~ 

Front mounting 

Page 27 

to frame rail by mounting pads, screws, nuts 
and lockwashers. Figs. 78 and 79illustrate the 
construction of such mountings. 

Rear mounting 

PANEL BODY (LBO, Ll20) A-22815 

Fig. 78 

~ , ~=-=-~-==-~~~~~=9 

~ Frame rail ~- - -=-~-==~~"-=~=-=-=' 

PICK-UP BODY (LHO, Ll20) A-22819 

Fig. 79 
PRINT!O IN UNITl!tD STATES OF AMERICA 
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WINDSHIELD WIPER "TRICO" 
(L-110 to L-160) 

The windshield wiper rrlOtor, shafts and 
links assembly is readily removed providing 
the procedure outlined is followed: 

1. 	 Remove wiper link retaining clips at wiper 
motor shaft lever (Fig. 80). 

Control cable screw2. 	 Disconnect links from wiper motor shaft 
lever (Fig'. 80), 

Fig. 	813. 	 Remove two windshield wiper motor retain­
ing screws (Fig. 80). Lower wiper to fa­

cilitate next steps. WINDSHIELD WIPER (L-170 up) 


4. 	 Loosen switch control cable retaining screw "AMERICAN BOSCH - WWB6A" 
(Fig. 81). Remove control cable. 

The windshield wiper motor is readily re­
5. 	 Remove vacuum hose from windshield wiper moved as a complete unit by following the pro­

motor. cedure as outlined. 

6. 	 Remove windshield wiper motor. TO 	REMOVE: 

7. 	 Remove windshield wiper arms and blades. 1. 	 Remove windshield wiper arms and blades. 

8. 	 Remove two windshield wiper arm shaft 2. Remove retaining nuts from windshield 
retaining nuts (Fig. 81). wiper arm shafts (Fig. 82). 

9. 	 Remove two windshield wiper arm shaft 3. Remove windshiel.d wiper arm shaft caps 
caps and gaskets (Fig. 81). and 	gaskets. 

10. 	 Remove windshield wiper arm shafts and 
links as an assembly. 

TO 	INSTALL: 

The windshield wiper motor, shafts and 
links assembly installation is accomplished by 
reversing the above procedure. 

Lubrication 

The windshield wiper arm links should be 
disconnected at the wipe r motor and link sockets 
lubricated periodically with a light grade of 
machine oil (SAE-IO). Fig. 82 

4. 	 Remove two windshield wiper retaining 
screws, nuts and washers (Fig. 83). 

Motor Unk retaining clip,s 
5, 	 Remove four link arm spring retaining 

clips and washers from windshield wiper 
motor and windshield wiper arm shafts and 
remove link arms. 

6. 	 Remove windshield wiper motor (Fig. 84). 

Motor retaining screws 7, 	 Remove windshield wiper electrical cables 
(Fig. 84). The terminal posts on the wind­
shield wiper motor are marked "F", "A",Fi g. 	80 

A-22707 
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and "F" to facilitate reassembling the har­
ness wires. The wires in the harness are 
coded according to colors. The wire col­
ored "Redtt is to be installed in terminal 
post "F"; the wire colored "Black" is to be 
installed in terminal post !fAIf; and wire 
colored HGreen" is to be installed in ter­
minal post IfP". 

TO INSTALL: 

Windshield wiper installation is accom­
plished by reversing the above procedure. 

Lubrication 

The windshield wiper arm links should be 
removed periodically and link sockets dipped 
in machine oil (SAE-IO). 

Fig. 83 

Fig. 8~ 

CAUTIONI (INSTRUCT CUSTOMER) 

Do not attempt manual movement of the 
blades or arms of a wiper that is not equipped 
with clutches. To do so will cause damage to 
the wiper arm shaft serrations and possibly 
other related parts. 

When cleaning the windshield, always em­
ploy the standby feature of the wiper arm which 
lifts the blade clear of the windshield. 

PRINTED IN UNITED STA.TES OF "'hfERICA 
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DUAL ELECTRIC WINDSHIELD WIPERS TYPE WWB 
(AMERICAN BOSCH) 

Item 
No. 

1. 

2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 

16. 

17. 
18. 

Description 

Screw, gear housing 
cover. 

Cover, gear housing. 
Gasket. cover. 
Nut, gear shaft and crank­

arttl assembly. 
Washer, lock. 
Washer, plain. 
Plate, drive gear. 
Gear, right. 
Gear, left. 
Washer, spacing, fibre. 
Washer, spring. 
Nut, thru-bolt. 
Housing, gear, right. 
Housing, gear, left. 
Shaft and crank-arm 

gear, right. 
Shaft and crank-arm 

gear, left. 
Washer, link assembly. 
Link assembly. connec­

ting. 

Item 

No. 


19. 
20. 

21. 
22. 

23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

37. 
38. 

Fig. 85 

Description 

Clip, spring. 

Shaft and crank-arm, 


wiper arm. 
Washer, spacing. 
Stud assembly, wiper 

arm. 
Spacer, inner. 
Washer, spacing. 
Ring, spring. 
Washer, sealing. 
Spacer, outer. 
Nut, fastening. 
Screw and lockwasher. 
Bracket assembly. 
Strip, insulation. 
Strip, insulation. 
Coil, field. 
Shoe, pole. 
Screw, pole shoe. 
Housing assembly, 

motor. 
Name plate. 
Washer, spacing. 

Item 

No. 


39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 

Description 

Washer, insulation. 
Armature. 
Cable, brush holder. 
Washer, spacing. 
Spring. 
Brush, carbon. 
Grommet. 
Bolt, thru -. 
Switch, parking. 
Screw, parking switch. 
Sleeve, insulation. 
Terminal, cable. 
Resistor. 
Washer, insulation. 
Washer, plain. 
Washer, star. 
Screw, fastening. 
Arm, wiper. 
Adapter, wiper arm. 
Nut, wiper arm. 
Blade, wiper. 
Knob, switch. 
Switch, manual. 
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DUAL ELECTRIC WINDSHIELD 

WIPERS (AMERICAN -BOSCH TYPE WWB) 


General Description 

The American Bosch WWB dual electric 
windshield wiper is a two-speed, unit designed 
to simultaneously operate two arms and blades 
in either a parallel or opposed wiping motion. 

The electric windshield wiper consists of 
the following components: 

Motor assembly. 

Two connecting link assemblies. 

Two wiper-arm shaft and crank-arm 


assemblies. 

Mounting bracket. . 

Manually operated switch. 


This new dual wiper is available for 6 and 
12 volt installations (See Fig, 85) and incorpo­
rates the following features: 

1. 	 Dual speed shunt wound motor, 

2. 	 Double extension type, armature shaft with 
a single thread worm at each end. 

3, 	 Self-aligning bronze bearings. 

4. 	 Two-speed control located in manually op­
erated three-position switch (61). 

5, 	 Thermostatic overload circuit breaker lo­
cated on manually operated switch. 

6, 	 Low current draw: 

(a) 	 Approximately 4.0 amperes at 6-volts 
and 2.0 amperes at 12-volts (depending 
on load) in low-speed position. 

(b) 	 Approximately 3.0 amperes at 6-volts 
and 1.5 amperes at l2-volts (depending 
on load) in high- speed position. 

7. 	 Wiping angles from 850 up to 1180 , 

8. 	 Automatic parking switch (47). This switch 
is connected in parellel with the manual 
switch when the latter is in the nOFF!! po­
sition. The wiper motor will continue to 
operate until the cam located on the gear 
shaft (16) engages the parking switch button. 
Also refer to Fig, 86 

9. 	 Four parking positions for the wiper blades: 
(a) 	 Right or left hand (parallel wiping mo­

tion). 

(b). 	 Inboard or outboard (opposed wiping 
motion). 

PRIN'f£D IN UNITED STAT.E9 OF AMERICA 
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Fig. 86 

Disassembly 

1. 	 Before removing the motor assembly from 
the vehicle and with the wiper blades parked, 
carefully note the relative positions of the 
crank-arms which are part of the gear 
shafts (15 and 16), This is necessary in 
order that the correct wiping motion and 
parking of the blades is retained following 
reassembly, 

2. 	 Remove the connecting link assemblies (I 8) 
froIn the gear shafts and crank-arms and re­
move the motor assembly from the vehicle. 

3. 	 Remove the gear housing covers (2) and 
gaskets (3). 

4. 	 Remove the gear shaft and crank-arm 
fastening nuts and tap out both assemblies 
from the gear housings. 

5. 	 Remove both thru-bolts (46), 

6. 	 Remove the right (R) gear housing (13) from 
the motor housing (36) being careful not to 
remove the armature (40), This can be ac­
complished as follows: 

(a) 	 Set the motor assembly in an upright 
position on the left (L) gear housing 
(14). 

(b) 	 Grasp the motor housing in the left 
hand. 

(c) 	 Carefully remove the right gear hous­
ing (13) with the right hand and at the 
same time maintain a downward pres­
sure on the armature with the index 
finger. 

7. 	 Unsolder the field lead from the "Fit ter­
minal of the parking switch (47). 

8. 	 Remove the left (L) gear housing (14) and 
armature, as a unit, from the motor hous­
ing (36). 
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9. 	 Hold both brushes (44) clear of the commu­
tator so that they do not rub on the arma­
ture shaft and worm, and remove the arma­
ture from the gear housing. The brushes 
must be kept free of grease at all times. 

Cleaning 

All parts except the field coils (33), arma­
ture (40) and parking switch (47) should be 
washed in a good commercial cleaning solvent. 
Bearing equipped parts should be washed with a 
brush dipped in a good commercial cleaning sol­
vent taking care that as little as possible of the 
cleaning fluid comes in contact with the bearings. 

DO NOT I1tftv1ERSE BEARING EQUIPPED 
PARTS IN A CLEANING FLUID. Thoroughly 
dry all parts that have been washed in the clean­
ing fluid. 

The fie ld coils, a rmature and parking switch 
may be wiped with a clean dry cloth or com­
pressed air may be used if available. 

Inspection 

ARMATURE (40) 

Check the armature insulation by applying 
allO-volt (60 cycle) test lamp between the com­
mutator and armature shaft. 

HOUSING AND FIELD COIL ASSEMBLY 

Check the resistance ofthe field coils with 
an accurate ohmmeter. The total field coil re­
sistance of a 6-volt wipe r is approximate ly 2.8 
ohms; of a lZ-volt wiper, approximately 11.Z 
ohms. 

GEAR HOUSING AND 
BRUSH HOLDER ASSEMBLY (14) 

Check the insulated brush holde r by applying 
all O-volt (60 cycle) test lamp between the brush 
holder and the gear housing. 

BRUSH SPRINGS (43) 

Brush springs with afree length of less than 
1 n should be replaced. 

BRUSHES 

Damaged brushes or brushes worn down 
beyond 213 of their overall length must be re­
placed. 

Examine all other parts for damage and 
wear; replace as necessary. 

Lubrication 

GEARS (8 and 9) AND GEAR HOUSINGS (13 and 
14): 1/3 full of US 515 grease - spread over gear 
teeth and worm. 

ARMATURE SHAFT BEARINGS: Z or 3 drops 
of SAE-lO oil in surrounding felt. 

GEAR SHAFT AND CRANK-ARMS (15 and 16): 
Fill recessed section of shafts with US 515 
grease. 

CONNEC TING LINK ASSEMBLY BEARINGS 
(18): Several drops of SAE-IO oil. 

STUD ASSEMBLIES (ZZ): Fill space between 
bushings with US 515 grease. 

Reassembly 

Reassembly is accomplished in the re­
verse order of disassembly up to and including 
the reassembly of both thru bolts to the motor 
housing. The gear shafts and crank-arms (15 
and 16) are reassembled to their respective 
gear housings as follows: 

1. 	 Reassemble the <gear drive plate (7) to the 
gear (8 or 9). 

Z. 	 Replace either the right (R) or left (L) gear 
shaft and crank-arm in the correct position. 

3. 	 Carefully reassemble the spring washer (11) 
and spacing washer (10) to the large diam­
eter of the gear shaft.) 

4. 	 Line up the flat on the shaft with the flat on 
the gear drive plate, then drop the gear 
drive plate (7) and gear (8 or 9) in place on 
the shaft. 

5. 	 Secure the assembly with the plain washer 
(6),lockwasher (5) and the fastening nut (4). 

6. 	 If the position of the crank-arm shifted 
during the above procedure, reposition by 
turning the armature shaft as required. 

7. 	 Reassemble the remaining gear and crank­
arm into its gear housing in accordance with 
instructions in items I to 5. 

8. 	 Before securing the assembly, make certain 
both crank-arms are in correct relation to 
each other. If a correction is necessary, 
proceed as follows: 

(a) 	 Remove the gear drive plate (7) and 
gear (8 or 9). 

(b) 	 Reposition the crank-arm until it is in 
correct relation to the other. 
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(c) 	 Reassemble the gear and gear drive 
plate to the shaft and secure the as­
sembly as in item 

Testing 

Before installing the motor assembly in the 
vehicle, check the operation of the assembly as 
follows: 

1. 	 Temporarily connect either the plus (+) or 
minus (-) terminal of a battery to the mo­
tor housing. The battery should be fully 
charged and of approproate voltage. 

2. 	 Temporarily connect a "jumper" between 
the HA" and IIF" terminals on the motor te r­
minal plate (See Fig. 86). 

3. 	 Connect the remaining battery terminal to 
"All on the motor terminal plate; this will 
result in the low speed operation of the 
motor. At this speed the c rank-arms should 
revolve at approximately 45 cycles per min­
ute. 

4. 	 To check high speed operation, remove the 
battery connection from terminal HA" on the 
motor terminal plate •. 

5. 	 Remove the temporary "jumper" from ter­
minals "A" and HF" on the motor terminal 
plate. 

6. 	 Reconnect the batte ry to te rminal "At! on the 
motor terminal plate. This should result 
in the high speed operation of the motor. 
At this speed the crank-arms should re­
volve at approximately 65 cycles per min­
ute. 

The parking feature of the wiper should be 
:::hecked after the motor assembly has been re­
mounted on the vehicle and the connecting link 
3.ssemblies (18) replaced on the gear shafts. 
The wiper should be operated thru the manual 
switch (61). 

There have been instances where the elec­
;ric windshield wiper has continued to operate 
l.fter the switch has been turned to the I!OFFII 
)osition. This is caused by the parking switch 
Jutton shoe or cam located on the left hand shaft 
md crank assembly to break the circuit. To 
>vercome this complaint, the show (Fig. 2) 
,hould be carefully bent towards the switch only 
mough to bear harder against the switch button 
lUt not contact or rub against the switch body. 
rhe shoe must be parellel to the face of the 
;witch body. 

In event the windshield wiper will not start 
rom the parking position after the switch is 
unned "ONII, the switch button should be checked 
o see if it is stuck in the depressed position. 

PRINTED fN UNIT~O STATE:S or AMERICA 

Ii such is the case, pull the wire from the liB" 
terminal at the control switch and "snap" or 
''flip'' the switch button to break it loose. 

The parking switch is provided with an ad­
justment feature to permit close adjustment of 
the parking position of the wiper blades. This 
adjustment has been made at the factory and 
should not require change. A clamp screw 
(Figure 2) holds the parking switch assembly in 
position after adjUStment. 

The overload circuit breaker, located in a 
6 volt manually operated switch (61), should 
carry approximately 10 to 12 amperes before 
opening; and in a 12 volt switch, approximately 
5 to 6 amperes before opening. 

CAUTION: (Instruct Customer) 

Do not attempt manual movement of the 
blades or arms of a wiper that is not equipped 
with clutches. To do so will cause damage to 
the wiper arm shaft serrations and possibly 
other related parts. 
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BRAKE GROUP 

INDEX 
SPECIFICATIONS: Page 

Air brakes •. 6,7 
Hydraulic brakes 1,5 

SECTION "A" 

HYDRAULIC BRAKE SYSTEM: 
Bleeding lines .••..•• 3 
Brake pedal adjustment. 2 
Care ••........... 2 
Check valve••.....•. 2 
Hydraulic brake sys tern. 1 
Hydraulic fluid.•.•••.•.•. 1 
Maintenance hints ..•...•..•.. 3,4,5 
Mas ter cylinder.' .•.•....•..• 1 
Repairs to mas ter cylinder and wheel cylinders. 2 
Wheel cylinders •.•.•...•.••..•.•••.•.• 2 

SECTION .. B' t 

HYDROVAC POWER BRA.KE UNITS: 
Bleeding ins tructions •.. 4 
Description .•••.•..•• 4 
Hydrovac air inlet filter 5 
Hydrovac check •...•. 6,7 
Illus trations ......•. 1,2,3 
Lubrication ••.....•. .4 
Vacuum connection service •.• 5 
Vacuum line oil bath air cleaner. 5 

SECTION "C" 

AIR 	BRAKE SYSTEM: 
Air brake equipment. 1,2 
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Charging. 2 
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Service application •••. 2 
Ins truc lions .•.•...•. 2,3 

Preventive Maintenance and Trouble Shooting: 
Air leakage tes t. . 4 
Inspection •..••.• 4 
Operating tes ts .. 4 
Service••..••••• 3,4 
Trouble shooting •• 5 

Air pressure gauge. • • . • • . . 14 
Brake chamber (Bendix-Westinghouse). 12,13 
Brake chamber - piston type (Midland). 13,14 
Brake valve•...••••..•.• 5,6 
Brake valve - hand operated.• 6,7 
Cut-out cocks ..•• 14 
Double check valve .•.•... . • 8 

(Continued) 
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BRAKE SYSTEM 

Index 
 L-UNE MOTOR TRUCK SERVICE MANUAL 
Page 2 

BRAKE GROUP (CONTINUED) 

AIR BRAKE SYSTEM, SECTION "C" - CONTtD: Page 
Drain cocks ........ lit ... ~ .... .. ... 15
lit lit lit " .. 

Governor (type 0-1) ...••....•.. 8,9 
Hose and hose connections. • • • • . . • . • • • . • . . . . • • . • • • . • . • . . . ••••.• 15,16 
Hose coupling and dummy couplings. • . • . • . . . • . . . • . • . . . • . • . . . •..• 17 
Low pressure indicator .•..••••.•...•.••..•.•.•...•. , ........... . 11,12 
Quick release valve ..... lit ....................................................................... .. 7,8 
R elay valve.. .. .. . .. , . .. .. .. . .. . .. .. .. .. . .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. . . • .. .. .. .. .. . 8 
Reservoirs ............. ..... lit ................ lit .................................. It .. . 14,15 
Safety valve ............. ... " .............................................. lit 9,10...... .. 

Slack adjus ter ............... It . 10,11
................................................... 


Stop light switch•. 12 
Tubing .... ,. 17(> ...................................... lit ..................................... . 


BRAKE SHOE ADJUSTMENTS AND SERVICING 

SECTION "0" 

L-llO, L-lll, L-1l2, L-120, L-121, L-122 
Adjustment for wear (minor) .••.••.•.••.. 2 
Major adjustments and servicing.• 2,3 
Parking brake cable adjustment .•.••....•. 2,3 

SECTION !fE" 

LM-120. LM-121, LM-122 
Adjustment for wear (minor) .•.....•.•.. 2 
Major adjus tments and servicing.•..••.•.• 2,3 

SECTION "F" 

L-130, L-131. L-132 
Adjus tment for wear (minor) .•.•.•.•.• 2 
Major adjus tments and servicing.••••••• 2,3 

SECTION fiG" 

LB-140 
Adjus tment for wear (minor) ......••.•. 2 
Major adjustments and servicing.•.•.•.•. 2,3 
Parking brake cable adjustment .•...•... 2,3 

SECTION "H" 

L-150, LM-lSO, LM-lSl 
Adjustment for wear (minor) ...•.•.•.• 2 
Major adjustments and servicing.•.•.•.• 2,3,4 

SECTION Ifl" 

L-lSl, L-lS2. L-IS3, LM-1S2 
Adjus tment for wear (minor) 
Major adjustments and servicing. 2,3,4 

2 
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BRAKE SHOE ADJUSTMENTS AND SERVICING (CONTINUED) 

SECTION "J" 

L-160,L-161,L-162,L-163,L-164,L-165,LC-160,LC-161,LC -162.L-170,L-17I,L-I72 

L-173,L-174,L-175,LF-170,LF-17I,LF-I72 - FRONT BRAKE 12-1/8"x2-1/4 (TYPE "F") 


L-180,L-181,L-182,L-183,L-184,L-185.LC-180.LC-181,LC-l82 - FRONT BRAKE 

13" x2-l/2" (TYPE "F") 


L-190,L-19l,L-192,L-193,L-194.L-195,LF-190,LF-19l.LF-l92,LC-190,LC-19l,LC-192, 
L-200,L-20l,L-202.L-204.L-205,LC-200.LC-20l,LC-202 - FRONT BRAKE 
15" x2-l/4" (TYPE "F") Page 

Bleeding the hydraulic brake system. • • • • . • • . . . . • . . . • . • . . • . . • • • • • . • • 5 
Brake adjus trnent. • . • • • . • . • • • . • . . . . . • . • • • . • • • . • . • . . . . • . • . . . 4,5 
Brake component parts. • . • . • . • . • . . . . . • . . • . . . . . . • . • . • . . . • . . . • • . • 2 
Removal of brake shoes. • . • . • . • . • . • • • . • . • • . . • . . . . . • . • . . . • . . . • 3 
Removal of wheel cylinders •.•.•.•..••.•••.•..•••••..••..••..• 3,4 
Replacement of brake shoes •.•...•.....•.•.....•.....•..••.... 4 
Replacement of wheel cylinders .•••••••.•.•••••.•.•.•...••..•.• 4 
Service specifications •...••..•.•...•..•..•.•.•.•.•.•...•.... 5 
Wheel cylinder assembly •••.•.•.•..••.•...•...•.....•.•••.•.• 4 
Wheel cylinder disassembly ........•.•.•••.•.•.•.•.•••.•...... 4 

SECTION "K" 
L-160,L-16l,L-162,L-163,L-165,LC-160,LC-16l,LC-162 - REAR BRAKES 


14-1/8" x 3" (TYPE "FR-2") 


L-164,L-170,L-17l,L-172,L-173,L-175,LF-170,LF-17l,LF-172, ­
REAR BRAKES 15" x 3" (TYPE "FR-2") 


L-174,L-180,L-18l,L-182,L-183,L-185,LC -180,LC-18l,LC-182,LF-190 

LF-19I,LF-192 - REAR BRAKES 15" x4" (TYPE "FR-2") 


L2l0,L-2l1,LF-210,LF-2l1,LF-212,LF-220,LF-221,LF-222 ­
FRONT BRAKES 16-1/2" x3-l/2" (TYPE "FR-2SII) 


L-204,L-210,L-211 - REAR BRAKES 16-1/211 x7-1/8" (TYPE "FR-2SD") 
Bleeding the hydraulic brake system ••..•...•.•.•••...•.•..•..•. 11 
Brake adjus trnent .•...••..•...•..•.•....•..•..•.•••••.•..• 10,11 
Brake component parts ...•...•.•.•.•.....•.•••...•..•.••..• 2,4,6 
Removal of brake shoes .•..•..•...•....•••••••.•..........•.•.•. 8,9 
Removal of shoe adjus Hng mechanism .•.•...•.•••.•.•.•...•..••.•••. 8,9 
Removal of wheel cylinders •...•.....•.•..•....•.•.••....•...•••. 9 
Replacement of shoe adjusting mechanism ••..•.•••.•.•••••••.•••.•••. 10 
Replacement of brake shoes •.•..•..••....•.•.•••••.•••.•••.••.••. 10 
Replacement of wheel cy~inders ...•.•...•••...•.•.•...•...•...•••• 10 
Service specifications •.••........•.•.......•.•.•••.•.•.•.•••.•• 12 
Wheel cylinder as s embly; .•••.•.••....•.•.•.•..••.••••••••.•••. 9 
Wheel cylinder disassembly ..•._.••. , ...•.•.•.•.•...•.•••.•.•.••• 9 

SECTION ilL" 
L-184,L-190,L-191,L"I92,L-193,L-195,LC-190,LC-191,LC-192,LF-2l 0, 

LF-211,LF-220,LF-221,LF-222 - REAR BRAKES 16" X 4" (TYPE "FR") 

L-194,L-200,L-201,L-202,L-205,LC-200,LC-20I,LC-202 - REAR BRAKES 
16" x 5" (TYPE '! FR") 

Bleeding the hydraulic brake system •••.••..•...•.•••••••••••.•••••• 6 
Brake adjustment .. , " ... , ... " . " " " " .. & 

5
• " • " • " • " •• " •• " " " • " • " • " • " •• 

Brake component parts ..••...•.•••..••.••..•.•.•••..••.•••••..• 2 
Removal of brake shoes.•.•••.•.•••.•.•..••••••••.•.•.•.•••.• 3 
Removal of shoe adjus ting mechanism .•••...•.••..•.••..•.•••.•.• 4 
Removal of wheel cylinders •••••.•...•...•.•.•..••. ',' ..••..••• 3,4 

(Continued) 
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L-UNE MOTOR TRUCK SERVICE MANUAL 

BRAKE SHOE ADJUSTMENTS AND SERVICING (CONTINUED) 

SECTION til" (Con'd) 
Page 

R eplacemen t of shoe adjus ting mechanism • . • • • . • • • . •.•.•...•.•.•.•••. S 
Replacement of brake shoes ..•.•.....•.•.•.•.......•.•.•...•.•.•. 5 
Replacement of wheel cylinders ...•.••••..•...•.•...•.•...••..•.•. 5 
Service specifications ••........•...•.•.•.....•.•.•••..•.•..•... 6 
Wheel cylinder assembly •.•...•...•.•.•.•.•...••..•..••.•.•••••. 4 
Wheel cylinder disass embly .••.....•.•..••.•...•.•.....•...•..... 4 

PARKING BRAKE ADJUSTMENTS 

SECTION "M" 
LM-120,L-130,L-ISO,LM-1SO,L-160,LG-160,L-170,LF-170 Series Trucks. • • . • . • . • . 1 
L-ISO,LG-lS0 Series Trucks. • . . • . . . • . • . . • • . . . • . • . • . . • • . . . . . • . . • • • • • 1 
L-190 and LF-190 Series Trucks; L-200, L-20l, L-202, L-204 Trucks. • • • • • • . • . • • 2 
L-20S,L-210,L-211,L-2l2,LF-2l0,LF-211,LF-212,LF-220,LF-221 ,LF-222 Trucks. • • • 2 
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HYDRAULIC BRAKE SPECIFICATIONS 

~- ~-

L-IIO L-120 LM-120 L-130 L-151 
LM-150TRUCK MODEL L-lli L-121 LM-121 L-131 LB-140 L-150 L-152 
LM-151L-112 L-122 LM-122 L-132 L-153 

Brake Type...•.•.•.•.•. Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic 

Brake Size (Standard): 

Front •.•.•••.•.•.•. 12xl-3/4x3/16 12xl-3/4x3/16 12xl-3/4x3/16 12xl-3/4x3/16 12xl-3/4x3/16 12:l/ax2xl/4 12-ljax2xl/4 12-=-1/8x2xl/4 


Rear. _•...•.....••.. 12xl-3/4x3/16 12x2x3/16 12x2x3/16 14x2-1/4xl/4 14x2-1/4xl/4 14-I/ax3x3/8 14-1/8x3x3/a 14x2-1/4xl/4 
-----~--

Brake Size (Increased 

Capacity): r 


~Front (Same as Standard) . · .. .. . .. . ......... .. .. .. ., .. . .. 12-1/sx2xl/4 .. ....... 12-1/ax2xl/4
~ ~~ ~ ~ ~ t 
Rear .•.....•...• _ .. · .. . .. . · . .. . .. . .. . .. .. ........ .. .. . .. .. 14-1/8x3x3/a .. .' ...... 14-1/8x3x3/8
~ z 

[T1Number of Shoes: 

Front ......•.•.•.•. 2 2 2 2 2 2 2 2 
 ~ 
Rear ...•....••••... 2 2 2 2 2 2 2 2 o---- c------ -- ­

Type of Anchor: -1 
Front •...•...•.•.•. Single Single Single Single Single Single ,- Single o 

:;;0
Rear .......•.....•. Single Single Single Single Single Single Single Single 


-1Wheel Cylinder Size :;;0
(Standard) : CFront •.•.•..•....•. 1 I I 1 1 1 1 1 n 

Rear ......' .•.. ., •..... I 1-1/8 1-1/8 1-1/4 1-1/4 1-1/4 1-3/8 1-1/4 7' 
Wheel Cylinder Size en 


(Increased Capaci ty); 

Front (Same as Standard) .. .. .. .. .. .. ...... .. .. .. . .. ......... .. .. .. .. I .. ....... I ~
~ ~ 

~Rear .........•.•.•. .. .. . .. . · ....... ......... .. .. .. .. · ........ 1-3/8 .. ..... - 1-3/8 n < 

Number of Wheel Cylinders [T1

(Standard): 

Front •••.......•... 1 1 1 I 1 1 1 1 
 ~ 
Rear .•...•...•.•.•. 1 I 1 1 1 1 1 I » zNumber of Wheel Cylinders 

(Increased Capacity): c 
Front (Same as Standard) . · ...... .- .. .. .. . .. . - ... .......... - .... " . 1 " ........ 1 »
~ r 
Rear .•...•......••. .. .. " .... · " ...... .. . .. .. .. .. .. .. . .. · ........ 2 .. ........ 2 


-, 

Master Cylinder: 

Size (Bore and Stroke) .•. 1-1!8xl-7/16 1-I/axl-7/16 l-r/axl-7/16 1-1/axl-7/16 1-1/8xl-7/16 1-1/axl-7/16 1-1/4xl-7/16 1-l/axl.7/16 


Type ...•••.•.•••.•• Barrel Barrel Bar reI Barrel Barrel Barrel Barrel Barrel ttl 

Hydrovac: (/)~ 
Standard or OptionaL ..•. .. .. . .. . .. .. . .... .. .. .. .. .. · ........ c:>.ptional Optional .. .......

~,:'" ~~ 
Model No. (Bendix) .•... · .. .. .. · ...... . .. .. .. .. ........ · ........ 374000 374000 .........
~ ~.... (/) 

.. C ..Serie s •.....•...•.•. .. .. . .. . ...... .. ... .. .. .. .. .. .. .. .. '" .. · ........ "C" .. " ... '. 'tJo><: 

\I'\I'(/) 

~Cylinder Diameter•..... " ..... " · ... " .. .. " .... " .. ... " .. .. . .. . 6-3/4" 6-3/4" .. " " ... OQ ::r. >-i 
rogt"l 

• " .. OIl •Single or Tandem Piston•. · ....... · " " .... '.. . ...... .. .. .. . .. Single Single . ....... 

--- .... CIl:s:: 
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HYDRAULIC BRAKE SPECIFICATIONS - Continued IUCIltJ:I 
-.-.. -............. - -- ­~-

I» "d " OQ~>L-I60 L-170 
 rot::;~
L-161 LC-160 L-171 N .... 1:"l 


TRUCK MODEL LM-152 L-162 L-164 LC-161 L-I72 L-174 
 n 
I»cnL-163 LC-162 L-173 
 ::r.o<

L-165 L-175 
 8 cn 
!II~ 

Brake Type ............... Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic [y~ 'aulic l'1 
IS:Brake Size (Standard): 

Front ........•........ I Z-I/8x2xl/4 12-1/8x2-1/4x5/16 12-1/8x2-1/4x5/16 12-1/8x2-1/4x5/16 12-1/8x2-1/4x5/16 12-1/8x2-1/4x5/16 

Rear .•.•.......•...... 14-1/8x3x3/8 14-1/8x3x3/8 15x3x3/8 14-1/8x3x3/8 15x3x3/8 15x4x3/8, 


Brake Size (Increased Capacity): 
Front (Same as Standard) .... · ....... 12-1/8x2-1/4x5/16 12-1/8x2-1/4x5/16 12-1/8x2-1/4x5/16 12-1/8x2-1/4x5/16 12-1/8x2-1/4x5/16 ~ 

CRear .•.•.....•...•.... · .. . .. . 15x4x3/8 15x4x3/8 15x4x3/8 15x4x3/8 _15x5x3/8 z 
Number of Shoes: [T1 


Front ....•...•.•...... 2 2 2 2 2 2 

~ 

Rear .............•.... 2 2 2 2 2 2 


Type of Anchor: 

Front ....•....••...... Single Double Double Double Double Double 
 ~ 

:;;0Rear ...•.....•.•...... Double Double Double Double Double Double 

Wheel Cylinder Size (Standard): 
---

-:I 
Front ....•..•• '.•.•.•.. 1 1-1/8 1-1/8 1-1/8 1-1/4 1-1/4 :;;0 

C
Rear .................. 1-3/8 1-3/8 1-3/8 1-3/8 1-1/2 1-1/2 
 n 

Wheel Cylinder Size (Increased 7' 
Capacity): (fJ

Front (Same as Standard) .... · ...... 1-1/8 1-1/8 1-1/8 1-1/4 1-1/4 

Rear...............•.• · .. " .. 1-3/8 1-3/8 1-3/8 1-1/2 1-1/2 ~ 

< 

Number of Wheel Cylinders n 
(Standard) : [T1 


Front .. _..........•.... 1 2 2 2 2 2 

~ Rear .........•.•.....• 2 2 2 2 2 2 
 >Number of Wheel Cylinders Z 

(Increased Capaci ty): CFront (Same as Standard) .... ......... 2 2 2 2 2 
 > 
Rear .......•.........• · .. . . 2 2 2 2 2 r
~ 

Master Cylinder: 
Size (Bore and Stroke) ...... 1-1/4xl-7/16 1-1/4xl-7/16 1-1/4xl-7/16 1-1/4xl-7/16 1-1/2xl-7/16 1-1/2xl-7/16 

Type .......•...•. _..•.. Barrel Barrel Barrel Barrel Barrel Barrel 


Hydrovac: 
~Standard or Optional •.•...•' . .. .. . Standard Standard Standard Standard Standard 

Model No. (Bendix) .....•.. · . . .... 374000 374000 374000 375279 * 375279 * 

·'C 1 ltC" .. C .. He"
•Series..•...•.........• · .. .. . "C" 
~ 

Cylinder Diameter ........ · .. . ... 6-3/4" 6-3/4" 6-3/4" 9-1/2" 9-1/2" 


Single or Tandem Piston .•.. · ., ..... Single Single Single Single (Guided) Single (Guided) 

* These hydrovacs contain a residual pressure check valve and must be used with a master cylinder that does not have a residual pressure check valve. 
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HYDRAULIC BRAKE SPECIFICATIONS - Continued 

L-l80 L-190 

LF-l70 L-18l LC-180 L-19l 


TRUCK MODEL LF-l71 L-182 L-184 LC-18l L-l92 L-194 

LF-ln L-l83 LC-182 L-193 


L-185 L-l95 


Brake Type ........•.....• Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic 


Brake Size (Standard): 
Front ................. 12-1/8x2-l/4x5/16 13x2-1/4x5/16 l3x2-l/4x5/16 13x2-1/4x5/16 15x2-1/4x5/l6 l5x2-l/4x5/16 

Rear .....•...........• l5x3x3/8 l5x4x3/8 l6x4x3/8 l5x4x3/8 16x4x3/8 l6x5x3/8 


Brake Size (Increased Capacity): r 
Front (Same as Standard) .... l2-l/8x2-1/4x5/l6 13x2-l/4x5/16 l3x2-f/4x5/l6 13x2-l/4x5/l6 l5x2-1/4x5/l6 l5x2-l/4x5/l6 t 
Rear .•.......•........ 15x4x3/8 15x5x3/8 l6x5x3/8 l5x5x3/S 16x5x3/8 l6x6x3/8 	 z 

[TJ
Number of Shoes: 


Front ..•.•.. ......... 2 2 2 2 2 2 
 $: 
Rear .............•.•.• 2 2 2 2 2 	 2 


Type of Anchor: 
Front ..........•...... Double Double Double Double Double Double ~ 
Rear ...•...........•.. Double Double Double Double Double Double 


Wheel Cylinder Size (Standard): ;:j
Front ........ , .•.•...• 1-1/4 1-1/8 1-1/8 1-1/8 1-1/4 1-1/4 
 C 
Rear ..... " .•......•... 1-3/8 1-1/2 1-1/2 1-3/4 1-3/4 1-3/4 () 

~ 'Wheel Cylinder Size (Increased 
Capacity): Ul 

Front (Same as Standard) .•.. 1-1/4 1-1/8 1-1/8 I-lis 1-1/4 1-1/4 ~ Rear ...•............•. 1-3/8 1-1/2 1-1/2 1-1/2 1-3/4 1-3/4 
 <
Number of Wheel Cylinders 	 ­()

(Standard): [TJ
Front ..............•.. 2 	 2 2 2 2 2 


$:Rear .•.•.......•...•.• 2 2 2 2 2 	 2 

----	 ~-. »Number of Wheel Cylinders z(Increased Capacity): 	

! 

cFront (Same as Standard) .•.. 2 2 	 2 2 2 2 
 » 
Rear .................. 2 2 2 2 2 	 2 
 r 

Master Cylinder: 
Size (Bore and Stroke) ...•. '. 1-3/4xl-7/16 1-1/2xl-7/16 1-1/2xl-7/16 1-1/2xl-7/l6 1-3/4xl-7/16 1 .3!"4xl-7/16

-_.--------- ­

Type .....•...........• Barrel Barrel Barrel Barrel Barrel Barrel 

b1 

Hydrovac: l:tI 
Standard Or Optional ......• Standard Standard Standard Standard Standard Standard ~> 

~ ~375279 ~,Model No. (Bendix) .....•.. 375278 * 375279 * 375279 *' 	 375278 * 375278 * oM 
",. .. C ..Series.••...•.......•.. 	 "C" "C" "C" "C" l~C'· ;:!!(Il 


,,0"'::
Cylinder Diameter..•...•.. 9-1/2" 9-1/2" 9-1/2" 9-1/2' , 9-1/2" 9-1/2" PlPI(Il 

OQ ::r. I-i
Single or Tandem Piston .__"__ .• Single (Guided) Single (Guided) Single (Guided) Single (Guided) Single (Guided) Single (Guided) CD§M

* These hydrovacs contain a residual pressure check valve and .must be used with a master cylinder that does not have a residual pressure check valve. ""tilts: 
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TRUCK MODEL 

-

Brake Type ...•.•......... 


Brake Size (Standard): 
Front •.•..•........•.• 

Rear ................... 

Brake Size (Increased Capacity): 
Front (Same as Standard) .••. 

Rear .•...•.•.....•...• 

Number of Shoes: 
Front ..•.•............ 

Rear.........•........ 

Type of Anchor: 
Front ..•.•.•.....•.•.. 

Rear .............•.•.• 

Wheel Cylinder Size (Standard): 
Front ........... _ •.•.. 

Rear...............•.. 

Wheel Cylinder Size (Increased 
Capacity): 

Front (Same as Standard) .•.. 

Rear ............•..• _ • 

Number of Wheel Cylinders 
(Standard) : 

Front.................. 

Rear ...........•.•.•.• 

Number of Wheel Cylinders 
(Increased Capacity): 

Front (Same as Standard) ..•• 

Rear ..•............... 

)I/laster Cylinder: 
Size (Bore and Stroke) •..•.• 

Type ...•...•.•..•....• 


Hydrovac: 

Standard or Optional ..•.... 


Model No. (Bendix) ...••... 


Series..•.......•.•.•.• 


~linder Diameter .......• 


Single or Tandem Piston .... 


HYDRAULIC BRAKE SPECIFICATIONS - Continued 

L-200
LF-190 LC-190 L-201
LF-191 LC-191 L-204L-202
LF-192 LC-I92 L-20S 

-

Hydraulic Hydraulic Hydraulic Hydraulic 
-

ISx2-1/4xS/16 lSx2-1/4xS/16 lSx2-1j4xS/16 ISx2-1/4xS/16 

ISx4x3/S 16x4x3/8 16xSx3/8 16-1/2x7-1/8xS/S 

ISx2-1/4xS/16 lSx2-1/4xS/16 lSx2-1/4xS/16 10 • .. .. ,., 

15x5x3/8 16x5x3/8 16x6x3/8 . . . 

2 2 2 2 

2 2 2 2 
- -

Double Double Double Double 

Double Double Double Double 
.~~ - ~-

1-1/4 1-1/4 1-1/4 1-1/4 

1-1/2 1-3/4 1-3/4 1-S/8 

~1-1/4 1-1/4 1-1/4 .. . .. .. 

1-1/2 1-3/4 1-3/4 . ..... 

2 2 2 2 

2 2 2 2 Siamese Twin-type 

l 2 2 " ........ 

2 2 2 .. . . . . 

1-3/4x2-1/2 1-3/4xl-7/16 1-3/4xl-7/16 1-3/4x2-1/2 

Barrel Barrel Barrel Barrel 
-

Standard Standard Standard Standard 

374229 * 375278 * 375278 * 374230 * 
-

\lC" ~(C~' ·"C't "C" 

9-1/2" 9-1/2" 9-1/2" 9-1/2" 

Tandem Single (Guided) Single (Guided) Tandem 

LC-200 
LC-201 
LC-202 

Hydraulic 

12x.2-1/4xS/16 

l6xSx3/8 

15x2-1/4x5/16 

16x6x:?/S 

2 

2 

Double 

Double 
f-- ­

1-1/4 

1-3/4 

1-1/4 

1-3/4 

2 

2 

2 

2 

1-3/4xl-7/16 

Barrel 

Standard 

375278 * 
"C" 

9- 1/2" 

Single (Guided) 

~~ 

L-201 
L-211 

Hydraulic 

16-1/2x3-1/2xS/S 

16-1/2x7-1/8xS/S 

- "' ..... 
.. " ..... 

2 

4 

Double 

Double 
-

1-1/2 

1,5/8 

.... II' ... 

· ....... 


2 


2 Siamese Twin-type 


· ..... 
· . '" .. 

1-3/4x2-1/2 

Barrel 

Standard 

374230 * 
"Ct' 

9-1/2" 
Tandem 

"OC/ltJj 
II' 't:l !:D 
OQ~> 
(\) I=::;~ 
II»~. t<:I 

II'C/l
0:..:: 
OC/l::s ., 
(Il t<:I 

~ 

r 
t z 
[11 

3: 
~ o 
~ 

-l 
~ 
C 
(') 
7\ 
(J) 
[11 
~ 
< o 
[11 

3: » 
z 
c » 

r 

* These hydrovacs contain a residual pressure check valve and must be used with a master cylinder that does not have a residual pressure check valve. 

Donated by John & Susan Hansen - For Personal Use Only



---

----

---- -----

----

-------

-------

-----

-----

----- ----

---

------------

-----

-----------

HYDRAULIC BRAKE SPECIFICATIONS - Continued 

LF-210 LF-160 
L-220 L-230 LF-230TRUCK MODEL LF-211 LF-221 
L-225 L-231 LF-23lLF-212 LF-222 

Brake Type •.........•.... Hydraulic · ....... Hydraulic .. ..... · ...... 

Brake Size (Standard): 

Front ..•...•...•...... 16-1/2x3-1/Zxs/s · .. . .. .. 16-1/Zx3-1/Zxs/s ...... .. ... .. .. . .. . 
Rear ...•.......•.•.•.• 16x4x3/8 .. .... " . 16x4x3/8 .. ........ .. ........ 


Brake Size (Increased Capacity): rFront (Same as Standard) ...• · .. . .... .. .. .. .. . ........... .. .. .. . .. .. .. .. .. . 
 tRear .•.•.......•...•.. · .. .. .. .. · .. .. .. .. .......... " ........ · ........ 
 ---- z 
Number of Shoes: ["l1 

Front ..•...•.•.....•.. 2. ........ " 2 ......... , ........ 
$:Rear.......•.......... 2 .. .. . .. .. 2 ... .. ...... . ......... 
 o 

Type of Anchor: ...; 
Front ........•...•.... Double ........ <- Double " ....... .. ... - .. o 
Rear .•.•.....•.....•.• Double .. .... ., .. Double .. ...... .. . .. . ;::0

~ 

Wheel Cylinder Size (Standard): ...; 
Front •.....•.......•.• I-liz .. ...... I-liz - .. .. ... .. ........ ~ Rear.......•.......•.• 1-3/4 .......... 1-3/4 .. ........ · ........ 
 () 

Wheel Cylinder Size (Increased A 
Capacity): 

U>Front (Same as Standard) .•.. · .. - ... .. .. .. .. . .. ...... .. ........ · ....... 
 ["l1 
Rear.........•........ .. .. .. .. . .. .. " .... .. .. .. . .. .. . .. . .. .. ........ ;::0 

Number of Wheel Cylinders < 
(Standard) : n 

Front •................ 2 · ........ 2 · ........ .. ........ ["l1 

Rear.................. 2 · ~ .. .. . 2 .. .. to · " .....
... $: 
Number of Wheel Cylinders 

---

:r> 
(Increased Capacity): z 

Front (Same as Standard) .... · ........ .......... .. ..... " · ,. ......
........ <0 
 c:: 
..Rear .......•...•...... .. .. .. .. . .. - ..... .. .. ........ ... 0 .. · ........ :r> 


--- ----~--- ------ ­ rMaster Cylinder: 
---~ 

Size (Bore and Stroke) ...... 1-3/4x2-1/2 · ....... 1-3/4xZ-I/Z .. ....... .. ..... 
~Type...........•...... Barrel Barrel .. . .. . . .. ... " . " .. . .. 


Hydrovac: tl1 
~Standard or Optional •...... Standard · . . .. Standard · . " ... ,. .. . ~ " C/l~ 

~Model No. {Bendix} ., ......• 374230 * " .... ., ., 374Z30 * · . .. . .. ,. .. . . .. 'g~
ntri

~IC" '·C'lSeries....... .. ~ ,. " . . ~ . .. · ...... • II> • · ...... I::;
• " 

.... C/l
Cylinder Diameter•...•.... 9-1/2" " .. . ., . 9-1/Z" .. .. . . · .. . .~ ~ '"cJn>< 

III III C/l 
Single or Tanden Piston ..... Tandem · . . . Tandem .. . . . · ...... OQ ::r."~ ~ 

lI>§tri
* These hydrovacs contain a residual pressure check valve and must be used with a master cylinder that does not have a residual pressure check valve. V\D>iS': 
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1jtlltJjAIR BRAKE SPECIFICATIONS 
III 'tI ::tl 
OQ~>
(\)I::;~

L-IB4 L-194 O'h' M 
L-IBO LC-IBO L-190 LF-190 LC-190 L-lOO LC-lOO III til 

TRUCK MODEL L-IBl LC-IBI L-191 LF-191 LC-191 L-201 LC-201 ::r.-< 
o tilL-IBl LC-IBl L-l92 LF-192 LC-l92 L-202 LC-202 i:I ,...:j 

L-IBS L-19S L-20S Ul 
M 
~ 

Standard or Special. • . • Special . • • . • Special • . • . • • . • . • Special ....• 

Brake Size: 
Front ....•...... l6xl-l/4xS/16 • • • . • l6xl-l/4xS/16 • . • • . . . . . • 16xl-l/4xS/16 •.•.• r:­cRear ....•.•.. " 16xS-l/lxl/l . . • . . 16-l/lx6x3/4 . . • . . • . • • • 16-1/2x6x3/4 •.•.• z 

[TJ
Brake Chamber-Front: 

Location. . . . . . • .. Back. Plate • . • . • Back. Plate • • • . • . . • . • Back. Plate .••.• 3: 
Type . • • . . . . . . . . E . . . . . E • • • . • . . • . • E . . •.• ~ oSize.. . . . • . . . • . . 6-3/16 • . • . • 6-3/16 • . • • • . . • • . 6-3/16 .•••• 

~ 

Brake Chamber-Rear: --1 
Location. . • . . . . . • Axle Pad . • • . . Axle Pad . • • . • • . . . • Axle Pad •.•.. ~ 

C 
Type . . • . • . . . . . • C . . • . . C • • • . • . . • . • B ••••. () 

A 
Size.... . • . • • . . . . • B-l/16 • . . • . 9-3/16 • • . . • . . • . • 9-3/16 •.•.• 

tf) 
[TJ

Slack Adjuster Length: 
Front •.•.•.....• 3-3/B •.•.• 4 •.•.• ..•.• S •.... ~ nRear • . • • • . • . • • • 6 . . . . . 6 • . • . • • . • . • 7 •.•.• [TJ 

~ 

Brake Valve: 3: 
Model. . • . • . • . • . . D-l • . • . • D-l . . . • • . . • . • D-l . . • . • » z
Control. • . . . . . . .. Foot Pedal . . . . . Foot Pedal . . • . • . . • . • Foot Pedal .•••• c »

Air Reservoir: r 
Number Used. . . . . • 1 . . . . . 1 . • • • . • . • . • 1 •.•.• 

Length and Diameter. 4l-1/lxB • . . • • 4l-l/2xB . • • . • • . • . • 41-1/lx8 •.••• 

Air Compressor: 
Type (Westinghouse). l-Cyl. . • • . • l-Cyl. . . • . • • .•. , 2-Cyl. • , •.• 

Capacity in Cu. Ft . • 7-1/4 • . • . • 7-1/4 • . • . • • • • • . 7-1/4 ••••• 

Cooling. • . • . • . . . • ·Water ... , • _ Water • , • • • . . . • . Water •.•.• 

Mounting. • • . • • • . • Engine • , • . • Engine ••••, • • , • • • Engine • , •.• 

Drive.. • . . . • . • . • .J?e!:f; ____ ._--,,- ._~._,---.~Belt __ __ ...... • .• _~ _~ ._~.~ __ 13~lt _._'....:.._._.'---_ 
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AIR BRAKE SPECIFICATIONS - Continued 

LF-210 	 LF-220
L-2l0 	 L-220 L-230 LF-230

TRUCK MODEL L-204 	 LF-211 LF-Z21L-2l1 	 L-2Z5 L-Z31 LF-Z31
LF-ZIZ 	 LF-222 

Standard or Special. •... Special Special • .. .. .. <II .. .. «> .. .. .. .. .. .. . .. .. .. .. .. .. " to .. .. 

Brake Size: 
Front .. ~ ..••..... 16xZ-I/4x5/16 l7-1/4x3x3/a .. .. .. .. .. .. .. .. .. .. .. ., .. .. .. .. .. .. .. .. .. .. .. .. . r:­
Rear .••.•.•.•.•. 16-I/Zx7x3/4 l6-l/Zx7x3/4 • .. .. .. .. dO .. .. .. .. .. .. .. .. .. .. .... .. (j. .. 	 .. .. .. .. c 

Z 
Brake Chalnber- Front: 	 fT1 

Location ......•.•. Back. Plate Back. Plate .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 	 .. .. «> .. ..'" .. "" .. ~ 
Type ..•...•...•. E A .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 	 o 

-l 
.. GI .. 	 .. .. ..Size .....•.•...•. 6-3/16 6-15/16 .. .. .. .. .. .. .. .. .. .. .. .. .. .. " <0 .. It .. o 

:A) 
Brake Chalnber-Rear: 

-lLocation •.....•... Axle Pad Axle Pad .. .. .. .. .. .. .. .. . .. .. .. .. .. .. · .. .. .. .. .. .... 1:1~ 

------	 :A) 
CType ..•.......•. G 	 G .. .. .. ,. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. ...... 
 n 

Size .....•....... 9-7/a 9-7/a .. .. .. .. .. .. .. .. a .. .. a .. .. • .. .. .. .. .. .. .. .. .. . ~ 


(J) 
Slack Adjuster Length: 	 fT1 

:A)Front •.•...•...•. 5 	 5 ....... 00< .. .. .. .. .. .. .. .. .. "' .. .. .. .. .. .. .. .. .. .. 

< 

~Rear •.•..- ••.•••. 6-l/Z 6-1/2 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. " ........ 
 n 
fT1 

Brake Valve: 
.. ..Model. ...•.•...•. D-I D-I .. .. .. .. .. .. .. .. .. .. .. Ii) .. .. .. . .. .. .. .. .. .. .. 	 ~ 

r------------ »
Control. •.•...•.•. Foot Pedal Foot Pedal .. .. .. . .. ...... " . .. .. f) .. '" .. .. .. .. .. .. .. .. .... z 

c 
Air Reservoir: » 

NUlnber Used•••••.• 1 	 I .. .. .. .. .. .. .. .. .. " .. .. .. .. .. G .. .. .. .. .. r.. It 	 .. .. 

Length and Dialneter .. 4l-l/Zxa 4l-l/2xa .. .. .. .... .. .. .. .. .. . .. .. .. .. .. <;I .. .. .. .. .. .... .. 

------	 ------ ----~ 

Air COlnfressor: tJj 

Type Westinghouse) •. Z-Cyl. Z-Cyl. · . .. ,. '" '" . '" . '" '" . . . .. '" . . . . · .... l:Q 
1Zl» 

Capacity Cu. Ft•.•... 7-1/4 7-1/4 '" <» • '" '" '" . '" '" '" .. . . . '" • a a ,. OJ OJ • OJ '" ]~• 

t-' ­
~Cooling.•...•..... Water Water · .. . '" . . .. .. . . .. '" '" 0 • . . . .. '" .. . . . ~1Zl 

n'1:l O-<Mounting..•.••••.. Engine Engine '" .. . . '" '" '" .. '" '" . . '" . '" · . . . . · . . . .. IUIUIZl 
------ ----~ 

(lQ p: ~ 
(1) 0 tx:l

~Drive ........•.•. Belt Belt · . . . '" . . '" .. . .. . .. .. .. '" . .. .. · . . . .. 

-.Jg~ 
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HYDRAULIC BRAKES 

HYDRAULIC BRAKE SYSTEM 

The hydraulic system used to actuate the brake 
mechanism consists of a compensating type 
master cylinder in which the hydraulic pressure 
is originated; individual wheel cylinders, in 
which the hydraulic pressure is applied, which 
serve to actuate the brake shoes against the 
br ake drum of each wheel; and the "Line" con­
sisting of steel tubing, flexible hose, brackets 
and unions, interconnecting the master cylinder 
and wheel cylinders. The master cylinder and 
wheel cylinders are fitted with pistons, all of 
which are provided with cup packings, which 
act as a seal to maintain pressure and prevent 
loss of brake fluid. 

Depressing the brake pedal moves the piston 
within the master cylinder, thus displacing the 
brake fluid from the master cylinder through its 
outlet orifices, tubing and flexible hose con­
nections into the wheel cylinders. The brake 
fluid, being noncompressible, enters each of 
the wheel cylinders, causing the cylinder pistons 
to move outward and actuate the brake shoes. 
As pressure on the pedal is increased, greater 
hydraulic pressure is built up within the wheel 
cylinders, and consequently greater force is 
exerted against the shoes. 

When the pressure on the pedal is released. 
the brake shoe retracting springs return the brake 
shoes to their normal or released position. The 
return movement of the brake shoes, in turn, 
c·auses movement of the wheel cylinder pistons 
toward their released position. thus forcing 
the fluid back thru the tubing into the master 
cylinder. 

HydrauliC F~uid 
Always use genuine "Lockheed" or other high 
grade automotive type brake fluid. The use of 
other than genuine "Lockheed" or any high grade 
automotive type brake fluid or the introduction of 
mineral base oil into the system will cause 
rubber parts to swell and become inoperative. 

Combination Type Master Cylinder (Fig. 1) 
The combination type master cylinder consists 
of barrel and tank casting, double check valve 
(L), piston cup return spring (I), piston cup (D), 
piston (B), piston stop (p). boot (G) and connecting 
link (A). . 
The fluid reservoir or supply tank is cast in­
tegral over the master cylinder barrel. A com­
bination filler and breather plug (N) permits 
atmospheric pressure on the reserve fluid at 
all times. 

Depression of the pedal causes piston (B) and 
cup (D) to move forward in the cylinder barrel. 
A very small forward movement of cup (D) closes 

compensating port (C) and the pressure stroke 
commences. 

Actual pressure is not built up until the fluid 
displaced has caused all shoes to go into con­
tact with their drums. Additional pressure 
on the pedal produces hydraulic pressure within 
the brake system. 

Removal of operator's foot from the brake 
pedal after each brake application permits 
the brake pedal and push rod (A) to return 
independently to their off-position. 

The return of piston (B) and cup (D) is accom­
plished by the piston return spring (I). 

The piston for this type of unit is designed to 
carry a primary cup (D) and a secondary cup 
(E). The construction of the piston is such that 
reserve fluid from the tank passes through 
vent (R) in a recessed area. Thus we have 
fluid on both sides of the primary cup. The 
secondary cup (E) is merely a seal to prevent 
loss of reserve fluid into boot (G). 

The combination type master cylinder is also 
known as a compensating type. Its primary 
compensating function is to maintain a constant 
volume of fluid in the system at all times, re­
gardless of expansion (heat) or contraction 
(cold). The secondary compensating function is 
the replacement of additional fluid into the system 
to counterbalance any loss due to gravity seepage. 

The return to off-position of piston (B) and cup 
(D) is much faster in displaced volume than the 
return of the fluid through fitting (J) into the 
master cylinder. A momentary vacuum is 
created in the cylinder barrel and additional 
fluid is drawn into the system through the drilled 
holes in piston (B) and past the lip of cup (D). 
The operating fluid returns more slowly from 
the wheel cylinders and lines back into the master 
cylinder barrel. Any excess is by-passed by port 
(C) into the reservoir. Thus we have a cylinder 
full of fluid for the next brake application. 

IHllli!l"ot--J 

A G E B D A·22934 

Fig. I Typical Combination Type Master Cyl­
inder. 

PRINTED IN uNITED STA.TES OF AM£RtCA 
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Check Valve 

A double check valve is used in all master 
cylinders of the compensating type. It is held 
in the closed end of the master cylinder barrel 
by the piston cup return spring. 

The valve performs two functions: 

It acts as~ a seal to prevent fluid or air being 
drawn into the system through the bleeder screw 
during the bleeding operation. 

Fluid passed through the valve on the pressure 
stroke can return into the master cylinder barrel 
only by raising the entire valve from its seat. 
The valve is held in place by the cup return 
spring. 

When the pressure on the returning fluid drops 
below 6 to 8 pounds, the spring closes the valve 
and the system is under a slight pressure. This 
pressure will not cause the shoes to drag. It is 
used to assure a positive seal at the wheel cylin­
der cup packings. 

The valve does not control brake pedal move­
ment. Do not try to remedy this complaint by 
changing the valve. 

NOTE: On vehicles equipped with certain models 
of Hydrovacs the check valve is located in the 
Hydrovac slave cylinder tube; and where this 
is the case, no check valve is used in the master 
cylinder. (See Hydrovac Specifications.) 

Wheel Cylinders (Fig. 2 and 3) 

Two types of wheel cylinders are used in the 
hydraulic brake system. Different combinations 
of these two types of cylinders are used on 
different model trucks. Fig. 2 illustrates a single 
piston wheel cylinder, and Fig. 3 illustrates a 
double piston wheel cylinder. The wheel cylinder 
assembly is the unit that changes the applied 
hydraulic pressure into mechanical force to 
actuate the brake shoes. 

Piston 

Piston spring 


A-22743 

Fig.2 - Typical Wheel Cylinder (Single-piston 
ty pe). 

Boot Cup Piston spring 

141--- Bleeder valve 

A-22728 

Fig. 3 - Typical Wheel Cylinder (Oouble-piston 
type) • 

Repairs to Master and Wheel Cylinders 

It is possible to rehone the majority of cyl­
inders and place them in good working condition; 
however, this requires the use of up-to-date 
honing equipment and plug gauges. A cylinder 
hone kit is available under number SE-1679,and 
a set of plug gauges under number SE-IOOO. 

If this equipment is not available, we recom­
mend that the unit be taken to the nearest Wagner 
Service Branch or Authorized Service Station 
for repairing, 

Cylinders and parts must not be washed in 
gasoline, kerosene or oil. Use high-grade 
denatured alcohol. 

Care 

Keep all lubricant and brake fluid away from 
brake linings. 

Inspect master cylinder at the time of making 
brake adjustments -- for correct fluid level. 
Fluid should be within 3/8" from bottom of filler 
neck. Do not fill supply reservoir to top of filler 
neck. Caution: When removing supply reser­
voir filler cap, extreme care must be used to 
prevent dirt or moisture from entering master 
cylinder. 

Brake pedal Adjustment 

When brake control system is in release position, 
foot brake pedal should have 1/4" free travel 
(Fig. 4) before the pressure stroke starts. This 
free travel is required to prevent blocking of 
compensating port in master cylinder. Brakes 
will drag if compensating port becomes blocked 
due to pressure building up in the system. 
Shorten pedal push-rod to allow piston to uncover 
compensating port, allowing fluid to escape into 
tank. 
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Fig. q - Brake Pedal Free Travel. 

Bleeding The Lines (Also see Hydrovac Section) 

Any air inside the hydraulic system must be 
removed. Whenever a line has been discon­
nected at master cylinder, the entire system must 
be bled at all wheels until all air is com.pletely 
expelled. When a line has been disconnected 
at any wheel cylinder, this cylinder together 
with the cylinder on the opposite wheel must be 
bled. Air in the system will cause a springy, 
rubbery action of the brake pedal. Should a 
sufficient quantity be introduced into the system, 
the brake pedal will go to toeboard under norm.al 
pressure. 

Fill master cylinder supply reservoir with 
genuine Lockheed or any high grade automotive 
type brake fluid and see that it is kept at least 
half full during entire bleeding operation. 

Use pressure-type brake bleeder where avail ­
able. Attach bleeder tube to bleeder valve by 
pushing tube over the end of bleeder valve. 
Allow tube to hang in a clean container, such 
as a pint glass jar. Unscrew bleeder valve 
3/4 turn and depress brake pedal by hand, using 
half strokes, allowing pedal to return slowly. 
Pumping brake pedal forces fluid out into glass 
jar, and carries with it any air which might be 
present in the system. Watch flow of fluid from 
tube, the end of which should be kept below sur­
face of fluid in pint bottle, and when all air 
bubbles cease to appear or when streamis a solid 
fluid mass, close bleeder valve. (See Fig. 5.) 

Fluid withdrawn in bleeding operation should 
not be used again, unless absolutely certain 
that it does not contain iITlpurities. Fluid of 

Fig, 5 

which the cleanliness is questionable should 
never be used. Fluid should be replenished in 
supply reservoir after each cylinder is bled. 
Should supply reservoir be drained during bleed­
ing operation, air will enter the system and re­
bleeding will then be necessary. 

Maintenance Hints 

1. 	 PEDAL GOES TO FLOOR BOARD: 

(a) 	 Normal wear of lining. 
(b) 	 Brake shoes not properly adjusted. 
(c) 	 Leak in system. 
(d) 	 Air in system. 
(e) 	 Pedal improperly set. 
(f) 	 No fluid in supply reservoir. 

(a) 	 When brake linings become worn it is 
necessary to set the shoes 'into closer 
relation to bra.ke drums. This condition 
is usually accompanied by the remark 
that it is necessary to pump the pedal 
several times before a brake is obtained. 
Shoes should be set in accordance with 
instructions on ADJUSTMENTS FOR 
WEAR. Do not disturb anchor pins when 
ITlaking this adjustment. Adjustment 
must be made while drums are cool. 

PR!N'r~O IN UNltEO STATES OF' AMERICA 
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(b) 	 In cases where the anchor pins have 
been disturbed and the relation of the 
arc of the shoes to drums changed, lining 
will wear rapidly and the braking ef­
ficiency of that particular wheel will be 
reduced. To overcome this condition, 
follow instructions as outlined in 
MAJOR ADJUSTMENTS, brake shoe 
adjustment sections. 

(c) 	 A leak in the system will allow the 
pedal, under pressure, to go to toe 
board gradually. If no leaks are found 
at wheels or joints, remove master 
cylinder and check bore of barrel for 
scores or scratches. 

(d) 	 Air in the system will cause a springy, 
rubbery action of the pedal. Should a 
sufficient quantity be introduced' into 
the system, the pedal will go to toe 
board under normal pressure. System 
should be bled, 

(e) 	 Brake pedals should be set to give the 
correct amount of free movement before 
the pressure stroke starts. Excessive 
free movement reduces the active travel 
of the master cylinder piston, which in 
turn determines the amount of working 
fluid to be expelled from the master 
cylinder into the lines or system. 

(f) 	 The fluid level in the supply reservoir 
should be checked at regular intervals. 
Should the reservoir become empty, air 
will be introduced into the system, 
necessitating bleeding. 

Z. 	 ALL BRAKES DRAG: 

(a) 	 Mineral oil in system. 

(b) 	 Pedal improperly set. 

(a) 	 The introduction of mineral oil, such as 
engine oil, kerosene, or any fluid with 
a mj,neral base, into the system will 
cause the cups to swell and distort, 
making it necessary to replace all cups 
and flush system. 

(b) 	 Directly ahead of the master cylinder 
piston cup (when in normal release 
position) is a relief port. It is im­
perative that this port be open when the 
brakes are released. Brake pedal 
should be set to give the proper free 
movement before pressure stroke begins. 
Should this port be blocked by piston 
cup not returning to its proper release 
position, the pressure in the system will 

gradually build up and brakes drag. 
Shorten pedal push rod to allow piston 
to uncover compensating port, allowing 
fluid to return to tank. 

3. 	 ONE WHEEL DRAGS: 

(a) 	 Weak brake shoe return spring. 

(b) 	 Brake shoe set too close to drum. 

(c) 	 Cups distorted. 

(d) 	 Loose wheel bearings. 

Remedy 

(a) 	 Springs sometimes lose their con­
tracting power and take a set. Replace 
spring. 

(b) 	 Readjust shoes to proper clearance. 
Do not change anchor pin setting unless 
necessary. 

(c) 	 If in repairing wheel cylinders, kero­
sene, gasoline and other fluids are used 
as a cleaner, instead of alcohol, the 
cups will swell and distort. The return 
action of the shoes will be retarded and 
the brake drum will heat. Replace 
cups and wash unit in alcohol and dip all 
parts in fluid before reassembling. 

(d) 	 Tighten bearings. 

4. 	 TRUCK PULLS TO ONE SIDE: 

(a) 	 Grease-soaked lining. 

(b) 	 Shoes improperly set. 

(c) 	 Backing plates loose on axle. 

(d) 	 Front spring U-bolts loose. 

(e) 	 Different makes of lining. 

(f) 	 Tires not properly inflated. 

(a) 	 Replace with new lining of same make'. 
Grease-soaked linings cannot be sal­
vaged by washing or cleaning. 

(b) 	 Refer to MAJOR ADJUST1YlENTS, brake 
shoe adjustment sections. 
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(c) 	 Loose backing plates perlTIit the brake 
asselTIbly to shift on the locating bolts. 
This shifting changes the predeterlTIined 
centers and causes unequal efficiency. 
Tighten backing plate and readjust shoes 
with feeler gauge. 

(d) 	 Loose spring U-bolts perlTIit the axle to 
shift on the springs and run out of line. 
This is noticed especially when a high 
braking torque is developed. Tighten 
U-bolts at their proper location on 
spring. 

(e) 	 Different ITIakes of linings have different 
braking efficiency. Two different lTIakes. 
one with high efficiency and one with low 
efficiency, would cause truck to pull to 
one side. 

(f) 	 All tires should be properly inflated. 

5. 	 SPRINGY, SPONGY PEDAL: 

Cause 

(a) 	 Brakes shoes not properly adjusted. 

(b) Air in systelTI. 


RelTIedy 


(a) 	 Consult relTIedy (b) under No. 1. 

(b) 	 Consult relTIedy (d) under No.1. 

6. 	 EXCESSIVE PRESSURE ON PEDAL, POOR 
STOP: 

Cause 

(a) 	 Brake shoes not properly adjusted. 

(b) 	 lITIpr oper lining. 

(c) 	 Oil in lining. 

(d) Lining lTIaking partial contact. 


RelTIedy 


(a) 	 Consult relTIedy (b) under No. 1. 

(b) 	 Specified linings have been developed 
to give satisfactory service and no 
changes should be lTIade in the field to 
other lTIakes of linings. 

(c) 	 Replace shoes. 

(d) 	 RelTIove high spots. 
PRINTEO IN UNIT~C STATI;S OF AMERICA 

7. 	 LIGHT PRESSURE ON PEDAL, SEVERE 
BRAKES: 

Cause 

(a) 	 Brake shoes not properly adjusted. 

(b) 	 Loose backing plate on axles. 

(c) Grease-soaked lining. 


RelTIedy 


(a) 	 Consult relTIedy (b) under No.4. 

(b) 	 Consult relTIedy (c) under No.4. 

(c) 	 Consult relTIedy (a) under No.4. 

Donated by John & Susan Hansen - For Personal Use Only



Donated by John & Susan Hansen - For Personal Use Only



BRAKES­
HYDROVAC POWER

L-LINE MOTOR TRUCK SERVICE MANUAL Section B 
Page 1 

HYDROVAC POWER BRAKE SYSTEM 


Atmo.phere control 
. line 

Bleeder valve. 

'Trailer brake 
End plate 

'Contr~1 vah'e--______....: 

Atmosphere i81e1 ___---.,;... 
From Bir deaner 

conoectioo plug -----_3­

vac.uum lource 

Fig. I - Exterior View of Third Series ("C" Series) Single 6-3fij" 
Diameter Piston Hydrovac ~o. ~7qOOO (Fig. 2 illustrates the Interior 
Details of the Above Unit.) 

Colllrol valve piston 

. Diaphragm retlD'D spring 

Bleeder valve 

Outlet to wheel 
.cylind;rs . 

VaC1l1llllilktoD 

Lubrication plug 

Cylinder sheD A-23201 • 

Fig. 2 - Sectional View of Third Series ("C R Series) Single 6-3/qn 
Diameter Piston Hydrovac No. 37QOOO. 
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Atmosphere control line 

"" ~.'UllU"l sheD 
connection plug 
Trailer brake 

Piston guide tube 

Atmosphere inlet ________.....}.;;::­
from air cleaner 


----F.".1 plate 

Bleeder u.l.,.---"\. 

Outlet to wheel __--~. 
cylinders 

bolt 
Inlet from master 

A-22B1B 

Fig. 3 - Exterior View of Third Series ("C" Series) Single 9-1/2" 
Diameter Guided Piston Hydrovacs H~'s. 375278 and 375279. 

Clamp bolt 

Push rod---------rJI Outlet to 
wheel cylinders

Vacuum piston-----:+:-l:~!! 

Lubrication plug--~~U 

Cylinder shell-----.../ 

Vacuum inlet from vacuum source 
(Inlet drawn out of position) 

A-22737 

Fig. ~ - Sectional View of Third Series ("C" Series) Single 9-1/2" 

Diameter Guided Piston Hydrovacs No's, 375278 and 375279. 
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Atmosphere inlet to 
fast application valve 

from enaine air 
deaner 

valve 

Atmosphere 
wei .~_'JIIII"'l:'lll!'l"" 
from engine -"'~-
air clellDer 

Lubrication 
pilIP 

Fig. 5 - Exterior View of Third Series ("C" Series) Tandem 9-1/2 u 

Di~meter Cyl inder Hydrovacs No's. 374229 and 374230. 

BLEEDER VALVE-" 

Fig, 6 - Sectional View of Third Series ("C" Series) Tandem 9-1/2" 
Diameter Cyl inder Hydrovacs No's. 374229 and 374230. 
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HYDROVAC POWER BRAKE SYSTEM 

(Bendix Hydrovacs Third Series IICI! 


Nos. 374000, 375278, 375279, 

374229 and 374230) 


Hydrovac Power Brake Units 

(Figs. 1, 2, 3, 4, 5, 6) 


The hydrovac is installed on vehicles having the 
conventional hydraulic brake system to make 
available to the operator a greater pressure 
on the hydraulic brake system than could be 
exerted by foot pressure alone. 

Description 

The hydrovac is a hydraulic-vacuum power 
braking unit which is connected to the truck or 
bus braking system by a hydraulic line from 
the vehicle brake master cylinder to the hydro­
vac and a hydraulic line from the hydrovac to the 
wheel cylinders of the vehicle brake system. 
Vacuum for operation of the hydrovac is obtained 
from the engine intake manifold. The hydrovac is 
a self-contained unit having no external rods 
or levers exposed to dirt or moisture to rust 
and corrode. 

Figs. 1 and 2 illustrate the single piston 6-3/4" 
diameter hydrovac. 

Figs. 3 and 4 illustrate the single guided piston 
9-1/2" diameter hydrovac. 

Figs. 5 and 6 illustrate the tandem piston 9-1/2" 
diameter hydrovac. 

Bleeding Instructions 

Bleed the hydrovac and wheel cylinders with 
the engine stopped, bleeding the hydrovac first 
at the two bleeder valves (Figs. 2, 4 and 6) in 
the control valve and in the slave cylinder in 
the following manner: 

1. 	 Attach bleeder tube to bleeder valve No.1 
by pushing the end of ·tube over the bleeder 
valve. 

2. 	 Insert the end of bleeder tube in a con­
tainer containing a small amount of brake 
fluid. 

3. 	 Unscrew the ble'Cder valve 3/4 turn and 
depress brake pedal by hand. Allow the 
pedal to return quickly to the MOFF" 
position. 

NOTE: Bleeding instructions for all vehicles 
having the residual check valve located in the 
master cylinder recommend allowing the 
brake pedal to return to the "OFF" position 
slowly. However, in brake systems where 
the 	residual check valve is located in the 
hydrovac slave cylinder end the brake pedal 

must be allowed to snap back MQUICKLY" 
to be released position. This rapid return of 
the pedal and master cylinder piston allows 
the master cylinder barrel to receive brake 
fluid from the master cylinder reservoir on 
the return stroke and not just draw fluid back 
out of the lines when the pedal is released. 

Continue bleeding until all of the air is 
expelled, close bleeder valve. Repeat 
bleeding operation at bleeder valve No.2, 
making sure the master cylinder fluid 
reservoir is kept full of brake fluid. 

4. 	 Bleed the wheel brake cylinders in any con­
venient order. NOTE: Fluid withdrawn 
in the bleeding operation should not be used 
again. 

Lubrication 

It has been definitely established that lubrication 
is highly important in hydrovac maintenance 
and that neglectofthis service adverselya£fects 
performance. 

Hydrovacs shOUld be lubricated as follows: 

1. 	 Single piston 6-3/4 11 diameter hydrovacs 
should be lubricated once a year (prefer­
ably before cold weather) or every 20,000 
miles, whichever occurs first. 

2. 	 Single piston 9-1/2 I! diameter hydrovacs 
should be lubricated every six (6) months 
or every 10,000 miles, whichever occurs 
first. One of these lubrication periods 
should occur just prior to the start of cold 
weather. 

3. 	 The tandem piston hydrovac s should be lu­
bricated once a year (preferably before 
cold weather) or every 20,000 miles, which­
ever occurs first. 

The lubrication service should be performed 
with the hydrovac mounted on the vehicle, with 
the engine stopped, and brakes released. 

Single piston hydrovacs have one pipe plug in the 
cylinder shell (Figures 2 and 4), remove pipe 
plug and fill cylinder with vacuum cylinder oil 
to the level of the bottom of the hole. Replace 
pipe plug. Tandem piston hydrovacs have two 
pipe plugs, one in the end plate below control 
valve and the other in the center plate between 
the vacuum cylinders (Fig. 5). Remove pipe 
plugs and fill cylinder with vacuum cylinder 
oil to the level of the bottom of the holes. Re­
place pipe plugs. 

NOTE: The quantities of oil required are 
automatically controlled by the position of 
pipe plugs. They are located so as to es­
tablish the proper oil level. 
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HYDROVAC OIL CAPACITIES ARE AS FOLLOWS: 

APPROXIMATE OIL CAPACITY ! 
HYDROVAC SIZE 

END CHAMBER CENTER CHAMBER 

6-3/4 11 Diam. 
I ounce NoneSingle Piston 

9-1/211 Diam. 
2 ounces NoneSingle Piston 

9-112" Diam. 
2 ounces 4 ouncesTandem Piston 

Hydrovac Air Inlet Filter (Fig. 7). 

On all hydrovac installations, a filter is pro­
Hair filtervided to clean the air entering the power chamber 
elementwhenever the brakes are applied. This filter 

is located on the inside of cab below driver's 
seat. The air cleaner should be inspected every 
1000 miles. If air passages are restricted, re­
move the air cleaner, dismantle and thoroughly 
clean all parts in a cleaning solvent and allow 
to drip dry. Then saturate the air cleaning 
elelTI.ent with a light oil, reassemble and install 

Screen on vehicle. 

Fig. 7 - Hydrovac"Air Inlet Fi Iter.NOTE: Where the air inlet line is connected 
to the engine air filter, servicing the air filter 
as outlined in the Fuel System Maintenance 
Section will suffice, 

CAUTION: All hose connections lTI.ust be secure 
and leak-proof. 

Vacuum Line Oil Bath Air Cleaner (Fig. 8). 

On trucks having a separate air cleaner for 
the vacuum line, this unit is located on the engine 
side of cowl at upper right hand corner. The 
vacuum line air cleaner prevents any dirt or 
foreign lTI.atter being drawn into intake manifold 
when the brakes are applied. In normal operation, 
service the cleaner every 5000 miles by re­
moving oil reservoir, cleaning thoroughly in a 
suitable cleaning solution or kerosene and re­
filling with clean engine oil to indicated level 
on side of reservoir (Fig. 8). Use same grade of 
oil as used in engine crankcase. 

CAUTION: Be sure that reservoir seats per­
fectly against gasket and that clamp is correctly 
installed after completing service operation. 
Should a leak occur, the engine performance and 
hydrovac operation will be seriously affected. 

Vacuum Connection Service 

Rernove the vacuum connection elbow from the 
intake manifold every 10,000 miles and in­
spect the elbow and vacuum line for any possible 
obstruction. Clean the elbow and reinstall. Fig. 8 - Vacuum Line Oil Bath Air Cleaner. 
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BRAKE TROUBLE CHART FOR VEHICLES EQUIPPED WITH HYDROVAC UNITS 

TRUCK BRAKE TROUBLES ARE EASILY DIAGNOSED 
IF THE COMPLAINT IS UNDERSTOOD. 

THEY WILL ALWAYS SHOW UP IN ONE OR MORE 
OF THE FOUR WAYS LISTED BELOW. 

THE DRIVER MAY REPORT OTHER SYMPTOMS, BUT 
THESE WILL NOT HELP IN YOUR ANALYSIS. 

BE SURE TO HAVE THE DRIVER TELL YOU WHICH 
OF THESE FOUR CONDITIONS HE HAS NOTICED. 

IF AT ALL POSSIBLE; DRIVE THE TRUCK AND ACTU­
ALLY FEEL THE CONDITION. 

THE "FOUR WAYS" 

OR CONDITIONS 


No.1 


Hard Pedal 


No. 2 


IIGrabby" Brakes 


No.3 


Pedal Goe s to Floor 
or almost to floor 

No.4 

Brakes Fail 
to Release 

POSSIBLE SOURCE OF TROUBLE 

1- Vacuum failure due to: 
(a) Faulty vacuum check valve. 
(b) Collapsed vacuum hose. 
(c) Plugged vacuum fittings. 

2-Bound-up pedal shaft. 
3-Glazed linings. 
4-Grease or brake fluid on linings. 
5-Hydrovac trouble. 

I-Grease or brake fluid on linings. 

2-Scored drums. 

3-Anchor pins bound-up. 

4-Hydrovac valve trouble. 


I-Brakes need adjustment. 
2-Air in hydraulic system. 
3 -Hydraulic leak. 
4-Master cylinder fluid - reservoir needs replen­

ishing. 
5-Cracked drum. 
6-Hydrovac leakage. 

I-Master cylinder compensating - post covered or 
plugged. 

2-Anchor pins bound-up. 
3-Bound-up brake pedal shaft. 
4-Brakes improperly adjusted. 
5-Faulty hydraulic check valve - at master cylinder 

or hydrovac. 
6-Hydrovac valve or ball check trouble. 

I 
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Hydrovac Check 

The following data will assist in the check­
ing of brake systems utilizing the Hydrovac 
Power Unit. The unit should be checked on the 
vehicle to determine that the trouble is not 
elsewhere in the brake system. The various 
units of the brake system should be checked 
individually for damage or misadjustment be­
fore proceeding with the hydrovac check. 

A good quick way to check the hydrovac, to 
determine whether it is operating at all, is as 
follows: 

1. 	 With the vehicle parking brake applied, 
clutch released, and trarlsmission in neu­
tral position; press the brake pedal to about 
a medium brake application and hold. 

2. 	 Turn the ignition switch to "ON" and start 
the engine. 

3. 	 Sho rtly afte r the engine starts. the brake 
pedal pressure will be felt to relieve it ­
self. This is caused by the Hydrovac pick­
ing up the brake application. The relief 
or movement is quite noticeable when the 
hydrovac is functioning properly. 

If no movement or relief is felt at the brake 
pedal when making the above check, it is good 
practice to check the brake system further be­
fore centering attention on the hydrovac unit. 
Check as follows: 

1. 	 Master Cylinder Piston Rod Clearance: 

Make certain linkage is properly adjusted 
to permit opening of compensating port 
with brake pedal in normal full released 
position. Failure to properly uncover the 
compensating port may cause sufficient 
pressure to be maintained in the brake 
system to hold the hydrovac valve in a 
partially applied position and thus cause 
dragging brakes. 

2. 	 Restricted Vacuum Lines: 

Check for vacuum at the hydrovac by dis­
connecting the vacuum line at the hydrovac 
vacuum connection fitting and holding a 
thumb over the line, with the engine run­
ning. If no vacuum exists, or if air flow 
is slow, check vacuum line to manifold for 
kinks in tUbing and collapsed liners in 
hoses. Also test the check valve to be sure 
it opens. Check fitting at engine manifold 
for restriction. 

3. 	 Restricted Air Line and Air Cleaner: 

Disconnect the air cleaner line at the hy­
drovac and blow into the line. If the line 
is restricted, check for collapsed hose or 
tubing. Clean or replace air cleaner. 

PRJNTED IN UNITED STATES OF" AMERICA 

4. 	 Brakes: 

Check brake shoe adjustment for proper 
clearances. Excessive shoe clearance will 
cause loss of pedal reserve travel. Insuf­
ficient shoe clearance may cause dragging 
brakes. 
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AIR BRAKES 
(For Description and Operation see Shop Talk No. 24) 

AIR BRAKE EQUIPMENT 

Air brake equipznent on trucks and truck­
tractors provides a zneans of controlling the 
brakes through the znediuzn of coznpressed air. 
Air brake equipznent consists of a group of 
devices. Sozne znaintain a supply of coznpressed 
air, sozne direct and control the flow of the 
coznpressed air, and others transforzn the en­
ergy of coznpressed air into the znechanical 
forceandznotionnecessary to apply the brakes. 
Different types and sizes of devices are used 
on different types of vehicles to zneet the oper­
ating requireznents, but they are all fundaznen­
tally the sazne. Following are the devices 
coznprising a typical truck or truck-tractor air 
brake systezn, with a brief description of the 
function of each device. 

Compressor 

The coznpressor supplies the coznpressed 
air to operate the brakes. 

Governor 

The governor controls the coznpression of 
air by the coznpressor. Although the coznpres­
sor runs continuously when the engine is run­
ning, the governor, acting in conjunction with 
the unloading znechaniszn in the coznpressor 
cylinder head, stops and starts the coznpression 
of air by the coznpressor when the desired znax­
iznuzn and zniniznuzn air pressures are present 
in the air brakesystezn. 

Brake Valve 

The brake valve controls the air pressure 
being delivered to the brake chaznbers and in 
this way controls the operation of the brakes. 

Quick Release Valve 

The quick release valve speeds the release 
of air pressure frozn the front wheel brake 
chaznbers. 

Relay Valve 

The relay valve speeds the application and 
release of air pressure frozn the rear wheel 
brake chaznbers. 

Brake Chambers and Brake Cylinders 

Brake chaznbers and brake cylinders trans­
forzn the ener gy of coznpres sed air into the zne­
chanical force andznotionnecessary to apply the 
brakes. One brake chaznber or one brake cylin­
der is used to operate the brakes on each wheel. 

PRINTED IN UNITEO STAT·ES OF AMER!CA 

Slack Adjusters 

Slack adjusters provide a quick and easy 
znethod of adjusting the brakes to coznpensate 
for brake lining wear. One slack adjuster is 
used for the brakes on each wheel. 

Cocks 

Cut-out cocks are used in the trailer con­
nection lines to perznit these lines to be closed 
when they are not being used. Reservoir drain 
cocks are used also, znounted at the bottozn of 
the reservoir. The drain cocks perznit drain­
ing the oil and water which collects in the res­
ervoir. 

Tubing and Tubing Fittings 

Tubing and tubing fittings connect the 
different air brake devices in the air brake 
systezn. 

Hose, Hose Fittings, Hose Couplings and 
Dummy Couplings 

Flexible hose lines and hose fittings are 
used where it is necessary to have an air line 
between two points of the vehicle which change 
their position in relation to one another. Hose 
lines also znake connections between two ve­
hicles, and in such cases they are provided with 
hose couplings to perznit the connections to be 
easily connected or disconnected. DUITIITIY 
couplings seal the hose coupling s against the 
entrance of dirt when the hose couplings are 
not in use. DUITIITIY couplings on the back of 
tractor cabs also provide a place for attaching 
the free ends of connecting hose that is not, 
being used. 

Safety Valve 

The safety valve protects the air brake 
systezn against excessive air pressure. 

Reservoirs 

Reservoirs store the coznpressed air until 
it is needed for brake operation and provide 
sufficient air pressure to znake several brake 
applications even after the engine has stopped. 

Air Gage 

The air gage znounted on the instruznent 
panel of the vehicle registers the pressure in 
the ai r brake systezn. 
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Air Supply Valve 

In some cases the air supply valve is in­
cluded to provide an easy means of obtaining 
compressed air from the air brake system for 
such purposes as tire inflation. 

Low Pressure Indicator 

The low pressure indicator is often pro­
vided to warn the driver by sounding a buzzer 
or by lighting a warning light if for any reason 
the air pressure in the air brake system falls 
below a safe operating point. 

Stop Light Switch 

The air operated stop light switch provides 
a simple means of controlling the stop lights of 
the vehicle. 

Air Horn 

On some vehicles the air horn is included 
to provide an effective warning signal. 

Alcohol Evaporator 

On some vehicles the alcohol evaporator 
is included to prevent moisture freezing in the 
air brake system. 

OPERATION OF THE AIR BRAKE 

EQUIPMENT 


Charging 

The reservoirs are charged with air by the 
compressor. The reservoir air has access to 
the inlet valve chamber of the brake valve and 
the inlet valve is then held closed by the tension 
of its spring and air pressure. 

Service Application 

When it is desired to apply the brakes, foot 
pressure is applied to the brake pedal, which 
action is carried through the brake rod pulling 
up on the lever of the brake valve. This com­
presses the spring, deflects the diaphragm 
downward, and through the medium of the rock­
er arm closes the exhaust valve and opens the 
inlet valve. Air is thereby admitted from the 
reservoir to the brake valve, thence out the two 
side outlets to the front and rear brake cham­
bers. The power thus exerted against the brake 
chamber diaphragms or pistons forces the push 
rods out, rotating the camshafts to apply the 
brakes. 

In flowing to the rear brake chambers the 
air pressure passes through the quick release 
valve ente ring at the top, deflecting the dia­
phragm and its seat to seal the exhaust open­
ing while the air pressure passes around the 
diaphragm to the two side connections, each 
leading to a brake chamber. 

In the case of the relay valve (6-wheel 
models), the connections lead to tee connections 
and from there to each of the four rear brake 
chambers. 

When the pressure built up in the brake 
chambers and acting against the brake valve 
diaphragm is enough to compress the regulat­
ing spring, the diaphragm moves upward, allow­
ing the inlet valve to close by action of its 
spring. 

The exhaust valve remains closed by action 
of the inlet valve spring and tilting of the rock­
er arm. Further increase of brake chamber 
pressure is thus prevented. If, however, there 
should be leakage from the brake chambers or 
piping, while the brake valve lever remains in 
this position, the resulting drop in pressure 
under the brake valve diaphragm will cause the 
regulating spring to again unseat the inlet valve 
and restore the lost pressure. 

Release 

When the foot is removed from the brake 
pedal, the brake valve lever is moved back 
toward normal position again, which relieves 
the tension on the regulating spring so that the 
diaphragm will be moved upward to its normal 
position by brake chamber pressure under­
neath it. This permits the exhaust valve to be 
unseated by its spring which opens brake cham­
ber line to atmosphere and allows air to ex­
haust from the brake chambers. 

If the brake valve lever is moved all the 
way back to normal position and left there (foot 
entirely removed from brake pedal), the brakes 
will entirely release, but if moved only part 
way back (foot pressure eased), the brakes will 
only partially release, Le., the exhaust valve 
will remain open until the brake chamber pres­
sure has reduced to such an amount as will no 
longer hold the diaphragm up, whereupon the 
regulating spring will move the diaphragm, 
with rocker arm, downward again and close the 
exhaust valve. 

The brake chamber line to the rear wheels 
is released only up to the quick release valve or 
relay valve. This allows the diaphragm to un­
seat, uncovering the exhaustportthrough which 
the rear brake chambers are then exhausted. 

OPERATING INSTRUCTIONS 

Operating the brakes of an air-braked ve­
hicle differs very little from operating the 
brakes of a passenger car. Because operation 
of the brake pedal requires very little physical 
effort, proper control of the brakes is easily 
accomplished. 
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The distance the brake pedal is depressed 
determines the amount of air pressure deliv­
ered to the brake chambers, and the brake 
chamber pressure determines the braking 
force. Thus the driver may definitely control 
the brakes of the vehicle by keeping in mind 
the fact that he is operating a brake valve 
capable of giving finely graduated brake con­
trol and making full use of this feature. 

An air-braked vehicle should not be moved 
unless the air gage shows at least 60 pounds 
air pressure in the air brake system, because 
the brakes are not fully effective at lower 
pressures. While operating the vehicle, the 
driver should periodically observe the air 
pressure registered by the dash gage, to be 
sure it is being maintained properly. If the air 
pressure drops to a low point, or if the warn­
ing buzzer or light signifies the pressure is 
low, the vehicle should be stopped and the 
trouble corrected. 

The best stop results when the brake ap­
plication is as hardat firstas the speed, condi­
tion of the road, and passenger comfort permits, 
and then graduated off as the speed decreases. 
As the stop is completed, there should be only 
sufficient air pressure in the brake chambers 
to hold the vehicle stationary. The brakes must 
never be applied lightly at first and the braking 
pressure increased as the speed decreases, as 
this will result in a very rough stop. 

The brake pedal should not be "fanned," as 
this merely wastes compressed air and has no 
bearing on correct br.aking results. 

The brake pedal should not be fully de­
pressed except in cases of emergency as this 
causes full braking force to be delivered to the 
wheels and this should not be necessary in 
ordinary service. 

Normally the engine is used to assist the 
brakes by not disengaging the clutch until the 
engine reaches idling speed. 

In the event a trailer breaks away from a 
truck or tractor, the driver must immediately 
apply the brakes and bring the truck or tractor 
to a stop. Then the truck or tractor should be 
held with the hand brake while the cut-out cocks 
in the emergency and service lines are closed. 
The truck or tractor air brake system will then 
be recharged to normal pressure. 

When disconnecting trailers from trucks or 
tractors, the emergency feature of the air brake 
system on the trailer is often used to lock the 
trailer brakes. This is approved practice but 
the air brake system mustnotbe depended upon 
to hold a vehicle parked. The parking brake 
must always be applied or the wheels blocked. 
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COMPRESSOR (TYPE U) 


Fig. I - Air Compressor Installed. 

IDENTIFICATION. All Bendix - Westing­
house compressors are identified by the number 
stamped on the name plate riveted to the side 
of the crankcase. Name plates also show the 
serial number and type of the compressor but 
compressors cannot be identified by the serial 
number or the type designation. 

The type designation shown on the name 
plate is in accordance with the following: 

TypeNumber Rated Typeof Lu- Type
of Ca- ofCom- bri- ofCylin- pac- Mount­

!pres- cation Coolingders ity ingsor 

2 or 3 U Eng.- 4,6, Flange-F Air-A 
E or 7-114 Horiz. -H Water-W 

self-S orl2 Verti ­
cal-V 

Thus a 2 UE 7-1/4 VW compressor is a two­
cylinder, type U, engine-lubricated compressor 
with a displacement of 7-114 cubic feet per 
minute at 1250 r.p.m., vertically mounted and 
water-cooled. 

PREVENTIVE MAINTENANCE AND 

TROUBLE SHOOTING 


Daily Service 
(a) International trucks are usually 

equipped with the engine lubricated type air 
compressor, however, if the compressor is of 
the self-lub ricated type, check the oil level in 
the compressor crankcase and replenish if nec­
essary. 
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(b) Should it be nec e s sa ry to d rain the 
engine cooling systeITl to prevent freezing, al­
ways drain the cOITlpressor cylinder head (see 
Fig. I). 

Every Month or After Each 2,000 Miles 

(a) Service cOITlpressor air strainer. Re­
ITlove and wash all parts including curled hair 
in cleaning solvent. Saturate curled hair with 
clean engine oil and squeeze dry before re­
placing it in the strainer. 

(b) If COITlpressor is the self-lubricated 
type, drain and flush COITlpressor crankcase 
and refill with clean engine oil. 

(c) Check cOITlpressor ITlounting and drive 
for alignITlent, belt tension, etc. Adjust if nec­
essary. 

DISCHARGE 

PORT 


Fig. 2 - Adjusting Compressor Unloading Valve 
Clearance. 

Every Six Months or After Each 10,000 Miles 

(a) If the cOITlpressor is lubricated froITl 
the engine, dean oil supply line to cOITlpressor. 

(b) Check cOITlpressor unloading valve 
clearance and adjust if necessary (Fig. Z). 
Clearance ITlust be 0.010 inch ITliniITluITl to 
0.015 inch ITlaxiITluITl. To adjust clearance, 
loosen lock nuts and turn adjusting screws until 
proper clearance is obtained. Then tighten 
lock nuts. Clearance can be checked only when 
governor is cut in (coITlpressor not unloaded). 
Check unloading valve lever for binding. 

(c) If cOITlpressor is the self-lubricated 
type, service crankcase breather. Wash breath­
er in cleaning solvent. 

(d) ReITlove cOITlpressor discharge valve 
cap nuts and check for presence of excessive 
carbon. If excessive carbon is found, clean the 
COITlpressor cylinder head; also check COITl­
pressor discharge line for carbon and clean or 
replace the discharge line if necessary. 

Inspection 

1. Be sure cOITlpressor air strainer is 
clean and properly installed. Also be sure 
blanking covers and gaskets are installed on 
all strainer openings not being used in the COITl­
pressor intake ITlanifold. 

z. With cOITlpressor running, check for 
noisy operation and oil or water leaks. 

3. Check unloader valve clearance. 

4. Check cOITlpre ssor drive for alignITlent, 
belt tension, etc. 

5. Check to be sure cOITlpressor ITlounting 
bolts are secure. 

Operating Tests 

Because of the ITlany different types of 
air brake systeITls found on different types of 
vehicles, it is difficult to set up any specific 
series of tests to deterITline the serviceability 
of a COITlpressor on a vehicle. Failure of the 
cOITlpressor to ITlaintain norITlal air pressure 
in the air brake systeITl of a vehicle usually 
denotes loss in efficiency due to wear, provided 
leakage in the reITlainder of the systeITl is not 
excessive. Another sign of wear is excessive 
oil passing. lfeitherof these conditions develop 
and inspection shows the reITlainder of the air 
brake equipITlent to be in good condition, the 
cOITlpressor ITlust be repaired or replaced. 

Air Leakage Tests 

1. Excessive leakage past the discharge 
valves can be detected by fully charging the air 
brake systeITl and then with the engine stopped, 
carefully listening at the COITlpressor for the 
sound of escaping air. This ITlust be done in a 
quiet place and if air pressure can be heard 
escaping inside the COITlpressor, the discharge 
valve leakage is excessive, and the cOITlpressor 
cylinder head or the cOITlplete COITlpressor ITlust 
be replaced. 

Z. With the airbrake systeITlfully charged 
(governor cut out) coat the unloading box cover 
with soapsuds to check for leakage past the 
unloading diaphragITls. Leakage of a one-inch 
soap bubble in three seconds is perITlissible. 
If excessive leakage is found, the cOITlpressor 
cylinder head or cOITlplete cOITlpressor should 
be repaired or replaced. 
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Trouble Shooting 

Com.pressor fails 
to m.aintain 
adequate pres­
sure in the air 
brake system.. 

Com.pressor 
passes exces­
sive oil. 

Noisy operation. 

Com.pressor 
does not 
unload. 

Dirty intake strainer. 

Excessive carbon in com.­
pressor cylinder head or 
discharge line. 

Di valves leaking. 

Excessive wear. 

Drive belt slipping. 

No clearance at com.pressor 
unloading valves. 

Unloading valves stuck open. 

Excessive leakage of unload­
ing valves. 

Excessive wear. 


Dirty air strainer. 


Excessive oil pressure. 


Oil return line or passage to 

crankcase plugged. 

Com.pressor crankcase 
flooded. 

from. engine 

Oil rings im.properly in­
stalled. 

Back lash in drive coupling 
or drive gears. 

Loose drive pulley. 

Excessive carbon in cylinder 
head or discharge line. 

Worn or burnt-out bearings. 

Excessive wear. 

De f e c t i v e unloading dia-

Excessive clearance at un­
loading valves. 

Unloading cavity plugged with 
carbon. 

Unloading m.echanism. bind­
ing or stuck. 

BRAKE VALVE 
(See Fig. 3) 

Description 

The brake valve is fitted with a lever suit ­
able for connecting to the brake pedal. The 
pedal controls the m.ovem.ent of an inlet valve 
and exhaust valve which in turn controls the 
air pressure being delivered to or released 
from. the brake cham.bers on the vehicle. To 
fully apply the brakes, the brake pedal m.ust be 
fully depressed; whereas when the pedal is 
only partially depressed, correspondingly less 
braking force is developed. In other words, 

Boot-·-__:a.. 

Air inlet from. ~.~.... 
reservoir ~ 

Fig. 3 - Brake Valve. 

the farther the driver depresses the pedal, the 
greater the air pressure delivered to the brake 
cham.bers and the m.ore effective the brake ap­
plication. At any tim.e the brakes of the vehicle 
m.ay be partially released by the driver per­
m.itting the, brake pedal to partially return 
towards released position or they m.ay be en­
tirely released by perm.itting the pedal to re­
turn to full released position. In this m.anner 
the am.ount of force being applied to the brakes 
of the vehicle is always under control of the 
driver. 

Preventive Maintenance 

Every Month or After Each 2,000 Miles 

(a) Lubricate all linkage between the brake 
valve and brake pedal; also lubricate the brake 
valve lever pin. 

(b) Check to be sure that no strain is 
placed on the brake valve lever, because the 
lower edge of the lever cap strikes the cover 
when the brake pedal is fully depressed. Adjust 

PRINTE:O IN UNfT!::O STATES OF' "MERICA 
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pedal stop or linkage, if necessary, to prevent 
this interference. After any adjustment, check 
brake valve delivery pressure. 

(c) Be sure the brake valve lever strikes 
the cover of the valve' when the brake pedal is 
in released position. If necessary, adjust pedal 
rod length. 

Lever pin ...-. --.,.. 

Diaphragm_._-j7i­

Return spring ---RH~a~;t 

Seal---ti~m~aJi!.~ 

Seal-----­

A.22837 

Fig. ~ - Sectional View Of Brake Valve. 

Testing For Serviceability 

Operating Tests 


1. Check the delivery pressure of the 
brake valve using an accurate airpressure test 
gage. On vehicles having trailer connections 
the test gage may be conveniently connected to 
the service line outlet at the rear of the ve­
hicle. Note that the first movement of the brake 
pedal towards applied position, after the slack 
is taken up, causes the brake valve to deliver 
approximately five pounds air pressure. Note 
that approximately full reservoir pressure is 
delivered by the brake valv~ when the brake 
pedal is fully depressed. If the brake valve 
does not deliver approximately full reservoir 
pressure, when the brake pedal is fully de­
pressed, adjust the pesal stop or linkage so as 
to increase the travel of the brake valve lever. 
This should increase the delivered pressure. 
On some vehicles the pedal stop is so arranged 
as to prevent the brake valve from delivering 
full reservoir pressure. This arrangement 
must not be altered on such vehicles unless a 
higher delivery pressure is desired in order to 
increase the effectiveness of the brakes. When 
making this adjustment, be sure no strain is 
placed on the valve lever due to the edge of the 
lever cap striking the cover when the brake 
pedal is fully depressed. Also be sure the brake 
valve lever returns to full release position when 
the brake pedal is released. 

2. Hold brake pedal at several different 
positions between release position and fully de­
pressed position and observe that intermediate 
delivered pressures between five and seventy 
pounds aredefinitelydeterminedby the position 
in which the brake pedal is held. 

Leakage Tests 

l. With brakes released, coat the exhaust 
port with soapsuds. 

2. With brakes fully applied, coat the ex­
haust port with soapsuds. 

3. Leakage in excess of a one-inch soap 
bubble in one second is not permis sible in either 
of these tests. If excessive leakage is found, 
the brake valve must be repaired or replaced. 

4. With brakes applied check for leakage 
out the top of the brake valve. No leakage is 
permissible. If leakage is found, the brake 
valve must be replaced. 

BRAKE VALVE 

(Hand Operated) Type HP 


Description 

Type HP brake valves (Fig. 5) are used for 
controlling the brakes on a trailer independent­
ly of the brakes on the towing vehicle. They 
are usually mounted on the steering column or 
on the dash and the driver may put the handle 
in anyone of several positions between brakes 
released and brakes fully applied position so 
the brakes on the trailer are kept applied until 
the brake valve handle is returned to release 
position. The distance the brake valve handle 
is moved in a clockwise direction toward ap­
plied position determines the severity of the 
brake application. The driver may, therefore, 
control the brakes on the trailer as the speed, 
load, and road conditions require. 

..m=====~__ 
-------HANDLE 

fRIGION LOCK 

.:!~~iliiiii~-.L.._~_ EXHAUST VALVE 

riliicr-+----INlET VALVE 

==-__ INLET PORT 

Fig. 5 - Sectional View Of Hand Brake Value. 
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Testing for Serviceability (Hand Brake Valve) 

Operating Tests 

1. Check the delivery pressure of the 
brake valve using an accurate air pressure test 
gage. The test gage may be conveniently con­
nected to the service line outlet at the rear of 
the vehicle. With the brake valve handle moved 
to its fully applied position, the brake valve 
must deliver at least sixty pounds pressure. 

2. Move the brake valve handle to several 
different positions between fully applied and 
fully released positions and observe that the 
air pressure registered by the test gage varies 
in accordance with the position to which the 
handle is moved. 

Leakage Tests 

1. With brake valve handle in released 
position. coat the exhaust port with soap suds 
to check for leakage. 

2. With brake valve handle in fully applied 
position, coat the exhaust port with so,ap suds to 
check for leakage. 

3. Leakage in excess of a one inch soap 
bubble in one second is not permissible in either 
of these tests. If excessive leakage is found it 
will usually be caused by dirty or worn valves 
or valve seats and the inlet and exhaust valve 
assembly or the complete brake valve must be 
repaired or replaced. Leakage due to dirty 
valves and valve seats may be corrected by 
removing the inlet and exhaust valve assembly 
and cleaning the valves and valve seats. Leak­
age due to worn valves maybe corrected by in­
stalling a new inlet and exhaust valve assembly. 
If the valve seats are pitted or worn excessive­
ly or if the installation of a new inlet and ex­
haust valve assembly does not correct the 
leakage, the brake valve must be repaired or 
replaced. 

QUICK RELEASE VALVE 

Description 

The purpose of the quick release valve is to 
reduce the time required to release the brakes 
by hastening the exhaust of air pressure from 
the brake chambers. It is most commonly used 
with front wheel brake chambers. 

The valve consists of a body containing a 
spring loaded diaphragm so arranged as to per­
mit air pressure to flow through the valve in 
one direction; but when the supply pressure is 
reduced, the air which has passed through the 
valve is permitted to escape through the ex­
haust port (Fig. 6). 

INLET PORT 

BRAKE BRAKE 
CHAMBER CHAMBER 

PORTPORT 

Fig. 6 - Sectional View Of Quick Release Valve. 

Operating Tests 

Apply the brakes and observe that when the 
brakes are released, air pressure is quickly 
exhausted through the exhaust port of the valve. 
Be sure the exhaust port is not restricted in 
any way. 

The valve must be tested at regular inter­
vals for leakage by applying soapsuds on the 
exhaust port with the brakes applied. On re­
leasing the brakes see that the valve releases 
immediately with the corresponding return 
movement of the foot pedal. Leakage may be 
caused by dirt in the valve or a defective dia­
phragm. As a rule the diaphragm should be 
replaced at least once every year. 

The air line from the brake valve to the 
rear wheel chambers is released back to the 
quick release valve. This allows the .diaphragm 
in the quick release valve to unseat, uncovering 
the exhaust port in the valve and permitting the 
air in the brake chambers to escape quickly at 
the quick release valve. 

On some trucks air is released from the 
front wheel brake chambers back through the 
lines to the foot brake valve and exhausted at 
that point. Where this is the case, the quick 
release valve housing installed at the front of 
the vehicle serves merely as a connector and 
does not contain either a diaphragm or dia­
phragm spring and the exhaust opening in the 
quick release valve housing is closed with a 
plug. 

IMPORTANT: DO NOT REMOVE' THIS 
PLUG, TO DO SO WILL RENDER THE FRONT 
WHEEL BRAKES INOPERATIVE. 

Leakage Tests 

1. With brakes released, coat the exhaust 
port with soapsuds to determine leakage. 

2. With the brakes fully applied, coat the 
exhaust port with soapsuds to determine leak­
age. 
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3. Leakage in excess of a one-inch. soap 
bubble in one second is not permissible in either 
of these tests. If excessive leakage is found, 
the relay valve must be repaired or replaced. 

DOUBLE CHECK VALVE 

Description 

A double check valve is used on the tractor 
truck at the frame side rail (Fig. 7). It is con­
nected into the air lines from the relay valve 
to the trailer lines. The purpose of the double 
check valve is to control the brakes on the 
trailer or towed load. If the double check valve 
were not used when one of the brake valves was 
moved to its applied position, air pressure 
from the reservoir would escape through the 
exhaust port of the other brake valve, whose 
exhaust valve would be open. When the double 
check valve is used and one of the brake valves 
is moved to the applied position, the double 
check valve blocks off the line leading to the 
other brake valve, in this manner preventing 
any loss of air pressure through the open ex­
haust valve of the brake valve not being oper­
ated. 

OUTLEI 

Fig. 7 - Sectional View Of Double Check Valve. 

Testing 

With the brake system fully charged and 
both brake valves in released position, move 
one of the brake valves to applied position, and 
check with soapsuds for leakage at the exhaust 
port of the brake valve not being operated. Re­
peat test with the other brake valve. Leakage 
in excess of a 3-inch soap bubble in 3 seconds 
is not permissible. If excessive leakage is 
found, the defective double check valve must 
be replaced. 

RELAY VALVE 

Description 

The relay valve (Fig. 8) up the ap­
plication and release of the rear wheel brakes. 
It is controlled by the brake valve and keeps 
the air pressure in the rear brake chambers 
the same as the pressure being delivered by the 
brake valve. It reacts to even slight changes 

in pressure and raises, lowers, or completely 
exhausts the air pressure in the rear brake 
chambers as the brake valve raises, lowers, 
or completely exhausts air pressure from it. 

'BRAKE VALvE PORT 

DIAPHRAGM :~~i~~~f~ ~~!l 

DIAPHRAGM GUIDE 

g..==-;---BY.PASS PORi 
GUIDE RING 

EXHAUST PORi 

SUPPLY VALVE 

RESERVOIR PORT -----+-!!~~~ 

1.·9357 

Fig. 8 - Sectional View Of Relay Valve. 

Testing for Serviceability 
Operating Tests 

1. With the air brake system charged, 
apply brakes and check to be sure the rear 
wheel brakes controlled by the relay valve ap­
ply promptly. 

2. Release brakes and check to be sure 
air pressure is exhausted from the exhaust 
port of the relay valve promptly. 

Leakage Tests 

1. With brakes released, coat the exhaust 
port with soapsuds to determine leakage. 

2. With brakes fully applied, coat the ex­
haust port with soapsuds to determine leakage. 

3. Leakage in excess of a one-inch soap 
bubble in one second- is not permissible in either 
of these tests. If excessive leakage is found, the 
relay valve must be repaired or 

GOVERNOR (TYPE 0-1) 

Description 

The purpose of the compressor governor 
is to automatically control the air pressure 
being maintained in the reservoirs of the air 
brake system by the compressor, between the 
maximum pressure desired (100-105 Ibs.) and 
the minimum pressu.re required for safe brake 
operation (80-851bs.). To understand this func­
tion of the governor, it should be remembered 
that while the compressor may run continuous­
ly, actual compression of air is controlled by 
the governor, which, acting in conjunction with 
the compres sor unloading mechanism, or 
starts compression when these maximum and 
minimum reservoir pressures are reached. 
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TUBE 

ADJUSTING SCREW BRACKET 

UPPER VAtVE GUIDE 

TO COMPRESSOR 
UNLOADING 
MECHANISM 

STRAINER 

lOWER VALVE SPRING fROM RESERVOIR A-9J66 

Fig. 9 - Sectional View Of Governor. 

The design of the compressor governor is 
based on the principle of a Bourdon tube which 
is a flattened metal tube bent to a curve that 
tends to straighten under internal pressure 
(Fig. 9). This reaction by the tube, due to 
changes in the air pressure in the tube, in­
creases or decreases the spring load on the 
valve mechanism of the governor and makes 
the valve mechanism assume its "cut-in" or 
II cut outll positions in accordance with the air 
pressure in the reservoir. Two types of gover­
nor cases will be found in service, one being a 
die cast case and the other a pressed steel 
case. Both types of cases are interchangeable 
with each other and the working parts of the 
governor used in both types of cases are iden­
ticaL 

Preventive Maintenance 

Every Six Months or After Each 10,000 Miles 

Remove the governor air strainer and wash 
all parts in cleaning solvent. L,amb IS wool in 
the air cleaner may be used again if it can be 
washed thoroughly clean in cleaning solvent, 
otherwise it must be replaced. 

Every Year Or After Each 25,000 Miles 

(a) Disassemble governor and clean all 
parts. 

(b) Cleanorreplaceboth tubing lines con­
necte'd to the governor. 

Testing for Serviceability and Adjusting 

Operating Tests 

1. With the engine running, build up air 
pressure in the air brake system and observe. 
at what pressure registered by the dash gage 
the governor cuts out stopping further com­
pression. The governor must cut out between 
100 and 105 pounds. 

Page 9 

Z. With engine running, slowly reduce 
the air pressure in the air brake system by 
applying and releasing the brakes and observe 
at what pressure registered by the dash gage 
the governor cuts in and compression is re­
sumed. The governor must cut in between 80 
and 85 pounds. 

3. Before condemning or adjusting the 
pressure settings of the governor, be sure the 
dash gage is registering accurately. This may 
be done by using an accurate test gage to check 
the pressure registered by the dash gage. 

4. When necessary, the pressure settings 
(cut-in and cut-out pressures) may be adjusted 
after removing the cover. The pressure set­
tings are raised by loosening the adjusting 
screw lock nut and turning the adjusting screw 
clockwise viewed from the top (Fig. 9). Pres­
sure settings may be lowered by turning the 
adjusting screw counterclockwise. The lock 
nut must be tightened after any adjustment. 

5. If the governor cannot be adjusted to 
cut-in and cut-out at the proper pressure set­
tings, it should be replaced. 

6. Adjustment of the range between the 
cut-in and cut-out pressure is made by remov­
ing shims beneath the upper valve guide (Fig. 
9) to increase the range or by installing addi­
tional shims to dec rease the range. 

Leakage Tests 

1. Remove cover and with the governor 
in its cut-out position, test for leakage by ap­
plying soapsuds to the exhaust port. 

Z. With the governor in its cut-in position 
test for leakage by applying soap suds to the 
exhaust port. 

3. Leakage in excess of a one-inch soap 
bubble in three seconds is not permissible in 
either of the above tests. If excess leakage is 
found. the governor must be replaced. 

4. Install cover after making tests. 

SAFETY VALVE 

Description 

1. The purpose of the safety valve is to 
protect the air brake system against excessive 
air pressure. Should the air pressure in the 
air brake system rise above the setting of the 
safety valve at 150 pounds. the valve opens and 
permits pressure above 150 pounds to be ex­
hausted. It is located on one of the reservoirs. 

Z. The safety valve consists of a spring­
loaded ball check valve which is set to "blow 
offll at 150 pounds air pressure. (Fig. 10). 
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ADJUSTING -­..~ 
SCREW 

BAll VALVE ---+-e.... 

A-9348 

Fig. 10 - Sectional View Of Safety Valve. 

Testing 

Pressure Setting Tests 

1. Connect a test gage known to be accu­
rate into the air brake system so as to register 
reservoir pressure. A simple way to do this is 
to connect the air gage to the emergency line 
at the rear of the tractor truck and open the 
emergency line cut-out cock. With the motor 
running, temporarily stop governor operation 
by turning the air supply valve on the dash 
panel to its air supply position, and permit the 
air pressure in the air brake system to rise 
until the test gage registers 150 pounds. When 
the test gage reaches 150 pounds, the safety 
valve must release, or "blow of£." If the safety 
valve does not release, stop the engine imme­
diately, and adjust the pressure setting of the 
safetyvalve. Do not permit air pressure in the 
air brake system to build up higher than] 50 
pounds, otherwise the compressor may become 
damaged. 

2. To adjust the pressure setting of the 
safety valve, loosen the lock nut and turn the 
adjusting screw. Turning the adjusting screw 
counterclockwise lowers the pressure setting. 
Turning the screw clockwise raises the pres­
sure setting. Turn the adjusting screw as re­
quired until the safety valve releases at 150 
pounds pressure registered by the test gage. 
Then tighten the lock nut to hold the adjusting 
screw at the proper setting. Reduce air pres­
sure in the air brake system to normal of 

approximately 100 pounds by applying and 
releasing the brakes. 

Leakage Tests 

With the air brake system -fully charged 
to approximately 100 pounds, coat the safety 
valve all over with soapsuds to check for leak­
age. Leakage of a I-inch soap bubble in 5 
seconds is not permissible. Slight leakage may 
sometimes be corrected by lightly tapping the 
end of the release pin. If this fails to correct 
the leakage, replace the safety valve. 

SLACK ADJUSTER 

Description 

One slack adjuster is used at each brake 
chamber. Slack adjusters consist of a worm 
and gear enclosed in a body which also serves 
as an adjustable lever (Fig. 11). They provide 
a quick and easy means of adjusting the brakes 
to compensate for brake lining wear. During 
brake operation, the entire slack adjuster ro­
tates bodily with the brake camshaft. During 
brake adjustment, the worm moves the gear so 
as to change the position of the lever arm in 
relation to the brake camshaft. 

Spring loaded Slack 
sleeve type adjuster 

adjusting screw 
- lock 

A-.22838 

Fig. II - Sectional View Of Slack Adjuster. 
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Push locking 
sleeve in to 
diseng-;ge 

This illustration shows the 
locking sleeve in its disen· 
gaged position. Be sure this 
is held in, disengaging the ad· 
justing screw, when making 
adjustments. 

Use either an open end or socket 
wrench in making adjustment. Make 
certain locking sleeve is held in, 
thereby disengaging the locking 
mechanism. Never use a wrench on 
the sleeve portion. 

A·22908 

Fig. 12 - Illustrates locking Sleeve On Adjust­
ing Nut. 

CENTER LINE OF SLACK 
ADJUSTER IN APPLIED POSITION 
SHOULD NEVER GO OVER CENTER ---...... 

APPLIED -----i.~1 

~\\\--R-E.....LEASED \ 

\ 

THIS ANGLE / 

NEVER LESS THAN 


90° 

Testing 

Adjust brakes and note brake chamber 
push rod travel when brakes are applied. Make 
several brake applications, and again check 
push rod travel. Push rod travel must remain 
the same as it was after adjustment. If the 
push rod travel inc reases, or if difficulty is 
experienced in keeping the brakes adjusted in 
service, the slack adjuster n;lUst be replaced. 

When slack adjuster movement does not 
give the desired brake action, adjustment of 
the push rod length by altering the location of 
the yoke may be necessary. With brakes re­
leased the angle formed by the push rod and 
slack adjuster must be greater than 900

, and 
all slack adjusters should be set at the same 
angle. With the brakes fully applied, after be­
ing adjusted, this angle should still be greater 
than 900 

• In other words, the slack adjuster 
should not go "over centerlt when the 'brakes 
are applied (Fig. 13). The position of the push 
rod yoke on the push rod should be adjus ted if 
necessary until these conditions prevail. 

Maintenance 

The worm gear and worm should be kept 
well lubricated. This can be done by removing 
the plug and filling the cavity with a good grade 
of chassis lubricant every 1,000 miles. 

LOW PRESSURE INDICATOR 

Description 

The low air pressure indicator (Fig. 14). 
is a safety device designed to give an automatic 
warning whenever the air pressure in the air 
brake system is below approximately 60 pounds. 
Operating as an air-controlled switch of an 
electrical circuit, the low pressure indicator 
automatically sounds a buzzer when the air 
pressure drops too low. On some vehicles a 
light is used to indicate low pressure, in place 
of the buzzer. 

Testing 

1. Drain air brake system, turn on igni­
tion key, and start engine: The low pressure 
indicator buzzer must sound until the air pres­
sure in the air brake system reaches a point 
between 54 and 66 pounds when the buzzer must 
stop sounding. 

2. Continue to build up air pressure in 
the airbrake system until the pressure reaches 
at least 75 pounds, stop engine, and reduce the 
air pressure in the air brake system by mak­
ing brake applications. Check to see at what 
pressure the buzzer again sounds. The buzzer 
must sound when the pressure in the air brake 
system reaches a point between 66 and 54 
pounds. 

PRINTED IN UNITED STATES OF AM£RICA 

Donated by John & Susan Hansen - For Personal Use Only



BRAKES­
AIR L-LINE MOTOR TRUCK SERVICE MANUALSection C 
Page 12 

FROM 
RESERVOIR 

A-9353 

Fig. I~ - Sectional View Of Low Pressure Indi­
cator. 

Leakage Test 

With the air brake system fully charged, 
coat the outside of the low pressure indicator 
with soapsuds to check for leakage. No leakage 
is permissible. Leakage at the lower diaphragm 
screw can sometimes be corrected by removing 
the electrical connection and carefully tighten­
ing the terminal screw nut. Leakage through 
the small vent hole in the cover signifies a 
leaking diaphragm, and the low pressure indi­
cator must be replaced. 

STOP LIGHT SWITCH 

Description 
The stop light switch is mounted on the 

left-hand frame side :cail. Stop light switches 
are electro-pneumatic switches which close 
the stop light electrical circuit when the brakes 
are applied (see Fig. 15). 

Testing 
1. With all air pressure exhausted from 

the air brake system, move the brake valve to 
applied position, and start the engine. Observe 
at what pressure registered by the dash gage 
the stop lights light. Stop lights must light be­
fore the dash gage registers 10 pounds pres­
sure. 

2. With brakes applied, coat the stop light 
switch with soapsuds to check for leakage. No 
leakage is permissible. If is found, 
the stop light switch must be replaced. 

i+---I-DIAPHRAGM 

AIR INLET A.9354 

Fig. 1& - Sectional View Of stop Light Switch. 

BRAKE CHAMBER 
(BENDIX-WESTINGHOUSE) 

The Bendix-Westinghouse brake chamber 
consists of two dished metal plates, namely: 
the non-pressure plate, and the pressure plate 
separated by a diaphragm (see Fig. 16). 

Air inlet 

Dust shield 
~ 

Push rod 

Pusb rod 

A·22923 

Fig. 16 Typical Brake Chamber (Oiaphragm 
Type} • 

In front of the diaphragm are the non-pres­
sure plate, push rod and push rod spring. Be­
hind the diaphragm is the air-tight cavity into 
which is connected a tubing line from the brake 
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valve. Due to the extreme sensitivity of the 
diaphragm, this arrangement permits push rod 
to respond to the slightest variation of air pres­
sure from the brake valve, thus permitting the 
driver to apply or release brakes as rapidly or 
gradually as the various road and operating 
conditions warrant. 

In order to meet requirements for different 
braking forces, brake chambers are made in 
several different sizes. All sizes are made for 
several different types of mountings, such as 
stud mounting, bracket mounting, and flange 
mounting. 

The following table shows different types 
of standard brake chambers: 

Effective Maxi-I·
Outside Normal mum Maxi-AreaType Diam- Working Work- mumSquareeter Stroke ing StrokeInches 

Stroke 

A 6-15116 11 12 5/8" 1-3/8" 1-3/4" 

B 9-3116" 24 3/4" 1-3/411 2-114" 

C 8-1116" 16 3/4" 1-3/4" 2-1/4" 

D 5_114" 6 1/2" 1-11411 1-5/8" 

E 6" 9 5/8" 1-3/8" 1_3/4" 

F II" 36 3/4" 2-1/4" 3" 

G 9-7/8" 30 3/4" 1-3/4" 2-1/2" 


Preventive Maintenance 

Every Month or After Each 2,000 Miles 

Check travel of brake chamber push rods 
and adjust brakes ifnecessary. Push rod travel 
should be kept at the minimum without brakes 
dragging. Excessive travel shortens the serv­
ice life of brake chamber diaphragms and also 
results in slow braking response. 

Every Year or After Each 50,000 Miles 

Disas semble brake chambers and clean all 
parts. Install new diaphragms. When replac­
ing release springs be sure to use the correct 
spring, otherwise uneven braking will result. 

Leakage Tests 

1. With brakes fully applied, coat the 
brake chamber bolting flanges holding the dia­
phragm in place with soapsuds to check for 
leakage. No leakage is permissible. If leakage 
is found, tighten flange bolts. All flange bolts 
must be tightened evenly but only sufficiently to 
prevent leakage, otherwise the diaphragm will 
be distorted and premature failure will result. 

2. With brakes fully applied, check for 
leakage through the diaphragm by coating the 
clearance hole around the push rod and the 
drain hole in the non-pressure plate with soap­
suds. No leakage is permissible. If leakage 
is found, the diaphragm must be replaced. 

Testing for Serviceability 

Operating Tests 

I. Apply brakes and observe that push 
rods move out promptly without binding. 

2. Release brakes and observe that push 
rods return to release position promptly with­
out binding. 

3. Check travel of push rods to be sure 
it is at the minimum without brakes dragging. 

Caution! 

Always be sure the correct release spring 
is used in any brake chamber. Also be sure 
the brake chamber on the opposite side of the 
axle of the vehicle has the same release spring; 
otherwise uneven braking will result. 

If a new diaphragm is installed in the brake 
chamber on one side of the vehicle, a new one 
also should be installed in the corresponding 
brake chamber on the other side, otherwise this 
may also cause uneven braking. 

After the brake chamber is installed the 
brakes must be adjusted and checks made to be 
sUJ:'e the linkage does not bind. Adjustment of 
the push rod length by altering the location of 
the yoke may be necessary. With brakes re­
leased the angle formed by the push rod and 
slack adjuster must be greater than 90 0 

, and 
all slack adjusters should be set at the same 
angle. With the brakes fully applied, after be­
ing adjusted, this angle should still be greater 
than 90 0 

• In other words, the slack adjuster 
should not go "over center" when the brakes 
are applied (Fig. 13). The position of the push 
rod yoke on the push rod should be adjusted if 
necessary until these conditions prevaiL 

BRAKE CHAMBER - PISTON TYPE 
(MIDLAND) 

The Midland air cylinder (Fig. 17) requires 
very little attention, but to insure proper oper­
ation, the cylinder should be kept lubricated. 
At intervals of approximately four months or 
15,000 miles, the air connection at the rear of 
the cylinder should be removed and one quarter 
pint of lubricant (similar to Elsols (I50-LO) 
graphite type grease with 10<10 neat1s-foot oil), 
inserted. 

At regular truck overhaul periods, the 
cylinder should be removed, taken apart and 
thoroughly cleaned. The piston cup should be 
inspected and free from cracks, scratches and 
dirt particles. If the piston cup is hard or dry, 
it should be immersed in neat's foot oil before 
reassembling in cylinder. If it becomes nec­
essary to replace the piston cup, shellac both 
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sides of piston stem plug gasket. also shellac 
threads of piston stem plug and draw up piston 
stem plug just snugly on ball end of piston 
stem. 

The inside of the air cylinder and complete 
piston assembly should be thoroughly cleaned 
and the wall of the cylinder. as well as the en­
tire piston assembly, should be covered with a 
lubricant as outlined in first paragraph. 

Clean breather hair in piston stem assem­
bly with cleaning solvent and dip in light lubri­
cating oil before replacing. 

Care should be exercised to make sure the 
rubber boot is in good condition and properly 
installed to protect the piston shaft from the 
element. 

End cliver --l~~~====~~?r~ 

Piston rod 

Piston stem 

Spring A-22925 

Fig. 17 - Typical Brake Chamber (Piston Type). 

AIR PRESSURE GAGE 

Description 

1. The purpose of the dash-mounted air 
pressure gage is to register the amount of air 
pressure in the air brake system. While air 
pressure gages of this type are commercially 
accurate, they must never be confused with, or 
substituted for, test air gages which are in­
tended primarily for accurately checking air 
pressure in the air brake system. 

2. Only test gages known to be accurate 
are to be used for chec:kingbrake valve delivery 
pressures, gover~or pressure settings, and 
other tests. Test gages differ from ordinary 
dash gages in respect to material and workman­
ship much as an expensive watch differs from 
a cheaper one, and due to these differences they 
are more accurate over their entire range, and 
maintain their accuracy over longer periods. 

Testing 

1. Check the dash air gage for accuracy. 
The simplest way to do this is to compare the 

pressures registered by the gage over its 
normal pressure range with the pressures 
registered by a test gage known to be accurate. 

2. A dash gage which loses its accuracy 
must be replaced. The continued use of a dash 
gage showing an error of more than 5 pounds 
is not recommended. 

CUT -OUT COCKS 

Description 

1. Cut-out cocks have a tapered key 
ground to the body to prevent leakage. A pas­
sage is provided th;rough the key so that when 
the key is turned to its open position air is 
permitted to flow through the cock, but when 
the key is turned to the closed position air is 
prevented from flowing through the cock. Cut­
out cocks are used in the service and emergency 
lines of the tractor truck to provide a means of 
closing off these lines when they are not being 
used. 

2. The cut-out cock is open when the 
handle is at a 90-degree angle with the body of 
the cock, and closed when the handle is parallel 
with the body of the cock; Stops are provided 
so that the handle cannot be turned beyond its 
normal positions. 

3. Always open and close a cut-out cock 
by hand. Never strike the handle with a ham­
mer, or similar instrument, as the cock would 
be damage~ and leakage would develop. 

Testing 

1. With brakes applied and cut-out cock 
closed (hose line disconnected), test with soap­
suds for leakage past the key. Also check for 
leakage through the body by coating the outside 
of the cut-out cock with soapsuds. 

2. With brakes applied and cut-out cock 
open (hose line connected), check for leakage 
through the body by coating the outs ide of the 
cut-out cock with soapsuds. 

3. Leakage in excess of a 3-inch soap 
bubble in 3 seconds in either of these tests is 
not permissible. 

4. Leakage is caused by a dirty or scored 
key or body. Leakage due to dirt is corrected 
by cleaning parts and applying a light coating of 
cup grease to the key. Leakage due to a scored 
key or body cannot be repaired, and the cut-out 
cock must be replaced. 

RESERVOIRS 

1. Reservoirs are tested against a 200­
pound pressure, and treated on the inside with 
a rust preventive. 
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2. The purpose of reservoirs is to provide 
a place to store compressed air so that there 
will be an ample supply available for immediate 
~se in brake operation. They also provide stor­
age for sufficient compressed air to permit 
several brake applications after the engine has 
stopped. Another function of a reservoir is to 
provide a place where the air, heated during 
compression, may cool and cause the oil and 
water vapors to condense. 

Testing 

1. LEAKAGE TESTS. With the air brake 
system charged, coat the outside of the reser­
voir with soapsuds to check for leakage. If any 
leakage is found, replace the reservoir. 

Z. INSPECTION. Inspect inside and out­
side surfaces for damage or corrosion. A 
small flashlight is helpful when inspecting the 
interior. If damage or corrosion is found that 
would weaken the reservoir, replace the reser­
voir. 

3. Moisture taken in with the air through 
the compressor inlet valves collects in the 
reservoirs and necessitates draining the res­
ervoirs daily in cold weather and every week in 
warm weatherby opening the drain cock located 
on the bottom. Be sure to close the drain cocks 
after all moisture has been removed. 

Fig. 18 - 111ustrates Reservoir, Safety Valve, 
and Drain Cock. 

DRAIN COCKS 

Description 

1. Drain cocks have a brass body fitted 
with a tapered brass key. The drain cock is 
open when the handle is parallel to the body, 
and closed when the handle is at right angles to 
the body. Drain cocks are installed in the bot­
tom of each reservoir in the air brake system 
to provide a convenient means of draining the 
condensation which normally collects in the 
reservoirs. 
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2. Always open a drain cock by hand. 
Never strike the handle with a hammer or any 
other instrument, as the cock would be damaged 
and leakage would develop. 

Testing 

1. With the air brake system charged, 
test with soapsuds for leakage past the key. 
Also check for leakage through the body by 
coating the outside of the drain cock with soap­
suds. Leakage in excess of a 3-inch soap bub­
ble in 3 seconds is not permissible. 

2. Leakage is caused by dirty or scored 
key or body. Leakage due to dirt is corrected 
by cleaning parts and applying a thin coating of 
cup grease on the key. Leakage due to a scored 
key or body cannot be repaired, and the drain 
cock must be replaced. 

HOSE, HOSE ASSEMBLIES AND 

HOSE CONNECTORS 


Description 

Hose and hose fittings provide a means 
of making flexible air connections between 
points on a vehicle which normally change their 
position in relation to each other, also of mak­
ing flexible connections between two vehicles. 
All hose assemblies include detachable - type 
hose connectors with spring guards. Hose 
assemblies used to connect the air brake sys­
tem to another vehicle are fitted with hose 
couplings. The two hose lines or hose cou­
plings at the rear of the tractor truck are 
marked by tags identifying them as "SERVICE" 
or IlEMERGENCY." 

Testing 

1. If any evidence is found indicating that 
a hose line is restricted, remove and blow air 
through it in both directions to be sure the 
passage through the hose is not obstructed in 
any way. 

2. With the brakes applied to be sure that 
the hose line being tested is under pressure, 
coat the outside of the hose and connections 
with soapsuds to check for leakage. No leakage 
is permissible. Leakage at the connectors is 
sometimes corrected by tightening the con­
nector nut. If this fails to correct the leakage, 
replace the connectors, hose, or both. 

Replacement 

Hose assemblies are easily replaceable 
by removing the detachable connectors and 
installing a new piece of hose. 

1. Remove connector nuts, and pull hose 
out of connector body. 
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2. Do not attempt to remove used sleeve 
from hose. 

3. Cut a piece of new hose to required 
length, being sure that cut is made at right 
angles to outside wall of hose, and that end of 
hose is smooth. 

4. Blowout hose with an air line to re­
move all cuttings. 

).,: 
_.---. 

SLEEVE NUT 

Fig. 19 

5. Place connector nut and sleeve on hose 
(Fig. 19), being sure that barbs on inside of 
sleeve point toward end of hose that is being 
connected. 

CONNECTOR 
80DY 

\ 

A·9363 

Fig. 20 

6. Place new gasket over end of guide in 
connector body so that side with removable 
protector covering is next to hose. Remove 
protector >c.overing from gasket (Fig. 40). 

BLUNT 

NOSED 


SCREWDRIVER 


ij-"fi"tJ"'"~ 

Fig. 21 

7. Push gasket into bottom of recess in 
connector body (Fig. 21). 

NUT SLEEVE HOSE GUIDE 800'1' 

Fig. 22 

8. Put end of hose in connector body, 
making sure that end of hose is against gasket 
at bottom of the recess (Fig. 22). 

9. Move sleeve, if necessary, until it is 
against edge of connector body. Tighten con­
necting nut. It is only necessary to tighten nut 
sufficiently to insure an air-tight joint. 

10. When installing a hose assembly where 
both ends are permanently connected, the hose 
connector at either end is used as a swivel by 
loosening the nut on one of the connectors. 
Turn the hose in the loose connector before 
the connector nut is again tightened. This 
permits the installation of the hose without 
kinking or twisting. 
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HOSE. COUPLINGS AND DUMMY 

COUPLINGS 


Description 

1. Hose couplings provide an easy and 
convenient :method of connecting and disconnect­
ing air lines between vehicles by hand. The 
design of the hose couplings is such that when 
two of the:m are coupled together pres.5ure is 
put on two rubber gaskets, :making an air-tight 
seal. 

2. Du:m:my couplings are :made in two 
general designs, so:mebeing fittedwithbrackets 
to per:mit the:m to be rigidly :mounted on the 
vehicle, while others are fitted with a chain 
attaching the:m to the vehicle. The bracket type 
is used where the du:m:my coupling is to serve 
as a fastening for holding hose lines when not 
in use, whereas the chain type is used for 
blocking off hose couplings rigidly :mounted on 
the vehicle as used on the tractor truck. The 
purpose of the du:m:my coupling is to prevent 
the entrance of dirt or other foreign :matter 
into the air brake lines when the lines are not 
being used. 

Testing 

1. With the hose couplings connected and 
brakes applied, coat the hose couplings all over 
with soapsuds to check for leakage. There :must 
be no leakage. 

2. Leakage is usually caused by worn, 
da:maged, or i:mproperly installed gaskets. To 
correct leakage, install new gaskets. 

3. Re:move old gasket by prying out with 
a screwdriver. Before atte:mpting to install a 
new gasket, be sure the groove in the coupling 
in which the gasket fits is thoroughly cleaned. 
Otherwise it will be i:mpossible to install a new 
gasket properly. 

( (. 

/ 

HOSE C01JPlING--";::::;;;;'; 

4. To install a new gasket, partially col­
lapse it with the fingers (Fig. 23), and enter 
one side of the gasket flan,ge in the groove in 
the coupling. 

A·1'362 

Fig. 2q 

5. Then use a blunt nosed screwdriver 
or si:milar instru:ment to push the gasket into 
place (Fig. 24). When properly installed, the 
exposed face of the gasket will be flat, not 
twisted or bulged at any point. 

TUBING 

Operating Tests 

If any evidence is found that a tubing line 
is restricted, re:move and blow air through it 
in both directions to be sure the passage through 
the tubing is not obstructed in any way. Inspect 
tubing for partial restrictions such as :may be 
caused by dents or kinks. Da:maged tubing :must 
be replaced. 

Leakage Tests 

With the air brake syste:m fully charged, 
the governor cut out, and brakes applied, coat 
all tubing lines and fittings with soapsuds to 
check for leakage. No leakage is per:missible. 
Leakage at a tubing fitting is so:meti:mes cor­
rected by tightening the tubing fitting nut. If 
this fails to correct the leakage, replace the 

Fig. 23 tubing fitting, the tubing, or both. 
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HYDRAULIC BRAKES 

BRAKE SHOE ADJUSTMENTS AND SERVICING 

lZXl-3/411 FRONT 
L-IIO, L-lll, L-IIZ { lZxl-3/411 REAR 

11 FRONTL -IZO L-IZI L-IZZ {lZXl-3/4, , lZxZ If REAR 

Brake 
lhoe 

cup 

Hold.doWll 
spring aruI 

cup 

Brakelhoe 
lining 

A~2940 AdjU$ting Adjusting screw 
Fig. I - (Front) External View. ·screw spring A-22938 

Fig. 2 - (Front) Internal View. 

shoe web 

Star wheel adjusting 
A.22783 

Fig. 3 - (Rear) External View. Fig. ~ - (Rear) Internal View. 
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Brake 

Adjultmg 

A.22939 

Fig. 5 

BRAKE ADJUSTMENT INSTRUCTIONS 

Before attempting to make a,.ny brake adjust­
ments - whether minor or major - be sure that 
wheel bearings are properly adjusted and that 
brake backing plates are tight. 

Adjustment For Wear (Minor) 

(Figs. 1, 2, 3, 4 and 5) 


NOTE: Perform Operations in Sequence Given 
At Both Front and Rear Brakes Unless Other­

wise Noted. ~ 

1. 	 Place parking brake lever in fully re­
leased position. 

2. 	 Jack up truck until the wheels are free 
from floor. 

3. 	 Remove adjusting hole covers. 

4. 	 Insert screwdriver or special adjusting tool 
in slot of backing plate to engage star wheel 
adjusting screw (Fig. 5). 

5. 	 Move outer end of screwdriver or special 
tool toward axle, expanding brake shoes 
to the point where the wheel can just be 
turned by hand. 

6. 	 Rear brakes only. NOTE: Parking brake 
c able adjustment should be made at this time. 
With brake shoes still expanded, disconnect 
the parking brake cable at the intermediate 

lever end. With parking brake lever applied 
approximately I" from fully released 
pos ition, pull cables by hand to remove 
all slack. Adjust cables as required at 
yoke ends so that clevis pins can be in­
serted. Insert clevis pins and new cotter 
pins. 

7. 	 Back off star wheel adjusting screw 12 to 
14 notches and then check to see that brake 
drum turns freely. It may be necessary to 
tap the backing plate lightly to permit the 
brake shoes to take a central position. 

8. 	 Rear brakes only. Pull parking brake lever 
back until the rear wheel can just be turned 
by hand. Check rear wheels for even brake 
drag. If drag is uneven, loosen the tight 
brake to provide even drag. 

9. 	 Replace adjusting hole covers. 

Major Adjustments and Servicing 
(Figs. 1, 2, 3, 4 and 5). 

The following adjustments are performed only 
when adjustments under "Minor Adjustments" 
fail to give satisfactory results or when install ­
ing new shoes or linings. 

NOTE: Perform Operations in Se uence Given. 
At both front and rear brakes unless 

otherwise noted.) 

1. 	 Place parking brake lever in fully released 
position. 

2. 	 Jack up truck until wheels are free from 
floor. 

3. 	 Remove wheels, hubs and drums. 

4. 	 Remove adjusting hole coyers. 

5. 	 Remove brake shoes and inspect linings 
for excessive wear, grease, loose rivets or 
other damage. Install new lining if old lining 
shows excessive wear or is saturated with 
grease or brake fluid. 

6. 	 Inspect brake drums for scores, run-out or 

cracks. If scores are not too deep or "run­

out" does not exceed .010", drums may be 

machined. If drums are badly scored or 

cracked, they should be replaced. 


7. 	 Inspect wheel cylinders for signs of fluid 
leakage or deteriorated rubber dust boots. 
If brake fluid is leaking out of wheel cylin­
ders, replace or recondition wheel cylinders. 

8. 	 Clean grease and dirt off backing plate and 
sand down shoe ledges if rusted or ridged. 
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9. 	 Disconnect parking brake cables to rear 
brakes at intermediate lever end. Wipe 
off dirt and grease from exposed portion 
of cables and pull cables through con­
duits as far as possible from the brake 
end and wipe off old grease. 

10. 	 Apply a generous coating of cable lubricant 
to cables and slide cables back through con­
duits. Wipe off excessive grease from 
back plate. 

11. 	 Apply a thin coating of suitable lubricant 
comparable to "Lubriplate" to shoe ledges 
and on rear brakes apply to the parking brake 
lever fulcrum and strut contact points. 

lZ. 	 Thoroughly clean star wheel adjusting 
screws, pivot nuts, hold down pins, springs 
and cups. Apply a small amount of suitable 
lubricant comparable to "Lubriplate" to the 
threaded end of the adjusting screw and to 
contact points on the shoe webs. 

13. 	 When installing new shoes, lay the shoes out 
in pairs according to their position on the 
truck. The rear (secondary) shoe is the shoe 
with lining. 

14. 	 Rear brakes only. On rear brake shoes 
attach parking brake levers to backing plate 
side of shoe web, using lever pin, spring 
and retainer. Squeeze ends of retainer 
lock together after assembly of retainer. 

15. 	 Thread the star wheel adjusting screw 
into the pivot nut to the limit of the thread 
and assemble star wheel adjusting screw 
and adjusting screw spring to the adjustment 
end of the shoes with pivot nut against the 
right hand shoe. NOTE: Always assemble 
pivot nut on the right hand shoe regardless 
of position of shoes on the truck. 

16. 	 Guide forked end of shoe links over anchor 
end of shoe web, and attach shoes to backing 
plates by means of shoe hold down pins, 
springs and cups. 

17. 	 On rear brakes only, assemble spring on 
strut against strut shoulder and assemble 
strut between front (primary) shoe and 
parking brake lever. The small loop of 
spring rests against inside of shoe web on 
right hand brake and on outside of shoe web 
on left hand brake. 

18. 	 On rear brakes only, attach cable to parking 
brake lever by compressing cable retracting 
spring and sliding cable into loop at end of 
lever. 

19. 	 Attach retracting springs to shoes and 
anchor pins. If springs show signs of hav­
ing been overstressed, they should be re­
placed. 
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ZO, 	 Install brake drums ...(For lubrication and 
adjustment of front wheel bearings see 
·Wheel Section",) 

NOTE: DO NOT LOOSEN ANCHOR PlNS 
UNLESS INSPECTION OF LINING-TO-DRUM 
CLEARANCE INDICATES A NEED FOR 
REPOSITIONING OF ANCHORS. 

Zl. 	 Insert a .015" feeler gauge between the 
lining and drum of the rear (secondary) 
shoe about l-l/Z" from thEt. star wheel ad­
justing screw end of the shoe and expand 
shoe by turning star wheel adjusting screw 
until feeler gauge cannot be withdrawn. 
Then turn star wheel adjusting screw in 
opposite direction until there is but a light 
drag on the feeler gauge. 

Withdraw feeler g~uge. NOTE: Expanding 
shoes until feeler gauge cannot be with­
drawn insures that shoes are resting against 
the anchor pin. 

ZZ. 	 Revolve brake drum so that feeler gauge hole 
is about l-l/Z" from the anchor end of the 
rear (secondary) shoe lining. There should be 
a slightly heavier drag on the feeler gauge 
at this point. If the clearance at the anchor 
end of the shoe is greater than the clear­
ance at the adjustment end by .003" or more, 
it will be necessary to adjust the anchor pin. 

Z3. 	 To adjust anchor pin, loosen locknut 1/4 to 
liZ of a turn and tap anchor pin either 
up or down to provide the correct anchor 
pin position. After positioning the anchor 
pin to provide the correct rear (secondary) 
shoe clearance, tighten the anchor pin 
locknut with a 16" wrench and then re :::heck 
anchor and adjusting end clearances. 

NOTE: If anchor pin nut is loosened too 
much, the anchor pin may shift when tighten­
ing the locknut, 

Z4. 	 To adjust rear parking brake cables expand 
shoes at both rear brakes until tight against 
brake drums. With parking brake lever 
applied approximately I" from fully released 
positio!l, pull cables by hand to remove all 
slack. Adjust cables as required at yoke 
ends so that clevis pins can be inserted. 
Insert clevis pins and new cotter pins. 

Z5. 	 At both rear brakes back off star wheel 
adjusting screw lZ to 14 notches. 

Z6. 	 To check rear brakes for balance, pull 
parking brake lever back until rear wheels 
can just be turned by hand. Check rear 
wheels for even brake drag. If drag is 
uneven, loosen the tight brake to provide 
even drag. 

Z7. 	 Replace adjusting hole covers. 
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HYDRAULIC BRAKES 

BRAKE SHOE ADJUSTMENTS AND SERVICING 

{LM-120, LM-121, LM-122 
12 X 
12 x 

1-3/411 

2" 
FRONT 
REAR 

Brake 
Ihoe 

cup 

Hold-down 
spring and 

cup 

Brake shoe 
lining 

Adjusting Adjusting screw 
Fig. t - (Front) External View. screw spring A·2293B 

Q Fig. 2 - (Fronf) Internal View. 

Wheel cylinder Anchor pin 

Anchor pin ke shoe web 

Star wheel adjusting screw Adjusting screw spring 
A-22926 A-22927. 

Fig. 3 - (Rear) External View. Fig. ~ - (Rear) Internal View. 
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BRAKE ADJUSTMENT INSTRUCTIONS 

Before attempting to make any brake adjustments 
whether minor or major, be sure that wheel bear­
ings are properly adjusted and that brake backing 
plates are tight. 

Adjustment For Wear (Minor) 

NOTE: 	 PERFORM OPERATIONS IN SE­
QUENCE GIVEN (AT BOTH FRONT 
AND REAR BRAKES UNLESS OTHER­
WISE NOTED): ­

1. 	 Place parking brake lever in fully released 
position. 

2. 	 Jack up truck until the wheels are free from 
floor. 

3. 	 Remove adjusting hole covers. 

4. 	 Insert screwdriver or special adjusting tool 
in slot of backing plate to engage star wheel 
adjusting screw (Fig. 5). 

5. 	 Move outer end of screwdriver or special 
tool toward axle, expanding brake shoes 
to the point where the wheel can just be 
turned by hand. 

6. 	 Back off star wheel adjusting screw 12 to 14 
notches and then check to see that brake 
drum turns freely. It may be necessary to 
tap the backing plate lightly to permit the 
brake shoes to take a central position. 

7. 	 Replace adjusting hole covers. 

Major Adjustments and Servicing 

(Figs. 1, 2, 3, 4 and 5). 


The following adjustments are performed only 
when adjustments under "Minor Adjustments" 
fail to give satisfactory results or when in­
stalling new shoes or linings. 

NOTE: 	 PERFORM OPERATIONS IN SE­
QUENCE GIVEN (AT BOTH FRONT 
AND REAR BRAKES UNLESS OTHER­
WISE NOTED):­

1. 	 Place parking brake lever in fully released 
position. 

2. 	 Jack up truck until wheels are free from 
floor. 

3. 	 Remove wheels, hubs and drums. 

4. 	 Remove adjusting hole covers. 

5. 	 Remove brake shoes and inspect linings for 
excessive wear, grease, loose rivets or 
other damage. Install new lining if old 
lining shows excessive wear or is saturated 
with grease or brake fluid. 

6. 	 Inspect brake drums for scores, run-out or 
cracks. If scores are not too deep or "run­
out" does not exceed .010", drums may be 
machined. If drums are badly scored or 
cracked, they should be replaced. 

7. 	 Inspect wheel cylinders for signs of fluid 
leakage or deteriorated rubber dust boots. 
If brake fluid is leaking out of wheel 
cylinder s, replace or recondition wheel 
cylinders. 

8. 	 Clean grease and dirt off backing place and 
sand down shoe ledges if rusted or ridged. 

9. 	 Apply a thin coating of suitable lubricant 
comparable to "Lubriplate" to shoe ledges. 

10. 	 Thoroughly clean star wheel adjusting 
screws, pivot nuts, hold down pins, springs 
and cups. Apply a small amount of suitable 
lubricant comparable to ,oLubriplate" to the 
threaded end of the adjusting screw and to 
contact points on the shoe webs. 
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11. 	 When installing new shoes, lay the shoes 
out in pairs according to their position on 
the truck. The rear (secondary) shoe is 
the shoe with longer lining. 

lZ. 	 Thread the star wheel adjusting screw into 
the pivot nut to the limit of the thread and 
assembly star wheel adjusting screw and 
adjusting screw spring to the adjustment 
end of the shoes with pivot nut against the 
right hand shoe. NOTE: Always assemble 
pivot nut on the right hand shoe regardless 
of position of shoes on the truck. 

13. 	 Guide forked end of shoe links over anchor 
end of shoe web, and attach shoes to backing 
plates by means of shoe hold down pins, 
springs and cups. 

14. 	 Attach retracting springs to shoe and anchor 
pins. If springs show signs of having been 
overstressed, they should be replaced. 

15. 	 Install brake drums. (For lubrication and 
adjustment of front wheel bearings see 
Whe e1 Section.) 

NOTE: 	 DO NOT LOOSEN ANCHOR PINS 
UNLESS INSPECTION OF LINING 
TO DRUM CLEARANCE INDICATES 
A NEED FOR REPOSITIONING OF 
ANCHORS. 

16. 	 Insert a .015" feeler gauge between the 
lining and drum of the rear (secondary) 
shoe about l-l/Z" from"the star wheel ad­
justing screw end of the shoe and expand 
shoe by turning star wheel adjusting screw 
until feeler gauge cannot be withdrawn. 
Then turn star wheel adjusting screw in 
opposite direction until there is but a light 
drag on the feeler gauge. 

Withdraw feeler gauge. NOTE: Expanding 
shoes until feeler gauge cannot be with­
drawn insures that shoes are resting against 
the anchor pin. 

17. 	 Revolve brake drum so that feeler gauge 
hole is about l-l/Z" from the anchor end 
of the rear (secondary) shoe lining. There 
should be a slightly heavier drag on the 
feeler gauge at this point. If the clearance 
at the anchor end of the shoe is greater than 
the clearance at the adjustment end by 
.003" or more, it will be necessary to ad­
just the anchor pin. 

18. 	 To adjust anchor pin, loosen locknut 1/4 
to liz turn and tap anchor pin either up or 
down to provide the correct anchor pin 
position. After positioning the anchor pin 
to provide the correct rear (secondary) 
shoe clearance, tighten the anchor pin lock­
nut with a 16" wrench and then recheck 
an c h 0 r an d adjusting en d clearances. 

P'UNT£D 'N UNITED STATES or AMERICA 

NOTE: If anchor pin nut is loosened too 
much, the anchor pin may shift when 
tightening 	the locknut. 

19. 	 Replace adjusting hole covers. 
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BRAKE SHOE ADJUSTMENTS AND SERVICING 
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BRAKE ADJUSTMENT INSTRUCTIONS 

Before attempting to make any brake adjust­
ments, whether minor or major, be sure that 
wheel bearings are properly adjusted and that 
brake backing plates are tight. 

Adjustment for Wear (Minor) 

NOTE: 	 PERFORM OPERATIONS IN 
SEQ U ENe E G I V E NAT BOTH 
FRONT AND REAR BRAKES UN­
LESS OTHERWISE NOTED): 

1. 	 Place parking brake lever in fully released 
position. 

2. 	 Jack up truck until the wheels are free 
from floor. 

3. 	 Remove adjusting hole covers. 

4. 	 Insert screw driver or special adjusting 
tool in slot of backing plate to engage star 
wheel adjusting screw (Fig. 5). 

5. 	 Move outer end of screw driver or special 
tool toward axle, expanding brake shoes to 
the point where the wheel can just be turned 
by hand. 

6. 	 Back off adjusting screw 12 to 14 notches 
and then check to see that brake drum turns 
freely. It may be necessary to tap the back­
ing plate lightly to permit the brake shoes 
to take a central position. 

7. 	 Replace adjusting hole c;:)Vers. 

Major Adjustments and Servicing 

(Figs. 1, 2, 3, 4, 5). 


The following adjustments are performed only 
when adjustments under "Minor Adjustments..... 
fail to give satisfactory results or when in­
stalling new shoe s or linings. 

NOTE: 	 PERFORM OPERATIONS IN 
SEQ U E N C E G I V E NAT BOTH 
FRONT AND REAR BRAKES UN­
LESS OTHERWISE NOTED): 

1. 	 Place parking brake lever in fully released 
position. 

2. 	 Jack up truck until wheels are free from 
floor. 

3. 	 Remove wheels, hubs, and drums. 

4. 	 Remove adjusting hole covers. 

5. 	 Remove brake shoes and inspect linings 
for excessive wear, grease, loose rivets 
or other damage. Install new lining if old 
shows excessive wear or is saturated with 
grease or brake fluid. 

6. 	 Inspect brake drums .for scores, run-out 
or cracks. If scores are not too deep 
or "run-out" does not exceed ,010", drums 
may be machined. If drums are badly 
scored or cracked. they should be replaced. 

7. 	 Inspect wheel cylinders for signs of fluid 
leakage or deteriorated rubber dust boots. 
If brake fluid is leaking out of wheel cylin­
ders, replace or recondition wheel cylinders. 

8. 	 Clean grease and dirt off of backing plate 
and sand down shoe ledges o.f rusted or 
ridged. 

9. 	 Apply a thin coating of suitable lubricant 
comparable to "Lubriplate" to shoe ledges. 

10, 	 Thoroughly clean star wheel adjusting 
screws, pivot nuts, hold down pins, springs 
and cups, Apply a small amount of suitable 
lubricant comparable to "Lubriplate" to the 
threaded end of the adjusting sc rew and to 
contact points on the shoe webs. 

11. 	 When installing new shoes, lay the shoes out 
in pairs according to their position on the 
truck, The rear (secondary) shoe is the 
shoe with longer lining. 
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lZ. 	 Thread the star wheel adjusting screw into 

the pivot nut to the lixnit of the thread and 

assexnble star wheel adjusting screw and 

adjusting screw spring to the adjustxnent 

end of the shoes with pivot nut against the 

right hand shoe. NOTE: Always assexnble 

pivot nut on the right hand shoe regardless 

of position of shoes on the truck. 


13. 	 Guide forked end of shoe links over anchor 

end of shoe web, and attach shoes to backing 

plates by xneans of shoe hold down pins, 

springs and cups. 


14. 	Attach retracting springs to shoes and 

anchor pins. If springs show signs of having 

been overstressed, they should be replaced. 


15. 	Install brake druxns. (For lubrication and 

adjustxnent of front wheel bearings see 

Wheel Se ction.) 


NOTE: 	 DO NOT LOOSEN ANCHOR PINS 

UNLESS INSPECTION OF LINING 

TO DRUM CLEARANCE INDICATES 

A NEED FOR REPOSITIONING OF 

ANCHORS. 


16. 	 Insert a .015" feeler gauge between the 

lining and druxn of the rear (secondary) 

shoe about l-l/Z" froxn the star wheel 

adjusting screw end of the shoe and expand 

shoe by turning star wheel adjusting screw 

until feeler gauge cannot be withdrawn. 

Then turn star wheel adjusting screw in 

opposite direction until there is but a light 

drag on the feeler gauge. Withdraw feeler 

gauge. NOT E: Expanding shoes until 

feeler gauge cannot be withdrawn insures 

that shoes are resting against the anchor 

pin. 


17. 	 Revolve brake druxn so that feeler gauge 

hole is about l-l/Z" froxn the anchor end 

of the rear (secondary) shoe lining. There 

should be a slightly heavier drag on the 

feeler gauge at this point. If the clearance 

at the anchor end of the shoe is greater 

than the clearance at the adjustxnent end by 

.003" or xnore, it will be necessary to ad­

just the anchor pin. 


18. 	 To adjust anchor pin, loosen locknut 1/4 
to liZ turn and tap anchor pin either up or 
down to provide the correct anchor pin 
position. After positioning the anchor pin 
to provide the correct rear (secondary) 
shoe clearance, tighten the anchor pin lock­
nut with a 16" wrench and then recheck 
anchor and adjusting end clearances. 
NOTE: If anchor pin nut is loosened too 
xnuch, the anchor pin xnay shift when 
tightening the locknut. 

19. 	 Replace adjusting hole covers. 

PRJl'iTEO IN UNITED STATES OF' AMERICA 
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HYDRAULIC BRAKES 

BRAKE SHOE ADJUSTMENTS AND SERVICING 
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Fi g. 5 

BRAKE ADJUSTMENT INSTRUCTIONS 

Before attempting to make any brake adjust­
me,nts, whether minor or major, be sure that 
wheel bearings are properly adjusted and that 
brake backing plates are tight. 

Adjustment For Wear (Minor) 

NOTE: 	 PERFORM OPERATIONS IN SE­
QUENCE GIVEN (AT BOTH FRONT 
AND REAR BRAKES UNLESS OTHER­
WISE NOTED):­

1. 	 Place parking brake lever in fully released 
position. 

2. 	 Jack up truck until the wheels are free from 
floor. 

3. 	 Remove adjusting hole covers. 

4. 	 Insert screwdriver or special adjusting 
tool in slot of backi.ng plate to engage star 
wheel adjusting screw (Fig. 5). 

5. 	 Move outer end of screwdriver or special 
tool toward axle, expanding brake shoes to 
the point where the wheel can just be 
turned by hand. . 

6, 	 REAR BRAKES ONLY. NOTE: Parking 
brake cable adjustment should be made at 
this time. With brake shoes still expanded, 
disconnect the parking brake cable at the 

intermediate lever end. With parking brake 
lever applied approximately 1" from fully 
released position, pull cables by hand to re­
move all slack. Adjust cables as required at 
yoke end so that clevis pins can be inserted. 
Insert clevis pins and new cotter pins. 

7. 	 Back off star wheel adjusUng screw 12 to 
14 notches and then check to see that brake 
drum turns freely. It may be necessary to 
tap the backing plate lightly to permit the 
brake shoes to take a central pos ition. 

8, 	 REAR BRAKES ONLY. Pull parking brake 
lever back until the rear wheel can just be 
turned by hand. Check rear wheels for 
even brake drag. If drag is uneven, loosen 
the tight brake to provide even drag. 

9. 	 Replace adjusting hole covers. 

Major Adjustments and Servicing 
(Fig. 1, 2, 3, 4 and 5). 

The following adjustments are performed only 
when adjustments under "Minor Adjustments" 
fail to give satisfactory results or when install ­
ing new ·shoes or linings. 

NOTE: 	 PERFORM OPERATrONS IN SE­
QUENCE GIVEN (AT BOTH FRONT 
AND REAR BRAKES UNLESS OTHER­
WISE NOTED): ­

1. 	 Place parking brake lever in fully released 
position. 

2. 	 Jack up truck until wheels are free from 
floor. 

3. 	 Remove wheels, hubs and drums. 

4. 	 Remove adjusting hole covers. 

5. 	 Remove brake shoes and inspect linings 
for excessive wear, grease, loose rivets 
or other damage. Install new lining if old 
lining shows excessive wear or is saturated 
with grease or brake fluid. 

6. Inspect brake drums for scores, run-out 
or cracks. If scores are not too deep 
.or "run-out" does not exceed .010", drums 
may be machined. If drums are badly 
scored or cracked, they should be replaced. 

7. 	 Inspect wheel cylinders for signs of fluid 
leakage or deteriorated rubber dust boots. 
If brake fluid is leaking out of wheel cylin­
ders, replace or recondition wheel cylinders. 

8. 	 Clean grease and dirt off of backing plate and 
sand down shoe ledges if rusted or ridged. 

9. 	 Disconnect parking brake cables to rear 
brakes at intermediate lever end. Wipe off 
dirt and grease from exposed portion of 
cables and pull cables through conduits as 
far as possible from the brake end and 
wipe off old grease. 
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10. 	 Apply a generous coating of cable lubricant 
to cables and slide cables back through 
conduits. Wipe off excessive grease from 
backing plate. 

11. 	 Apply a thin coating of suitable lubricant 
comparable to "Lubriplate" to shoe ledges 
and on rear brakes apply to the parking 
brake lever fulcrum and strut contact points. 

12. 	 Thoroughly clean star wheel adjusting 
screws, pivot nuts, hold down pins, springs 
and cups. Apply a small amount of suitable 
lubricant comparable to "Lubriplate" to 
the threaded end of the adjusting screw and 
to contact points on the shoe webs. 

13. 	 When installing new shoes, lay the shoes 
out in pairs according to their position 
on the truck. The rear (secondary) shoe 
is the shoe with longer lining. 

14. 	 REAR BRAKES ONLY. On rear shoes at ­
tach parking brake levers to backing plate 
side of shoe web. Place spring washer on 
parking brake lever pin and insert pin 
through lever and shoe from the backing 
plate side. Assemble lockwasher and nut. 
Adjust nut so that parking brake lever is 
under spring tension, but free of bind. 

15. 	REAR BRAKES ONLY. Attach parking 
brake lever strut to parking brake lever 
from side opposite backing plate with conical 
spring, flat washer and cotter pin. 

16. 	Thread the star wheel adjusting screw into 
the pivot nut to the limit of the thread and 
assemble star wheel adjusting screw and 
adjusting screw spring to the adjustment 
end of the shoes with pivot nut against the 
right hand shoe. NOTE: Always assemble 
pivot nut on the right hand shoe regardless 
of position of shoes on the truck. 

17. 	FRONT BRAKES ONLY. Guide forked end 
of shoe links over anchor end of shoe web, 
and attach shoes to backing plates by means 
of shoe hold down pins, springs and cups. 

18. 	REAR BRAKES ONLY. Place parking brake 
lever strut spring against shoulder at front 
(primary) shoe end of strut. Guide forked 
end of strut and shoe links over anchor end of 
shoe webs. Attach shoes to backing plate 
by means of shoe hold down pins, springs 
and cups. 

19. 	REAR BRAKES ONLY. Attach cable to 
parking brake lever by sliding yoke at brake 
end of cable over hook end of packing brake 
lever. 

20. 	 Attach retracting springs to shoes and 
anchor pins. If springs show signs of having 
been overstressed, they should be replaced. 

Pl'tINTEO IN UNtT£D STATES 0'" A.MERICA 

21. 	 Install brake drums. (For lubrication and 
adjustment of front wheel bearings see 
Wheel Section.) 

NOTE: 	 DO NOT LOOSEN ANCHOR PINS 
UNLESS INSPECTION OF LINING 
TO DRUM CLEARANCE INDICATES 
A NEED FOR REPOSITIONING OF 
ANCHORS. 

22. 	 Insert a .015" feeler gauge between the 
lining and drum of the rear (secondary) 
shoe about 1-1/2" from the star wheel ad­
justing screw e~d of the shoe and expand 
shoe by turning star wheel adjusting screw 
until feeler gauge cannot be withdrawn. 
Then turn star wheel adjusting screw in 
opposite direction until there is but a light 
drag on the feeler gauge. 

Withdraw feeler gauge. NOTE: Expanding 
shoes until feeler gauge cannot be with­
drawn insures that shoes are resting against 
the anchor pin. 

23. 	 Revolve brake drum so that feeler gauge 
hole is about 1-1/2" from the anchor end 
of the rear (secondary) shoe lining. There 
should be a slightly heavier drag on the 
feeler gauge at this point. If the clearance 
at the anchor end of the shoe is greater 
than the clearance at the adjustment end 
by .003" or more, it will be necessary to 
adjust the anchor pin. 

24. 	 To adjust anchor pin, loosen lock nut 1/4 
to 1/2 turn and tap anchor pin either up or 
down to provide the correct anchor pin 
position. After positioning the anchor pin. 
to provide the correct rear (secondary) 
shoe clearance, tighten the anchor pin lock 
nut with a 16" wrench and then recheck 
anchor and adjusting end clearances. 
NOTE: If anchor pin nut is loosened too 
much, the anchor pin may shift when tighten­
ing the lock nut. 

25. 	 To adjust rear parking brake cables ex­
pand shoes at both rear brakes until tight 
against brake drums. With parking brake 
lever applied approximately 1" from fully 
released position, pull cables by hand to 
remove all slack. Adjust cables as re­
quired at yoke ends so that clevis pin can 
be inserted. Insert clevis pins and new 
cotter pins. 

26. 	 At both rear brakes back off star wheel 
adjusting screw 12 to 14 notches. 

27. 	 To check rear brakes for balance, pull park­
ing brake lever back until rear wheel can 
just be turned by hand. Check rear wheels 
for even brake drag. If drag is uneven, 
loosen the tight brake to provide even drag. 

28. 	 Replace adjusting hole covers. 
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BRAKE ADJUSTMENT INSTRUCTIONS 

Before attempting to make any brake adjust­
ments, whether minor or major, be sure that 
wheel bearings are properly adjusted and that 
brake backing plates are tight. 

Adjustment For Wear (Minor) 

NOTE: 	 PERFORM OPERATIONS IN SE­
QUENCE GIVEN (A T BOTH FRONT 
AND REAR BRAKES UNLESS OTHER­
WISE NOTED): ­

1. 	 Place parking brake lever in fully released 
position. 

2. 	 Jack up truck until the wheels are free from 
floor. 

3. 	 Remove adjusting hole covers. 

4. 	 On front brakes only loosen eccentric lock­
nut and turn eccentric adjustment in the 
direction of forward wheel rotation until 
upper (secondary) brake shoe drags. Then 
turn eccentric in opposite direction until 
upper (secondary) brake shoe is free of 
drag. Hold eccentric and tighten eccentric 
locknut. 

5. 	 Insert screwdriver or special adjusting 
tool in slot of backing plate to engage star 
wheel adjusting screw (Fig. 5). 

6. 	 Move outer end' of screwdriver or special 
tool toward axle, expanding brake shoes 
to the point where the wheel can just be 
turned by hand. 

7. 	 Back off star wheel adjusting screw 12 to 
14 notches and then check to see that brake 
drum turns freely. On rear brakes it may 
be necessary to tap the backing plate lightly 
to permit the brake shoes to take a central 
position. 

8. 	 Replace adjusting hole covers. 

Major Adjustments and Servicing 
(Figs. 1, 2, 3, 4 and 5). 

The following adjustments are performed only 
when adjustments under "Minor Adjustments" 
fail to give satisfactory results or when in­
stalling new shoes or linings. 

NOTE: 	 PERFORM OPERATIONS IN SE­
QuENcE GIVEN (AT BOTH FRONT 
AND REAR BRAKES UNLESS OTHER­
WISE NOTED): ­

1. 	 Place parking brake lever in fully released 
position. 

2. 	 Jack up truck until wheels are free from 
floor. 

3. 	 Remove wheels, hubs and drums. 

4. 	 Remove adjusting hole covers. 

5. 	 Remove brake shoes and inspect linings for 
excessive wear, grease, loose rivets or 
other damage. Install new lining if old 
lining shows excessive wear or is saturated 
with grease or brake fluid. 

6. 	 Inspect brake drums for scores, run-out 
or cracks. If scores are not too deep or 
"run-out" does not exceed .010", drums 
may be machined. If drums are badly 
scored or cracked, they should be replaced. 

7. 	 Inspect wheel cylinders for signs of fluid 
leakage or deteriorated rubber dust boots. 
If brake fluid is leaking out of wheel cylin­
ders, replace or recondition wheel cylinders. 

8. 	 Clean grease and dirt off of backing plate 
and sand down shoe ledges if rusted or 
ridged. 

9. 	 Apply a thin coating of suitable lubricant 
comparable to "Lubriplate" to all shoe 
ledge s. 
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10. 	 Thoroughly clean star wheel adjusting 
screws, pivot nuts, hold down pins, springs 
and cups. Apply a small amount of suitable 
lubricant comparable to "Lubriplate" to the 
threaded end of the adjusting screw and to 
contact points on the shoe webs. 

NOTE: 	 PERFORM THE FOLLOWING OPER­
ATIONS AT EACH FRONT WHEEL 
(SEE FIGS. 1 AND 2): ­

11. 	 When installing new brake shoes, lay the 
shoes out in pairs according to their position 
on the truck. The upper (secondary) shoe 
is the shoe with the longer lining. 

12. 	 Thread the star wheel adjusting screw into 
the pivot nut to the limit of the threads and 
as semble star wheel adjusting screw and 
spring to the adjustment end of the shoes. 
NOTE: Always assemble pivot nut on the 
right hand shoe as viewed from the ad­
justing screw end of the shoes regardless 
of whether the brake shoes are for left or 
right side of truck. 

13. 	 Assemble shoe links to wheel cylinder and 
and guide forked end of shoe links over 
anchor end of shoe webs. 

14. 	 Attach brake shoes to backing plates with 
shoe hold down pins, springs and cups. 

15. 	 Attach retracting springs to shoes and 
anchor pin. 1£ springs show signs of having 
been overstressed, they should be replaced. 

16. 	 Install brake drums. (For lubrication and 
adjustment of front wheel bearings see 
wheel section). NOTE: It may be nec­
essary to change the position of the shoe 
eccentric when assembling drum over shoes. 
NOTE: DO NOT LOOSEN ANCHOR PINS 
UNLESS INSPECTION OF LINING TO DRUM 
CLEARANCE INDICATES A NEED FOR 
REPOSITIONING OF ANCHORS. 

17. 	 Loosen eccentric adjustment locknut and 
turn eccentric adjustment in the direction 
of forward wheel rotation until the upper 
(secondary) shoe begins to drag. Then 
turn eccentric in opposite direction until 
brake is just free of drag. Hold eccentric 
and tighten eccentric locknut. 

18. 	 Check lining to drum clearance at both 
ends of the upper (secondary) shoe. The 
clearance at both ends of the upper (second­
ary shoe should be .010". 1£ the clearance 
at the anchor end of the shoe is greater than 
the clearance at the adjustment end by 
.003" or more, it will then be necessary to 
adjust the anchor pin. 

PRINTED IN UNITED STATES OF AMER1CA 

19. 	 To adjust anchor pin loosen locknut 1/4 to 
1/2 turn and tap anchor pin toward the front 
or rear of truck to provide the correct 
clearance. When the desired lining to drum 
clearance is obtained, tighten anchor pin 
nut with a 16" wrench and then recheck 
(secondary) shoe clearances. NOTE: 1£ 
anchor pin nut is loosened too much, the 
anchor pin may shift when tightening the 
locknut. 

20. 	 Expand brake shoes by tightening star wheel 
adjusting screw to the point where wheel can 
just be turned by hand and then back off star 
wheel adjusting screw 1,,2 to 14 notches. 
Replace adjusting hole covers. 

NOTE: 	 PERFORM THE FOLLOWING OPER­
ATIONS AT EACH REAR WHEEL 
(SEE FIGS. 2 AND 3): ­

21. 	 When installing new shoes, lay the shoes 
out in pairs according to their position on 
truck, The rear (secondary) shoe is the 
shoe with longer lining. 

22. 	 Thread the star wheel adjusting screw into 
the pivot nut to the limit of the thread and 
assemble star wheel adjusting screw and 
adjusting screw spring to the adjustment and 
of the shoes with pivot nut against the right 
hand shoe. NOTE: Always assemble pivot 
nut on the right hand shoe regardless of 
position of shoes on the truck. 

23. 	 Guide forked end of shoe links over anchor 
end of shoe web, and attach shoes to backing 
plates by means of shoe hold down pins" 
springs and cups. 

24. 	 Attach retracting springs to shoes and anchor 
pin. If springs show signs of having been 
overstressed, they should be replaced. 

25. 	 Install brake drums. 

NOTE: 	 DO NOT LOOSEN ANC HOR PINS 
UNLESS INSPECTION OF LINING TO 
DRUM CLEARANCE INDICATES A 
NEED FOR REPOSITIONING OF 
ANCHORS. 

26. 	 Insert a .015" feeler gauge between the 
lining and drum of the rear (secondary) 
shoe about 1-1/2" from the star wheel ad­
justing screw end of the shoe and expand 
shoe by turning star wheel adjusting screw 
until feeler gauge cannot be withdrawn. 
Then turn star wheel adjusting screw in 
opposite direction until there is but a light 
drag on the feeler gauge. Withdraw feeler 
gauge. NOTE: Expanding shoes until 
feeler gauge cannot be withdrawn insures 
that shoes are resting against the anchor 
pin. 
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27. 	 Revolve brake drum so that feeler gauge 
hole is about 1-1/2" from the anchor end 
of the rear (secondary) shoe lining. There 
should be a slightly heavier drag on the 
feeler gauge at this point. If the clear"ance 
at the anchor end of the shoe is greater than 
the clearance at the adjustment end by 
.003" or more, it will be necessary to adjust 
the anchor pin. 

28. 	 To adjust anchor pin, loosen locknut 1/4 to 
1/2 turn and tap anchor pin either up or 
down to provide the correct anchor pin 
position•. After positioning the anchor pin 
to provide the correct rear (secondary) 
shoe clearance, tighten the anchor pin lock­
nut with a 16" wrench and then recheck 
anchor and adjusting end clearances. NOTE: 
If anchor pin is loosened too much, the 
anchor pin may shift when tightening the 
locknut. 

29. 	 Replace adjusting hole covers. 
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HYDRAULIC BRAKES 

BRAKE SHOE ADJUSTMENTS AND SERVICING 

12-1/8 x 2" FRONT 
L-lSl, L-lS2, L-153, LM-lS2 { 14-1/8 x 3" REAR 

Fig. I - (Front) External View. Fig. 2 - (Front) Internal View. 

Fig. 3 - (Rear) External View. Fig. q - (Rear) Internal View. 
PRINTED IN UNITED ,,"AT£5 OF A "'1 ERICA 
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Adjustmr 

A·.2.2939 

Fig. 5 

BRAKE ADJUSTMENT INSTRUCTIONS 

Before attempting to make any brake adjust­
ments, whether minor or major, be sure that 
wheel bearings are properly adjusted and that 
brake backing plates are tight. 

Adjustments For Wear (Minor) 

NOTE: 	 PERFORM OPERATIONS IN SE­
QUENCE GIVEN (AT BOTH FRONT 
AND REAR BRAKES UNLESS OTHER­
WISE NOTED):­

1. 	 Place parking brake lever in fully released 
position. 

2. 	 Jack up truck until the wheels are free from 
floor. 

3. 	 Remove adjusting hole covers. 

NOTE: 	 PERFORM THE FOLLOWING AT 
EACH FRONT WHEEL (SEE FIGS. 
1 AND 2): ­

4. 	 Loosen eccentric locknut and turn eccentric 
adjustment in the direction of forward wheel 
rotation until upper (secondary) brake shoe 
drags. Then turn eccentric in opposite 
direction until upper (secondary) brake shoe 
is free of drag. Hold eccentric and tighten 
eccentric locknut. 

5. 	 Insert screwdriver or special adjusting tool 
in slot of backing plate to engage star wheel 
adjusting screw (Fig. 5). 

6. 	 Move outer end of screwdriver or special 
toward axle, expanding brake shoes to the 
point where the wheel can just be turned by 
hand. 

7. 	 Back off star wheel adjusting screw 12 to 14 
notches and then check to see that brake 
drum turns freely. 

8. 	 Replace adjusting hole covers. 

NOTE: 	 PERFORM THE FOLLOWING AT 
EACH REAR WHEEL (SEE FIGS. 
3 AND 4): ­

9. 	 Insert screwdriver or special adjusting tool 
into upper or front shoe adjusting screw 
slot of backing plate to engage star wheel 
adjusting screw (Fig. 5), 

10. 	 Move outer end of screwdriver or special 
adjusting tool toward axle, expanding front 
brake shoe to the point where the wheel 
can just be turned-by hand. 

11. 	 Back off star wheel adjusting screw until 
brake drum is just free of brake drag, 
approximately 6 notches, 

12. 	 Insert screwdriver or special adjusting 
tool into lower or rear shoe adjusting screw 
slot of backing plate and expand rear brake 
shoe to the point where the wheel can just 
be turned by hand. 

13. 	 Back off star wheel adjusting screw until 
brake drum is just free of brake drag, 
approximately 6 notches. 

14. 	 Replace adjusting hole covers, 

Major Adjustments and Servicing 
(Figs. 1, 2, 3, 4 and 5). 

The following adjustments are performed only 
when adjustments under "Minor Adjustments" 
fail to give satisfactory results or when in­
stalling new shoes or linings. 

NOTE: 	 PERFORM OPERATIONS IN SE­
QUENCE GIVEN. (AT BOTH FRONT 
AND REAR BRAKES UNLESS OTHER­
WISE NOTED):­

1. 	 Place parking brake lever in fully released 
position. 

2. 	 Jack up truck until wheels are free from 
floor. 

3. 	 Remove wheels, hubs and drums, 
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4. 	 Remove adjusting hole covers. 

5. 	 Remove brake shoes and inspect linings 
for excessive wear, grease, loose rivets 
or other damage. Ins tall new lining if 
old lining shows excessive wear or is 
saturated with grease or brake fluid. 

6. 	 Inspect brake drums for scores, run-out 
or cracks. If scores are not too deep or 
IIrun-out" does not e;)!:ceed .010", drums 
may be machined. If drums are badly 
scored or cracked, they should be re­
placed. 

7. 	 Inspect wheel cylinders for signs of fluid 
leakage or deteriorated rubber dust boots. 
If brake .fluid is leaking out o.f wheel 
cylinders, replace or recondition wheel 
cylinders. 

8. 	 Clean grease and dirt off of backing plate 
and sand down shoe ledges if rus ted or 
ridged. 

9. 	 Apply a thin coating of suitable lubricant 
comparable to "Lubriplate" to all shoe 
ledges. 

10. 	 Thoroughly clean star wheel adjusting 
screws, pivot nuts, hold down pins, springs 
and cups of front brakes and clean star 
wheel adjusting screws, locksprings, hold 
down nuts and washers of rear brakes. 
Apply a small amount of suitable lubricant 
comparable to "Lubriplate" to threaded end 
of the adjusting screws and to points of 
contact of the shoe webs with the shoe links 
and anchor buttons. 

NOTE: 	 PERFORM THE FOLLOWING OPER­
ATIONS AT EACH FRONT WHEEL 
(SEE FIGS. 1 AND 2):­

11. 	 When installing new brake shoes, lay the 
shoes out in pairs according to their position 
on the truck. The upper (secondary) shoe 
is the shoe with the longer lining. 

12. 	 Thread the star wheel adjusting screw into 
the pivot nut to the limit of the threads 
and assemble star wheel adjusting screw 
and spring to the adjustment end of the 
shoes. NOTE: Always assemble pivot nut 
on the right hand shoe as viewed from the 
adjusting screw end of the shoes regardless 
of whether the brake shoes are for left or 
right s ide of truck. 

13. 	 Assemble shoe links to wheel cylinders 
and guide forked end of shoe links over 
anchor end of shoe webs. 

14. 	 Attach brake shoes to backing plate with 
shoe hold down pins, springs and cups. 

PRlNTED IN UNIT£O STATES OF' AMERICA 

15. 	 Attach retracting springs to shoes and 
anchor pin. If springs show signs of having 
been overstressed, they should be replaced. 

16. 	 Install brake drums. (For lubrication and 
adjustment of front wheel bearings see wheel 
section.) NOTE: It may be necessary to 
change the position of the shoe eccentric 
when as sembling drum over shoe s. 

NOTE: 	 DO NOT LOOSEN ANC HOR PINS 
UNLESS INSPECTION OF LINING TO 
DR UM CLEARANCES INDICATE A 
NEED FOR REPOSITIONING OF 
ANCHORS. 

17. 	 Loosen eccentric adjustment locknut and 
turn eccentric adjustment in the direction 
of forward wheel rotation until the upper 
(seconda"l'Y) shoe begins to drag. Then turn 
eccentric in opposite direction until brake 
is just free of drag. Hold eccentric and 
tighten eccentric locknut. 

18. 	 Check lining to drum clearance at both 
ends of the upper (secondary) shoe. The 
clearance at both ends of the upper (second­
ary) shoe should be .010". If the clearance 
at the anchor end of the shoe is greater 
than the clearance at the adjustment end 
by .003" or more, it will then be necessary 
to adjust the anchor pin. 

19. 	 To adjust the anchor pin loosen locknut 
1/4 to 1/2 turn and tap anchor pin toward 
the front or rear of truck to provide the 
correct clearance. When'the desired lining 
to drum clearance is obtained, tighten anchor 
pin nut with a 16" wrench and then recheck 
upper (secondary) shoe clearances. NOTE: 
If anchor pin nut is loosened too much, the 
anchor pin may shift when tightening the 
locknut. 

20. 	 Expand brake shoes by tightening star wheel 
adjusting screw to the point where wheel 
can just be turned by hand and then back 
off star wheel adjusting screw 12 to 14 
notches. Replace adjusting hole covers. 

NOTE: 	 PERFORM THE FOLLOWING OPER­
ATIONS AT EACH REAR WHEEL 
(SEE FIGS. 3 AND 4): ­

21. 	 Thread star wheel adjustment screws into 
anchor brackets to the limit of the thread 
and assemble 10cksprings over anchor 
brackets with long end of lockspring in 
contact with star wheel. 

22. 	 Assemble shoe links to wheel cylinders. 

23. 	 Hold anchor button in place against cut­
out of rear shoe web and guide anchor button 
into the notch of the anchor bracket. Guide 
forked end of shoe links over shoe web. 
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24. 	 Apply a thin coating of suitable lubricant 
cOInparable to "Lubriplate" to one side of 
shoe hold down washer and asseInble this 
side of hold down washer against shoe web. 
Place a .006- feeler gauge between center 
shoe ledge and riIn of shoe, with shoe in 
place against the anchor bracket and ad­
justing screw pad asseInble hold down nut 
and draw down tight against washer, back 
off one castellation and insert cotter key. 

25. 	 Attach retracting springs (black spring) 
to brake shoe and anchor bracket and (yellow 
spring) to brake shoe and anchor bracket 
stud. 

26. 	As seInble front shoe to backing plate in 
the saIne Inanner. 

27. 	 Install brake druIns. 

28. 	 To adjust front shoe insert screwdriver or 
special brake adjusting tool through slot 
in backing plate (upper front) and expand 
front brake shoe to the point where the wheel 
can just be turned by hand. 

29. 	 Back off star wheel adjusting screw 6 
notches. 

3D, 	 To adjust rear shoe insert screwdriver or 
special brake ~djusting tool through slot 
in backing plate (lower rear) and expand rear 
brake shoe to the point where the wheel can 

just be turned by hand. 


31. 	Back off star wheel adjusting screw 6 
notches. 

32. 	Replace, adjusting hole covers. 
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HYDRAULIC BRAKES 

BRAKE SHOE ADJUSTMENTS AND SERVICING 

L-160, L-161. L-162. L-163, L-164. L-165, }FRONT BRAKE 
LC-160, LC-161, LC-162. 12-1/811 x 2-1/411 
L-170, L-l71. L-I72. L-l73, L-l74, L-175. (TYPE "F") 
LF-170, LF-171, LF-l72 

L-180, L-181, L-182, L-183, L-184. L-185, }FRONT B/RAKE 
LC-180 LC-181 LC-182 13" x 2-1 4" 
,. (TYPE tlF") 

L-190, L-191. L-192, L-193. L-194, L_195,} 

LF-190, LF-191, LF-192, FRONT BRAKE 

LC-190, LC-191, LC-192. IS" x 2-1/4" 

L-200, L-201, L-202, L-204, L-205, (TYPE "F") 

LC-200, LC-201, LC-202 


Brake hose 

Lining 

___ r~n"<I' shoe 

Brake shoe cam 
adjustment (B) Bleeder valve Retracting spring 

A.231fT A·2319B 

Fig. I - Front Brake - Externa I View - Type "Ft!. Fig. 2 - Front Brake _ Internal View -Type "F". 
PRINTED IN UNtTEO STA.TES OF AMERICA 
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Fig.3 - Front Brake -Exploded View-Type "F". 

Item 
No. 

DESCRIPTION 
Item 
No. DESCRIPTION 

1 Plate assembly, brake backing. 19 Piston assembly. 
2 Stud, adjusting cam &. shoe guide. 20 Boot. 
3 Washer, plain, cam stud. 21 Tube assembly, connector, wheel 
4 Spring, adjus ting cam. cylinder. 
5 Cam, shoe adjus ting. 22 Bolt, fitting, inlet, brake line to cylinder 
6 Washer, spring, anti-rattle, shoe guide. &: tube. 
7 Shoe &: lining assembly. 23 Gasket, bolt. 
8 Shoe. 24 Fitting, inlet, fluid, connector tube. 
9 

10 
Lining. 
Rivet, lining. 

25 
26 

Gasket, fitting. 
Bolt, fitting, inlet, connector tube to 

11 Washer, plain, shoe guide. cylinder. 
12 Washer, "C", shoe guide stud. 27 Screw, anchor, cylinder. 
13 Spring, retracting, brake shoe. 28 Lockwasher, cylinder anchor screw. 
14 Wheel cylinder assembly. 29 Washer, plain, cylinder anchor screw. 
15 Body, wheel cylinder. 30 Screw, fas tening, wheel cylinder. 
16 Spring. 31 Lockwasher, fastening screw. 
17 Filler, piston cup. 32 Valve, bleeder, cylinder. 
18 Cup, pis ton. 
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Fig. ~ - Brake Adjustment, Type "F" Brake. 

MAINTENANCE AND ADJUSTMENT 

WAGNER SELF-CENTERING 


TYPE "F" BRAKES 


(See Figs. 1, 2 and 3) 


This Wagner self-centering Hi-Tork Brake, 
Type "F", is a "Floating-Shoe" type which has 
two identical shoes (7), (Fig. 3) arranged on 
the backing plate (1) so that their toes are 
diagonally opposite, Two single-end wheel 
cylinders (14) are arranged so that one cylinder 
is mounted between each shoe toe and the op­
posite shoe heel. 

The two-wheel cylinder pistons (19) apply 
equal amounts of hydraulic force to each shoe 
toe. Each cylinder body is shaped to provide 
an anchor block for the opposite shoe heel. 
Each cylinder anchor block serves as a shoe stop 
and shoe centering point and provides the ful­
crum around which the shoe heel pivots when 
the brakes are applied. 

Each shoe is adjusted by means of an ec­
centric cam (5) which contacts the underside 
of the shoe table. Each cam is attached to the 
backing plate by a cam and shoe guide stud (2) 
which protrudes through a slot in its shoe web 
and, in conjunction with washers (11) and "c" 
washers (12), also serves as a shoe "hold-down". 
Two retracting springs (13) are connected be­
tween the shoes at each toe and heel, 

Upon brake application, the wheel cylinder 
pistons transmit pressure to the toes of the 
shoes, forcing the shoe linings into contact with 
the brake drum. If the vehicle is moving for­
ward, the drag of the drum against the shoe 
lining produces "self-energization" which tends 
to help rotate the shoes outwardly about their 
anchor points. This action multiplies the forces 

Page 3 

exerted against the drum and produces additional 
braking effect. Both shoes are forward acting 
(primary shoes), self-energizing in the forward 
direction of drum rotation, 

If the vehicle is moving' backward, the drag 
of the drum on the linings is in the opposite 
direction and produces "de-ener gization" which 
tends to move the shoe heels away from their 
anchor blocks. Piston forces at the shoe toes 
are large enough to overcome this action, but 
the shoes tend to rotate inwardly about their 
anchor points and att~mpt to leave the drum. 
Both shoes are reverse acting since neither is 
self-energized in the reverse direction of drum 
rotation. 

Cylinder anchor block sides are aligned 
on the axle radius. As the shoes roll upon 
their anchor blocks to contact the drum, the 
heels may also slide radially upon the anchor 
block surface. The shoes thus automatically 
flself-center fl in relation to the drum. 

The self-energization factor causes this brake 
to be approximately three times as effective 
during forward operation as it is during re­
verse operation; therefo.re its use is generally 
confined to the front axle of vehicles in con­
junction with a rear axle brake of a type pro­
viding effective stopping ability in reverse as 
well as forward motion. 

Disassembly 

Note A. 	 The first disassembly operations is 
always removal of brake shoe re­
tracting springs (13). With brake 
spring pliers, pull one hooked end of 
spring free of shoe web. 

Note B. 	 If wheel cylinder connector tubes 
(21) are removed, mark wheel cylinder 
ports to which tubes are attached 
to avoid error in re-assemb1y. Di£­
ficulty will be encountered in bleeding 
operation if tubes are assembled in 
wrong location. 

Step-By-step Procedure (Disassembly) 

I. REMOVAL OF SHOE ASSEMBLIES: 

1. 	 Remove both brake shoe retracting springs 
(13). (Refer to Note A). 

2. 	 Remove each shoe hold-down "c" washer 
(12) and washer (11), Shoes easily lift off. 

II. REMOVAL OF WHEEL CLYINDERS: 

1. 	 Remove brake shoe assemblies (7). 

2. 	 Remove connector tubes (21) and wheel 
cylinder fittings (24). (Refer to Note B.) 

PRINTED 11'< UNITED STATf,:S OF Ad"ERICA 
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3. Remove each cylinder anchor 
(lar ge) and washer (29). 

screw (27) 

4. Remove cylinder mounting screws (30) 
(small). Cylinders easily lift off. 

III. WHEEL CYLINDER DISASSEMBLY: 

1. 	 Pull boot (20) from wheel cylinder. Piston 
(19) should corne with boot. Pull boot from 
piston. 

2. 	 Piston cup (18), cup filler (17), and spring 
(16) may be pulled from cylinder. 

Assembly 

Note C. 	 Adjustment cam and shoe guide studs 
(2) are equipped with friction springs 
(4). They should easily turn with 
an 8" wrench, but should not be loose. 
If frozen, lubricate with kerosene or 
penetrating oil and work free. 

Note D. 	 The two wheel cylinders mounted 
on one brake are identical; HOW­
EVER, CYLINDERS FOR LEFT OR 
RIGHT HAND BRAKES HAVE OP­
POSITE CASTINGS (15). 

Note E. 	 Clean mating surfaces of cylinders 
and backing plate before assembly to 
insure proper alignment. 

Note F. 	 When replacing shoe retracting springs 
(13), place spring end with long hook 
in heel. of shoe and then, with brake 
spring pliers, stretch spring to se­
cure short hook end in toe of opposite 
shoe. Use new springs if there is 
evidence of spring fatigue, (rust, 
set springs, etc.). 

Note G. 	 For best results, new shoe and lining 
assemblies (7) should have linings (9) 
of correct thickness, ground (not 
buffed) to correct radius, concentric 
with the brake drum. If this is not 
done, readjustment may be required 
after linings ar e "worn-in It. 

Note H. 	 Do not lubricate brake mechanism 
except as noted in "C". 

Step-By-step Procedure (Assembly) 

IV. 	 WHEEL CYLINDER ASSEMBLY: 

1. 	 Do not assemble parts dry. Coat parts 
and inside of cylinder bore with clean brake 
fluid. 

2. 	 Insert spring (16) cup filler (17), and piston 
cup (18) into cylinder bore. Cup filler 
"bumper" and cup lip should face closed 
end of cylinder. 

3. 	 Place boot (20) on piston (19), making sure 
boot snaps over shoe guide. 

4. 	 Install piston and boot. Align piston shoe 
guide slot to accommodate the shoe toe. 
Push boot lip into place in groove machined 
on end of cylinder. 

V. REPLACEMENT OF WHEEL CYLINDERS: 

1. 	 Place one cylinder in position on backing 
plate. Install mounting screws (30) and 
lockwashers (31) (small). (Refer to Notes 
D and E). 

2. 	 Install cylinder anchor screw (27), washer 
(29), and lockwasher (28) (large). 

3. 	 Repeat steps 1 and 2 for second cylinder. 

4. 	 Install wheel cylinder fittings (24) and tubes 
(21). (Refer to Note B under disassembly.) 

VI. 	 REPLACEMENT OF SHOE ASSEMBLIES: 

1. 	 Install sp-ring anti-rattle washer (6) on cam 
and shoe guide stud (2), pronged side facing 
adjusting cam (5). 

2. 	 Place shoe assembly on backing plate with 
cam and shoe guide stud protruding through 
shoe slot. Locate shoe toe in piston slot 
and shoe heel in anchor block slot. (Refer 
to Note G.) 

3. 	 Replace hold down washer (11) and "c" 
washer (12) on cam and shoe guide stud. 
Crimp "c" washer on stud. 

4. 	 Repeat steps 1, 2, and 3 for second shoe. 

5. 	 Replace shoe retracting springs (l3). 

(Refer to Note F). 


Adju(stment 

Lining to drum clearance adjustment is required 
when shoes are relined and, on occasion, to 
compensate for normal lining wear. Clearance 
should be sufficient to avoid "brake drag" and 
yet close to afford a good "pedal reserve". 

Manually operated and vacuum-hydraulic actuated 
brakes require adjustment (or relining) when 
pedal reserve approximates 2"; that is, when 
the brake pedal drops to within 2 tt of floor board 
on hard application. 

Adjustment may be made with the vehicle resting 
on jacks. On jacks, brake drag is checked by 
"feel", rotating the drum in the direction of for­
ward rotation as adjustment is made. 

Step-By-Step Procedure (Adjustment) 

1. Make 	all adjustments with drums cool. 
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2. 	 Make sure wheel bearing is correctly ad­
justed. 

3. 	 Placewrench(S/S") on cam and shoe guide 
stud (A or B) (Figs. 1 and 4) to adjust one 
shoe. Rotate wrench in the direction of 
FORWARD wheel rotation to decrease lin­
ing to drum clearance. Reduce clearance 
until lining drags on drum. 

4. 	 Move wrench slightly in opposite direction, 
to increase clearance, until drag is re­
lieved. Then move wrench slightly (7 0 to 
10 0 ) to increase the working clearance 
(1" to l-l/Z" movement through arc swung 
by S" wrench). 

5. 	 Place wrench on opposite cam and shoe 
guide stude (B or A) to adjust second shoe. 
Repeat steps 3 and 4. 

"Bleeding" The Hydraulic Brake System 

Vehicle brake systems using the self-centering 

hi-tork foundation brake are bled in similar 

manner to other hydraulic systems. 


METHOD A: ­

Bleed wheel cylinders in the following order: 


1. 	 Cylinder lowest to road. 

2. 	 Cylinder highest from road. 

METHOD B: ­

If brake is mounted so that both cylinder bleeder 
valves are not at the highest point of their .re­
spective cylinder bores, it may be necessary to 
"surge bleed" the system. 

1. 	 Bleed brakes at all wheels in regular man­
ner, using Method A. 

Z. 	 At each wheel cylinder in turn, open bleeder 
valve and then kick brake pedal down sharply 
several times. Close bleeder valve. This 
action creates turbulance in each cylinder, 
forcing out any remaining trapped air. 

SERVICE SPECIFICATIONS 

LINING LENGTH (MEASURED INSIDE ARC) 
(BOTH LININGS) 

12-1/S" Drum Diameter (lZS0) ••• lZ-7/S" 
13" Drum Diameter (l270 ) ••• • • 13-23/32" 
IS" Drum Diameter (127 0 ) .15-15/16" 

LINING WIDTH 

12-1/S" Drum Diameter •••••••• 2-1/4" 
13" Drum Diameter ••••••••• 2-1/4" 
15" Drum Diameter ••••••••••• 2-1/4" 

LINING THICKNESS(STANDARD LINING) 

lZ-1/8". 13", IS" Drum Diameters ••• 5/16" 

LINING RIVET, STANDARD NUMBER 

12-1/8",13" Drum Diameters ••••••• 7-5 
15" Drum Diameter •••••••••••••• 7-6 

WRENCH SIZE 

Adjustment cam and shoe guide stud 
(2) head.•.. ., • . . . • . . . . . . . 5/8" 

LINING TO DRUM CLEARANCE 

Freedom from drag plus cam rotation 
of.•••.•.•.....•• III ••••••• 7°_10° 
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HYDRAULIC BRAKES 

BRAKE SHOE ADJUSTMENTS AND SERVICING 

REAR BRAKES 
L-160, L-161, L-162, L-163, L-16S, 14-1/8" x 3" 
LC-160, LC-161, LC-162 } (TYPE "FR-2") FIGS. 1 and 2 

REAR BRAKES 
L-164, L-170, L-171, L-l72, L-l73, L-17S, IS" x 3" 

}LF-170, LF-171, LF-l72 (TYPE IFR-2") FIGS. 1 and 2 

L-174, L-lS0, L-lS1, L-lS2, L-lS3, L-lSS,} REAR BRAKES 
LC-lS0, LC-lSl, LC-lS2, IS" x 4" 
LF-190, LF-191, LF-192 (TYPE "FR-2") FIGS. 1 and 2 

Wheel cylinder cover Adjusting slol 
cover 

~.--- Backing plate ----:i~ 

A·23211 

Internal View External View 

Fig. - Rear Brake - Type "FR-2". 
PRINTED IN UNITED STATES OF AMERICA 
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Fig. 2 - Rear Brake, Type "FR-2" - Exploded View. 

Item DESCRIPTION
No. 

1 Plate, brake backing. 
2. Pin, anchor. 

3 Screw, adjusting. 

4 Wheel, star, adjusting. 

5 Lockspring, adjus ting. 

6 Shoe and lining assembly. 

7 Shoe. 

8 Lining. 

9 Rivet. 


10 Pin, shoe guide stud. 

11 Washer, shoe guide. 

12. Clip, "C", spring,sshoe guide. 

13 Spring. brake shoe retracting. 

14 Wheel cylinder assembly. 

15 Body, wheel cylinder. 

16 Pis ton as s embly (long pis ton). 

17 Piston (long), 

18 Cup, pis ton. 

19 Protector segment, cup, pis ton. 


Item 
DESCRIPTION

No. 

2.0 Spring. 
2.1 Piston assembly (short pis ton). 
2.2. Piston (short). 

23 Cup, piston. 

2.4 Protector segment, cup, pis ton. 
2.5 Boot assembly, 
2.6 Push rod. 
2.7 Valve, bleeder. 
2.8 Cover, wheel cylinder. 
2.9 Bolt, wheel cylinder. 
30 Lockwasher, wheel cylinder bolt. 
31 Tube assembly. connecting. 
32. Fitting, tube, connecting. 

33 Fitting, tube, connecting. 

34 Bolt, fitting, tube, connecting. 

35 Washer, fitting, bolt. 

36 Washer, fitting, bolt. 

37 Cover, adjusting slot. 
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HYDRAULIC BRAKES 


BRAKE SHOE ADJUSTMENTS AND SERVICING 


FRONT BRAKES 
L-210, L-211, } 16-1/211 x 3-1/211 

LF-210, LF-211, LF-212, LF-220, LF-221, LF-222 (TYPE flFR-2S") 
FIGS. 3 and 4 

Wheel cylinder cover Brake shoe linings Brake hose connection 

Brake spider ---" Wheel cylinder Dust shield A-23207 

Internal View External View 

Fig, 3 - Front Brake - Type "FR-2S". 

PRI~TEO IN UNITED STATES 01"' ."'ItRICA 
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41 42 43 44

lUI 


T r 
31 31 

12 11 
I I 

I 

10 19 A-22911 

Fig. ~ - Front Brake, Type "FR-2S" Exploded View. 

Item ItemDESCRIPTION DESCRIPTIONNo. No, 

1 Spider and pin assembly. 25 Spring. 

2 Pin, retracting, spring, 26 Piston assembly (short). 

3 Pin, anchor, 27 Piston (short). 

4 Wheel, driven, adjusting worm. 28 Cup, pis ton. 

5 Wheel, driven, adjusting worm, 29 Protector segment, cup, piston. 

6 Worm, adjusting shoe. 30 Boot assembly. 

7 Sleeve, adjus ting worm. 31 Push rod. 

8 Washer, end thrus t, adjus ting worm, 32 Valve, bleeder, wheel cylinder. 

9 Ring, snap, worm retainer. 33 Cover, wheel cylinder. 


10 Shoe and lining assembly. 34 Bolt, mounting, wheel cylinder. 

11 Shoe, 35 Lockwasher, cylinder mounting bolt. 

12 Lining. 36 Fitting, distributor, fluid. 

13 Rivet. 37 Bolt, mounting, dis tributor fitting. 

14 Pin, shoe guide. 38 Lockwasher, dis tributor fitting bolt. 

15 Washer, shoe guide pin, 39 Tube assembly, connecting (short). 

16 Clip, "C", spring, shoe guide. 40 Tube assembly, connecting (long). 

17 Spring, retracting, shoe toe (long). 41 Bolt, fitting, wheel cylinder. 

18 Spring, retracting, shoe heel (Short). 4.2 Gasket, fitting, inlet, 

19 Wheel cylinder assembly. 43 Fitting, inlet, fluid. 

.20 Body, wheel cylinder. 44 Gasket, bolt, fitting . 

21 Pis ton assembly (long). 45 Dus t shield. 

2.2 Pis ton (long). 46 B oIt, moun ting, dus t shield. 
23 Cup, pis ton. 47 Lockwasher, dust shield mounting bolt. 
24 Protector segment, cup, piston. 
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HYDRAULIC BRAKES 

BRAKE SHOE ADJUSTMENTS AND SERVICING 

REAR BRAKES 
16-1/211 x 7-1/8 11 

L-204, L-210, L-211 (TYPE FR-2-SD)
{ 

FIGS. 5 and 6) 

Wheel cylinder 

Wheel cylinder cover Retracting spring 
(long) Bleeder valve 

~-~= ~ Brake shoe~ 
linings 

Retracting spring 
(short) 

A·23195 

Internal View. External View (Dust Shield Removed). 

Fig. 5 - Rear Brake - Type "FR-2SD". 

PRINTED IN UNITED STATES OF'" AMERICA 
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Fig, 6 - Rear Brake 

Item 
DESCRIPTIONNo. 

1 Spider and pin assembly. 

2 Pin, retracting spring. 

3 Pin, anchor. 

4 Screw, adjus ting. 

5 Wheel, driven, adjusting worm. 

6 Worm, adjusting, shoe. 

7 Sleeve, adjusting worm, 

8 Washer, end thrust, adjusting worm. 

9 Ring, snap, worm retainer. 


10 Shoe and lining assembly. 

11 Shoe. 

12 Lining. 

13 Rivet. 

14 Pin assembly, shoe guide. 

15 Washer, shoe guide pin. 

16 Clip, flC", spring, shoe guide. 

17 Spring. retracting, shoe toe (long), 

18 Spring, retracting, shoe heel (shott). 

19 Wheel cylinder assembly, upper. 


Wheel cylinder assembly, lower. 
20 Body, wheel cylinder, upper. 

Body, wheel cylinder, lower. 
21 Gasket, port plug. 
22 Screw, port plug. 

- Exploded View - Type "FR-2SD". 

Item 
DESCRIPTIONNo. 

23 Piston assembly (long), 

24 Pis ton (long). 

25 Cup, piston. 

26 Protector segment, cup, piston. 

27 Spring. 

28 Piston assembly (short). 

29 Piston (short). 

30 C up, pis ton. 

31 Protector segment, cup, piston. 

32 Boot assembly. 

33 Push rod. 

34 Valve, bleeder, wheel cylinder. 

35 Cover, wheel cylinder. 

36 Bolt, mounting, wheel cylinder. 

37 Lockwasher, cylinder mounting bolt. 

38 Tube, assembly, connecting, wheel 


cylinder. 
39 Bolt, fitting, inlet. 
40 Gasket, fitting, inlet. 
41 Fitting, inle t, fluid. 
42 Gasket, bolt, fitting. 
43 Dust shield, assembly. 
44 , Bolt, mounting, dust shield. 
45 ILockwasher, dust shield mounting bolt. 
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Adjusting 

A·22939 

Fig. 7 - Brake Adjustment, Type wFR_2w Brake. 

worm 

VJ.oIf-- Backing plate 


14----Brake adjusting wrencb 

A.23450 

Fig. 8 - Brake Adjustment, Type "FR-2S" Brake. 

Adjusting outer brake shoe 

Fig. 9 - Brake Adjustment, Type wFR-2SD" Brake. 

To adjust outer brake shoe, insert wrench 
in adjustment slot until flat washer on wrench 
contacts dust shield (see Fig. 9). 

To ,adjus t inner brake shoe, insert wrench 
in adjus trnent slot until recessed area on 
wrench just enters dust shield; this will assure 
proper engagement of brake tool in inner ad­
jus trnent worm. 

MAINTENANCE AND ADJUSTMENT 

WAGNER SELF-CEl'{TERING TYPE FR-2, 
TYPE FR-2S AND TYPE FR-2SD BRAKES 

The development of the Wagner type FR-2 (Figs. 
I & 2), type FR-2S (Figs. 3 &: 4), and type FR­
2SD (Figs. 5 & 6) brakes has created new vistas 
of greater braking efficiency in the medium 
and heavy duty truck field. The type FR-2 
brake makes available to medium weight trucks. 
the advantages of full self-energization (shoe 
wrapping action caused by the drag of the drum 
on the liners). The type FR-2S and the type 
FR - 2SD bring the advantage of full self ­
ener gization to the heavy duty field, and, in 
addition, make it possible for vehicles of 
30,000 to 45,000 lbs. gross weight to utilize the 
high efficiency of hydraulic braking power to 
the fullest extent. Heretofore, heavy vehicles 
have been limited to a very few special appli ­
cations of hydraulic braking power. The fact 
that these brakes incorporate the greatest pos­
sible use of self-energization in drums of the 
same or smaller sizes than those now in use 
is of tremendous importance in solving the 
braking problems of medium and heavy duty 
trucks. 

The basic design of these brakes is the same. 
The FR-2 and the FR-2S each incorporate two 
identical shoes and two identical wheel cylinders. 
The major difference is that the FR-Z uses a 
backing plate while the FR-ZS is mounted on a 
spider. The FR-ZSD is a dual type brake, 
equipped with four shoes. Its appearance is 
comparable to two FR-ZS brakes placed back to 
back, and it employs two Siamese Twin-type 

PRINTEO IN UNfTEO STATES OF AI'IlERICA 
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wheel cylinders to actuate the dual shoes. The 
shoes of all these brakes are arranged with 
the toes diagonally opposite each other and the 
double end wheel cylinders are placed between 
the toe of one shoe and the heel of the other. 

An equal amount of hydraulic pressure is thus 
applied at each end of each shoe. Shoes are 
always forward acting, independently actuated 
in the direction of rotation. Shoes anchor at 
either toe or heel depending upon the rotation 
of the drum. 

The FR-2 brake is constructed for use on the 
rear axle of medium weight trucks and buses. 
As previously mentioned, the major difference 
of this brake from the other two is that the as­
sembly is mounted on a backing plate. Riveted 
to this backing plate are two anchor and adjust­
ing supports. Into each anchor and adjusting 
support is placed on anchor pin at one end of 
the support and a star wheel and adjusting sc.rew 
at the other end. The adjusting mechanism is 

. assembled as follows: The adjusting screw is 
threaded into its end of the support, the star 
wheel is placed in the slot of the support so 
that the keys inside of the wheel fit into the 
lengthwise grooves of the adjusting screw, the 
star wheel being held in the correct adjustment 
position by a lockspring. 

Adjustments are made through a slot in the 
backing plate opposite the star wheel by placing 
the special adjusting tool or screwdriver 
through the slot and turning the star wheel to 
achieve the desired adjustment. 

The FR-2S is constructed for the front axles 
of vehicles having a gross weight of 30,000 to 
45,000 Ibs. and is used in conjunction with the 
FR-2SD rear axle brake. These brakes are 
mounted on malleable iron spiders, the FR-2S 
on a single sided spider, and the FR-2SD on a 
double sided spider. The adjusting and anchor 
support on these brakes is cast as an integral 
part of the spider. The principle adjustment 
difference is that the adjusting screw is operated 
by a worm and worm wheel instead of a star 
wheel. The FR-2SD is designed with four shoes, 
two on each side of the spider. These four 
shoes offer advantages over two wide shoes in 
that they provide greater equalization of brake 
lining pressure on the entire width of the drum 
surface, more rapid heat dissipation, and longer 
lining and drum life. Dual shoes also simplify 
and yet permit greater accur,acy of adjustment 
when compensating for lining wear. 

Adjusting mechanisms are similar to the ad­
justment mechanism on type FR-2. Each ad­
justing screw is threaded into a worm wheel 
placed in a slot located in its support. The 
worm wheel is engaged with a worm which is 
rotated to effect adjustment. The worm is en­
closed in a removable sleeve and worm and 
sleeve are held in the support by a thrust washer 

and a retainer snap ring. Adjustments are made 
by inserting a 3/8" hex wrench in the worm 
and turning in the proper direction for the de­
sired adjustment. The worm rotates the worm 
wheel which, in turn, threads the adjusting 
screw in the direction which the wrench is 
turned. 

When the brakes are applied the wheel cylinder 
pistons apply force against the toe and heel of 
each shoe. As the shoe linings come into contact 
with the drum, self-energization develops. The 
rotation of the drum pulls the shoes a'gainst the 
drum surface to multiply the forces exerted on 
the drum and produce additional braking action. 
If the vehicle is in forward motion, this self­
energization, or wrapping action, pushes the 
shoe heels against the anchor pins. In back­
ward motion the shoe toes are forced against the 
adjusting screws which then serve as anchor 
pins. The anchors are free to rotate within 
their supports, so that when the brake is appUed 
the pin will turn with the shoe. In addition, the 
anchors are slotted to allow the shoe heel to 
slide inwardly or outwardly along the axle radius 
to center the shoe properly in relation to the 
drum. Self-centering of shoes when the vehicle 
is in backward motion is accomplished by rounded 
shoe toes which pivot on the adjusting screws. 

The shoes on these brakes are floating shoes. 
Each shoe is held in position by a shoe guide 
pin, washer, shoe guide spring "C" clip and 
two shoe return springs. On the FR-2 brake 
the toe and heel shoe return springs are the 
same. On the FR-2S and the FR-2SD, each shoe 
heel spring is short, hOQked to the anchor end 
of the shoe and a proje<;:tion on the anchor pin; 
each shoe toe spring is long, hooked between 
the toe end of the shoe and a spring pin centered 
on the spider. 

Disassembly 

FR-2 (Fig. 2)1 FR-2S (Fig. 4) and FR-2SD 
lFig. 6) Brakes 

Note A. The first disassembly operation is 
always removal of the brake shoe re­
tracting springs. With brake spring 
pliers, slip looped ends off pins or 
projections on the anchor and ad­
justing supports. 

Note B. When the wheel cylinder connecting 
tube is removed, not position of tube 
and fittings on the brake to avoid er­
ror in reassembly. Difficulty may be 
encountered in the bleeding operation 
if tube is assembled in the wrong lo­
cation. 

Note C. Whenever shoes are removed, always 
dismantle adjusting mechanism and 
clean dirt, dust and grease from the 
parts and supports. Care should be 
taken to distinguish the adjusting 
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screws as those of the left or right 
brake. The left brake adjusting screws 
have a left hand thread, and the right 
brake screws have a right hand thread. 
Neither can be assembled to the op­
posite brake. 

step-By-step Procedure (Disassembly) 

Before beginning the following steps on the FR-2S 
and FR-2SD, remove the dust shield attaching 
bolts and lift off the dust shields. 

I. TO REMOVE SHOE ASSEMBLIES: 

1. 	 Remove brake shoe retracting springs. 
(Refer to Note A.) 

Z. 	 Pry off shoe guide spring "C" clip and lift 
washer off of shoe guide stud. Shoes will 
slide off easily. 

3. 	 The anchor pins should easily pull out of 
the supports. 

II. 	 TO REMOVE WHEEL CYLINDERS 

WITHOUT DISTR UBING SHOES: 


1. 	 Remove brake shoe retracting springs. 
(Refer to Note A.) 

2. 	 Remove connecting tube fitting bolts from 
wheel cylinder. 

3. 	 Remove wheel cylinder bolts. 

4. 	 Spread shoes away from cylinder until push 
rods are cleared. Lift out cylinder and 
cover. 

III. 	 TO REMOVE ADJUSTING MECHANISM: 

1. 	 Remove shoes from brake. 

2. 	 Rotate adjusting screw, backing off adjust­
ment to thread it free of star wheel or worm 
gear. 

3. 	 Push adjusting screw out of support. On 
FR-2 type, lift star wheel and lock spring 
from slot. On FR-2S and FR-2SD types, 
pry worm retainer snap ring from support 
and remove thrust washer, worm and worm 
wheel from slot. 

IV. 	 TO DISASSEMBLE WHEEL CYLINDERS: 

1. 	 Take push rods out of boot assemblies and 
slip boots off ends of cylinders. 

2. 	 Remove pistons and spring by pushing either 
piston through and out of cylinder. 

3. 	 Cups are removed by slipping cup protector 
segments off and working cups over the end 
of the pistons. 

PRINTED IN UNlTEO STATES OF' AMERICA 

Assembly 

Note D. Each brake utilizes two wheel cylin­
ders which are identical. The piston 
actuating the toe of each shoe has 
provision for a longer stroke than the 
other piston. This is to compensate for 
adjustments made on the shoe which 
move the shoe toe away from the wheel 
cylinder. Thus the long stroke piston 
is built longer than the short stroke 
piston, and is also identified by a 
circular groove machined at the 
bottom of the push rod socket. The 
cylinder casting is constructed with 
the bleeder valve and connecting tube 
inlets offset toward the short stroke 
end of the cylinder. PISTONS MUST 
BE ASSEMBLED IN THE PROPER 
ORDER WITHIN THE CYLINDER. 
Otherwise, fluid will enter the cylinder 
chamber improperly and may be forced 
out past the short stroke piston. 

Note E. 	 Do not lubricate shoe adjustment 
mechanism or other parts of the brake. 
Lubrication will cause dirt and dust 
to collect and. solidify in the adjust­
ment mechanism. 

Note F. 	 When replacing shoes make certain 
that the toe or cutaway end of each 
shoe is aligned with the adjusting 
screw, and the heel of each shoe with 
the anchor pin -- otherwis e, adjust­
ments cannot be made. 

Note G. When replacing shoe retracting springs, 
place the straight ends of the springs 
in the notched holes in the brake 
shoes, and, with a brake spring pliers, 
slip the looped ends over the pin or 
anchor pin projection as required. 
The FR-2 type retracting springs 
are of equal length and loop over a pin 
mounted in the anchor and adjusting 
support. Each shoe on the FR-2S and 
the FR-2SD type brakes has one long 
toe spring which loops over a pin 
mounted on a centered location on the 
spider, and one short heel spring which 
loops over a projection on the anchor 
pin. 

step-By-step Procedure (Assembly) 

The brakes are easily assembled in reverse 
order to disassembly. 

V. TO ASSEMBLE WHEEL CYLINDERS: 

1. 	 Do not assemble parts dry. Coat parts and 
inside of cylinder bore with clean brake 
fluid before assembly. 
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Z. 	 Stretch cups into place on the pistons. Cup 
lip must face inward toward spring groove 
side of piston. 

3. 	 Slip cup protector segments into place on 
each piston. Protector segment is placed 
behind cup with segment lip facing same 
direction as cup lip. 

4. 	 Slide pistons with spring between them into 
cylinder chamber. Be sure long stroke piston. 
and short stroke piston are at the correct 
ends of the cylinder and the push rod socket 
in each piston faces outward. (Refer to 
Note D.) 

5. 	 Slip boots over ends of cylinder so that the 
boot edges fit squarely into the grooves on 
the casting. Place push rods into assembled 
boots and cylinder. 

VI. 	 TO REPLACE ADJUSTING MECHANISM: 

Do not lubricate parts. (Refer to Note E.) 

Z. 	 On the FR-ZS and FR-ZSD types, place worm 
in sleeve and slip them into hole in adjusting 
support. Open side of sleeve must face 
worm wheel slot. Insert thrust washer 
and snap ring; be sure snap ring fit firmly 
into groove in wall of worm hole. (Omit 
this step with the FR-Z type brake.) 

3. 	 Hold star wheel (FR-Z) or worm wheel 
(FR-ZS, FR-ZSD) in slot in adjusting support 
and slide adjusting screw into the outer end 
of the support so that the keys machined 
on the inner circumference of the wheel en­
gage into the keyways on the adjusting 
screw. Be certain to use the correct ad­
justing screws for the left and right brakes. 
(Refer to Note C.) 

4. 	 Rotate worm or star wheel to thread ad­

justing screw into support. 


VII. 	 TO REPLACE WHEEL CYLINDER 

WITHOUT DISTRUBING SHOES: 


1. 	 Be sure backing plate or spider is clean 

so that cylinder and cover will fit properly 

when mounted. 


Z. 	 Spread shoes as far apart as possible. 

3. 	 Place cylinder and cover in proper position 
on the backing plate or spider and fasten 
securely with wheel cylinder bolts and lock­
washers. Screw in connecting tube fitting 
bolt. (Refer to Note B.) 

4. 	 Engage notched push rod ends into slots 
provided at each end of the shoes. 

5. 	 Replace brake shoe retracting springs. 
(Refer to Note G.) 

VIII. TO REPLACE SHOE ASSEMBLIES: 

1. 	 For best results new shoe and lining as­
semblies should have liners of correct 
thickness, ground (not buffed) to the correct 
radius, concentric to the brake drum. 

Z. 	 Slide anchor pins into supports so that anchor 
can be engaged by the shoe heel. 

3. 	 Replace shoe on backing plate or spider 
making sure that toe is aligned with the 
adjusting screw and heel with the slot pro­
vided in the anchor pin. Slip shoe guide 
pin through spider or backing plate guide 
hole located in shoe web. Install washer and 
shoe guide spring OlC" clip. Repeat step 
for other shoe or shoes. 

4. 	 Replace shoe retracting springs. (Refer 
to Note G.) 

On FR-ZS and FR-ZSD type brakes, replace the 
dust shield enclosure after completing assembly 
of the brake. 

Adjustment 

Lining to drum clearance adjustment is required 
when the shoes are relined, and. on occasion, to 
compensate for normal lining wear. Clearance 
should be sufficient to avoid "brake drag· and yet 
close enough to afford a good "pedal reserve". 

lv1anually operated and vacuum-hydraulic actuated 
brakes require adjustment (or relining) when the 
pedal reserve approximates Z·; that is, when the 
pedal drops to within Z .. of the floor board on 
hard application. 

Adjustment may be made with the vehicle resting 
on jacks. On jacks, brake drag is checked by 
feel. rotating the drum in the direction of for­
ward movement as the adjustment is made. 

Step-By-step Procedure (Adjustment) 
Type FR -2 Brake (Figs. 1 and 7) 

1. 	 Make all adjustments with drum cooled to 
normal temperature. 

Z. 	 Make sure wheel bearing is correctly ad­

justed. 


3. 	 Remove adjustment slot covers. 

4. 	 Insert special adjusting tool or screwdriver 
into adjustment slot (A or B) to contact the 
star wheel. Rotate star wheel toward axles. 
using outer edge of slot as fulcrum for 
tool handle, until lining "drags" on the drum. 

5. 	 Back lining off drum by rotating star wheel 
TWO notches away from axle. This will 
provide sufficient working clearance. 

6. 	 Repeat Steps 4 and "5 on Second shoe (B or A). 

7. 	 Replace adjustment slot covers. 
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Step-By-Step Procedure (Adjustment) 

Type FR-2S Brake (Figs. 3 and 8) 

1. 	 Make all adjustments with dru:rn cooled to 
normal temperature. 

2. 	 Make sure wheel bearings are correctly 
adjusted. 

3. 	 Insert brake adjusting wrench (Fi~s. 3 and 
8) through adjusting hole (A or B) in dust 
shield to fit firmly in adjusting worm. 
Rotate wrench in direction of forward 
wheel rotation until lining "drags" on the 
drum. 

4. 	 Rotate wrench in opposite direction to in­
crease clearance until drag is relieved. 
Then rotate wrench one additional turn to 
provide working clearance. 

5. 	 Repeat Steps 3 and 4 on the other shoe. or 
shoes (B or A). 

Step-By-Step Procedure (Adjustment) 

Type FR-2SD Brake (Figs. 5 and 9) 

The rear wheel brakes are adjusted by 
means of a special 3/8" hex wrench (IH No. SE­
1731) which has been designed for the purpose 
of adjusting either the inner or outer brake 
shoe but not both shoes at one time. 

1. 	 Make all adjustments with drum cooled to 
normal temperatures. 

2. 	 Make sure wheel bearings are correctly 
adjusted. 

3. 	 Insert special wrench (IH No. SE-l731 
Figs. 5 and 9) in adjustment slot (A or B) 
to engage either the inner or outer brake 
shoe adjusting worm. Rotate wrench in 
the direction of FORWARD wheel rotation 
to decrease lining to drum ciearance. Re­
duce clearance until lining "drags" on 
drum. 

4. 	 Rotate wrench in opposite direction, to in­
crease clearance, until "drag" is relieved. 
Then rotate one (1) additional turn to pro­
vide the proper working clearance. 

CAUTION: Repeat operation at each shoe 
(two shoes to be adjusted at each adjust­
ment slot in dust shie ld). 

5. 	 Repeat Steps 3 and 4 at opposite adjust­
ment slot (B or A). 

NOTE: For most accurate adjustment it 
is not advisable to attempt to adjust both 
brake shoes simultaneously, always pro­
ceed as outlined above. 

PRINTEP IN UNIT!;:!) 5TATE"S OF AME"RICA 

"BLEEDINGII THE HYDRAULIC 
BRAKE SYSTEM 

Vehicle brake syste:rns using the Type FR-Z., 
FR-2S, FR-2SD foundation brake are bled in 
similar manner to other hydraulic sys terns. 

METHOD A:­

Bleed wheel cylinders in the following order: 

FR-2 and FR-2S 

1. 	 Cylinder nearest to road. 

Z. 	 Cylinder highest from the road. 

Type FR-2SD Dual Brake only 

1. 	 Bleeding both cylinders of the FR-2SD brake 
is accomplished through one bleeder valve 
located on the high cylinder. 

METHOD B:­

If brake is mounted so that both cylinders are 
almost in a vertical plane, it may be necessary 
to "surge bleed" the system. 

1. 	 Bleed brakes at all wheels in regular :manner, 
using Method A, above. 

2. 	 At each wheel cylinder in turn, open bleeder 
valve and then kick pedal down sharply 
several ti:rnes. Close bleeder valve. This 
action creates turbulence in each cylinder, 
forcing out any remaining trapped air. 
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SERVICE SPECIFICATIONS 

LINING LENGTH (Measured Inside Arc) 

(Both Linings): 


FR-Z Brake 


14-1/8" Drum Diameter .........14-118" 

15" Drum Diameter. . . . • . . . . • . . 15 11 


FR-ZS Brake 


16-1/Z" Drum Diameter •...• 7-314 11 Block 

(Two used per shoe) 


FR-ZSD Brake 


16-1/Z" Drum Diameter ..... 7-314" Block 

(Two- used per shoe) 


LINING WIDTH: 

FR-Z Brake 

14-118" Drum Diameter ....•......• 3" 

15" Drum Diameter. . . • . . . . . . . . . 3" 

15" Drum Diameter . . . . . . • • . . • . •. 4" 


FR-ZS Brake 

16-1/Z" Drum Diameter ....••... 3-1IZ" 

FR-ZSD Brake 

16-1/Z" Drum Diameter ..•. 3-1IZI1 

LINING THICKNESS (Standard Lining): 

FR-Z Brake 

14-118" and 15" Drum Diameter. • . .. 3/8" 

FR-ZS Brake 

16-1/Z" Drum Diameter. . . • • • . . .. 5/8" 

FR-ZSD Brake 

16-1/ZI1 Drum Diameter. . . . . . . . •. 5/8" 

Donated by John & Susan Hansen - For Personal Use Only



_____ 

BRAKES­
ADJUSTMENTSL-UNE MOTOR TRUCK SERVICE MANUAL Section L 

Page 1 

HYDRAULIC BRAKES 

BRAKE SHOE ADJUSTMENTS AND SERVICING 

L-184, L-190, L-191, L-192, L-193, L-195, } REAR BRAKES 
LC-190, LC-191, LC-192, 16" x 4" 
LF-210, LF-21l, LF-212, LF-220, LF-221, LF-222, (TYPE "FR") 

REAR BRAKES 
LC-200, LC-201, LC-202 
L-194, L-200, L-201, L-202, L-205, 

16" x 5"} (TYPE "FR") 

Retracting spring Brake shoe guide Adjusting slot 
washer

Wheel cylinder 

Brake shoe 
lining ~L... Direction of drum rotat.ion 

Internal View ExternaJ View 


Fig. I - Rear Brake - Type -FR-. 

"RINT~P IN UI.UTI'O _TATES 0' AMIUUCA 
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Item 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

i3 
@4 8 

5 ,~4 9 

~...' '~~:'.:~.;::~O 

.' . .. ;:~X, .::' 12 ~1l 

•. ¥ ,~*,~.!,~,.; 

: 6-'(1?
1_____________________________________ _ 

Fig. 2 - Rear Brake, Type "FR" 

ItemDESCRIPTION 
No. 

Plate, brake backing. 25 

Shoe, lining & adjuster assembly. 26 

Shoe & lining assembly. 27 

Shoe & insert assembly. 28 

Lining. 29 

Rivet lining. 30 

Screw, adjusting, shoe. 31 

Washe r, end thrus t, adj us ting worm. 32 

Sle eve, adj us ting worm. 33 

Worm, adjusting, shoe 34 

Ring, snap, worm retainer. 35 

Wheel, driven, adjus ting worm. 36 

Spring, brake shoe retracting. 37 
Bolt, shoe guide. 38 
Sleeve, shoe guide bolt. 39 
Washer, plain, shoe guide bolt. 
Lockwasher, shoe guide bolt. 40 
Nut, shoe guide bolt. 41 
Nut, lock, shoe anchor .block. 42 
Block assembly, shoe anchor. 43 
Wheel cylip.der assembly. 
Body, wheel cylinder. 44 
Piston assembly (long). 
Piston (long). 

o 

fi 
o 
o A-22909 

- Exploded View. 

DESCRIPTION 

Cup, piston. 

Ring segment, back-up, piston cup. 

Spring. 

Piston assembly (short). 

Pis ton (shor t). 

Cup, piston. 

R.ing segment, back-up, pis ton cup. 

Boot. 
Cap, boot retainer. 

Washer, spring, cylinder mounting. 

Link, connecting, pis ton to shoe. 

Cover, wheel cylinder. 

Cover, wheel cylinder. 

Valve, bleeder, cylinder. 

Tube, assembly connector, wheel 


cylinder. 
Gasket, fitting. 
Fitting, inlet, fluid, connector tube. 
Gasket, bolt. 
Bolt, fitting, inlet, brake pipe to 

cylinder & tube. 

Bolt, fitting, inlet, connector tube 


to cylinder. 
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worm 

, , 

VJ.C--- Backing plate 

r4----Brake adjusting wrench 
A·23450 

Fig. 3 - Brake Adjustment, Type "FR" Brake. 

MAINTENANCE AND ADJUSTMENT 

WAGNER SELF-CENTERING 


TYPE "FR" BRAKES (Figs~ 1 and 2) 


The Wagner self-centering Hi-Tork Brake is 
a "floating shoe" type which has two identical 
shoes (2) (Fig. 2) arranges on the backing 
plate (1) so that their toes are diagonally oppo­
site. Two double-end wheel cylinders (21) 
are arranged so that one cylinder is mounted 
between each shoe toe and shoe heel. An equal 
amount of hydraulic force is thus applied at 
each end of each shoe. The wheel cylinders are 
not bolted directly to the backing plate; instead, 
lliey are held in position by shoe anchor block 
(20). The anchor blocks are bolted to the back­
ing plate. Each anchor block serves as a shoe 
stop and shoe centering point and provides the 
fulcrum around which the shoe pivots when the 
::>rake is applied. Both shoes are always pri ­
:nary shoes (forward-acting), independently 
3.ctuated in either direction of rotation. Shoes 
3.nchor at either toe or heel depending upon the 
~otation of the brake drum. A pivot pad is placed 
it both shoes toe and shoe heel. The pad at the 
;hoe toe is an integral part of the shoe adjusting 
3crew {7}, a component of the adjusting mech­
mism, which is placed in the shoe toe on this 
>rake. The adjusting screw is held in the shoe 
oe by means of worm wheel (12) which threads 
>nto the screw. The worm wheel, in turn, meshes 
vHh a worm (10) which is rotated to effect brake 
.djustment. The worm has a hex bore so that 
t can easily be turned with a 3/8" hex brake 
<rench. Adjustment slots (A and B) (Fig. 1) 
n the brake backing plate, provide access to 
ach 	of the shoe adjusting worms. 

Jpon brake application, the wheel cylinder pistons 
23 and 28) (Fig. 2) apply force agains t toe and 
.eel of each shoe. Upon contact of shoe liners 
5} with the drum, self-energization (shoe wrap­
ing action caused by drag of the drum on the 
inings) wraps both shoes into the drum. If the 

Page 3 

vehicle is moving forward, the shoe heels are 
wrapped against their anchor blocks by the drum 
rotation. If the vehicle is backing, the shoe 
toes are forced against their anchor blocks. 
Anchor block sides are aligned on the axle 
radius. Upon contact with the anchor blocks the 
shoes pivot and, at the same time, move radially 
along the anchor block sides until they are 
centered in relation to the drum. 

Self-ener gization assists brake application 
equally regardless of the direction of the drum 
rotation. The brake is thus capable of develop­
ing the same maximum torque output for a re­
verse stop that is used for a forward stop, and 
it is always automatically self-centering. 

Disassembly 

Note A. 

Note B. 

Note C. 

The first disassembly operation is al ­
ways removal of brake shoe retracting 
springs {13} (Fig. 2). With brake 
spring pliers, slip looped end of spring 
off of the spring hook located at the 
toe or adjustment end of each shoe. 

If wheel cylinder connecting tube 
(39) and bleeder valves (38) are re­
moved, mark wheel cylinder ports to 
which connecting tube is attached to 
avoid error in reassembly. Diffi ­
culty will be encountered in bleeding 
operation if tube is assembled in wrong 
location. 

Whenever shoes are removed, always 
dismantle adjusting mechanism and 
clean grease, dust, and dirt from parts 
and from chambers within the shoe. 

Step-By-Step Procedure (Disassembly) 

I. REMOVAL OF SHOE ASSEMBLIES (2): 

1. 	 Remove brake shoe retracting springs (13). 
(Refer to Note A). 

2. 	 Remove shoe guide bolt nut (18), lockwasher 
{17}, and washer (16), holding shoe in place. 
Shoe {2} easily lifts off. 

3. 	 All other parts may then easily be removed. 
(Refer to Notes B and C). 

II. 	REMOVAL OF WHEEL CYLINDER {21} 
WITHOUT DISTURBING SHOES: 

1. 	 Remove brake shoe retracting springs (l3). 
(Refer to Note A). 

2. 	 Disassemble cylinder connecting tube {39} 
and tube fitting (41). (Refer to Note B) • 

3. 	 At anchor block (20) of cylinder, loosen 
anchor block lock nuts (19). It is not neces­
sary to completely remove these nuts. 

PFlINTJ:D IN UNITED STATES OF' "..,ERICA 
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4. 	 Spread shoes away from cylinder until con­
necting links (35) are cleared. 

5. 	 Push anchor block (20) away from backing 
plate (1) until clearance is sufficient for 
cylinder removal. 

6. 	 Lift out cylinder, complete with connecting 
links. Be careful not to misplace spring 
washers (34). 

I I I. REMOVAL OF SHOE ADJUSTMENT 

MECHANISM: 


1. 	 Remove shoes (2) from brake. 

2.. 	 Rotate adjusting screw (7), threading it 
free of worm wheel (12). 

3. 	 Pry worm retainer snap ring (11) from shoe. 

4. 	 End thrust washers (8), sleeve (9), worm 
(10), and worm wheel (12) may now easily be 
removed. 

IV. 	 WHEEL CYLINDER (21) DISASSEMBLY: 

1. 	 Pry off each boot retainer cap (33), Boot 
(32) and connecting link (35) will corne with 
the cap. 

2. 	 Internal parts may now be forced out of one 
end of cylinder. 

3. 	 Slip cup back up ring segments (26, 31) 
off of each piston assembly (23, 28). 

4. 	 Cups (25, 30) can now be stretched and 
forced off of each piston. Take care not 
to mar piston bearing surface or cup groove. 

5. 	 In turn, clamp each connecting link (35) in 
vise. Pry off each boot retainer sleeve. 
Remove boots (32). 

Assembly 

Note D. Wheel cylinders are identical. One 
side of the cylinder has a long stroke, 
in comparison to the other side, to take 
care of increased piston travel made 
necessary when the brake is adjusted 
to compensate for lining wear. The 
cylinder inlet and bleeder ports are 
offset toward the short stroke side. 
The long stroke piston has greater 
length than the short stroke piston 
and is also identified by a circular slot 
machined at the bottom of the connect­
ing link socket. Pistons must be 
assembled in proper position within the 
cylinder. If pistons are reversed, 
fluid will have difficulty entering the 
cylinder chamber and it may be forced 
out of the short stroke side of the 
cylinder. The long stroke side of 

the cylinder (Greatest length from 
inlet port to end of cylinder) must 
be assembled to the backing plate so 
that it faces the: (1) Shoe Toe (ad­
justment end of shoe). (2) Adjust­
ment slot in backing plate. 

Note E. Do not lubricate shoe adjustment 
mechanism or other parts of the brake. 
Lubrication will cause dust and dirt to 
collect and solidify in the adjustment 
mechanism. 

Note F. 	 When replacing shoes, make sure 
that shoe adjusting worm (10) (Fig. 2) 
is aligned with adjusting slot (A or B) 
in backing plate. Shoes (2) can be as­
sembled backward, however, the brake 
cannot be adjusted. 

Note G. 	 When replacing shoe retracting springs 
(13), place hooked end on shoe pins at 
shoe heel and then, with brake spring 
pliers, slip looped end of spring on 
hook at toe end (adjustment end) of 
shoe. 

step-By-step Procedure (Assembly) 

The brake is easily assembled in reverse order 
to disassembly. 

V. WHEEL CYLINDER ASSEMBLY: 

1. 	 Do not assemble p~rts dry. Coat parts and 
inside of cylinder bore with clean brake 
fluid before assembly. 

2. 	 Stretch cups (25 and 30) into place on pistons 
(24 and 29). Cup lip must face inward to­
ward spring groove side of piston. 

3. 	 Slip cup back up ring segments (26 and 31) 
into place on each piston. Segment must be 
placed behind the cup lip and segment lip 
must face in same direction as cup lip. 

4. 	 Assemble boots (32) and boot retainer 
sleeves to connecting links (35). Force 
sleeves over boots to hold boots in place on 
links. 

5. 	 Place long stroke and short stroke piston 
assemblies (23 and 28) in correct positions 
in cylinder with spring (27) between pistons. 
Piston connecting link sockets must face out­
ward and cup lips face inward. (Refer to Note 
D). 

6. 	 Place assembled boots and links in boot re­
tainer caps (33) and fit on cylinder. Crimp 
each cap, in at least three places, into 
grooves machined on ends of cylinder. 
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V I. REPLACEJMENT OF SHOE ADJUST­

MENT MECHANISM: 


1. 	 Do not lubricate parts. (Refer to Note E). 

2, 	 Assemble end thrust washers (8), sleeve 
(9). worm (10), and worm wheel (12) in 
place. Sleeve slot must face the worm 
wheel to allow worm and wheel to mesh. 

3. 	 Push worm retainer snap ring (11) in place, 
making sure it snaps into the groove pro­
vided in the shoe. 

4. 	 Start adjusting screw (7) into worm wheel 
(12) thread. Adjust to full off position. 
Curvature of pad on adjusting screw must 
be in proper plane to permit it to rock on 
anchor block when shoe is replaced on back­
ing plate. 

VII. 	 REPLACEMENT OF WHEEL 
CYLINDER WITHOUT DISTURBING 
SHOES: 

I, 	 Make sure that backing plate is clean so 
that cylinder and anchor block (20) will fit 
properly when mounted. 

2. 	 Make sure spr ing washers (34) are in 
position on the two lugs machined on the 
cylinder casting. 

3. 	 Spread shoes as far apart as possible. 

1. 	 Holding wheel cylinder so that long stroke 
side of cylinder faces shoe toe and backing 
plate adjustment slot, slip mounting lugs into 
place in the anchor block (20). (Refer to 
Note D), 

>. 	 Slip connecting link ends into sockets pro­
vided in the shoes. 

). 	 Tighten anchor block locknuts (19), with 
a TORQUE WRENCH. Self-locking nuts, 
to be effective, must not be over tightened. 

Assemble cylinder connecting tube (39), 
(Refer to Note B under Disassembly.) 

Replace brake shoe retracting springs (13), 
(Refer to Note G). 

'III. REPLACEMENT OF SHOE ASSEMBLIES 

For best results, new shoe and lining as­
semblies (2) should have liners of correct 
thicknes s ground (not buffed) to correct 
radius, concentric with the brake drum. If 
this is not done, readjustment may be re­
quired after liners are "worn in". 

Replace one shoe on backing plate (1) making 
sure adjustment worm (10) is aligned with 
adjustment slot (A or B), (Refer to Note F.) 

"RtNT£/:) IN UNITI:D STATES or "MERICA 

3, Slip guide sleeve (15) on guide bolt (14). 
Assemble guide washer (16), lockwasher (17), 
and lock nut (18). Tighten nut securely. 

4. Repeat Steps 2 and 3 for second shoe. 

·5. Replace shoe retracting springs (13). 
to Note G,) 

(Refer 

Adjustment 

Lining to drum clearance adjustment is required 
when shoes are relined and, on occasion, to 
compensate for normal lining wear, Clearance 
should be sufficient to avoid "brake drag" and 
yet close to afford a good "pedal reserve", 

Manually operated and vacuum-hydraulic actu­
ated brakes require adjustment (or relining) 
when pedal reserve approximates 2 "; that is, 
when the brake pedal drops to within 2 It of the 
floor board on hard application. 

Adjustment may be made with the vehicle resting 
on jacks. On jacks, brake drag is checked by 
'!feel", rotating the drum in the direction of for­
ward rotation as adjustment is made. 

step-By-step Pro cedure (Adjustment) 

1. 	 Make all adjustments with drum cooled to 
normal temperature. 

2. 	 Make sure wheel bearing is correctly ad­
justed. 

3. 	 Remove adjustment slot covers. 

4. 	 Insert brake adjusting wrench in adjust­
ment slot (A or B) (Figs. 1 and 3) to contact 
shoe adjusting worm (10). Rotate wrench 
in the direction of FORWARD wheel rota­
tion to decrease lining to drum clearance. 
Reduce clearance until lining "drags" on 
drum. 

5. 	 Rotate wrench in opposite direction, to in­
crease clearance, until drag is relieved. 
Then rotate wrench one additional turn to 
provide working clearance. 

6. 	 Repeat Steps 4 and 5 on the second shoe 
(Adjustment Slot B or A). 

7. 	 Replace adjustment slot covers. 
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tlBLEEDING" THE HYDRAULIC 

BRAKE SYSTEM 


Vehicle brake systems using the self-centering 

hi-tork foundation brake are bled in similar 

manner to other hydraulic systems. 


METHOD .A:­

Bleed wheel cylinders in the following order: 

1. 	 Cylinder lowest to road. 

2. 	 Cylinder highest from road. 

METHOD B: ­

If brake is mounted so that both cylinders are 

almost in a vertical plane it may be necessary 

to "sur ge bleed" the system. 


1. 	 Bleed brakes at all wheels in regular 

manne r, us ing Method A. 


2. 	 At each wheel cylinder in turn, open bleeder 

valve and then kick brake pedal down sharply 

several times. Close bleeder valve. This 

action creates turbulence in each cylinder, 

forcing out any remaining trapped air. 


SERVICE SPECIFICATIONS 

LINING LENGTH (measured inside arc) (Both 
Linings): 

16" 	Drum Diameter ••••••••••• 16-1/8" 

LINING WIDTH: 

16" 	Drum Diameter. . .. 4", 5" 

LINING THICKNESS (Std. Lining): 

16" 	Drum Diameter. • • • • • • • • 3/8" 

TORQUE WRENCH READING, SHOE 

ANCHOR BLOCK LOCKNUT: 


16" Drum Diameter 

(3/4"-16 Thrd.) ••••• 175-219 lb. ft. 
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PARKING BRAKE 

FOR LM-120, L-l30, L-150, LM-150, L-160, 
LC-160, L-170, LF-170 SERIES TRUCKS 

Parking Brake Adjustments (See Fig. 1) 

Note: Perform operations in sequence given:­

1. 	 Place parking brake lever in extreme for­
ward (release) position. NOTE: Brake 
cam lever must rest squarely on the upper 
brake band bracket. If necessary readjust 
linkage. 

2. 	 The lining to drum clearance of .020" to 
.030" is obtained as follows: 

(a) 	 Adjust anchor screw nut (1) until .020" 
to .030" clearance is obtained at side 
of the stop screw. 

(b) 	 Tighten nuts (4) on adjusting screw 
bracket bolt (5) to give .020" to .030" 
clearance between lower half of lining 
and drum. 

(c) 	 Adjust lining clearance for upper half 
of band to .020" to .030" by turning 
nut (2) on adjusting bolt (3). 

(d) 	 La ck all adjustments and recheck 
clearances • 

.020 to .030" 
clearance 

5 
--,,-__-4 

PARKING BRAKE 

FOR L-180, LC-180 SERIES TRUCKS 

Parking Brake Adjustments (See Fig. 2) 

Note: Perform operations in sequence given:­

1. 	 Place parking brake lever in extreme for­
ward (release) position. NOTE: Brake 
cam lever must rest squarely on the upper 
brake band bracket. To correct this position, 
rennve clevis pin and readjust yoke. 

2. 	 The lining to drum clearance of .020" to 
.030" is obtained as follows: 

(a) 	 Adjust anchor screw nut (1) until .020" 
to .030" clearance is obtained at side 
of the stop screw. 

(b) 	 Tighten nuts (4) on adjusting screw 
bracket bolt (5) to give .020" to .030" 
clearance between lower half of lining 
and drum. 

(c) 	 Adjust lining clearance for upper half of 
band to .020" to .030" by turning nut 
(2) on adjusting bolt (3). 

(d) 	 Lock all adjustments and recheck 
clear ance s. 

.020 to .030" 

clearance 


2 

3 

.020 to .030" .020 to .030" 
A.22888 clearance clearance A-22889 

Fig. I Fig. 2 
PRINTED IN UNITED STATES OF AMERICA 
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PARKING BRAKE 

FOR L-190 AND LF-190 SERIES TRUCKS. 

L-200. L-201, L-202, L-204 TRUCKS 


Parking Brake Adjustments (See Fig. 3) 

Note: Perform operations in sequence given:­

1. 	 Place parking brake in extreme forward 
(release) position. NOTE: Brake cam 
lever must rest squarely on the upper brake 
band bracket. To correct this position, 
remove clevis pin and readjust yoke. 

2. 	 The lining to drum clearance of .020" to 
.030" is obtained as follows: 

(a) 	 Adjust anchor screw nut (1) until 
.020"to .030" clearance is obtained 
at side of the stop screw, 

(b) 	 Tighten nuts (4) on adjusting screw 
bracket bolt (5) to give .020" to ,030" 
lining clearance to drum for lower half 
of ·shoe. 

(c) 	 Adjust upper half of shoe lining clearance 
to ,020" to .030" by turning nut (2) on 
adjusting bolt (3). 

(d) 	 Lock all adjustments and recheck 
clearances. 

PARKING BRAKE 

FOR L-205, L-210, L-211, L-212, LF-210, 

LF-211, LF-212, LF-220, LF;,.221 


LF-222 TRUCKS 


Parking Brake Adjustments (See Fig. 4) 

Note: Perform operations in sequence given:­

1. 	 Place parking brake lever in extreme for­
ward (release) position. NOTE: Brake 
cam lever must rest squarely on the upper 
brake band bracket. To correct this 
position, remove clevis pin and readjust 
yoke. 

2. 	 The lining to drum clearance of .020" to 
.030" is obtained as follows: 

(a) 	 Tighten nuts (3) on bolt (4) to give 
.020" to .030" clearance between lower 
half of shoe and drum. 

(b) 	 Tighten nuts (1) on adjusting bolt (2) 
to give .020" to .030" clearance be­
tween upper half of brake shoe and drum. 

(c) 	 Tighten nuts (5) on bracket bolt (6) 
just enough to hold adjustment obtained 
in paragraph (b). 

(d) 	 Lock all adjustments. 

5-+-+ti~~~~ 
6--'""-­

F j g. 3 	 Fig. If 
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CLUTCH GROUP 


Motor truck models and their corresponding clutch models are shown in the following list. Clutch 
model specifications will be found on specification page 2. 

TRUCK MODEL CLUTCH MODEL 

L-IIO. . .. . .......... . 

L-120. . . . . .......... . 

LM-120 . . . . ......... . 

L-130................... . 

LB-140.................. . 

L-150................... . 

L-153. . . ......... . 

LM-150 .......... . 

L-160. . . ....... . 

L-163. . . .. . ...•.... 

L-164.............. . 

L-165 ................... . 

LC-160..............•.... 

L-170. . . .......•.•... 

L-l 73 ..•...•............. 

L-174. . . . . . . . . . . . . . ...• 

L-l 75...•.•.............. 

LF -170. . . . . ........ . 

L-IBO. . . ... . 

L-IB3. . . . . . ........ . 


RK-IOB 
RK-IOB 
RK-IOB 
RK-IOB 

RK-IOB 
RK-IOB 
RK-IOB 

R-IIA-l 
R-IIA-l 
R-IIA-l 
R-IIA-l 
R-IIA-l 
R-l1A-1 
R-IIA-l 
R-IIA-l 
R-IIA-l 
R-IIA-l 

RK-IIA-l 
RK-IIA-l 

INDEX 

SPECIFICATIONS.......... , .. . 


SECTION "An 
A.djustments .... 

A.ssembling clutch 

:::;lutch chatter ... 

:::;lutch description ............. . 

Jriven member assembly ........ . 

:nstalling clutch ....... . 

)verhaul fixture. . . . . . . ..... . 

::ledal adjustment .............. . 

'Zelease levers................ . 

'Zemoval ..... . 

iervicing clutch ... . 


TRUCK MODEL CLUTCH MODEL 

L-184 ................... . 

L-IB5 . . . . . . . . ... . 

LC-IBO ..............•.... 

L-190 ................. . 

L-193 .................. . 

L-194 ...........•...... 

L-195 . . . ......... . 

LC-190 ............... . 

LF-190 ...............•. 

L-200 .....•............. 

L-204 ................... . 

L-205 .......... , ....... . 

LC-200 .................. . 

L-210 ................... . 

LF-210 ........•....•..... 

L-220 ................... . 

L-ZZ5 ................... . 

LF-220 .................. . 

L-Z30 . . . . . . . . . . . .•.. 

LF-230 .................. . 


RK-IIA-l 
RK-IIA-I 
RK-12-1Z 
RK-IZ-15 
RK-IZ-15 
RK-12-15 

R-14-15 

R-14-15 
R-14-15 
R-14-15 
R-14-15 

R-14-15 
R-14-15 
R-15-B 
R-15-B 

Page 
Z 

1 To 	3 
7 
9 
4 
4 
B 
5 
9 
7 
4 

5, 6 
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CLUTCH SPECIFICATIONS 
- -- --- -------------- -_............. _---- ­

CLUTCH MODELS (IH) RK-IOB R-llA-1 RK-12-12 RK-12-15 

Clutch Model (Manufacturer).. 10-TT Il-TT 12-TT 12-TT 
Number of plates ...•.. 1 1 1 1 
Vibration dampener .... Coil Spring Coil Spring Coil Spring Coil Spring 

Pressure Springs; 
Number used .•....... 9 12 12 15 
Pounds pressure .•.... 145 145 145 145 

at. •......•..... 1-7/1611 1-7/1611 1-7/1611 1-7/1611 

Clutch Facings: 
Number used ......... 2 2 2 2 

Release Lever Adjustment: 
Flywheel surface to 

levers ........•.. 1-13/1611 2" 2-1/811 2-1/811 

Clutch Pedal Free Travel. ... 1 to 1-1/2 11 1 to 1-1/211 1 to 1-1/211 1 to 1-1/211 

Capscrew size for 
removal and installation . 3/8-16xl-3/411 3/8-16xl-3/411 3/8-16x211 3/8-16x211 

R-14-15 


14-TT 

1 


Coil Spring 


15 

175 


1-13/1611 


2 


2-5/8 11 


1 to 1-1/2" 


3/8-16x2-1/411 

R-15-8 


15-TT 

1 


Coil Spring 


18 

175 


1-13/1611 


2 


2-3/411 


1 to 1-1/211 

3/8-16x2-1/2" 

r 
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(f) 

tTl 
~ 
< 

n 
tTl 

3: » 

z 
c » 
r 

Donated by John & Susan Hansen - For Personal Use Only



CLUTCH
R-LINE MOTOR TRUCK SERVICE Section A 

Page 1 

CLUTCH 

Clutches on the R-110 through R-190 
series chassis (1011, II" and 12" clutches) use 
a new cushion type driven member. this re­
quires a change in release lever settings to 
accommodate the new thicker cushion type 
driven member. 

Figure 1 illustrates the 10. 11 and 12 inch 
clutches and Figure 2 illustrates the 14" clutch 
used in R-line trucks (see following page). 
Refer to chart on page 3 for truck models and 
release lever settings. 

The clutch linkage on R-lSO and up chassis 
has two holes in the clutch release lever (see 
Figures 3 and 4 on page 4) to assure clean 
clutch release and afford the operator a choice 
between pedal pressures and travel. The 
clutch linkage adjustable yoke can be installed 
in either hole on the release lever to suit 
operator's choice. 

The clutch pedal free travel for all R-line 
chassis is 2 inches. It is important that clutch 
pedal free travel be maintained to avoid pre­
mature clutch failure. Keep clutch control 
linkage lubricated. 

Clutch release bearing sleeves on all R-line 
chassis incorporate a lubricator fitting to pro­
vide means of lubricating the clutch release 
bearing. sleeve and fork without their removal 
from chassis. Lubricate as follows: 

Fill release bearing sleeve using hand 
gun. Do not over-lubricate. Lubricate every 
15,000 to 20,000 miles. Under unusual "Stop­
and-Go" driving conditions lubricate every 
10,000 miles. Use lubricant comparable to 
"Lubriplate No. 110." 

CTS 12-MARCH 1953 (Supplemental pages (or CTS·)l). PRINTEO IN UNITED STATES OF' AMERiCA. 
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-Release lever 
Adjutinr screw 

C B 

A..J051T 

Fig. 1· Clutch Models RK.10-B, R-llA-l, RR·12·12, RK·12-15 (10",11" and 12" clutches). 
See cha1't on page 3 for truck models, thickness of pressure plate spacers and release lever settings. 

Release lever Adjusting screw 

Loclmut 

B 

A-3051B 

Fig.2 - Clutch Model RK-14-15 (14" Clutch). 
See chart on page 3 for truck models, thickness of back plate spacers and release lever settings. 
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~ The following chart shows truck model, clutch model number, type of driven member, thickness and part number of spacer plate,-~ .... 	 and release lever settings for R- LINE Chassis when using the SE-990 Clutch Overhaul Fixture. 
<il 

" 
-Ii 
;; 
~ 
9 	 SPACER= 	 IH CLUTCH TYPE OF LEVER LEVER ~ 	 THICKNESS 
'll TRUCK MODEL MODEL DRIVEN 	 SETTING SETTING

AND NUMBERi 	 NUMBER MEMBER B CA ~. 

~ 
R-ll0, R-120, R-130, R-lS0, RA-120, ¢l 

RA-140, RM-120, RM-lS0 Series c· 
Chassis (10" Rockford Clutch) •.•.• RK-I0-B Cushion S/16" (CR-99) l-S/S" 1-lS/16" z 

[T1 

3:
R-ll0, R-120, R-130, R-lS0, RA-120, 

RA-140, RM-120, RM-lS0 Series 
Chassis with SD-220 Engine (11" ~ 
Rockford Clutch with 9 Springs) .... R-11A-I Cushion S/1611 (CR-99) 1-11/16" 2" ::0 

R-160, RC-160, R-170 Series Chassis ~ 
(11" Rockford Clutch with 12 Springs). R-llA-l Cushion S/16" (CR-99) 1-11/16" 2" 	 (') 

7' 
U> 

R-170, RC-lS0, RF-170 Series Chassis 
and R-lS0, R-lS1, R-lS2, R-lS3, 
R-lS4 Chassis (12" Rockford Clutch ~ 
with 12 Springs) •••........•... RR-12-12 Cushion 3/S" (CR-S4) 1-S3/6411 2-13/64" n 

[T1 

R-18S, R-lSS3, R-190, R-191, R-192, 

R-194 (12 11 Rockford Clutch with IS 

Springs) .•........•••....•.. RK-12-1S Cushion 3/S" (CR-84) I-S3/6411 2-13/6411 


R-190, R-200, R-210, RF-190, RF-210 

Series Chassis (14" Rockford Clutch). RK-14-15 Solid 47/6411 (CR-71) 2-S/32" . . . . . . . . . . . . 


til 
t"1 
nO 

ItIjr<
Ploe: 

OQ z I-i 
(l) 0 
I.>J>:C 
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INNER HOLE PROVIDES HIGHER PEDAL PRESSURE 

WITH LESS PEDAL TRAVEL 


. OUTER HOLE PROVIDES LOWER 
PEDAL PRESSURE WITH GREATER 
PEDAL TRAVELr ---L­

i
RELEASE BEARING SLEEVE 

l 
RELEASE BEARING SLEEVE A·30486 

Fig. 3. Clutch Release Lever, Sleeve and Bearing. 

For R.150, R.160, R·170 series trucks, also R·180, R·181, R·182, R·1S3 and R.184 trucks. 


r...11----- LUBRICATOR 

ELEASE BEARING SLEEVE ~ 

OUTER HOlE PROVIDES LOWER 
PEDAL PRESSURE WITH GREATER 
PEDAL TRAVel --'"'\. 

,, 
I 

INNER HOlE PROVIDES '...r; ....".". 

PEDAL PRESSURE WITH LESS 
PEDAL TRAVEL ----.. 

RELEASE LEVER 

A.30487 

Fig. 4· Clutch Release Lever, Sleeve and Bearing. 

For R.185 to RF·210 trucks. 


Donated by John & Susan Hansen - For Personal Use Only



CLUTCHES 
Section AL-LINE MOTOR TRUCK SERVICE MANUAL 

Page 1 

CLUTCHES 
Models RK-10B, R-llA-l, RK-12-12,RK-12-15, R-14-15, R-15-8 

Fig. I (RK-IOB CLUTCH) 

(a) Pressure plate to flywheel surface. . . . . . . . . . . . . . . . . 11/3211 

(b) Release lever to pressure plate surface. . . . . . . . . . . .. 1-15/32!T 

(c) Release lever to flywheel surface . . . . . . . . . . • . . . . .. 1-13/1611 

H 

G 

Fig. 2 (R-11A-1 CLUTCH) 

(a) 

(b) 

(c) 

Pressure plate to flywheel surface. . . . . . . . . . . . . . . . . 

Release lever to pressure plate surface. . . . . . . . . . . .. 

Release lever to flywheel surface . . . . . . . . . . . . . . . . . 
PRINTED IN !JNITEO STATES OF AMERICA 

11/32" 

1-21/32" 

2" 
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Fig. 3 (RK-12-12, RK-12-15 CLUTCHES) 

(a) Pressure plate to flywheel surface................ . 3/8" 


(b) Release lever to pressure plate surface ............. . 1-3/4" 


(c) Release lever to flywheel surface •...•.......•.... 2-1/8" 


Fig. ij (R-I~-15 CLUTCH) 

* (a) Pressure plate to flywheel surface (not shown). . . . . . . . . 15/3211 

(b) Release lever to pressure plate surface. . . . . . . . . . . .. 2-5/32" 

* (c) Release lever to flywheel surface (not shown) . . . . . . . . . 2-5/8" 

(d) Cover plate mounting surface to pressure plate surface. . . 47/64" 

* - Not shown in illustration. 

Donated by John & Susan Hansen - For Personal Use Only



L 

CLUTCHES 
L-LINE MOTOR TRUCK SERVICE MANUAL Section A 

Page 3 

-III • ~_ ..,:111&- .... 

H 
A-2JS75 

Fig. 5 (R-15-8 CLUTCH) 

(a) Pressure plate to flywheel surface (not shown), , , , , , . , , 15/32"* 
(b) Release lever to pressure plate surface ............. 2-9/32" 


(c) Release lever to flywheel surface (not shown) . . . . ..... 2-3/4"* 
(d) Cover plate mounting surface to pressure plate surface. . . 1-9/32" 

* - Not shown in illustration. 

LEGEND FOR FIGS. 1 TO 5 INCLUSIVE 

(A) Capscrew (for assembly purposes only) 

(B) Adjusting screw lock nut 

(C) Adjusting screw 

(D) Cover 

(E) Pressure plate 

(F) Pressure spring 

(G) Release lever spring 

(H) Pivot block 

(1) Rollers 

(K) Release lever 

(L) Release lever pin 

(M) Drive lug 

NOTE: The above clutch parts are referred to in the following serviCing 

procedure under the deSignated letter. The servicing procedure, in gen­

eral, is the same for all clutch assemblies. 


PRINTt::b IN UNITEO STATES OF A..,(JIl:ICA 
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CLUTCH 

Description 

These clutches are of the single dry-plate 
type, and release lever adjustments should not 
be requi red during the normal life of the clutch 
driven-plate facings. As pedal free-play is 
reduced by wear of the clutch driven-member 
facings, the correct amount of pedal free travel 
should be re sto red by means of the pedal adjust­
ment, which will also give the proper clearance 
between clutch release levers and the release 
bearing. It is extremely important to maintain 
free travel of the pedal at all times to avoid 
clutch slippage, and to protect throw-out bear­
ing. 

Whenever it is necessary to do any service 
work on the clutch, advantage should be taken 
of the opportunity to thoroughly recondition it. 
This is a comparatively short job and will 
assure satisfactory operation over a long period 
-of time, whereas failure to do this may neces­
sitate another tear-down within a short time. 

Removal 

When removing transmission for the pur­
pose of gaining access to the clutch, or for any 
other reason, extreme care should be taken to 
support the weight of the transmission until it 
is completely removed so that the main shaft 
splines will clear the driven member. Other­
wise, there is a possibility of distorting the 
driven member which will not permit a free 
release of the clutch. 

Capscrew "A" 

rFor assemhly' 

t only . 

/ 

A-21578capscrews • 

Fig. 6 - Instal I capscrews "A" before removing 
clutch assembly. ~ 

The clutch pressure plate (E) is drilled 
and tapped so that three capscrews (A) (see 
specifications for sizes) with washers may be 
inserted through the cover plate (D), thereby 
holding the clutch assembly compressed when 
it is removed or installed (Fig. 6). With three 

capscrews holding the assembly compressed, 
remove clutch from flywheel by backing out the 
capscrews which hold it inplace. All capscrews 
should be backed out gradually to avoid damage 
to the clutch cover or back plate. 

Driven Member Assembly 

The clutch driven member assembly should 
be carefully inspected. Facings showing con­
siderable wear, or facings that are rough or 
oil soaked, should be replaced. 

When installing new facings of the continu­
ous ring type, and in cases where two different 
thicknesses are used on each plate, the thick 
facing is installed on the pressure plate side. 
The thin facing is installed on flywheel side. 

Installation of clutch facings on the cushion 
type driven member differs from the other type 
in that each facing is attached to the discs sep­
arately and independently (Fig. 7 and 8). 

~--""Rivets 

Fig. 7 - Solid type driven member, Each rivet 
secures both linings to disc. 

Rivets securing 
~.J;;:;::;::?-:::::;::::::::::-~ thin facing 

Segment 
cushion 
type disc 

A-21573 

Fig. 8 - Cushion type driven member. Half of 
the rivets hold thin facing and other half 
secure thick facing to disc 
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Clutch Overhauling Fixture 
A clutch overhauling fixture is available 

(Fig. 9) and is adapted to the overhaul and ad­
justment of clutches used in International Motor 
Trucks. Complete instructions accompany the 
machine. 

Fig. 9 - Placing clutch in Sf-990 fixture. 

Servicing the Clutch 

NOTE: (Letter references in the text are those 
shown in Figs. 1 to 5.) 

The cover and pressure plate assembly is 
dismantled by placing specified spacer plate or 
spacer blocks on clutch overhaul machine 

Fig. 10 -Use proper spacer plate, where needed, 
PRINT£P IN UNITEO STATES OF AMERJC,A. 

Fig. 11 - Spacer blocks are used when pressure 
plate extends below clutch cover. 

(Figs. 10 and 11). Center clutch assembly 
over space plate. Draw fixture down to sur­
face plate being sure fixture arms are seated 
so as not to damage cover (Fig. 12). Compress 
the assembly lightly. 

Fig. 12 - Draw clutch down with pulldown arms. 

Remove the three capscrews (A) used to 
hold the assembly while removing it from fly­
wheel (Fig. 6). 

Loosen and remove lock nuts (B) from ad­
justing screws (C), Fig. 13. Screw adjusting 
screws (C) out of cover (D) turning screws 
clockwise three or four turns at a time while 
slightly releasing pre>ssure on backing plate. 
Repeat until pressure from the clutch pressure 
springs is relieved and adjusting screws (C) 
are free of cover (D). This procedure of grad­
ually releasing the assembly and backing out of 
the screws (C) must be followed in order to 
avoid damage to the lever assemblies (K). 

The clutch may then be fully re leased, afte r 
which all parts are readily dismantled for in­
spection and replacement if necessary. (Fig. 
14.) 

Donated by John & Susan Hansen - For Personal Use Only
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Fig. 13 - Remove adjusting screw lock nuts. 

Fig. I~ - Clutch cover removed. 

Remove cotter keys from release lever 
pins (L) and remove pins and levers (K). 

A pressure plate (E) that is badly scored, 
checked or warped should be replaced, as it 
will not pe rform satisfactorily, and in addition, 
will damage the clutch driven member. 

If the clutch surface on the flywheel is not 
smooth, the flywheel should be removed, 
mounted in a lathe and smoothed with emery 
cloth using first a coarse cloth, finishing with 
a fine cloth. Where the surface is extremely 
rough, a light cut should be taken on the fly­
wheel with a lathe tool, finishing and polishing 
with emery cloth. 

Clutch pressure springs (F) that have had 
considerable service should be replaced, as it 
is possible that they may have lost their origi­
nal tension (see Specifications) and thus permit 
the clutch to slip under load. Springs that are 
discolored due to heat should always be re­
placed. 

Clutch spring tester (Fig. 15) or similar 
unit should be used for testing springs, (F). 
They may also be tested by comparison with 
new springs. Discard those not of same length. 

spring 

Scale (pounds) 

A-22fT2 

Fig. 15 - Check spr j ngs on SE-1565 Spr i ng tester. 
Release levers (K) that show considerable 

wear at the release bearing contact points as 
well as at the pivot points should be replaced. 
as should worn lever pins (L). The lever 
spring (G) should hold the lever adjusting screw 
(C) and pivot block (H) up firmly against the 
pivot points on the release levers. If this con­
dition does not exist on the old levers. it is 
sufficient reason for replacement with new 
lever assemblies. 

A-22175 

Fi g. 16 

When overhauling clutch assemblies, where 
no clutch fixture is available, the following 
procedure will be found helpful: 

The cover and pressure plate assembly is 
dismantled by placing it on a drill press 
or arbor press with supporting blocks of 

Donated by John & Susan Hansen - For Personal Use Only
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wood or metal under pressure plate. (Fig. 
16.) These blocks should not extend out 
beyond the outside edges of the pressure 
plate. (E). A bar is then placed across the 
top of the cover assembly "D" and the drill 
press or arbor press arm brought down to 
a point where the assembly is compressed 
slightly. From this point on, the same pro­
cedure can be followed as used with the 
special type clutch overhaul fixture pre­
viously explained. 

Clutch Release Levers 

Hardened-steel, disc-type rollers (J) are 
used between the adjusting screw block (H) and 
lever (K) which reduces operating friction and 
relieves the stress on the adjusting screws (C). 

Assembling The Clutch (Using Clutch Overhaul 
Fixture) 

Place the clutch pressure plate (E) with 
release levers assembled to plate on top of 
specified spacer plate (Fig. lO or Fig. 11). 
Installpressure springs (F) inposition on pres­
sure plate (Fig. 14). 

Place clutch cover or back plate (D) over 
springs, making sure that springs (F) are 
seated properly both above and below, and that 
the adjusting screw holes in cover are directly 
over the clutch lever adjusting screws (C). 

Draw fixture down to clutch cover or back 
plate (D), Fig. 12, being sure fixture arms are 
seated so as not to damage cover. The assem­
bly can then be co:rnpressed slowly until the ~op 
unthreaded portion of each adjusting screw (C) 
can b~ guided by hand up through the tapped 
holes m cover plate (D). At this point care 
should be taken to see that both pressure plate 
(E) and cover (D) are lined up correctly, so as 
to permit free entry of the three drive lugs (M). 

Turn each adjusting screw (C) up into 
cover (D) approxi:rnately five turns at a ti:rne 
(turning screw driver counter clockwise) and 
after each five turns, co:rnpress the asse:rnbly a 
s:rnall amount. 

The release levers (K) :rnaynow be adjusted 
to the correct setting as follows: 

Clutch Release Lever Adjustments 

The release levers (K) should be set to the 
di:rnensions shown in Figs. 1 to 5. Lever ad­
justing tool as shown in Fig. 17 can be used for 
accurate adjust:rnent of levers. It is very i:rn­
portant that all three levers be set exactly the 
sa:rne height. After levers are set to the cor­
rect height, the adjust:rnent lock nuts (B) are 
installed and tightened securely. Care should 
be taken not to upset the adjust:rnent when tight­
ening the lock nuts. 

PRINTED IN UNITED STATts OF AMERiCA 

Fig. 17 - Checking lever setting. 

FOR SERVICE STATIONS NOT EQUIP­
PED WITH QVER'H.AUL FIXTURE, the follow­
ing procedure may be used: 

Place the pressure plate with release 
levers assembled on supporting blocks on 
drill or arbor press. From this point on, 
same procedure as outlined in the above 
paragraphs may be followed. 

The release levers (K) may be adjusted to 
correct setting as follows: 

Adjust the pressure plate in relation to the 
clutch cover as shown (Fig. 18). Use a 
straight edge across the cover plate sur­
face and, turning the capsc rews a small 
amount at a time, secure di:rnension given 
in specifications. Recheck this operation 
several times to assure accurate adjust­
ment. 

Turb capscrews 
. - i~' adjusT . 

cover 

Fig. 18 

A-21580 
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The release levers are adjusted in a man­
ner similar to that used when the "Clutch 
Fixture" is available. Place the clutch assembly 
on a flat surface and, with the adjusting screw 
lock nuts loose, adjust the levers to secure 
specified dimensions (Fig. 19). Recheck at 
each lever to assure accuracy. 

Fig. 19 

Installing Clutch 

Figs. 21 to 25 inclusive illustrate clutch 
and control installation. 

When installing the clutch on flywheel in 
truck, care should be taken to see that the 
clutch driven-member is aligned properly by 
inserting a transmission stub shaft or aligning 
bar through the driven member splines and 
into pilot bearing. Have dampener mechanism 
of clutch driven member toward the transmis­
sion. IMPORTANT: An inspection mark or 

Fig. 20 - Showing use of aligning bar or shaft 
when assembling clutch to flywheel. 

arrow is stamped on the outer flange of the 
clutch cover which indicates the HEAVY side 
of the clutch assembly The clutch should be 
assembled to the flywheel so that this mark is 
adjacent to the mark "L!I stamped on the fly­
wheel which indicates the LIGHT side. Fig. 20. 

Bolt clutch assembly to flywheel making 
sure that the marks on the flywheel and outer 
flange of clutch cover match as nearly as pos­
sible. This is important in order to maintain 
the correct balance of the flywheel and clutch 
assembly. 

Remove the three capscrews (A) holding 
the assembly compressed. The transmission 
stub shaft or aligning bar is also removed, as 
the driven-member assembly will now be held 
in position by the clutch pressure plate. Care 
should be exercised when installing the trans­
mission, so as not to permit the transmission 
to hang by the clutch shaft, which would bend 
the hub of clutch-driven member, creating mis­
alignment, with resultant clutch !ldrag ff • 

With transmission installed and floor 
boards in place, make correct pedal adjust­
ments. Do not adjust the clutch release levers, 
which were previously set to the correct height 
and require no further adjustment during the 
life of the clutch-driven plate facings. Pedal 
adjustments only are required to maintain the 
recommended amount of pedal free travel. The 
specified pedal clearance will assure proper 
clearance between the clutch release bearing 
and release levers. (Figs. 21 to 25 incl.) 

NOTE: When installing the R-15-8 clutch 
on the International Continental Engine fly­
wheel, place the white paint marking on the 
clutch cover as close to the letter !ILl! (light 
side) on the flywheel as possible. The white 
dab of paint on these clutch covers indicates 
the heavy side of the clutch assembly. 

Important 

Oil and grease must be kept off the driven 
member facings. The clutch release bearing is 
lubricated at assembly and should require no 
further lubrication during the life of the clutch 
facings. If this bearing is removed for any 
reason it should be examined and replaced if it 
shows signs of lack of lubrication. The bearing 
and retaining sleeve are available as a unit and 
neither is furnished separately. 
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Clutch Control Adjustment 

Figs. 21 to 25 inclusive illustrate the 
assembly of the clutch control mechanism. 

The clutch pedal should have a specified 
amount of free movement before clutch pres­
sure is felt. (See Specifications or Figs. 21 to 
25 inclusive). The clutch release bearing will 
just touch the clutch release levers when the 
clutch pedal is depressed the above amount. 
If clutch pedal free movement is 1" or less, 
adjustment is necessary to provide adequate 
bearing-to-lever clearance. 

As wear of the clutch facing takes place, 
the clutch release levers move outward. reduc­
ing the clearance between the clutch release 
levers and clutch release bearing. The ad­
justable yoke on clutch release rod provides 
means of adjusting the clearance. 

Clutch Chatter 

Clutch chatter cannot always be attributed 
to the type of lining being used {molded or 
woven}. It is generally chargeable to grease 
or oil on the clutch facing, the source of which 
may be: 

1. 	 Failure to remove anti-rust grease from 
the flywheel and pressure plate. 

2. 	 Excessive anti-rust grease in the cover 
plate assembly. 

When dismantling a clutch for service, the 
flywheel, pressure plate, and cover plate 
assembly should be thoroughly cleaned. If the 
clutch facings show evidence of lubricant, they 
should be replaced. It is impossible to remove 
oil or grease from clutch facings with solvents 
or by burning. 

THE FOLLOWING PAGES - 10 to 14 inclusive­

ILLUSTRATE CLUTCH INSTALLATIONS 


PRINTED IN UNITED STA T£S Of' AMERICA 
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Clutch pedal 

For assembly purpose only 

I 

E=!.'I I:,/A
.~ D

il 
¥'\

I:! . Pul,' back 

I spnng 

~-~_-d 
Release bearing sleeve 8,4563 

Fig. 21 - Control installation - L-IIO, l-120, L-130, L-150, L-153 Series. 

I IA B C I D 

11/32" 11-15/32" 1-13/16" I 1 To 1-1/211 
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For assembly purpose only 

Release bearing sleeve 

Adjusting yoke 

8·4562 

Fig. 22 - Control Installation - LM-120, LM-150. 

IA B c DI 
11/32" I 1-15/32" ll-13/16 t1 1 To 1-1/2" 

! 
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Donated by John & Susan Hansen - For Personal Use Only



CLUTCHES 
Section A L-UNE MOTOR TRUCK SERVICE MANUAL 
Page 12 

Clutch pedal 

Adjustable yoke 

Release sleeve 

Release bearing 

Fig. 23 - Control Installation - L-160, L-163, L-16~, L-165, LC-160 Series. 

, 
A B C D 

11/32" 1-21/32" 2" 1 To 1-1/2" 

B.4564 
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~D~ 
MODELS A B C D 

! 

~ L-170, L-173, ,, , L-174. L-175, 11/32" 1-21/32" 1 2" 1 to 1-1/2" 
LF-170 

O/S FOR L-170 I 

SERIES L-180, 25/64" 1-3/4" 2-1/8" 1 to 1-1/2"
L-183, L-184, 
L-185 

Clutch pedal 

Release bearing 

Pul! back 
spnng

/ 

I 

L /j 
./ 

(--,IN,n.\ 
, ,", I ' oIii II .. Adjusting yokeI~'l-j ~ . ~\ci ~ 

\---- ---_.-_._--­
.. _----------­l,\ 

I Release bearing sleeve, l 'I 

I I ' / 

I) I1E~1111 /1, J_ B I For assembly purpose only 

~ -J k-~ )' 
8-4561'-=-++=- / 

Fig. 21t - Control Installation - l-170, l-173, l-171t, l-J75, LF-170, l-180, 
l- 183, l-161t, l-185 Series. 

PRrNTEO IN UNITED ST4TES OF" AMERICA 
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Clutch pedal 

'-------+--_.----­

\.. 

I 


Adjustable yoke 

B.4691 

Fig. 25 - Control Installation - L-190, L-193, L-19~, L-195, LF-190, 

L-200, L-20~, L-205, L-210, LF-210. 


MODELS A B C D 


L-190, L-193, L-194 3/81! 1-3/4"2-1/8" 1 To 1-1/2" 

! 

O/S FOR L-190, L-194 
 15/32" 2-5/32" 2-5/8" 1 To 1-1/2"
L-195, LF-190, L-200, L-204, L-205, L-210, LF-210 
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SECTION "G" 
Horn . . . . • . . . . . . . . . . . . . . . . . . . . . . .. '. . . . . . . • . . . . . • . . . . . . • . . . . . . 1, Z. 

SECTION "HI! 
Regulators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . • .. 1 to 8 

SECTION "I" 
Spark Plugs. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . • . .. 1 to 4 

SECTION IIJ" 
Starting Motors (Cranking Motors) . . . . . . . . . . . . . . . . . . • . . . . . • . • . . . . . • . .• 1 to 4 . 
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ENGINE MODELS'i!. 

~ 
[ 

-g 

GENERATOR {Delco-Remy} ......
; 
~ 

~ 

'f' Field current {at 6 volts} 

amperes ................ 

Cold output: ­
Amperes............... 
Volts ................. 
R.P.M................. 


Hot 	output: ­
Amperes 
 { 	 Controlled} ... 
Volts by current ... 
R.P.M. regulator ..• 

Regulation..•.•........... 

Brush tension {ounces} ......• 

Bearing - commutator end ..... 

Bearing - drive end .....' .... 

Rot.ation {viewed from drive end}. 

Type of drive.............. 

ELECTRICAL SPECIFICATIONS 

R-110 THROUGH RF-210 


(NOT RA-120, RA-140) 


SD-220 BD-269 
SD-240 BD-282 

DR-llOOO19 DR-ll02785 

1.85-2.03 1.90-2.05 

35 45 
8 8 

2650 2450 

· .................... · . . . . . . . . . . . . . . . . . . .. 
· .................... · .................... 

· . . . . . . . . . . . . . . . . . . . . · .................... 


volt. and current volt. and current 

28 28 

bronze bronze 

ball ball 

CW CW 

belt 	 belt 
.. 

RD-372 

RD-406 

RD-450 


DR-ll02785 

1.90-2.05 

-

45 
8 

2450 

· .................... 

· .................... 

· .................... 


volt. and current 

28 

bronze 

ball 

CW 

belt 

E~ 


¢' 
r-. 
Z 
['I1 

s:: 
~ 

:::0 
-l 

~ 
n 
?': 
Ul 

~ 
n 
['I1 

en l'1 
'1:j t' 
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'U Clltll t'1 
I» "d I-<! I:"' 
QQ(\ CIl t'1 
('0 8. ioi 0 
N::!!t'1 ioi 
~~~ ..... .....ELECTRICAL SPECIFICATIONS .... 0 

RA-120, RA-140 o > 
; I:"' 

- -_........ _._ .. __ ........ _._ ...... __ ............ ­

E~GINE MODEL SD-220 


GENERATOR (LOW SPEED CUT-IN) 
(Deleo - Remy). . . . . . . . . . . . . . . . . . . . . . . . . DR-II05876 

¢'Field current (at 6 vOlts) amperes......•..• 1.62-1.82 r 
Z 
(T]Cold output: ­

Amperes..•......•.......•....... 25 
 $:: 
Volts ..........•......•......... 8.0 


~ 
Hot output: ­

A=peres { Controlled 1 ............. .. '" .. '" ~ '" . '" ,. .. '" .. '" .. '" '" .. "
... '" '" '" '" ,. 


Volts '" '" '" '" ,. ., .. . '" .. .. '" '" .. .. .. '" '" .. '" .. " '"
by current J ............. -i 


R.p.m. regulator .•...•....... .. .. .. .. .. '" '" .. .. '" ,. '" .. '" ,. .. .. .. '" '" .. ,. '" C 
" 
~ 

Regulation.............•............ '" '" '" .. .. .. '" " ,. .. ,. .. .. '" '" .. '" ... '" '" .. . '" Ul 


~ Brush tension (ounces) ..•.....•........ 28 
 () 
(T] 

Bearing - commutator end .......••...... ball 

Bearing - drive end . • . . . . . • . . . • . . . . . . . ball 

Rotation (viewed from drive end) ........... CW 

Type of drive....•.•.•.•.•..........• belt 

---_._ .... _­ Em 
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q E­ELECTRICAL SPECIFICATIONS 
'" R-110 THRU RF- 210 

(NOT RA-120, RA-140) 

~ RD-371
SD-220 BD-269 

~ ENGINE MODELS RD-406
SD-l40. BD-282'" v; RD-450 

C -------­
'0 
'E. 

VOLTAGE REGULATOR (Delco­~ 
p 

! Remy) • . • • . . . • . • • . . . . . . .. DR-1118731 DR-1l18732 DR-1118732 
'0 

Amps .......•.....•..... 35 45 45 
~ 
~ Type ..................• vibrating vibrating vibrating 

q 
'f Current regulator: ­

*Current setting-amps. (hot) .. 38 47 47 ~ 
Air gap..........•.•... .075" .075" .075" r· 


ZVoltage regulator: ­ [T1
*Voltage setting-volts. (hot) ... 7.4 7.4 7.4 

Air gap....•..........• .075" .075" .075" ::: 
Cutout relay: ­

*Closing voltage-volts. (hot) .. 6.4 6.4 6.4 

Air gap................ .020" .020" .020" 
 ~ 
Point opening.........•.. .020" .020" .020" 


;;:f 
C 
() 

ENGINE MODEL SD-220 (RA-120, RA-140) 7': 
UlVOLTAGE REGULATOR-25 AMP. 

LOW SPEED CUT -IN (Delco-
Remy) . . . • . . . . . • . . . . . . . •• DR-1118350 ~ 

()Type ........•.....•.... vibrating 
 [T1 
Current regulator: ­

*Current setting-amps. (hot) .. 25 
Air gap..............•. .075" 

Voltage regulator: 
*Voltage setting-volts (hot) •.. 7.2 
Air gap................ 
 .075" 

. CI,ltout relay: - (f.l l'l 
'1j t"*Closing voltage-volts (hot) ..• 6.4 (Q l'l 

Air gap................ .020" 8. 0 
....(f.l-->Point opening..•......... .020" ... >-< ., 


'tjC"l(f.l!:t1
11'11' H 

OQ ::t., 0 
(Qol'l>
!.»;~t"p g p 
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IQCIlCllMELECTRICAL SPECIFICAfIONS \ll'l:lt<t"R-170 and RF-170 Series, R-180 thru 184, RC-180, 181, 182 O\:lCltCllM 

ENGINE MODEL 

STARTING MOTOR (Delco-Remy) .....•...•. 

Voltage. • . . . . . . • . . . . . . . . . . . . . . . . . . . 

Number of field coils .................. 

Bearing - commutator end •.............. 

Bearing - center ..................... 

Bearing - drive end .•...•..•.......... 

Brush tension (ounces) ...•.....•..•...• 

No-load test (with Solenoid or Magnetic 
Switch): ­

Maximum amperes •...•............. 
Volts . • . . • . . . . . . • . . • . . . • . . . . . . . . 
R.p.m. approx •......•............. 


Lock test: ­
Maximum amperes .................. 
Volts . . . . . . . . . . • . . • . . . . . ........ 
Torque (lb. ft.) (min.) .•.•......•...•. 

Rotation (viewed from drive end)........... 


ENGINE MODEL 

DISTRIBUTOR (Delco-Remy) .•..•.......... 

Initial setting (engine degrees) ...........• 

CIt n. "" (')
.r:.!:!M"" 

BD-282 ~a::~ .... (') 

g >­DR-II08009 CII t" 

6 


4 


cast iron l' 
r 
Z 

bronze [Tl 

:: 
bronze 

~ 
24-28 

~ 
~ 

70 til 
5.65 

5500 
 ~ 

~ 
570 
3.15 
13.5 


CW 


BD-282 


DR-1112359 

6o B.T.C. E~ 
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ELECTRICAL SPECIFICATIONS 


ENGINE MODELS SD-220 SD-240 BD-269 RD-372 RD-406 RD-450 Cont. R-6602 

COIL (Delco-Remy) •.•.•..... DR-11l5327 DR-1115327 DR-11l5327 DR-11l5327 DR-lllS327 DR-lllS327 DR-lllS2S1 

DISTRIB UTOR •••.•.•.•..••. DR-1l12355 
Type . '" ............ '" ............. vac. auto 
Cam angle•••...•.•. 4 ••••• 31 °_37° 
Initial setting (engine degrees) •• 20 BTC 
Vacuum advance (engine degrees) 15° 
Automatic advance (engine 

degrees) ••...•.•.•.•.•• 30° 
Total advance (engine degrees) •. 32° 

Retard (engine degrees)..•...• { selective 
20° 

Contact point setting .•.•.•.•. .022" 
Contact point pressure (ounces) . 17-21 
Rotation (viewed from top) .•.•. CCW 
Firing order ..•.•.•.•.•.•• 153624 

*DISTRIBUTOR TEST DATA 
Start advance:­

Engine r.p.m••.•.•••.•.•. 500 
Engine degrees .•.•••.•.•• 2° 

Intermediate advance:­
Engine r.p.m••.•.•••.•••• 1800 
Engine degrees .•.•.•.•••. 200 

Macimum advance:­
Engine r.p.m••.•.•.•••.•• 3000 
Engine degrees .•.....•.•. 30° 

Distributor vacuum control 

DR-1l12355 
vac. auto 
31 °_37° 
2° BTC 

15° 

30° 
32° 

selective 
20° 

.022" 
17-21 
CCW 

153624 

500 
2 0 

1800 
200 

3000 
30° 

DR-l112359 
automatic 

35° 
3° BTC 

none 

27° 
30° 
none 
none 

.018-.024 
17-21 
CW 

153624 

400 
1.50 

1800 
20° 

2700 
27 0 

DR-1l12357 
automatic 

35° 
r§> BTC 

none 

22° 
27° 
none 
none 

.018-.024 
17-21 
CW 

153624 

500 
1.5

0 

1400 
13° 

**3200 
22° 

DR-1l12357 
automatic 

35° 
5° BTC 

none 

22° 
27° 
none 
none 

.018-.024 
17-21 
CW 

153624 

500 
1.5 0 

1400 
13 0 

**3200 
22° 

DR-11l23S7 
automatic 

35° 
5° BTC 

none 

22° 
27° 
none 
none 

.018-.024 
17-21 
CW 

153624 

500 
1.5

0 

1400 
13 0 

**3200 
22° 

automatic 

CCW 

r 
t z 
f11 

3: 
~ 
o
:;u 
-;
:;u 
C 
() 
7': 
en 
f11
:;u 
<n 
[Tl 

3: 
:J> z 
C 
:J> 
r 

(De1co-Remy) •..•..••••. DR-1116049 DR-1116049 . . . .. '" . .. .. '" . .. . '" ... .. '" . '" .. '" .. '" .. .. 

* Distributor Test Stand figures will be one-half of these specifications. 
** Test Stand r.p.m. only. For maximum engine r.p.m. see "Engine Section." 

00 M 
"d t-' 
~ M
8. () 
...... 00....,.... ><: .-, 

1:J~oo~ 
Il>~l-:l()
OQoM>
rD::J!:>,t-' 
~(Il;::" 
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ELECTRICAL SPECIFICATIONS 	 11 UHIl M 
1\1'0 >-<t"" 
OQ(1)(flM 

ENGINE MODELS SD-220 SD-240 BD-269 RD-372 RD-406 	 8 . ..., C'lRD-450 Cont. R-6602 (1) 

N~M..., 
~l1::::oGENERATOR-50 AMP. (Delco-	 <+ ...... .... C'l 

Remy) ..•.•.•.•... DR-ll06757 I DR-ll06757I DR-ll06757I DR-ll06757I DR-ll06757 I DR-ll06757 I DR-ll06822 g >­
Field current (at 6 volts) ID t"" 

amperes ....••...•. 1.70-1.95 1.70-1.95 1.70-l.95 1. 70-1.95 1.70-1.95 1.70-1.95 

Cold output: ­

Amperes. 50 50 50 
 50 50 50 50 

Volts .••.•.• 7.5 7.5 7.5 
 7.5 7.5 7.5 7.5 
R.p.m•.•.• 1410 1410 1410 	 r1410 1410 1410 

Hot output:-	 t zAmpereS}Controlled {. [T1
Volts by current • 
R.p.m. 	 regulator. 3: 

volt. and volt. and volt. and volt. and volt. and volt. and volt. andRegulation. . . • • . • • • . • t 	 ~ { curren current current current current current current o 
Brush tension (ounces) . . 25 25 25 	 ::025 25 25 

Bearing - commutator end. • ball ball ball ball 
 ball ball 	 --l 
Bearing - drive end . . . • . • ball ball ball ball 	 ::0ball ball 

Rotation (viewed from drive·end). CW CW CW C
CW CW CW ()
Type of drive. . • . • • • . • . . . • . belt belt belt belt belt belt belt 7': 

{J)
GENERATOR (LOW SPEED CUT­ [T1 

IN) (Delco-Remy).•.• DR-ll06758 IDR-ll06758 ::0 
Field current (at 6 volts) < 

amperes .•.• 1. 70-1.95 1.70-1.95 n 
[T1

Cold output: ­
Amperes. 40 40 3: 
Volts •...• 7.5 7.5 » zR.p.m•.•.• 	 1165 1165 c

Hot output: ­ » 
AmpereS) Controlled {. r 
Volts by current • 
R.p.m. regulator. 

volt. and volt. and}Regulation..•.•...• 
• ••• I { current current 


Brush tension (ounces) 20 
 20 
Bearing - commutator end .•.• bali ball 

Bearing - drive end . . . • . • . • ball ball 

Rotation (viewed from drive end). CW 
 CW 

Type of drive..•.....•.•.• belt belt 
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ELECTRICAL SPECIFICATIONS 

ENGINE MODELS SD-220 SD-240 BD-269 RD-372 RD-406 RD-450 Cont. R-6602 

GENERATOR-30 AMP. (Delco­

o ~ Remy) ......•.•.• DR-1102714 I DR-II02714 IDR-II027141 DR-II02714 I DR-I1027141 DR-II02714 
Field current (at 6 volts) 	 -l oamperes. • . ..... 	 1.75-1.90 1.75-1.90 1.75-1.90 1.75-1.90 1.75-1.90 1.75-1.90 ;;.0
Cold output: ­


Amperes. 30 30 30 30 30 30 
 Sci
Volts ••••• 	 8 8 8 8 8 8 c 
R.p.m•...• 1750 1750 1750 1750 1750 1750 () 


Hot output:- A 

UlAmperes} Controlled 1" [Tl

Volts by current '" ;;.0 
R.p.m. 	 regulator •• 

{v~it" ~~d volt. and volt. and volt. and volt. and volt. and 
<nRegulation..•.•.•.•. [Tlcurrent current current current current current 

Brush tension (ounces) .•.• 24-28 24-28 24-28 24-28 24-28 24-28 

» ~ Bearing - commutator end .• bronze bronze bronze bronze bronze bronze 

Bearing - drive end .•.••• ball ball ball ball ball ball z 

Rotation (viewed from drive end). CW CW CW CW CW CW c 
»of drive..••..••..•.•. 	 belt belt belt belt belt belt r 

en M 
"0 t""' 
(!) M 
8. ()
'""en'-'! ..... ....: '-:l 

'U ~ en?:! 
PI::ti-l()
(lQOM>
(!)i:I!7t"'
wm;::.. 
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ENGINE MODELS 

VOLTAGE REGULATOR-30 AMP. 
(Delco-Remy) •....•.... 

Type .......•.•.....••. 
Current regulator: ­

*Current setting-amps. (hot) 
Air gap............ . 

Voltage regulator: ­
*Voltage setting-volts (hot) .• 
Air gap......••..•... 

Cutout relay:­
*Closing voltage-volts (hot). 
Air gap....• 
Point opening..•.•.. 

VOLTAGE REGULATOR-50 AMP. 
HIGH OUTPUT (Delco-Remy). 

Type ..•......•...•... 
Current regulator: ­
*Current setting-amps. (hot) 
Air gap....•......... 

Voltage regulator: ­
*Voltage setting-volts (hot) . 

Air gap..•...•....... 
Cutout relay:­

*Closing 	voltage-volts (hot). 
Air gap.... . 
Point opening......... . 

VOLTAGE REGULATOR-40 AMP. 
LOW SPEED CUTIN (Delco-
Remy) ..•.•........ 

Type .............•.•.. 
Current regulator: ­

*Current setting-amps. (hot) . 
Air gap, ............ . 

Vol tage regulator: ­
*Voltage setting-volts (hot) . 

Air gap..•...•.. 


Cutout relay:­
*Closing 	voltage-volts (hot)~ 
Air gap....• 
Point opening.. , ...•.... 

ELECTRICAL SPECIFICATIONS 	 trl (/) (f.!I."l 
fl) '"0 >< r­

()'Q (l) (/) M
SD-220 SD-240 BD-269 RD-372 RD-406 RD-450 Cont. R-6602 (l) 8. '"'l () 

*,"::l!M'"'l 
~~::o 
<+ .......... ()DR-IllB303 IDR-IllB303 IDR-IllB303 IDR-IllB303 I DR-IllB303 I DR-IllB303 

vibrating vibrating vibrating vibrating vibrating vibrating g > 
m r­

30 30 30 3030 30 

.075" .075" .075" .075" .075" .075" 


7.4 7.4 7.4 7.4 7.4 7.4 
· 075" •075" .075" .075" .075" .075" r 

t
6.4 6.4 6.4 6.4 6.4 6.4 	 z 

· 020" .020" •020" .020" •020" .020" [T1 
.020" .02011 .020" •020" .020" .020" ~ 

~ 
DR-1118333 IDR-IllB333 IDR-llIB333 IDR-1l18333 IDR-ll1B333 I DR-1l18333 I DR-ll1B368 o

vibrating vibrating vibrating vibrating vibrating vibrating vibrating 	 :::0 
-I50 50 	 5050 	 50 50 50 :::0.OB2" •OB 2" .OB2" .OB2" •082" .082" .075" C 
() 

7.4 7.4 7.4 7.4 7.4 7.4 14.3 7': 
.075" .075" •07 511 •07 5" •075" .075" .075" (f) 

6.4 6.4 6.4 6.4 6.4 6.4 12.B ~ 
· 020" .020" .020" .020" .020" .020" .020" < 
.020" .020" •020" .020" .020" .020" . 020" n 

[T1 

» ~ DR-1118366 IDR-II1B366 zvibrating vibrating c »40 40 r 
.075" .075" 

7.4 7.4 
•07 5" .075" 

6.4 6.4 

.020" .020" 

· 020" .020" 


* Current and voltage specifications apply only at operating temperature. Operating temperature shall be assumed to exist after 
not less than 15 minutes of continuous operation with a charge rate of B-I0 amperes. 
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c 

ELECTRICAL SPECIFICATIONS 


ENGINE MOD.ELS SD-220 SD-240 BD-269 RD-372 RD-406 RD-450 

SPARK PLUGS 

AC } "standard" { pro- 44 Corn 44 Corn. 45 Corn. 43 Corn. 43 Corn. 43 Corn. 
Champion heavy duc- J-7 J-7 J-8 J-6 J-6 J-6 

~ 
Auto-Lite service tion AN5 AN5 AN7 AN5 AN5 AN5 

~ 

~ 	 AC } "hot" { . 45 Corn. 45 Corn. 45 Corn. 44 Corn. 44 Corn. 44 Corn. 
Champion mod~rate . J-8 J-8 J-8 J-7 J-7 J-7 
Auto-Lite service . AN7 AN7 AN7 AN7 AN7 AN7 

AC } "standard" { . 44 Corn. 44 Corn. 45 Corn. 43 Corn. 43 Corn. 43 Corn. 
Champion heavy • J-7 J-7 J-8 J-6 J-6 J-6 
Auto-Lite service . AN5 AN5 AN7 AN5 AN5 AN5 

AC } "cold" {..... 43 Corn. 43 Corn. 44 Corn. 43 Corn. 43 Corn. 43 Corn. 
Champion severe ...... J-6 J-6 J-7 J-6 J-6 J-6 
Auto-Lite service . . . .. .. AN5 AN5 AN5 AN5 AN5 AN5 

Spark plug size 14 mm 14 mm 14 rnrn 14 mm 14 mm 14 mm 
Spark plug gap .• .028-.032 .028-.032 .028-.032 .028-.032 .028-.032 .028-.032 

STARTING MOTOR (Delco-Remy) I DR-ll07074I DR-II070741 DR-ll07967I DR-ll082171 DR-II090041 DR-ll09004 
Voltage. . . . . . • . • . . . . . . . • . 6 6 6 I 6 6 6 
Number of field coils . • • . • . • . 2 2 4 4 6 6 
Bearing - commutator end .• cast iron cast iron cast iron cast iron cast iron cast iron 
Bearing - center .... cast iron cast iron cast iron 
Bearing - drive end ...•. bronze bronze bronze bronze bronze bronze 
Brush tension (ounces) .•. 24-28 24-28 24-28 24-28 36-40 36-40 
No-load test (with Solenoid or 

Magnetic Switch):­
Maximum amperes .• 75 75 60 70 70 70 
Volts ........•. 5.7 5.7 5.0 5.0 5.7 5.7 
R.p.m. approx. 

Lock test: ­
. ..• 5000 5000 6000 3500 2200 2200 

Maximum amperes. • 525 525 600 600 600 600 
Volts. . . . • . . . . . • 3.4 3.4 3.0 3.0 3.0 3.0 
Torque (lb.ft.)(min.) . 12 12 15 22 35 35 

Rotation (viewed from drive end). CW CW CW CW CW CW 

MAGNETIC SWITCH (Delco-

Remy) •.....•.•...•. "1 DR-1465 DR-1465 DR-1465 DR-1465 DR-1465 DR-1465 
Current consumption (at 6 volts). 5.7-7.0 5.7-7.0 5.7-7.0 5.7-7.0 5.7-7.0 5.7-7.0 

Cont. R-6602 

82 Corn. 
5 Corn. 
BT4 

82 Corn. 
5 Corn. 
BT4 

18 mm 

.023-.027 


12 

6 


bronze 


bronze 

36-40 


65 
11.4 
6000 

725 
5.0 
44 
CW 

r:­
c 
z 
[T1 

3: o 
-l o 
;0 

-l 
;0 
C 
(') 
A 
(f) 
[T1 
;0 
< 
(') 
[T1 

$: 
:t> z 
C 
:t> 
r 

(Jl M 
'U 	 t"' 
~ M 
.... Cl 
~(Jl>-3 

'1:J 
n ><::oPlPl(Jl .... 

OQ ~ >-3 Cl 
roOM~ 
lTI~g:t"' 
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~CJ)CJ)1:'1 
I» 'U -< t:-'
OQ(1)CJ)1:'1
(1) 8.1-3(1 
0--:::-:1:'11-3 

ELECTRICAL SPECIFICATIONS R~~ 
.... (1 

ENGINE MODELS SD-220 SD-240 BD-269 RD-372 RD-406 RD-450 Cont. R-6602 ~ ~ 
HEADLIGHT SEALED-BEAM 

UNIT (Guide) ..•.•...•.•. 924791 924791 924791 924791 924791 924791 5930856 

IGNlTION SWITCH (Delco-Rern.y). 1116465 1116465 1116465 1116465 1116465 1116465 1116465 r 
tLAMPS (BULBS) z 

Stop and tail light bulb:­ [Tl 

Voltage.•...• 6-8 6-8 6-8 6-8 6-8 6-8 12-16 s:
Candle power...• 21-3 21-3 21-3 21-3 21-3 21-3 21-6 

Contact.•.•.•.• DC DC 
 DC DC DC DC DC @

Parking light bulb:­
::;0Voltage..... . 6-8 6-8 6-8 6-8 6-8 6-8 12-16 -;Candle power.•.• 3 3 3 3 3 3 3 ::;0

Contact.•.•...•.• SC SC SC SC SC SC SC C
Instrurn.ent light bulb:-' n 

Voltage.•.•.• 6-8 6-8 6-8 6-8 6-8 7':6-8 12-16 
Candle power.•.•.• 2 2 2 2 fJJ2 2 1.5 [TlContact.•.•...•.• SC SC SC SC SC SC SC ::;0

Beam. Indicator bulb:­ ~ Voltage.•.•.•. 6-8 6-8 6-8 6-8 6-8 6-8 12-16 n 
Candle power.•.•.• 1 1 1 1 [Tl1 1 1 

Contact.•.•.•.•.•.•. SC SC 
 SC SC SC SC SC s: 

>­STORAGE BATTERY z 
Type (Auto-Lite) .• c2H-I05 2H-I05 2H-135R 4H-152R 4H-152R 4H-152R 4H-152R
Specific gravity:­ >­rFully charged at. 

1.280-1.290 11.280-1.290 11.280-1.290 11.280-1.290 11.280-1.290 11.280-1.290 11.280-1.290
Recharge at..... 1.225 1.225 1.225 1.225 1.225 1.225 1.225 


Voltage..•.•.•.•. 
 6 666 666 

Arn.peres hours at 20-hour rate. 105 105 
 135 152 152 I152 152
Arn.peres-20 rn.inute rate. 133 133 170 180 180 180 180 
Terrn.inal grounded •••••.•••• positive positive positive positive positive positive positive 
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,.....1-­Battery .-_" I 

:~! ~~Hom relaY-R.H.n ®- Fuol F~ Modol, R·l53 ~~ I I 1"::\ ............ "and R·163 


~14 

Junction I 
block / (20) 

"-H--LI. /, ~ 
• 

Starting push switch 
~ (U) (ll)""--, . . }R.H 0.1. _ \yindshield 

~~:tl====±='l'-(~ '<, b IlgmtIon switch :.- >'1"'-- Wlper motor ~
 "" \\ \ I . ­
1 ""1,-yJ ! rTi\ r"'-- ---:B 

.--_+--!til ~ & ~~../ i Windshi Id 

'~Ig:t'" 
Bat. coil 

L;;+====::J~ 

... 1 

Temp' 

Cab" @i 
ground!
I~{ 

7tJ 
_ Horn~ r:;X11/
'" 26 ® Y"/(''' 

_ _ 14 ga.!JoY\:Z) 

"C 
% 
:; '(z6)
" " !I ~ 
" L.H.D.~ 
m 
0 

" " ~ 
0" 
~ 

3 ~T· ';;;-iil';Jl! ~~l--I "'--"",wiper swi~ch 
2 or P"'I""'" / CirclntF:ltG-- Circuit 
I' or,' b~t.1t /bre~e!S~:;~;l--breaker 
___L u,h< ""tch I ~S'-t~--:::.:1-::::J - ij--- -lnstr. lightI 

I I I --High L__ 

---;- l=®. /Inott.:': "",k"~
A~m. P 1...-----"'----- ,. / Dome light 

, A ----I / switch 

w~_\.9I"t-_.....J_....1"'"FuelI.I / .%I / Dome light 

.J rV~i~:!~h"~nd ignition 

---~-/i L.H.D./~- r:;;;,.- --Stop light switch 

~ ,..>!:!!J,--:>, 

-~ .. 
\ ',\ Fuel..:::-;-Trailer taillight .1;......f4Y d I \ \ .......... T . gao 21 .. ad 

Bat \::..J ® \i[]nectors railer stop light l"l'---1~,.a~..::.::...----' \ 22 16. Enlatged view I:"'1 
l"lR • Hom bu"""" 14 :::; ~:l~ :;~ 130 left hd. IL A.A Ul .n ()egulator 14 ga.: R ..110 t R,,165 ~ft hd. It.o ,,165 nght hd. It. ll>"'l-j 

t-cl~...c:~
8·TI66 II> .... ~ ..... 

~§M~
Fig. I· Wiring circuit diagram. (R·llO, R.120, R·1lO, R·150, R·160 series trucks) ..... ~s;:1:"' 

~6 


Cable Color Emor 
"'" Description

r=eh4~eratOrficl.r:::-.~· 
8 :""'Toenerator ann.. 


::c•r'........ 

Z 
[l"J 

~ 
0...., 
0
::c 
;a
c:: 
() 

B 4 ~ 
D 1:2 
E 1 en 
F 16 

G 14 ~ 
16 -()P 16 

[l"J 
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Parking light ID--. ,@16 ga., 

'UtntnM 
IlIC11~t"' 
OQ::l.tnM 
~ .... 1-3 C"l 
NgMI-3

;..-!5:::c.... 
C"lCkcui.tNo. Cable Cable Color ;..­rtf; }<@16 ga·1 ~ I Cab ground -- Gauge or DescriptionLott.o 

/~ '\ I I 16 Generator aeld 
t"' 

Circuit 2 8 Generator arm.Head-J rYFi:" gao "I~I" Light breaker 4 8 Regulator to am-light ~"® Starting motor switch meter
'" Generator '\ I 5 8 Ammeter feed 

--::-In I //~ 11 12 Ignition switch feed 
Junction 12 16 Ignition switch to Ig.]//@ nltlon coU
block .....-.-® <E< 14 16 Starting 

~~~J/~Ignition and 15 12 Light switch feed 
16 12 Dimmer switch feed----0 

I /YJ/ starting switch 17 1204 High beam feed 
1 17 16 High beam indicator 

17 16 High beam head. ~f 1 -® light leads r18 16 Low beam head. 
light leads~+k~' Bmm 'n&aOX 18 14t16 Low beam feed Z 

20 16 Parking light leads 
20 1608 Parking light feed 
21 16 Tail.light ~.tis< lw 11/1111 ?A+<:=::~~M [T1 

22 16 Stop light~ ~ 1.,/ 4.0) 25 16 Connector 10 relay 
-- 40 26 1204 HOJ'n and horn re­

/' lay feeds 
26 12 Horn and stop light ~ 11kJ.1 -' .® feed :;027 16 Instrumenl feed 
30 18 FuelgBugeI Hom 33 18 Temperature gauge
36 18 011 pressure gauge ;1
38 18 Dome light
40 16 Instrument lights C 
80 16 Ignition call to dte· () 

tributor 
91 14 Headlight ground ~ 
B 4 Battery ground
C 3 Engine ground UJ 

Fuel I ''(26) ·.I~II' D 12 Cab ground 
I I I I I-I-T ~ ,,~"'@ E 1 BB!:'&'cable

H 16 Horn utton to con· 
nector ~ ~Hom button Engine ground 0) Dome light ()-

Fuel [T1J-®~I-_StoP, light 
,...-______..11"'" I I I sWitch A~ ~ ""'I Stop 

OOi?Tt-~ ~ 21) 
1= I 

E-Fig. 2· Wiring circuit diagram. (RM.l20. RM.150 series trucks) 

8-7181 
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9 
Circuit Cable Color 

No. Cable or 
'r Index Gauge Description 

~ 	 Em 

Letter 

1 ' 16 field
@ 

1 
1®a.II @),! ®Battery 2 "r>.17 18, j =:-. -~--r-'" 

~ 

<Ii "'II~ I -5­
/ I /' " 

/' 	 11 .! Starting motor M 	 '12\V~II' 
14l 	 x.v 15 

11 /'4 or H, 
/'

F 16 
Q 17~ 3 or T ,\ 	 17,/ A 


Junction block 2 or P " Ircult 17
g' 
" , , C" 18 ~ /.: Generator )..:::J 1 or bat.\ \, , breaker 18 

20/ ~ D' 	 20 ::0 
r-. 

L18 ga,@' 	 22~IIJ~[==~~~~ 	 21 • 
~,/ Temperature >l, "Light switch 	 26 


26 
 ~ 
27114 gao ~~..... " 33 -= 	 40 .....1-.... Instrument light .@ 
30

" 33-' 	 3::fl\.--.- .....t Distributor cab}® 	 ....._1- Speedometer 
36 	 ov \ ground 	 ~ I H'gh bea ~ \ -_~ 1 m 	 38 
400..... "'\~ r/ "'P" I - indicator light 	 d 

, 	 . ~ 71 ::0
80 

--:::=:::--- 91-----70
~--I' Amm·0 

A 	 ~ 
~ P I 	 8' Ch 

r-T"l--Instr. lightOil preS8ure_~ D 


Dimmer switch--- • ~l--Fuel rJg\ ~ 

(i8)___~' 	

F

I.. /f ~~'~; :ht 
H 16'--t-'+'~-:rir-_+-H-_..!.I..:::J ~ Dom~ light ~ G 14te1~~

~ 

E 	

~ ~~ 	 P 16sWitch 

Hom Hom ~~~~~~~~,:itch / )Sin Stop 	 ~ 
I relay 

, 1 -~----~ \ 7;JI (TUI 
Connector' 	 \ \ ~1 E la d • 

L--\ I I I I 	 \ \ 16 a. n rge View\ 	 \ ----:Ell \ \ g A.A 

\ "" \ \ \ Trailer stop light 

~~, 'J 6 Hom button F~l 'Trailer tail light 
~ I ~ \' ~ ~ I:-ll ~ "', , l"" 

I:-l 
oooonI®II ~ I (zO) '(z6) li6) '-=\-J'" tIl12 gao 14 gao ~~~ F Gen. Bat, Regulator 	 ~ .... '":1 

8-7179 	 't1 n ,",,'.D
1ll1t.~H 
~gl:-l~Fig, 3. Wiring circuit diagram. (RC.l60 series trucks) 
w>!S:l"" 
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'ijCf.lCf.lt<J
1lIn>><t-' 

Cable 
Gauge 

Cable Color OQ ~Cf.lM 
n> ...'., ()
"",gt<J., 

>-~~ 
() 

>­
t-' 

®..-,-____s.:a~ng push switch 

)-.,!If JR.R. D. 
l r-r--lS~~~~~~tCh 
: I ,1--.1 -@ I Windshield 

I I ' l---h L I ""'-. /"'. I wiper motor 

For Models R.173 

and R·183 


Windshield 
/' /' /'wiper switch 

Circuit 
--breaker 

- -Speedometer 

--Instrument light 

- - High beam indicator 

--Instr. light 

'-'''/ Dome light switch 

Dome light 

Starting and ignition 

switch- L.R.D. 


Stop light switch 

" 'Trailer stop light 

"Trailer tail light 

G 14 
H l~ I a.un.. PUbU DUUVU I 
p 16 ........ ..'1 .. •.. • 


Stop 

,J 
I 

Tail 

Enlarged view 
A.A 

l' r 
Z 
[T1 

E:" 
o 
d 

:::0 

~ 
n 
~ 

~ 

() 
[T1 

Stop and tail light 

B·TlIl1 EmFig. 4 - Wiring circuit diagram. (R-170, RF-170, R-180 series trucks-not R-185) 
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a 
'I 
:;: E~
> 
:<' 
/") 

:I: 

Cable Color 


~ 
~ 

r;; 
c Park Head[l~'II@r.1 ® ~ 
~ Light light 17 18 ; B "-'V 
Q 
~ I / 91 I /
!!. 

3 
I //~ ... i/,~atte~1IAI J I; ® 

'g I ;/ I 
"~ ;~:~, / 4 or H, 
a 130rT\ 

'f 

, 
2 or p,\

\

\-- ~ j ~Sl i2o) I. \ \ 
or bat. \ \ \ 

[18~1 ~ -- I 

Junction block r'~ II I'\\~i ZDistribu~ _ 

118 ga.@--i I [T] 

s:: 
116 ga.~---t1_ 
114 ga'®-:J L­

(D-- [L1 ~ 
CD--.,.-- ­

~ 
() 
~ Dimmer switch ~IJ­

Hom 

relaY '!.1 D 

B 
 ~ 
F11~r Hom. 
E n 

20 [T] 
__9 _ ... .,. 1""&i:"··IU~ __"L"""""'''''''''''''!H 1~ u... _...~L L"".__Junction block Enlarged view p\ " 

" 
~ A·A 
i.... 

button" z 
c: 
z 

\ ._W-~" \ 
\ , ,\ l:"l

Park F. Gen. Bat. '\C' . b k d t'"trcwt rea er anLight l:"lRegulator terminal block assembly B-T/SO C/l ." (") 
ro ..14 1-3 

"tl~><~
ill ..... 00 .... 
(lQol-3(")
ro::ll:'1>Fig. 5. Wiring circuit diagram. (RC.180 series trucks) ...,,>E:t'" 
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"tJ tlltll trl 
lUn><t"' 

I.lQ ~ (I) t::l 
III ..... ., C'l 
O"gtrl., 
>E:~ 

~ 
t"' 

Fuel 

';p 
r 
Z 
[T1 

3: 

(i7)--­ ~ 
~ 

;;:J 
Distributor I ­
(iO}. ___1 R 

~ 
~ r.n 

Engine ground ~ 
@ 

8-7168 Ell(R.185 truck and R·190, RF.190, R.200, R·210, RF·210 series trucks) 
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I Ii .• 

( 

I 

I 

P ! 
I 

16ilh:J Iii ~,¥:HJSW(TCH ~ =:a
( ~ f11i " r·LIGHTER 

-'"' ! Z 
[T'] 

~ 
~ 
() 
~ 
til 

~ 
() 
[T'] 

TRAILER STOP LIGHT 
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- Wiring circuit diagram, 12·Volt System. (R·1aS to R·210, RF·190 and RF·210 trucks) ...J>il::t' 
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ELECTRICAL 
SYSTEML-LINE MOTOR TRUCK SERVICE MANUAL Section A 

Page 1 

CIRCUIT DIAGRAMS 


Electrical circuits for the various L-Line 
trucks are illustrated on following pages. 

Cables are protected wherever necessary 
by 100m or conduit and by rubber grommets, to 
prevent chafing where contact is made with the 
chassis, cab or body, Cables are also securely 
clipped at important points and connectors are 
used to facilitate inspection and servicing. 

All electrical connections must be kept 
tight and clean. 

Wiring Harness Individual Cable Circuit 

Identification 


Wiring harness cable circuit identification 
has been established by (UNumber Codingll) im­
printing numerals at regular intervals along the 
individual cables, except for short cables which 
are numbered only at the ends. The prime 
purpose of cable identification is to facilitate 
wiring harness installation since, in harness, 
generally only the extreme ends of the indivi­
dual cables are visible. 

The accompanying circuit numbered list 
(from No. 1 to 124) itemizes circuit numerals 
used on L-Line. Wherever a particular circuit 
is used on a vehicle, the identification numeral 
for that circuit will always be the same. For 
example, the generator field circuit cable will 
consistently be Circuit No.1; the generator 
armature circuit will always be Circuit No.2, 
etc. (see list). In the same manner, if a circuit 
is not used on a vehicle, the numeral for that 
circuit will not be used. For example, vehicles 
not having a 24-volt radio-feed cable will not 
have a circuit No. 48 in the harness. 

Circuit numbers on the list for which no 
circuit description is given are not presently 
used by International and these circuits have 
been reserved for possible future assignment. 

Circuit Nos, 28 to 31, inclusive, each per­
tain to fuel tank-to-receiver unit circuits. 
Because of the variety of possible combinations 
for these hook-ups, reference should be made 
to the illustrations for proper connection of 
cables, (Fig. 1) 

Circuit Diagrams 

Wiring circuit diagrams are illustrated in 
the owner's and driver's manuals and in the 
service manuals. With each of these illustra-

PRINTED IN UNITED STATES OF AMERICA 

tions, there is a key to the diagram which con­
tains pertinent information as to circuit number 
and cable gauge. 

Individual Cable Replacement 

It is recognized that replacement of one or 
more individual cables may be necessary and 
that complete harness replacement may be im­
practical. For this reason, the chart on each 
circuit diagram specifies the proper-gauge 
cable to be used and which can be made up 
locally from bulk stock. 

Circuit Numbers And Circuit Names 

cmCUIT CIRCUIT NAME NO. 

1. 	 Generator field circuit. 

2. 	 Generator armature circuit. 

3. 	 Generator ground circuit. 

4. 	 Generator regulator to ammeter or shunt. 

5. 	 Ammeter (or shunt) to starter switch. 

6. 	 Battery to starting motor switch mounted 
on starting motor. 

7. 	 Battery ground (including master switch 
if in this circuit). 

8. Shunt to ammeter positive. 

9', Shunt to ammeter negative. 

10. 	 Circuit breaker, common feed to any point 
fed from regulator (Bat). 

11. 	 Ignition switch feed (or magneto ground). 

12. 	 Ignition switch to ignition coil (or booster 
switch to booster coil). 

13. 	 Magneto ground. 

14, 	 Magnetic starting motor switch to push 
button switch to feed. 

15. 	 Main light switch feed. 

16. 	 Light switch (HT) to service headlight or 
dimmer switch. 

17. 	 Dimmer switch to upper beam and to beam 
indicator. 

18. 	 Dimmer switch to lower beaIl'l. 
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19. 	 Light switch (Bod) to blackout driving lamp. 
including resistor. 

20. 	 Light switch (BHT) to parking lamps or 
marker light. 

21. 	 Light switch (R) or (HT) on blackout switch 
to service tail light. 

22. 	 Light switch (H) or (S) on blackout switch 
to service stop light. 

23. 	 Light switch (BS) to blackout stop light. 

24. 	 Light switch (BHT) to blackout tail light. 

25·. 	 Horn switch (including feed) to horn (or 
horn relay). 

26. 	 Horn relay feed and horn relay to horn. 

27. 	 Instruments feed (instruments with polar­
ity). 

28. 

29. 	 Fuel gauge sender to receiver -­

30. 	 See illustrations Figure 1. 

31. 

32. 	 Oil level gauge sender to receiver. 

33. 	 Water (and oil) temperature gauge sender 
to receive r. 

34. 	 Low engine oil pressure warning light cir ­
cuit (including feed). 

35. 	 High water temperature warning light cir ­
cuit (including feed). 

36. 	 Oil pressure gauge sender to receiver. 

37. 	 Outlet socket or junction block. 

38. 	 Dome light circuit (including breaker and 
switch). 

39. 	 Map light circuit. 

40. 	 Instrument light circuit. 

41. 	 Starting motor to battery (-) (series paral­
lel switch hook-up). 

42. 	 Series parallel switch (B+) to. battery (+). 

43. 	 Series parallel switch (A-) to battery (-). 

44. 	 Series parallel switch to ground. 

45. 	 Series parallel switch (B-) to starting 
motor. 

46. 	 12 - Volt radio circuit (including radio 
master switch). 

47. 	 Slip ring feed. 

48. 	 24 Volt radio feed. 

49. 	 Receptacle. Auxiliary power outlet, posi­
tive lead. 

50. 	 Receptacle, Auxiliary power outlet, nega­
tive lead. 

51. 

52. 	 6-Volt tap on taillight dropping resistor to 
tail light. 

53. 	 Electric brake control circuit. 

54. 	 Fuel cut-off circuit. 

55. 	 Flame primer low tension circuit. 

56. 	 Flame primer high tension circuit. 

57. 	 Instrument panel ground. 

58. 	 Compass light circuit. 

59. 	 Cab (or hull) ventilating fan circuit. 

60. 

61. 	 Auxiliary generator field. 

62. 	 Auxiliary generator armature. 

63. 	 Auxiliary generator ground. 

64. 	 Auxiliary generator regulator to battery 
(including heater transfer switch). 

65. 	 Auxiliary generator starter relay circuit 
(including switch and feed). 

66. 	 Auxiliary generator starter to transfer 
switch (including starter or relay). 

67. 	 Emergency stop switch ground. 

68. 	 Battery interconnecting cables. 

69. 	 Resistor to ground terminal on trailer 
coupling. 

70. 	 Regulator ground. 

71. 	 Windshield wiper ci rcuit. 

72. 	 Low transmission oil pressure indicator, 
circuit, with feed. 

73. 	 Radio terminal box to ground. 

74. 	 Series parallel switch to solenoid relay. 
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75. 	 Stop switch circuit (SW to SS on blackout 
SW). 

76. 	 Fuel pump control feed. 

77. 	 Fuel pump switch to fuel pump (left side). 

78. 	 Fuel pump switch to fuel pump (right side). 

79. 	 Fuel gauge sender ground. 

80. 	 Ignition coil to distributor. 

81. 	 Battery to starting motor switch (or term. 
block) including master switch. 

82. 	 Starting motor switch (or term. block) to 
starting motor. 

83. 	 Blackout light switch (TT) to tail connec­
tion on trailer receptacle. 

34. 	 Blackout light switch (SS) to stop light con­
nection on trailer receptacle. 

85. 	 Low air pressure indicator buzzer (or 
light). 

86. 	 Ground on series parallel switch to am­
meter (including circuit breaker). 

87. 	 Spotlight circuit for trucks and wreckers. 

88. 	 Winch torque limiter control. 

89. 	 Automatic choke. 

90. 	 Trailer receptacle to ground. 

91. 	 Headlight to ground. 

92. 	 Parking light to ground. 

93. 	 Starting motor relay to ground. 

94. 	 Starting motor relay auxiliary grounding 
circuit. 

95. 	 Tail light to ground. 

96. 	 Speedometer sender feed. 

97. 	 Tachometer transmitter feed. 

98. 	 Tachometer transmitter positive (+) to 
tachometer positi~e (+). 

99. 	 Tachometer transmitter negative (-) to 
tachometer negative (-). 

100. Tachometer transmitter to ground. 

101. Defroster switch to defroster motor 
including feed. 

102. Heater switch to heater motor including 
feed. 

103. Cigar lighter. 

104. Fog light switch to fog light including feed. 

105. Tractor light (Back-up). 

106. Carburetor idle fuel shut-off valve. 

107. Marker or identification light circuit. 

108. Clearance light circuit. 

109. Mico brake lock circuit. 

110. Fuell gauge switch (C) to ground (dual 
safety tanks). 

Ill. Lockoff solenoid valve to switch (including 
feed). 

112.Auxiliary ammeter to ground-negative. 

113. 6-Volt radio circuit (including ratio master 
switch). 

114. Direction signal, left turn-front. 

115. Direction signal, left turn-rear. 

116. Direction signal, right turn-front. 

117. Direction signal, right turn-rear. 

118. Direction signal, feed circuit. 

119. Voltage divider ground. 

120. Voltage divider feed or instrument resis­
tor feed. 

121. Overdriv~ relay to ignition switch. 

122. Overdrive relay to overdrive governor 
(including kickdown and overdrive switch). 

123. Overdrive solenoid to ignition coil (includ­
ing kickdown switch). 

124. Overdrive solenoid to battery (including 
relay feed). 

f'~IN1'£D IN UNITED STATES OF' AMt"RlcA 
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30 30 30 30 
29 29 

Underskirt tank Underskirt tank and 
right side auxiliary tank 

[? J 
30 ~ 29 


Right side tank !29 


Underskirt tank and 
dual auxiliary tanks 

28 28 

Left side tank 
~ 

D~. 31~ 
Left side tank andRear end tank 

right side auxiliary tank 
30 0 

Rec. 

gauge 30 ,30switch 
28 28 

Underskirt tank and 

left side auxiliary tank 


Fig. I - Fuel tank to receiver circuits. Because of the variety of 
possible combinations for these hook-ups, reference should be made 
to the above chart for proper connection of cables. 

A-22921 
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Circuit Cabl.ColorNo. or Cable orIndex Gauge Description 

~r 
Letter 

Fuel gauge sender unit _ 
1 14 Generator field® 2 8 Generator arm 
4 8 Regulator to am· ~ 	 meter 
6 8 Ammeterf_d 

, 11 14 Ignition switch feed• , 	 12 14 Ignition switch to ig­~ @ 	 nition coil 
~ I 	 14 14 Startinq

16 10 Light switch f .... d " z 16 12 Dimmer switch f.ed 
C ® 17 12 Hiqh beam feed z 
:; Generator Starting 17 14 High beam h ..ad· rmotor li;tht lead..

17 16 Hig beam indiea· 
~ 
" 
~ 

/@ 	 tor t 
18 14 Low beam f..ed1E 4ga. 	 18 16 Low b .. am h ..ad· 

[T1 
z 

'1 
li~htl"ad..~ 

m 	

Engine '''."f® 
· 
~ 	

20 14 P .... ing feed/-@ }§ 20 16 Parking light lead.
I 1':~!:/16ga. 21 14 Taillight 

ii 

~ ® 	 22 14 Stop light o 
$ 

• --, Junction block 	 26 10 Horn and stop light 
feed 	 -J 

Oil 	 26 12 Horn !lind horn re- o 
lay fsedslight 	 :::027 14 Inlltrument feed 

27 16 Instrument feed 
29 16 Fuel gauge -J 
30 16 Fualgauge :::033 16 Temperature gauge
36 16 Oil pressure gauge C 
40 16 Instrument light.. o71 14 Wiper switch feed 
80 14 Ignition coil to di.,... 7': 

tributor 
91 14 Headlight ground (J) 
A 16 Natural with circuit 

letter "A" or black 
light B 0 Battery ground ~ 

C 3 Engine ground® 	 D 12 Cab ground < 
E 0 Battery cable (=)
F 16 Natural with circuit/@ 	 [T1letter uF" or red 
G 14 Instrument bUB bar 
H 14 Horn push button $
J 16 Fuel gauge groundJ/~@llJ@ P 16 Natural with circuit » 

Jetter "p" or ~nJJ~~~~v'III6'" 	 z 
c 

d..,Stop »I,,-~-;~ 	
x""] 

r~ ~ 
Enlarged

Fuel gauge sender unit view X-X 

CD 	 M 
l' 
M 

Ul 0 
roUlt-J~Regulator 

8-4737 'O~>-<!!:d
Pl ..... Ul ...... 
OllOt-JOFig. 2 - Circuit Diagram - L-IIO Series to L-IBO Series inclusive (Hot "Metro") 	 ro::lM>­
<.}'I>-~l' 
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't1CflCflM 
Il>(l)O-<t""

()QOCfl
(l)~!-:JM

o ..... ()
O'-;l '-J !-:J 

>:;:;:: 
() 

> 
t"" 

r 
t z 
[T1 

$:: 

~ 
o 
:::0 
-1 
:::0 
C 
(") 
~ 
CJ) 
[T1 
:::0 
< 
(") 

sender unit [T1 
Battery ground strap/ // 
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Fig. 5 - Diagram showing location of various electrical units - L-190 And Up. 
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BATTERY 
Storage Battery Equipment 

Present production trucks are equipped 
with Auto-Lite batteries. 
Code Dating 

Each Auto-Lite Battery bears a shipping 
code stamped on one button of one cell connec­
tor of the battery. This button is indicated as 
nA" in Fig. 1. 

;-----+- Button-A -i---...". 
o o 
000 
(IT) e 

Standard assembly Reversed assembly 

e 00:=--=00 0 $ 

End to .end assembly 

Positive button center cell 6-volt assembly. 

Positive button - cell adjacent to A-16015
positive terminal cell- ll-volt assembly. 

Fig. I 

i r-"
II I 

L • .J 

r-' 
I I ,__ ...t 

Month Year 
A-.23439 

Fi g. 2 

The code date will 'be found stamped on the 
positive connecter button on the cell adjacent 
to the positive terminal cell. See Fig. 2, 

In the first row are two symbols: the 
first is the month, the second is the year of 
shipment, for example - "8-9" which decodes 
August - 1949. 

In the third row, the second space is used 
to indicate whether the battery was built "dry" 
or 'wet." If there is no symbol in the space ­
the battery was built wet. If the space contains 
a letter "yn - the unit was built dry. If the 
letter "Y" is encircled thus - ®the battery was 
built dry and made wet before shipment. 

PRINTEO iN UNfTED STATES OF AMERICA 

The following chart is the key to the code 
datings found on Auto-Lite batteries used in 
International Motor Trucks of later manufac­
ture: 

Month 
Month 
Symbol Year Year 

Symbol 

January 1 
February 2 
March 3 1949 ! 9 
April 4 1950 0 
May 5 1951 1 
June 6 1952 2 
July 7 1953 3 
August 8 1954 4 
September 9 1955 5 
October 10 1956 6 
November 11 1957 7 
December 12 1958 8 

Atmospheric Temperature Affects Battery
Capacity 

The specific gravity of the electrolyte 
(distilled water and acid solution) must be 
maintained at 1.225 to 1.250 and the level of the 
solution should be at the star level in cell cov­
ers. A fully charged battery has a specific 
gravity of 1.280-1.290 at 80 degrees (F.). 

To eliminate the possibility of harmful 
sulfation of plates, a battery with a specific' 
gravity of 1,225 or less should be recharged to 
1.280-1.290 at 80 degrees (F.) battery temper­
ature. 

The following chart shows the effect of 
atmospheric temperature on the capacity of a 
battery: 

State of Percentage
Temperature (F.)Charge Capacity 

Full 80 degrees above 00 100 
Full 60 degrees above 00 88 

oFull 40 degree s above 0 75 
Full 20 degrees above 00 62 
Full Zero degrees 45 
Full 20 degrees below 0o 20 

Specific Gravity Affects Freezing Point of 
Electrolyte 

Specific gravity of the electrolyte deter­
mines the temperature at which a battery will 
be harmed or damaged by freezing. 
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The following chart gives the freezing 
point of battery electrolyte at given specific 
gravities: 

Electrolyte FreezingSpecific Point (F.)
Gravity 

1.280 90 degrees below 0o 

1.220 I 30 degrees below 00 

1.210 20 degrees below 0o 

1.100 	 20 degrees above 0o 

o1.000 32 degrees above 0 

Battery Record Card, Form CTS-7 

The Form CTS-7 Battery Record Card is 
the record or history of each battery received 
and shipped. The card has spaces provided for 
allnecessary information pertaining to the bat­
tery. One of these record cards must be main­
tained for each battery and it should reveal the 
complete history of the unit while in your pos­
session. 

Upon receipt of a shipment of trucks from 
one of the factories or from another Branch, 
the batteries must be removed immediately and 
battery record cards filled out for each battery. 
THERE MUST BE NO DEVIATION FROM 
THIS PRAC TICE. 

The date received, battery type, code 
marking, truck model, and chassis serial num­
ber must be entered on a separate record card 
for each battery. 

The specific gravity of each cell must be 
recorded on the card under TEST RECORD. 
The date and the inspectorrs initials should 
also be shown in the space provided. Any bat­
tery showing a specific gravity reading of less 
than 1.225 must be placed on the charging line 
and brought up to 1.280-1.290 at 80 degrees 
(F.) (battery temperature). 

Subsequent inspections of the battery shall 
be made every thirty days and the specific 
gravity readings recorded, and distilled water 
added if necessary. This procedUre shall fol­
low during the stay of the battery in your stock. 

Upon delivery of battery in a truck, the 
record card shall be completed by recording 

the specific gravity readings of each cell, date 
of delivery, truck model and chassis serial 
number, and the name of the purchaser. The 
card will then be filed in a manner similar to 
the Customer's Record Card. If the battery is 
delivered in a truck being transferred in 
another District, the battery record card shall 
accompany the battery and shall be continued 
by the receiving branch. 

Battery Maintenance 

The Ft. Wayne and Springfield factories 
are exercising every care in the handling and 
rotation of batteries to assure the delivery of 
a fresh and fully charged battery with each and 
every truck delivered to the territory. 

The territory must also follow this prac­
tice of rotation, using the oldest batteries first 
as determined by the code datings stamped on 
the center cell connector button. 

To facilitate truck movement in and around 
the District or Warehouse, a service battery 
should be prepared having long cables and clip 
ends. 

Battery Recharging 

Suitable and adequate equipment for battery 
charging is available through the Motor Truck 
Service Section, Chicago Office. 

_ The general procedure in battery charging 

is as outlined: 


1. 	 With vent plugs in place, wash the top of 
the battery if necessary, using a solution 
of water and common baking soda. Rinse 
with clear water. 

2. 	 Remove vent plugs from each cell. 

3. 	 Fill the battery cells with pure distilled 
water to star level in cell covers. 

4. Connect battery to the charger unit in 
series, connecting the terminal 
outlet from the supply positive 

of the first battery. Connect 
.-=--"'-_-.. terminal of the first battery 

terminal of the second 
so on through the number of 

batteries being charged. (Do not attempt 
to exceed the capacity of the battery 
charging equipment in the number of 
batteries to be charged at one and the 
same time.) The last battery m.ust have 
its negative terminal connected to the 
negative outlet of the charging unit. 

5. 	 Adjust the charging rate in amperes to the 
lowest normal charge rate of~.tl(!~E:1allest 
size battery according to the following 
chart. 
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Batteries should remain on charge for a 
period of time sufficient to obtain normal volt ­
age and specific gravity readings of each cell. 
The required length of time will vary from 12 
to 48 hours, depending upon the state of dis­
charge of the battery at the time it was placed 
on the charging line. 

Normal
Type of 	 No. ofVolts ChargeBattery Plates Rate 

2H-I05, 2H-I05R 6 15 7 Amperes 
2H-120, 2H-120R 6 17 8 Amperes 

2H-135R 6 19 I 9 Amperes 
3H-136R 6 17 8 Amperes 
4H-152R I 6 19 9 Amperes 
8T-200 12 25 12 Amperes 

Temperature readings should be taken 
frequently to prevent the electrolyte tempera­
ture exceeding 110 degrees (F.) at any time. 
Should the temperature rise higher than 110 
degrees (F.), the charging should be discontin­
ued and the electrolyte allowed to cool. The 
charging of the battery may then, and only then, 
be continued. 

6. 	 Cell voltage is determined by a normal 
electrolyte temperature of 80 degrees (F.). 
Voltage readings are to be taken while the 
battery is on charge at the normal rate as 
specified in the foregoing chart. 

The cell voltage of a fully charged battery 
on charge at the normal rate should read as 
follows: 

Temp. 80 degrees (F.) - Voltage between 2.5 
and 2.6 volts 

Temp. 100 degrees (F.) - Voltage between 2.4 
and 2.6 volts 

Temp. 11 0 degrees (F.) - Voltage between 2.35 
and 2.55 volts 

A battery is fully charged when the cell 
voltage values are as shown in above table and 
there is no further rise in voltage over a period 
of two hours. 

7. 	 Add water as necessary, disconnect 
batteries from the charging line, replace 
vent plugs, wash the tops of the batteries, 
and place in attachment room. 

Excessive Evaporation of Electrolyte Indicates 
Overcharging 

When excessive evaporation of the elec­
trolyte is experienced, you may be sure that it 
is an indication that the battery is being over­
charged. 

Necessity for too frequent battery re­
charging may indicate that the battery is.being 
undercharged. 

Battery Not to Blame for Failure When 

Conditions Adverse 


It has been shown that temperature plays 
an important part in affecting the capacity of a 
battery, and that the colder the temperature ­
the lower the battery capacity. Bearing this in 
mind, it will be seen that a fully charged battery 
is only partially capable at subzero tempera­
tures. This fact, coupled with the condition in 
which many engines are found, brings about 
complaints regarding the size, quality, and 
construction of the standard equipment battery. 

There are times when it is necessary to 
increase the size of the battery or starting 
motor, but such action should not be considered 
a "cure-all" for hard starting complaints during 
winter months. Even when special equipment 
of this nature is installed, it is still essential 
to: 

1. 	 Use a lubricating oil with the correct body 
for Winter Service. 

2. 	 Maintain distributer points in good condi­
tion and properly spaced. 

3. 	 Have clean and properly spaced spark plug 
electrodes. 

4. 	 Have good compression in the engine. 

5. 	 Maintain all joints and connections between 
the carburetor, manifolds, and engine in a 
gas-tight condition. 

6. 	 Ascertain that the carburetor choke valve 
is operating properly. 

7. 	 Determine that the engine is well grounded 
and that the ground straps are 
fastened to contacts. 

Battery Warranties and Manufacturers! 
Policy 

Storage batteries used in International 
Motor Trucks are limited to a free repair or 
replacement warranty of 90 days against defec­
tive material and workmanship, beginning on 
the date the battery is placed in service. 

In accordance with this arrangement, 
service adjustments after 90 days are based on 
miles of service or - which­
ever occurs first. 
tioned for there are a customer 
will attain the limit of miles of service prior 
to the time limit set forth. In such cases, the 
adjustment will be made on the :miles of service 
and not on the time limit. 

Auto-Lite Batteries, whether installed as 
factory equipment by the Inte rnational Har­
vester Company or sold as replacements to 

P~'NTED IN UNITED STAT£S OF AMERICA 
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International Harvester Truck owners, are 
subject to adjustment as outlined below. 

Factory equipment or replacement bat­
teries are adjusted according to the following 
table: 

Service Adjustment Chart 

Battery I Mileage I· Time
Equipment 

i Adjustment. AdjustmentType 

2H-l05,2H-105R 15,000 7-1/2 Months 
2H-120,2H-lZOR 18,000 9 Months 

2H-135R 21,000 10-112 Months 
3H-136R - 18,000 9 Months 
4H-!52R 18 000 9 Months 
8T-ZOO 24,000 8 Months 

Complaints on Battery Performance 

Any complaints pertaining to battery per­
formance should be referred to the nearest 
Auto-Lite Service Station. 

Complaints on Service Facilities 

Complaints on service facilities of Auto­
Lite distributors must be referred to the Sales 
Department, Motor Truck Service Division, 
Chicago Office. Accompany complaint with all 
details concerning the battery and the truck 
from which it was removed. The matter will 
be handled with the manufacturer from the 
Chicago Office and not by the District direct. 

Batteries Older Than Four Months at Time of 

Delivery 


Motor Truck Service Bulletin No. 82, 1931, 
pertained to batteries which were on hand and 
which were older than four months according 
to code dating. :That bulletin advised that these 
batteries shoula' be delivered in proper rotation 
but that they should be properly identified by 
stamping the letters "IHCII on the center ce1l 
connector button. Battery Record Cards, Form 
C TS-7, were to be notated with this information. 
Customer Record Cards were to bear a nota­
tion to the effect that the battery was past the 
four months' code dating. 

PROPER AND CONSISTENT ROTATION 
OF BATTERIES IN STOCK MUST BE FOL­
LOWED, AND THE OLDEST BATTERIES 
ACCORDING TO CODE DA TINGS DELIVERED 
FIRST. 

Strict Adherence to Instructions Necessary 

All persons who have occasion to handle 
batteries or battery transactions should thor­
oughlyfamiliarize themselves with the instruc­
tions pertaining to maintenance of batteries, 

withbattery warranties, and the manufacturer's 
policy. There should be no departure from the 
instructions as outlined. 

It must be remembered that while the 
manufacturer is under certain obligations in 
accordance with the warranty policy of the 
batteries, we too, are not absolved of obligation 
to the manufacturer to do our part of the 
arrangement and policy. 

It is felt that of all the instructions outlined 
herein that the fo1lowing are the most impor­
tant and no excuse can be accepted for depar­
ture from them: 

1. 	 REMOVAL OF ALL BATTERIES FROM 
THE TRUCKS AT THE TIME THEY ~~.RE 
RECEIVED AT THE BRANCH, AND 
KEEPING THEM IN THE ATTACHMENT 
ROOM OR BATTERY ROOM UNTIL' THE 
TIME OF DELIVERY. 

2. 	 INSPECTION OF BATTERIES EVERY 
THIRTY DAYS, AND MAINTAINING 
THEM AT THE PROPER WATER LEVEL 
AND AT THE PROPER SPECIFIC GRAV­
ITY READINGS. 

3. 	 KEEPING OF FULL AND COMPLETE 
RECORDS OF THE BATTERY ON THE 
BATTERY RECORD CARD, FORM CTS-7. 

4. 	 PROPER AND CONSISTENT ROTATION 
OF BATTERIES IN STOCK, DELIVERING 
THE OLDEST BATTERIES FIRST. 

5. 	 INSTRUCTIONS TO THE CUSTOMERS 
IN THE PROPER CARE OF THE BAT­
TERY AND A CAREFUL STUDY OF 
THE REQUIREMENTS ON THE BATTERY 
AND CORREC TIONS FOR SAME IN THE 
CUSTOMER'S TRUCK. 

General Instructions 

Do not add anything other than distilled 
water or drinking water which is colorless, 
tasteless, and odorless to a storage battery. 
The use of patent electrolytes or battery IIdopes ll 

are injurious and void the guarantee. 

Use a strong solution of soda and hot water 
for removing terminal corrosion and cleaning 
the battery. To prevent corrosion apply vase­
line or cup grease to the terminals. 

Moist Uncharged Storage Batteries 

To prepare a battery for service which has 
been shipped dry, all cells should be filled to 
3/8" above the tops of the spacers with the 
electrolyte specific gravity of 1.345. 

CAUTION! 
NEVER POUR WATER INTO SULPHURIC 

ACID. 
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Important Instructions 

To prepare 1.345. specific gravity electro­
lyte from full-strength sulphuric acid stir con­
stantly while adding one volume of 1.835 acid 
to two volumes of water. THIS MUST BE 
DONE VERY SLOWLY AS A GREAT DEAL 
OF HEAT IS GENERATED. 

Use only glass or earthenware containers 
for storing and for mixing the acid. 

In some localities acid can be purchased 
already mixed to 1.345 specific gravity. 

Table 1 

Warm or Tropical
Cold Climate Climate 

Final FinalFilling Filling
Adjust- Adjust-Acid Acidment ment 

Sp. Bau- Sp. Bau- Sp. Bau-, Sp. Bau-,
Gr. me Gr. me Gr. me Gr. me 

1.345 3.7 1.290 31.5 1.245 28.5 1.225 26.4 

A tropical climate is that in which the 
temperature never falls below the freezing 
point of water (320 F.) (00 C.). 

Place the battery on charge at the ampere 
rate given below: 

Battery Equipment 
AmpereType 

2H-I05R 7 
2H-120R 8 
2H-135R 9 
3H-136R 8 
4H-152R 9 
8T ·200 12 

For converting dry batteries to wet, use a 
constant rate charger. Do not use a constant 
potential charger. 

The total initial charge must be for 52 
hours. 

However, should the temperature of the 
electrolyte while on charge reach ll5° F.

0(46 C.). discontinue the charge and allow the 
battery to cool. Then resume charging. 

The electrolyte at the end of 52 hours' 
charge with battery temperature at 800 F. 
(26.7 0 C.) should be at the value given in 
Table 1. Make corrections for temperature, 
when necessary, according to previous direc-

PAINTED IN UNITED $TATES OF AM£'IIJICA 
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tions. Adjust electrolyte specific gravity by 
adding distilled water to weaken and 1.400 spe­
cific gravity acid to strengthen. 

When adjusting electrolyte, charge the 
battery for one hour before' taking a final 
reading. At the end of 52 hours the cell voltage 
of the battery while on charge at the proper 
rate should be between 2.5 and 2,7 volts at 
80 0 F. 

Replace vent plugs, wash externally to 
remove traces of acid. and dry. Battery is 
now ready for service. 

INSTALLA TION OF CABLES 

When making replacement of original bat­
tery cables, starting motor cables or other 
wires utilizing protective loom or grommets. 
it is essential that the service cable be equipped 
with the same type loom or grommet protection 
as was removed on the replaced cable or wire. 
Cables that are replaced without proper loom 
protection create a fire hazard. The wiring 
circuits on new vehicles are closely checked 
and approved by Underwriter Companies, there­
fore. the original circuits should be maintained 
both as to location and protective devices. 

The loom or grommet is placed on cables 
for the purpose of safeguarding against chafing 
or cutting through the insulation at points where 
the cables contact the chassis. 

When replacing cables on custome rs trucks 
or when making sales of cables, make certain 
that protective loom or proper grommets are 
provided where required. 

The storage battery can deliver only what 
the battery cables are able to carry to the elec­
trical system. The battery cannot operate effi­
ciently if it has to overcome the resistance of a 
worn-out, corroded or undersize cable. Faulty 
battery performance may indicate cable trouble. 

Care should be taken when installing a ca­
ble terminal. It should never be hammered into 
place. To do so may drive some of the active 
material from the battery plates into the bottom 
of the battery container or crack the cell cover. 
Also some metal may be sheared from the post, 
making it too small for good contact when the 
next replacement is necessary. The best prac-. 
tice is to pry the jaws of the terminal apart be­
fore slipping it over the post. 
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IGNITION COILS 


A-22612 

Fig. I - Schematic wIring diagramofthe primary 
circuit of an ignition system. 

DELCO-REMY MODEL 1115327 

IGNITION COIL 


The Delco-Remy (Model 1115327) Ignition 
Coil is oil-filled and hermetically sealed to 
prevent the entrance of moisture The high 
tension terminal is protected by a bakelite in­
sulator which has high resistance to leakage 
across its surface andis not damaged by leakage 
which might occur. The coil should be mounted 
vertically with the high tension terminalddown 
or horizontally with primary terminals in same 
horizontal plane. Make sure the coil is mounted 
so the case is grounded and that the leads are 
tightly connected to the coil terminals. 

If the coil is defective it must be replaced. 
since the coil can not be repaired. But before 
a coil is discarded, it should be carefully 
checked on a good te ster to determine that it 
is actually defective. 

Construction and Operation 

The ignition coil is a pulse transformer 
that transforms or ":up the low battery or 
generator voltage to the high voltage necessary 
to jump the gaps at the spark plugs in the en­
gine cylinders. This voltage may reach as 
much as 20,000 volts. 

The ignition coil contains three essential 
parts; a primary winding consisting of a few 
hundred turns of relatively heavy wire, a sec­
ondary winding consisting of many thousand 

Sealing nipple 
High tension 

terminal 

Sealing-==:....:....~tc!.
gaskets 

Coil ..,,"4'-....::, 

A-22552 

Fig. 2 - Cutaway view of oil filled coil. 

turns of very fine wire, and laminated soft iron 
which serves to concentrate the magnetic field. 
The primary winding is assembled around the 
outside of the secondary winding, and the lam­
inated iron is distributed so that one portion 
serves as a core for the windings and the re­
mainder as'a shell around the entire subassem­
bly. This subassembly is then placed in the 
coil case and the remaining space nearly filled 
with insulating compound or oil, and the coil 
cap assembled into place. 

Fig. 3 illustrates a heavy-duty ignition 
coil used on motor-coach, truck and marine 
applications. This coil also is hermetically 
sealed against the entrance of ai r 0 r moisture 
and is oil filled for greater insulation protec­
tion. The fins cast in the one-piece case plus 
the oil filling permits improved heat radiation 
which is a factor in efficient ignition coil per­
formance. 
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High tension terminal 

Coil 
winding 

Coil Service 

Ignition coils do not normally require any 
service except to keep all terminals and con­
nections clean and tight. In addition, the coil 
should be kept reasonable clean, but it must not 
be subjected to stearn cleaning or similar 
cleaning methods which may cause moisture to 
enter the coil unless it is of the hermetically 
sealed type. Rubber nipples on the high voltage 
terminals are valuable in preventing Ittracingtl 
or leakage of current across exposed surfaces. 

If poor ignition performance is obtained 
and the coil is suspected of being the cause, the 
coil may be tested on the truck or it may be 
removed for the test. 

Fig. 3 - Cutaway view of heavy duty oil-filled 
colI. Coil case utilizes fins to aid in cool jng
for better ign it ion col I performance. 
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DISTRIBUTORS 


Fig. I - Ignition system circuit. Showing re­
lationship of various units. 

IGNITION DISTRIBUTORS 

The ignition systeITl (Fig. l) consists of the 
ignition coil, condenser, ignition distributor, 
ignition switch, low and high tension wiring, 
spark plugs, and a source of electrical energy 
(battery or generator). 

The ignition systeITl has the function of 
producing high voltage surges and directing 
theITl to the spark plugs in the engine cylinders. 
The sparks ITlust be tiITled to appear at the plugs 
at the correct instant near the end of the COITl­
pression stroke with relation to piston position. 
The spark ignites the fuel-air ITlixture under 
cOITlpression so that the power stroke follows 
in the engine. 

Function of Distributor 

The distributor has three jobs. First, it 
opens and closes the low tension circuit between 
the source of electrical energy and the ignition 
coil so that the priITlary winding is supplied 
with interITlittent surges of current. Each surge 
of current builds up a ITlagnetic field in the coil. 
The distributor then opens its circuit so that 
the ITlagnetic field will collapse and cause the 
coil to produce a high voltage surge. The 
second job that the distributor has is to tiITle 
these surges with regard to the engine require­
ITlents. This is accoITlplished by the centrifugal 
and vaCUUITl advance ITlechanisITl. Third, the 

Rotor 
Cap Terminal 

Breaker cam 
A-226J8 

Fig. 2 - Sectional view of distributor. 
distributor directs the high voltage surge 
through the distributor rotor, cap and high ten­
sion wiring to the spark plug which is ready to 
fire. 

There are thus two separate circuits 
through the ignition distributor. One of these 
is the priITlary circuit which includes the dis­
tributor contact points and condenser. The 
other is the secondary or high tension circuit 
which includes the distributor cap and rotor. 

DELCO-REMY DISTRIBUTOR 

The Delco-ReITlY Distributors used on BD 
and RD engines are full autoITlatic units with 
centrifugal advance ITlechanisITl. The SD engine 
uses a distributor having the vacuuITl-autoITlatic 
ITlechanisITl. 

Fig. 3 - Full automatic distributor. Cover re­
moved. 
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Distributor Maintenance 

LUBRICATION - Do not remove pipe plug 
in distributor oil reservoir. This reservoir 
back of the shaft bushing is filled with light 
engine oil and sealed before the unit is shipped. 
The supply of oil is sufficient to last for 25,000 
miles of operation under normal conditions. 
Thus the plug need not be removed oftener than 
every 25,000 miles (or at time of overhaul) for 
lubrication except when unusual heat or other 
operating conditions are experienced. Grade 
SAE #20 oil should be added when needed. Seal 
the plug with sealing compound that will hold 
against oil. 

A trace of high melting point ball-bearing 
grease should be placed on the breaker cam 
every 1000 miles. Every 5000 miles put one 
drop of light engine oil on the breaker lever 
pivot and a few drops on the felt wick under the 
rotor. 

Inspection 

The cap should be removed at regular in­
tervals and the contact points, rotor, and cap 
examined. Check the high tension wiring for 
frayed or damaged insulation and poor connec­
tionsat the cap or plugs. Replace if necessary. 
Replace the cap or rotor if they are cracked or 
show carbonized paths indicating the secondary 
current is leaking to ground over the surface 
of the material. 

CONTACT POINTS - That are burned or 
pitted should be replaced or dressed with a 
clean, fine -cut contact file. The file should not 
be used on other metals and should not be al­
lowed to become greasy or dirty. NEVER USE 
EMERY CLOTH TO CLEAN CONTACT 
POINTS. Contact surfaces, after considerable 
use, may not appear bright and smooth, but 
this is not necessarily an indication that they 
are not functioning satisfactorily. 

OXIDIZED CONTACT POINTS - May be 
caused by high resistance or loose connections 
in the condenser circuit, oil or foreign mate­
rials on the contact surfaces, or most com­
monly, high voltages. Checkfor these conditions 
where burned contacts are experienced. 

THE CONTACT POINT OPENING - Must 
be set to specification. Points set too closely 
may tend to burn and pit rapidly. Points with 
excessive separation tend to cause a weak spark 
at high speed. The point opening of new points 
may be checked with a feeler gauge. Use of a 
feeler gauge on used points is not recommended, 
since the roughness of used points make it im­
possible to set the point opening accurately by 
this method. A dial indicator or a contact angle 

meter is recommended to check the point open­
ing of used points. When necessary to check 
and adjust point opening with a feeler gauge 
proceed as follows: 

Rotate breaker cam until breaker lever 
rubbing block is on the high point of the cam 
lobe thus giving the maximum point opening. 
Loosen the clamp screw holding the contact 
support and adjust point opening by turning the 
eccentric screw in the contact support. Tighten 
clamp screw, check with gauge after 
tightening clamp sc rew. THE ONTAC T 
POINTS SHOULD BE CLEANED BEFORE 
ADJUSTING IF THEY HAVE BEEN IN SERV­
ICE. The cam or contact angle is the angle in 
degrees of cam rotation through which the 
points remain closed. This angle increases 
with decreased point opening. As the rubbing 
block of a new breaker arm wears in, rounding 
the corners of the rubbing surface, the contact 
angle increases. 

CONTACT POINT PRESSURE - Must fall 
within the limits given. Weak tension will 
cause point chatter and ignition miss at high 
speed, while excessive tension will cause undue 
wear of the contact points, cam and rubbing 
block. 

USE OF DISTRIBUTOR TEST FIXTURE ­
The distributor test fixture accurately checks 
cam angle, spark advance and synchronization 
on distributors removed from the car. It will 
also show excessive distributor shaft eccen­
tricity as indicated by variation in synchron­
ization. 

After a distributor has been repaired, the 
calibration of the centrifugal automatic mecha­
nism -should be checked. Proper engine per­
formance cannot be obtained unless the 
centrifugal curve is within the limits specified 
for the particular engine. 

THE CONDENSER - Four factors affect 
condenser performance and each factor must 
be considered in making any condenser tests. 
BREAKDOWN is a failure of the insulating 
material, a direct short between the metallic 
elements of the condenser. This prevents any 
condenser action. LOW INSULATION RESIST­
ANCE or leakage prevents the condenser from 
holding a charge. A condenser with low insu­
lation resistance is said to be Ifweak. II All 
condensers are subject to leakage, which up to 
a certain limit is not objectionable. When it is 
considered that the ignition condenserpe:J;'forms 
its function in approximately 1/12,000 of a 
second, it can be seen that leakage can be large 
without detrimental effects. It must be consid­
ered, however, in any condenser test. HIGH 
SERIES resistance is excessive resistance in 
the condenser circuit due to broken strands in 
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the condenser lead or to defective connections. 
This will cause burned points and ignition 
failure upon initial start and at high speeds. 
CAPACITY is built into the condenser and is 
determined by the area of the metallic elements 
and the insulating and impregnating materials. 
For a complete check of the condense r, it is 
desirable to use a tester which will check for 
the above four conditions. 

Vacuum Automatic 

Vacuum controlled spark is combined with 
centrifugal-automatic type distributors to ob­
tain greater economy and improved engine 
performance. The centrifugal-automatic spark 
mechanism is calibrated to give proper spark 
advance for the full load, wide-open throttle 
requirements of the particular engine. 

Clamp arm 

Indicator 

Vacuum unit 
support 

A·22617 

Fig. ~ - Details of the vacuum advance mechan­
ism. 

Page 3 

The use of the vacuum unit is accomplished 
by mounting it to the distributor clamp arm 
assembly, The diaphragm in the unit is linked 
to the distributor so that advance and retard is 
obtained by moving the distributor in its 
mounting. The movement of the diaphragm is 
actuated by vacuum from 'the engine manifold 
and a calibrated return spring. 

When the engine is idling the vacuum unit 
has no action on the distributor. When the 
throttle is opened slowly the vacuum is high and 
spark will be given additional advance to that 
of the centrifugal advance. On full load wide­
open throttle when the vacuum is low or at high 
speed, the vacuum unit will not advance the 
spark. Under these low vacuum conditions 
spark advance depends upon the centrifugal 
mechanism in the distributor. 

Full Automatic 

There is no manually operated spark ad­
vance with this type of spark control, thus 
making the variation of the spark dependent 
entirely upon the centrifugal automatic mecha­
nism. 
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GENERATORS 


A~22543 

Fig. I - Sectional view of generator. 

DELCO-REMY GENERATORS 

MODELS 1102674 AND 1102714 


The Delco-Remy Models 1102674 and 
1102714 Generators Fig. 1 are 6 volt, 4-9/16 
inch diameter frame size, ventilated, two-brush 
shunt units, with a ball bearing supporting the 
armature at the drive end and a bronze bushing 
in the commutator end. They are force-draft 
ventilated by means of a fan, mounted back of 
the drive pulley, which rotates with the arma­
ture shaft. The generator output is regulated 
by the correct settings of the current and 
voltage regulator. 

Generator Maintenance 

Generator maintenance may be divided 
into two sections, normal maintenance required 
to assure continued operation of generator, and 
the checking(1~(1 repair of inoperative units. 

Normal Generator Maintenance 

LUBRICATION - The two hinge cap oilers 
should be supplied with 10 to 20 drops of light 
engine oil every 1000 miles of operation. Do 
not evil excessively. NEVER OIL COMMUTA­
TOR. 

INSPEC TION - The cover band should be 
removed and the commutator and brushes in­
spected at regular intervals. If the commutator 
is dirty, it may be cleaned with #00 sandpaper. 
Blowout all dust after cleaning. NEVER USE 
EMERY CLOTH TO CLEAN COMMUTATOR. 
If the commutator is rough, out of round, or 
has high mica, it should be turned down on a 
lathe and the mica undercut. 

Worn brushes should be replaced. They 
can be seated with a brush seating stone. When 
held against the revolving commutator, the 
abrasive material carries under the brushes, 
seating them in a few seconds. Blowout abra­
sive particles after seating brushes. 

Check brush spring tension, which should 
be approximately 24-28 ounces. 

Generator Disassembly 

At regular intervals, the actual mileage 
or time depending on the type of operation, the 
generator should be disassembled for a thor­
ough cleaning and inspection of all parts. Never 
clean the armature or fields in any degreasing 
tank, or with grease dissolving materials, since 
these may damage the insulation. The bali 
bearing should be cleaned and repacked with a 
good grade of ball bearing grease. The com­
mutator should be trued in a lathe and the mica 
undercut if necessary. All wiring and connec­
tions should be checked. Rosin flux should be 
used in making all soldered connections. ACID 
FLUX MUST NEVER BE USED ON ELECTRI­
CAL CONNECTIONS. 

Checking Inoperative Generator 

Several conditions may require removal 
of the generator from the engine and further 
checking of the generator, as follows: 

1. NO OUTPUT 

Remove cover band and check for sticking 
or worn brushes and burned commutator bars. 
Burned bars, with other bars fairly clean, indi­
cate open circuited coils. If brushes are making 
good contact with commutator, and commutator 
looks okay, use test leads and light and check 
as follows: 

a. Raise grounded brush, check with test 
1?oints from ItAft terminal to frame. 
Light should not light. If it does, the 
generator is grounded; raise other 
brush from commutator and check 
field, commutator and brush holder to 
locate ground. 

b. If generator is not grounded 
field for open circuit. 

check 

c. If the field is not open, 
shorted field. Field draw 

check for 
at 6 volts 

should be 1.75 to 1.90 amperes. Ex­
cessive current draw indicates shorted 
field. 

d. If trouble has not yet been located, 
remove armature and check on growler 
for short circuit. 
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Z. 	 UNSTEADY OR LOW OUTPUT 

Check as follows: 

a. 	 Check drive belt tension. 

b. 	 Check brush spring tension and 
brushes for sticking. 

c. 	 Inspect commutator for roughness, 
grease and dirt, dirt in slots, high 
mica, out of round, burned bars. With 
any of these conditions, the commuta­
tor must be turned down in a lathe and 
the mica undercut. 

In addition, with burned bars which 
indicate open circuit, the open circuit 
condition must be eliminated or the 
armature replaced. 

3. 	 EXCESSIVE OUTPUT 

Excessive output usually results from a 
grounded generator field - grounded either in­
ternally, or in the regulator Opening the field 
circuit (disconnecting lead from !lF!I terminal 
of regulator or generator) with the generator 
operating at a medium speed will determine 
which unit is at fault. If the output drops off, 
the regulator is causing the condition. If the 
output remains high, the field is grounded in the 
generator, either at the pole shoes, leads, or 
at the "F" terminal. 

4. 	 NOISY GENERATOR 

Noisy generator may be caused by loose 
mounting or drive pulley, or worn, dry or dirty 
bearings, or improperly seated brushes. 
Brushes may be seated by using brush seating 
stone, referred to under Normal Generator 
Maintenance. 

Installation Caution 

After the generator is reinstalled on the 
engine, or at any time after leads have been 
disconnected and then reconnected to the gen­
erator, a jumper lead should be connected 
MOMENTARILY between the BATTERY and 
ARMAT URE te rminals of the regulator, before 
starting engine. This allows a momentary 
surge of current from the battery to the gener­
ator which correctly polarizes the generator 
with respect to the battery it is to charge. 
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HEADLIGHTS 

Sealed-Beam Headlights 

The optical parts are so constructed that 
the light source, reflector, lens, and gasket are 
all assembled in one complete, securely sealed 
unit. 

Among the advantages of Sealed-B earn head 
lights are: (a) relief from glare in llTRAFFIC 
(LOWER) BEAM!! because of better light dis­
tribution; (b) maintained lighting efficiency 
since the optical parts of the unit are perma­
nently sealed against dirt, moisture. and 
corrosion; (c) longer-lived filaments: (d) re­
placement of complete optical unit in field 
assures original lighting efficiency, thereby 
avoiding poor lighting results through use of 
improper lens. reflectors, or bulbs. 

Sealed-Beam headlights provide two sepa­
rate and distinct beams and produce consider­
able more light than former-type headlights. 
There is a I!COUNTRY (UPPER) BEAMIf and a 
tfTRAFFIC (LOWER) BEAM. 

The "COUNTRY (UPPER) BEAM" is de­
signed to give even road illumination for a con­
siderable distance and is intended for use on 
the when other vehicles are not 

The "TRAFFIC (LOWER) BEAMfI is in­
tended for use in traffic. It is low enough on 
the left side to avoid glare in the eyes of oncom­
ing drivers, and at the same time the distribu­
tion of light on the right side will illuminate the 
road as far ahead as practical without causing 
glare on curves. 

Changing from "COUNTRY (UPPER) 
BEAM" to "TRAFFIC (LOWER) BEAM" is 
accomplished through use of the foot dimmer 
switch. CAUTION: Always use the "TRAFFIC 
(LOWER) BEAMII ',Vhen meeting other vehicles. 

Replacements (Sealed-Beam Units) 

Should a filament burn out or a lens break, 
the entire Sealed-Beam unit must be replaced. 
Maximum lighting efficiency is thus assured. 
The added cost of the replacement unit will be 
balanced or offset by the longer-lived filament 
us ed in the cons truction of the sealed unit. 

Replacement of a bulb or lens is accom­
plished only through the of the 
entire unit. To do this: 

1. 	 Loosen door retaining screw on headlight 
body. Remove door. (See Fig. 1.) 

Fig. I - Removing headlight door. 

Fig. 2 - Remove retainer ring screws. 
2. 	 Remove unit retaining ring by removing 

three screws. (See Fig. 2.) 
3. 	 Remove unit from headlight body and dis­

connect three-way connector at the rear. 
(See Fig. 3.) 
Reassembly is accomplished by reversing 

the foregoing procedure. 
PRINTED IN UNITED STATES OF AMERICA 
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Fig. 3 - Removing sealed-beam unit. 

Fig. ~ - Adjusting laterial or side beam. 

Adjustment 

Headlight adjustnlent should always be 
effected on a level floor, otherwise ainling of 
projected beanls will be inaccurate. Truck 
should be enlpty. 

Laterial or side adjustnlent is aCCOnl­
plished at screw in Fig. 4. 

Fig. 5 - Adjusting vertical beam. 

Vertical or up-and-down adjustnlent is 
acconlplished at screw in Fig. 5. 

When suitable headlight testing equipnlent 
is not available, the following chart will be 
helpful. 

Center of truck 
Right light Left light I 

Head light 
___ ~en~,~eig~,{//ti@;~A.w/~lWh$S%W;t,?'~ 

Projected ..,C...lll--/ 

pattern, upper beam 

Fig. 6 

Ainling of headlights of Sealed-Beanl type 
is effected by projecting the "COUNTRY 
(UPPER) BEAM" of each individual headlight 
upon a screen or chart at a distance of twenty­
five feet fronl the headlight. The truck should 
be squarely lined up with the screen. Vertical 
lines on the chart nlark the distance between 
the center lines of the headlights and are equal­
ly spaced fronl the center line of the chart. 
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A horizontal line On the chart shall be placed 
at a level 3 inches below the height of the head­
light centers above the floor. Each headlight 
must be adjusted so that the hot spot of the 
beam will be centered over the point of inter­
section of the vertical and horizontal lines. 
(In some states this aiming conflicts with ex­
isting laws and regulations; wherever such is 
the case the legal requirements control and 
these instructions should be modified accord­
ingly.) 

Fig. 6 illustrates the beam pattern to be 
attained. 

PARKING LIGHTS 

Fig. 7 

The parking lights. located just below the 
headlights, are equipped with ordinary filament 
bulbs. Should it become necessary to replace 
either a parking light lens or bulb, remove the 
rim retaining screws, as shown, replace the 
necessary parts and reassemble. 

CIRCUIT BREAKERS 

Independent current circuit breakers are 
used to protect theheadlighthigh-and-Iowbeam 
circuits, parking lights, tail lights, stop lights, 
and horn circuits from possible damage should 
a short circuit occur. 

Each circuit breaker is a sealed non-ad­
justable unit and consists of a bi-metal plate, 
contact points, and is connected in series with 
its respective circuit. 

Six (6) circuit breakers and two (2) ter­
minal blocks are included in the assembly as 
illustrated in Fig. 8, and are located on the ve­
hicle at the engine side of the cab dash paneL 
The circuit breakers and terminal blocks are 
similar in outward appearance but different in 
inward construction and function. Circuit 

Cut insulator 
to remove one 

...;:q;;;;:f or more circuit 
Independent breakers 

circuit breakers 
(black body"'''''''''''''''' 
insulating 
material) 

Body insulating 

Independent material 


terminal blocks 

(green body 
 Circuit breaker 
insulating and 
material) terminal block assembly 

A-22719 

Fig. 8 - Circuit breakers. 

breakers can be identified by their "green" 
color body insulating material, whereas ter­
minal blocks have "black" color body insulating 
material. 

The headlight upper beam circuit and lower 
beam circuit have independent circuit breakers 
to eliminate failure of both circuits at the same 
time should a short occur. For example: Should 
a short occur in the headlight upper beam cir­
cuit, the lower beam circuit would not be af­
fected and could be utilized immediately by de­
pressing the dimmer switch. 

Individual replacement of a circuit breaker 
can be accomplished by disconnecting cables 
and cutting the insulator between the circuit 
breakers as shown in Fig. 8. Remove circuit 
breaker from frame by pulling on terminal 
screws with pliers. To install, press circuit 
breaker into frame by hand. 

A dead short in a circuit will cause the 
circuit breaker bi-metal plate to heat suffi ­
ciently and pull away from its contact points 
immediately cutting off the flow of current. A 
partial short will cause intermittent current 
flow causing the lights to dim and flicker, this 
should be taken as a warning and the vehicle 
brought to a safe stop as soon as possible. 

In other units in addition to headlights, a 
dead short can be detected by the ammeter indi­
cating a heavy discharge momentarily until such 
time as the circuit breaker opens and the cir ­
cuit is broken. A partial short can be detected 
by abnormal fluctuation of the ammeter. The 
two (2) terminal blocks in the assembly are 
used to connect circuits for fuel guage units, 
dimmer switch feed cable, side mounted fuel 
tanks, fog lights, directional signals, etc. 
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Testing The Circuit Breaker 

Should current-flow in one of the circuits 
eITlploying a circuit breaker be interrupted, it 
is possible that there is a short in the circuit 
or that the circuit breaker is defective and is 
holding open. To check for current-flow through 
the circuit breaker reITlove the cables froITl both 
circuit breaker terITlinals and connect a hotlead 
cable to the circuit breaker terITllnal ITlarked 
"BATt! and atest light to the reITlainingterITlinal 
ITlarked t!AUXt!. If test light fails to light, the 
circuit breaker is defective and should be re­
placed. 

LIGHT SWITCH REMOVAL (DELCO-REMY) 

1. 	 Pull light switch knob outward to head­
light bright position. 

2. 	 Depress shaft release button (Fig. 9) 
on switch body and pull switch knob 
and shaft out of switch body. 

3. 	 ReITlove ferrule nut by positioning a 
punch in one of the" indentations in nut 
face, and tap punch lightly turning nut 
in a counter-clockwise direction. 

4. 	 Unscrew switch retainer nut (also 
shaft bushing) out of switch. 

5. 	 ReITl,ove various electrical cables froITl 
switch. 

6. 	 The light switch pull knob can be re­
ITloved by inserting a thin tool in the 
sITlall hole in the knob, and pushing the 
spring lock inside the knob forward 
(toward knob end of switch). Hold 
spring lock in forward position and 
pull knob off of shaft. 

7. 	 Installation of the light switch follows: 

8. 	 Install electrical cables. 

9. 	 Align flat on switch shaft with flat in 
rheostat asseITlbly in switch (see Fig. 
9) and push light switch shaft into its 
bore in switch body. Install switch re­
tainer nut and ferrule nut. Use saITle 
ITlethod for installing ferrule nut as 
prescribed for reITloval except turn 
nut clockwise. 

10. 	 Align flat on fight switch knob with flat 
on shaft and push knob on shaft by fol­
lowing detailed instructions outlined 
below: 

Instructions for Installing Control Knobs. 

Place the control knob in position on the 
shaft until the end of the shaft just begins to 
engage the locking hole in the tab portion of 

Circuit Rheostat 
breaker 

Light switch A-22502 

Fig. 9 

the knob retainer spring. (Upon engageITlent 
with the retaining spring, the knob cannot be 
easily pushed into position since the spring. 
contacting the end of the shaft, prevents fur­
ther ITloveITlent). 

With the knob inposition as shown (Fig. 10) 
and with the end of the thuITlb at the top edge of 
the knob face, press the knob with a cOITlbination 
lifting and pushing ITlotion, perforITled siITlul­
taneously, into position on the shaft. 

The lifting ITlotion serves to def~ect the 
knob retainer spring tab, and the pushmg ITlO­
tion forces the knob into position. 

Installation of the control button on the 
windshield wiper switch requires that the above 
instruction be carried out in detail, since un­
reasonable pressure against the shaft of the 
windshield wiper switch is apt to daITlage the 
switchITlechanisITl. When the control knobs are 
installed as instructed, no difficulty should be 
experienced and the operation can be perforITled 
with ease, 

NOTE: The carburetor hand throttle con­
trol knob, the windshield wiper control knob, 
and the choke wire control knob are reITloved 
in the saITle ITlanner as prescribed for the light 
switch control knob. 

..... Flat on shaft 

..$. I 

-,Knob stops here when 
/')~ fully installed 
It,I 

A-23441 

Fig. 	 10 
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HORN 

Contact point 
"'-.01U.4.. 1 point air gap'adjusting nut 

and screw Armature 
Contact 

Auto-Lite Horn No. HW·4007 

A·22744 

Fig, I 

Electrically Operated Horn 

The electrically operated horns are vibrat­
ing type units that operate on a magnetic prin­
ciple to produce the warning signal. Current 
from the battery flows through the windings 
within the horn power plant when the circuit is 
completed at the horn push-button switch. The 
magnetic attraction of the armature toward the 
pole causes a tension and slight movement of 
the diaphragm. This movement opens the con­
tact points in series with the horn windings, 
breaking the circuit. When the current is in­
terrupted, the armature returns to its original 
position, relieving the tension of the diaphragm. 
The slight return movement of the armature 
and diaphragm allows the contact points to close, 
completing the circuit. This cycle is repeated 
a great many times per second, resulting in a 
rapid vibration of the diaphragm. Each horn is 
designed to operate at a predetermined number 
of cycles per second to produce its character­
istic warning signal. The pitch of the horns de­
pends upon the number of vibrations per second, 
the high note horns having the greater fre­
quency. 

Conditions Affecting Horn Performance 

The following conditions affect the per­
formance of the horns and should be checked 
before attempting to make any adjustments to 
the instruments: 

Low Horn Voltage 

If the horn produces a weak signal, the 
voltage at the horn should be checked. Connect 
a voltmeter from the horn terminal to ground 
when checking horns having one terminal. Con­
nect the voltmeter across the horn terminals 
when checking horns having two terminals. The 
voltage readings should not be less than 5.25 
volts (six-volt system) or 11 volts (twelve-volt 
system). A lower reading would indicate either 
a low battery or a high resistance in the horn 
circuit. 

Low Battery 

Check the battery with a voltmeter or hy­
drometer for condition of charge. If low, the 
battery should be recharged. 

Loose or Corroded Connections in Horn 

Circuit 


Clean and tighten connections wherever 
necessary. Check for defective wiring by con­
necting separate test leads from the horn to the 
battery. A loose connection or poor contact at 
the horn push-button switch may cause the horn 
to operate intermittently. Shunt around the 
horn button to determine whether there is poor 
contact at the push-button switch. 

Loose or Damaged Parts 

Horns usually have a rasping sound when 
vital parts are loose or broken. A loose dome 
may affect the tone. Tighten all mounting nuts 
and replace all damaged parts. 

Adjustment (For Auto-Lite Horn No. HW-4007) 

1. 	 Remove the horn dome. To remove, pry 
under the edge of the dome with a sc rew­
driver at a point approximately opposite 
the terminal. On horns using a gasket under 
the dome, place the screwdriver between 
the dome bead and the projecto r and loosen 
with a twist of the screwdriver. 

2. 	 It is important that the horn circuitbreaker 
contact points be kept clean. Rub briskly 
with crocus cloth, then c lean with linen 
tape and carbon tetrachloride. Remove all 
residue by drawing a piece of clean tape 
between the contacts. 

3. 	 Tighten all flange bolts. 

4. 	 Tighten the two screws holding the circuit 
breaker, with a socket wrench. Be sure 
contacts are aligned and that the circuit 
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breaker spring does not rub against the 
armature bolt. 

5. 	 Check the resistance of the resistor which 
is connected across the contact points. Its 
resistance should be 2.5 to 2.8 ohms and is 
measured by placing a card between the 
contacts and measuring across the resistor 
terminals. 

6. 	 Check the armature air gap on all sides. 
Adjust to .0495 11 by loosening the lock nut 
and turning the armature. Tighten the lock 
nut, then recheck the gap making sure the 
gauge is a snug fit on all sides. 

NOTE: Sometimes the armature spring' 
plate sticks to the armature and prevents 
it from turning. To loosen, tap the arma­
ture spring plate lightly with a screwdriv­
er. 

.7. 	 Connect for tuning test with the ammeter 
in series with the horn terminal and a 6 
volt battery and the horn frame grounded 
to the other battery terminal. Connect the 
voltmeter from the horn terminal to a clean 
spot on the horn frame. Adjust the amper­
age draw for each horn to 15 amperes at 
6.2 volt.s by loosening the lock nut on the 
circuit breaker contact and turning the ad­
justing sc rew. Retighten the lock nut. 

Horn Relay 

The horn relay is connected into the horn 
and battery circuit so as to make a more direct 
connection between the battery and horns, elim­
inating the horn button wiring from the horn 
circuit proper so that higher voltage becomes 
available at the horns and better horn perform­
ance is obtained. The horn relay consists of a 
winding assembled on a core above which an 
armature is placed. The armature has a point 
positioned above a stationary point. 

Horn Relay Operation 

When the horn button is depressed, the 
circuit from the battery is completed through 
the horn relay winding; this causes a magnetic 
field which pulls the relay armature down so 
that the circuit between the battery and horns 
is completed. The horns function and will con­
tinue to function as long as the horn button re­
mains in the closed position. 

Horn Relay Checks and Adjustments 

Three checks and adjustments are required 
on the horn relay: air gap. point opening and 
closing voltage. The air gap and contact point 
opening checks and adjustments should be made 
with the battery disconnected. 

Air Gap 

The air gap should not normally require 
adjustment unless the relay has been misad­
justed. Check the air gap with the points barely 
touching and adjust if necessary by bending the 
lower point support. 

Contact Point Opening 

Check the contact point opening and adjust 
by bending the upper armature stop. 

Closing Voltage 

To check the relay closing voltage, connect 
a variable resistance of 10 ohms in series with 
the relay 1'E1f terminal and connect a voltmeter 
between the ns" and the ''Elf terminals as shown 
in Fig. 2. With the horn button closed. slowly 
decrease the amount of resistance in order to 
check the relay closing voltage. Adjust the 
closing voltage by bending the armature spring 
post. Bending down to increase the spring ten­
sion increases the closing voltage while bend­
ing up decreases the closing voltage. 

NOTE: Late type horn relay terminals do 
not carry any markings. but relationship of the 
terminals is as shown in Fig. 2. 

o 

Variable 
resistance 

Voltmeter 

To battery 
A.22B77 

Fig. 2 
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REGULATORS 

Three-Unit Regulator 

The Delco Remy three-unit regulator is 
designed for use with shunt-type generators 
with externally grounded field circuits. The 
regulator contains a cutout relay, a voltage 
regulator, and a current regulator (Fig. L) 

Voltage 
regulator 

Fig. I - Three-unit regulator. Cover removed to 
show the Cut-out relay, Current regulator and 
Voltage regulator. 

Cutout Relay 

The cutout relay has two windings assem­
bled on one core, a series winding of a few 
turns of heavy wire and a shunt winding of 
many turns of fine wire. The shunt winding is 
shunted across the generator so that generator 
voltage is impressed upon it at all times. The 
series winding is connected in series with the 
charging circuit so that generator output passes 
through it (Fig. 2.) 

Battery 

~t. 

Ammeter Bat. Gen. "'·22740 

Fig. 2-Wiring circuit of three-unit regulator. 

The relay core and windings are assem­
bled into a frame. A flat steel armature is 
attached to the frame by a flexible hinge so 
that it is centered just above the end of the 
core. The armature has one or two contact 
points which are located just above a similar 
number of stationary contact points. When the 
generator is not operating the armature con­
tact points are held away from the stationary 
points by the tension of a flat spring riveted on 
the side of the armature. 

CUTOUT RELAY ACTION--When the 
generator voltage builds up to a value great 
enough to charge the battery, the magnetism 
induced in the relay windings is sufficient to 
overcome the armature spring tension and pull 
the armature toward the core so that the contact 
points close. This completes the circuit be­
tween the generator and battery. The current 
which flows from the generator to the battery 
passes through the series winding in the proper 
direction to add to the magnetism holding the 
armature down and the contact points closed. 

When the generator slows down or stops, 
current begins to flow from the battery to the 
generator. This reverses the direction that 
the current flows through the series winding, 
thus causing a reversal of the series winding 
magnetic field. The magnetic field of the shunt 
winding does not reverse. Therefore. instead 
of helping each other, the two windings now 
magnetically oppose so that the resultant mag­
netic field become s insufficient to hold the 
armature down. The flat spring pulls the arm­
ature away from the core so that the points 
separate; this opens the circuit between the 
generator and battery. 

VOLTAGE REGULATOR ACTION--When 
the generator voltage reaches the value for 
which the voltage regulator is adjusted, the 
magnetic field produced by the two windings 
(shunt and series) overcomes the armature 
spring tension and pulls the armature down so 
that the contact points separate. This inserts 
resistance into the generator field circuit so 
that the generator field current and voltage are 
reduced. Reduction of the generator voltage re­
duces the magnetic field of the regulator shunt 
winding. Also, opening the regulator points 
opens the regulator series winding circuit so 
that its magnetic field collapses completely. 
The consequence is that the magnetic field is 
reduced sufficiently to allow the spiral spring 
to pull the armature away from the core so that 
the contact points again close. This directly 
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grounds the generator field circuit so that gen­
erator voltage and output increase. The above 
cycle of action again takes place and the cycle 
continues at a rate of ISOto 250ti:mes a second, 
regulating the voltage to a constant value. By 
thus :maintaining a constant voltage the gener­
ator supplies varying a:mounts of current to 
:meet the varying states of battery charge and 
electrical load. 

CURRENT REGULATOR ACTION--When 
the load de:mands are heavy, as for exa:mple, 
when electrical devices are turned on and the 
battery is in a discharged condition, the voltage 
:may not increase to a value sufficient to cause 
the voltage regulator to operate. Consequently, 
generator output will continue to increase until 
the generator reaches rated :maxi:mu:m. This 
is the current value for which the current regu­
lator is set. Therefore, when the generator 
reaches rated output, this output flowing through 
the cur rent regulator winding, create s sufficient 
:magnetis:m to pull the current regulator ar:ma­
ture down and open the contact points. With the 
points open, resistance is inserted into the 
generator field circuit so that the generator 
output is reduced. 

As soon as the generator output starts to 
fall off, the :magnetic field of the current regu­
lator winding is reduced, the spiral spring 
tension pulls the ar:mature up, the contact 
points close and directly connect the generator 
field to ground. Output increases and the above 
cycle is repeated. The cycle continues to take 
place while the current regulator is in opera­
tion 150 to 250 ti:mes a second, preventing the 
generator fro:m exceeding its rated :maxi:murn. 

When the electrical load is reduced (elec­
trical devices turned off or battery co:mes up 
to charge), then the voltage increases to that 
the voltage regulator begins to operate and 
tapers the generator output down. This pre­
vents the current regulator fro:m operating. 
Either the voltage regulator or the current 
regulator operates at anyone ti:me - the two do 
not ope rate at the sa:me ti:me. 

Resistances 

The current and voltage regulator circuits 
use a co:m:mon resistor (Fig. 2) which is in­
serted in the field circuit when either the cur­
rent or voltage regulator operates. A second 
resistor (Fig. 2) is connected between the regu­
lator field ter:minal and the cutout relay fra:me, 
which places it in parallel with the generator 
field coils. The sudden reduction in field cur­
rentoccuring wheneither the current orvoltage 
regulator contact points open, is acco:mpanied 
by a surge of induced voltage in the field coils 
as the strength of the :magnetic field changes. 
These surges are partially dissipated by the 
two resistors, thus preventing excessive arcing 
at the contact points. 

Temperature Compensation 

Voltage regulators are co:mpensated for 
te:mperature by :means of a bi-:metal ther:mo­
static hinge on the ar:mature. This causes the 
regulator to regulate for a higher voltage when 
cold which partly co:mpensates for the fact that 
a higher voltage is required to charge a cold 
battery. :Nlany current regulators also have a 
bi-:metal ther:mostatic hinge on the ar:mature. 
This per:mits a so:mewhat higher generator out­
put is cold but causes the output to drop off as 
te:mperature increases. 

Regulator Polarity 

So:me regulators are designed for use with 
negative grounded batteries while other regu­
lators are designed for use with positive 
grounded batteries. Using the wrong polarity 
regulator on an installation will cause the regu­
lator contact points to pit baaly and give very 
short life. As a safeguard against installation 
of the wrong polarity regulator, all 1118300 
type regulators have the :model nu:mber and the 
polarity clearly sta:mped on the end of the regu­
lator base. 

REGULATOR MAINTENANCE 

General Instructions 

1. 	 Mechanical checks and adjust:ments (air 
gaps, point opening) :must be :made wit,h 
battery disconnected and regulator prefer­
ably off the vehicle. 

CAUTION: The cutout relay contact points 
:must never be closed by hand with the battery 
connected to the regulator. This would cause a 
high current to flow through tte units which 
would seriously da:mage the:m. 

2. 	 Electrical checks and adjust:ments :may be 
:made either on or off the vehicle. The 
regulator :must always be operated with 
the type generator for which it is designed. 

3. 	 The regulator :must be :mounted in the 
operating position when electrical settings 
are checked and adjusted and it :must be at 
operating te:mperature. 

4. 	 After any tests or adjust:ments the genera­
tor on the vehicle :must be repolarized after 
leads are connected but before the 
is started, as follows: 

Repolarizing Generator 

After reconnecting leads, :mo:mentarily 
connect a ju:mper lead between the "GENI! and 
"BAT" ter:minals of the regulator. This allows 
a :mo:mentary surge of current to flow through 
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the generator which correctly polarizes it. 
CAUTION! Failure to do this may result in 
severe damage to the equipment since reversed 
polarity causes vibration, arcing and burning of 
the relay contact points. 

QUICK CHECKS OF GENERATOR AND 
REGULATOR 

In analyzing complaints of generator-regu­
lator operation, any of several basic conditions 
may be found. 

Low 

charging rate 


Fully charged Normal
.. ~ 
A·22715 

1. 	 FULLY CHARGED BATTERY AND LOW 
CHARGING RATE--This indicates normal 
generator-regulator operation. Regulator 
settings may be checked as outlined on 
following pages. 

High 

charging rate 


Fully charged 


2. 	 FULLY CHARGED BATTERY AND A 
HIGH CHARGING RATE--This indicates 
that the voltage regulator is not reducing 
the generator output as it should. A high 
charging rate to a fully charged battery 
will damage the battery and the accom­
panying high voltage is very injurious to 
all electrical units. 

This operating condition may result from: 

(a) 	 Improper voltage regulator setting. 

(b) 	 Defective voltage regulator unit. 

(c) 	 Grounded generator field circuit (in 
either generator, regulator or wiring). 

(d) 	 Poor ground connection at regulator. 

(e) 	 High temperature which reduces the 
resistance of the battery to charge so 
that it will accept a high charging rate 
even thouth the voltage regulator 
setting is normal. 

If the trouble is not due to high tempera­
ture, determine the cause of trouble by discon­
necting the lead from the regulator "Ffl terminal 

with the generator opelfating at medium speed. 
If the output remains high, the generator field 
is grounded either in the generator or in the 
wiring harness. If the output drops off the 
regulator is at. fault and it should be checked 
for a high voltage setting or grounds. 

+ 
High 

charging rate 
Discharged 

3. 	 DISCHARGED BATTERY AND HIGH 
CHARGING RATE--This is normalgener­
ator-regulator action. RegUlator settings 
may be checked as outlined in the following 
section 

+~= 

Low or no 

charging rate Discharged 	 Unde~ch~rging 
~ (? 

A·226M 

4. 	 DISCHARGED BATTERY AND LOW OR 
NO CHARGING RATE-­

This condition could be due to: 

(a) 	 Loose connections, frayed or damaged 
wires. 

(b) 	 Defective battery. 

(c) 	 High circuit resistance. 

(d) 	 Low regulator setting. 

(e) 	 Oxidized regulator contact points. 

(f) 	 Defects within the generator. 

If the condition is not caused by loose con­
nections, frayed or damaged wires, proceed as 
follows to locate cause of trouble. 

To determine whether the generator or 
regulator is at fault, momentarily ground the 
11Ft! terminal of the regulator and inc rease gen­
erator speed. If the output does not increase, 
the generator is probably at fault. If the gener­
ator output increases, the trouble is due to: 

(a) 	 A low voltage (or current) regulator 
setting. 

(b) 	 Oxidized regulator contact points 
which insert excessive resistance into 
the generator field circuit so that out­
put remains low. 
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(c) 	 Generator field circuit open within the 
regulator at the connections or in the 
regulator winding. 

5. 	 BURNED RESISTANCES, WINDINGS OR 
CONTACTS--These result from open cir ­
cuit operation, open resistance units, or 
high resistance in the charging circuit. 
Where burned resistances, windings or 
contacts are found, always check car 
wiring before installing a new regulator. 
Otherwise, the new regulator may also 
fail in the same way. 

6. 	 BURNED RELAY CONTACT POINTS-­
This may be due to reversed generator 
polarity. Generator polarity must be cor­
rected as explained on page 2 after any 
checks of the regulator or generator, or 
after disconnecting and reconnecting leads. 

Cleaning Contact Points 

The contact points of a regulator will not 
operate indefinitely without some attention. It 
has been found that a great majority of all reg­
ulator trouble can be eliminated by a simple 
cleaning of the contact points, plus some pos­
sible readjustment. The flat points should be 
cleaned with a spoon or riffler file. On nega­
tive grounded regulators which have the flat 
contact point on the regulator armatures, loosen 
the contact bracket mounting screws so that 
bracket can be tilted to one side (Fig. 3), On 
positive grounded regulators, the flat point is 
in the upper contact bracket so the bracket 
must be removed for cleaning the points. A 
flat file cannot be used successfully to clean 
the flat contact points since it will not touch 
the center of the flat point where point wear is 
most apt to occur. NEVER USE EMERY 
CLOTH OR SANDPAPER TO CLEAN THE 
CONTACT POINTS. 

Spoon or riffler file 

To dean contact points­
loosen upper contact 


bracket mounting screws ~ 

A-22532 

THREE-UNIT REGULATOR CHECKS AND 

ADJUSTMENTS 


Cutout Relay 

The cutout relay require s three checks 
and adjustments: air gap, point opening and 
closing voltage. The air gap and point opening 
adjustments must be made with the battery 
disconnected. 

Fig. q - Air gap check and adjustment. Battery 
must be disconnected when this check is made. 

AIR GAP--Place fingers on armature 
directly above core and move armature down 
until points just close and then measure air 
gap between armature and center of core (Fig. 4). 
On multiple contact point relays, make sure 
that all points close simultaneously. If they do 
not, bend sprin'g finger so they do. To adjust 
air gap, loosen two screws at the back of relay 
and raise or lower the armature as required. 
Tighten screws after adjustment. 

POINT OPENING--Check point opening 
and adjust by bending the upper armature stop 
(Fig. 5), 

CLOSING VOLTAGE--To check the closing 
voltage of the cutout relay, connect the regulator 
to the proper generator and battery, connect a 
voltmeter between the regulator lIGEN" terminal 
and regulator base, and connect an ammeter 
into the charging circuit at the regulator "BAT" 
terminal as shown. in Fig. 6. Slowly increase 
the generator speed and note relay closing 
voltage. Decrease generator speed and make 

Fig. 3 - Use spoon or riffler file to clean flat sure that cutout relay contact points open.
contact points in regulator. Adjust closing voltage by turning adjusting 
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screw (Fig. 7). Turn screw clockwise to in­
crease spring tension and closing voltage, and 
turn screw counterclockwise to decrease clos­
ing voltage. 

Fig. 5 - Cut-out relay point opening check and 
adjustment. Battery must be disconnected when 
this check is made. 

Connect to 
ground 

Ammeter Voltmeter Generator 
A-22619 

Fig. 6 - Connections to be made when checking
relay closing voltage and reverse current to 
open relay points. 

Voltage Regulator 

Two checks and adjustments are required 
on the voltage regulator, air gap and voltage 
setting. 

PRINTED iN UNITED STATES OF AMERICA 

AIR GAP--To check air gap, push arma­
ture down until the contact points are just 
touching and then measure air gap (Fig. 13), 
Adjust by loosening the contact mounting screws 
and raising or lowering the contact bracket as 
required. Be sure the points are lined up, and 
tighten screws after adjustment. 

Adjusting screw-

turn to adjust closing voltage 


Fig. 7-Adjusting cutout relay closing voltage. 

Contact screws-

loosen to set air gap 


Fig. 8 - Voltage regulator air gap check. 

VOLTAGE SETTING--There are two ways 
to check the voltage setting--the fixed resist ­
ance method and the variable resistance method 
(Figs. 9 and 10). 

FIXED RESISTANCE METHOD--With the 
fixed resistance method, a fixed resistance is 
substituted for the external charging circuit by 
disconnecting the battery lead at the regulator 
and connecting the resistance between the regu­
lator "BAT" terminal and ground. A test volt ­
meter is connected in parallel with the fixed 
resistance as shown in Fig. 9. The resistance 
must be3/4 ohm* for 6 volt units, 1-112 ohms* 
for 12 volt units, 7 ohms for 24 volt units, and 
must be capable of carrying 10 amperes with­
out any change of resistance with temperature 
changes. 

... - See note on following page. 

A-22535 
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\3-4 ohm-6 voltRegulator Fixed resistance 11-2 ohm-12 volt 
@ 17 ohm-24 volt 

Connect to 

ground 


Voltmeter Generator 
A-22714 

Fig. 9 - Fixed resistance and voltmeter connec­
tions to check voltage regulator setting by 
·fixed resistance method. Connections are simi­
I ar for both two-un it and three un i t regu Iators. 

*NOTE: With all 6 volt regulators having 
current ratings less than 15 amperes, it is 
necessary to use a 1-1/2 ohm fixed resistance 
to avoid interference from the current regula­
tor. With all 12 volt regulators having current 
ratings less than 15 amperes, a 2-1/4 ohm 
fixed resistance (314 ohm and 1-112 ohm re­
sistors in series} must be used for the same 
reason. 

With generator operating 25 per cent above 
rated output speed and with regulator at oper­
ating temperature, note voltage setting, Cover 
must be in place. 

To adjust voltage setting, turn adjusting 
screw (Fig. 11), Turn screw clockwise to in­
crease voltage setting and counterclockwise to 
decrease voltage setting. 

CAUTION: If adjusting screw is turned 
down (clockwise} beyond normal adjustment 
range, spring support may fail to return when 
pressure is relieved. In such case, turn screw 
counterclockwise until sufficient clearance de­
velops between screw head and spring support, 
then bend spring support upward carefully with 
small pliers until contact is made with screw 
head. Final setting of the unit should always 
be approached by increasing spring tension, 
never by reducing it. If setting is too high, 
adjust unit below required value, and then raise 
to exact setting by increasing spring tension. 

Variable 
Voltmeter Generatorresistance Ammeter 

A-22620 

Fig. 10 - Voltmeter ammeter and variable resis­
tance connections for checking voltage regulator 
setting by the variable resistance method. 

Fig. I I - Adjusting voltage regulator setting. 

If the unit is badly out of adjustInent. refer 
to section headed REGULATOR SPRING RE­
PLACEMENT. 

After each adjustment and before taking 
voltage reading, replace the regulator cover, 
reduce generator speed until relay points open 
and then bring the generator back to speed 
again. 

VARIABLE RESISTANCE METHOD--Con­
nect ammeter into charging circuit at l'BATI! 
terminal of regulator with 114 ohIn variable 
resistance in series. Connect voltIneter from 
regulator l'BAT11 terminal to ground as shown 
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in Fig. 10. Increase generator speed to 25 
per cent above rated output speed. If less than 
8 amperes is obtained {or less than 4 amperes 
on low output 6 and 12 volt generators}, turn on 
lights to permit increased generator output. 
Cut in resistance until output is reduced to 8-10 
amperes (4-6 amperes on 6 and 12 volt .gener­
ators having current ratings less than 15 am­
peres). Operate until reg111ator reaches oper­
ating temperature. Retard generator speed 
until relay points open, then bring generator 
back to speed and note voltage setting. Voltage 
readings must be taken with regulator at oper­
ating temperature and with 8-10 amperes flow­
ing (4-6 amperes on low output units). Cover 
must be in place. 

NOTE: It is very important that the vari ­
able resistance be connected at the "BAT" 
terminal as shown in Fig. 10 rather than at the 
"GEN" terminal, even though these terminals 
are in the same circuit. An examination of the 
wiring diagram, Fig. 2, will show that the regu­
lation begins at the point where the shunt wind­
ings are connected to the series circuit. Any 
small resistance added to the circuit between 
the generator and this point will simply be off­
set by a rise in generator voltage without 
affecting the output shown at the ammeter. 

Blade of 
screwdriver 
must touch 
base and 

shield 

A-22536 

Fig. 12 - Quick method for cutting out voltage 
regulator in order to check current regulator 
sett i ng. 

Adjust regulator as previously explained. 
In using the variable resistance method, it is 
necessary to readjust the variable resistance 
after each voltage adjustment, and then reduce 
and increase generator speed before taking the 
voltage reading. 

PRtNTED IN UNITED STATES or AMERICA 

Regulator Jumper lead bridging voltage 
regulator contact points 

A F 

Ammeter Generator 
A·22641 

Fig. 13 - Ammeter and jumper lead connections 
for checking current regulator setting by the 
jumper lead method. 

Current Regulator 

Two checks and adjustments are required 
on the current regulator, air gap and current 
setting. The air gap on the current regulator 
is checked and adjusted in exactly the same 
manner as for the voltage regulator already 
described. 

CURRENT SETTING--To check the cur­
rent regulator setting, the voltage regulator 
must be prevented from oRe rating. Four 
methods of preventing voltage regulator opera­
tion are available. Regardless of the method 
used, an ammeter must be connected into the 
charging circuit at the regulator 'BAT" termi­
nal. The first method should be used for pre­
liminary checks whenever possible since it 
does not require removal of tp.e regulator cover. 
The four methods are as follows: 

1. 	 QUICK CHECK METHOD--Insert screw­
driver blade through oblong hole in base of 
regulator until contact is made with shield 
around resistor (Fig. 12). Be sure to keep 
screwdriver at right angles to base, and 
hold firmly in place during check so that 
blade touches regulator base and shield at 
same time. This temporarily cuts out 
voltage regulator unit. Turn on lights and 
accessories to prevent high voltage during 
the test. 
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With ammeter connected as in Fig. 13 and 
regulator at operating temperature, operate 
generator at 50 per cent above rated output 
speed, and note current setting. If necessary 
to adjust, remove cover and adjust in same 
manner as voltage regulator unit (Fig. 11) by 
turning adjusting screw clockwise to increase 
current setting or counterclockwise to decrease 
setting. See CAUTION note under Voltage 
Setting of Voltage Regulator. If unit is badly 
out of adjustment readjust as explained under 
REGULATOR SPRING REPLACEMENT. 

2. 	 JUMPER LEAD METHOD--Remove the 
regulator cover and connect a jumper lead 
across the voltage regulator contact points 
(Fig. B), Turn on lights and accessories 
to prevent high voltage during the test. 
With generator operating 50 per cent above 
rated output speed and with regulator at 
operating temperature, note the current 
setting. 

3. 	 BATTERY DISCHARGE METHOD--Partly 
discharge battery by cranking the engine 
for 30 seconds with ignition turned off. 
Never use cranking motor more than 30 
seconds continuously since this would 
overheat and damage it. Immediately after 
cranking, start engine, turn on lights and 
accessories and note current setting with 
engine operating 50 per cent above rated 
output speed. 

4. 	 LOAD METHOD--If a load approximating 
the current regulator setting is placed 
across the battery during the time that the 
current regulator setting is being checked, 
the voltage will not increase sufficiently to 
cause the voltage regulator to operate. 
This load may be provided by a carbon 
pile or a bank of lights. 

REPAIR SECTION 

Regulator Spring Replacement 

If it becomes necessary to replace the 
spiral spring on either the current or voltage 
regulator unit, the new spring should first be 
hooked on the lower spring support and then 
stretched up until it can be hooked at the upper 
end. Stretch the spring only by means of a 
screwdriver blade inserted between the turns 
(or in a similar manner) - do not pry the spring 
into place as this is likely to bend the spring 
supports. After installing a new spring, read­
just the unit setting as already described. 

ReplaCing Contact Support Brackets 

Voltage or current regulator contact sup­
port brackets can be replaced by following the 
relationship illustrated in Fig. 19. Note par­
ticularly that the connector strap is insulated 
from the voltage regulator contact mounting 
screws while it is connected to the current 
regulator contact mounting screws. New bush­
ings should always be used when installing a 
contact support bracket since the old bushing 
may be distorted or damaged. 

Radio By-Pass Condensers 

The installation of radio by-pass con­
densers on the field terminal of the regulator 
or generator will cause the regulator contact 
points to burn and oxidize so that generator 
output will be reduced and a run-down battery 
will result. If a condenser is found to have 
been connected to either of these terminals, 
disconnect the condenser and clean the regulator 
contact points as previously explained. 

Current 

Fig. I~ - Relationship of insulators, connector 
strap, and upper contact support brackets in 
three-unit regulator. 
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SPARK 
The sole purpose of a spark plug is to 

create a spark between the electrodes to ignite 
the fuel in the engine. Therefore, if anything 
is wrong with the spark plug that will prevent 
its firing. all the other units in the electrical 
systeIn will have functioned in vain. 

FroIn a cold start, a spark plug Inust 
operate under extreInely high teInperatures in 
justa fewseconds, and Inust withstand repeated 
terrific explosion pressures. These conditions 
can be duplicated only in an engine. Therefore 
the only reliable test of a spark plug is to oper­
ate it in an engine under actual operating con­
ditions. 

Removal of Spark Plugs 

A. Disconnect Ignition Wires: 

Detach ignition wires froIn each sparkplug. 
Most engines carry snap-on type connectors 
which siInply pull ~ff. SOIne have screw-type 
terIninal connections in which case it is neces­
sary to reInove these terIninal nuts before lift­
ing off the ignition wires. 

B. Sele ct The Socket Wrench: 

It is highly advisable touse the proper size· 
deep socket type wrench to reInove the spark 
plug frOIn an engine. IInproper wrenches are 
often the cause of spark plug insulator breakage. 

C. Loosen Each Two Turns: 

Using the proper size deep socket wrench 
(an extension shaft between wrench and handle 
is highly desirable). loosen each spark plug two 
cOInplete turns only. All spark plugs loosen in 
a counter-clockwise direction. 

D. Blow Out The Ports: 

The action of lo.osening each spark plug 
two turns will also loosen any accuInulation of 
dirt which Inaybe eInbedded around the base of 
the spark plug. Use a blast of cOInpressed air 
to reInove this debris and prevent its falling 
into the cylinder cOInbustion chaInber when the 
spark plug is reInoved. 

E. ReInove Spark Plugs: 

In Inost cases it is possible to reInove each 
spark plug frOIn the engine byhand. Place each 
spark plug and its gasket in a suitable holder 
in the order of reInoval froIn the engine. 

PRINTED iN IJNITEO STATES OF AMERICA 

PLUGS 


Fig. 

Visual Inspection 

A. Gaskets: 

If the gaskets are not flattened (Fig. 1) or 
cOInpressed it is an indication that the spark 
plugs have not been p.roperly tightened to pre­
vent blow-by between the spark plug and cylin­
der head. This condition results in excessive 
burning of the electredes and overheats the in­
sulator tip which Inay cause preignition. 

...., 

Fig. 2 
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If the gaskets are flattened or compressed 
to the point where they have become distorted 
(out of round) or torn, it is an indication that 
the spark plugs have been tightened to the ex­
tent that damage may have been inflicted on the 
spark plug itself (Fig. 2). 

Excessive torque often causes strains on 
the steel shell of the spark plug which result 
in cracked insulators, distortion of metal shell 
and gap setting, as well as blow-by between the 
component parts of the spark plug. 

Fig. 3 

If the gasket is properly compressed (ap­
proximately half of original thickness) showing 
a flat, clean, even surface, it is an indication 
that the spark plugs have beenproperlyinstaUed 
(Fig. 3). 

B. Condition of Insulator (Firing End): 

(1) OIL FOULING (Fig.4)isusuallyiden­
tified by the wet, black shiny deposit which re­
sults from the following engine and spark plug 
conditions: 

Worn rings and pistons. 

Worn valve stems or guides. 

Weak battery. 

Faulty ignition wires. 

Distributor trouble. 

Weak coil. 

Too cold a spark plug. 


A-23113 

Fig. J.j. 

Fig. 5 

(2) GAS FOULING (Fig. 5) is usuallyiden­
tified by a black, dry fluffy deposit which results 
from: 

Excessive use of choke. 

Improper adjustment of automatic 


choke. 
Too rich an air-fuel mixture. 
Prolonged periods of engine idling. 
Too cold a spark plug. 
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(3) BURNED OR OVERHEATED spark 
plugs (Fig. 6) are identified usually by dry, 
shiny, glassy deposits on the insulator, or 
cracks in the insulator tip itself, which result 
from: 

Too lean an air-fuel mixture. 

Inefficient engine cooling. 

Poorly seated valves. 

Improper ignition timing. 

Too hot a spark plug for the service. 

Improper installation of spark plugs. 

Compression leakage through spark 


plug. 

Fig. 7 
PRINTED IN UNITED 'TATES OF AMERICA 
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(4) NORMAL CONDITIONS where regular 
or unleaded gasolines have been used, are iden­
tified by a rusty brown to grayish tan powdery 
deposit, indicating a balanced ignition and com­
bustion condition (Fig. 7). 

Fig. 8 

(5) NORMAL CONDITIONS where highly 
leaded gasolines have been used, are identified 
usually by white powdery or yellowish glazed 
deposits (Fig. 8). Such deposits or "enc rust­
ments tl do not interfere with spark plug open' 
ation and should merely be cleaned off at regu­
lar service intervals. 

Fig. 9 

C. Conditions Of Electrodes: 

The extent of service and mileage to which 
a spark plug has been subjected is generally 
best indicated by the degree ofwear ofthe e1ec­
tr odes. When the center electrode has become 
worn away, or the ground electrode. has become 
so badly eroded at the sparking area that re­
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setting of the gap is either difficult or impos­
sible, the spark plug is not fit for further effi­
cient engine service even if cleaned. 

D. Preliminary Examination: 

If the spark plug in question exhibits insu­
lator cracks, worn electrodes or other obviously 
unsatisfactory conditions, the spark plug does 
not warrant further attention and should be dis­
carded. 

Cleaning And Adjusting 

A. Remove Gaskets: 

Regardless of the condition of the old gas­
kets, they should be removed from the spark 
plug before cleaning. If new replacement gas­
kets are available the old ones should be dis­
carded. 

.B. Degrease {If Necessary}: 

Before abrasive cleaning. any spark plugs 
which have oily deposits on the firing end or the 
outside of the spark plug should be degreased 
by brushing with gasoline, naptha or other suit­
able solvent which will dry quickly by wiping 
with a cloth or by air blast. Failure to do this 
with oil fouled spark plugs will result in pack­
ing of the cleaner abrasive inside the firing end 
of the spark plug. 

C. Apply Abrasive Blast: 

Place the spark p,lug in the rubber cleaner 
adapter ofthe correct size. Hold the spark plug 
at the terminal end and while applying the abra­
sive blast, "wobble" the top of the spark plug in 
a circle. By this method the abrasive will be 
able to properly clean the insulator tip and the 
electrodes. Three seconds time should be suf­
ficient to clean most spark plugs. However, 
the extent of cleaning time should be limited to 
only that which is necessary to clean off the 

deposits on the insulator nose. Prolonged use 
of the abrasive blast will wear away the insu­
lator causing irreparable rlamage to the spark 
plug. Visual inspection will indicate when the 
spark plug has been properly cleaned. Loose 
abrasive remaining inside the firing end should 
be removed by the use of the "air blast" jet on 
the cleaner. Do not use picks, screwdrivers. 
etc. to remove deposits inside the firing .end of 
the spark plug. 

D. Clean Threads: 

Remove loose abrasive or other foreign 
material from the spark plug threads by means 
of a wire brush (a stiff tooth brush is also sat­
isfactory) to complete the job of cleaning. 

E. Dress Spark Plug Gaps: 

Before actually setting the gap of a cleaned 
spark plug it is highly desirable to pass a thin 
point file or nail file between the sparking areas 
of the center and ground electrodes. This helps 
to produce flat, parallel surfaces which resist 
growth better than sharp or uneven areas, and 
facilitates more accurate gap gauging. 

F. Reset Spark Plug Gaps: 

Reset all gaps by moving the ground (or 
side) electrode only. Do not touch the center 
electrode as insulator tip fracture may result. 

Bend the ground electrode towards the cen­
ter electrode. 

Use a good feeler gauge to measure the 
clearances between the electrodes. Refer to 
specifications for correct gap settings. 

A very slight drag should be felt when the 
feeler gauge passes between the electrodes. 

The spark plug is now ready for testing. 

SUITABLE SPARK PLUG CLEANING EQUIP­
MENT IS AVAILABLE UNDER SE-1634 AND 
SE-l637. BOTH ITEMS ARE ABRASIVE 
TYPE CLEANERS. 
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OILER 
SWITCH 

SPRING 
DRIVE HOUSING 

DRIVE PINION 
BEARING 	 BRONZ 

BEARI"""f'nUMUTATOR 
A..30521COMM. END FRAME 

Fig. 1 • Starter (Delc:o-Remy 1108009) 
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STARTING MOTORS ­

A-22796 

Fig. I - Wiring diagram of simple electric mo­
tor. Showing current flow. The armature wind­
ings and field windings are connected in series. 
Delco-Remy starter motors are all series-wound 
units. 

Fig. 2 - Delco-Remy Starter 110707~. 

Starting Motors or Cranking Motors 

The best assurance of obtaining maximum 
service from cranking motors with minimum 
trouble is to follow a regular inspection and 
maintenance procedure. Periodic lubrication 
where required, inspection of the brushes, com­
mutator and drive arrangement are essentials 
in the inspection procedure. In addition, disas­
sembly and thorough overhauling of the cranking 
motor at periodic intervals are desirable as a 
safeguard against road failures from accumu­

(CRANKING MOTORS) 

Connector 

bousing 

Drive pinion 
A-22749Comm. end frame 

Fig. 3 - Delco-Remy Starter 1107967. 

Fig. ~ - Delco-Remy Starter 1108217. 

Cover Field 

I 
Comm. end frame Armature Drive housing A-22660 

Fig. 5 - Delco-Remy Starter II0900Q. 

lations of dust and grease and from normal wear 
of parts _ This is particularly de sir able on com­
mercial vehicles where maintenance of oper­
ating schedules is of especial im.portance. In 
addition to the cranking motor itself, the exter­
nal circuit between the cranking m.otor and the 
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battery must be kept in good condition since 
defective wiring, loose or corroded connections 
will prevent normal cranking action. 

Lubrication 

Bearings provided with hinge cap oilers 
should have 8 to 10 drops of light engine oil 
every 5,000 miles. Grease cups should be 
turned down one turn every 5,000 miles and 
refilled with medium cup grease when required. 
On tractor, marine, or stationary applications, 
lubricate every 300 hours of operation as above. 
Grease plugs on gear reduction cranking mo­
tors should be removed every six months so 
the grease reservoir can be repacked with me­
dium grade graphite grease. 

On some models, oil wicks are used to 
lubricate the center and drive end bushings. 
The wicks are saturated with oil before assem­
bly, and should be saturated again whenever the 
cranking motor is taken off the engine or dis­

. assembled. 

Some cranking motors are equipped with 
oil-less bushings. These should be supplied 
with a few drops of light engine oil at any time 
that the cranking motor is disassembled for 
repair or s~rvice. 

Avoid excessive lubrication since this 
might cause lubricant to be forced out onto the 
commutator where it would gum and cause poor 
commutation with a resulting decrease in crank­
ing motor performance. 

Lubricating The Bendix Drive Mechanism 

Bendix drives should be lubricated with a 
S' '1all amount of light engine oil whenever the 
cranking motor is removed from the engine for 
servicing. Heavy oil or grease must not be 
used as this may retard or prevent normal ac­
tion of the drive mechanism. The overrunning 
clutch drive is packed with lubricant during 
original assembly and requires no additional 
lubrication. 

Never lubricate the commutator and do not 
attempt to lubricate the cranking motor while 
it is being operated. Be sure to keep grease or 
oil clean. Lubricant should be kept in closed 
containers. 

Periodic Inspection 

At periodic intervals the cranking motor 
should be inspected to determine its condition. 
The frequency with which this should be done 
will be determined by the type and design of 
cranking motor as well as the type of service 
in which it is used. Frequent starts, as in city 
operation or door-to-door delivery service,ex­
cessively long cranking periods caused by a 
hard-starting engine condition, excessively 

dirty or moist operating conditions, heavy vi­
bration, all will make it necessary that the in­
spection checks be made at more frequent in­
tervals. Generally speaking, passenger car and 
other standard-duty cranking motors should be 
inspected at approximately 5,000 mile intervals. 
Heavy-duty units may not require as frequent 
inspection. However, where special operating 
conditions such as outlined above exist, inspec­
tion atmore frequent intervals may be required. 

INSPECTION PROCEDURE: 

Cranking motor action is indicative, to 
some extent, of the cranking motor condition. 
Thus, a cranking motor that responds normally 
when the cranking motor switch is closed is 
usually considered to be in good condition. 
(Checking a cranking motor that doe s not oper­
ate normally is discussed in a following sec­
tion.) However, the inspection procedure should 
include more than amere check of the cranking 
motor operation; the following items should 
also be inspected. The mounting, wiring and 
connections should be tight and in good condi­
tion. The magnetic switch or solenoid (where 
used) should be firmly mounted and should op­
erate freely and without binding. 

Next, remove the cover band so the com­
mutator, brushes and internal connections can 
be checked. Examine the cover band for thrown 
solder which results if the cranking motor is 
subjected to excessively long cranking periods 
so it overheats. This overheating causes the 
solder at the commutator riser bars to melt 
and be thrown out during cranking. Bad con­
nections consequently develop which in turn re­
sult in arcing and burning of the commutator 
bars and ultimate ruination of the armature. 
If the bars are not too badly burned, the arma­
ture can often be saved by resoldering the con­
nections at the riser bars (usingrosin, not acid, 
flux) turning the commutator and undercutting 
the mica between bars. Some cranking motor 
armatures are of welded construction, with the 
armature coil leads welded, not soldered, to the 
commutator bars. This type of armature should 
not be repaired by ordinary soldering methods. 

NOTE: Regardless of the type of con­
struction, never operate the cranking motor 
more than 30 seconds at a time without pausing 
to allow the cranking motor to cool off for a~_ 
least two minutes. Overheating, caused by ex­
~essively long cranking periods, may seriou~ 
damage the cranking motor. 

When che.cking the brushes, make sure they 
are not binding and that they are resting on the 
commutator with sufficient tension to give good, 
firm contact. Brush leads and screws should 
be tight. If the brushes are worn down to one­
half their original length, (compare with new 
brushes) they should be replaced. 
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Note the condition of the commutator. If it 
is glazed or dirty, it can be cleaned in a few 
seconds by holding a strip of number 00 sand­
paper against it with a piece of wood while the 
cranking motor is operated. A brush seating 
stone can also be used for this purpose. Move 
the sandpaper or stone back and forth across 
the commutator while the armature is spinning. 
Never operate the cranking motor more than 30 
seconds at a time without pausing for a few min­
utes to allow the cranking motor to cool. Blow 
out all dust after the commutator is cleaned. 

If the commutator is rough, out of round, 
has high mica, or is extremely dirty, it will re­
quire turning down in a lathe and undercutting 
of the mica between the bars. 

Quick Checks When in Trouble 

When trouble develops in the cranking mo­
tor system, and the cranking motor cranks the 
engine slowly or not at all, several preliminary 
checks can be made to determine whether the 
trouble lies in the battery, in the cranking mo­
tor, in the wiring circuit between them, or else­
where. Many conditions besides defects in the 
cranking motor can result in poor cranking 
pe r formanc e. 

To make a quick check of the crankingmo­
tor system, turn on the headlights. They should 
burn with normal brilliance. If they do not, the 
battery may be run down and it should be checked 
with ahydrometer. If the battery isinacharged 
condition so the lights burn brightly, operate 
the cranking motor. Anyone of three things 
will happen to the lights. Theywill go out, dim 
considerably, or stay bright without any crank­
ing action taking place. 

If the lights go out as the cranking motor 
switch is closed, it indicates that there is a 
poor connection between the battery and the 
cranking motor. This poor connection will 
most often be found at the battery terminals, 
and correction is made by removing the cable 
clamps from the terminals, cleaning the ter­
minals and clamps, replacing the clamps and 
tightening them securely. A coating of corro­
sion-inhibitor maybe applied to the clamps and 
terminals to retard formation of corrosion. 

If lights dim considerably as the cranking 
motor switch is closed and the cranking motor 
operates slowly or not at all, the battery may 
be run down. Or, there may be some mechan­
ical condition in the engine or the cranking mo­
tor that is throwing aheavyburden on the crank­
ing motor. This imposes ahigh discharge rate 
on the battery which causes noticeable dimming 
of the lights. Check the battery with a hydro­
meter. If it is charged, the trouble probably 
lies in either the engine or cranking motor it­
self. In the engine, tight bearings or pistons, 
or heavy oil place an added burden on the 
cranking motor. 
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Low temperatures also hamper cranking motor 
performance since it thickens engine oil and 
makes the engine considerably harder to crank 
and start. Also, the battery is less efficient at 
low temperatures. In the cranking motor, a 
bent armature shaft, loose pole shoe screws or 
worn bearings, any of which may allow the ar­
mature to drag, will reduce cranking perfor­
mance and increase current draw. 

In addition, more serious internal damage 
is sometime s found. Thrown armatur e windings 
or commutator bars, which sometimes occur on 
overrunning clutch type cranking motors, are 
usually caused by excessive overrunning after 
starting. This is a result of such conditions as 
the driver's keeping his foot on the cranking 
motor switch too long after the engine has 
started, the driver's opening the throttle too 
wide in starting, or improper throttle cracker 
adjustment. Any of these subject the overrun­
ning clutch to extra strain so it tends to seize, 
spinning the armature at high speed with re­
sulting armature damage. 

On Bendix drive cranking motors, broken 
Bendix housings and wrapped-up Bendix springs 
may result if the driver closes the cranking 
motor switch during engine rockback after the 
engine starts and then stops again. Another 
cause may be engine backfire during cranking 
which may result, among other things, from ig­
nition timing being too far advanced. To avoid 
such failures, the driver should pause a few· 
seconds after a false start to make sure the 
engine has come completely to rest before an­
other start is attempted. In addition, the igni­
tion timing should be reset if engine backfiring 
has caused the trouble. 

The third condition which may be encount­
ered when the cranking motor switch is closed 
with the lights turned on is that the lights stay 
bright, but no cranking action takes place. This 
indicates an open circuit at some'point, either 
in the crankingmotor, or in the cranking motor 
switch or control circuit. Where the application 
is solenoid-operated, the solenoid control cir­
cuit can be eliminated momentarily by placing 
a heavy jumper lead across the solenoid main 
terminals to see if the cranking motor will op­
erate. This connects the cranking motor dir­
ectly to the battery and, if it operates, it indi­
cates that the control circuit is not functioning 
normally. The wiring and control units must 
be checked to locate the trouble. If the crank­
ing motor does not operate, it will probably 
have to be removed from the engine so it can 
be analyzed in detail. 

Donated by John & Susan Hansen - For Personal Use Only



ELECTRICAL 
SYSTEM L-LINE MOTOR TRUCK SERVICE MANUALSection J 
Page 4 

Fig. 8 • Schematic wiring diagram of six-pole,
six-brush, series-wound .cranking motor. Fig. 6 • Schematic wiring diagram of two-pole, 

four-brush, series-wound cranking motor. 

Field coil 

A·22730 

Fig. 7 • Schematic wiring diagram of four-pole, 
four·brush, series-wound cranking motor. 
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Timing gears and camshaft 
Water pump overhaul .•.• 

• • . . • . • . . . . . . •..•...••.•.•.. 
. •.... 

. .....•......•.......... 
. . . . • • •..• 

REPAIR OF SUB-ASSEMBLIES AND ASSEMBLING 
Camshaft bushings ••.••.••.••..•...•. 
Connecting rods and pistons •..•..••.•..•.. 
Crankshaft, flywheel and camshaft inspec lion . 
Cylinder block inspection. • • • • • . . . .•.• 
Cylinder sleeve fits •..•.... 
Miscellaneous parts inspection. 

ASSEMBLY OF ENGINE 
Accessories ...•.•. 
Camshaft and Gear .•. 
Clutch .........•. 

Connecting rods and pistons. 
Crankshaft •.•..... 
Cylinder head ..•... 
Engine mounting.•... 
Flywheel al)d housing . 
Manifold ......•... 
Rocker arm assembly. 
Tappets ....• 
Valve adjus ting . . . . . 

Page 
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2, 3 
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5, 6, 7 


9 
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10, 11 

11, 12 


3-5 

7-8 


9, 10 


13 

13-15 


15 

12 

13 

16 
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ENGINES 
IndexL-UNE MOTOR TRUCK SERVICE MANUAL 

Page 3 


ENGINE GROUP-Continued 

SECTION "C"-SUPER RED DIAMOND ENGINE 
L-l85, L-190, L-l93, L-l94, LC-l90 (RD-372 Engine) 


MODELS L-l90, L-194, L-l95, LC-190, LF-190, L-200, L-204 (RD-406 Engine)

{L-200, L-204, L-205, LC-200, L-21 0, LF-2l0 (RD-450 Engine) 


DESCRIPTION ..• , . 

ENGINE REMOVAL. 

ENGINE DISASSEM.BLY 
Connecting rods and pistons .....•.•..•........•.•••••.......•... 
Cylinder head and valves ..... 
Flywheel and housing ..•... 
Main bearings ..•. 
Manifold 0 

Oil pump overhaul .. 
Rocker arms. . . • . . . . . .. . .•.•. 
Water pump overhaul ...•.. 0 

REPAIR OF SUB-ASSEMBLIES AND ASSEMBLING 
Camshaft bushings .•.•.........•.•.•.••..•.... , ......•.. 

Connecting rods and pistons .•.. 0 •• 0 •••••••••••••••••••••••• 

Crankshaft, flywheel and camshaft inspection .......•••.•.•.......... 

Cylinder block and sleeves, ..••...•.......•.... 

Miscellaneous parts inspection ..••.••..•. , 

ASSEMBL Y OF ENGINE 
Accessories ... , ........ . 
Camshaft and gears 0 ••••••• 

Clutch .•...........•...• 

Connecting rods and pis tons .•.. 

C r ankcas eventila tor. . • . . . . • . 

Cylinder head •.•.......•.. 

Engine mounting.•.•...•...• 

Flywheel and housing ...•.•.• 

Main bearings ..•...•. 

Rocker arm assembly ... 

Tappets ..... . 

Timing ...... . 

Valve adjusting. 


•......•.•....... , .... 
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24, 25 

21 

23 


18- 23 

26 

23 

24 

21 


18-21 

23 

21 

22 

24 


PRINTED IN UNITED STATES OF'" AMERICA 

Donated by John & Susan Hansen - For Personal Use Only

http:DISASSEM.BL


Donated by John & Susan Hansen - For Personal Use Only



ENGINESR-LINE MOTOR TRUCK SERVICE Specifications 
Page 1 

SUPER BLACK DIAMOND 2H2 SLEEVELESS ENGINE 

SPECIFICATIONS 


Engines used in R-Line chassis are the same as used in L-Line trucks except the new 
BD-282 Super Black Diamond Sleeveless Engine has been added for the RF-170, R-180, RC-180 
as standard equipment. The following chart lists specifications of this new engine . 

Engine .......... . . . Super Black Diamond 282 Sleeveless Engine 

Number of cylinders .. • .•.. 6 

Bore .. ~-13/l6 

Stroke. · .4-1/8 

Displacement (cu. in.) .. .282.546 

Rated H.P. (A.M.A.) .. · .. 34.8 

Brake H.P. (maximum) · 130.2 

At R.P.M. · .3400 

Brake H.P. (net). · . 117.5 

At R.P.M.... · .3200 

Torque maximum (lbs-ft). .246.3 

At R.P.M. · .1800 

Torque net (lbs-ft) · 238.2 

At R.P.M..... .1600 

Maximum recommended speed R.P.M. .3400 

Compression ratio. . 6.5 

Firing order . -.... 1-5-3-6-2-4 

Crankcase refill capacity (qts) •. 7 

Weight (bare) (lbs.) ....... . 742 

Weight with standard accessories (lbs.) . 831 

CRANKSHAFT 

Main journal diameter. · 2.701 

Crankpin diameter .2-1/8 

Bearing clearance .0013-.0043 

Crankshaft end play .0055-.0145 

Trust taken by .... . .. Rear 

Hardening method... . Through 

ers 12-MARCH 1953 (Supplemental page, for erS-Ill. PFlINT!:tI IN UNITED STATes OF AM!:RICA., 

Donated by John & Susan Hansen - For Personal Use Only



ENGINES 
Specifications R-LiNE MOTOR TRUCK SERVICE 

Page 2 


CAMSHAFT 

Camshaft journal diameter: 

Front .. 1.8130-1.8145 

Second. 1. 7248-1. 7263 

Third .. '. 1.7098 -1 .711 3 

Fourth . 1.5010-1.5025 

Camshaft bearing clearance. .0010-.0035 

Camshaft end play .0020-.0100 

Thrust taken by .. Thrust flange 

Camshaft gear backlash. . ..0015 (desired) 

CONNECTING RODS 

Connecting rod bearing end clearance .0070-.0130 

Connecting rod bearing clearance ... .0007-.0032 

PISTONS 

Material. .. Aluminum alloy 

Recommended piston clearance.. .003 

PISTON PINS 

Length .... 3.201 

Diameter •. .9193 

Pin fit at room temperature (70 0 ): 

Recommended clearance in rod. . .. .. .. . . . . . . . .. . . .. . . . . . . .. .. . . . . . . . .0003-.0005 

.0001 tightRecommended clearance in piston. . .0003 loose{ 

FEELER GAUGE RIBBON CHECKING 

Width .... 1/2" 

Thickness. .003 

Tension on scales (lbs.). 6-18 

Desired tension (lbs.) .. . . 12 
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ENGINE 
R-LiNE MOTOR TRUCK SERVICE Spe cifications 

Page 3 

PISTON RINGS 

Compression rings: 

Number used on each piston. •...... 3 

Size ...•...•.....•.•......•...•.•...•.......••.•...•..•....• {{1(h3{;~ 


OIL RINGS 

Number used on each piston. . .. 1 

Size ....... . 3/16 

Ring diameter • 3-13/16 

RING GAP 

Compression. ..010-.026 

U -flex ..... . .0,003-.027 

FIT IN GROOVE 

Compression top . .0025-.0040 

Second and third.. .0015-.0030 

Oil control fourth. .0015-.0035 

VALVES EXHAUST INTAKE 

Stem diameter. .372 .372 

Angle of face •.• 

Tappet clearance (hot). .023 .023 

Stem clearance in guide. .003 .002 

Width of valve seat •••. 5/64-7/64 3/64-5/64 

S10 Roto valve cap to stem clearance. .001-.005 

VALVE TAPPET 

Clearance in block ..............................................0015-.003 

VALVE SPRINGS 

Free length ..•... . .. 2.187 

Length valve open.. ... 1.468 

Pounds pressure - valve open... . . 186-196 

Valve Rocker Arm Clearance in Shaft .0015-.004 

CTS 12-MARCH 1953 (Supplemental pages for CTS·I1I. PRINTED IN UNITED STATES OF AMERICA. 
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ENGINE 
Specifications R-LINE MOTOR TRUCK SERVICE 
Page 4 

VALVE TIMING 

Intake opens (before T. D. C.) .. 

Intake closes (after T. D. C.) .. . . .. . . . .. . . . . . . . . .. .. ........ 

Exhaust opens (before T. D. C.) ... .. . .. . . . . '" .. . . . . . . ... . . . . . . . 
Exhaust closes (after T. D. C.) .•.. 

Intake valve tim.ing checking clearance. .020 

OIL PUMP 

Body gear end clearance. .0025-.0055 

Pum.p body to spiral gear clearance .. .0048- .0088 

Pum.p shaft diam.eter.••...... .4885-.4890 

Pum.p shaft clearance in bore ..• .005 

OIL PRESSURE 

Minim.um. 1bs. · . 15-20 

At R. P. M .. · . Idling 

Maxill'lum. 1b s . · .40-45 

At R. P. M .... .1200 and up 

Donated by John & Susan Hansen - For Personal Use Only
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ENGINE SPECIFICATIONS 


ENGINE MODELS SD-220 SD-240 BD-269 RD-371 

Number of cylinders ..• , 6 6 6 6 
Bore •.......... , 3-9/16" 3-9/1611 3-9/1611 4-3/8" 
Stroke .•.•.•...• , 3-11/16" 4-1/64" 4-1/2" 4-1/8" 
Displacement (cu. in.). 220.50 240.30 269.10 372.06 

Rated h.p. (A.M.A.)••... 30.4 30.4 30.4 45.9 
Brake h.p. (maximurn), •. 100,0 108 100,5 143,8 

At r.p.m........• , 3600 3600 3000 3200 
Brake h.p. (net) ..... , , 90 93 88,6 128 

At r.p.m...••..... 3600 3400 2800 2850 
Torque maximum (lbs.ft.~ 173.5 191. 9 222.0 282.5 

At r.p.m.......... 2000 1400 1600 1600 
Torque net (lbs. ft.) .... 167 186 216.5 280.0 

At r.p.m........•. 1200 1100 1000 1000 
Maximum recommended 

speed r.p.m....... , 3600 3400 3000 
Governed speed r.p.m... , 2850 
Compression ratio .... , 6.5 6,5 6,3 6,3 
Firing order ..... , ... 153624 153624 153624 153624 
Crankcase refill capacity 

(q ts.) . . • . . . • . . . .. 7 7 7 9 
Weight, bare (lbs.) ..... 607 607 781 937 
Weight, with standard 

accessories (lbs.).... 673 673 874 1047 
CRANKSHAFT: 

Main journal diamBter. { 2.748"­
2.749" 

2.748"­
2.749" 

2.7005"­
2.70 IS" 

3.2495"­
3.2505" 

Crankpin diameter ... { 2.373" -
2.374" 

2,373" -
2.374" 

2.122" -
2.123" 

2.751"­
2.752" 

Bearing clearance .•. r 
l 

.0010"­
,0040" 

.0010"­
•0040" 

,0013"­
,0043" 

,0013"­
.0043" 

Crankshaft end play •• 005" -. 0 13" .005"-,013" .0055"-,0135" ,004"-.01211 

Thrus t taken by ..... { rear 
interm. 

rear 
interm. 

rear rear 

Hardening method.... through through through tocco 
Main bearing bolt ten­

sion (ft. Ibs.) ...•. 75-85 75-85 100-II 0 100-1I0 
CAMSHAFT: 

Camshaft journal dia­
meter 

Front .......... ' { 
2.109" ­
2,110" 

2.109" -
2.110" 

1.811"­
1.812" 

2.109"­
2.110" 

Second ..• , . , , , ., { 
2,089"­
2.090" 

2.089"­
2.090" 

1.577"­
1.578" 

2.089" -
2.090" 

RD-406 RD-450 

6 
4-3/811 

4-1/211 

405.89 
45.9 
154,2 
3200 
138 

2750 
319.0 
1200 

313.5 
1000 

6 
4-3/811 

5" 
450.99 

45.9 
162,2 
3000 
146 

2600 
358.5 
1200 
354.0 
1000 

2750 
6.3 

153624 

2600 
6,2 

153624 

9 
942 

9 
948 

1076 1082 

3.2495"­
3,2505" 
2.751"­
2.752" 
,0013"­
,0043" 

.004" -,012" 
rear 

3.249511 
-

3.2505" 
2,751"­
2.752" 
,0013" -
.0043" 

.004"-.01211 
rear 

tocco tocco 

100-110 100-110 

2.109" -
2.11 0" 
2.089"­
2.090" 

. 

2,109" -
2.11 011 
2.089"­
2.090" 

CONT. 

R-6602 


6 
4-7/811 

5-/38" 
602.00 

153624 

16 
1638 

1863 

3.2491!­
3,250" 
2.999" ­
3,000" 
,0022" ­
•0046" 

,006"-.00811 

front 

tocco 

105-115 

2.1220"­
2.1225" 
2.1220"­
2.1225" 

r. 
r 
Z 
tTl 

3: 
o 
--l 
o 
:;0 

--l 
:;0 
C 
() 
7\ 
(f) 

tTl 
:;0 

< n 
tTl 

3: 
::t> z 
C 
::t> 
r 

Ul 
'U 
(l) 
n 
~t'l",,·Z 

"dQ(l
\I) ,.,. ...... 

O'Q ""'Z 
(l) g t'l 
,...UlUl 
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ENGINE MODELS SD-220 SD-240 BD-269 RD-372 RD-4.06 RD-450 
CONT. 
R-6602 

C/Q Il> 
(1) n 0....1-< 
N~Z

() M 
III til 

Third .•....... , , 

Fourth ... , ...... 

2.06.9" -
2,070" 

1.4995"­
1.5005" 

2.069"­
2.070" 

1.4995" -
1.5005" 

1.562"­
1.563" 
1.499" -
1.500" 

2.069"­
2.070" 

1.4995"­
1.5005" 

2.069"­
2.070" 

1.4995"­
1. 5005" 

2,069"­
2.07011 

1.4995" -
1.5005" 

2.1220" -
2.122511 

2.1220" -
2.1225" 

c: 
o 
:::l 
Ul 

Fifth ..... , .•. , . " ..... " ......... .. .............. 0" "' ...... 1>"" ...... .. ............ "0. .. .... " .... 0""" 0.00 •••••• 2.1220"­

Camshaft bearing { 
clearance, ... , . , . 

Camshaft end play . , . { 

Thrus t taken by . . . . . { 

Camshaft gear backlashi 

.0010"­
• 0035" 
.0020"­
.0080" 
Thrust 
Flange 
.0015" 

(desired) 

, 00 10"­
.0035" 
.0020"­
.0080" 
Thrus t 
Flange 
.0015" 

(desired) 

· 00 10"­
.0035" 
.0020"­
.0080" 
Thrust 
Flange 
,0015" 

(desired) 

.0010"­

.003511 

.0020" -
•0080" 
Thrust 
Flange 
.0015" 

(desired) 

• 00 10"­
.0035" 
.0020"­
•0080" 
Thrust 
Flange 
.0015" 

(desired) 

•00 I 0"­
.0035" 
.0020"­
•0080" 
Thrust 
Flange 
.0015" 

(desired) 

2.1225" 
.0015"­
.0025" 
.0050" 
.0070" 
Thrust 
Flange 
.0015" 

(desired) 

r;­
C z 
(T1 

s: o 
--l 

CONNECTING RODS: o 
Connecting rod bearing { 

end clearance .•... 
Connecting rod bearing { 

clearance........ 
Connecting rod bolt nut 

tension (ft. lbs.). , .. 

.0070"­
• 0 13" 

.0011"­

.0011"­

45-55 

.0070" -
.013" 

.0011"­

.0032" 

45-55 

.0070"­
.0130" 

•0007"­
.0032" 

60 70 

.0070"­
.0130" 

.0012"­

.0037" 

75-85 

.0070"­
.0130" 

.0012"­

.0031" 

75-85 

.0070"­
.0130" 

.0012" -

.0037" 

75-85 

.0060"­
.0100" 

.0012"­

.0036" 

100-110 

:::0 
--l 
:::0 
C 
() 
7\ 

PISTONS: 

Material ..•....... { 

Recommended piston 
clearance: 

aluminum-
alloy 

.003 

aluminum-
alloy 

.003 

aluminum-
alloy 

.003 

alum.inum­
'lHoy 

.003 

aluminum-
alloy 

.003 

aluminum-
alloy 

.003 

aluminum-
alloy 

en 
[T1 
:::0 
< 
() 
[Tl 

PISTON PINS: 
Length ••...••.... 

Diameter .......•. { 

Pin fit (room tempera­
ture70 0 F.):­ . 

r 

2.950" 
.8748" -
.8750" 

2.950" 
.8748" -
.8750" 

2.950" 
.9192/1­
• 91 94" 

3.79611 

1.1089"­
1.1091" 

3.796" 
1.1089"­
1.1091" 

3.796. ' 
1.1089" -
1.1091" 

1.4998" -
1. 5000" 

s: » z 
c » 
r 

Recom~ended clear­
ance in rod.· .•.•. 

Recommended clear­
ance in pis ton. . •. 

{ 

J 
L 

.0002"­

.0004" 

.0000"­

.0002" 

.0002" -

.0004" 

.0000"­

.0002" 

.0003"­
•0004" 
.0000"­
.0002" 

.0005"­
•0006" 
.0000"­
.0002" 

.000511 
-

.000611 

.0000" -

.0002" 

.0005"­
•0006" 
.0000" -
.000211 

.0003" -

.0007" 
• 000 1" - tight 
. 000 111 -loos e 

FEELER GAUGE RIBBON 
CHECKING: 
Width ............ 
Thickness .•.•..... 
Tension on scales (lbs.) 
Desired tension (lbs.) . 

1/2" 
,003" 
6-18 

12 

1/2" 
. 0 03" 
6-18 

12 

1/2" 
.003" 
6-18 

12 

1/2" 
.003" 
6-18 

12 

1/2" 
. 00311 

6-18 
12 

1/2" 
. 00311 

6-18 
12 

1/2 11 

•005" 
5-10 

8 
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CONT. 
ENGINE MODELS 	 SD-220 SD-240 BD-269 RD-372 RD-406 RD-450 R-6602 

PISTON RINGS: 
COlTIpression Rings:­

Ntunber used on each 
pis ton, • 3 3 3 3 3 3 4 

1-3/3211 1-3/3211 1-3/3211Size. . . . • . . { 	 1-3/3211 1-3/32" 1-3/3211 

2-1/S" 2-1/S I1 2_1/SII 2-1/S11 2-1/8" 2-1/8"
Oil Rings: 

Ntunber used on each 
piston, .. 1 1 1 1 1 1 1 r­

Size ..•... 3/16" 3/16" 3/1611 3/1611 3/16" 3/1611 r­
Ring dialTIe ter 3-9/1611 3-9/16" 3-9/1611 4-3/8" 4-3/8" 4-3/8 11 zRing Gap:­

COlTIpression, . 0 16" -. 026" ,016" -.026" ,016" -,026" ,025" -, 03511 ,025" -.035" .025"-.035" .013" -,023" 
(TJ 

U-F1ex •. , , •• 3: 
Fit in Groove:-

COlTIpression - top, , { 	 ,0025" - 00025 '1 - ,0025"­ ,0040'1 - ,004011 
- ,0040"­ ,0055"­ o ~ ,0040" .004011 ,0040" 00055" ,0055" ,0055" .0070" :::0.0015'1 - ,001511 

- .0015"­- 2nd &: 3rd • , , , . { .0020'1 - ,0020"­ ,0020"­ ,0025"­
,0030" ,0030" .0030" .0035" ,0035" .0035" ,0035" -l 

:::0,001511 
- .001511 

- .0015"­ ,0015"­ ,0015"­ .001511 
- .0015" ­Oil Control - fourth • { C,0035" .00351' .003511 .0035" ,003511 .0035" ,0035" n

Plain - fifth, , , 	 .0015" ­ A 
,0035" 

(f)INTAKE VALVES:­
(TJ

StelTI dialTIeter •. .372" .372" ,342" A34" .434" .434" .497311 :::0 
Angle of face ••.• 30° 3 	 45° 15° 150 15° 30° <
Tappet clearance ,018"-.020" 1.018,,-.02011 I,OIS"-,02011 I,OISII -,02011 1,018"-,02011 1,01811 -,020" I .020" n
StelTI clearance in guide ,00151' -.0035" ,00151' -.0035" ,0015"-.0035" ,0015"-.0035" .0015"-.0035" .0015"-.0035" ,0008"-,0021" (TJ 
Width of valve seat. .. 1/64"-3/64" 1/64"-3/64" 5/64"-7/64" 5/64"-7/64" 5/64" -7/6411 5/64"-7/6411 1/16"-3/32" 3: 

EXHAUST VALVES: » 
StelTI dialTIe ter, , . .370" .370" ,341" .434" .43411 ,434" ,494" z 
Angle of fac e, , .. 300 30° 45° 45° 45° 45° 45° c 
Tappet clearance (hot). ,018 1' -.020" .018"-.02011 .01811 -.020" .018"-.020" ,018" -,020" ,018"-.020" .020" » 
StelTI clearance in guide ,002" -.004" .00211-.004" •002" -,004" . 00211 -.00411 .00211 -,004" .002" -.004" ,003511-.00511 r-
Width of valve seat .•• 3/6411 -5/6411 3/6411 -5/64" 5/64"-7/641f 3/3211 -1 3/32"-1 3/32"-1/8" 5/64"-7/6411 

Slo-roto valve cap to 

s telTI clearance .. .002"-,00611 ,002" -, 006'1 , 002" -, 006" . 002" -.006" 


VALVE TAPPET:­ VI 
Clearance in block, . 00 1511 

-. 00311 ,0015"-,003" .0015"-.003" .001" -, 003" .00 I" -. 003" ,001"-,003" ,0019" -.0002" 'tl 
(b 

n 
VALVE SPRINGS:­	 ~M ....·zFree 1enght: 'U~o 

P'<"'"HInner. 	 2-11-16" 2-11/1611 2-33/6411 2-11/3211 2-11/3211 2-11/32" 2-3/411 
OQ ..... Z 

Outer. , .. 2-9/16 1
' 2-9/16" 2-9/16" 2-13/16" g M(b 

WUlVl 
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ENGINE MODELS SD-220 SD-240 BD-269 RD-372 RD-406 RD-450 
CONT. 
R-6602 

~CIl.... 
° l::I 
(Il 

Length - valve open: 
Inner .......•.•• 
Outer .•.....•.•. 

1.683" 
•...•..... 

1.68311 

.......... 
1.668" 
.•.•....•. 

1.503" 
1. 7 06" 

1.503" 
1. 7 06" 

1.503" 
1.706" 

1.750" 
1. 750" 

Lbs. pressure - valve 
open: 

Inner .•....••..• 
Outer .•.....•... 

141-149 
•...•...•. 

141-149 
........... 

103-111 
• •••••• 0 •• 

83-88 
133-141 

83-88 
133-141 

83-88 
133-141 

82-88 
160-170 

r;­
C 

VALVE ROCKER ARM { 
CLEARANCE IN SHAFT 

VALVE TIMING: 
Intake opens (before 

T.D.C.) ...•...•. 
Intake closes (after 

.0015"­
• 0 04" 

10° 

.0015"­
•004" 

10° 

.0015"­
•004" 

5° 

,0015"­
.004" 

8° 

,0015"­
•004" 

8° 

.0015" -

.004" 

8° 

,0002" -
.0014" 

12° 

z 
(Tl 

:::: o 
-1 
o 
:;;0 

L.D.C.) .••..•.•. 
Exhaus t opens (before 

L.D.C.) . , ...•.•. 
Exhaus t closes (after 

46° 

48° 

46° 

48° 

45° 

40° 

52° 

55° 

52° 

55° 

52° 

55° 

62° 

54° 

-1 
:;;0 
C 
() 

T.D.C.) .....•..• 8° 8° 10° 15° 15° 15° 20° ~ 
Intake valve tiITling 

clecking clearance•. 

OIL PUMP; 
Body gear end clear­

ance •••..•...•. 

.023" 

.0025" -,005511 

.023" 

,0025" -.0055" 

.0231t 

.0025"-.0055" 

.023" 

•0025" -.0055" 

,023" 

•0025" -.0055" 

,023" 

•0025" -,0055" 

,020" 
{j) 
(Tl 
:;;0 
<n 
(Tl 

PUITlP body to spiral 
gear clearance .•.. 

PUITlP shaft diaITleter.. { 

PUITlP shaft clearance 
in bore ••• , .•.•. 

...•...... 

.4885" -

.4890" 

,005" 

....•..••. 

.488511 
-

.4890" 

,005" 

.03125" 
,4985"­
.4992" 

.005" 

.03125" 

.4985" -

.4990" 

.005" 

.03125" 

.4985" -

.4990fl 

•005" 

.03125" 

.4985" -

.4990" 

.005" 

$ 
:l> z 
c 
:l> 
r 

OIL PRESSURES 
MiniITlUIT1 (lbs.) .•••. 15-20 15-20 15-20 15-20 15-20 15-20 

At r.p.ITl••.•••.•. 
MaxiITlUIT1 (lbs.) .•.•. 

idling 
40-45 

idling 
40-45 

idling 
40-45 

idling 
40-45 

idling 
40-45 

idling 
40-45 

At r.p.ITl•..•.•.•. 1200 up 1200 up 1200 up 1500 up 1500 up 1500 up 

CYLINDER HEAD: 
Cylinder head bolt 

(ft. 1bs.) .....•.•. 85-95 85-95 75-85 100-110 100-110 100-110 100-110 
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SILVER DIAMOND ENGINE 


RECOMMENDED 
NAME OF ASSEMBLY WRENCH TORQUE 

LOAD, FT.-LB. 

Generator s trap to generator .•.•.•.•.• 14 - 16 

Water outlet •.•.•.•••.•.•.••••.•• 8 - 10 

Coil bracket to cylinder head ••.•••..•• 14 - 16 

Fuel pump to crankcase••••.•.•.....• 8 - 10 

Oil pan to crankcase .•.•...•......•• 14 - 16 

Distributor adapter ·to crankcase•..•..•• 14 - 16 

Oil pump cover to body ••.•••••.•...• 14 - 16 

Vibration damper to pulley. • . •.•.. 16 - 18 

Oil pump body to crankcas e • • • . • . ••••• 14 - 16 

Generator mounting •....•.•••.•.•.. 8 - 10 

Coil mounting •..•.•.•.••• ' •••..•• 16 - 18 


Manifold to cylinder head, ••...•••.•.. 25 - 30 

Engine support bracket to cr'ankcase •.•.. 25 - 30 

Generator bracket to crankcase .•.•...• 25 - 30 

Intake to exhaust manifold •••••••..••• 25 - 30 

Water pump to crankcase..•.......•.• 25 - 30 

Cylinder head cover ....•..•.•.•••.. 25 - 30 

Gear case cover to cr~nkcase.•.•...•.. 25 - 30 

Camshaft thrus t flange .•.•••••.•.•.. 25 - 30 

Connecting rod bolt•..••••.•.••••••• 45 - 55 

Carburetor to manifold ..••.•.•••.•.. 23 - 28 

Intake to exhaust manifold ••••••.•...• 23 - 28 


Gear case cover to plate •. 9 - 11 

Flywheel housing ...•.•. 50 - 60 
Oil pressure relief valve. 13 - 15 
Flywheel to crankshaft ...•.. 55 - 65 

Starting motor .•...•••.•••.••..•.• 75 - 85 
Cylinder head capscrew...•.•.•••••.. 85 - 95 
Crankshaft bearing bolt ...•.•.•.•.••. 75 - 85 

Starting crank nut...•.• 90 - 100 
Camshaft lock nut...•... 110 - 120 

Spark plug (in cas t iron) •. 32 - 35 
Spark plug (in cas t iron) .. 25 - 28 
Spark plug (in aluminum) •. 21 - 25 
Spark plug (in cast iron) •.•• 28 - 31 
Spark plug (in aluminum) ...• 25 - 28 

SIZE AND 
THREAD 

5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 

3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 

5/16 

7/16 
7/16 
7/16 

1/2 
1/2 
1/2 

1 
1 

7/8 
14 MM 
14 MM 
18 MM 
18 MM 

-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-

-

-
-
-

-
-
-

-
-

-

18 
18 
18 
18 
18 
18 
18 
18 
18 
24 
24 

16 
16 
16 
16 
16 
16 
16 
16 
24 
24 
24 

24 

14 
14 
20 

13 
13 
13 

14 
20 

18 

PfUNTEO IN UNITED STATES OF AMERICA 

Donated by John & Susan Hansen - For Personal Use Only



ENGINES 
Specifications L-UNE MOTOR TRUCK SERVICE MANUAL 
Page 6 


SUPER BLUE DIAMOND ENGINE 

SIZE AND 
NAME OF ASSEMBLYTHREAD 

5/16 - i8 Air cleaner to cylinder head•••.•.•••.. 
5/16 - 18 Fuel PUInp to crankcase••.•...•.•.•.• 
5/16 - 18 Crankshaft rear oil seal, upper•.•.•.••• 
5/16 - 18 Distributor bracket to cylinder head •••.• 
5/16 - 18 Oil pUInp cover to body ••••••••.•••.• 
5/16 - 24 Vibration damper to pulley.•...•....•• 
5/16 - 24 Gear ca.se cover to plate ••..••..•.•.• 
5/16 - 24 Generator mounting •..•...•••.•.•. 

3/8 - 16. Manifold to cylinder head•••.••••••••• 
3/8 - 16 Oil pan to crankcas e ..••...•••.•.•.• 
3/8 - 16 Generator bracket to crankcase .•.•••.• 
3/8 - 16 Oil pump body to crankcas e •..••. , .• ,'. 
3/8 - 16 Water PUInp to cylinder head ••••.•••.. 
3/8 - 16 Crankshaft rear oil seal, lo,wer•...•. 
3/8 - 16 Gear case cover to crankcase•....•... , 
3/8 - 16 Cam shaft thrus t flange ...•••.••..... 
3/8 - 16 Star ting mo tor. • • • . • . • . . • • • . . • • • . . 
3/8 - 24 Carburetor to manifold. • . •. • ..•.••• 
3/8 - 24 G ear cas e c over to pIa te . • • • . . . . • . . • • 

7/16 - 14 Oil pressure relief valve •.•..•..•••.. 
7/16 - 20 C onnec ting rod bolt. . • . . .• . • . • . • . •.• 
7/16 - 20 Intake to exhaus t manifold .•.•.•.•.•.• 
7/16-20 Connecting rod bolt•.•.•.•.....•.•.. 

1/2 - 13 Flywheel housing ...•...•••.••..... 
1/2 - 13 Cylinder head cap screw ••..•••.•.••. 
1/2 - 20 Flywheel to crankshaft ...•.•...•.•. 

9/16 - 12 Crankshaft bearing capscrew .•.•.•••. 
9/16 - 12 Crankshaft bearing caps crew .•••.•. 

1 - 20 Camshaft lock nut...•••.•.•.•.•.•.• 

7/8 - 18 Spark plug (in cas t iron) •...•••.•.•.• 
14 MM Spark plug (in cas t iron) •.•.•...•...• 
14MM Spark plug (in alUIninUIn) •...•.•.•.•.• 
18 MM Spark plug (in cas t iron) ~ . • . •...... 
18 MM Spark plug (in alUIninUIn) •.•.•.•.....• 

RECOMMENDED 

WRENCH TORQUE 


LOAD, 

18 

8 


14 

14 

14 

16 

8 

8 


25 

25 

25 

25 

25 

25 

25 

25 

25 

23 

. 9 


13 

60 

55 

60 


75 

75 

90 


100 

100 


110 


32 

25 

21 

28 

25 


-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-

-
-
-
-

-
-
-

-
-

-

-
-
-
-
-

FT.-LB. 

22 

10 

16 

16 

16 

18 

10 

10 


30 

30 

30 

30 

30 

30 

30 

30 

30 

28 

11 


-15 

70 

65 

70 


85 

85 

100 


no 
110 


120 


35 

28 

25 

31 

28 
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SUPER RED DIAMOND ENGINE 


SIZE AND 
THREAD 

5/16 
5/16 
5/16 
5/16 
5/16 

3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 

7/16 
7/16 
7/16 
7/16 

1/2 
1/2 
1/2 
1/2 
1/2 

9/16 
9/16 
9/16 
9/16 

1 

7/8 
14 MM 
14 MM 
18 MM 
18 MM 

-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-

-
-
-
-
-

-
-
-
-

-

-

18 
18 
18 
24 
24 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
24 
24 
24 
24 

20 
20 
20 
20 

13 
13 
13 
13 
13 

18 
18 
18 
18 

20 

18 

NAME OF ASSEMBLY 

Dis tributor bracket to cylinder head 

Crankshaft rear oil seal, upper•... 

Crankshaft rear oil seal, lower.. 

Generator mounting .. , •••••. 

Carbu.retor to manifold (Holley) 


Starting motor mounting •.•. 
Oil pump body to crankcase •• 
Camshaft thrust washer...•. 
Damper to pulley hub •.•.•..••.• 
Fuel pump to crankcase••••.•.• 
Rocker arm bracket to head ..• 
Gear case to crankcase .......•.• 
Generator bracket to case .•.•.•.• 
Water pump to cylinder head ••.••••• 
Oil pan to crankcase ...•.•.•.•.•.• 
Oil filler. . . . . . . • • • . . . • . • . , . , . • . • 
Gear case cover to crankcase plate .•.••• 
Carburetor to manifold (Zenith) •. 
Gear case cover..•••.• 
Manifold to cylinder head•.•. 

Intake to exhaus t manifold ••. 

Intake to exhaus t manifold. , ...•.•.•.• 

Connecting rod capscrew (place type). 

Carburetor to manifold. • • • . . . •.•.• 


Oil filter mounting. . • . • . . . • . •.•.• 

Cylinder head capscrew, oil. •• . .•••.• 

Cylinder head caps crew, long ••...•••.• 

Cylinder. head caps crew, short •.•.• 

Flywheel housing to crankcase ••• 


Crankshaft to flywheel. ••••. 

Crankshaft to flywheel•. 

Crankshaft bearing cap. 

Crankshaft bearing cap. 


Camshaft gear nut ••.• 


Spark plug (in cast iron) ••• 

Spark plug (in cast iron) •.• 

Spark plug (in aluminum). 

Spark plug (in cast iron) • 

Spark plug (in aluminum). 


RECOMMENDED 

WRENCH TORQUE 


LOAD, FT.-LB. 


18 - 22 
18 - 22 
18 - 22 
20 - 24 
20 - 24 

25 - 30 
25 - 30 
25 - 30 
30 - 35 
25 - 30 
25 - 30 
25 - 30 
25 - 30 
25 - 30 
25 - 30 
25 - 30 
25 - 30 
23 - 28 
23 - 28 
23 - 30 

55 - 65 
55 - 65 
75 - 85 
40 - 45 

75 - 85 

100-110 

100 - 110 

100-110 


75 - 85 


150 - 160 

150 - 160 

100-110 

100 - 110 


110 - 120 

32 - 35 

25 - 28 

21 - 25 

28 - 31 

25 - 28 
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SILVER DIAMOND ENGINE 

Fig. I - Silver Diamond Engine 
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DESCRIPTION 

General 

The Model SD engine is a 4-cycle, 6-cylin­
der-in-line, overhead-valve-type engine (Fig. 1 
and Fig. 2). The engine serial number is 
stamped on a pad at the front on the right side 
of crankcase just below the cylinder head. The 
block does not have replaceable liners for the 
cylinders. The detachable cylinder head con­
tains all valves, valve guides, and springs. 
The cylinders are numbered from front (fan 
and timing gear end) to rear. Engine crank­
shaft rotation is clockwise as viewed from the 
front end of the vehicle. The intake and ex­
haust manifolds, carburetor, starter, and gen­
erator are located on the right side of engine. 
The ignition coil, distributor, fuel pump, oil 
pressure regulator, and breather are located 
on the left side of engine. The oil fille r inlet 
is located in the valve cover on the top of en-

Retainer 

Page 3 

gine. The bayonnet type oil level gauge is 
located on the left side of engine. The water 
pump is located at the front of engine. 

Construction 

1. 	 The generator, fan, and water pump are 
driven by a V-type belt from a driven pul­
ley mounted on the front end of crankshaft. 
The distributor, mounted at the left side 
of engine, is driven by the camshaft through 
the oil pump. 

2. 	 The exhaust and intake manifolds are bolted 
to each other and to the right side of the 
engine head. The intake manifold and the 
exhaust manifold are each cast in one 
piece. 

3. 	 A vibration damper is provided at the ,front 
end of the crankshaft on the model SD-240 
engine only. 

e:i;J~~~~~~---- Cover capscrew 

Rocker arm 

shaft 

Rocker arm 
Lock----­	 1:..-- ­ cover 

Spring ----....lIIl!!III!'!~1 Sleeve dowel 

Cover gasket 

.:-....---Valve guide 

!;.!!!!!!;,..~--- Valve 

'...!...._-- Valve seat 

Push rod 

E4f.---Seal ring 

Connecting rod 
A.21930 

Fig. 3 - Sectional view through engine showing details of valve mechanism. 
PRINl'EO IN UNITED STA"rEs OF AMERICA 
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4. 	 The cylinder block and crankcase are cast 
in one piece, and carry the crankshaft 
main bearings. Water circulation pas­
sages completely surround the cylinders 
in the crankcase, and also provide coolant 
to the cylinder head. 

5. 	 Oil is supplied under pressure by the oil 
pump to the engine lubrication system. 
Oil spray from the revolving cranksahft is 
distributed to the cylinder walls, pistons, 
and other moving parts inside the engine. 

6. 	 Exhaust valve seats are of alloy, and are 
pressed into place (Fig. 3). These valve 
seats lengthen the period between valve 
reconditioning operations. Valves and 
valve seats are cooled by continuous cir ­
culation of water through the cylinder 
head. 

7, 	 The detachable cylinder head is bolted to 
the crankcase, and a gastight and water­
tight seal is maintained by means of a 
gasket. 

8. 	 The crankshaft is a drop forging of heat­
treated steel. It is counterweighted, bal­
anced both statically and dynamically, and 
ground to close limits. The shaft is 
mounted in four precision-type replace­
able shell bearings, the number three 
bearing taking up the thrust. 

9. 	 The pistons are made of an aluminum al­
loy, are cam ground, and are fitted with 
three compression rings and one oil con­
trol ring. The full-floating type piston 
pins are held in place in the pistons, at 
the ends of the pins, by snap rings. 

10. 	 The camshaft is machined from a solid 
drop forging and mounted in four special 
replaceable bearings. 

11. 	 The flywheel is bolted and doweled to the 
crankshaft flange. The timing mark is lo­
cated on the flywheel. 

ENGINE REMOVAL 

The engine, with transmission removed, 
can be lifted from chassis, without disturbing 
the fender and grille assembly by using a suit ­
able chain sling and a floor crane (Fig. 4), Dis­
connect the following electrical circuits, hose 
connections, and various units as outlined: 

1. 	 Drain engine oil pan. Drain all coolant 
from engine cooling system by opening the 
drain cock on side of engine as well as the 
radiator drain cock. 

Fig. ij - Removing Silver Diamond Engine. 

2. 	 Disconnect upper and lower radiator hose 
connections. 

3. 	 Disconnect engine circuit wiring. This 
includes coil wire, starter cable, engine 
ground strap, and instrument sender unit 
wires. 

4. 	 Disconnect fuel line at fuel pump. Discon­
nect throttle control linkage at left side of 
engine and remove choke at carburetor. 

5. 	 Disconnect clutch linkage at bell housing. 

6. 	 Remove engine rear mounting bolts from 
both sides of engine support pads. 

7. 	 Remove engine front mounting bolts from 
support bracket; these are the bolts at the 
front crossmember. NOTE: The engine 
front support bracket is removed with the 
engine. 

8. 	 Remove radiator mounting bolts, and lift 
out radiator support and core assembly. 

9. 	 Disconnect engine exhaust pipe at mani­
fold. 

ENGINE DISASSEMBLY 

Install the engine in a suitable rotating 
engine overhaul stand. NOTE: Many of the 
disassembly operations can be performed with 
the engine in the chassis. However, the fol­
lowing disassembly outline is performed with 
the engine removed from the chassis to clear­
ly illustrate each of the units. Except where 
indicated, no attempt has been made to pre­
scribe a particular sequence for removing the 
various units, since some can be readily re­
moved with the engine in the chassis. The ex­
tent of the service required on a particular 
unit will govern the necessity for its removal. 

Donated by John & Susan Hansen - For Personal Use Only
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Removing Rocker Arms 

The following steps are to be followed when 
removing the rocker-arm cover and rocker­
arm assembly. (Carburetor and air cleaner 
previously removed): 
1. 	 Remove three capscrews from rocker-arm 

cover. Remove air cleaner line and re­
move cover (Fig. 5). 

Fig. 5 

2. Remove 
(Fig. 6). 

capscrews from shaft brackets 

Shaft brackets 

F j g. 6 

3. 	 Remove rocker-arm assembly as a unit 
(Fig. 7). 

Rocker arm assembly 

Rocker-Arm and Valve Mechanism 

Disassembly 


1. 	 The rocker-arm assembly is composed of 
front and rear shafts joined at the center, 
on which are mounted twelve rocker arms 
and six tension springs (Fig. 8). The 
shafts are mounted in seven brackets, and 
are prevented from turning at the two end 
brackets by slots in the shaft into which 
the cylinder-head bolts fit. 

Rook" - J7 ~"mW' ...

~iitIJI,tr.>itA~,~
... "'. · , .... -.~~v~v 
Sleeve dowel 

Tension springs Brackets 

Fig. 8 

2. 	 Number two, four and six rocker-arm 
brackets have sleeve dowels which keep 
the rocker-arm assembly aligned. 

3. 	 These sleeve dowels measure approxi­
mately 5/81! in diameter, I" long, and 1/32" 
wall. 

4. 	 The three hold-downbrackets are reamed, 
from the bottom side (Fig. 9) so that the 
sleeve dowels willfit .0005"-.0035" tight in 
brackets. About one-half inch of dowel is 
in the bracket. The remaining half of 
dowel is fitted .0025 11-.0055" loose in the 
head. When removing rocker-arm assem­
bly the dowels will remain in hold-down 
brackets. 

Sleeve dowel 
A-21938 

Fig. 9 - Oetai Is of sleeve dowel located in 
bracket. 

5. 	 Separate the shafts and slide rocker arms, 
springs, and brackets from shafts. 

6. 	 Clean all parts in a solvent cleaning fluid, 
being careful to clean all ac(mmulated 
sludge and carbon deposits from oil holes 
and slots. 

PRINTED IN UNITED STATES OF' AMERICA 
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Rocker Arm Inspection 	 H--- Press ram 

Carefully inspect all parts for defects and 

wear: 


1. 	 Inspect rocker-arm shaft expans ion plugs. 
a<o!;'--- Bushing installing toolCheck ona surface plate for signs of bend­


ing, check for wear from rocker arms. If 

a shaft is bent or shows perceptible wear, 

it must be replaced. 


2. 	 Inspect rocker-arm adjusting screws for 

wear at contact surface and for thread 

wear. Replace worn screws. Check rock­

er-arm bushings for wear. If clearance 

on shaft exceeds .004", replace bushings. 

Inspect valve stern contact pad surface of 

rocker arms, and resurface if wear is 

perceptible. 


3. 	 Inspect tension springs for breakage or 

loss of tension. Replace defective springs. Fig. 11- Installing new rocker arm bushing. 

Remove valve lifter rods. 


Re-bushing Rocker Arms 
....:'----Burnishing tool

With properly fitting adapter, press old 
rocker-arm bushing from rocker arm (Fig. 
10). Place new rocker-arm bushing in posi­
tion. Align oil hole in bushing with oil hole in 
rocker arm, which is located 23 0 from top of 
rocker arm toward rocker-arm adjusting nut. 
Use an installing tool and press new bushing 
into rocker arm (Fig. 11). Burnish bushing 
into place in the rocker arm (Fig. 12), then 
ream rocker-arm bushing to provide ,0015 11

­

.00411 clearance. 

Fig. 12 - Use SE-93 I Burnishing bar. 

,..-- Press ram 	 Cylinder Head and Valves 

The following instructions are to be fol­
lowed when reconditioning cylinder head and 
gasket. Remove push rods, remove cylinder­

...,-----Bushing removing tool 	 head bolts and lift off cylinder head and gasket 
(Fig. 13). Place cylinder head on bench. 

Spark plugs 
- Press plate

Rocker arm 

Fig. 10 - Use SE-1036-1 Bushing Removing Tool 
when removing the rocker arm bushing. Support 
the rocker arm on the SE-1033 support block. 
Select a bole in the support block to properly 
support the rocker arm at the same time permit 
the bushing to clear the support block when 
being removed. Use the support block when in­
stall ing and burnishing the new bushing. Fig. 13 
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1. 	 Compress valve spring with a valve com­
pressor and remove valve spring retainer 
locks (Fig. 14). Remove retainer. Re­
move valve spring and damper and separ­
ate valve spring damper from valve spring. 
Note that valve springs can be installed 
with either end toward the cylinder head. 
Remove all valve springs as outlined, and 
remove valve spring damper from each 
spring (Fig. 15). 

Fig. IIj. 

Valve spring 

Damper 	 A.21939 

Fig. 15 - Dampers are used at all the valves. 
Assemble damper, spring and retainer as shown. 

2. 	 Invert cylinder head. Remove all valves 
from their valve guides and from the head. 

3. 	 Scrape all carbon from cylinder-head 
combustion chamber, and clean any gasket 
rna terial from surface of head. Clean the 
head using steam cleaning or other suit ­
able cleaning equipment 

4. 	 Clean all carbon deposits from valve heads 
and valve stems with a wire brush. Wash 
all valve springs and retainers in clean­
ing solvent. 

Inspection of Cylinder Head 

1. 	 Inspect cylinder head visually for signs of 
cracks or sand holes. If found defective, 
weld or replace head.. 

2. 	 Inspect exhaust valve seat for loose­
ness and inspect for exce width of 
valve seat surface. 1£ rings are loose, re­
place. 1£ a seat has been previously ground 
to such extent that it cannot be narrowed 
from top to bring to proper position near 
center of valve face, the must be re­
places. 

Inspection of Valve Guides, Valve Springs, 
and Valves 

1. 	 Clean valve guides with a suitable clean­
ing tool. Check each valve guide with a 
tlGo and No-Go" gauge, if available; other­
wise, use a new valve to check fit. 1£ 'IINo_ 
Go" portion of gauge enters, the guide must 
be replaced. Recommended valve stem to 
valve guide clearance is from .0015 11 to 
.0035 11 for intake valves, and from .0021t'to 
.004" for exhaust valves. Clearance in 
excess of .006" for intake valves or .008" 
for exhaust valves, require guide replace­
ment. Valve guides are reamed to .3743"­
.3758 11 after assembly in cylinder head. 

2. 	 Test valve springs with damper in posi­
tion. Test tension of each valve spring at 
valve open length with a valve-spring test ­
er (Fig. 16). Check valve springs at 
1-11/1611 length, and replace if pressure 
is less than 149 Ibs. 

~----Valve spring 

1Ii~"-~r---T--- Scale (pounds) 

A.21890 

Fig. 16 - Use SE-1565 Valve spring testing tool 
or similar tool to check spring tension. 

3. 	 Inspect each valve for warpage, :Cor severe­
ly burned condition, and for excessive 
grinding on the valve head. Inspect valve 
stem for scuff marks or perceptible wear. 

PAINT£O IN UNITED STAT£$ Of' .... ERICA 

Donated by John & Susan Hansen - For Personal Use Only



ENGINES 
Silver Diamond 

L-UNE MOTOR TRUCK SERVICE MANUALSection A 
Page 8 

Inspect valve stem end for wear at contact 
surface with valve rocker arm. If valve 
is warped, excessively burned, or has been 
previously ground to extent that valve head 
is thin at edge. replace valve; otherwise, 
valve can be reconditioned and reinstalled. 

Repair of Cylinder Head 

1. 	 If cylinder head has to be resurfaced, re­
move only enough material to true-up 
surface. 

2. 	 If any valve guide shows excess clearance 
or"" out-of-round condition, press guide 
from cylinder head with a special remov­
ing tool (Fig. 17). Install new guide, and 
press into cylinder head until approxi­
mately 1-11411 remains above the top sur­
face of cylinder head (Fig. 18). Check 
valve guides after installation to .3758 1t to 
.3743 11 with "Go and No-Go!! gauge. Ream 
valve guides to .3743 11-.3758't after assem­
bly in cylinder head. 

3. 	 If an inspection has indicated the necessity, 
replace the valve seat. 

4. 	 Grind the valve seats in cylinder head to 
30 0 on exhaust and 30 0 on intake. 

Reconditioning Valves and Seats 

One of the principal difficulties experienced 
in reconditioning valves is obtaining nearly 
identical angles on the valve seat and valve 
face. The importance of these angles in the 
grinding operation cannot be overemphasized, 
because it is impossible to produce a flat or 
square seat by lapping. 

The grinding stones on both the valve­
refacing machine and valve-seat grinder should 

Press ram 

Valve guide remover-~.. 

be dressed before starting a reconditioning job. 
You will be unable to determine how closely 
the angle of the seat will match the valve face 
until the valve and seat have been ground and a 
check made with a very light tint of Prussian 
blue. If a full seat-width contact around the 
entire circle of seated valve is not shown, the 
angles do not match. It will then be necessary 
to redress the valve seat grinding stones, 
changing the angle sufficiently to correct the 
error. The correction should be made on the 
valve seat, and not Q.!! the valve. No more 
material should be removed from the valve 
face than is necessary to true it up and remove 
the burned or pitted portion. New valves should 
not be refaced, but should be checked for true­
ness. When a satisfactory match of valve seat 
and valve face angles has been obtained, the 
adjustment of both the valve refacer and the 
seat grinder should be locked in position, in 
order to eliminate this trial-by-error method 
on additional valves having the same angle . 

Valve Seats 

The primary purpose of a valve seat is to 
seal the combustion chamber against pressure 
losses and to provide a path to dissipate the 
heat accumulated in the valve head so as to 
prevent burning of the seat and warping of the 
valve head. 

The location of the valve seat on the valve 
face and its width controls the amount of valve 
head that protrudes into the combustion cham­
ber. It is obvious that the greater the expo­
sure within the combustion chamber, the higher 
the valve temperature; or in other words, the 
more heat it will collect. High valve tempera­
tures and poor heat dissipation also produce 
excessive valve stern temperatures and hasten 
the accumulation of carbon on the stern, caus­
ing them to stick in the guides. 

Press ram -A: I JIll
j 

f Valve guide replacer 

Valve guide V':SDd" "'ad 
I 

Fig. 18 - Using SE-1723 Guide replacer. Push 
Fig. 17 - Use SE-I722 Valve stem guide tool. gu i de down unti Ito(),I" bottoms on head. 
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Valve Seat Widths 

In general, the width of exhaust seat should 
range between the average and maximum spec­
ifications and the intake seats between the 
minimum and average specifications. The in­
take seats may be narrower than the exhaust 
because they are usually larger in diameter, 
thus providing a total seat area approximately 
equal to smaller exhaust valve with the wider 
seat. Also the less severe heat conditions do 
not require as large a seat area for heat dissi ­
pation purposes. 

There are also objections to an excessive­
ly wide seat, a few of which are as follows: 

1. 	 In city or light delivery service a wide 
seat collects carbon and particles of dirt 
that will produce variations or loss of 
compression, resulting in poor idle and 
possibly a loss of general performance 
and economy. 

2. 	 A wide seat in severe service operating in 
the presence of dirt or an excess of car­
bon will produce a badly pitted seat which 
may be just as detrimental to valve life as 
a too narrow seat. Under these conditions 
a seat width to the minimum limit would 
possible be better; however, the source of 
trouble (which is the dirt and excessive 
carbon) should be eliminated, making it 
possible to retain the wider seat. 

Valve Seat Inserts 

Necessity for replacing valve seat inserts 
should be very rare; however, if a replace­
ment is made it is important that new inserts 
be peened securely in place, using either in­
sert peening tool or a dull-pointed chisel, 
1/411 wide, to peen cylinder head metal over 
outer edge of valve seat insert. 

Valve seat insert installing tools are 
available. 

Valve seat inserts supplied for service 
are standard size and .030" oversize which 
permits a tight fit in cylinder head. 

Repair of Valves 

1. 	 True-up the ends of valve stern against 
face of grinder. Remove only enough ma­
terial to true the surface. 

2. 	 Reface exhaust valves to 300 • The valve 
face and valve seat angle must be identi ­
cal. 

3. 	 Reface intake valves to 30 0 with valve 
seat being the same. 

4. 	 Place valves in cylinder head. Place a 
thin coat of Prussian blue on each valve 
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face, and tap valve lightly to its sea,t. 
NOTE: This is merely for test and proof 
of re suIts of refacing and re seating ope r ­
ations. A poor grinding job cannot be cor­
rected by valve lapping. 

5. 	 Inspect each valve coated with blue for 
seat position. The seat should be at the 
approximate center of valve face, 3/64"­
5/64 11 wide for exhaust, and 1/64 1t -3/64" 
wide for intake (Fig. 19). 

Valve guide --~ 

Exhaust valve -;--r;;;.- ~5;:;;t--lntake valve 

A-:21889 

Fig. 19 - Diagram showing valve installation. 

Valve Assembly 

1. 	 Wipe valve faces and valve seats with a 
cleaning solvent to remove all dirt or for­
eign material. Coat valve sterns and valve 
faces with oil, and install valves in same 
seats to which they were checked. 

2. 	 Install valve springs with dampers. Com­
press valve springs with a valve spring 
compressor, and install valve spring re­
tainers and retainer locks. Be sure that 
retainers and locks are correctly seated. 

When overhauling engine with head and pan 
removed, the following procedures are recom­
mended: 

1. 	 Remove front motor to frame bracket by 
removing two nuts on top side (Fig. 20). 
Remove fan drive pulley nut and washer 
from end of crankshaft. Install puller and 
remove crankshaft fan drive pulley from 
crankshaft (Fig. 21). Remove 4 capscrews 
holding motor mounting bracket to block 
(Fig. 22). 

2. 	 Remove nuts and capscrews from engine 
gear case cover, remove gear case cover 
and gasket. Remove crankshaft oil slinger 
from end of shaft (Fig. 23). 

3. 	 Remove two self-locking capscrews from 
camshaft retainer thrust flange plate, 
working through two holes in camshaft 
gear (Fig. 24). Pull camshaft and gear 
assembly from cylinder block. Remove 

PRINTED IN UNITF"O STATe'S 0':-- AM£RICA 
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two capscrews holding the gear case cover 
J?late to block; reInove plate and gasket 
(Fig. 25). ReInove crankshaft tiIning gear, 
using a special gear puller (Fig. 26). 
(NOTE: Lubricate puller screw to pre­
vent daInage to screw threads). 
Turn engine in the overhaul stand and pro­

ceed with disasseInbly as follows: 
4. 	 Each connecting rod is nUInbered as to its 

position in the engine and these nUInbers 
are located on the caInshaft side of the 
engine. ReInove self-locking capscrews 
froIn connecting-rod cap and reInove cap. 
Push connecting-rod and piston asseInbly 

....... 

... Front motor 

mounting support 

Crankshaft 
vibration damper 

A·.21940 

Fig. 20 

-_I....., , ....__-,---­

Fig,21 

toward top of block, but first reInove ridge 
froIn top of cylinder wall, if any. Lift 
piston and connecting-rod asseInbly froIn 
top of cylinder block (Fig. 27). Replace 
cap on connecting rod. ReInove the re­
Inaining pistons, following the saIne pro­
cedure. 

Note that the connecting-rod caps are 
aligned with the rods by Ineans of tongue 
and groove construction (Fig. 28). 

Fig. 23 - Gear case cover removed showing tim­
ing gear details. 

Fig. 2~ - Timing gear timing marks and camshaft 
thrust plate details. 

Capscrews 

Fig. 	22 Fig. 25 - Camshaft and cover plate removal. 
A.21944 
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Crankshaft timing gear 

A·21936 

Fig. 26 - Crankshaft gear puller SE-1715 is 
installed with puller plates in position shown. 
Lubricate puller screw thoroughly. 

Fig. 27 - Remove piston and rod from top of 
cyl inder block. 

Tongue 

A-21924 

Fig. 28 - Connecting rod caps are al igned by 
means of tongue and groove construction. 
5. 	 The crankshaft bearing caps are numbered 

to identify thei r position and they must be 
reinstalled in their respective positions. 
Remove self-locking capscrews from each 
bearing cap. Remove all crankshaft main 
bearing caps. NOTE: To remove the rear, 
or No.4, main bearing cap, a puller is re­
quired (Fig. 29). After all caps have been 
removed, lift crankshaft straight up and 
out of cylinder block, and place in a vise 
equipped with soft jaws. 

PRINTED IN UNITED STATES OF" AMERICA 

Fig. 29 - Use SE-1719 Bearing cap puller to 
remove rear main bearing cap. 

6. 	 With crankshaft securely clamped in vise, 
remove the six self-locking capscrews 
holding flywheel to crankshaft (Fig. 30). 
Tap flywheel with a soft hammer to loosen 
it from crankshaft; remove flywheel with 
ring gear assembly. 

Fig. 30 - Remove self locking capscrews to re­
move f I ywhee I • 

7. 	 Remove six capscrews and lockwashers 
from engine flywheel housing. Drive out 
the two engine block dowels, remove fly­
wheel housing. 

8. 	 Remove fuel pump, starter, oil pressure 
regulator valve assembly, distributor, 
generator, oil gauge, coil, and all "freeze 
plugs" in block. (NOTE: Removal of the 
''freeze plugs" or core hole plugs is only 
necessary when it is determined that the 
condition of the water passages in the 
block warrant a thorough cleaning, or the 
plugs appear to be leaking.) Clean inside 
and outside of block with a solvent cleaner 
or stearn. Install core plugs using SE-l 725 
Adapter and SE-l58l-lB Handle. 
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Water Pump Removal and Overhaul 

The water pump is of the centrifugal pack­
less type (Fig. 31). It is bolted to the front end 
of the engine and is driven by the fan pulley. 
It requires no external adjustment. The bear­
ing is of the sealed lubricated type and does 
not require added lubrication at any time. The 
water pump is driven by a V -belt on the fan 
pulley. The pump, by means of centrifugal 
force developed by the impeller rotation, draws 
water up from the lower part of the radiator 
into the water passages in the cylinder block 
and cylinder head. The water circulates 
through the cylinder block and then out through 
the thermostat housing into the radiator upper 
tank. 

L22111 

Fig. 31 - Sectional view of water pump. 

Water Pump Disassembly 

1. 	 Remove four capscrews and lockwashers 
holding fan to hub. Remove fan blade as­
sembly from hub. 

2. 	 Remove four mounting capscrews from 
water pump (Fig. 32). Remove water pump 
from front end of cylinder head. 

3. 	 Remove three screws from back cover 
plate. Remove plate and gasket from pump 
body (Fig. 33). 

Fig. 33 

4. 	 Remove snap ring from front of water 
pump shaft bearing (Fig. 34). Support the 
water pump on an arbor press and push 
shaft and bearing out, as one assembly 
(Fig. 35). 

Fig. 311 

......-- Press ram 

Impeller 
, .....:----- Adapter 

Fi g. 	32 F i9' 35 

A-21905 
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5. 	 Place shaft assembly in press and press 
fan hub from shaft (Fig. 36). Donotattempt 
to remove bearing or slinger, as they are 
factory installed on the shaft in the proper 
location. 

6. 	 Remove seal from housing through back 
side of pump. Use a drift, and carefully 
drive seal from the pump body. 

Water Pump Cleaning and Inspection 

Before reassembling water pump, the fol­
lowing should be checked: 

1. 	 Clean all parts by steam or cleaning sol­
vent. 

2. 	 Examine seal for wear or damage and re­
place parts as necessary. Use special tool 
when installing seal. Use a new seal when 
rebuilding the pump since the old seal may 
have been damaged upon removal. 

3. 	 Examine pump impeller seat seal surface, 
if face of surface is scored, it must be re­
surfaced or replaced to prevent leakage. 

Fig, 36 

Small hub end - ......... 
Fan hub 

Large bub end 


Water pump shaft - ....... 


bearing 

14-21492 

Fi g. 37 
PRtNTED IN UNITED STATES OF" AMERICA 

4. 	 Inspect pump shaft bearing for wear. If 
worn, replace bearing. 

5. 	 Examine shaft for wear and replace if 
needed. 

Water Pump Assembly 

1. 	 Press fan hub on shaft with the smaller 
diameter of the hub to the front (Fig. 37). 

2. 	 Install shaft in housing from front end by 
pressing shaft, bearing, slinger, and fan 
hub in as one unit (Fig. 38). 

3. 	 Install snap in place behind fan' hub 
(Fig. 39). 

4. 	 Mount assembly in press. Press impeller 
on rear end of shaft. Place a straight edge 
across the back of the water pump housing 
and check the clearance between the straight 
edge and impeller. There should be about 
.025 11 clearance (Fig. 40). 

Press ram 

Fan hub - ....._r:':1 

Bearing ---Jl....:; 

Pump 
~---hou8ing 

Fig. 38 

Fig. 39 

A-21947 
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Fi.g. ~o 

5. 	 Install cover plate with new gasket, and 
mount fan blades. 

Intake and Exhaust Manifolds 

When disassembling and assembling the 
manifolds, the following procedures are used: 

1. 	 After removing the eight capscrews from 
head and three bolts from exhaust flange, 
remove both intake and exhaust manifolds 
as a unit (Fig. 41). NOTE: Let manifolds 
cool before starting above operations. 

2. 	 To separate the two manifolds, remove 
the two outside capscrews and two inside 
nuts from the center of manifolds (Fig. 42). 

3. 	 The intake and exhaust manifolds are each 
of one piece construction, requiring no 
disassembly after separation. 

Intake Manifold 

1. 	 The intake manifold consists of three out­
lets, each supplying fuel to two cylinders. 
Two studs are located on the top for car­
buretor mounting. 

Fig. ~2 

2. 	 If vacuum is needed to operate any unit 
within the truck, a threaded inlet is pro­
vided in the manifold for such purposes. 

Exhaust Manifold 

1. 	 The exhaust manifold consists of four out­
lets. The two end outlets remove burned 
gases from the No. 1 and No.6 cylinders, 
while the two center outlets remove burned 
gases from Nos. 2, 3, 4 and 5 cylinders. 

2. 	 Located in the exhaust manifold, in the 
center, is the manifold heat control unit 
(Fig. 43). 

Exhaust pipe flange --II"; 

Heat control valve 

Fig. ~3 

3. 	 The purpose of the heat control unit is to 
keep the intake manifold warm enough to 
vaporize the fuel mixture as completely 
as possible. The heat control is automatic 
in operation, being controlled by a coiled 
thermostatic spring. A counterweight, 
under spring tension, is mounted on the 
heat control valve shaft and this counter­
weight operates with the spring to close 
and operate the heat control valve. 
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4. 	 Should the valve hold too much heat, the 
engine is likely to detonate or lping!1 when 
engine is accelerated. If valve opens too 
early, not enough heat is retained in the 
manifold, resulting in a slow warm-up. If 
the thermostatic spring becomes discon­
nected, the whole heat control system will 
be upset. 

5. 	 Should the shaft of the heat control become 
stuck, tapping it with a hammer and work­
ing the valve back and forth by hand usually 
frees it. An application of penetrating oil 
will help the process of freeing a sticking 
heat valve. 

Manifold Inspection 

Inspect intake and exhaust manifolds visu­
ally for cracks or breakage. Place manifolds 
on surface plate and check for warpage. If 
cracked or broken, replace or weld. If slightly 
warped, true-up on surface grinder but replace 
if warpage is extreme. 

Manifold Assembly 

Place new gasket between the intake and 
exhaust manifolds and install two capscrews 
and two nuts. Mount manifolds together loose­
ly before installing on engine. This will assure 
proper alignment of the units with each other 
and with the engine cylinder head. 

Oil Pump Removal and Overhaul 

After oil pump has been removed, the fol­
lowing steps are to be used for disassembly: 

1. 	 Remove cotter pin holding float to oil 
pump (Fig. 44). Remove float from pump. 
Remove two capscrews holding pump in 
block. Remove oil pump. 

Fig. qq 
2. 	 Remove four capscrews and lockwashers 

from oil pump cover plate. Then lift cover 
and gasket from oil pump body (Fig. 45). 

3. 	 Lift out oil pump idler gear from idler 
gear shaft (Fig. 46). 

PRIN'r£O IN UNITED STATES OF' "MERICA 

Gaskets __--litO""­

Oil pump base -----.....t!";' 

A-2J563 

Fi g. 	 q5 

Idler gear 
A-2IS6" 

Fig. 	q6 

Spiral gear 

Fi g. q7 

4. 	 Support oil pump shaft to prevent bending 
shaft, and using a small punch, drive out 
spiral gear pin from oil pu:rnp spiral gear 
(Fig. 47). 

5. 	 Place two support plates under spiral gear 
in press, and press oil pu:rnp drive shaft 
out of pump spiral gear (Fig. 48). Remove 
Woodruff key. 
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Fig. ~8 - Use SE-I~99 Oil pump support plate or 
other suitable support when pressing shaft from 
gear. 

Pump body 

Body gear --.....i..'\;! 

A-21935 

Fig. ~9 

6. 	 Remove body gear and drive shaft from oil 
pump body (Fig. 49). 

7. 	 Press pump body gear from shaft and re­
move Woodruff key. 

8. 	 Wash all parts in a cleaning solvent. 

Oil Pump Inspection 

Check the fallowing parts carefully: 

1. 	 Check oil pump drive shaft for wear at 
points of contact with body. If shaft is 
worn or bent, it should be replaced. 

2. 	 The standard measurement of oil pump 
shaft is .4885"-.4890". The shaft should 
be concentric and straight through its en­
tire length within .004 11 indicator reading. 

3. 	 Check oil pump body for warpage, damage. 
and wear. Replace if body is warped or 
cracked, or if shaft bore is worn so that 
clearance between shaft and bore is in ex­
cess of ,005!!, The oil pump body shaft 
bore measures .490 11

, 

4. 	 Inspect oil pump gears, and replace if 
wear is perceptible. 

Oil Pump Assembly 

The following instructions are to be fol­
lowed for reassembly: 
1. 	 Install new Woodruff key on body end of 

drive shaft. 
2. 	 Place in press and press body gear on 

drive shaft. The end of the shaft can be 
from flush to .030 11 below the level of gear 
face. 

3. 	 Insert oil pump drive shaft and body gear 
into oil pump body. 

4. 	 Install new Woodruff key in spiral gear end 
of drive shaft and press on spiral drive 
gear. Make sure that spiral gear hub is 
down. Install new spiral gear pin in place. 

5. 	 Install idler gear on idler gear shaft. In­
stall gaskets, oil pump body cover. four 
capscrews. and lockwashers. 

6. 	 Check oil pump body gear end clearance 
by using a dial indicator (Fig. 50). If end 
clearance is less than .0025" add one gas­
ket that measures not more than .003f! in 
thickness. If end clearance is in excess 
of ,0055 11 remove one gasket of not more 
than ,003" in thickness. Body gear end 
clearance should measure between ,0025 11 

and .0055", 
7. 	 Inse rt oil pump float in oil pump, line up 

cotter pin holes, install new cotter pin. 
and fasten securely. 

Dial 
indicator 

~B....-- Spiral gear 

114--- Drive shaft 

Oil pump -----\I.... 


body 


A-2J565 

Fig. 50 - Checking end clearance of pump shaft 
and body gear. 
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DISASSEMBLY, CLEANING, INSPECTION, 

REPAIR, AND ASSEMBLY OF 


SUBASSEMBLIES 


Cleaning the Cylinder Block 

1. 	 Remove all old gasketmaterialirom block. 
Clean both inside and outside of block with 
steam or cleaning solvent. Remove all 
dirty oil, sludge, scale, and carbon from 
cylinder block. Check core plugs for in­
dication of leakage. Remove and replace 
plugs that show signs of leaking, or rust­
ing through. Use installing tool for core 
plug replacement (Fig. 51). 

Fig. 51 - Installing core plug using SE-1725 
Install ing tool with SE-1581-B handle. 

Cylinder Block Inspection 

1. 	 Inspect cylinder walls for cracks. Weld 
the cracks or replace block if necessary. 

2. 	 Check top surface for trueness with a 
straight-edge. Test by attempting to in­
sert a .012" feeler gauge ribbon between 
the straight-edge and the cylinder block. 
If this is possible, either surface or re­
place the cylinder block. 

3. 	 Inspect camshaft bearings for damaged or 
scored condition, and inspect for wear. 
Replace if damaged or if worn beyond 
clearance limit of .0 061!. 

4. 	 Measure cylinder walls with an inside 
reading micrometer to determine taper, 
out-of-round, or worn condition. The 
measurements must be made not only at 
top of the cylinder bore, just below ring 
groove, but at several places around the 
inside circumference of the bore. Bore 
should be checked at the bottom, below 
ring wear surface, to determine the amount 
of taper. Rebore if worn beyond .008" 
clearance. 

Replacing Camshaft Bushings 

1. 	 If camshaft bearing replacement is neces­
sary' remove and install new bushings 
with special camshaft bearing installation 
tool (Fig. 52). No reaming is required. 

Bushing arbors 

Camshaft bushings A-22r49 

Fig, 52 -SE-172Q Camshaft bushing installation. 
Showing tool in position. 

Connecting-Rod and Piston 

1. 	 Remove piston-pin retainers from each 
pis ton, and remove pis ton rings from pis­
ton ring grooves. 

2. 	 Heat piston in boiling water or piston heat­
er. Place piston in piston vise, and using 
pin-driving tool, drive pis ton pin from 
piston and connecting rod (Fig. 53). After 
piston pin is removed, lift piston from 
connecting rod. 

~ 
.,\~ ..•'.".'.'.'..; 

" 

A·22205 

Fig, 53 - Use suitable piston vise to hold pis­
ton and drive piston pin out using SE-1263. Use 
soft (bronze or brass) hammer when driving to 
prevent damage to tools .. 
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3. 	 Wash allparts ina cleaning solvent. CAU­
TION: Do not use a caustic solution for 
alUnlinUnl pistons. Clean the carbon froIn 
pis ton ring grooves with a broken ring or 
ring groove cleaner. 

4. 	 Inspect connecting rods, caps, and bearing 
shells. All connecting-rod bearings and 
piston-pin bushings should be replaced at 
every Inajor overhaul. Test rods for align­
Inent. Rods only slightly mis -aligned can 
be straightened with proper equipment. 
Badly twisted or bent connecting rods must 
be replaced. 

5. 	 Inspect pistons for cracks, breakage, or 
scores. Check piston ring grooves and 
ring lands for wear, us ing a new pis ton 
ring and feeler gauge. If clearance be­
tween ring and ring land exceeds .00511 , 

(total clearance) replace piston (see spec­
ifications for data covering piston fit in 
cylinder block). 

6. 	 Inspect piston pins for wear, and if wear 
is perceptible, replace pins. Replace pis­
ton pins which show signs of corrosion or 
etching. 

7. 	 With properly fitting adapter, press old 
piston-pin bushing from connecting rod 
(Fig. 54). Place new piston-pin bushing in 
position, align oil hole in bushing with oil 
hole in connecting rod, install bushing with 
a.0055" to .0035" press fit (Fig. 55). Bur­
nish bushing into place in the connecting 
rod (Fig. 56). 

8. 	 With reamer, ream piston-pin bosses in 
pis ton to provide a tight fit of froIn .0000" 
to .000211 with piston pin. NOTE: When 
fitting piston pins, the pins should be at 
room temperature (70 0 F.) and the pistons 
should be heated to approximately 2000 F. 
in boiling water or piston heater. The pin 
should be a "palm-push" fit under these 
conditions. 

Press ram ----II"" 

Adapter ------II.. , 

Press ram --~ 

Adapter 

Fig. 55 - Installing new bushing in rod. 

Burnishing bar 

Fig. 56 - Use SE-879 Burnishing tool. 
Connecting-Rod and Piston Assembly 
1. 	 With piston heated to approximately 2000 

F., support connecting rod in vis e, push 
piston pin into piston bosses while piston 
is hot (Fig. 57). When assembling piston 
on rod, the slot in the piston skirt must be 
toward the camshaft side of the engine, 
which is the nUnlbered side of the connect­
ing rod. Install piston-pin retainer in pis­
ton at each end of pin, making sure that 

i,.....'...., . " .......... 

':~ 

Fig. 5~ -Press bushing from rod using SE-I036-~ 

Bushing adapter and SE-I033 support plate. Fig. 57 
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retainers sea.t fully and with tension in 
grooves. Test connecting-rod and piston 
assembly on a connecting-rod aliner, and 
correct any misalignment. 

2. 	 Place piston and connecting rod in vise. 
Test each piston ring for proper gap by 
placing in cylinder and rneasuring gap with 
feeler gauge. Gap should be .016" to .026" 
(Fig. 58). 

Fig. 58 - Checking ring gap. 

3. 	 When installing piston rings in piston 
grooves, be careful not to distort rings. 
If possible use a suitable piston-ring ex­
pander tool (Fig. 59). Also check new 
piston rings in piston ring grooves for 
clearance between ring and ring lands. 
The correct ring clearance is shown in 
specifications. 

Piston ring 

expander 


Fig. 59 -Installing piston ring using SE-IIq,9-8 
piston ring installing tool. 

Crankshaft Cleaning and Inspection 

1. 	 Wash and clean crankshaft with cleaning 
solvent or stearn. 

2, 	 Inspect rnain bearing and connecting-rod 
journals for wear, If journals show wear, 
or out-of-round in exces.s of ,003" > the 
shaft should be either reground and under­
size bearings installed, or replaced. Use 
micrometers for checking. 

3, 	 Check crankshaft and flywheel dowels for 
damage and fit, and replace if worn or 
damaged, 

4. 	 Examine crankshaft timing gear teeth, and 
replace gear if teeth are worn or damaged. 

5. 	 Install Woodruff key in groove in crank­
shaft, Heat crankshaft gear in boiling 
water or piston heater. This will expand 
the gear enough to let it be tapped on the 
crankshaft without the danger of darnaging 
the gear. Use gear driver to insure align­
rnent when starting gear (Fig. 60). 

Soft hammer A-27887 

Fig, 50 - Installing crankshaft timing gear 
using SE-1715 Installing tool. 

Flywheel and Ring Gear Inspection 

1. 	 Clean flywheel and ring gear with a clean­
ing solvent, remove all traces of oil and 
grease. 

Z. 	 Inspect the flywheel ring gear. If any teeth 
are darnaged, or if ring gear is loose on­
flywheel, the ring gear must be replaced. 

3. 	 Check the flywheel dowel holes and mount­
ing bolt holes for wear, also check for 
flywheel having been loose. 

4. 	 To replace flywheel ring gear, heat gear 
with torch, and remove from flywheel with 
a hammer and drift. Heat new ring gear 
with torch, heating evenly all the way 
around. While the ring gear is hot, ins tall 
gear on flywheel and allow it to cool. 

5. 	 Check pilot bearing in flywheel for wear 
or damage and replace if needed. 

6. 	 Install flywheel on crankshaft. Install six 
self-locking caps crews, drIve dowel pins 
through flywheel to crankshaft. 

Camshaft Cleaning and Inspection 

1. 	 Rernove nut frorn front of carnshaft gear. 
Attach gear puller, and remove carnshaft 
gear frorn camshaft, and rernove Can:l ­

shaft thrust flange. Remove Woodruff key. 
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2. 	 Wash parts in cleaning solvent, brushing 
to facilitate removal of all sludge or car­
bon deposits. 

3. 	 Inspect camshaft journals for signs of 
wear or out-of-round. 

4. 	 Inspect oil pump drive gear in center of 
shaft. If teeth are worn or damaged, the 
camshaft must be replaced, as the gear is 
integral with shaft. 

5. 	 Inspect camshaft lobes. If wont, chipped, 
or scored, replace the camshaft. 

6. 	 Inspect camshaft gear, and replace if wear 
is evident or gear teeth are nicked or 
otherwise damaged. 

7. 	 To reassemble, install thrust flange over 
end of camshaft. Install Woodruff key in 
slot in shaft. Place camshaft gear in boil ­
ing water or piston heater, and install over 
Woodruff key. Install camshaft nut and 
tighten to approximately 120 foot-pounds 
tension. 

Cleaning and Inspecting Miscellaneous Parts 

1. 	 Cleaning miscellaneous engine parts in­
cludes brackets, oil pan, engine case cover, 
flywheel housing, and other parts that 
were removed during disassembly of en­
gine and were not covered by procedure. 
Wash in cleaning solvent or stearn clean 
preliminary to inspection. 

2. 	 Check all twelve valve lifter or push rods 
for straightness by rolling on flat surface. 
Replace any that are bent or have loose 
ends (Fig. 61). 

----- Flat surface A.21892 

Fj g. 61 

3. 	 Inspect oil pan for cracks or deep bends, 
and straighten or weld. 

4. 	 Inspect oil pan drain plug and drain plug 
boss for fit and thread wear. If plug is 
loose or threads are damaged, replace 
plug. If threads in oil pan boss are worn 
or damaged, repair threads or replace oil 
pan. 

5. 	 Inspect crankshaft vibration damper for 
evidence of rubber corning loose from 
steel plates (SD-240 engines only) and in­
spect for wear. Replace damper if either 
condition is encountered. Do not sub­
merge vibration damper assembly in hot 
cleaning solvents. 

6. 	 Inspect crankshaft fan drive pulley for 
wear in hub bore. If inner diameter of 
bore is worn, scored, or Woodruff key­
way damaged, replace pulley. 

7. 	 Inspect engine gear case cover, and re­
place if cracked or broken. Remove old 
cover seal (Fig. 62) and with special driver 
install new seal (Fig. 63). 

A-219DD 

Fig. 62 

Hammer----:,.~liI~~/ 

Fig. 63 - Use SE-1718 Seal Installing tool with 
the SE-1581-B Handle. 

8. 	 Check each of 12 engine valve tappets for 
irregular wear, chipping, cracking, or 
scores. Replace defective tappets. 
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9. 	 Inspect engine flywheel housing for cracks 
or breakage and replace if damaged. In­
spect flywheel housing to crankcase pilot 
dowel holes for wear. If wear is evident, 
drill or ream the holes and install over­
size dowels. Also inspect dowels for wear 
and replace if wear is evident. 

10. 	 Inspect all caps crews and nuts for thread 
wear or breakage, and replace as neces­
sary. Use new lockwashers when reaS­
sembling engine. 

11. 	 All gaskets and oil seals must be replaced 
at each overhaul or major repair. 

ASSEMBLY OF ENGINE 

When all parts have been cleaned. in­
spected, and repaired, and necessary replace­
ment parts have been procured, install engine 
cylinder block in engine overhaUl stand for re­
assembly. 

Main Bearing and Connecting-Rod Bearing 
Installation 

BEARING CRUSH. Undersize precision­
type bearing shells should be installed when, 
because of wear, bearing-to-crankshaft running 
clearances are to be reduced. Bearing caps 
must not be filed, lapped, or in any other man­
ner reworked. 

Premature bearing failure will result from 
attempts to reduce journal-to-bearing running 
clearance by reworking of either bearing caps, 
bearings, or both, because such reworking will 
alter the engineered fit of the bearing shells in 
their bores and destroy the specifically desired 
"crush". 

When installing precision-type connecting­
rod or main bearings, it is important that the 
bearing shells fit tightly in the rod or case 
bore. To accomplish this, the bearing manu­
facturer makes the diameter at right angles to 
the parting line slightly larger than the act'\al 
diameter of the bore into which they are assem­
bled. When the assembly is drawn up tight, 
the bearing is compressed, assuring a good 
contact between the bearing back and the bore. 
This increased diameter is referred to as 
bearing "crush" (Fig. 64). 

To obtain proper bearing assembly with 
the correct "crush", care must be taken when 
tightening the clamping bolts to make sure 
they are drawn down alternately and evenly, 
using a tension wrench and tightening as spec­
ified. 

As a result of excessive bearing crush due 
to reworking the caps, the rod or main bearing 
bore whll possibly become distorted, because 

more force is required to draw the cap and 
housing together. 

DIFFERENCE BETWEEN 
DIAMETERS (A) AND (B) 
IS BEARING CRUSH (C) 

DIAMETER (A) AT RIGHT ANGLES WITH BEARING CAP 
TO PARTING LINES GREATER DRAWN UP TIGHT 

THAN DIAMETER (B) DIAMETERS (A) 
AND (8) ARE EQUAL 

A. I 6009 

Fig. 61t 

Rods, caps, or blocks must not be filed, 
lapped, or in any other manner reworked in 
order to reduce clearance. While such prac­
tice will make a tighter fit at top and bottom, 
it will result in an out-of-round bore and bear­
ing shell distortion. New bearing shells will 
have to be installed eventually and that is when 
additional trouble starts. 

In general, a visual inspection of the part ­
ing faces of the rod or caps under a magnify­
ing glass will provide sufficient proof of any 
attempt at reworking. Under the s, the 
parting line surface of standard parts will 
show the manufacturing cutte r tool marks and 
will not have a polished or extremely smooth 
appearance. On the other hand, reworked parts 
will have a polished surface and, if a file was 
used, will show the even pattern of the file 
teeth. Seriousness of this condition is in dir­
ect proportion to the amount of reworking. 

BEARING SPREAD. Main and connecting­
rod bearings are designed with the "spread ll 

(width across the open ends) slightly greater 
than the diameter of the crankcase bore or 
connecting-rod bore into which they are as­
sembled, (Fig. 65). For example, the width 
across the open ends of the Silver Diamond 
engine connecting-rod bearing, not in place, is 
approximately .025 ft more than when the bearing 
is in position in the rod. This condition causes 
the bearing to fit snugly in the rod bore and 
the bearing must be ftsnapped fl or lightly forced 
into its seat. 

Rough handling in shipment, storage, or 
normal results of use in an engine, may cause 
the bearing spread to be increased or decreased 
from the specified width. Bearing spread 
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O. D. OF BEARING 

WHEN INSTALLED IS 
THE SAME AS THE DIA. OF THE 
CRANKCASE OR CONN. ROD BORE 

SPREAD OF BEARING 
I"I1.1t--- JIA" ----------------~ 

BEFORE INSTALlA TrON 
------------- A.16088 

Fig. 65 

should, therefore, Le carefully measured and 
corrected as necessary before installation in 
an engine. 

Bearing .spread can be safely adjusted as 
follows, although care and judgment should be 
exercised in the process: 

1. 	 Excessive spread. If measurement of 
spread (Fig. 65) indicates that distance 
"AII is excessive (see chart for specifica­
tions), place bearing on a wood block (Fig. 
66) and strike the side lightly and squarely 
with a soft mallet. Recheck measurement 
and, if necessary, continue until correct 
width (measurement HAil in chart) is ob­
tained. 

2. 	 Insufficient spread. If measurement of 
spread indicates insufficient spread, place 
bearing on wood block (Fig. 66) and strike 
the back of the bearing lightly and square­
ly with a soft mallet. Recheck measure­
ment and, if necessary, continue until cor­
rect width (measurement ItA" in chart) is 
obtained. 

Chart of Bearing Spread Dimensions. ISilver Diamond Engine (Minimum) 

Connecting-Rod 
Bearing 2.500 11 + .025 11 

"A" 

Main Bearing 2.942" + .025 11 

1. 	 INSTALL CRANKSHAFT AND BEARINGS. 
Clean all surfaces of crankshaft bearing 
journals and wipe clean the bearing bores 
in the cylinder block. Remove bearing cap 
self-locking capscrews and bearing cap. 
Wipe backs of cylinder block half of bear­
ings, making sure that dirt and oil are re­

moved. Place bearing shell halves in 
position in bore in cylinder block, making 
sure that bearing shells are fully seated, 
that oil holes in bearing shells line up with 

SOFT MALLET 
(STRIKE LIGHTLY 
AND SQUARELY) 

DECREASING SPREAD 

SOFT MALLET 
(STRIKE LIGHTLY 
AND SQUARELY) 

A·16095INCREASING SPREAD 

Fig. 66 

oil holes in cylinder block, and that lock­
ing tongs on bearings fit into recesses. 
Follow same procedure, place bearing 
shell cap halves in bearing caps. Place 
a film of engine oil on shell surfaces and 
lift crankshaft to align itself in the bear­
ings, and also provide lubrication. Place 
bearing caps and bearing lower halves 
over crankshaft journals. Be sure bear­
ing caps are properly installed with num­
bers to camshaft. 

2. 	 In order that an accurate measurement 
can be made to check all bearing clear­
ances, "plastigage" can be used. 

3. 	 Use the following instructions when using 
"plastigage ":­

(a) 	 Remove oil from bearing cap insert 
and exposed half of crankshaft journal. 

(b) 	 Place a piece of 'plastigage l1 the full 
width of the bearing inse rt. 
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(c) 	 Reinstall the bearing cap. Tighten the 
self-locking capscrews to approxi­
mately 80 foot-pounds. 

(d) 	 Remove the bearing cap. The flattened 
plastic material will be found adher­
ing to either the bearing shell or the 
crankshaft. 

(e) 	 To determine the bearing clearance, 
compare the width of the flattened 
plastigage at its widest point with the 
graduations on the envelope (Fig. 67). 
The number within the graduation on 
the envelope indicates the clearance 
in thousandths of an inch. NOTE: Do 
not turn crankshaft during the above 
procedure. 

Fig. 67 

4. 	 If clearance is not within .001" to .004", 
either use undersize bearing, regrind shaft 
or replace shaft. Check crankshaft for 
end-play which is taken up by number three 
main bearing. End clearance should be 
from .0055" to .0135". 

Fig. 68 - Installing upper oil seal in crank­
case using SE-1720 Rear ~ain Bearing Oil seal 
compressor. 
5. 	 Before installing rear main bearing cap 

(after all bearing clearances have been 
checked) install upper seal in block. Use 
special tool to press or roll seal in place 
(Fig. 68). After seal has been seated in 

block, trim ends of seal that project above 
cap surface level. Repeat the same oper­
ation with main bearing cap. Install wick­
ing on each side of rear main bearing cap 
(Fig. 69). Tighten all main bearing cap 
bolts to 80 foot-pounds. 

Hammer--_.. 

Punch----JIIooII 

Wicking ---+( 

Fig. 69 - Pack wicking securely using punch to 
work wicking into holes provided. 

6. 	 INSTALL FLYWHEEL HOUSING. Place 
flywheel housing in position over two fly­
wheel-housing-to-cylinder-block dowels, 
and tap into place with soft hammer. In­
stall six capscrews and lockwashers in 
flywheel housing. If either block or fly­
wheel housing is replaced, the flywheel 
housing will have to be aligned with a dial 
indicator. When correctly aligned, run-out 
of bore should not exceed .005". 

7. 	 INSTALL ENGINE FLYWHEEL. Place 
engine flywheel and ring gear into position. 
on dowels in crankshaft flange. Install six 
self-locking capscrews in flywheel and 
crankshaft flange, and tighten to a tension 
of approximately 60 foot-pounds, using a 
tension wrench. 

8. 	 INSTALL GEAR CASE COVER PLATE. 
Place plate and gasket at front end of en­
gine cylinder block. Install two capscrews 
and lockwashers. 

9. 	 INSTALL CA};,,1SHAFT AND GEAR. Coat 
camshaft with engine oil. Insert camshaft 
into front end of engine block, being care­
ful not to damage camshaft bearings. Be­
fore completely entering camshaft rotate 
shaft until marked teeth on crankshaft gear 
and camshaft gear index (Fig. 70). Install 
two capscrews and lockwashers in cam­
shaft thrust flange, working through large 
holes in camshaft gear. Rotate crankshaft 
and camshaft to establish that gears do not 
bind or interfere. Backlash must be from 
.000" to .007" (.0015" preferred). 

10. 	 INSTALL GEAR COVER CASE. Place 
gasket in position on case cover. Place 
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Camshaft 

~~ 


Fi g. 70 

crankshaft oil slinger over end of crank­
shaft and install Woodruff key for fan drive 
pulley in crankshaft. Place gear case 
cover in position and install gear case 
cover aligning tool (Fig. 71). Install cap­
screws, new lockwashers, and nuts. Re­
move aligning tool. 

Timing gear ~Oli'l'r'--";;;=~ 

'...4.7\" A-22489 

Fig. 71 - Aligning timing gear cover using SE­
1717 Aligning tool. 

11. 	 INSTALL FAN DRIVE PULLEY AND 
VIBRATION DAMPER. Heat crankshaft 
fan drive pulley and vibration damper as­
sembly in boiling water. When heated, 
quickly install assembly on crankshaft and 
install washer and fan drive pulley nut. 
Tighten nut with wrench of about 36 11 lever­
age. Vibration damper is used on the 
model SD-240 engine only. 

Installing Connecting Rods and Pistons 
1. 	 Install one connecting-rod and piston as­

sembly down through top of cylinder block 
having slot in piston towards camshaft side 
of engine. Pistons are also marked with 
an arrow indicating front of engine. Use 
a piston ring compressor sleeve to com­
press piston rings and thus avoid possible 
ring damage (Fig. 72). 

2. 	 Wipe base of connecting rod free of oil and 
dirt. Place bearing shell upper half in 

connecting rod base, being sure that oil 
hole aligns with oil hole in connecting rod 
and that locking tangs of bearing shell fit 
into rece ss. Clean connecting-rod cap 
bearing bore and clean back of bearing. 
Place bearing shell lower half in connect­
ing rod cap, making sure that tang of bear-

Fig. 72 

ing fits into recess in cap. (NOTE: See 
instructions under "Main Bearing and Con­
necting-Rod Bearing Installation".) 

3. 	 Coat bearing surfaces with oil. Pull con­
necting rod into position on crankshaft 
journal and install connecting-rod cap and 
bearing. NOTE: Bearing cap can only be 
installed on connecting rod one way, be­
cause of the construction of rod and cap. 
Install two self-locking capsc rews and 
tighten to 50 foot-pounds, using tension 
wrench. 

4. 	 To check connecting-rod bearing to crank­
shaft clearance, follow procedure given for 
flplastigage tl test. Specified connecting-rod 
bearing to crankshaft clearance is from 
.001" to .0035". Do not attempt to file con­
necting rod or bearing caps. 

5. 	 Follow the foregoing procedure for install ­
ing remaining connecting rods and pistons. 

6. 	 INSTALL OIL PUMP. Place crankshaft 
and piston in position for firing on No. 1 
piston. Insert oil, pump assembly into 
opening in cylinder block, rotate pump 
drive shaft so that tang in top of shaft is 
parallel to engine block. This position will 
assure the oil pump drive shaft being in 
proper position for distributor installation. 
Install and tighten two capscrews. Place 
one-piece oil pan gasket in place and install 
25 capscrews around oil pan flange. 

7 . 	 INSTALL CL UTCH. Install clutch driven 
disc against flywheel so that the long por­
tion of the hub is toward the rear. Place 
clutch in position on flywheel over clutch 
driven disc. Locate clutch so that arrow 
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on flange of clutch backing plate or cone is 
as near as possible to the letter flL" on the 
flywheel, and install two or three mounting 
capscrews and lockwashers loosely. In­
sert a clutch aligning arbor, if available, 
or a transtnission main drive gear shaft, 
through clutch driven disc hub spline and 
into clutch pilot bearings. Hold clutch 
driven disc in position while completing 
installation of six mounting capscrews and 
lockwashers in flange of clutch backing 
plate or cover. Tighten all six capscrews 
securely. Remove three retaining cap­
screws and flat washers which were in­
stalled to hold clutch compressed. NOTE: 
Clutch will not operate properly unless 
these retaining capscrews are removed. 

8. 	 INSTALL VALVE TAPPETS. Coat each 
of 12 valve tappets with heavy engine oil 
and drop each, flat side down, through re­
cess in side of cylinder block into sockets 
in block (Fig. 73). 

Fig. 73 

9. 	 INSTALL VALVE LIFTER ROD COVER. 
Install new gasket over opening at left ­
hand side of engine block. Install valve 
lifter rod covers and slotted screws. 

Install Cylinder Head 

1. 	 INSTALL HEAD. Place gasketon cylinder 
block and align bolt holes. Place cylinder 
head on crankcase, being careful not to 
damage of shift gasket position. Loosely 
install all cylinder-head bolts and flat 
washers, otnitting bolts in holes for rock­
er-artn assetnbly. 

2. 	 INSTALL VALVE ROCKER-ARM ASSEM­
BLY. Insert 12 valve lifter rods in cylin­
der head, make sure they enter the valve 
tappet. Lift the valve rocker-arm assem­
bly into position on cylinder head with the 
drilled oil bracket placed third from front. 
Make sure number 2, 4, and 6 bracket 
sleeve dowels are in place (Fig. 74). In­
stall the retnainder of cylinder-head bolts 
and tighten alternately and evenly in se­
quence to 90 foot-pounds. 

A • .21938 

Fig. 7~ 

3. 	 ADJUSTING VALVES. To adjust valve 
stetn to valve rocker arm clearance cor­
rectly, each cylinder tnust be on top-dead­
center on its cotnpression stroke at the 
time of adjustment of valves for that cyl­
inder. To detertnine the correct position, 
turn the engine crankshaft until No. I piston 
is at top-dead-center on compression 
stroke and the ignition titning dot on the 
flywheel is in line with the pointer on the 
flywheel housing (Fig. 75). Adjust clear­
ance on each valve of No. I cylinder to 
.018" to .020" by using a feeler g'!luge be­
tween valve stem and valve rocker arrn 
and turn rocker-arm adjusting screw out 
of rocker arm until clearance is obtained. 
Tighten adjusting screw lock nut and re­
check clearance. (NOTE: Valve clearance 
should be rechecked with engine at normal 
operating tetnperature.) 

Fi g. 75 
4. 	 Turn crankshi:tft one-third revolution and 

adjust clearance on No.5 valves. Working 
in firing order sequence, continue to set 
valves of each of the remaining cylinders, 
turning crankshaft one-third turn after 
each valve adjustment. 

5. 	 INSTALL INTAKE AND EXHAUST MAN­
IFOLDS. To facilitate installing the mani­
folds, after manifold gaskets and pilot rings 
are installed, start capscrews at each end 
of intake manifold. This will pertnit the 
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manifold to slide straight up between the 

engine head and capscrews and flat wash­

ers. When manifold is lined up with pilot 

rings and gasket, tilt bottom of manifold 

toward engine block. This will force man­

ifold out at top enough to bind against the 

two capscrews and hold manifold in posi­

tion until the front and rear capscrews can 

be installed (Fig. 76). 


Cartridge 

\ 
Return channel 

Fig. 	76 

6. 	 INSTALL WATER PUMP. Place water 

pump gasket in position, at water pump 

opening in front of cylinder head. Install 

water pump and fan and install four cap­

screws and lockwashers in pump and cyl­

inder block. 


7. 	 INSTALL OIL FILTER. Place oil filter 
and new gasket in place on cylinder block. Gasket 
Install four capscrews and lockwashers in 

oil filter base. (NOTE: Be sure filter 

assembly is thoroughly cleaned and a new 

cartridge is installed before replacement 

on engine.) Tighten center tube nut using 

wrench SE-1728. 


8. 	 INSTALL ACCESSORIES. Install carbu­
retor, generator, distributor and connect­
ing wires, starter, fuel pump, ignition coil, 
oil gauge, and thermostat. 

9. 	 FILL ENGINE WITH OIL. After making 
certain that oil drain plug is securely in­
stalled, fill crankcase with oil. After en­
gine has been installed and placed in oper­
ation, again recheck oil level and if neces­
saryadd sufficient oil to bring level up to 
full mark on gauge. 

10. 	 INSTALL CYLINDER-HEAD COVER. If 
engine is not to be installed at this time, 
install new cylinder-head cover gasket and Relief valve Gasket 
install cylinder-head cover. Install three 
flat copper washers and three capscrews 
on cover. Fig. 77 - Details of Deluxe Oil Filter. 

8-4744 
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DESCRIPTION 

General 

The Model BD, Super Blue Diamond engine 
is a 4-cycle, 6-cylinder-in-line,. overhead­
valve-type engine (Fig. 1). The engine serial 
number is s tamped on a pad at the front on the 
left side of the crankcase just below the cylin­
der head. The block has dry-type replaceable 
liners for the cylinders. The detachable cyl­
inder head contains all valves, valve guides. 
and springs. The cylinders are numbered from 
front (fan and timing gear end) to rear. Engine 
crankshaft rotation is clockwise as viewed from 
the front end of the vehicle. The intake and 
exhaus t manifolds, carbur etor, starter, and 
generator are located on the right side of the 
engine. The dis tributor, fuel punlP, and oil 
filter are located on the left side. The oil filler 
inlet is located in the valve cover on the top of 
engine. The bayonet type oil level gauge is 
located on the left side. The water pump is 

·located at the front of engine. 

Construction 

1. 	 The generator, fan, and water pump are 
driven by a V -type belt from a driven pul­
ley mounted on the front end of the crank­
shaft. The distributor, mounted at the left 
side of the engine, is driven by the cam­
shaft through the oil pump. 

2. 	 The exhaus t and intake manifolds are bolted 
to each other and to the right side of the 
engine head. The intake manifold and the 
exhaust manifold are each cast in one 
piece. 

3. 	 A vibration damper is provided at the front 
end of the crankshaft. 

4. 	 The cylinder block and crankcase are cast 
in one piece, and carry the crankshaft main 
bearings. Water circulation passages 
completely surround the cylinders in the 
crankcase and also provide coolant to the 
cylinder head. 

5. 	 Oil is supplied under pressure by the oil 
pump to the engine lubrication system. Oil 
spray from the revolving crankshaft is 
distributed to the cylinder walls, pistons, 
and other moving parts inside the engine. 

6. 	 Exhaust valve seats are of alloy and are 
pressed into place. These valve seats 
lengthen the period between valve recon­
ditioning operations. Valves and valve 
seats are cooled by continuous circulation 
of water through the cylinder head. 

7. 	 The detachable cylinder head is bolted to 
the c rankcas e, and a gas tight and wate rtight 
seal is maintained by means of a gasket. 

8. 	 The crankshaft is a drop forging of heat­
treated steel. It is counterweighted, bal­
anced both statically and dynamically, and 
ground to close limits. The shaft is 
mounted in four precision-type replaceable 
shell bearings, the number four (rear) 
bearing taking up the thrust. 

9. 	 The pistons are made of an aluminum alloy, 
are cam ground. and are fitted with three 
compression rings and one oil control ring. 
The full-floating type piston pins are held 
in plac e in the pis tons, at the ends of the 
pins. by snap rings. 

IO. 	 The camshaft is machined from a solid 
drop forging and mounted in four special 
replaceable bearings. 

11. 	 The flywheel is bolted and doweled to the 
crankshaft flange. The timing mark is 
located on the front crankshaft pulley. 

ENGINE REMOVAL 
The engine. with transmission removed, 

can be lifted from chassis without disturbing 
the fender and grille assembly, by using a suit ­
able chain sling and a floor crane. 

Disconnect the following electrical cir ­
cuits, hose connections, and various units as 
outlined (Fig. 2 and Fig. 3); 

Fi g. 2 

Fig. 3 
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1. 	 Drain engine oil pan. Drain all coolant 
from engine cooling system by opening the 
drain cock on side of engine as well as the 
radiator drain cock. Remove radiator fil ­
ler cap when draining cooling system. 

2. 	 Disconnect upper and lower radiator hose 
connections. Disconnect engine air clean­
er and remove air cleaner. Disconnect 
vacuum line at manifold. 

3. 	 Disconnect engine circuit Wlrlng. This 
includes coil wire, starter cable, engine 
ground strap and instrument sender unit 
wires. 

4. 	 Disconnect fuel line at fuel pump. Discon­
nect throttle control linkage and remove 
choke at carburetor. 

5. 	 Disconnect clutch linkage at bell housing. 

6. 	 Remove engine rear mounting bolts from 
both sides of engine support pads. 

7. 	 Remove engine front mounting bolts from 
support bracket; these are the bolts at the 
front crossmember. 

8. 	 Remove radiator mounting bolts and lift 
out radiator support and core assembly. 

9. 	 Disconnect engine exhaust pipe at mani­
fold. 

10. 	 Attach engine sling to front and rear right 
side cylinder head bolts and remove en­
gine (Fig. 4). 

Fig. ~ - Removing engine from chassis. Chain 
sl ing attached to front and rear right sidecyl­
inder head bolts. 

ENGINE DISASSEMBLY 

Install the engine ina suitable rotating en­
gine overhaul stand. NOTE: Many of the dis­
assembly operations can be performed with the 
engine in the chassis. However, the following 
dis ass embly outline is performed with the en­
gine removed from the chassis to clearly illus­
trate each of the units. Except where indicated, 
no attempt has been made to prescribe a par­
ticular sequence for removing the various units, 
since some can be readily removed with the 
engine in the chassis. The extent of the serv­
ice required on a particular unit will govern 
the necessity for its removal. 

Removing Rocker Arms 

The following steps are to be followed when 
removing the rocker-arm cover and rocker­
arm assembly. (Carburetor and air cleaner 
previously removed.): 

1. 	 Remove three nuts from rocker-arm cover. 
Remove air cleaner line and remove cover. 

2. 	 Remove bolts from shaft brackets (Fig. 5.) 
NOTE: Left front head bolt supplies oil to 
rocker arms. 

Drilled 
,......t--- bolt 

Oil hole--..... 

.A-22220 

Fig. 5 

3. 	 Remove rocker-arm assembly as a unit. 

Rocker-Arm and Valve Mechanism 
Disassambly 

1. 	 The rocker-arm assembly is composed of 
front and rear shafts joined at the center, 
on which are mounted twelve rocker arms 
and six tension springs. The shafts are 
mounted in seven brackets, and are pre­
vented from turning at the two end brack­
ets, by slots in the shaft into which the 
cylinder-head bolts fit (Fig. 6). 
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Exhaust valve rocker arm Intake valve rocker arm 

Front rocker arm shaft ~ 

Oil connection bracket 
A-22207 

Fig. 6 - Details of rocker-arm assembly. 

2. Separate the shafts and slide rocker ar:ms, surface of rocker ar:m, and resurface if 
springs, and brackets fro:m shafts. wear is perceptible. Do not re:move :more 

than .010" of :material when resurfacing 
3. Clean all parts in a solvent cleaning fluid, rocker-ar:m pads. 

being careful to clean all accu:mulated 
sludge and carbon deposits fro:m oil holes 3. Inspect tension springs for breakage or 
and slots. loss of tension. Replace defective springs. 

Re:move valve lifter rods fro:m engine. 
Rocker Arm Inspection 

....--Press ram 
Carefully inspect all parts for defects and 

wear. 

1. 	 Inspect rocker-ar:m shaft expansion plugs. 
Check on a surface plate for signs of bend­ "''--- Bushing installing tooling, check for wear fro:m rocker ar:ms. If 
a shaft is bent or shows perceptible wear, 
it :must be replaced. 

2. 	 Inspect rocker-ar:m adjusting screws for 
wear at contac t surface and for thread wear. 
Replace worn screws. Check rocker-ar:m 
bushings. Inspect valve ste:m contact pad 

'.......-- Press ram 


..,.f------ Bushing removing tool 

--Press plate
Rocker arm 

··....i 

~. 

Fig. 7 - Use SE-1036-1 Bushing Removing Tool 
when removing the rocker arm bushing. Support 
the rocker arm on the SE-1033 support block. 
Select a hole in the support block to properly 
support the rocker arm at the same time permit 
the bushing to clear the support block when 
being removed. Use the support block when in­
stalling and burnishing the new bushing. 

Fig. 8 - Showing method of install ing new rocker 
arm bush i ng. 

~---Burnishing tool 

Fig. 9 - Burnishing rocker arm bushing. Use SE­
931 Burnishing Tool. 
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Re-bushing Rocker Arms 

With properly fitting adapter or special 
tool equipment provided (Figs. 7, 8 and 9), 
press old rocker-arm bushing from rockerarm. 
Place new rocker-arm bushing in position. 
Align oil hole in bushing with oil hole in rock­
er arm, which is located 30 0 from top of rock­
er arm toward rocker-arm adjusting nut. Using 
installing tool, press new bushing into rocker 
arm. Burnish bushing into place in the rocker 
arm, then ream rocker-arm bushing to provide 
.0015" to .004" clearance. Ream dimension is 
.7505" - .7520". 

Cylinder Head and Valves 

The following instructions are to be fol­
lowed when reconditioning cylinder head and 
valves. Remove push rods, remove cylinder­
head bolts and lift off cylinder head and gasket. 
Place cylinder head on bench. 

1. 	 Compress valve spring with a valve com­
pressor and remove valve spring retainer 
locks. Remove retainer. Remove valve 
spring and damper and separate valve 
spring damper from valve spring. Re­
move all valve springs as outlined, and 
remOve valve spring damper from each 
spring. 

2. 	 Invert cylinder head. Remove all valves 
from their valve guides and from the head, 
keeping each valve ina suitable rack which 
will assure replacement of the valves in 
their original location. 

3. 	 Scrape all carbon from cylinder-head com­
bustion chamber, and clean any gasket 
material from surface of head. Clean the 
head using steam cleaning or other suit ­
able cleaning equipment. 

4. 	 Cleanall carbon deposits from valve heads 
and valve stems with wire brush. Wash 
all valve springs and retainers in cleaning 
solvent. 

Inspection of Cylinder Head 

1. 	 Inspect cylinder head visually for signs 
of cracks or sand holes and if found de­
fective. weld or t-eplace head. 

2. 	 Inspect exhaust valve seat rings for loose­
ness and inspect for excessive width of 
valve seat surface. If insert rings are 
loos e, replace. If a seat has been previ­
ously ground to such extent that it cannot 
be narrowed from top to bring to proper 
position near center of valve face, the 
ring must be replaced. 

P~INTEO IN UNITED STATES OF AMERICA 

Inspection of Valve Guides, Valve Springs 
and Valves 

1. 	 Clean valve guides witha suitable cleaning 
tool. Check each valve guide with a "Go 
and No-Go" gauge, if available; otherwise, 
use a new valve to check fit. If "No-Go" 
portion of gauge enters, the guide mus t be 
replaced. Recommended valve stem to 
valve guide clearance is from. 002" to. 004" 
for exhaust valves, and from .0015" to 
.0035" for intake valves. CleaTance in ex­
cess of .006" for intake valves or .008" for 
exhaust valves, require guide replacement. 
Ream guides to .3435 11-.3455" after assem­
bly in cylinder head. 

2. 	 Test valve springs with damper in posi­
tion. Test tension of each valve spring at 
valve open length with a valve-spring test ­
er (F',g. 10). Check valve springs at 
1-43/6411 length, and replace if pressure 
is less than III Ibs.• 

Scale (inches)--~ 
~;..,----- Valve spring' 

~---b-'---- Scale (pounds) 

A·21lt90 

Fig. 10 - Test valve springs in SE-1565 Valve 
spring testing tool. 

3. 	 Inspect each valve for warpage. for se­
verely burned condition, and for exces­
sive grinding on the valve head. Inspect 
valve stem for scuff marks or perceptible 
wear. Inspect valve stem end for wear at 
contact surface with valve rocker arm. If 
valve is warped, excessively burned, or 
has been previously ground to extent that 
valve head is thin at edge, replace valve; 
otherwise, valve can be reconditioned and 
reins taIled. 
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Repair of Cylinder Head 

1. If cylinder head has to be resurfaced, re­
move only enough material to true-up 
surface. 

2. 	 If any valve guide shows excessive clear­
ance or out-of-round condition, press guide 
from head with special removing tool. In­
stall new guide, and press into head until 
approximately 1-1/16" remains above the 
top surface of the head. Checkvalve guides 
after installation to .v02" to .004" for ex­
haust and .0015 11 to .0035" on intake with 
"Go and No-Go" gauge. Ream valve guides 
to .3435"-.3455" after assembly in cylinder 
head. 

3. 	 If inspection indicates necessity, replace 
valve seat. 

4. 	 Grind valve seats in cylinder head to 45 0 

on both exhaust and intake. 

Reconditioning Valves and Seats 

One of the principal difficulties experi­
enced in reconditioning valves is obtaining 
nearly identical angles on the valve seat and 
valve face. The importance of these angles in 
the grinding operation cannot be overempha­
sized, because it is impossible to produce a 
flat or square seat by lapping. 

The grinding stones on both the valve­
refacing machine and valve seat grinder should 
be dress ed before starting a reconditioning job. 
You will be unable to determine how closely 
the angle of the seat will match the valve face 
until the valve and seat have been ground and a 
check made with a very light tint of Prussian 
blue. If a full seat-width contact around the 
entire circle of seated valve is not shown, the 
angles do not match. It will then be necessary 
to redress the valve seat grinding stones, 
changing the angle sufficiently to correct the 
error. The correction should be made on the 
valve seat, and not on the valve. No more 
material should be removed from the valve 
face than is necessary to true it up and remove 
the burned or pitted portion. New valves 
should not be refaced, but should be checked 
for trueness. When a satisfactory match of 
valve seat and valve face angles has been ob­
tained, the adjustment of both the valve refacer 
and the seat grinder should be locked in posi­
tion, in order to eliminate this trial-by-error 
method on additional valves having the same 
angle. 

Valve Seats 

The primary purpose of a valve seat is to 
seal the combustion chamber against pressure 
losses and to provide a path to dissipate the 
heat accumulated in the valve head so as to 

prevent burning of the seat and warping of the 
valve head. 

The location of the valve seat on the valve 
face and its width controls the amount of valve 
head that protrudes into the combustion cham­
ber. It is obvious that the greater the exposure 
within the combustion chamber, the higher the 
valve temperature; or in other words, the more 
heat it will collect. High valve tempe rature and 
poor heat dissipation also produce excessive 
valve stern temperatures and hasten the ac;cu­
mulation of carbon on the stern, causing them to 
stick in the guides. 

Valve Seat Widths 

In general, the width of exhaust seat should 
range between the average and maximum spec­
ifications and the intake seats between the 

Low limit ...... . 3/16" 

High limit ...... . 5/64"{ 
Preferred ...... . V16" 

Minimum seat 

Low limit ...... . 5/64" 


High limit ...... . V64"
{ 
Preferred ...... . 3/32" 


Maximum seat 


A-22611 

Fig, II - Valve seat widths. 
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mlnlmum and average specifications. The 
intake seats may be narrower than the exhaust 
because they are usually larger in diameter, 
thus providing a total seat area approximately 
equal to smaller exhaust valve with the wider 
seat. Also the less severe heat conditions do 
not require as large a seat area for heat dis­
sipation purposes. Fig. 11 illustrates recom­
mended valve seats to be obtained. 

There are also objections to an excessive­
ly wide seat, a few of which are as follows: 

1. 	 In city or light delivery service, a wide 
seat collects carbon and particles of dirt 
that will produce variations or los s of 
compression, resulting in poor idle and 
possible a loss of general performance 
and economy. 

2. 	 A wide seat in severe service operating in 
the pres ence of dirt or an exces s of carbon 
will produce a badly pitted seat which may 
be just as detrimental to valve life as a 
too narrow seat. Under these conditions, 
a seat width to the Ininimum liInit would 
possibly be better; however, the source of 
trouble (which is the dirt and excessive 
carbon) should be eliIninated, Inaking it 
possible to retain the wider seat. 

Valve Seat Inserts 

Necessity for replacing valve seat inserts 
should be very rare; however, if a replace­
ment is made it is important that new inserts 
be peened securely in place, using either insert 
peening tool or a dull-pointed chisel, 1/411 wide, 
to peen cylinder head metal over outer edge of 
valve seat insert. 

Valve seat insert installing tools are 
available. 

Valve seat inserts supplied for service 
are standard size and .030" oversize which 
perInits a tight fit in cylinder head. 

Repair of Valves 

1. 	 True-up the ends of valve steIn against 
face of grinder. ReInove only enough 
material to true the surface. 

2. 	 Reface exhaust valves to 45 0 
• The valve 

face and valve seat angle mustbe identical. 

3. 	 Reface intake valves to 45 0 with valve seat 
being the same. 

4. 	 Place valves in cylinder head. Place a 
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5. 	 Inspect each valve coated with blue for 
seat position. The seat should be at the 
approximate center of valve face, 7/6411 ­

5/6411 wide for exhaust, and 5/64 11 -7/64" 
wide for intake. 

Valve Assembly 

1. 	 Wipe valve faces and valve seats with a 
cleaning solvent to remove all dirt or for­
eign material. Coat valve stems and valve 
faces with oil, and install valves in same 
seats to which they were checked. 

2. 	 Install valve springs with dampers. Com­
press valve springs with a valve spring 
compressor, and install valve spring re­
tainers and retainer locks. Be sure that 
retainers and locks are correctly seated. 

Engine Disassembly - Continued 

When overhauling engine with head and pan 
reInoved, the following procedures are recom­
mended: 

1. 	 Remove fan drive pulley nut and washer 
from end of crankshaft. Install puller and 
reInove crankshaft fan drive pulley and 
damper assembly froIn crankshaft. 

2. 	 Remove nuts and caps crews from engine 
gear case cover (Fig. 12), reInove gear 
case cover (Fig. 13). ReInove crankshaft 
oil slinger from end of shaft (Fig. 14). Re­
move side cover plate and reInove valve 
tappets (Fig. 15). ReInove nut from end· 
of camshaft and remove caIns haft gear 
with puller (Fig. 16). NOTE: Camshaft 
Inay be reInoved without reInoving tiIning 
gear, by removing thrust plate retainer 
screws. 

~ 
bCrankshaft 
thin 	coat of Prussian blue on each valve 
face, and tap valve lightly to its seat. 
NOTE: This is merely for test and proof 	 ,r , 
of results of refacing and res eating oper­
a tions. A poor grinding job cannot be cor­
rected by valve lapping. 	 Fig. 12 - Removing timing gear case cover. 
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Fig. 16 - Pulling camshaft gear. 
Fig. 13 - Showing details of timing gears. 
Cover removed. 3. 	 Remove capscrews from camshaft retainer 

thrustflange plate (Fig. 17). Remove cam­
shaft (Fig. 18). Remove capscrew holding 
the gear case cover plate to block; remove 
plate and gasket. Remove crankshaft tim­
ing gear, using a gear puller (Fig. 19). 
(NOTE: Lubricate puller screw to pre­
vent damage to screw threads.) 

Fig. II~ - Removal of oil slinger. Mote that 
flange of slinger is bent outward. 

Fig. 17 - Removing camshaft with gear removed. 
Camshaft may be removed with gear attached. 

Fig. 15 - Tappets are removed to permit removal 

of camshaft. Fig. 18 - Removing camshaft. 
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Crankshaft timing gear 

A-21936 

Fig. 19 - Pull crankshaft gear, using SE-1715 
Gear pul Jer. Lubricate threads of puJ ler to 
prevent damage to puller threads. 

Turn engine in overhaul stand and proceed 
with disasseInbly as follows: 

4. 	 Each connecting rod is nUITIbered as to its 
position in the engine and these nUITIbers 
are located on the caInshaft side of the en­
gine (Fig. 20). ReInove self-locking cap­
screws froIn connecting-rod cap and re­
Inove cap. Push connecting-rod and piston 
asseInbly toward top of block, but first 
reInove ridge froIn top of cylinder wall, if 
any. Lift piston and connecting-rodasseIn­
bly froIn top of cylinder block, Replace 
cap on connecting rod. ReInove the re­
Inaining pis tons, following the saIne pro­
cedure. 

COJIDec:ting rod Learing 

Piston pin bushing 

Self-locking bolt 	 A-221l4 

Fig. 20 

5. 	 The crankshaft bearing caps are nUITIbered 
to identify their position and they InUS t be 
reinstalled in their respective positions. 
ReInove self-locking caps crews froIn each 
bearing cap. ReInove all crankshaft Inain 
bearing caps (Fig. 21). After all caps have 
been reInoved, lift crankshaft straight up 
and out of cylinder block, and place in a 
vise equipped with soft jaws. 

6. 	 With crankshaft securely claInped in vise, 
reInove the six self-locking caps crews 
holding flywheel to crankshaft. Tap fly­
wheel with a soft haInIner to loosen itfroIn 
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crankshaft; reInove flywheel with ring gear 
asseInbly. 

7, ReInove caps crews and lockwashers froIn 
engine flywheel housing. Drive out the 
two engine block dowels, reInove flywheel 
housin'g (Fig. 22). 

8, ReInove fuel PUITIP, starter, oil pressure 
regulator valve asseInbly, distributor, gen­
erator, oil gauge and coil. 

Fig. 21 

Fig. 22 

Water Pump Removal and Overhaul 

See sectional view of BD Engine water 
pUITIp (Fig. 23), The water pUITIp asseInbly is 
cOInposed of a body and cover plate which house 
a ball-bearing Inounted pUITIp shaft and iInpeller, 
The rear and front bearings are pressed onto 
the shaft and are separated by a spacer. A 
slinger is held in place by two half-lock rings. 
The shaft asseInbly with its two bearings is 
held in place in the housing by a retaining snap 
ring. The fan pulley is pressed onto the shaft 
(press fit .0007" to .0018 11 ) and held in place by 
a nut and plain washer. 

PFUNTEO IN UNITED STATES OF AMERICA 
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Fig, 	23 

The impeller seal assembly consists of a 
seal spring, seal clamp ring, flexible seal, 
seal spring guide, and a seal carbon washer. 
The parts are held in place in the impeller by 
a snap ring. The impeller and seal assembly 
is press ed onto the pump shaft (pres s fit of 
.002" to .0035"). 

Water Pump Disassembly 

(Complete illustrated procedure for water 
pump servicing is given in Shop Talk No. 14) 

1. Remove six capscrews and lockwashers 
holding fan to pulley. Remove fan blade 
ass embly from pulley. Remove water pump 
from front end of cylinder head. 

2. Remove nut and flat washer holding pulley 
to water pump shaft. Remove pulley from 
water pump shaft with puller. 

3, Remove four capscrews from cover plate. 
Remove plate and gasket from pump body. 

4, Remove snap ring from front of the water 
pump shaft front bearing. Supporting water 
pump on arbor press, push shaft. and bear­
ing as an assembly out of impeller from 
the rear. 

5. 	 Support the shaft and bearing assembly on 
an arbor press, fo;r:ce shaft out of bearing, 
spacer, and slinger, pressing shaft toward 
rear bearing. Be careful not to lose the 
two halfmoon lock from under the 
slinger. 

6. 	 Remove snap ring from groove in the front 
of impeller, and lift out the seal parts from 
the impeller. 

Water Pump Cleaning and Inspection 

1, 	 Following disassembly, wash all except 
rubber parts in cleaning solvent. 

2, 	 Examine seal parts for wear, corrosion, 
or damage, and replace with new parts as 
necessary. Examine the pump body seal 
seat surface. If face of surface is scored, 
it must be resurfaced to prevent leakage. 
Inspect pump shaft bearing for wear or 
corrosion. If worn or corroded, replace 
bearings, Examine shaft for wear at ends, 
or for damaged threads at front end. 

Water Pump Repair 

If water pump body seal seat is scored, 
pitted, or rough, it must be resurfaced. Use 
special water pump housing seat finishing tool 
and adapter. 

Water Pump Assembly 

1. 	 Install rear bearing. spacer. and front 
bearing onto water pump shaft. Place 
slinger in position behind rear bearing. 
Place two half-moon lock rings in groove 
in shaft, and press shaft into bearing and 
spacer from rear until rear bearing rests 
firmly against slinger and ring locks, 

2. 	 Place seal clamp ring, seal spring, seal 
spring guide, flexible seal and retainer, 
and carbon seal thrust washer into position 
in impeller. Hold them in position while 
ins talling snap ring in impeller groove. 

3. 	 Ins tall water pump shaft and bearing ass em­
bly into body and hold in place by inserting 
snap ring in groove in front of front bear­
ing. 

4. 	 Support water pump shaft at front end, 
pres s impeller and seal ass embly onto 
rear end of water pump shaft. Press im­
peller only flush with end of shaft. 

5. 	 Place new gasket in position on water pump 
body and install cover plate and four cap­
screws. 

6. 	 Place fan assembly in position on front of 
pulley, and install six capscrews and lock­
washers. Fill pump housing with wheel 
bearing grease. Use low pressure gun. 

Intake and Exhaust Manifolds 

When disassembling and assembling the 
manifolds, the following procedures are us ed: 

1. 	 After removing the eight capscrews from 
head and three bolts from exhaust flange, 
remove both intake and exhaust manifolds 
as a unit (Fig. 24). Remove three manifold 
pilot rings (Fig. 25). NOTE: Let mani­
folds cool before starting above operations; 
this will help to prevent manifold warpage. 
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Fig. 	2q - Removing intake and exhaust manifold. 

Fig. 25 - Pilot rings are used to hold the in­
take manifold in alignment and should always be 
reinstalled. 

2. 	 To separate the two manifolds, remove the 
two outside bolts and nuts and two inside 
bolts and nuts from the center of mani­
folds. 

3. 	 The intake and exhaust manifolds are each 
of one piece construction, requiring no 
disasseITlbly after separation. 

Intake Manifold 

1. 	 The intake manifold consists of three out­
lets, each supplying fuel to two cylinders. 
Two studs are located on the top for car­
buretor ITlounting. 

2. 	 If vacuum is needed to operate any unit 
within the truck, a threaded inlet is pro­
vided in the manifold for such purposes. 

Exhaust Manifold 

The exhaust manifold consists of four out­
lets. The two end outlets remove burned gases 
froITl the No. I and No.6 cylinders, while the 
two center outlets remove burned gas es froITl 
Nos. 2, 3, 4 and 5 cylinders. 

Manifold Inspection 

Inspect intake and exhaust manifolds visu­
ally for cracks or breakage. Place manifolds 
on surface plate and check for warpage. If 

PRINTED IN UNITED STATES OF AMERICA 

Page 11 

cracked or broken, replace or weld. If slightly 
warped, true-up on surface grinder but replace 
if warpage is extreme. 

Manifold Assembly 

Place new gasket between the intake and 
exhaust manifolds and install two capscrews 
and two nuts. Mount manifolds together loos ely 
before installing on engine. This will assure 
proper alignment of the units with each other 
and with the engine cylinder head. NOTE: Do 
not eliminate the intake manifold aligning pilot 
rings. 

Oil Pump Overhaul 

(Complete illustrated procedure for oil pump 
overhual is given in Shop Talk No. 28) 

Special tool equipment is available for oil 
pump overhaul under SE-1499. Use of these 
tools will speed up the job and assure accurate 
work. 

11"'Y.:'1~--GUIDE 

*+--KEY 

'I..lI,J.~- SPIRAL GEAR 

PIN 

.:i!!E---i--- SHAFT 

i"Il---- BODY 

IDLER GEAR 
SHAFT 

OIL 
FLOAT 

A.J09SI 

Fig. 26 

Oil Pump Disassembly 

See sectional view of the model BD engine 
oil pump (Fig. 26), 

1. 	 Remove cotter pin holding float to oilpump. 
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Remove float from pump. Loosen oil out­
let coupling and remove oil line from pump. 

2. 	 Remove four capscrews and lockwashers 
from oil pump body cover and lift cover 
and gaskets from oil pump body. 

3, 	 Lift out oil pump idler gear from idler 
gear shaft. After removing oil pump drive 
gear shaft guide from top of shaft, use 
small punch to drive out spiral gear pin 
from oil pump spiral gear. Using an 
adapter collar which fits underneath the 
spiral gear, and an adapter with a tang 
which will fit down into the slot of the oil 
pump drive shaft so as to apply pressure 
of press at bottom of slot, press oil pump 
drive shaft out of oil pump spiral gear. 
Remove Woodruff key from shaft. Remove 
oil pump body gear and oil pump drive shaft 
from oil pump body. 

4, 	 Press oil pump gear onto oil pump drive 
shaft far enough to reveal retainer ring. 
Remove ring from oil pump shaft. Press 
oil pump body gear from shaft and remove 
Woodruff key from shaft, Wash all parts 
in cleaning solvent. 

Oil Pump Inspection 

Check the following parts carefully: 

1. 	 Check the oil pump drive shaft for wear 
at points of contact with body. If wear is 
perceptible, the shaft must be replaced. 
Diameter of shaft is from .4985 to .4992 
inches. 

2. 	 Check the oil pump body for warpage, dam­
age and wear. Replace if body is warped 
or cracked, or if shaft bore is worn so 
that clearance between shaft and bore is in 
excess oL005". Inspectall oil pump gears, 
and replace if wear is perceptible. 

Oil Pump Assembly 

1. 	 Press body gear onto oil pump drive shaft 
after placing new Woodruff key in slot of 
shaft. Press gear onto shaft far enough to 
permit installation of retainer ring in 
groove in oil pump. Press oil pump body 
gear down against ring. 

2. 	 Insert oil pump drive shaft and body gear 
into oil pump body. Install new Woodruff 
key in slot at top end of shaft. Install oil 
pump spiral gear, with gear hub down, onto 
drive shaft. Press spiral gear down onto 
shaft until 1/32" clearance remains be­
tween gear hub and pump body when oil 
pump body gear is up against pump body; 

Using hole in spiral gear as guide, drill 
.1255" hole in shaft. Drive new spiral gear 
pin into place. Install a new guide on the 
end of the pump shaft. use guide installing 
tool. 

3. 	 Install idler gear on idler gear shaft. In­
stall gasket and oil pump body cover, and 
install four capsc.rews and lockwashers. 
Test oil pump body gear end play to cover 
by using a feeler gauge between oil pump 
spiral gear hub and oil pump body. End 
playmustbefroIn.002511 -.0055". Ifc1ear­
ance is in excess of .0055", remove one 
gasket from cover. If clearance is less 
than .0025", add one gasket between cover 
and body. Recheck end play after making 
any alterations. Insert oil pump into cyl­
inde r block so that s lot in top of s haft is at 
right angles to the side of the engin~ with 
the number one piston in firing order. 

4. 	 Connect oil pump outlet to pump and tighten 
coupling. Insert oil pump float in oil pump 
body, line up cotter pin holes, install new 
cotter pin, and fasten securely. 

DISASSEMBLY, CLEANING, INSPECTION, 

REPAIR AND ASSEMBLY OF 


SUB-ASSEMBLIES 


Cleaning the Cylinder Block 

Remove all old gasket material from block, 
clean both inside and outside of block with stearn 
or cleaning solvent. Remove all dirty oil, 
sludge, scale, and carbon from cylinder block. 

Cylinder Block Inspection 

1. 	 Inspect cylinder walls for cracks. Weld 
cracks or replace block, if necessary. 

2. 	 Check top surface for trueness with a 
straight-edge. Test by attempting to in­
sert a .012" feeler gauge ribbon between 
the straight-edge and the cylinder block. 
If this is possible, either surface grind or 
replace the cylinder block. 

3. 	 Inspect camshaft bearings for damaged or 
scored condition, and inspect for wear. 
Replace if damaged or if worn beyond 
clearance limit of .003511 , 

4. 	 Measure cylinder walls with an inside 
reading micrometer to determine taper, 
out-of-round or worn condition. The meas­
urements must be made not only at top of 
the cylinder bore, just below ring groove, 
but at several places around the inside 
circurn:ference of the bore. Bore should 
be checked at the bottom, below ring wear 
surface, to determine the amount of taper. 
Re-sleeve if worn beyond .008" clearance. 
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Cylinder Sleeve Fits 

The fit ofthe cylinder sleeve in the crank­
case should be 100 to 200 1bs. hand push fit or 
approxinaately.0005" to .001" loose fit. This 
fit can be obtained by honing the cylinder bore 
sufficiently in the crankcase until the cylinder 
sleeve can be pushed all the way in by hand. 

Before installation of cylinder sleeve. the 
crankcase bores should be cleaned of all car­
bon and foreign naatter. 

Installation of cylinder sleeves in the fore­
going naanner will preclude to a large extent 
the necessity of excessive honing when fitting 
pistons to the cylinder sleeves. 

NOTE: If cylinder water jacket shows an 
excessive anaount of linae deposits, the cooling 
systena cannot provide effective heat dissipa­
tion. 

Whenever the top of the sleeve flange goes 
below the top of the crankcase, a thin tag wire 
should be placed under the sleeve flange to 
raise it flush with the crankcase, or not to ex­
ceed .006" above the crankcase face. 

Cylinder wall surface finish is of utnaost 
inaportance in piston and piston ring life and in 
oil consunaption control. The best type surface 
is one having characteristics naidway between 
"snaooth" and "highly polished". The resulting 
surface of a boring or honing operation consists 
of nunaerous naicroscopic scratches or grooves 
which act as oil reservoirs or retainers of oil 
while the surface between the grooves provides 
a load-bearing surface. If the scratches are 
too deep and too close together, the surface is 
referred to as "rough" and will not provide 
adequate ring and piston ,c.orl·ta'ct area which 
results infast wear. Should the finish be highly 
polished or too "snaooth", the scratches or 
grooves are shallow and will have insufficient 
oil-retaining capacity to provide adequate lu­
brication for the adjacent contact or load­
bearing area and will result in scuffing or 
scoring. It is therefore advantageous to strike 
a IIhappy naediuna" by renaoving only the sharp 
peaks of these naicroscopic ridges and in this 
way still reap the benefits of the oil-retaining 
grooves. This type of cylinder wall surface is 
obtained through exercis e of care in finishing 
operation and through proper use of equipnaent. 

The following procedure will produce the 
best results when fitting pistons to sleeves: 

1. 	 Using 150-grithone stones and having both 
sleeve and s tones coated with one of the 
vegetable shortenings (Crisco, Spry, Dexo, 
or equivalent), work hone up and down in 
cylinder approxinaately 20 strokes. This 
should bring the bore dianaeter to within 
.0003" of the desired size. (Hone should 

be naoved up and down at a speed rate of 
approxinaately one stroke per second.) 

2. 	 Using 2S0-grit hone stones and having both 
sleeve and stones coated with vegetable 
shortening, work hone up and down in the 
cylinder bore approxinaately 20 strokes. 
This operation should bring the bore to the 
desired size. 

3. 	 Still using 2S0-grit hone stones, but having 
lubricant only on the stones, pass the hone 
up and down in the bore about 5 tinaes. 
This operation will not increase the bore 
dianaeter but will naerely serve to renaove 
the sharp ridges and leave the desired 
type of surface finish. 

NOTE: In steps 1 and 2, the hone should 
be quite snug in the bore. In step 3, the 
tension should be a little less. 

CAUTION: Extrenae care naust be taken to 
aSsure thatno abrasive renaains in the en­
gine. 

4. 	 After engine has been reassenabled, it 
should be allowed to run-in for two or 
three hours at a fast idle (approxinaate1y 
1200 r.p.na.). 

Replacing Camshaft Bushings 

If canas haft bearing replacenaent is neces­
sary,renaove and install new bushings with 
special canashaft bearing installation tool. 
Noreanaingis required. Fig. 27 illustrates 
the use of canashaft bearing installing tool. 

Bushing arbors 

Camshaft bushings A·22149 

Fig. 27 - Using the SE-172Q Camshaft Bushing
install ing tool. 

Connecting Rod and Piston Disassembly 

1. 	 Renaove piston-pin retainers frona each 
piston, and renaove piston rings frona pis­
ton ring grooves. 

2. 	 Heat piston in boiling water or piston heat­
er. Place piston in piston vise, and using 
pin-driving tool, drive piston pin frona 
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piston and connecting rod (Fig. 28). After 
Press ram ----iII"1piston pin is removed, lift piston from 


connecting rod. 


r"
J 


A-22205 

Fig. 	28 - Use suitable piston vise to hold pis­
ton 	 and drive pin out with SE-1263 Piston Pin 
Driver. Use soft hammer. 

3. 	 Wash all parts in a cleaning solvent. 
CAUTION: Do not use a caustic solution for 
ah.uninurn pistons. Clean the carbon from 
piston ring grooves with a broken ring or 
ring groove cleaner. 

4. 	 Inspect connecting rods, caps, and bearing 
shells. All connecting-rod bearings and 
piston-pin bushings should be replaced at 
every major overhaul. Test rods for align­
ment. Rods only slightly misaligned can 
be straightened with proper equipment. 
Badly twisted or bent connecting rods must 
be replaced. 

5. 	 Inspect pistons for cracks, breakage, or 
scores. Check piston ring grooves and 
ring lands for wear, using a new piston 
ring and feeler gauge. If clearance be­
tween ring and ring land exceeds .005", 
(total clearance) replace piston (see spec­
ifications). Pistons which are scored or 
damaged, must be replaced. 

6. 	 Inspect piston pins for wear, and if wear 
is perceptible, replace pins. Replace 
piston pins which show signs of corrosion 
or etching. 

7. 	 With properly fitting adapter, press old 
piston-pin bushing from connecting rod 
(Fig. 29). Place new piston-pin bushing in 
position, align oil hole in bushing with oil 
hole in connecting rod, (Fig. 30), install 
bushing with a .003511 to. 0055" press fit. 
Burnish bushing into place in the connect­
ing rod (Fig. 31), then ream pin bushing to 
provide a hand-push fit. 

8. 	 With reamer, ream piston pin bosses in 
piston to provide a tight fit of from .0000" 

Fig. 29 - Use SE-1036-~ to remove bushing. 
Select proper hole in SE-1033 Support plate to 
permit clearance for bushing. 

Press ram --~ 

Adapter -_-'_' 

Fig. 30 - Installing new bushing in rod. 

Burnishing bar 

Fig. 31 - Burnish bushing using SE-879. 

to .0002" with piston pin. NOTE: When 
fitting piston pins, the pins should be at 
room temperature (700 F) and the pistons 
should be heated to approximately 2000 F 
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in boiling water or piston heater. The pin 
should be a lIpalm-push" fit under these 
conditions. 

Piston Fitting 

When fitting pistons in the cylinder sleeves, 
use a .003" feeler ribbon l/Z" wide between 
the piston and cylinder 900 from the piston pin 
hole and in line with the thrust face of the piston 
{Fig. 3Z}. Apply a tension pull on scale to the 
feeler ribbon, and check clearance to specifica­
tions as outlined in the chart. ' 

Feeler Gauge Ribbon Checking 
Width ......... . 	 l/ZII 


Thickness ....... . 	 .003 l1 


Tension on Scale (Lb.) 	 6-18 
Desired Tension (Lb.) 	 12 

Fig. 32 - Checkingpistonfit using feeler gauge 
ribbon. SE-I007 Gauge Set is available for this 
operation. 

Connecting-Rod and Piston Assembly 

1. 	 With piston heated to approximately ZOOO 
F., support connecting rod in vise, push 
piston pin into piston bosses while piston 
is hot. When assembling piston on rod, 
the slot in the piston skirt must be toward 
the camshaft side of the engine, which is 
the numbered side of the connecting rod. 
Install piston-pin retainer in piston at each 
end of pin, making sure that retainers seat 
fully and with tension in grooves. Test. 
connecting-rod and piston assembly on a 
connecting-rod aligner, and correct any 
misalignment. 

Z. 	 Place piston and connecting rod in vise. 
Test each piston ring for proper gap by 
placing in cylinder and measuring gap with 
feeler gauge. Gap should be .016" to .OZ6" 
(Fig. 33). 

Fig. 33 - Checking ring gap. 

Piston ring 

expander 


Fig. 3~ - Instal1ingpistonring using SE-II~9-8 
Ring installing tool. 

3. 	 When installing piston rings in piston 
grooves, be careful not to distort rings. 
If possible, use a suitable piston ring ex­
pander tool {Fig. 34}. Also check new 
piston rings in piston ring grooves for 
clearance between ring and ring lands. 
The correct ring clearance is shown in 
specifications. 

Crankshaft Cleaning and Inspection 

1. 	 Wash and clean crankshaft with cleaning 
solvent or steam. 

Z. 	 Inspect main-bearing and connecting-rod 
journals for wear. If journals show wear 
or out-of-round in excess of .003", the 
shaft should be either reground and under­
size bearings installed. or replaced. Use 
micrometers for checking. 

3. 	 Check crankshaft and flywheel dowels for 
damage and fit, and replace if worn or 
damaged. 

4. 	 Examine crankshaft timing gear teeth, and 
replace gear if teeth are worn or damaged. 

5. 	 Install Woodruff key in groove in crank­
shaft. Heat crankshaft gear in boiling water 
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or piston heater. This will expand the gear 
enough to allow it to be tapped onto the 
crankshaft without the danger of damaging 
the gear. A special crankshaft gear in­
stalling tool is available under SE-I088. 

Flywheel and Ring Gear Inspection 

1. 	 Clean flywheel and ring gear with a clean­
ing solvent, remove all traces of oil and 
grease. 

2. 	 Inspect the flywheel ring gear. If any teeth 
are damaged, or if ring gear is loose on 
flywheel, the ring gear must be replaced. 

3. 	 Check the flywheel dowel holes and mount­
ing bolt holes for wear, also check for fly­
wheel having been loose. 

4. 	 To replace flywheel ring gear, heat gear 
with torch, and remove from flywheel with 
a hammer and drift. Heat new ring gear 
with torch, heating evenly all the way 
around. While the ring gear is hot, install 
gear on flywheel and allow it to cool. 

5. 	 Check pilot bearing in flywheel for wear 
or damage and replace if needed. 

6. 	 Install flywheel on crankshaft. Install six 
self-locking capscrews, drive dowel pins 
through flywheel to crankshaft. 

Camshaft Cleaning and Inspection 

1. 	 Wash camshaft in cleaning solvent, brush­
ing to facilitate removal of all sludge or 
carbon deposits. 

2. 	 Inspect camshaft journals for signs of 
wear or out-of-round. 

3. 	 Inspect oil pump drive gear in center of 
shaft. If teeth are worn or damaged, the 
camshaft must be replaced, as the gear is 
integral with shaft. 

4. 	 Inspect camshaft lobes. If worn, chipped, 
or scored, replace the camshaft. 

5. 	 Inspect camshaft gear, and replace if wear 
is evident or gear teeth are nicked or 
otherwise damagl';d. 

6. 	 To reassemble, install thrust flange over 
end of camshaft. Install Woodruff key in 
slot in shaft. Place camshaft gear in boil ­
ingwater or piston heater, and install over 
Woodruff key. Install camshaft nut and 
tighten to approximately 120 foot-pounds 
tension. 

Cleaning and Inspecting Miscellaneous Parts 

1. 	 Cleaning mis cellaneous engine parts. This 
includes brackets, oil pan, engine case 

cover, flywheel housing, and other parts 
that were removed during disassembly of 
engine and were not covered by procedure. 
Wash in cleaning solvent or stearn clean 
preliminary to inspection. 

2. 	 Check all twelve valve lifter or push rods 
for straightness by rolling on flat surface. 
Replace any that are bent or have loose 
ends. 

3. 	 Inspect oil pan for cracks or deep bends, 
and straighten or weld. 

4. 	 Inspect oil pan drain plug and drain plug 
boss for fit and thread wear. If plug is 
loose or threads are damaged, repair 
threads or replace oil pan. 

5. 	 Inspect crankshaft pulley and vibration 
damper assembly for evidence of rubber 
coming loose from pulley, and inspect for 
wear. Replace damper assembly if either 
condition is encountered. Do not submerge 
vibration damper assembly in hot cleaning 
solvents. Inspect crankshaftfan drive pul­
ley for wear in hub bore. If inner diameter 
of bore is worn, scored, or Woodruff key 
way damaged, replace pulley. 

6. 	 Inspect engine gear case cover, and re­
place if cracked or broken. Remove old 
cover seal and install new seal. 

7. 	 Check each of twelve engine valve tappets 
for irregular wear, chipping, cracking or 
scores. Replace defective tappets. 

8. 	 Inspect engine flywheel housing for cracks 
or breakage and replace if damaged. In­
spect flywheel housing to crankcase pilot 
dowel holes for wear. If wear is evident, 
drill or ream the holef: and install over­
size dowels. Also inspect dowels for wear 
and replace if wear is evident. 

9. 	 Inspect all caps crews and nuts for thread 
wear or breakage. and replace as neces­
sary. Use new lockwashers when reassem­
bling engine. 

10. 	 All gaskets and oil sales must be replaced 
at each overhaul or major repair. 

ASSEMBLY OF ENGINE 

When all parts have been cleaned, inspected 
and repaired, and necessary replacement parts 
have been procured, install engine cylinder 
block in engine overhaul stand for reassembly. 

Main-Bearing and Connecting-Rod Bearing 
Installation 

It is essential that main bearings be in 
alignment with the crankshaft journals. 'The 
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model BD engines do not have the bearing caps 
piloted in the crankcase. When no means of 
piloting the bearing caps has been provided, 
misalignment is possible due to a slight shift­
ing of the bearing caps when the bearing cap 
bolts are tightened. If a bearing cap bolt is not 
straight or if the threads are not concentric 
with the body of the bolt, this condition will be 
aggravated; therefore, all bolts should be care­
fully examined before installation, to avoid 
such a condition. 

The following method has proved success­
ful in holding the caps and bearings in align­
ment with the crankshaft. After bearings have 
been fitted to specified clearances, remove the 
caps and apply a coating of petrolatum or white 
vaseline, or heavy engine oil to the bearing 
surfaces, then reassemble the caps and tighten 
the bolts. 

It will be noted that a small quantity of the 
petrolatum or vaseline may be squeezed out 
when the bearing caps are tightened; however a 
sufficient quantity will remain which will serve 
as a cushion or filler between the bearings and 
crankshaft journals, thereby reducing the tend­
ency of the cap and bearing to shift. 

The petrolatum or vaseline will also serve 
as a lubricant when the engine is first started 
and will dissolve and mix with the regular 
engine lubricating oil after a few revolutions. 

Under no circumstances should anything 
other than petrolatum or vaseline or heavy 
engine oil be used due to the possibility of 
chemical reactions which would cause damage 
to the bearing material. 

BEARING CRUSH. Undersize preclslon­
type bearing shells should be ins taIled when, be­
cause of wear, bearing-to-crankshaft running 
clearances are to be reduced. Bearing caps 
mus tnot be filed, lapped, or in any other manner 
reworked. 

Premature bearing failure will result from 
attempts to reduce journal-to-bearing running 
clearance by reworking of either bearing caps, 
bearings, or both, because such reworking will 
alter the engineered fit of the bearing shells in 
their bores and destroy the specifically desired 
"crush", 

When installing precision type connecting 
rod or main bearings, it is important that the 
bearing shells fit tightly in the rod orcase bore. 
To accomplish this, the bearing manufacturer 
makes the diameter at right angles to the part­
ing line slightly larger than the actual diameter 
of the bore into which they are assembled. 
When the assembly is drawn up tight, the bear­
ing is compressed, assuring a good contact 

between the bearing back and the bore. This 
increased diameter is referred to as bearing 
IIcrush" (Fig. 35), 

Difference between 
diameters (A) and (B) 
is bearing crush (C) 

Diameter (A) at right angles 
to parting lines greater 

than diameter (B) 

With bearing cap 
drawn up tight 
diameters (A) 

and (B) are equal 
A·22SS0 

Fi g. 35 

To obtain proper bearing assembly with 
the correct "crush", care must be taken when 
tightening the clamping bolts to make sure they 
are drawn down alternately and evenly, using a 
tension wrench and tightening as specified. 

As a result of excessive bearing crush, due 
to reworking the caps, the rod or main bearing 
bore will possible become distorted because 
more force is required to draw the cap and 
housing together. 

Rods, caps, or blocks must not be filed, 
lapped, or in any other manner reworked in 
order to reduce clearance. While such practice 
will make a tighter fit at top and bottom, it will 
result in an out-of-round bore and bearing 
shell distortion. New bearing shells will have 
to be installed eventually and that is when addi­
tional trouble starts. 

In general, a visual inspection of the part­
ing faces of the rod or caps under a magnifying 
glass will provide sufficient proof of any attempt 
at reworking. Under the glass, the parting 
line surface of standard parts will show the 
manufacturing cutter tool marks and will not 
have a polished or extremely smooth appear­
ance. On the other hand, reworked parts will 
have a polished surface and, if a file was used, 
will show the even pattern of the file teeth. 
Seriousness of this condition is in direct pro­
portion to the amount of reworking. 

BEARING SPREAD. Main and connecting­
rod bearings are designed with the "spread" 
(width across the open ends) slightly greater 
than the diameter of the crankcase bore or con­
necting-rod bore into which they are assemblied. 
For example, the width across the open ends of 
the BD engine connecting-rod bearing not in 
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place is approximately .025" more than when the 
bearing is in position in the rod. This condi­
tion causes the bearing to fit snugly in the rod 
bore and the bearing must be "snappedtr or 
lightly forced into its seat (Fig. 36). 

Rough handling in shipment, storage, or 
normal results of use in an engine, may cause 
the bearing spread to be increased or decreased 
from the specified width. Bearing spread 
should, therefore, be carefully measured and 
corrected as necessary before installation in 
an engine. 

Bearing spread can be safely adjusted as 
follows, although care and judgment should be 
exercised in the process: 

1. 	 Excessive spread. If measurement of 
spread indicates that distance "A" is ex­
cessive (see chart for specifications), place 
bearing on a wood block and strike the 
side lighrly and squarely with a soft mallet 
(Fig. 37. Recheck measurement and, if 
necessary, continue until correct width 
(measurement HAil in chart) is obtained. 

2. 	 Insufficient spread. If measurement of 
spread indicates insufficient spread, place 
bearing on wood block and strike the back 
of the bearing lightly and squarely with a 
soft mallet (Fig. 37). Recheck measure­
ment and, if necessary, continue until cor­
rect width (measurement "A" in chart) is 
obtained. 

Chart of Bearing Spread Dimentions. 

BD Engine (Minimum) 


Connecting-Rod 
Bearing 2.237 11 + .025" 

IMain Bearing 2.875" + .025" 

1. 	 INSTALL CRANKSHAFT AND MAIN 
BEARINGS. Clean all surfaces of crank­
shaft bearing journals and wipe clean the 
bearing bores in the cylinder block. Re­
move bearing cap self-locking capscrews 
and bearing cap. Wipe backs of cylinder 
block half of bearings, making sure that 
dirt and oil is removed. Place bearing 
shell halves in position in bore in cylinder 
block, making sure that bearing shells are 
fully seated, that oil holes in bearing shells 
line up withoil holes in cylinder block, and 
that locking tongs on bearings fit into re­
cesses. Follow same procedure, place 
bearing shell cap halves in bearing caps. 
Place a film of engine oil on bearing shell 
surfaces and lift crankshaft to align itself 
in the bearings, and also provide lubrica­
tion. Place bearing caps and bearing lower 
halves over crankshaft journals. Be sure 
bearing caps are properly installed with 
numbers to camshaft. 

O. D. OF BEARING 

WHEN INSTALLED IS 
THE SAME AS THE DIA. OF THE 
CRANKCASE OR CONN. ROD BORE 

SPREAD OF BEARING 
1IIIII---JlA"----------------~ 

BEFORE INSTALLATION 
------------- A-J6088 

Fig. 36 

SOFT MALLET 

(STRIKE LIGHTLY 

AND SQUARELY) 


DECREASING SPREAD 

SOFT MALLET 
(STRIKE LIGHTLY 
AND SQUARELY) 

A-J609SINCREASING SPREAD 

Fj g. 37 
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2. 	 In order that an accurate measurement can 
be made to check all bearing clearances, a 
material similar to "plastigage ll or fvirgin 
lead lf can be used. 

3. 	 Use the following instructions when using 
f'plastigage lf • 

(A) 	 Remove oil from bearing cap insert 
and exposed half of crankshaft journal. 

(B) 	 Place a piece of l'plastigage" the full 
width of the bearing insert. 

(C) 	 Reinstall the bearing cap. Tighten the 
self-locking capscrews to approxi­
rn.ately 105 foot-pounds. 

(D) 	 Remove the bearing cap. The flatten­
ed plastic material will be found ad­
hering to either the bearing shell of 
the crankshaft. 

(E) 	 To determine the bearing clearance, 
compare the width of the flattened 
plastigage at its widest point with the 
graduations on the envelope (Fig. 38). 
The number within the graduation on 
the envelope indicates the clearance 
in thousandths of an inch. NOTE: Do 
not turn crankshaft during the above 
procedure. 

Fig. 38 - Checking bearing clearance. 

4. 	 When using the 'virgin lead method" use 
the following procedure: 

(a) 	 Virginleadwire ofapproximately.OlO" 
thickness should be used. If wire of 
.010" thickness is not available and 
thicker wire must be used, it must be 
rolled to approximately .010" thick­
ness. 

(b) 	 Remove one bearing cap. Place 1/2" 
piece of virgin lead length wise on top 
of crankshaft bearing journal. 

(c) 	 Install cap and beari.ng shell half. In­
stall bearing cap bolts and tighten to 
30 to 40 foots-pounds tension. 
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(d) 	 Rock the crankshaft back and forth 
two or three times. Further tighten 
bolts to 60 to 70 foot-pounds and again 
rock the crankshaft two or three times. 
Tighten bolts to 105 foot-pounds and 
remove bearing cap. 

(e) 	 The virgin lead will now be compres­
sed exactly in accordance with the 
amount of bearing to crankshaft clear­
ance. Peel off flattened piece of virgin 
lead wire and measure with microm­
eter. Thickness of flattened piece of 
wire is exact amount of bearing clear­
ance present. Repeat above operations 
on all bearings. 

5. 	 If clearance is not within .001311 - .0043", 
either use undersize bearing, regrind shaft, 
or replace shaft. Check crankshaft for end­
play which is taken up by number four main 
bearing. End clearance should be from 
.01311 to ,005". 

6. 	 INSTALL FLYWHEEL HOUSING. Place 
flywheel housing in position over two fly­
wheel housing to cylinder block dowels and 
tap into place with soft hammer. Install 
six capscrews and lockwashers in flywheel 
housing. If efther block or flywheel housing 
is replaced, the flywheel housing will have 
to be aligned with a dial indicator. When 
correctly aligned, run-out of bore should 
not exceed .005" (Fig. 39). NOTE: If pos­
sible align flywheel housing while engine 
is in overhaul stand and with engine in 
vertical position (flywheel housing up). 

Fi g. 	39 

A-22526 
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7. 	 INSTALL ENGINE FLYWHEEL. Place 
engine flywheel and ring gear into position 
on dowels in crankshaft flange. Install six 
self-locking capscrews in flywheel and 
crankshaft flange, and tighten to a tension 
of approximately 100 foot-pounds, using a 
tension wrench. 

8. 	 INSTALL GEAR CASE COVER PLATE. 
Place plate and gasket at front end of engine 
cylinder block. Install one capscrew and 
lockwasher. 

9. 	 INSTALL CAMSHAFT AND GEAR. Coat 
camshaft with engine oil. Insert camshaft 
into front end of engine block, being care­
ful not to damage camshaft bearings. 
Before completely entering camshaft ro­
tate shaft until marked teefh on crankshaft 
gear and camshaft gear index (Fig. 14). 
Install two capscrews and lockwashers in 
camshaft thrust flange, working through 
large holes in camshaft gear. Rotate 
crankshaft and camshaft to determine that 
gears do not bind or interfere. Back-lash 
must be from .000" to .002" (.0015" pre­
ferred). 

10. 	 INSTALL GEAR COVER CASE. Place 
gasket in position on case cover. Place 
crankshaft oil slinger ove r end of c rank­
shaft and install Woodruff key for fan drive 
pulley in crankshaft. Place gear case cove r 
in position. Install capscrews, new lock­
washers and nuts. 

11. 	 INSTALL FAN DRIVE PULLEY AND 
VIBRATION DAMPER. Heat crankshaft 
fan drive pulley and vibration damper 
assembly in boiling water. When heated, 
quickly install assembly on crankshaft and 
install washer and fan drive pulley nut. 
Tighten nut with wrench of about 36" lever­
age. 

Installing Connecting Rods and Pistons 

1. 	 Install one connecting-rod and piston 
assembly down through top of cylinder 
block having slot in piston towards cam­
shaft side of engine. Pistons are also 
marked with an arrow indicating front of 
engine. Use a piston ring compressor 
sleeve to compress piston rings and thus 
avoid possible ring damage. 

2. 	 Wipe bore of connecting rod free of oil and 
dirt. Place bearing shell upper half in 
connecting rod bore, being sure that oil hole 
aligns with oil hole in connecting rod and 
that locking tangs of bearing shall fit into 
recess. Clean connecting-rod cap bearing 
bore and clean back of bearing. Place 
bearing shell lower half in connecting rod 
cap, making sure that tang of bearing fits 

into 	recess in cap. (NOTE: See instruc­
tions under "Main Bearing and Connecting­
Rod 	Bearing Installation".) 

3. 	 Coat bearing surfaces with oil. Pull con­
necting rod into position on crankshaft 
journal and install connecting-rod cap and 
bearing. NOTE: Bearing cap must only 
be installed on connecting rod one way, 
with both connecting rod number and bear­
ing cap number to camshaft side. Install 
two self-locking capscrews and tighten to 
65 foot-pounds, use tension wrench. 

4. 	 To check connecting-rod bearing to crank­
shaft clearance, follow procedure given 
for 'plastigage" on IIv irgin lead" test. Spec­
ified connecting-rod bearing to crankshaft 
clearance is from .0007"-.0032". Do not 
attempt to file connecting rods or bearing 
caps. 

5. 	 Follow procedure outlined in steps above 
for remaining connecting rods and pistons. 

6. 	 INSTALL CLUTCH Install clutch driven 
disc against flywheel so that the long por­
tion of the hub is toward the rear. Place 
clutch in position on flywheel over clutch 
driven disc. Locate clutch so that arrow 
or inspection mark (usually a dab of white 
paint) on flange of clutch backing plate or 
cover is as near as possible to the letter 
ilL" on the flywheel, and install two or three 
mounting capscrews and lockwashers 
loosely. Insert a clutch aligning arbor, if 
available, or a transmission main drive 
gear shaft, through clutch driven disc hub 
spline and into clutch pilot bearings. Hold 
clutch driven disc in position while com­
pleting installation of six mounting cap­
screws and lockwashers in flange of clutch 
backing plate or cover. Tighten all six 
capscrews securely. Remove three retain­
ing capscrews and flat washers which were 
installed to hold clutch compressed. NOTE: 
clutch will not operate properly unless 
these retaining capscrews are removed. 

7. 	 INSTALL VALVE TAPPETS. Coat each 
of twelve valve tappets with heavy engine 
oil and drop each, flat side down, through 
recess in side of cylinder block into sock­
ets in block. 

8. 	 INSTALL VALVE LIFTER ROD COVER. 
Install new gasket over opening at left ­
hand side of engine block. Install valve 
lifter rod covers and slotted screws. 

Install Cylinder Head 

1. 	 INSTALL HEAD. Place gasketon cylinder 
block and align bolt holes Place cylinder 
head on crankcase, being careful not to 
damage or shift gasket position. Loosely 
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install all cylinder-head bolts and flat 
washers, omitting bolts in holes for rocker 
arm assembly. 

2. 	 INSTALL VALVE ROCKER ARM ASSEM­
BLY. Insert twelve valve lifter rods in 
cylinder head, make sure they enter the 
valve tappet. Lift the valve rocker-arm 
assembly into position on cylinder head 
with the drilled oil bracket on the front 
end. Install the remainder of cylinder-head 
bolts and tighten alternately and evenly in 
sequence to BO foot-pounds (Fig. 40). Be 
sure to place stud with oil hole in the left 
front cylinder-head bolt hole. Retighten 
cylinder head after engine has been oper­
ated for a short period. 

22 	 20 14 10 I) 4 9 13 19 21 
o o o o o o 
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If, " '\ / \ I '\ " '\ ,''' '\ 
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I~ ,'\ /',. ,'\ ,'\ I 

0\ ..... ,/g"-- -"~"'---"r'--,"~--- ,'g'" /~~ 
o 0 0 0 0 0 

18 16 8 6 7 15 23 
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Fig. 4-0 

3. 	 ADJUSTING VALVES. To adjust valve 
stern to valve rocker arm clearance cor­
rectly, each cylinder must be on top dead 
center on its compression stroke at the 
time of adjustment of valves for that cyl­
inder. To determine the correct position, 
turn the engine crankshaft until No.1 
piston is at top dead center on compression 
stroke and the ignition timing mark on the 
crankshaft pulley in line with the pointer 
on the timing gear case. Adjust clearance 
on each valve of No.1 cylinder to .01B" to 
. 020" by using a feeler gauge between valve 
stern and valve rocker armand turn rocker 
arm adjusting screw out of rocker arm 
until clearance is obtained. Tighten ad­
justing sc rew lock nut and recheck clear­
ance. (NOTE: Valve clearance should be 
rechecked with engine at normal operating 
temperature.) 

4. 	 Turn crankshaft one-third revolution and 
adjust clearance on No.5 valves. Work­
ing in firing order sequence, continue 
to set valves of each of the remaining cyl­
inders, turning crankshaft one-third turn 
after each valve adjustment. 

5. 	 INSTALL INTAKE AND EXHAUST MANI­
FOLDS. To facilitate installing the mani­
folds. after manifold gaskets and pilot 
rings are installed, start capscrews at 
end of intake manifold. This will permit 
the manifold to slide straight up between 
the engine head and capscrews and flat 
washers. When manifold is lined up with 
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pilot rings and gasket, tilt bottom of mani­
fold toward engine block. This will force 
manifold out at top enough to bind against 
the two capscrews and hold manifold in 
position until the front and rear cap~crews 
can be installed. 

6. 	 INSTALL WATER PUMP Place water 
pump gasket in position, at water pump 
opening in front of cylinder head. Install 
water pump and fan and install three cap­
screws and lockwashers in pump and cyl­
inder block. 

7. 	 INSTALL OIL FILTER. Place oil filter 
and new gasket in place on cylinder block. 
Install four capscrews and lockwashers in 
oil filter base. (NOTE: Be sure filter 
assembly is thoroughly cleaned and a new 
cartridge is installed before replacement 
on engine.) 

B. 	 INSTALL ACCESSORIES. Install carbur­
etor, generator, distributor and connecting 
wires, starter, fuel pump, ignition coil, 
gauge, and thermostat. Tighten fan belt 
sufficiently to secure 1/2" depression on 
belt midway between generator pulley and 
fan pulley. 

9. 	 FILL ENGINE WITH OIL. After making 
certain that oil drain plug is securely in­
stalled, fill crankcase with oil. After en­
gine has been installed and placed in oper­
ation, again recheck oil level and add as 
necessary to bring oil level to full mark. 

10. 	 INSTALL CYLINDER HEAD COVER If 
engine is not to be installed at this time, 
install new cylinder-head cover gasket and 
install cylinder-head cover. Install three 
flat washers and three nuts on cover. 

ENGINE MOUNTINGS 

Fig. 41 and 42 illustrate engine front and 
rear mountings. 

ENGINE GEAR 
CASE COVER 

INSULATOR 

~.....-- RETAINER 

t:=IIF-'-- WAS HER 
INSULATOR 

\E~¢=====j~=~~Tf~- WASHER 

LOCKWIRE A.I60Ia 

Fig. 4-1 - Front mounting. 
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Engine support 

Upper insulator 

Lower insulator 

Washer 

Cross member 

Engine rear support A-22527 

Fig. 42 

OIL FILTER 

1. 	 The DeLuxe oil filter is used on the BD 
engines and incorporates a removable sump 
(Fig. 43). 

2. 	 Water, grit, metal particles, sludge and 
other contaminants that settle out of the 
oil are held in the sump away from the 
cartridge. When the cartridge is changed 
the cartridge and sump quickly and easily 
lift out as a single unit. Change filter 
cartridge and clean sump at regularly es­
tablished periods; according to operating 
c ondi tions . 

3. 	 When reassembling filter unit after com­
plete disassembly: tighten center tube nut 
securely using wrench SE-l 728. 

CRANKCASE VENTILATION 

The BD engine has a crankcase ventilator 
metering valve installed at the rear left side of 
engine on the tappet cover. To remove valve, 
disconnect the vacuum line and unscrew unit 
from tappet COver plate. To service, separate 
the two halves of the unit and remove weight. 
Clean all parts thoroughly. When reinstalling 
the valve, make sure the arrow on the housing 
is pointed up. (Fig. 44). 

Upper Metering orifice Large section 
housing "",7'r--"'~ of metering/""7-T7"">­

pin in orificeSmall section of 
restricts flow 

of air 
Weight mete~~ilrt'c~in..;' G,,,,,, 

Cartridge 

\ 
Return channel 

Gasket 

Relief valve spring 

GroovesLower ; 

housing Relief valve Gasket
Weight 

8·4744
Position of weight with low Position of weight with high 
manifold vacuum (below 3~ manifold vacuum (above 3~ 

Fig. 43to 4~ inches mercury) to 411 inches mercury) A.23449 

Fi g. 	44 
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DESCRIPTION 

General 

The Model RD, Super Red Diamond engine 
is a 4-cycle, 6-cylinder-in-line, overhead valve 
type engine (Fig. 1). The engine serial number 
is stamped on a pad at the front on the left side 
of the crankcase just below the cylinder head. 
The block has dry-type replaceable liners for 
the cylinder. The detachable cylinder head 
contains all valves, valve guides, and springs. 
The cylinders are numbered from front (fan 
and timing gear end) to rear. Engine crank­
shaft rotation is clockwise, as viewed from the 
front end ofthe vehicle. The intake and exhaust 
manifold, carburetor, and generator are located 
on the right side of the engine. The distribu­
tor, starter, fuel pump, and oil filter are lo­
cated on the left side. The oil filler inlet is 
located on the left side of engine at the front. 
The bayonnet type oil level gauge is located on 
the left side. The water pump is located at the 
front of engine. 

Construction 

1. 	 The generator, fan', and water pump are 
driven by V -type belts from a driven pul­
ley mounted on the front end of the crank­
shaft. The distributor, mounted at the left 
side of the engine, is driven by the cam.­
shaft through the oil pump. 

2. 	 The exhaust and intake manifolds are bolted 
to each other and to the right side of the 
engine head. The intake manifold is cas t 
in one piece. The exhaust manifold is 
made of three parts which are held together 
by expansion clamps and seal. 

3. 	 A vibration damper is provided atthe front 
end of the crankshaft. 

4. 	 The cylinder block and crankcase are cast 
in one piece, and carry the crankshaft 
main bearings. Water circulation pas­
sages completely surround the cylinders 
in the crankcase and also provide coolant 
to the cylinder head. 

5. 	 Oil is supplied under pressure by the oil 
pump to the engine lubrication system. Oil 
spray from the revolving crankshaft is 
distributed to the cylinder walls, pistons, 
and other moving parts inside the engine. 

6. 	 Exhaust valve seats are of alloy and are 
pressed into place. These valve seats 
lengthen the period between valve recondi­
tioning operations. Valves and valve seats 
are cooled by continuous circulation of 
water through the cylinder head. 

7. 	 The detachable cylinder head is bolted to 
the crankcase, and a gas-tight and water­
tight seal is maintained by means of a 
gasket. 

8. 	 The crankshaft is a drop forging of heat­
treated steel. It is counterweighted, bal­
anced both statically and dynamically, and 
ground to close limits. The shaft is 
mounted in seven precision-type replace­
able shell bearings, the number seven 
(rear) bearing taking up the thrus t. The 
rear main bearing is made up of two shell 
halves together with four thrust flanges. 
The two lower thrust flanges are held in 
position by dowels in the main bearing cap. 

9. 	 The pistons are made of an alUIninum al­
loy, are cam ground, and are fitted with 
three compression rings and one oil con­
trol ring. The full-floating type piston 
pins are held in place in the pistons, at the 
ends of the pins, by snap rings. 

10. 	 The camshaft is machined from a solid 
drop forging and mounted in four special 
replaceable bearings. 

11. 	 The flywheel is bolted and doweled to the 
crankshaft flange. The timing mark is 
located on the front crankshaft pulley. 

ENGINE REMOVAL 

Disconnect the following electrical cir ­
cuits, hose connections, and various units as 
outlined: 

1. 	 Drain engine oil pan. Drain all coolant 
from engine cooling system by opening the 
drain cock on side of engine as well as the 
radiator drain cock. Remove radiator 
filler cap when draining cooling system. 

2. 	 Disconnect upper and lower radiator hose 
connections. Disconnect engine air cleaner 
and remove air cleaner. Disconnect vac­
uum line at manifold. (Air line at com­
pressor when vehicle is equipped with air 
brakes.) . 

3. 	 Disconnect engine circuit Wlrlng. This 
includes coil wire, starter cable, engine 
ground strap and instrument sender unit 
wires. 

4. 	 Disconnect fuel line at fuel pump. Discon­
nect throttle control linkage and remove 
choke wire at carburetor. 

5. 	 Remove hood and floor boards. Remove 
fenders and radiator grille as a unit. 

6. 	 Remove radiator mounting bolts and lift 
out radiator support and core assembly. 
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7. 	 Remove ending front mounting bolts from 
support bracket. These are the bolts at 
the front crossmember. 

8. 	 Support transmission using floor jack or 
suitable blocking. Remove caps crews from 
around bell housing. 

9. 	 Disconnect engine exhaust pipe at manifold. 

10. 	 Attach engine sling to front and rear right 
side cylinder head bolts and remove en­
gine. 

ENGINE DISASSEMBLY 

Install the engine ina suitable rotating en­
gine overhaul stand. NOTE: Many of the dis­
assembly operations can be performed with the 

in the chassis. However, the following 
disassembly outline is performed with the en­
gine removed from the chassis to clearly illus­
tra te each of the units. Except where indicated, 
no attempt has been made to prescribe a par­
ticular sequence for removing the various 
units, since some can be readily removed with 
the engine in the chassis. The extent of the 
service required on a particular unit will gov­
ern the necessity for its removal. 

Removing Rocker Arms 

The following steps are to be followed 
when removing the rocker-arm cover and 
rocker-arm assembly. (Carburetor and air 
cleaner previously removed): 

1. 	 Remove four nuts from rocker-arm cover. 
Remove air cleaner line and remove cover. 

2. 	 Remove nuts, capscrews and oil bolts from 
shaft brackets. NOTE: Third bolt from 
the rear on the left side of the cylinder 
head supplies oil to rocker arms (Fig. 2). 

Fi g. 2 
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3. Remove rocker-arm assembly as a unit 
(Fig. 3). 

Fig. 3 - Removing Rocker Ar~ Assembly 

Rocker-Arm and Valve Mechanism 
Disassembly 

1. 	 The rocker-arm assembly is com.posed of 
front and rear shafts joined at the center, 
on which are mounted twelve rocker arms 
and four tension springs. The shafts are 
mounted in seven brackets, and are pre­
vented from turning at the two center 
brackets which contain locking washers 
fitting into slots in the shaft. Remove 
locking washers from two center brackets 
(Fig. 4), 

Fig. ij 

2. 	 Separate the shafts, and slide rocker arms, 
springs, and brackets from shafts. 

3. 	 Clean all parts in a solvent cleaning fluid, 
being careful to clean all accumulated 
sludge and carbon deposits from oil holes 
and slots. 

Rocker Arm Inspection 

Carefully inspect all parts for defects and 
wear. 

1. 	 Inspect rocker-arm shaft and expansion 
plugs. Check on a surface plate for signs 
of bending, check for wear from rocker 
arms. If a shaft is bent or shows percep­
tible wear, it must be replaced. 
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2. 	 Inspect rocker-arm adjusting screws for 
wear at contact surface and for thread 
wear. Replace worn screws. Check 
rocker-arm bushings. Inspect valve stern 
contact pad surface of rocker arm, and 
resurface if wear is perceptible. Do not 
remove more than .010" of material when 
resurfacing rocker-arm pads. 

3. 	 Inspect tension springs for breakage or 
loss of tension. Replace defective springs. 

Re-Bushing Rocker Arms 

With properly fitting adapter of special 
tool equipment provided (Figs. 5. 6 and 7), 
press old rocker-arm bushing from rocker 
arm. Place new rocker-arm bushing in posi­
tion. Align oil hole in bushing with oil hole in 
rocker arm, which is located approximately 
300 	 from top of rocker arm toward rocker -arm 
adjusting nut. Using installing tool, press new 
bushing into rocker arm. Burnish bushing into 
place in the rocker arm, theft ream rocker­
arm bushing to provide .001511 to .004" clear­
ance. Ream dimension is .8745" - .8760". 

~-- Press ram 

~-----Bu&hing removing tool 

... ~ Press plate 

Fig. 5 - Use SE-I036-2 Bushing Removing Tool 
when removing the rocker arm bushing. Support 
the rocker arm on the SE-I033 support block. 
Select a hole in the support block to properly 
support the rocker arm at the same time permit 
the bushing to clear the support block when 
being removed. Use the support block when in­
stalling and burnishing the new bushing. 
Cylinder Head and Valves 

The following ins tructions are to be ob­
served when reconditioning cylinder head and 
valves: Remove push rods (Fig. 8). Remove 
caps from end of exhaust valve stems, remove 
cylinder-head bolts and lift off cylinder head 
and gasket. Place cylinder head on bench. 

1. 	 Compress valve spring with a valve com­
pressor and remove valve spring retainer 
locks. Remove retainer. Remove outer 
spring and inner spring. Remove valve 

"''---Busbing installing tool 

Fig. 6 -Showing lllethod of installing new Rocker 
Arm Bushing. 

""---Burnishing tool 

Fig. 7 - Burnishing Rocker Arm BUShing. Use 
SE-879 Burnishing Tool. 

Fig. 8 

spring spacer. NOTE: Valve springs are 
installed with close-coiled ends toward the 
cylinder head. Remove all valve springs 
as outlined. 
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2. 	 Invert cylinder head. Remove all valves 
from their valve guides and from the head, 
keeping each valve in a suitable rack which 
will assure replacement of the valves in 
their original location. 

3. 	 Scrape all carbon from cylinder head com­
bustion chamber, and clean any gasket 
material from surface of head. Clean the 
head using steam cleaning or other suitable 
cleaning equipment. 

4. 	 Clean all carbon deposits from valve heads 
and valve stems with wire brush. Wash 
all valve springs and retainers in cleaning 
solvent. 

Inspection of Cylinder Head 

1. 	 Inspect cylinder head visually for signs of 

Preferred . . . . . . . . 3/32" 

---- Minimum seat 

B 

Preferred ...... . W' 
Maximum seat 

cracks or sand holes and if found defec­
tive, weld or replace head. 

2. 	 Inspect exhaust valve seat rings for loose­
ness and inspect for excessive width of 
valve seat surface (Fig. 9). If insert rings 
are loose, replace. If a seat has been pre­
viously ground to such extent that it can~ot 
be narrowed from top to bring to proper 
position near center of valve face, the ring 
must be replaced. 

Inspection of Valve Guides, Valve Springs, and 
Valves 

1. 	 Clean valve guides with a suitable cleaning 
tool (Fig. 10). Check each valve guide with 
a "Go and No GO" gauge (Fig. 11), if avail ­
able; otherwise, use a new valve to check 
fit. If "No-Goll portion of gauge enters, the 
guide must be replaced. Recommended 
valve stem to valve guide clearance is 

Fig. 10 

c 


Fig. 9 - Valve Seat Widths, Exhaust. Fig. II - Use SE-II~5 "Go and No-Go" set. 
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from .002" to .004" for exhaust valves, and 
from .0015" to .0035" for intake valves. 
Clearance in excess of .006" for intake 
valves or .008" for exhaust valves, re­
quires guide replacement. Valve guides 
are reamed to .437" after assembly (Fig. 
12) . 

Fig" 12 

2. 	 Test valve springs (Fig. 13). Test ten­
sion of each valve spring at valve open 
length with a valve spring tester. Check 
inner valve springs at 1-1/211 length, re­
place if pressure is less than 86 pounds. 
Test outer spring at 1-45/64 11 length, and 
replace if pressure is lessthan136 pounds. 

......-----Valve spring 

~___~r----T--- Scale (pounds) 

A.2189D 

Fig. 13 -Testing valve springs In SE-1565 Valve 
Spring Testing Tool. 

3. 	 Inspecteach valve for warpage, for severe­
ly burned condition, and for excessive 
grinding on the valve head. Inspect valve 
stem for scuff marks or perceptible wear. 
Inspect valve stem end for wear at contact 
surface with valve rocker arm. If valve 
is warped, excessively burned, or has been 
previously ground to extent that valve head 
is thin at edge, replace valve; otherwise, 
valve can be reconditioned and reinstalled. 

Rotating Exhaust Valve Mechanism (IISlo-Roto 

Valves") 


Valve burning is commonly caused by 
deposits accumulating on valve seat, thus hold­
ing valves open to be burned to escaping ex­
haust gases. Carbon deposits collecting under 
valve head hold valves open, further causing 
blow-by. With the valve slowly rotating, these 
accumulations are kept from forming to a great 
degree, thus improving valve life. All rotator 
parts are interchangeable, but should be checked 
after assembly to insure proper clearance re­
quired for rotation. Care should be taken not 
to damage or nick valve stem ends or tips as 
this will alter the clearance. 

The parts involved in the rotating valve 
mechanism are: special spring seat retainer, 
a pair of flat half-moon keys, a close fitting 
cap located on the valve stem, and a specially 
constructed valve stem. 

In order to accommodate valve expansion, 
the tappet lash (valve tappet clearance) must 
be maintained. When camshaft rotation causes 
this lash or tappet clearance to be taken up, 
the cap on the valve stem causes the valve keys 
to lower the spring retainer, removing the load 
of the valve springs from the valve before the 
valve is raised from its seat. A clearance of 
.002." to .006" should be maintained between the 
end face of the valve stem and cap (Fig. 14). 

i Key wear "i 

mrn 
Right installation 	 Wrong installation 

Spring retainer 

Cap to valve stem 
clearance .002" to .006" Valve cap 

Spring -----~"-"{ 	 Valve key (lock) 

Exhaust valve ------il.... A·232D6 

F j g. I~ 
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This is the distance the spring retainer is 
lowered before the valve is moved. The slow 
valve rotating motion is caused by vibration of 
the valve, the flowing of exhaust gases 
around the valve head, and a slight rotating 
motion imparted to the valve by the valve 
spring. 

Checking Clearance Between Valve Stem 
and Cap 

Operation of the rotating valve feature re­
quired that clearance between the valve stern 
face and valve cap be maintained at all times. 

If no clearance exists after assembly, re­
ITlove cap, wash and wipe clean, then recheck 
clearance. Examine the keys to see if they are 
resting against the shoulder of the valve stern 
properly. If they are in proper position, re­
place the cap and check again. If clearance 
still does not exist, remove all parts and ad­
just clearance by grinding valve stern tip. If 
clearance is too great, remove enough stock 
from lower face or skirt of the ~ to reduce 
clearance to the proper limits. NOTE: Because 
of manufacturing tolerances, in both valve 
stern ends and the valve cap, it is possible to 
select a new cap and valve combination with the 
required clearance. 

Maximum service lift and efficiency is 
largely dependent upon cap-clearance which 
should be set at the time of installation at, o.r 
very near, the low limit of .00211 to provide for 
the wear factor. Cap-clearance normally 
increases in service due to wear caused by 
impact of the half-moon keys against the 
shoulder on the valve stern. As the cap-clear­
ance increases, the rate of wear increases due 
to longer key travel, which increases the im­
pact. 

When rotating mechanism parts have been 
fitted, the same combination or group of parts 
should be maintained once the engine is placed 
in service. After the valves have been in oper­
ation over an extended period, the keys rr.ay 
show signs of wear at the point of contact with 
the valve stern. As long as the .00211 to .006 11 

clearance is maintained, this wear is not harm­
ful; however, when reinstalling keys make sure 
that both parts of the key set are in the same 
position, with the wear facing in the same 
direction (Fig. 14). This will eliminate cocking 
of the spring retainer. The valve keys can be 
reversed (turned worn side dOwn) to utilize the 
unworn face of the keys, thus reestablishing 
the specified cap-clearance. However, when 
this practice is resorted to, it is important 
that an accurate check be made to assure that 
desired cap-clearance is present. 

Check the rotating valve cap-clearance 
~sing the special clearance gauge as follows: 

ReInove cap froIn exhaust valve. (The ro­
tating feature is used on the exhaust valves 
only) (Fig. 15). Make sure end of valve stem 

Fig. 15 
and gauge plunger pin are clean. Place Clear­
ance Gauge on end of exhaust valve with gauge 
set at 110" marking. Press the plunger pin of 
the gauge firmly against the valve stern and 
tighten claInp screw (Fig. 16). ReInove gauge 

Fig. 16 - Showing use of SE-1726 Gauge. 
from stern and place valve cap on plunger pin 
of gauge. The clearance (or lack of clearanc.e) 
that existed between the valve stern and cap are 
now transfered to the end of the gauge plunger 
pin and valve cap and shows in thousandths of 
an inch on the spindle barrel (Fig. 17). Press 

Clearance between ~fA.o.....----- Valve cap 
valve stem and cap 


is transferred to 

this point 


Gauge spindle ---.1 

Plunger pin Screw 
in contact with 

end of valve stem 

~~~ 
I~~'-.-.-- Valve key Ilock I 

Spring retainer 

Spring ___--l~...< Exhaust valve 

A-2320S 

Fig. 17 
PRINTED IN UNITED STATES OF AMERICA 
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the cap firmly against the gauge. Turn spindle 
of gauge to right or left until cap bottoms on 
gauge pin, and rim of cap just contacts top of 
gauge. Read gauge. Readings to right of Zero 
indicate positive clearance (see "BII in Fig. 18) 
and readings to left indicate negative clearance 

ClearanceNo clearance 

Fig. 18 

(see "At! in Fig. 18). To check cap clearance 
with valve removed from engine, install keys 
and valve spring retainer under shoulder of 
valve stem. Position clearance gauge on valve 
stem. Place cap on plunger pin pressing down 
firmly. Turn spindle of gauge and check ,read­
ing as outlined in: foregoing (Fig. 19). 

Fig, 19 - Checking cap clearance with valve 
removed. 
Repair of Cylinder Head 

1. 	 If cylinder head has to be resurfaced, re­

move only enough material to true-up 

surface. 


Z. 	 If any valve guide shows excessive clear­
ance or out-of-round-condition, press 
guide from head. Install new guide. and 
press into head until approximately 1-1116" 
remains above the top surface of the head. 
Check valve guides after installation to 
.OOZ" to .004" for exhaust and .0015" to 
.0035 /1 on intake with "Go and No-Goll gauge. 
Ream valve guides to .437" after assembly 
in cylinder head (Fig. lZ). 

3. 	 If inspection indicates necessity, replace 
valve seat. 

4. 	 Grind valve seats in cylinder head to 45 0 

for exhaust and 150 for intakes. 

Reconditioning Valves and Seats 

One ofthe principal difficulties experienced 
in reconditioning valves is obtaining nearly 
identical angles on the valve seat and valve 
face. The importance of these angles in the 
grinding operation cannot be overemphasized, 
because it is impossible to produce a flat or 
square seat by lapping. 

The grinding stones on both the valve re­
facing machine and valve seat grinder should 
be dressed before starting a reconditioning job. 
You will be unable to determine how closely 
the angle of the seat will match the valve face 
until the valve and seat have been ground and a 
check made with a very light tint of Prussian 
blue. If a full seat-width contact around the 
entire circle of seated valve is not shown, the 
angles do not match. It will then be necessary 
to redress the valve seat grinding stones, 
changing the angle sufficiently to correct the 
error. The correction should be made on the 
valve seat, and not on the valve. No more 
material should be removed from the valve 
face than is necessary to true it up and remove 
the burned or pitted portion. New valves should 
not be refaced, but should be checked for true­
ness. When a satisfactory match of valve seat 
and valve face angles has been obtained, the 
adjustment of both the valve refacer and the 
seat grinder should be locked in position, in 
order to eliminate this trial-by-error method 
on additional valves having the same angle. 

Valve Seats 

The primary purpose of a valve seat is to 
seal the combustion chamber against pressure 
losses and to provide a path to dissipate the 
heat accumulated in the valve head so as to 
prevent burning of the seat and warping of the 
head. 

The location of the valve seat on the valve 
face and its width controls the amount of valve 
head that protrudes into the combustion cham­
ber. It is obvious that the greater the exposure 
within the combustion chamber. the higher the 
valve temperature; or in other words, the more 
heat it will collect. High valve temperatures 
and poor heat dissipation also produce exces­
sive valve stem temperatures and hasten the 
accumulation of carbon on the stem, causing 
them to stick in the guides. 

Valve Seat Widths 

In general, the width of exhaust seat should 
range between the average and maximum spe­
cifications and the intake seats between the 
minimum and average specifications. The in­
take seats may be narrower than the exhaust 
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because they are usually larger in diameter, 
thus providing a total seat area approximately 
equal to smaller exhaust valve with the wider 
seat. Also the less severe heat conditions do 
not require as large a seat area for heat dis­
sipation purposes. Figure 9 illustrates re­
commended valve seats to be obtained. 

There are also objections to an excessively 
wide seat, a few of which are as follows: 

1. 	 In city or light delivery service, a wide 
seat collects carbon and particles of dirt 
that will produce variations or loss of 
compression, resulting in poor idle and 
possible loss of general performance and 
economy. 

2. 	 A wide seat in severe service operating in 
the presence of dirt or an excess of carbon 
will produce a badly pitted seat which may 
be just as detrimental to valve life as a too 
narrow seat Under these conditions, a 
seat widthto the minimum limit wouldpos­
sibly be better; however, the source of 
trouble which is the dirt and excessive 
carbon should be eliminated, making it 
possible to retain the wider seat. 

Valve Seat Inserts 

Necessity for replacing valve seat inserts 
should be very rare; however, if a replace­
ment is made it is important that new inserts 
be peened securely in place, using either in­
sert peening tool or a dull-pointed chisel, 1/4" 
wide, to peen cylinder head metal over outer 
edge of valve seat" insert. 

Valve seat insert instaUing tools are 
available. 

Valve seat inserts supplied for service are 
standard size and .030 11 oversize which permits 
a tight fit in cylinder head. 

Repair of Valves 

1. 	 True-up the ends of valve stem against 
fac~ of g rinde r. NOTE: Thi s refacing 
operation applies to the intake valves, how­
ever, in the case of the exhaust valves, 
where slow rotating valve mechanism is 
used, refacing of valve stems is not neces­
sary except when clearance adjustment is 
made. See under IIROTATING EXHAUST 
VALVE MECHANISM". Remove only 
enough material to true the surface. 

2. 	 Reface exhaust valves to 45 0 
• The valve 

face and valve seat angle must be identical. 

3. 	 Reface intake valves to 15 0 with valve 
seat being the same. 

PRINTED IN UNITED STATES OF" AMERICA 

4. 	 Place valves in cylinder head. Place a 
thin coat of Prussian blue on each valve 
face, and tap valve lightly to its seat. 

NOTE: This is merely for test and proof 
of results of refacing and reseating opera­
tions. A poor grinding job cannot be cor­
rected by valve lapping. 

5. 	 Inspect each valve coated with blue for 
seat position. The seat should be at the 
approximate center of the valve face. 3/32"-' 
1 / 8" (exhaust) with the widest seat prefer­
abl~. Intake seat should be 5/64"-7164 11 

• 

Valve Assembly 

1. 	 Wipe valve faces and valve seats with a 
cleaning solvent to remove all dirt or for­
eign material. Coat valve stems and valve 
faces with oil, and install valves in same 
seats to which they were checked. NOTE: 
Check exhaust valve rotating mechanism 
to assure proper clearance between valve 
stem and cap before installing valves. 

2. 	 Install inner and outer valve springs. In­
stall retainers. Compress valve springs 
with a valve spring compressor, and install 
valve spring retainer locks. Be sure that 
retainers and locks are correctly seated. 
Recheck exhaust valve cap clearance. 

Engine Disassembly - Continued 

When overhauling engine with head and 
pan removed, the following procedures are re­
commended: 

1. 	 Remove fan drive pulley nut and washer 
from end of crankshaft. Install puller and 
remove crankshaft fan drive pulley and 
damper assembly from crankshaft. 

2. 	 Remove nuts and capscrews from engine 
gear case cover, remove gear case cover. 
Remove crankshaft oil slinger from end of 
shaft. Push twelve tappets up into retain­
ing clips to permit camshaft removal. 
Remove nut from end of camshaft and re­
move camshaft gear with puller. NOTE: 
Camshaft may be removed without remov­
ing timing gear, by removing thrust plate 
retaine r sc rews. 

3. 	 Remove capscrews from camshaft retainer 
thrust flange plate. Remove camshaft. 
Remove two capscrews holding the gear 
case cover plate to block; remove plate 
and gasket. Remove crankshaft timing 
gear, using a gear puller. (NOTE: Lubri­
cate puller screw to prevent damage to 
screw threads.) 
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Fig. 20 

4. 	 Each connecting rod is numbered as to its 
position in the engine and these numbers 
are located on the camshaft side of the en­
gine. Remove self-locking capscrews from 
connecting-rod cap and remove cap (Fig. 
2.1). Push connecting-rod and piston 
assembly toward top of block. Lift piston 
and connecting-rod assembly from top of 
cylinder block. Replace cap on connecting 
rod. Remove the remaining pistons, fol­
lowing the same procedure. 

Fig. 21 

5. 	 The crankshaft bearing caps are numbered 
to identify their position and they must be 
reinstalled in their respective positions. 
Remove rear oil seal retainer (Fig. 2.2.), 
Remove all crankshaft main bearing caps 
(Fig. 2.3). Remove twelve capscrews from 
clutch and remove clutch. Remove six 
self-locking bolts from flywheel. Install 
two 1/2" N.C, bolts, 2" long, in threaded 
holes in flywheel and force flywheel from 
c rankshaft flange dowels (Fig 24). Remove 
flywheel from ho·using. Remove six bolts 
from, engine flywheel housing (Fig. 25), 
Tap housing with a soft hammer to knock 
it from dowels. Remove housing from 
crankcase. Lift crankshaft straight up and 
out of cylinder block and place in vise with 

Fig. 22 

Fig. 23 

Fig. 21+ 
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Fig.25 

soft jaws. NOTE: Self-locking bolts may 
be used instead of bolts requiring locking 
wires. The self-locking bolts, identifiable 
by the depression in their heads, require 
no locking wires. 

6. 	 Remove fuel pump, starter, oil pressure 
regulator valve assembly, distributor, 
generator, oil gauge, and ignition coil. 

Water Pump Removal and Overhaul 

See sectional view of RD Engine water 
pump (Fig. 26). The water pump assembly is 
composed of a body and cover plate which house 
a ball-bearing mounted pump shaft and impel­
ler. The rear and front bearings are pressed 
onto the shaft and are separated by a spacer. 
A slingeris held in placeby two halflock rings. 
The shaft assembly with its two bearings is 
h~ld in place in the housing by a retaining snap 
rmg. The fan pulley is pressed onto the shaft 
(press fit .0007 11 to .0018!!) and held in place by 
a nut and plain washer. 

The impeller seal assembly consists of a 
seal spring, seal clamp ring, flexible seal, seal 

Impeller 

Seal 
washer 

Spring 

Fig. 26. 
..RINTED fN UNITED STAT'I'S 0,. AMERICA 
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spring guide, and a seal carbon washer. The 
parts are held in place in the impeller by a 
snap ring. The impeller and seal assembly is 
pressed onto the pump shaft (press fit of .002" 
to .0035"). 

Water Pump Disassembly 

(Complete illustrated procedure for Water 

Pump Servicing is given in Shop Talk No. 14) 


1. 	 Remove four capscrews and lockwashers 
holding fan to pulley. Remove fan blade 
assembly from pulley. Remove water 
pump from front end of cylinder head. 

2. 	 Remove nut and flat washer holding pulley 
to water pump shaft. Remove pulley from 
water pump shaft with puller. 

3. 	 Remove five capscrews from cover plate. 
Remove plate and gasket from pump body. 

4. 	 Remove snap ring from in front of the 
water pump shaft frontbearing. Supporting 
water pump on arbor press, push shaft and 
bearing as an assembly out of impeller 
from the rear. 

5. 	 Support the shaft and bearing, assembly on 
an arbor press, force shaft out of bearing. 
spacer, and slinger, pressing shaft toward 
rear bearing. Be careful not to lose the 
two half-moon lock rings from under the 
slinger. 

6. 	 Remove snap ring from groove in the front 
of impeller, and lift out the seal parts from 
the impeller. 

Water Pump Cleaning and Inspection 

1. 	 Following disassembly, wash all 

rubber parts in cleaning solvent. 


2. 	 Examine seal parts for wear, corrosion, 
or damage, and replace with new parts as 
necessary. Examine the pump body seal 
seat surface. If face of surface is scored 
it must be resurfaced to prevent leakage: 
Inspect pump shaft bearing for wear or 
corrosion. If worn or corroded, replace 
bearings. Examine shaft for wear at ends, 
or for damaged threads at front end. 

Water Pump Repair 

If water pump body seal seat is scored, 
pitted, or rough, it must be resurfaced. Use 
special water pump housing seat finishing tool 
and adapter. 

Water Pump Assembly 

1. 	 Install rear bearing, spacer, and front 
bearing onto water pump shaft. Place 
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slinger in position behind rear bearing. 
Place two half-moon lock rings in groove 
in shaft, and press shaft into bearing and 
spacer from rear until rear bearing rests 
firmly against slinger and ring locks. 

2. 	 Place seal clamp ring, seal spring, seal 
spring guide, flexible seal and retainer, 
and carbon seal thrust washer into posi­
tion in impeller. Hold them in position 
while installing snap ring in impeller 
groove. 

3. 	 Install water pump shaft and bearing 
assembly into body and hold in place by 
inse rting snap ring in groove in front of 
front bearing. 

4. 	 Support water pump shaft at front end, 
press impeller and seal assembly onto 
rear end of water pump shaft. Press im­
peller only flush with end of shaft. 

5. 	 Place new gasketin positio:n on water pump 
body and install cover plate and four cap­
screws. 

6. 	 Place fan assembly in position on front of 
pulley, and install six capscrews and lock­
washers. 

Intake and Exhaust Manifolds 

When disassembling and assembling the 
manifolds the following procedures are used: 

1. 	 After removing eight nuts, eight flat 
washers, four capscrews .and three bolts 
f rom exhaust flange, remove both intake 
and exhaust manifolds as a unit (Fig. 27). 
Remove two manifold pilot rings (Fig.28). 
NOTE: Let manifolds cool before starting 
above operations; this will help to prevent 
manifold warpage. 

....::..- ...7sf'1J: 
;J;;A-22236 

Fig. 	27 

Fig. 28 

2. 	 To separate the two manifolds, remove the 
two outside bolts and nuts and two inside 
bolts and nuts frOln the center of mani­
folds. 

3. 	 The intake manifold is of one piece con­
struction. The exhaust manifold is of three 
piece construction (Fig 29). 

Fig. 29 

Intake Manifold 

1. 	 The intake manifold consists of three out­
lets, each supplying fuel to two cylinders. 
Two studs are located on the top for car­
buretor mounting. 

2. 	 If vacuum is needed to operate any unit 
within the truck, a threaded inlet is pro­
vided in the manifold for such purposes. 

Exhaust Manifold 

The exhaust manifold consists of three 
parts and four outlets. The two end outlets re­
move burned gases from the No. I and No.6 
cylinders, while the two center outlets remove 
burned gases from Nos. 2, 3, 4, and 5 cylin­
ders. 

Manifold Inspection 

Inspect intake and exhaust manifolds visu­
ally for cracks or breakage. Place manifolds 
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on surface plate and check for warpage. If 
cracked or broken, replace or weld. If slightly 
warped, true-up on surface grinder but replace 
if warpage is extreme. 

Manifold Assembly 
Place new gasket between the intake and 

exhaust manifolds and install four bolts and four 
nuts. Mount manifolds together loosely before 
installing on engine. This will assure proper 
alignment of the units with each other and with 
the engine cylinder head. NOTE: Do not elim­
inate the intake manifold aligning pilot rings. 
Tighten both manifolds to head. Tighten ex­
haust manifold expansion clamp bolts (Fig. 
30), and replace with new seals if needed, and 
tighten intake to exhaust manifold bolts. 

Fig. 30 

Oil 	Pump Overhaul 

(Complete illustrated procedure for Oil Pump 

Overhaul is given in Shop Talk No. 28) 


Special tool equipment is available for oil 
pump overhaul under SE-l499. Use of these 
tools will speed up the job and assure accurate 
work. 

Oil 	Pump Disassembly 

See Sectional view of model RD engine oil 
pump (Fig. 31). 

1. 	 Remove cotter pin holding float to oil 
pump. Remove float from pump. 

2. 	 Remove six capscrews and lockwashers 
from oil pump b!=>dy cover and lift cover 
and gaskets from oil pump body. 

3. 	 Lift out oil pump idler gear from idler 
gear shaft. After removing oil pump drive 
gear shaft guide from top of shaft, use 
small punch to drive out spiral gear pin 
from oil pump spiral gear. Using an adapt­
er collar which fits underneath the spiral 
gear, and an adapter with a tang which will 
fit down into the slot of the oil pump drive 

PRINTEO IN UNITto:D STATES OF AMERtCA 

PIN 

KEY--------~~~111 

BODY----~ 

·IDlER GEAR SHAFT 

A·J0965 

Fig. 3 I 

shaft so as to apply pressure of press at 
bottom of slot, press oil pump drive shaft 
out of oil pump spiral gear. Remove 
Woodruff key from shaft. Remove oilpump 
body gear and oil pump drive shaft from 
oil pump body. 

4. 	 Press oil pump gear onto oil pump drive 
shaft far enough to reveal retainer ring. 
Remove ring from oil pump shaft. Press 
oil pump body gear from shaft and remove 
Woodruff key from shaft. Wash all parts 
in cleaning solvent. 

Oil Pump Inspection 

Check the following parts carefully: 

1. 	 Check the oil pump drive shaft for wear at 
points of contact with body. If wear is 
perceptible, the shaft must be replaced. 
Diameter of shaft is from .4985 to .4990 
inches. 
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2. 	 Check the oil pump body for warpage, dam­
age and wear. Replace if body is warped 
or cracked, or if shaft bore is worn so 
that clearance between shaft and bore is in 
excess of .OOSIT. Inspect all oilpump gears, 
and replace if weal' is perceptible. 

Oil Pump Assembly 

1. 	 Press body gear onto oil pump drive shaft 
after placing new Woodruff key in slot of 
shaft. Press gear onto shaft far enough to 
permit installation of retainer ring in 
groove in oil pump. Press oil pump body 
gear down against ring. 

2. 	 Insert oil pump drive shalt and body gear 
into oil pump body. Install new Woodruff 
key in slot at top end of shaft. Install oil 
pump spiral gear, with gear hub down, onto 
drive shaft. Press spiral gear down onto 
shaft untill/32"clearance remains between 
gear hub and pump body when oil pump 
body gear is up against pump body. Using 
hole in spiral gear as guide, drill .1255" 
hole in shaft. Drive new spiral gear pin 
into place. Install a new guide on the end 
of the pump shaft, use guide installing 
tooL 

3. 	 Install idler gear on idler gear shaft. In­
stall gasket and oil pump body cover, and 
install four capscrews and lockwashers. 
Test oil pump body gear and play to cover 
by using a feeler gauge between oil pump 
spiral gear hub and oil pump body. End 
play must be from. 0025"-. 0055". If clear­
ance is in excess of. 0055", remove one 
gasket from cover. If clearance is less 
than .002", add one gasket between cover 
and body. Recheck end play after making 
any alterations. Insert oil pump into cyl­
inder block so that slot in top of shaft is o
30 angle to the side of the engine with 
the No.1 piston in firing order (Fig. 32). 

CYLiNDER HEADFRONT 
.....1--- OF ENGINE COVERl ) 

4, 	 Insert oil pump float in oil pump body, line 
up cotter pin holes, install new cotter pin, 
and fasten securely. 

DISASSEMBLY, CLEANING, INSPECTION, 

REPAIR AND ASSEMBLY OF 


SUB-ASSEMBLIES 


Cleaning the Cylinder Block 

Remove all old gasket ma terial from block, 
clean both inside and outside of block with 
steam or cleaning solvent. Remove all dirty 
oil, sludge, scale, and carbon from cylinder 
block. 

Cylinder Block Inspection 

1. 	 Inspect cylinder walls for cracks, Weld 
cracks or replace block, if necessary. 

2. 	 Check top surface for trueness with a 
straight-edge. Test by attempting to in­
sert a . 012" feeler gauge ribbon between 
the straight-edge and the cylinder block, 
If this is possible, either surface grind or 
replace the cylinder block. 

3. 	 Inspect camshaft bearings for damaged or 
scored condition, and inspect for wear. 
Replace if damaged or if worn beyond 
clearance limit of ,003511 , End play should 
be from ,001 11 to ,0035". Special tool 
equipment is a vailable for ins tallaHem of 
the prereamed camshaft bearings (Fig. 
33). 

4. 	 Measure cylinder walls with an inside 
reading micrometer to determine taper, 
out-of-1' ound or worn condi tion. The meas­
urements must be made not only at top of 
the cylinder bore, just below ring groove, 
but at several places aroUI).d the inside 
circumference of the bore. Bore should 
be checked at the bottom, below ring wear 
surface, to determine the amount of taper. 
Re-sleeve if worn beyond ,008" clearance. 

Bushing arbors 

Oil PUMP SHAFT SLOT CRANKCASE 
Camshaft bushings A.22149 

A·I0976 

Fig. 32 	 Fig. 33 
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Cylinder Sleeve Fits 

The fit oUhe cylinder sleeve in the crank­
case should be 100 to 200 lbs. hand push fit or 
approximately .0005" to .001" loose fit. This 
fit can be obtained by honing the cylinder bore 
sufficiently in the crankcase until the cylinder 
sleeve can be pushed all the way in by hand. 

Before installation of cylinder sleeve, the 
crankcase bores should be cleaned of all carbon 
and foreign matter. 

Installation of cylinder sleeves in the fore­
going manner will preclude to a large extent 
the necessity of excessive honing when fitting 
pistons to the cylinder sleeves. NOTE: New 
cylinder sleeves are rough honed and must be 
finish honed to size in the crankcase. 

NOTE: If cylinder water jacket shows an 
excessive amount of lime deposits. the 
cooling system cannot provide effective 
heat dissipation. 

Whenever the top of the sleeve flange goes 
below the top of the crankcase. a thin tag wire 
should be placed under the sleeve flange to 
raise it flush with the crankcase, or not to ex­
ceed .006" above the crankcase face. 

Cylinder wall surface finish is of utmost 
importance in piston and piston ring life and in 
oil consumption control. The best type surface 
is one hEwing characteristics midway between 
"smooth" and "highly polished". The resulting 
surface ofa boring or honing operation consists 
of numerous microscopic scratches or grooves 
which act as oil reservoirs or retainers of oil 
while the surface between the grooves provides 
a load-bearing surface. If the scratches are 
too deep and too close together, the surface is 
referred to as "rough" and will not provide 
adequate ring and piston contact area which 
results in fast wear. Should the finish be high­
ly polished or too "smooth", the scratches or 
grooves are shallow and will have insufficient 
oil-retaining capacity to provide adequate lu­
brication for the adjacent contact or load­
bearing area and will result in scuffing or 
scoring. It is therefore advantageous to strike 
a "happy medium" by removing only the sharp 
peaks of these microscopic ridges and in this 
way still reap the benefits of the oil-retaining 
grooves. This type of cylinder wall surface 
is obtained through exercise of care in finish­
ing operation and through proper use of equip­
ment. 

CAUTION: Extreme care ITIust be taken 
to assure that no abrasive remains in the 
engine after the finish honing operation. 

After engine has been reasseITIbled, it 
should be allowed to run-in for two or three 
hours ata fast idle (approximately 1200 r.p.ITI.). 
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Replacing Camshaft Bushings 

If camshaft bearing replacement is neces­
sary, remove and install new bushings with 
special camshaft bearing installation tool. No 
reaming is required. Fig. 33 illustrates the 
use of caITIshaft bearing ins talling tool. 

Connecting Rod and Piston Disassembly 

1. 	 Remove piston-pin retainers from each 
piston, and remove piston rings from pis­
ton ring grooves, 

2, 	 Heat piston in boiling water or piston heat­
er. Place piston in piston vise, and using 
pin-driving tool, drive piston pin from 
piston and connecting rod (Fig. 34), After 
piston pin is removed, lift piston from con­
necting rod. 

" 
.....,.,."..-., 

~~ .' ":\s 
--_:.>-;t".'!l/ •.,.•'".,... "~.'." ..',.' (

" 

'.'J 

( 

A-22205 

Fig. 3~ - Use suitable piston vise to hold 
piston and drive pin out with SE-126Q Piston 
Pin Driver. Use soft hammer. 

3. 	 Wash all parts in a cleaning solvent. 
CAUTION: Do not use a caustic solution 
for aluminuITI pistons. Clean the carbon 
hOITI piston ring grooves with a broken 
ring or ring gr oove cleaner. 

4. 	 Inspect connecting rods, caps, and bearing 
shells. All connecting-rod bearings and 
piston-pin bushings should be replaced at 
every ITIajor overhaul. Test rods for align­
ment. Rods only slightly ITIisaligned can 
be straightened with proper equipITIent. 
Badly twisted or bent connecting rods ITIust 
be replaced. 

5. 	 Inspect pistons for cracks, breakage, or 
scores. Check piston ring grooves and 
ring lands for wear, using a new piston 
ring ard feeler gauge. If clearance be­
tween ring and ring land exceeds .00SIt, 
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(total clearance) replace piston (see spec­
ifications). Pis tons which are s cored or 
damaged. must be replaced. 

6. 	 Inspect piston pins for wear. and if wear 
is perceptible, replace pins. Replace 
piston pins which show signs of corrosion 
or etching. 

7. 	 With properly fitting adapter (Fig. 35), 
press old piston-pin bushing from con­
necting rod. Place new piston-pin bushing 
in position, align oil hole in bushing with 
oil hole in connecting rod. (Fig. 36), install 
bushing with a .0035" to .0055" press fit. 
Burnish bushing into place in the connect­
ing rod (Fig. 37), then ream pin bushing to 
provide a hand-push fit. 

Press ram ------'I..... 

, Connecting rod 

Fig. 35 - Use SE-I036-6 to remove. bushing. 
Select proper hole in SE-I033 Support Plate. 

Press ram ------...~. 

Adapter 

Press plate ~ 

Connecting rod ~ 

: I 

,,_JA.22457 

Fig. 36 - Installing new bushing in rod. 

8. 	 With reamer, ream piston pin bosses ir. 
pis ton to provide a tight £it of from .0000" 
to ,0002" with piston pin. 

Piston Fitting 

When £i tting pis tons in the cylinder sleeves. 
use a .003" feeler ribbon 1/2" wide between the 
piston and cylinder, 900 from the piston pin 
hole and in line with the thrustface of the piston 

Burnishing tool--....•• 

Connecting rod 

Fig. 37 - Burnish BUshing using SE-789. 

Fig. 38 -Checking piston fit using feeler gauge 
ribbon. SE-I007 gauge set is avai lable. 
(Fig. 35). Apply a tension pull on scale to the 
feeler ribbon and check clearance to specifica­
tions as outlined in the chart be low. 

Feeler Gauge Ribbon Checking 
Width ..•...•... l/Z" 

Thickness •....... .003" 
Tension on Scale (lb.). 6-18 
Desired Tension (lb.). 12 

Connecting-Rod and Piston Assembly 

1. 	 With piston heated to approximately 200 0 F., 
support connecting rod in vise, push piston 
pin into piston bosses while piston is hot 
(Fig. 36). When assembling piston on rod, 
the slot in the piston skirt must be toward 
the camshaft side of the engine, which is 
the numbered side of the connecting rod. 
Install piston pin retainer in piston at each 
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··14[----- Connecting rod 

A.22466 

Fig. 39 
end of pin, making sure that retainers seat 
fully and with tension in grooves, Test 
connecting-rod and piston assembly on a 
connecting-rod aligner, and correct any 
mis -alignment, 

2. 	 Place piston and connecting rod in vise. 
Test each piston ring for proper gap by 
placing in cylinder and measuring gap with 
feeler gauge. Gap should be .016" to .026" 
(Fig. 40). 

Piston Ring Installation 

1. 	 Before installing rings in glazed cylinder 
bores, a surface-hone should be passed 
through the bores to remove the glaze and 
minor irregularities. This should only be 
done provided a thorough job of cleaning 
the grit and abrasives from the engine is 
performed after the honing operation. 
IMPORT ANT -- if the engine is not thor­
oughly cleaned after surface-honing, the 
benefits are more than offset by damage 
caused by the remaining grit and abrasives. 

2. 	 When installing piston rings in piston 
grooves, be careful not to distort rings. 
If possible, use a suitable piston ring ex­
pander tool (Fig. 41). Also check new 
piston rings in piston ring grooves for 
clearance between ring and ring lands. 
The correct ring clearance is shown in 
specifications. 

Crankshaft Cleaning and Inspection 

1. 	 Wash and clean crankshaft with cleaning 
solvent or steam. 

2. 	 Inspect main-bearing and connecting-rod 
journals for wear. If journals show wear 
or out-of-round in excess of .00311 , the 
shaft should be either reground and under­
size bearings installed, or replaced. Use 
micrometers for checking. 

Fig. ~O - Checking ring gap. 

Piston ring 

expander 


Fig, ~I -Installing piston ring using SE-II~9-6 
Ring Instal ling Tool. 

3, 	 Check crankshaft and flywheel dowels for 
damage and fit, and replace if worn or 
damaged. 

4. 	 Examine crankshaft timing gear teeth, and 
replace gear if .teeth are worn or damaged. 
NOTE: Replace timing gear on camshaft 
when replacing crankshaft gear. These 
gears are provided in matched sets. 

5. 	 Install Woodruff key in groove in crank­
shaft. Heat crankshaft gear in boiling water 
or pis ton heater. This will expand the gear 
enough to allow it to be tapped onto the 
crankshaft without the danger of damaging 
the gear. A special crankshaft gear in­
stalling tool is available. 

Flywheel and Ring Gear Inspection 

1. 	 Clean flywheel and ring gear with a clean­
ing solvent, remove all traces of oil and 
grease. 

2. 	 Inspect the flywheel ring gear. If any teeth 
are damaged, or if ring gear is loose on 
flywheel, the ring gear must be replaced. 

3. 	 Check the flywheel dowel holes and mount­
ing bolt holes for wear, also check for fly­
wheel having been loose. 
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4. 	 To replace flywheel ring gear, heat gear 
with torch, and remove from flywheel with 
a hammer and drift. Heat new ring gear 
with torch, heating evenly all the way 
around. While the ring gear is hot, install 
gear on flywheel and allow it to cool. 

5. 	 Check pilot bearing in flywheel for wear 
or damage and replace if needed. 

6. 	 Install flywheel on crankshaft. Install six 
self-locking capscrews, drive dowel pins 
through flywheel to crankshaft. Tighten to 
155 foot-pounds. 

Camshaft Cleaning and Inspection 

1. 	 Wash camshaft in cleaning solvent, brush­
ing to facilitate removal of all sludge or 
carbon deposits. 

2. 	 Inspect camshaft journals for signs of 
wear or out-of-round. 

3. 	 Inspect oil pump drive gear in center of 
shaft. If teeth are worn or damaged, the 
camshaft must be replaced, as the gear is 
integral with shaft. 

4. 	 Inspect camshaft lobes. If worn, chipped, 
or scored, replace the camshaft. 

5. 	 Inspect camshaft gear, and replace if wear 
is evident or gear teeth are nicked or 
otherwise damaged. NOTE: Timing gears 
are factory matched and are furnished in. 
sets. The gears should be replaced in 
sets. 

6. 	 To reassemble, install thrust flange over 
end of camshaft. Install Woodruff key in 
slot in shaft. Place camshaft gear in boil ­
ing water or piston heater, and install over 
Woodruff key. Install camshaft nut and 
tighten to approximately 120 foot-pounds 
tension. 

Cleaning and Inspecting Miscellaneous Parts 

1. 	 Cleaning miscellaneous engine parts. This 
includes brackets, oil pan, engine case 
cover, flywheel housing, and other parts 
that were removed during disassembly of 
engine and were not covered by procedure. 
Wash in cleaning solvent or steam clean 
preliminary to inspection. 

2. 	 Check all twelve valve lifter or push rods 
for straightness by rolling on flat surface. 
Replace any that are bent or ha're loose 
ends. 

3. 	 Inspect oil pan for cracks or deep bends, 
and straighten or weld. 

4. 	 Inspect oil pan drain plug and drain plug 

boss for fit and thread wear. If plug is 
loose or threads are damaged, repair 
threads or replace oil pan. 

5. 	 Inspect crankshaft pulley and vibration 
damper assembly for evidence of rubber 
coming loose from pulley flange plate, and 
inspect for wear. Replace damper assem­
bly if either condition is encountered. Do 
not submerge vibration damper assembly 
in hot cleaning solvents. Inspect crank­
shaftfan drive pulley for wear in hub bore. 
If inner diameter of bore is worn, scored, 
or Woodruff key way damaged, replace 
pulley. 

6. 	 Inspect engine gear case cover, and re­
place if cracked or broken. Remove old 
cover seal and install new seal. 

7. 	 Check each of twelve engine valve tappets 
for irregular wear, chipping, cracking or 
scores. Replace defective tappets. 

8. 	 Inspect engine flywheel housing for cracks 
or breakage and replace if damaged. In­
spect flywheel housing to crankcase pilot 
dowel holes for wear. If wear is evident, 
drill or ream the holes and install over­
size dowels. Also inspect dowels fo.r wear 
and replace if wear is evident. 

9. 	 Inspect all capscrews and nuts for thread 
wear or breakage, and repla.ce as neces­
sary. Use new lockwashers when reassem­
bling engine. 

10. 	 All gaskets and oil seals must be replaced 
at each overhaul or major repair. 

ASSEMBLY OF ENGINE 

When all parts have been cleaned, in­
spected, and repaired, and necessary replace­
ment parts have been procured, .install engine 
cylinder block in engine overhaul stand for re­
assembly. 

Main-Bearing and Connecting-Rod Bearing 

Installation 


It is essential that main bearings be in 
alignment with the crankshaft journals. The 
model RD engines have the main bearing caps 
piloted in the crankcase (Fig. 42). All bolts 
should be carefully examined before installa­
tion. 

BEARING CRUSH. Undersize preCIsIOn 
type bearing shells should be installed when, 
because of wear, bearing-to-crankshaft running 
clearances are to be reduced. Bearing caps 
must not be filed, lapped, or in any other 
manner reworked. 
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CRANKCASE - ..- ----­

'i\\:-------f)'.f-l-.+TONGUE AND GROOVE 
METHOD OF BEARING 

CAP ALIGNMENT 

A· I 6096 

Fig, ~2 Illustrates tongue and groove method of 
Behring Cap Alignment with crankcase. 

Premature bearing failure will result from 
attempts to reduce journal-to-bearing running 
clearance by reworking of either bearing caps, 
bearings, or both, because such reworking will 
alter the engineered fit of the bearing shells in 
their bores and destroy the specifically de­
sired "crush". 

When installing precision type connecting 
rod or main bearings, it is important that the 
bearing shells fit tightly in the rod or case 
bore. To accomplish this, the bearing manu­
facturer makes the diameter at right angles to 
the parting line slightly larger than the actual 
diameter of the bore into which they are assem­
bled. When the assembly is drawn up tight, the 
bearing is compressed, assuring a good con­
tact between the bearing back and the bore. 
This increased diameter is referred to as 
bearing II crush" (Fig. 43). 

DIFFERENCE BETWEEN 
DIAMETERS (A) AND (B) 
IS BEARING CRUSH (C) 

C 

DIAMETER (A) AT RIGHT ANGLES WITH BEARING CAP 
TO PARTING LINES GREATER DRAWN UP TIGHT 

THAN DIAMETER (B) DIAMETERS (A) 
AND (B) ARE EQUAL 

A.16009 

Fig. ~3 
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To obtain proper bearing assembly with 
the correct "crush", Care must be taken when 
tightening the clamping bolts to make sure. they 
are drawn down alternately and evenly, usmg a 
tension wrench and tightening as specified. 

As a result of excessive bearing crush, due 
to reworking the caps, the rod or main bearing 
bore will possibly become distorted because 
more force is required to draw the cap and 
housing together. 

Rods, caps. or blocks mus t not be file~. 
lapped. or in any other manner reworked m 
order to reduce clearance. While such prac­
tice will make a tighter fit at top and bottom. 
it will result in an out-of-round bore and bear­
ing shell distortion. New bearing shells will 
have to be installed eventually and that is when 
additional trouble starts. 

In general, a visual inspection of the part­
ing faces of the rod or caps under a magnifying 
glass will provide sufficient proof of any attempt 
at reworking. Under the glass, the parting line 
surface of standard parts will show the manu­
facturing cutter tool marks and will not have 
a polished or extremely smooth appearance. 
On the other hand, reworked parts will have a 
polished surface and. if a file was used. will 
show the even pattern of the file teeth. Seri­
ousness ofthis condition is in direct proportion 
to the amount of reworking. 

BEARING SPREAD. Main and connecting­
rod bearings are designed with the "spread ll 

(width across the open ends) slightly greater 
than the diameter of the crankcase bore or con­
necting rod bore into which they are assembled.. 
For example, the width across the open ends of 
the engine connecting rod bearing not in place 
is approximately .025" more than when the 

O. D. OF BEARING 

WHEN INSTALLED IS 
THE SAME AS THE DIA. OF THE 
CRANKCASE OR CONN. ROD BORE 

SPREAD OF BEARING 
1oIfo-- "A" ----------------+1 

BEFORE INSTALLATION 
------------- ..·16088 

Fi g. Ij.~ 
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bearing is in position in the rod. This condi­
tion causes the bearing to fit snugly in the rod 
bore and the bearing must be "snapped" or 
lightly forced into its s eat (Fig. 44). 

Rough handling in shipment, storage, or 
normal results of use in an engine, may cause 
the bearing spread to be increased or decrease.d 
from the specified width. Bearing spread 
should, therefore, be carefully measured and 
corrected as necessary before installation in 
an engine. 

Bearing spread can be safely adjusted as 
follows, although care and judgment should be 
exercised in the process: 

1. 	 Excessive spread. If measurement of 
spread indicates that distance "A" is ex­
cessive (s ee chartfor specifications), place 
bearing on a wood block and strike the side 
ligrtlyand squarely with a s oft mallet (Fig. 
45. Recheck measurement and, if neces­
sary' continue until correct width (meas­
urement "A" in chart) is obtained. 

2. 	 Insufficient spread. 1£ measurement of 
spread indicates insufficient spread, place 
bearing on wood block and s trike the back 
of the bearing lightlr and squarely with a 
soft mallet (Fig. 45. Recheck measure­
ment and, if necessary, continue until cor­
rect width (measurement "A" in chart) is 
obtained. 

Chart of Bearing Spread Dimensions. 

RD Engine (Minimum) 


Connecting-Rod 
Bearing 2.8985" + .025"fiAt! 

Main Bearing 3.424" + .02511 

1. 	 INSTALL CRANKSHAFT AND MAIN 
BEARINGS. Clean all surfaces of crank­
shaft bearing journals and wipe clean the 
bearing bores in the cylinder block. Re­
move main bearing cap self-locking cap­
screws and main bearing cap. Wipe backs 
of cylinder block half of bearings, making 
sure that dirt and oil is removed. Place 
bearing shell halves in position in bore in 
cylinder block, making sure that bearing 
shells are fully seated, that oil holes in 
bearing shells line up with oil holes in 
cylinder block, and that locking tangs on 
bearings fit into recesses. Follow saIne 
procedure, place bearing shell cap halves 
in bearing caps. Place a film of engine oil 
on bearing shell surfaces and lift crank­
shaft to align itself in the bearings, and 
als 0 provide lubrication. Place bearing 
caps and bearing lower halves over crank­
shaft journals. Be sure bearing caps are 
properly installed with numbers to cam­
shaft. 

SOFT MALLET 
(STRIKE LIGHTLY 
AND SQUARELY) 

DECREASING SPREAD 

SOFT MALLET 
(STRIKE LIGHTLY 
AND SQUARELY) 

A·I6095INCREASING SPREAD 

Fj g. 1t5 

2. 	 In order that an accurate measurement 
can be made to check all bearing clear­
ances, a material similar to "plastigage" 
or "virgin lead" can be used. 

3. 	 Use the following instructions when using 
"plastigage": 

(a) 	 Remove oil from bearing cap insert 
and exposed half of crankshaft journal. 

(b) 	 Place a piece of llplastigage" the full 
width of the bearing insert. 

(c) 	 Reinstall the bearing cap. Tighten the 
self-locking caps crews to approxi­
mately 105 foot-pounds. 

(d) 	 Remove the bearing cap. The flattened 
plastic material will be found adhering 
to either the bearing shell or the crank­
shaft. 
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Fig. ij6 - Checking Behring Clearance 

(e) 	 To determine the bearing clearance, 
compare the width of the flattened 
plastigage at its widest point with the 
graduations on the envelope (Fig. 46). 
The number within the graduation on 
the envelope indicates the clearance 
in thousandths of an inch. NOTE: Do 
not turn crankshaft during the above 
procedure. 

4. 	 When using the "virgin lead method" use 
the following procedure: 

(a) 	 Virgin lead wire of approximately, 01011 

thickness should be used. If wire of 
.010" thickness is not available and 
thicker wire must be used, it must be 
rolled to approximately ,010" thick­
ness. 

(b) 	 Remove one bearing cap, Place 1/2" 
piece of virgin lead lengthwise on top 
of crankshaft bearing journal. 

(c) 	 Install cap and bearing shell half. In­
s tall bearing cap bolts and tighten to 
30 to 40 foot-pounds tension. 

(d) 	 Rock the crankshaft back and forth two 
or three times. Further tighten bolts 
to 60 to 70 foot-pounds and again rock 
the crankshaft two or three times. 
Tighten bolts to 105 foot-pounds and 
remove bearing cap. 

(e) 	 The virgin lead will nowbe compressed 
exactly in accordance with the amount 
of bearing to c:;rankshaft clearance. 
Peel off flattened piece of virgin lead 
wire and measure with micrometer. 
Thickness of flattened piece of wire 
is exact amount of bearing clearance 
present. Repeat above operations on 
all bearings. 

5. 	 If clearance is not within .0013 11 to .0043", 
either use undersize bearing, regrind shaft 
or replace shaft. Check crankshaft for 
end-play which is taken up by No.4 main 

Fig. ~7 
bearing. End clearance should be from 
.004" to ,012". 

6, 	 INSTALL FLYWHEEL HOUSING. Place 
flywheel housing in position over two fly­
wheel housing to cylinder block dowels and 
tap into place with soft hammer. Install 
six caps crews and lockwashers in flywheel 
housing. If either block or flywheel hous­
ing is replaced, the flywheel housing will 
have to be aligned. with a dial indicator. 
When correctly aligned, run-out of bore 
should not exceed .005". NOTE: If pos­
sible, align flywheel housing while engine 
is in overhaul stand and with engine in 
vertical position (flywheel housing up). 

7. 	 INSTALL ENGINE FLYWHEEL. Place. 
engine flywheel and ring gear into position 
on dowels in crankshaft flange. Install six 
self-locking caps crews in flywheel and 
crankshaft flange, and tighten to a tension 
of approximately 155 foot-pounds. using a 
tension wrench. 

8. 	 INSTALL VALVE TAPPETS. Coat each 
of twelve valve tappets with heavy engine 
oil and install from crankcase side of en­
gine (Fig. 47). 

9. 	 INSTALL GEAR CASE COVER PLATE. 
Place plate and gasket at front end of en­
gine cylinder block. Install two caps crews 
and lockwash.ers. NOTE: To be sure that 
cover plate is in line with the gear case 
mounting bolts, which go through the cover 
plate, install or start three or four gear 
case bolts before tightening the two cover 
plate caps crews. Remove gear case bolts 
after tightening operation. 

10. 	 INSTALL CAMSHAFT AND GEAR. Coat 
camshaft with engine oil. Insert camshaft 
into front end of engine block, being care­
ful not to damage camshaft bearings. Be­
fore completely entering camshaft, rotate 
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Fig, 1J8 

shaft until marked teeth on crankshaft 
gear and camshaft gear index (Fig. 48). 
Install two caps crews and lockwashers in 
camshaft thrust flange, working through 
large holes in camshaft gear. Rotate 
crankshaft and camshaft to determine that 
gears do not bind or interfere. Back-lash 
must be from .000" to .002" (.0015" pre­
ferred). 

11. 	 INSTALL GEAR COVER CASE. Place 
gasket in position on case cover. Place 
crankshaft oil slinger over end of crank­
s haft and ins tall Woodruff key for fan drive 
pulley in crankshaft. Place gear case 
cover in position. Install capscrews, new 
lockwashers, and. nuts. NOTE: Do not 
tighten gear case capscrews and bolts at 
this point. 

12. 	 INSTALL FAN DRIVE PULLEY AND 
VIBRATION DAMPER. Heat crankshaft 
fan drive pulley and vibration damper 
assembly in boiling water. When heated, 
quickly install assembly on crankshaft and 
install washer and fan drive pulley nut. 
Tighten nut with wrench of about 36" lever­
age. Tighten gear case caps crews and 
bolts. By tightening the gear case cover 
to the engine block after the drive pulley 
had been installed, the pulley has served 
to align the gear case cover. 

Installing Connecting Rods and Pistons 

1. 	 Install one connecting-rod and piston as­
s embly down through top of cylinder block 
having slotin piston towards camshaft side 
of engine. Pistons are also marked with 
an arrow indicating front of engine. Use a 
pistonring compressor sleeve to compress 
piston rings and thus avoid possible ring 
damage (Fig. 49). 

2. 	 Wipe bore of connecting rod free of oil and 
dirt. Place bearing shell upper half in con-

F j g, 1J9 

Fig. 50 

necting rod bore, being sure that oil hole 
aligns with oil hole in connecting rod and 
that locking tangs of bearing shell fit into 
recess, Clean connecting rod cap bearing 
bore and clean back of bearing (Fig, 50), 
Place bearing shell lower half in connect­
ing rod cap (Fig. 51), making sure that 
tang of bearing fits into recess in cap. 
(NOTE: See instructions under "MainBear­
ing and Connecting-Rod Bearing Installa­
tion.") 

3, 	 Coat bearing surfaces with oil. Pull con­
necting rod into position on crankshaft 
journal and install connecting-rod cap and 
bearing. 

NOTE: Bearing cap must only be installed 
on connecting rod one way, with both con­
necting rod number and bearing cap number 
to camshaft side. Install two self-locking 
caps crews and tighten to 80 foot-pounds, 
use tension wrench, 
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Bearing tang _---lao 

A-22465 

Fig. 51 

4. 	 To check connecting-rod bearing to crank­
shaft clearance, follow procedure given for 
"plastigage" or "virgin lead" test. Speci­
fied connecting rod bearing to crankshaft 
clearance is from .0012" to .0037". Do not 
attempt to file connecting rods or bearing 
caps. 

5. 	 Follow procedure outlined in steps above 
for remaining connecting rods and pistons. 

6, INSTALL CLUTCH. Install clutch driven 
disc against flywheel so that the long por­
tion of the hub is toward the rear. Place 
clutch in position on flywheel over clutch 
driven disc. Locate clutch so that arrow 
or inspection mark (usually a dab of white 
paint) on flange of clutch backing plate or 
cover is as near as possible to the letter 
"L" on the flywheel, and install two or 
three mounting capscrews and lockwashers 
loosely. Insert a clutch aligning arbor, if 
available, or a transmission main drive 
gear shaft, through clutch driven disc hub 
spline and into clutch pilot bearings. Hold 
clutch driven disc in position while com­
pleting installation of twelve mounting cap­
screws and lockwashers in flange of clutch 
backing plate or cover. Tighten all twelve 
capscrews alternately, evenly and securely. 
Remove three retaining capscrews and flat 
washers which were installed to hold clutch 
compressed (Fig. 52). NOTE: Clutch will 
not operate properly unless these retain­
ing caps crews are removed. 

7. 	 INSTALL VALVE LIFTER ROD COVER. 
Install new gasket over opening at left ­
hand side of engine block. Install valve 
lifter rod cover and six caps crews and 
copper washers. 
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Fig. 52 

Install Cylinder Head 

1. 	 INSTALL HEAD. Place gasket on cylinder 
block and align bolt holes. Place cylinder 
head on crankcase, being careful not to 
damage or shift gasket position. Loosely 
ins tall all cylinder -head bolts and flat 
washers, omitting rocker arm oil feeding 
bolt. Tighten alternately and evenly in 
sequence to 105 foot-pounds. 

2. 	 INSTALL VALVE ROCKER ARM ASSEM­
BLY. Insert twelve valve lifter rods in 
cylinder head, make sure they enter the 
valve tappet. Lift the valve rocker-arm 
assembly into position on cylinder head. 
Install rocker-arm oil feeding bolt six 
3/8" SAE nuts on hole-down bracket studs, 
and six hold-down bracket capscrews. Be 
sure to place stud with the oil hole, in the 
left third from rear, cylinder-head bolt· 
hole and tighten to 105 foot-pounds. Re­
tighten cylinder head after engine has been 
operated for a short period. Install oil pan 
making sure all gasket joints are leak­
proof. See Fig. 53). 

Fig. 53 
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3. 	 ADJUSTING VALVES, To adjust valve 
stem to valve rocker arm clearance cor­
rectly, each cylinder must be on top dead 
center on its compression stroke at the 
time of adjustment of valves for that cyl­
inder. To determine the correct position, 
turn the engine crankshaft until No.1 piston 
is at top dead center on compression stroke 
and the ignition timing mark on the crank­
shaft pulley in line with the pointer on the 
timing gear cas e. Adjus t clearance on each 
valve of No.1 cylinder to .01811 to .020" by 
using a feeler gauge between valve stem 
and valve rocker arm and turn rocker arm 
adjus ting s crew out of rocker arm until 
cLearance is obtained. Tighten adjusting 
screw lock nut and recheck clearance. 
(NOTE: Valve clearance should be re­
checked with engine at normal operating 
temperature. ) 

4. 	 Turn crankshaft one-third revolution and 
adjust clearance on No.5 valves. Working 
in firing order sequence, continue to set 
valves of each of the remaining cylinders, 
turning crankshaft one-third turn after 
each valve adjustment. 

5. 	 INSTALL WATER PUMP. Place water 
pump gasket in position, at water pump 
opening in front of cylinder head (Fig. 54). 
Install water pump and fan and install three 
caps crews and lockwashers in pump and 
cylinder block. 

Fig. 5~ - Installing Water Pump 

6. 	 INSTALL OIL FILTER. Place oil filter 
and new gasket in place on cylinder block. 
Install four capscrews and lockwashers in 
oil filter base. (NOTE: Be sure filter 
assembly is thoroughly cleaned and a new 
cartridge is installed before replacement 
on engine.) 

7. 	 INSTALL ACCESSORIES. Install carbu­
retor, generator, distributor and connect­
ing wires, starter, fuel pump, ignition coil, 

oil gauge, and thermostat. Tighten fan belt 
sufficiently to secure 1/211 depression on 
belt midway between generator pulley and 
fan pulley. Install oilpan making sure that 
gaskets are in place when tightening the 
pan. 

8, 	 FILL ENGINE WITH OIL. After making 
certain that oil drain plug is securely in­
stalled, fill crankcase with oil. After 
engine has been installed and placed in 
operation, again recheck oil level and add 
as necessary to bring oil level to full mark. 

9, 	 INSTALL CYLINDER HEAD COVER. If 
engine is not to be installed at this time, 
install new cylinder-head cover gasket and 
install cylinder-head cover. Install four 
flat washers and four nuts on cover. 

ENGINE MOUNTINGS 

Figs. 55 and 56 illustrate engine front and 
rear mountings. 

Gear case cover 

Retainer 
/ 
P 

\ 
Bolt A-15419 

Fig. 55 

Side rail 

Support bracket cap Support bracket Bell housing 
,trunnion 

Rubber insulator 	 \ 
~ /.
--~--~/~ 

Rear support bracket 

Fig, 56 

A-15420 
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Fig. 57 - Deluxe Oil Fi Iter 

OIL FILTER (DELUXE) 

1. 	 The DeLuxe oil filter is used on the RD 
engine s and incorporates a removable 
sump (Fig. 57). 

2. 	 Water, grit, rneta1 particles, sludge and 
other contarninants that settle out of the 
oil are held in the surnp away from the 
cartridge. When the cartridge is changed 
the cartridge and sump quickly and easily 
lift out as a single unit. Change filter 
cartridge and clean sump at regularly es­
tablished periods; according to operating 
conditions. 

OIL FILTER (MICHIANA) 

1. 	 The Michiana oil filter is used on the RD 
engines (Fig. 58). Oil from. the engine is 
delivered by the oil purn.p into the filter 
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Fig. 58 - Mi chiana Oi I Fi Iter 

center tube through the oil filter base. 
Pressure at which the oil is discharged 
into the filter elernent is controlled by the 
pressure valve at the top of the center 
tube. The orifice at the bottom. of the 
center tube contains a 7/64" hole. 

2. 	 Oil leaves the tube at the center of the 
filter elem.ent and flows through the ele­
ment toward the ends. The filtered oil re­
turns to the oil pan through the oil 
filter base. 

3. 	 The filter elem.ent or cartridge should be 
replaced when the oil appears sm.oky or 
black, The elernent is replaced by un­
screwing handle at the top of filter and 
lifting off cover, The old filter elem.ent 
can then be removed and a new one in­
s taIled. 
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4. 	 Do not attempt to wash out the old filter 
element. Replace with a new one. 

5. 	 Remove drain plug in filter sump whenever 
a new elementis installed and drain sump. 

6. 	 Ifnew engine oil discolors too rapidly after 
the filter element has been replaced it 
may indicate that the pressure valve in 
the center tube is not functioning and the 
oil is not going through the element. Re­
move the complete filter unit from the en­
gine and wash the parts with cleaning 
solvent. 

7. 	 Avoid using a wrench on the filter cover 
handle. If the cover cannot be drawn down 
by hand tight enough to prevent oil leakage 
it is necessary to replace the gasket. 

CRANKCASE VENTILATION 

<1. 	 The RD engine has a crankcase ventilator 
metering valve ins talled at the oil filler 
pipe. The purpose of the crankcase venti ­
lator metering valve, which is connected 
to the intake manifold by a vacuum line, is 
to control the amount of fumes and vapors 
drawn from the crankcase by the intake 
manifold vacuum. The operation of the 
crankcase ventilation system consists of 
drawing cleaned air into the engine and 
withdrawing the fumes from the crankcase. 

2. 	 CRANKCASE VENTILATOR ME TERING 
VALVE. To remove the ventilator meter­
ing valve disconnect the vacuum line lead­
ing to the intake manifold. Unscrew the 
ventilator metering valve unit from the oil 
filler pipe. To service, separate the two 
halves of the valve unit, and remove the 
weight. Clean all parts. When installing 
the ventilator metering valve on filler pipe, 
point arrow up. Screw unit into filler pipe. 
Connect vacuum line leading to the intake 
manifold (Fig. 59). 

Upper Metering orifice Large section 
housing ''7'r--,,..,.A 

Small section of 
of metering 
pin in orifice 

metering pin in 
orifice 

restricts flow 
of air 

Lower 
housing 

Weight 
Position of weight with low Position of weight with high 
manifold vacuum (below 3~ manifold vacuum (above 3!i 

to 4!i inches mercury) to #2 inches mercury) A.23449 

CRANKSHAFT PULLEY TIMING MARKS 

The ignition timing mark and the timing 
pointer is located on the front of the engine at 
the crankshaft pulley. To assure efficient 
operation of the engine, the timing should be 
checked with a timing light, and the timing 
mark and pointer should be in register as 
indicated for the best engine performance. 
Two marks are located on the crankshaft pul­
ley. One marked with an "Oil indicates top 
d5ad center (T.D.C.) and the other mark shows 
5 before top dead center (T.D.C.) 

Fig. 	59 
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FRAMES 

Frame Alignment 

Any vehicle that has been in an accident 
which Inight result in a bent or sprung fraIne 
should have the fraIne and axle alignInent care­
fully checked. 

Checking Frame Alignment 

A satisfactory Inethod of checking the fraIne 
and axle alignInent, particularly when a body 
and cab is on a chassis, is to Inark on a level 
floor all points at which IneasureInents are to 
be taken. Tack or ceInent pieces of paper to 
the floor directly under each point of Ineasure­
Inent on the chassis as indicated by the letter 
"K" in the various figures. The points of Ineas­
ureInent Inust be accurately Inarked in relation 
to the fraIne in order to obtain a satisfactory 
alignInent check. 

After each IneasureInent point has been 
carefully Inarked on the floor, proceed as fol­
lows: 

1. 	 Locate center line of chassis by Ineasuring 
front and rear end widths, using Inarks on 
floor. If fraIne widths check, draw center 
line on floor, full length of chas sis. If 
fraIne widths do not check, layout center 
line as follows: 

2. 	 Center line can be drawn through the inter­
section of anyone pair of equal diagonals 
(A-A, B-B, C-C, D-D) and center point of 
one end of fraIne or through points of inter­
s ection of any two pai r s of equal diagonals. 

A/ 
// 

"­
/ "­

"­

3. 	 Measure distance froIn center line to oppo­
site points Inarked over entire length of 
fraIne. MeasureInents should not vary 
Inore than 1/8" at any point. 

4. 	 Measuring diagonals, A-A, B-B, C-C, D-D 
will indicate point where InisalignInent oc­
curs. If diagonals in each pair check with 
118", that part of fraIne included between 
points of IneasureInent Inay be considered 
in satisfactory alignInent. These diagonals 
should intersect within 1/8" of center line. 

Axle Alignment with Frame 

After deterInining that fraIne is properly 
aligned, the axle alignInent with the fraIne 
should be checked by cOInparing diagonals. 

DiInensions for side elevation of frame 
should be checked at the points indicated and 
should not vary Inore than 1/8". 

Cutting, Reinforcing, Riveting and Welding 

Whenever it is necessary to cut the fraIne, 
the side rail should be cut at an angle of 45 
degrees. This Inethod distributes the cut and 
weld over a greater area than a cut Inade at 
right angles with the rail. 

ReinforceInents can be Inade with flat, 
channel, or angle stock. Because of difficulties 
encountered when inserting channel reinforce­
Inents into fraIne side rails, the use of angle 
reinforceInents is acceptable. Wherever pos­
sible the reinforcement should extend froIn the 

K 
H --~ ------ -1"""­

K _-- - K //---	 K 

/ , 
/ "- / 	 D

/ 

" "-	 / 

B / / 

/ 
./ 	 / ""- C 

./ 	

"- "-" / 

, 	 / " / , , 	 / "­, / / 
/ C 


'A, 
/ 

"B 
" "-

/
/ 	 "­, / 	 "­, 	 / 

/ 

K 

A-22709 

Fig. I - Frame and Axle Al ignment Checking Diagram. 
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L-150-FRAME ILLUSTRATED 
A·22i'10 

Fig. 2 - Frame and Axle Alignment Checking Diagram. 

front axle to slightly beyond the rear spring 
front mounting bracket as shown in illustration 
below. This. procedure, of course, may be 
impractical in some instances because of the 
position of attached units and existing cross­
members. The reinforcement thickness should 
not exceed that of the side rail to be reinforced. 

Whereverpossible,parts should be secure­
ly riveted together. Hot rivets are acceptable, 
as they can be more easily driven with hand 
tools. Cold rivets should only be used where 
tools of sufficient power to properly set the 
rivets are provided. 

Electric arc-welding is recommended for 
all frame welding. The heat of the weld is lo­
calized and burning of material is minimized 
when this method is used. 

In addition to thoroughly welding the cut in 
the side rail, the outside edges of the reinforce­

ments should be welded to the frame after the 
reinforcements are riveted. All unused holes 
should be filled with welding material. Welding 
rod should be substantially the same material 
as that used in the frame. 

The diameter of the reinforcement rivets 
depends upon spacing and the number of rivets 
used. Generally, rivets should be from 50% to 
l0010 as heavy in diameter as the total thick­
ness of the plates to be riveted. 

Frame Straightening 

Use of heat is not recommended when 
straightening frames. Heat weakens structural 
characteristics of frame members and all 
straightening should be done cold. Frame mem­
bers which are bent or buckled sufficiently to 
show cracks or weakness after straightening, 
should be replaced, or reinforced. 

Inverted "L" type frame reinforeeme~i 

A-22'l2'l 

Fig. 3 
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Q 
'" Ell ~ SPECIFICATIONS COVERING HOLLEY CARBURETOR MODEL 1904-FS USED ON SD-220,240 AND BD-269 ENGINES 
@ 
\0 FUEL SYSTEM SPECIFICATIONS '".". 

i 
til 

.ENGINE MODELS SD-220 SD-240 BD-269 
~ 
~ 

CARBURETOR (HOLLEY) MODEL~ 
NUMBER ................. 1904FS 1904FS 1904FS
" t 

~ Use gauge (SE-1772-9- Use gauge (SE-1772-9- Use gauge (SE-1772-9­
Float Level ..............•
Q MC-145) MC-145) MC-145) 

'f' 

:- Venturi.................. 1-5/16" 1-5/16" 1-5/16" ~ 

r·
Z'69 (Std. Alt.) '70 (Std. Alt.) '70 (Std. Alt.)

Main Jet ................. [l"]

If? 3 (High Alt.) 1f?3 (High Alt.) 1f?3 (High Alt.) 

Ei: 
Power Jet ................ .052-'55 DR. .043-'57 DR. .0595-'53 DR. 


High Speed Bleed ....•...... .031-'68 DR. .031-'68 DR. .028-'70 DR. ~ 
:::0 

Main Well Bleed-Upper........ .025-'72 DR. .025-'72 DR. .025-'72 DR. 


Main Well Bleed-Lower....••. .025-'72 DR. .025-'72 DR. .025-'72 DR. ~ 
~ Idle Well Restriction.•....•.• .028-'70 DR. .028-'70 DR. .032-'67 DR. 
{J) 

Idle Air Bleed ............. .055-'54 DR. .055-'54 DR. .0595-'53 DR. 
 ~ 
Idle Transfer Hole .......... .0465-'56 DR. .0465-'56 DR. .0465-#56 DR. 
 @ 

Adjust Screw to Obtain Adjust Screw to Obtain Adjust Screw to ObtainIdle Adjusting Screw ......... 
 350 to 400 R.P.M. 350 to 400 R.P.M. 350 to 400 R.P.M. 

Accelerator Pump Spring...... 38R-452 (.035 Wire) 38R-452 (Wire) 38R-452 (Wire) 

Accelerator Pump Link ....... 33R-207 33R-207 33R-207 


ITjAccelerator Jet ............ .0293-#69 DR. .0293-'69 DR. .0293-#69 DR. 
 CflC
'tjPJ 

Fuel Seat ................ .082 .082 . .082 ~t'.... 
~CfI 

Used With Governor ........• Yes Yes Yes 'U0O< 

1lI1l1Cf1 

(IQ ;::t..., 
(001:'1 

.... ;~ 
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SPECIFICATIONS COVERING HOLLEY CARBURETOR MODEL 1904-H USED ON BD-282 ENGINE 

FUEL SYSTEM SPECIFICATIONS 

tU~~ 
:CDCl 

CD ° 1:>1 
NSt< 

° III~t-< 
.... III 
01-3 

ENGINE MODELS 

CARBURETOR (HOLLEY) MODEL NUMBER .... 

Float Level .•..........•..•.•..•.... 

Venturi. . . . . . . . • . . . . . . . . . . . . . . . . . . . 

Main Jet •.•.•..•................... 


Power Jet .....•..........•......... 

High Speed Bleed ......••...•.......•. 

Main Well Bleed - Upper ..•....•....••.. 

Main Well Bleed - Lower............ , ..• 

Idle Well Restriction...•..•• , , , •... , ... 

Idle Air Bleed. , •..... , • , , •...... , , .. 

Idle Transfer Hole ....•.. , , .•....•.... 

Idle Discharge Hole •......•..•.•....•. 

Idle Adjusting Screw ... , , .... , , . , , . , ... 

Accelerator Pump Spring, , .•. , ......•... 

Accelerator Pump Link, . , , , •.••. , •••... 

Accelerator Jet. " ...••. , ....• , . , , .. , • 

Fuel Seat • , , •. , . . • . • . • . . , . . • , ..•. , . 

Used With Governor ••.•.•..•....•..••. 

;1:>1 
BD-282 (Not RC-Trucks) a::: 

1904H 

Use Gauge (SE-1772-9-MC-145) 

1-3/811 

*72 (Std. Alt.) 

173 (High Alt.) ~ 


Z 
[Tl.05011 

3:
.035-1165 DR. 


.025-*72 DR. ~ 

:::c 

.025-1172 DR. 


.031-#68 DR. 
 ~ 

.055-1154 DR. ~ 
.0465-#56 DR. ~ .0465-#56 DR. 

Adjust Screw to Obtjiin 350 to ~ 
400 R.P.M. 

3!3R-452 (.035 Wire) 

33R-207 


.033" 


.082" 


Yes 

E~ 
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SPECIFICATIONS COVERING HOLLEY CARBURETOR MODEL 885 FFG USED ON RD-406 AND RD-450 ENGINES
Q
'"~ 
~ 
~ 
:t ENGINE MODELS 

~ 
rn CARBURETOR (HOLLEY) MODEL 
:g 
c 

NUMBER. " .......•.......... 
:;­
g 

"g, Float Level ................... 

'1:1 

~ Venturi...................... 

~ 
q

r; Main Jets ..................... 


.. 
~ 

n 
> Idle Tubes.................... 


Fuel Inlet Needle Seat ............ 


Accelerator Pump Plunger Stroke .... 

Power Jet Economizer Valve 

Flange ...................... 


Idle Adjusting Screws ..•......... 


Main Well Bleed................ 


Aspirating Hole ...•............ 


Accelerating Jet.....•.••....... 


Idle Air Bleed ................. 


Well Tubes ................... 


Idle Progression Hole ............ 


Idle Adjusting Hole .•....•....... 


Accelerator Pump Spring..••...•.. 


Secondary Venturi .............• 


Bowl Cover Plate Vent Holes ....... 


* Only last two digits of number appear on power jet. 

FUEL SYSTEM SPECIFICATIONS 

RD-406 


885 FFG 


1/2" Below Top of Fuel Bowl 


1-7/32" 


#60 (Std. Alt.) 
*58 (High Alt.) 

54 C.C. Per Min. (.025") 

.098" 

Adjustable 

*No. 25R-80A-43 

1-1/4 SAE (Dual) 

3/4 to 1-1/4 Turn Open 

.025" 

.043" 

.033" 

.0465" 

3/32" 0.0. 4 Holes .028" 

#56 DR. - .0465" 

'56 DR. - .0465" 

.040" Wire 

3/8" I.D. 

." 2 *18 DR. .,. .1695" 

E· 
RD-450 


885 FFG 


1/2" Below Top of Fuel Bowl 


1-1/4" 


161 (Std. Alt.) 

159 (High Alt.) :;0 

C· 
54C.C. Per Min. (.025") Z 

tr1 
.098" 3:: o 

Adjustable d 
*No. 25R-80A-58 ::0 

1-1/4 SAE (Dual) ~ 
()3/4 to 1-1/4 Turn Open 
?:: 

.031" U> 

.067" ~ 

.033" ~ 
.0465" 


3/32" 0.0. 6 Holes .040" 


*56 DR. - .0465" 


#56 DR. - .0465" 
 I'sj 

~ct
.040.1 Wire I1txl 

nt:-<... 
~C/)3/811 I.D. 

'tin 0< 
I»~C/)

OQ .... t-i2 #18 DR. - .1695 
l1°txl 

(Continued) I.>J~!J;: 
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III '1:1 ,..OQ(1I ....
(1Iotzl 
IIl-SI:"'SPECIFICATIONS COVERING HOLLEY CARBURETOR MODEL 885 FFG USED ON RD-406 AND RD-450 ENGINES 

FUEL SYSTEM SPECIFICATIONS - Continued 

ENGINE MODELS 

GOVERNOR (HOLLEy) .......•....• 

Governor Spring Color Marking .•... 

Governor Spring Position in Housing .. 

Governor By-Pass Jet (Hole "A") .... 

Governor By-Pass Jet (Hole "B") .•.. 

Maximum No-Load Speed...•...... 

Governor Rotor Valve and Housing 
Assembly - IH Part Number....... 


-

RD-406 


885 FFG 


Yellow 


'3 Perch Position 


.028" 


.052" 


2950 R.P.M. 


114510-R9l 

Air Cleaner Oil Capacity Specifications covering the 
"Hat" type air cleaner used in conjunction with the 
Holley 1904 Carburetor. 

SD-220 ENGINE SD-240 ENGINE BD-269 ENGINE 

2 pints 2 pints 2 pints 

-_ .........__ ...... ­

°Cll
!!...: .... CIl 
o .; 
;tzl 

RD-450 == 

885 FFG 


Plain 


'.' r 
'3 Perch Position 

~ 
.028" s: 

.052" ~ 
2800 R.P.M. ~ 

~ 
1145l0-R91 

~ 
<
() 
tr1 

BD-282 ENGINE 


2 pints 


E­
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FUEL SYSTEM SPECIFICATIONS 

ENGINE MODELS SD-220 SD-240 BD-269 
, 

FUEL PUMP (AC) 

Model mnnber .......•.•... 1539537 1539537 1539501 1539513 

Type .........•......... AF AF AT 
 .. 	 I;J " • .. 

3 	to 4-1/2 3 to 4-1/2 4 to 5-1/4{3t04_l/Z
lbs. at Ibs. at Ibs. at Ibs. atOperating pressure•.....•... 

3500 engine 3500 ,e 3500 engine 3600 engine 
r.p.m. r.p.m. r.p.m. r.p.m. 

FUEL PUMP (CARTER) 

Model number ............. M-737S M-737S EXl12-78 .. . .. .. .. 
3 to 4-1/2 3 to 4-1/2 .. .. .. .. ..{ 3 to 4-1/Z

lbs. at lbs. at Ibs. at .. .. .. 1;1 ..Operating pressure•.....•.•. 
3500 engine 3500 engine 3500 engine 

r.p.m. r.p.m. r.p.m. 
__L-. 

-=-......-......-_4'-~ 

RD-406 

1539513 
" .. .. '" .. 

4 to 5-1/4 
Ibs. at 

3600 engine 
r.p.m. 

.. .. . .. .. 

.. .. .. . .. 

.. .. .. .. .. 

.. " .. .. .. 
.. .. .. .. .. 

RD-450 

1539513 
.. .. .. '" . 

4 to 5-1/4 
Ibs. at 

3600 engine 
r.p.m. 

.. " .. .. .. 

.. .. .. .. .. 

.. .. .. .. .. 

.. .. .. .. .. 

.. .. .. .. .. 

[;-" 
C 
z 
[1l 

Cont. R-6602 $: 
o 
--l 
o 
:;01538259 

.. .. .. " .. --l 
:;04 	to 5-1/4 


lbs. at C 
n3600 engine 7'; 
r.p.m. 

(J) 

~ 
< .. 	 .. .. . .. n .. .. .. .. .. [1l 


.. .. .. .. .. 


.. .. .. .. .. $: 


.. 	 .. .. . .. :P z 
C 
:P r 

"'1
enG 

"cJ M 
~ l'.... 
...... en .... ><: 

'1:l~en 
Pl:=;'>-1

ooOM 
11> ::I !::" 
..... 111;:::., 
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FUEL SYSTEM SPECIFICATIONS o I-j 
::J M 
(II ;g:

ENGINE MODELS SD-ZZO SD-240 

CARBURETOR (CARTER) 
Model nUITlber YF-735-S YS-736-S 
Float level Z5/64" (! 1/64") 7/16" (.:!:.1/64") rFlange, . 1-1/4 SAE 1-1/4 SAE 
Venturi. , 1-5/16 11 1-5/1611 t 
Main jet. .104 .1015 z 
Idle jet .. .OZ76 ,0292 fT1 
Accelerating jet. ,OZ5 ,025 3:
Main air bleed. .034 ,034 o
Fuel valve seat .076 ,081 -; 
Metering rod .. No. 75-693 No. 75-688 o 
Idle adjustment 3/4 to 1-3/4 turns open 3/4 to 1-3/4 turns open :;:0 
Used with governor. yes yes -; 

:;:0 
c 
n 
7': 
(f) 
[T1FUEL SYSTEM SPECIFICATIONS :;:0 
<ENGINE MODEL BD-269 n 
fT1

CARBURETOR (CARTER) 
Model nutnber BBRI-617SA 3: 
Float level 5/64" (.:!:.1/64") ;p, 
Flange .. 1-1/4 SAE z 
Venturi. . 1-5/16" c 

;p,Main jet. 298 C.C, rIdle tube. .031 

Accelerating pUITlp jet. .0315 

Step-up jet .• , .0374 

Fuel valve seat ... .086 

Idle adjus tment , , . 1/2 to 1-1/2 turns open 

Used with governor. yes 
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ENGINE MODELS 

CARBURETOR (HOLLEY) 
Model number 
Float level 
Venturi. . 
Main jets. 
Idle tubes. • ..... . 
Bleeder plug or button (in 

nozzle bar) . • . . .. 
Fuel inlet needle seat ... 
Accelerator pump plunger 

stroke ........ . 
Power jet economizer 

valve ........ . 
Flange ........••• 
Idle adjusting screws 

GOVERNOR (HOLLEY) 
color 

........ 
position 

in housing. 
Governor by-pass jet 


(hole "A") ..•... 

Governor by-pass jet 


(hole "B") . .... . 
Maximum no-load speed 
Governor rotor valve and 

housing assembly-IH 
part number ...... . 

RD-372 

AA-IG 
1-1 

1- , 
.059 

88 C.C. per min. 

.175 

.098 

adjustable 


No. 25R-67A 

1-1/4 SAE 


3/4 to 1 turn open 


brown 


.. .. .. .. .. 

.025 


.047 

2950 r.p.m. 


54784-R91 


FUEL SYSTEM SPECIFICATIONS 


RD-406 


852FFG 

I 1/4" 


1-3/1611 


.063 

64 C.C. per min. 


.234 


.098 


adjustable 


'~No. 25R-72A-49 

1-1/4 SAE (dual) 

3/4 to 1 turn open 


.. '" ..... 

.. ....... 

.......... 


......... 
2925 r.p.m. 

54784-R91 

RD-450 


852FFG 

1-1/4" 


1-3/16" 

.061 


64 C.C. per min. 


.234 


.098 


adjustable 


*No. 25R-72A-66 

1-1/4 SAE (dual) 

3/4 to 1 turn open 


......... 


.. ........ 


2750 r.p.m. 

54784-R91 

* Only last two of number appear on powe r jet. 
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FUEL SYSTEM-GENERAL 

VAPOR LOCK 

The Service Parts Department has avail ­
able an electric fuel pump for use on trucks 
which have given trouble with vapor lock, but 
they cannot furnish material other than shown 
in Fig. 1, because the installation will have to 
conform to individual requirements. 

~ 

~ I:~~~H 
Eledric fuel ~ T() coil side of I: I!,--['I 

pump swit,h , igniti,," ,witch '!! Carburetor 
~ i 

II Mechanical ruel
Ii 
I! 
" 

Fig. I 

INSTALLATION - ELECTRIC FUEL PUMP 

Fig. 1 illustrates a hook-up that is adapt­
able to any type of fuel system. 

The 	location of the fuel line from the elect­
ric pump should be on the outside of the frame 
rail 	opposite the exhaust system and if neces­
sary carried across the front cross member to 
the car bur etor . 

Considerable freedom can be exercised in 
locating the lines, always keeping in mind that 
they should be away from the exhaust system 
and 	not exposed to hazards that will result in 
their being damaged. The use of loom is rec­
ommended where protection from radiated heat 
is required. 

Should the electric pump be located where 
it may be damaged from stones, etc., a simple 
shield can be readily installed to supply the 
necessary protection. 

The 	following discussion on vapor lock is 
for 	the purpose of providing necessary infor­
mation to diagnose and get a solution to the 
problem:­

WHAT IS VAPOR LOCK? 

When a section of the fuel system becomes 
filled with gasoline vapor causing either partial 
or total disruption of fuel service to the car­
buretor, it is said to be vapor-locked. 

PRINCIPAL SOURCES OF HEAT - VAPOR 
LOCK 

The fuel pump is generally the part of the 
fuel system where the greatest rise in fuel 
temperature occurs because of heat derived 
from the following sources: 

(a) 	 Heat conducted from crankcase and 
camshaft. 

(b) 	 Heatreceivedfrom hot oil splashed in­
to pump body for lubricating purposes. 

(c) 	 Radiated heat from exhaust manifold. 
(d) Heat received from under hood air. 

It is for these reasons that the electric fuel 
pump is mounted on the outside of the frame 
rail. 

The fuel line from the fuel tank to the reg­
ular mechanical pump is under a depression or 
more commonly known as suction which lowers 
the vaporizing or boiling point of a liquid. This 
makes it particularly bad to have it located 
close to the exhaust system. By locating the 
electric fuel pump close to the fuel tank a 
greater percentage of the system is under 
pressure, which increases the vaporizing or 
boiling temperature of the gasoline. 

WHEN AND WHY OF VAPOR LOCK 

Vapor lock occurs in hot weather with a 
hot engine when the fuel requirements are at 
mlmmum, such as idling after a hard run. 
When the maximum amount of fuel is again re­
quired, the fuel pump must first expell the va­
por during which time the following cycle is 
being established: 

(a) 	 Reduced engine speed because of lack 
of fuel. 

(b) 	 Reduced fuel pump speed with propor­
tional loss of pumping ability. 

(c) 	 Increased fuel temperatures and re­
sultant increase in vapor formation 
resulting in reduced fuel delivery and 
further reduction of engine speed. 

The continuation ofthe cycle will1.4ltimately 
result in the complete cessation of gasoline de­
livery. 

TYPE OF FUEL - VAPOR LOCK 

The use of a highly volatile gasoline such 
as furnished in ItWinter" weather will produce 
vapor lock under conditions where a less vola­
tile or ItSurn.rnerltgasoline would be satisfactory. 

HOW TO DIAGNOSE VAPOR LOCK 

A vapor lock in the system permits the 
gasoline level in the float bowl to become low 
or even dry, causing a lean mixture, which is 
evidenced by the following operating character­
istics: 

(a) 	 Lack of power on full throttle or soft ­
ness and flat spots on part throttle op­
eration. 

(b) 	 Stalling on idle when engine is hot. 
(c) 	 Inability to start a hot engine. 
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PROPER USE OF ELECTRIC FUEL PUMP 
FOR VAPOR LOCK 

When the firs t indications of vapor lock are 
observed, the electric pump should be brought 
into operation and upon regaining thelostengine 
speed, should be shut off, thus giving the s tand­
ard mechanical pump an opportunity to rid the 
regular fuel system of vapor. This method of 
operation may have to be repeated several times 
before the mechanical pump will supply suffi ­
cient fuel, after which the use of the electric 
pump is not required; however. in stubborn cas es 
continous operation may be necessary. It should 
be noted that II shut off" valves are not shown on 
the sketch as it is desired tomake the auxiliary 
system as flexible as possible to accomodate 
either continous or intermittent operation, 
making it unnecessary to stop the engine. 

NOTE: If the electric pump is not required 
regularly, it should be operated every few days to 
preven t the stagnant gas oline from forming gum. 

TRUCK STORAGE - PREPARATION OF 
FUEL SYSTEM 

When placing trucks in storage remove all 
fuel from the fuel sys tem. If fuel is not entirely 
removed, a gumlike subs tance will be deposited 
on all parts contacted by the fuel, and will seri ­
ously affect operation of the carburetor and fuel 
pump. 

All 	standard grades of gasoline have a 
small gum content, which is not sufficient to 
cause any trouble under ordinary conditions. 
However, when allowed to stand for a period of 
two or more weeks, the gum will increase to a 
point where a deposit is formed on the surfaces 
which it contacts. This deposit, when dry, has 
a hard, varnishlike appearance. 

Gum deposits may completely alter cali ­
bration of the carburetor for itwill partially or 
completely plug the jets or cause the power jet 
valve and the accelerating pump to stick. Gum 
depos i ts in the fuel pump will caus e the fuel filter 
to become clogged or the check valves to stick. 

IMPORTANT: It is well to emphasize the 
E...ossibilities that can develop because of gum 
film in carburetor jets. A thin film of gum 
(assume .002" thick) is transparent and would 
escape casual inspection; but this thickness of 
film represents a .004" 
size, and should one or all jets be affected 
would be a lean-mixture ratio that would be det­
rimental to the engine as well as performance ­
for it would contribute to sticking and burning 
of valves because of gum accumulation O'n the 
stems. The condition would also be a contrib­
uting cause of premature spark plug failures. 
Gum is not soluble in gasoline, therefore any 
reduction in the capacity of the jets will be per­
petuated almost indefinitely. 

The best knownmmean~ of preventing gum 
formation in trucks that are to be placed in 
storage or allgwed to stand idle for a period of 
two or more weeks is to thoroughly condition 
the fuel system as follows: 

1. 	 Completely drain the fuel tank. 
2. 	 Run engine until all fuel is consumed 

in carburetor. 
3. 	 Remove plug from carburetor under 

main jet assembly to complete drain­
ing. 

4. 	 Empty sediment bowl at fuel pump. 
The possible affected parts in the fuel 

pump are the check valves and the filtering 
screen or filtering element. To determine the 
condition of the check valves, remove the caps 
from over the valves and test for freedom of 
action. 

The 	filtering screen, if in a gummed con­
dition, should be replaced and the sediment 
bowl cleaned. 

If there is doubt as to the condition of the 
carburetor, it is suggested that a one-quart 
mixture of 50-50 CP acetone and gasoline be 
burned through the carburetor at fast idle from 
a closed container attached direct to the car­
buretor - not through the fuel pump because of 
the detrimental effect of acetone on fuel pump 
diaphragms. This will serve to remove a large 
amount of the gum providing that it has not be­
come hard and varnishlike. If the results are 
not satisfactory the carburetor must be removed 
and all jets and carburetor valves replaced. 

FUEL PUMPS 

DESCRIPTION 

The fuel pump is installed on the engine 
between the fuel tank and the carburetor. The 
suction side of the pump is connected to the fuel 
tank and the discharge side to the carburetor 
by tubing designed to carry the fuel. The pur­
pose of the pump is to suck fuel from the supply 
tank and push it into the ca:t.:buretor float bowl 
as it is required by the engine. 

OPERATION 

The pumping operation is accomplished 
through a rockerarm on the pump, contacting 
an eccentric on the engine camshaft. 

The link is hinged to the rockerarm so that 
it can be moved down, but cannot be raised by 
the rockerarm. The only function of the rocker­
arm spring is to make the rockerarm follow the 
cam. The link and diaphragm are moved by the 
diaphragm spring. The pump, therefore, de­
livers fuel to the carburetor only when the fuel 
pressure in the outlet line is less than the pres­
sure maintained by the diaphragm spring. This 
condition arises when the float needle valve is 
not seated and the fuel passage from the pump 
into the carburetor float chamber is open. When 
the needle valve in the carburetor float chamber 
is clo-sed, and held in place by the pressure of 
the fuel on the float, the pump builds up pres­
sure until it overcomes the diaphragm spring. 
This pressure results in almost a complete 
stoppage of diaphragm movement until further 
fuel is needed. 
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HOW TO DIAGNOSE FUEL PUMP TROUBLE 

Fuel pump trouble is of only two kinds. 
Either the pump is supplying too little gas ­
or, in rare cases, too much. 

If the pump is supplying too little gas, the 
engine either will not run at all, or will cough 
and falter. 

If the pump is supplying too much gas, you 
will be able to see gasoline dripping from the 
carburetor; or the engine will not run smoothly 
when idling. s are hard to start when 
getting too much gas. 

LOCATING FUEL PUMP TROUBLE 

AL WAYS CHECK WHILE THE PUMP IS 
INSTALLED ON THE ENGINE. DON'T TAKE 
IT OFF TO CHECK IT. 

ENGINE NOT GETTING ENOUGH GAS: 

If the engine is getting too little gas, the 
trouble may be in the pump, the fuel line: or 
the gas tank. 

First, be sure that there is gas in the tank. 

Disconnect the outlet line from the pump, 
or the carburetor, whichever is easier to reach. 
Then, turn the engine over a few times, using 
the starting motor. It is be st to turn off the ig­
nition switch. 

If gas spurts from the pump or the outline 
line, the pump, gas line, and tank are OK. 

If no gas flows at all, or if only alittle gas 
flows, do the following: 

1. 	 Look for a leaky bowl gasketseat. In­
stall a new gasket if you are not sure. 

2. 	 Remove and clean the gas strainer 
which is inside the pump bowl. 

3. 	 Look for loose line connections. Check 
Tighten 

4. 	 Look for a clogged fuel line. Blowout 
with compres'sed air. 

5, 	 Make sure that all cover screws on 
the pump are tight. Make sure that 
the external plugs over pump valves 
are tight. 

6, 	 Inspect the flexible fuel line for breaks 
or porous condition. 

If correction of the above six items does 
not place the pump in operating condition, it 
should be removed for replacement or overhaul. 

ENGINE GETTING TOO MUCH GAS: 

More often than not, an oversupply of gas­
oline is caused by trouble somewhere else - not 
in the pump. So, first check the following: 

1. 	 Defective automatic choke. 

2. 	 Excessive use of hand choke. 

3. 	 Punctured carburetor float. 

4. 	 Defective carburetor needle valve. 

5. 	 Loosely connected fuel line, or loose 
carburetor assembly screws. 

6. 	 Improper carburetor adjustment. 

NOTE: If none of these is the cause of 
flooding or poor gasoline mileage, then the 
pump needs overhauling. 

FINAL CHECK: 

After overhauling, a simple check of the 
suction and pres sure should be made before in­
stalling the pump on the engine. This can be. 
done by holding the fingers over the inlet and 
outlet openings of the pump and manipulating 
the rockerarm by hand. The pump may then be 
reinstalled on the engine and tested. (See in­
stallation instructions below). It should prime 
itself, that is, fill the filter bowl, in about 30 
seconds with the starter button depressed. If 
it fails to provide sufficient pressure, the dia­
phragm has been incorrectly installed, prevent­
ing the full stroke of the push rod, or the springs 
do not have sufficient tension: and it will be 
necessary to disassemble the pump to reinstall 
the diaphragm correctly or to replace the link­
age springs if this has not been done. 

INSTALLATION OF FUEL PUMP 

Use a new gasket between fuel pump mount­
ing flange and pad' on c rankc as e and tighten cap­
screws securely. 

Connect fuel lines, first making sure that 
there is no dirt on the fittings which might be 
drawn into the system. 

If carburetor has not been removed there 
will usually be sufficient fuel in it to run the 
engine long enough to fill the fuel pump filter 
bowl. If there is an air leak between filter bowl 
and gasket, the pump cannot draw fuel into the 
bowl. To remedy this, install a new gasket and 
see that bowl seats squarely. Tighten clamp 
screw securely with the fingers only. 

If fuel pump bowl still doe s not fill, the 
trouble may be due to an air-bound condition. 
In this case the bowl should be loosened slightly 
so that air can escape and, by blowing in the 
gasoline tank filler neck, fuel will be forced 
into the pump. Then tighten bowl securely and 
start engine. 
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CARTER MODEL-YF CARBURETOR 
Description 

The Carter carburetor model YF for the 220 
and 240 Silver Diamond engines is essentially 
the same as conventional carburetors in that 
it has a high-speed fuel circuit, low-spleed cir­
cuit, and accelerating pump circuit. 

There is, however, a departure in the metho'd 
of controlling the fuel flow on part-throttle, 
wide-open-throttle and through the accelerating 
pump circuit as compared to carburetors pre­
viously used. A calibrated metering rod (Fig. 4) 
fits into the main jet. It becomes effective at 
low-part-throttle speeds and automatically 
positions itself according to the throttle opening 
thus producing proper fuel flow throughout part­
throttle and wide-open-throttle. 

The heart of the carburetor is the diaphragm 
(Fig. 4) which actuates the accelerating pump 
and the step-up action for wide-open-throttle 
fuel mixtures. 

The underside of the diaphragm is subjected to 
manifold vacuum by means of a channel down 
to the carburetor flange. This channel is re­
stricted by a bushing in the flange in order to ob­
tain consistent and smooth performance and to 
promote extra long diaphragm life. 

Any movement of the diaphragm results in a 
corresponding movement of the metering rod. 
When the throttle is wide open the manifold 
vacuum drops sufficiently to allow the diaphragm 
to move upward thus shifting the metering rod to 
the wide open throttle step. 

A chamber above the top of the diaphragm sup­
plies fuel for the accelerating pump circuit. 
The diaphragm acts as a pump and the quantity 
of fuel discharged by the pump is controlled by 
the size of the pump jet or nozzle calibration 
(Fig. 2) and also the size of the fuel inlet hole to 
the chamber. There is no check valve on the in­
let. There is a check valve in the outlet channel 
near the pump jet to allow fuel to pass in an out­
ward direction only and also to prevent air from 
being sucked back into the chamber under cer­
tain conditions. The pump jet is free to flow at 
all times generally starting at a part-throttle 
engine speed of 1500 r.p.m. and continuing 
throughout wide-open-throttle. 

This carburetor has a unique feature in that no 
change in setting is required when it is used in 
conjunction with a sandwich type governor, re­
gardless of whether or not a vacuum by-pass is 
used around the governor. 

Illustrations (Figs. I to 8) show the location of 
the various parts. and will aid in correctly 

identifying the various assemblies when dis­
mantling the YF model carburetor for complete 
reconditioning. as outlined in the following step­
by-step instructions. 

Air horn' 
~"'f---- and fuel 

bowl cover 

lever 

lever 

A-22880 

Fig. I - Carter (Model YF) Carburetor 

Low-speed or idling jet Pump disc retainer ring 

Fig. 2 
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Throttle 
lever 
stop 

A-22900 

Fig. 3 Fig. 6 

Upper 
pump 
sp!ing 

Pump intake,_"___ 
strainer Throttle 

shaft 

Pump Iifter.___-lIo> 

link" 

A.22899 

A-22902 
Fig. 7 

Fig. Ij 

Choke Choke 
valve 

Fig. 5 Fig. 8 

A-22974 
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MODEL YF - SERVICE PROCEDURE 

To Disassemble 

1. 	 ReITlove pin springs, fast idle connector 
rod spring, and rod (Fig. 1). 

2. 	 ReITlove air horn and bowl cover attaching 
screws (7), and choke tube claITlp asseITlbly 
(Fig. 1). 

3. 	 ReITlove air horn asseITlbly, and gasket. 

4, 	 ReITlove pUITlP disc retainer ring (using 
knife tip), retainer, and pUITlP check disc 
(Fig. 2). 

5. 	 ReITlove throttle shaft arITl asseITlbly, pUITlP 
connector link, shaft seal spring, dust seal 
washer, and felt dust seal (Fig. 7). 

6. 	 Loosen diaphragITl housing attaching screw, 
and washer assemblies (4) and lift out entire 
pUITlP and ITletering rod asseITlbly (Figs. 
3 and 4). 

7. 	 RelTIOve diaphragITl housing attaching screws, 
pin spring, ITletering rod upper pUITlP spring 
retainer, upper pump spring, metering rod 
arm assembly, and pUITlp lifter link (Fig. 4). 

8. 	 ReITlove diaphragITl spring retainer, spring, 
and pUITlP diaphragITl asseITlbly (Fig. 4). 

9. 	Carefully reITlove pUITlP intake strainer from 
housing, using tip of knife blade. 

10. 	 Remove metering rod jet. 

11. 	 Remove low-speed (idle) jet asseITlbly. 
Do not remove pressed in parts such as 
nozzle, pump jet or anti-percolator air 
bleed. (Fig. 2). 

12. 	Remove body flange attaching screw (3), 
body flange assembly, and gasket (Fig. 1). 

13. 	 ReITlove idle adjustITlent screw, spring, 
idle port rivet plug, throttle lever assembly, 
washer, fast-idle arm, valve attaching 
screws (2), and throttle shaft. Then remove 
throttle shaft seal by prying out seal re­
tainer. Do not remove vacuum passage 
orifice (pre s sed in). 

14. 	 Remove float pin, float, and needle and 
seat assembly from air horn casting (Fig. 5). 

15. 	 RelTIOve choke valve screws and choke valve. 
Unhook choke spring and slide shaft from 
housing. Do not remove balance vent tube. 
NOT E: In normal service, choke lever 
assembly will not require replacing. How­
ever, if it has been bent or otherwise 
damaged requiring replaceITlent, proceed 
as follows: Pry off choke lever retainer 
ring and remove lever assembly (Fig. 8). 

PRINTED IN uNITED STATES OF AMERICA 

16. 	 Wash all parts in carburetor cleaning 
solution and blowout passages with com­
pressed air. Do not immerse diaphragm 
assembly, PUITlE check disc or seals in 
cleaning solution. Inspect all parts for 
wear or damage and replace if necessary. 
Always use new gaskets. 

To Reassemble 

17. 	 Group all parts, controlling the float cir ­
cuit: float, float pin, needle and seat as­
seITlbly, air horn gasket. 

18. 	 Group all parts, controlling the low-speed 
circuit: throttle shaft seals (2), and re­
tainers (2), throttle shaft, throttle valve 
and screws, fast-idle arITl, throttle shaft 
washer, throttle lever, idle port rivet plug, 
idle adjusting screw and spring, gasket, 
attaching screws (3), low-speed jet, throttle 
shaft seal spring. 

19. 	 Group all parts, controlling the high-speed 
circuit: Metering rod, metering rod jet, 
pin spring. 

20. 	 Group all parts, controlling the pump cir­
cuit: pUITlp lifter link, .FUITlp connector link, 
throttle shaft arITl assembly, metering rod 
arITl asseITlbly, pump diaphragm housing, 
pUITlp diaphragITl assembly, pUITlp diaphragm 
spring, diaphragITl spring retainer, pump 
intake strainer, upper pump spring, upper 
pump spring retainer, pUITlP disc check, 
pump disc retainer, pUITlp disc retainer ring, 
diaphragm housing screw and washer as­
sembly (4). 

21. 	 Group all parts, controlling the choke cir ­
cuit: choke valve and screws (2), choke shaft 
and lever ass eITlbly , fast-idle connector rod 
and spring, choke tube clamp asseITlbly, air 
horn attaching screw and washer assembly 
(7), pin spring (2). 

22. 	 Install throttle shaft seal and retainer in 
flange casting. 

23. 	 Install fast-idle arm, washer and lever as­
seITlbly on thr ottle shaft; slide shaft into 
place and install throttle valve. Carter 
trademark should go toward the idle port. 
when viewed from manifold side of flange. 
Tap valve and hold in place with finger be­
fore tightening screws. 

24. 	 Install idle port rivet plug and idle adjusting 
screw and spring. 

25. 	Attach flange assembly to body casting. 
Use new gasket. 

26. 	Install low-speed jet assembly. 
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27. 	 Install pUrrlp intake strainer in pUrrlp dia­
phragrrl housing and carefully press into 
recess. CAUTION: If strainer is even 
slightly darrlaged, a new one rrlust be used. 

28. 	 Install pUrrlp diaphragrrl asserrlbly in dia­
phragrrl housing, then install pUrrlp dia­
phragrrl spring (lower) and retainer. 

29. 	 Install pUrrlp lifter link, rrletering rod arrrl, 
upper pUrrlp spring and retainer. 

30. 	 Install rrletering rod jet; no gasket is used 
with this jet. 

31. 	 Install diaphragrrl housing attaching screws 
(4) in the diaphragrrl housing, rrlaking sure 
the edges of diaphragrrl are not wrinkled. 
Lower into place and tighten screws evenly 
and securely. 

32. 	 Install throttle shaft seal, dust seal washer, 
and shaft seal spring. 

33. 	 Install pUrrlp connector link in the throttle 
shaft arrrl asserrlbly. Install throttle shaft 
arrrl asserrlbly on throttle shaft, guiding 
connector link into pUrrlp lifter link hole. 
CAUTION: Linkage rrlust not bind in any 
throttle position. If binding occurs, loosen 
clarrlp screw in throttle arrrl, adjust slightly 
and retighten screw. 

34. 	 Install pUrrlp check disc, disc retainer, and 
lock ring. 

35. 	 Install rrletering rod, and pin spring. Con­
nect rrletering rod spring. 

36. 	 Metering Rod Adjustrrlent: Be sure flat 
of rrleter ing rod arrrl is parallel to flat of 
pUrrlp connector link before proceeding with 
rrletering rod adjustrrlent. With throttle valve 
seated, press down on upper end of diaphragrrl 
shaft. Metering rod should be seated in cast­
ing and rrletering rod arrrl (Fig. 3) flat 
against pUrrlp lifter link (A). If rrletering rod 
does not seat in body casting (check by 
pressing downward on rrletering rod) or 
seats before the rrletering rod arrrl rrlakes 
flat contact with pUrrlp lifter link. raise or 
lower by bending lip (B) on rrletering rod 
arrrl. Adjust float level as shown in Fig. 3. 
Width of gauge is 25/64" for YF-735S car­
buretor and 7/16" for YF-736S carburetor. 
A tolerance of plus or rrlinus 1/64" is per­
rrlissable in each float level setting. 

37. 	 Install needle seat and gasket asserrlbly, 
needle, float and float pin. NOTE: Stop 
shoulder on float pin rrlust be on side away 
frorrl bore oJ carbure tor. 

38. 	 Set float level to catalog page specifications. 
Measure frorrl rrlachined surface of casting 
(gasket rerrloved). Adjust by bending lip 
which contacts needle. 

39. 	 Install air horn gasket and air horn as­
serrlbly. Install attaching screws and lock­
washers (7) and choke tube c1arrlp asserrlbly. 
(Tighten center screws first.) 

40. 	 Slide choke shaft and lever asserrlbly into 
place and connect choke lever spring. In­
stall choke valve. Center valves by tapping 
lightly and hold in place with fingers when 
tightening screws. 

41. 	 Install fast-idle connector rod with offset 
portion of the rod to top of pin spring to the 
outside. Install fast-idle connecting rod 
spring. 
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CARTER MODEL BBR-l CARBURETOR 
(FOR DETAILED DISASSEMBLY INSTRUCTIONS SEE SHOP TALK NO. 35) 

Idle 

1If----Flaoge assemhly 

A. I7083 

Fig. I 

Description 

The Carter Model BBR-l-617SA carbur­
etor (Fig. l) is a downdraft carburetor, divided 
into five circuits which consist of the following: 

FLOAT CIRCUIT 

The float circuit controls the height of the 
gasoline level in the bowl (Fig. 2). A gasoline 
level too high or too low may cause trouble in 
other circuits, and make complaints hard to 
trace. 

The float circuit consists of a needle valve, 
seat and gasket, float, float bowl, float bowl 
cover, float lever, pin retainer, float pin, gasket 
and vent hole. 

LOW -SPEED CIRC UIT 

The idle or low-speed circuit controls the 
supply of gasoline to the engine during idle and 
no-load up to a speed of approximately 15 to 20 
m.p.h. and it partially controls the supply of 
fuel for no-load or light loads at higher speeds 
(Fig. 3). 

The low-speed circuit consists of the idle 

Float setting 

Fig. 2 - Before adjusting float level, be sure 
float lever pin is firmly seated and that the 
float pin retainer is in position. Reset float 
level by bending I ip of float lever away from 
needle to raise level, or toward needle to lower 
float level. Bend vertical lip of float only. 
Use float gauge (SE-1639-IO) and check level as 
shown. Setting is 5/6~" plus 1/6~n below top 
surface of carburetor body casting and without 
the body gasket. 

Idle adjusting 

screw 


}1 to 1}1 turns 


Fig. 3 - Idle adjustment is ! to I! turns open. 
For richer mixture, turn the idle screw out. 

orifice tube and plug assembly, air bleed, idle 
port, idle mixture adjusting screw, throttle 
valve, carburetor bore, and economizer. 

HIGH-SPEED CIRCUIT 

The intermediate and high-speed circuit 
consists of the step-up jet, step-up piston and 
rod assembly, main metering jet, main vent 
tube, diffuser holes, and air passage. 

PUMP CIRCUIT 
The acceleration circuit consists of the 
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accelerating pump spring, pump plunger and 
rod assembly, pump leather, inlet valve, outlet 
valve, pump jet air bleed. and pump jet. 

The accelerating pump is provided with an 
adjustable stroke setting. Set the accelerator 
link in the inne r hole in the throttle shaft leve r 

For r setting. use 

CHOKE CIRCUIT 

This circuit is used only in starting and 
warming a motor, its purpose being to supply 
a rich mixture temporarily. It consists of a 
choke shaft and lever assembly, a choke valve, 
choke breather valve and spring, and a means 
of controlling the position of the valve. It incor­
porates a fast idle cam connected to the choke 
shaft by a rod. When the choke is closed the 
throttle valve is forc ed open slightly by the cam 
to make starting easier and prevent stalling. 

The choke breather valve allows sufficient 
air to enter so that the motor will start and not 
flood even though the choke valve is fullyc1osed. 

Carburetor Overhaul 

(See Shop TalkNo. 35 for complete instruc­
tions and details ). 

When disassembling the carburetor keep 
the various groups of circuit parts together so 
that each group can be inspected and replaced 
completely before proceeding to the next group. 
Use a sectionalized pan or muffin tin to sepa­
rate each group of parts. 

Reassembly of the carburetor is practi­
cally the reverse of disassembly. A complete 
set of servicing tools is provided to facilitate 
overhauling of the Carter carburetors. These 
tools are available under SE-1639, and are 
shown in Fig. 4. 

Proper selection of carburetor flange gas­
ket is necessary when installing the carburetor 
on the manifold, see Fig. 5. U the carburetor 
is used in conjunction with a sandwich governor 
(governor mounted between carburetor 
and manifold), the gasket having four 
holes is used. Where no governor is used the 
slotted gasket is used. The slots in the gasket 
provide leads to the vacuum passage leading to 
the step-up piston cylinder. Either gasket can 
be used between the governor and manifold. 

11 

12 

5 4 3 z 1 
Fig. 4 - Service Tools (See list belOW) 

Service Tools 

A special set of tools is provided to facil­
itate overhauling of the Carter carburetors, 
(see Fig. 4). These tools are as follows: 

SE-1639 Carter Carburetor Service Tools. 
Set consists of SE-1639-1 to 1639-13 
inclusive:­

SE-1639-1 Grip handle for sockets (No. T 
109-51) 

SE-1639-2 Handle bar for grip handle (No. 
T 109-53) 

SE-1639-3 Screw driver bit 5/16" (No. T 
109-57) 

SE-1639-4 Screwdriver bit 11411 (No. T109­
58) 

SE-1639-5 Screw driver bit 3116" (No. T 
109-59) 

SE-1639-6 Socket, double hex, 9116" (No. 
T109-69) 

SE-1639-7 Socket, double hex, 5116" (No. 
T 109-64) 

SE-1639-8 Ball retaining ring inserter 
tool (No. T 109-75) 

SE-1639-9 Rivet extractor tool (No. TI09­
43) 

SE-16 39-1 0 Floatlevel gauge (No. T 109-50) 
SE-1639-ll Main vent tube tool (No. T 1 09­

195) 
SE-1639-12 Ball retaining ring removing 

tool (No. TI09-56) 
SE-1639-13 Metal box for SE- 1639 tools. 

Carburetor flange gaskets 

Used without governor Used with governor 
"'-23443 

Fig. 5 
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HOllY MODEL 852-FFG CARBURETOR 


Idle adjusting Throttle stop 
screws screw 

A-22549 

Fig. I 

Description 

The Holley Model 852-FFG carburetor is a dual 
downdraft carburetor of the plain tube type, 
designed for use on engines of approximately' 
260 to 390 cubic inch displacement. All of the 
metering jets and passages are located in the 
center of the main body, which provides for 
correct metering of fuel and air at all practical 
operating angles. The carburetor fuel system 
is fully balanced and sealed, the air for all 
vents and bleeds being taken from the main air 
entrance of the carburetor, thus, only air which 
has passed through the air cleaner is admitted 
to the carburetor. 

The governor actuated throttle mechanism is 
an integral part of the carburetor. designed to 
provide the needed power required for moving 
the throttle to governing speeds and is con­
trolled by a separately driven governor rotor. 
The combination of these two units has been 
engineered to give instant response and accurate 
governing. 

A power valve provides addition3-l fuel for high 
power operation, and a throttle actuated ac­
celerating pump provides the necessary fuel for 
fast engine pick-up. 
A throttle lever which is self-locking and self­
positioning is incorporated in this carburetor. 

This dual carburetor can be considered as two 
carburetors built into one unit. There are 
separate venturi tubes, idle tubes and throttle 

Fi g. 2 

plates and a separate main metering system and 
idle system, one for each side. 

NOTE: In the following explanations, one side 
is generally referred to, unless mentioned 
otherwise. 

Idle Fuel System 

The fuel from the carburetor bowl (12) passes 
through the main metering jet (13) into the idle 
tube (10) as shown in Fig. 2. Air is introduced 
into the fuel stream by idle air bleed (8). This 
fuel and air mixture then travels through the 
idle passage (1) through the chamber' around the 
bleeder plug (16) and to the continuation of 
passage (1) then discharges at idle transfer hole 
(2) and idle discharge hole (3). 

When the engine is set to idle at a speed of 
approximately 350 r.p.m. the mixture is dis­
charged out of the lower hole (3) only. As the 
throttle plate (5) is opened and the engine speed 
and air flow increases, the upper idle trans­
fer hole (2) starts discharging in addition to the 
lower hole at about 450 r.p.m. The action and 
timing are such that the discharge from the 
upper hole reaches a maximum at approximately 
750 r.p.m. and then gradually becomes less 
effective as the main nozzle (15) begins to flow. 

The lower discharge hole (3) is provided with an 
idle adjusting needle (4). Turning this needle 
out (to the left) gives a richer mixture and turn­
ing in (to the right) a leaner mixture. The idle 
adjustment should be set with a vacuum gauge 
for the highest and steadiest vacuum reading or 
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Fig. 3 

the srrlOothest running and rnaxirrlUrn idle r.p.rn. 
When seating the idle adjustrnent needle (4), 
excessive force should never be used as this rnay 
cause a groove to forrn on the needle point. If 
this occurs, the adjusting needle will have to be 
replaced in order to obtain a satisfactory idle 
adjustrnent. 

Main Fuel System 

As the throttle is opened and the idle systern 
becornes less effective, the rnain discharge 
nozzle (15) in Fig. Z starts to deliver fueL 

This occurs at approxirnately 900 r.p.rn. road 
load. Between 900 and 1ZOO r .p.rn., there is a 
definite blending of the idle and rnain fuel systern. 
In the above range all the fuel passes through the 
rnain jet (13) up through the rnain well (6) to 
angle channel (9). Here the fuel is atornized by 
the high speed bleed (7). and an additional sup­
ply of air is introduced to this rnixture by the 
bleeder plug (16) before being discharged through 
the vertical passage (14) into the venturi. 

The float bowl (lZ), Fig. Z, is vented to the 
atrnosphere through a balance tube (34). This 
systern, besides correcting float charnber air 
pressure for atrnospheric changes, keeps dirt out 
of the fuel systern and reduces air cleaner 
cIo g g ing e He c ts to a rn inirnurn. 

POWER MIXTURE SUPP L Y 
The power valve vacuurn piston (18) and the spring 
(19) shown in Fig. Z are actuated by the vacuUITl 
below the throttle plate (5) which cOITlITlunicates 
with the top of the piston (18) through pas sage 

. (20). 

At idle the vacuurn is the highest, and it de­
creases as the load of the increases. 
The piston (18) (actuated by vacuurn) and the 
spring (19) are held in the "up" position which 
allows the valve (17) to rernain closed until the 
vacuurn drops to approxitnately 7.5 to 6.5 inches 
of rnercury. Below this vacuurn the piston force 
is not great enough to resist the compressed 
load of the spring (19) and thus opens the power 
valve (17). 

Under load, as in clirnbing hills, etc., the vacuurn 
drops because it becomes necessary to open the 
throttle wider in order to rnaintain speed. When 
the vacuurn drops below 7.5 inches of rnercury. 
the power valve is opened by the piston stern. 
The fuel then flows into the power valve chamber 
and through the restriction (Zl) into the rnain 
well (6), and is discharged together with fuel 
frorn the rnain rnetering systern. This gives the 
additional fuel required for high speeds for 
heavy loads and low speeds at full throttle. 

Accelerating Pump 

The accelerating purnp shown in Fig. 3 is con­
nected to the throttle shaft by rneans of link 
(33) and operating lever (3Z). The function of 
the accelerating assernbly is to ternporarily en­
rich the rnixture for rapid acceleration. The 
fuel is drawn into the pump charnber (Z9) through 
pump inlet check valve (Z5) on the upward stroke 
of pump piston (30) when closing the throttle. 
When the throttle is opened, the pump piston 
(30) moves downward. closing the pump check 
valve (25) and forcing the displaced fuel through 
passage (Z4) to raise the purnp discharge valve 
(Z8). The accelerating fuel charge then goes 
around the valve and out the purnp discharge 
nozzle (Z6). 

A slot in the pump piston stern allows the purnp 
operating rod (31) to overrun the purnp piston 
(30) when the throttle is opened suddenly. This 
overrun causes the purnp piston to be subjected 
to the pressure of the spring (Z7), thereby giving 
a prolonged discharge of the accelerating fuel. 

The accelerating purnp is provided with an ad­
justrnent for varying the quantity of the accel­
erating charge. This adjustrnent is rnade by 
changing the position of the purnp link (30) in 
the holes of the operating lever (3Z). The 
position farthest away frorn the pivot point is 
the cold weather setting since it gives the 
greatest discharge. The rniddle position is the 
average setting, and the position nearest the 
pivot is used under conditions of very hot weather. 

ADJUSTMENTS AND SERVICE HINTS 

TOOLS REQUIRED - This carburetor can be 
cleaned or repaired without the use of special 
tools. 
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Before making any adjustments to the carburetor, 
it is important that the breaker points and spark 
plugs be properly spaced, the ignition timing cor­
rect and valve tappets set to proper clearance. 
Check all carburetor asse:mbly screws and mani­
fold flange bolts, see that they are thoroughly 
tightened and that there are no leaks at gaskets. 

FLOAT LEVEL - Proper carburetor perfor­
:mance is dependent on :maintaining the correct 
fuel level in the bowl. The float level can be 
set accurately, when the air horn is off, by 
gauging the distance between the botto:m of the 
float and the flange surface of the air horn. 
Holding the air horn upside down, less gasket, 
and with the float in the closed position, :measure 
the distance fro:m the flange surface of the 
air horn to what would nor:mally be the botto:m 
side of the float, not the soldered sea:m (Fig. 4). 
The correct distance that it should :measure is 
1-11/32". To correct the float setting, the float 
lever ar:m (11), Fig. 2, should be bent up or down 
to bring the float within the established limits 
and thus correct the fuel level for best opera­
tion. Pushing the float toward the float cha:mber 

I 
'"..,y 

I 
I 

"nl 
"~'I i 

Throttle lever ',,­
screws stop screw A-22241 
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cover raises the level; pushing it away from 
the cover lowers the level, 

NOTE: The fuel inlet valve, valve seat, and 
gasket are serviced as an assembly and should 
be used as supplied in factory :matched sets. 
When replacing the valve seat, be sure to use 
a screwdriver with a blade wide and heavy 
enough to fill the slots in the valve seat. 

IDLING SPEED ADJUSTMENT - First set the 
idling speed by adjusting the throttle stop screw, 
(Fig. 5). 

The idle :mixture is controlled by the idle ad­
justing screws (Fig. 5), 

NOTE: These screws regulate fuel flow and are 
not air bleed needles. Tur these screws 
in (or to the right) :makes the :mixture lEraner, 
and turning the:m out (or to the left) :makes the 
:mixture richer. Screws should be turned in until 
they just touch the seat, then backed off one full 
turn. Care should be taken not to ja:m the screws 
agains t the s eat tight enough to groove the 
points. If this occurs, the needles will have to be 
replaced before a satisfactory adjust:ment can 
be :made. The screws should be adjusted with 
the fingers to avoid da:mage. 

When the engine has war:med up, turn both idle 
screws in until the engine starts to slow down, 
then turn both idle screws out until the engine 
starts to slow down. A point half way between 
these two will be very close to the correct idle 
:mixture. 

After arriving at the correct :mixture, it :may 
be necessary to reset the throttle stop screw 
to obtain the correct idle speed. Changing the 
speed :may :make a slight change in the idling 
:mixture. In the event this occurs, re-adjust 
the s crews as outlined above. 

NOTE: When adjusting the idle :mixture it is 
i:mportant that both idle screws be set at ap­
proxi:mately the sa:me nu:mber of turns open, 
otherwise, the off idle perfor:mance :may be 
erratic. 

FAILURE TO IDLE PROPERLY AFTER AD­
JUSTING - Be sure :motor is tuned to speci­
fications. Check for air leaks in intake :mani­
fold gaskets, carburetor body, bowl and flange 
gaskets. 

If the idle is erratic and not sensitive to ad­
just:ment, check the float level in the float bowl. 
Check the idle tubes (10). They :must be tight 
on seat in nozzle bar casting (15), Fig. 2. 

ACCELERATING PUMP ADJUSTMENT - When 
the engine does not accelerate properly, check 
the accelerating pu:mp syste:m for dirt. If the 
pu:mp inlet check valve (25), Fig. 3, does not 
seat, fuel will return to the float bowl instead 
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of dis cha r ging through the pump dischar ge 
passages (26). This can be checked by re­
moving the main body cover and operating the 
pump with a small amount of fuel in the bowl. 
If the check ball is leaking, air or fuel will 
bubble back into the float bowl through the inlet 
hole. After cleaning this seat, extreme care 
should be taken when reinstalling the pump 
piston to be sure the piston leather is not damaged 
and that it contacts the cylinder wall. If the 
leather is not a snug fit against the cylinder wall, 
fuel will leak by the piston on acceleration, 
causing a weak discharge. 

To clean the accelerating pump system, remove 
piston assembly and check ball retainer and check 
ball from bottom of cylinder. Remove pump 
discharge nozzle, and valve (28) Fig. 3. Re­
move pump discharge needle valve. All chan­
nels can then be cleaned of all foreign matter 
by flowing out with compressed air. The small 
holes or restrictionsin the discharge nozzle 
should deliver a fine, solid and round stream. 
When the system is in good condition, a quick 
steady stream will flow from the discharge out­
let the instant the throttle is opened. 

MAIN FUEL SYSTEM - To check for trouble at 
intermediate speeds, be sure all gaskets are tight. 
Remove main jets (13) Fig. 2, and check size in 
accordance with specifications. Clean main 
jets, main jet passages and main discharge 
nozzle with compressed air. 

NOTE: Never attempt to clean any of the small 
holes or restrictions by forcing any object 
through them. This is apt to enlarge the hole 
or distort the shape and change the calibration. 

HIGH SPEED COMPLAINTS - For high speed 
complaints, check the power valve (17), Fig. 2, 
as well as the main jets (13) in accordance 
with the above instructions. Clean all passages 
with compressed air. Check the fuel pump 
pressure to be sure it is sufficient to maintain 
fuel level in the bowl. Check float travel to 
insure full opening of the inlet valve. 

ALTITUDE OPERATION - In some cases in 
high altitudes, it may be necessary to use leaner 
metered main jets. Usually a 5% or 10% leaner 
jet will compensate for any variation in altitude. 
The metering jets are .marked in thousandths 
of an inch of hole diameter; thus, the smaller 
the hole, the smaller the number on the Jet. 

The main jets can be removed and installed 
without disas sembling or removing the car­
buretor from the engine in the following manner: 

1. 	 Remove the two main jet passage plugs 
and gaskets from the carbur etor main body. 
Removal of thes e plugs will drain the fuel 
bowl. See Fig. 38. 

2. 	 Remove the main jets using a screw driver 
having a screw starter blade. See Fig. 39. 

NOTE: If the jet fails to stick to the end of 
the removing tool, but falls off into the fuel 
bowl, it may be necessary to remove the air 
horn assembly. 

3. 	 Install the main jets in the reverse of the 
removal operation. No gaskets are used with 
the main jets. 

NOTE: Do not try to change the size of the 
power valve restriction (21) Fig. 2, or the 
pump discharge nozzles (26) Fig. 3, as this 
will cause erratic performance. 

ECONOMY COMPLAINTS - Changing jets rarely 
increases economy more than slightly and often 
ruins performance. Make a thorough check 
on the condition of the motor with a compression 
gauge and make sure valves are in good condition. 
In a vehicle, check for dragging brakes or extra 
friction. Do not merely take a customer's word 
on mileage; run a gas test with a scientific 
mileage tester. Check float level in carburetor 
bowl and make sure the fuel pump pressure is 
not excessive. Then, if there is still cause for 
complaint, the various points as outlined above 
should be carefully checked over. 

Fig. 6 - Showing adjustment provided for accel­
erating pump stroke. Ho. I hole shortens pump 
stroke. No.2 length-increases pump stroke, 
The No.2 hole is the intermediate and recom­
mended position, 

GOVERNOR - MODEL 1174 

This engine speed governor has been designed 
and engineered as an integral part of the Holley 
Carburetor. The governor is a vacuum con­
trolled device featuring all the advantages of a 
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Fig. 7 - Detai Is of governor. Spinner or 

mechanical governor without resorting to 
lengthy and complicated linkage. The governor 
can be cleaned and serviced without the use of 
s})ecial tools, 

The governor is made up of two units (see Fig. 7). 
The control at the engine end of the governor 
consists of a governor valve (47), an adjusting 
screw (48) and a spring (49) assembled i:r: a 
rotor (41) which revolves at one half the eng~ne 
speed, in a housing (52), attached to an engme 
driven shaft (43). The controls at the carburetor 
end of the governor unit consist of a diaphragm 
(35) which is connected to the goverl1or lever 
(45) by a short rod and a tension spring (46) 
which is also attached to the governor lever (45) 
and tends to hold the throttle open. 

54 53 38 A-22240 

Fig, 8 
PRINTED IN UNITED STATES OF AMERICA 

rotor housing is located at distributor, 

The diaphragm chamber (33) in Fig. 9 is con­
'nected to the governor valve air bleed orifice 
(50) in Fig. 7 by means of a c onve ntional pipe 
line (34). The air bleed supply enters the rotor 
housing (52), Fig. 7, from a pipe line (42) at. 
tached to the engine air cleaner or carburetor 
as shown in Fig. 7. 

Vacuum to the diaphragm (33), Fig. 7, is sup­
plied by means of the two channels (37) ,and 
(38) as shown in Fig. 8. Channel (37) opens mto 
the carburetor above the throttle plate and 
channel (38) below the throttle plate. These 
two openings are connected by channel (29), 
Fig. 8, which in turn is directly connected ~o 
channel (36) as shown in Fig. 9. The vacuum 1S 

controlled by the governor by-pass channel 
jets (39) instead of the variable restriction 
formerly used. 

A detailed description and the operation of the 
above mentioned features follows: 

Governor Operation 

When the engine is running at idling speed, the 
throttle is controlled by the external lever (2), 
Fig. 8, and the pin (54) which is held against the 
internal lever (53) on the throttle shaft by the 
accelerator spring, as shown in Fig, 8. At 
idling speed, the governor valve (50) in Fig. 7 
is held away from the air bleed orifice (50) by 
the spring (49) which is fastened to the governor 
adjusting screw (48). As the accelerator is 
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moved to and held in the full open position to 
increase the engine speed, the governor spring 
(46) in Fig. 7, pulls the throttles to the wide 
open position to remain there until the engine 
r.p.m. has reached the predetermined governor 
cut-off speed. At this point, the governor 
mechanism which has kept pace with the engine 
speed is ready to go into action and take over 
control of the throttle, causing the accelerator 
system to become ineffective for further engine 
speed increase. The action of the mechanism is, 
that when the engine speed increases, the gover­
nor valve (50) in Fig. 7, stretches the spring 
(49) and moves toward the a,ir bleed orifice (50) 
thus restricting the bleed to the diaphragm (35). 
As the air bleed to the diaphragm is reduced it 
permits the suction supplied by the orifices 
(37) and (38) in Fig. 8, to operate the diaphragm. 
As this suction incr.eases, the diaphragm power 
overcomes the tension of the governor spring 
(46) in 7, and takes over full control of the 
throttles. The engine governed is then held 
constant by the valve (47) being balanced between 
the pull of centrifugal force actuated by the 
rotation of the shaft (43) and the tension of the 
spring (49) in Fig. 7. 

Any slight change in speed or load will 
cause the governor valve (47) to act immediately 
either to increase or decrease the amount of air 
bleed through orifice (50), which in turn causes 
an instant response from the diaphragm to 
increase or decrease the throttle opening. 

When the accelerator is released the control 
is taken away from the governor by the external 
throttle lever, and the governor connecting 

(40) then closes the throttle to bring the 
engine to any desired lower speed. 

NOTE: The governor adjustments have been 
set at the factory to operate the engine at the 
proper recommended speed. It is not likely 
that the adjustments will change once they are 
set. 

Governor Adjustments and Service Hints 

To adjust the governor cut-off speed, proceed as 
follows: 

1. 	 Remove the seal from the screw (51) that 
will be found on the side of the governor 
housing (52) in Fig. 7. 

2. 	 Remove the screw from the housing. 

3. 	 Rotatethe engine until the end of the governor 
rotor (41) in Fig. 7, which carries the ad­
justing screw (48) is in line with the hole 
from which the screw (51) was removed. 

4. 	 With a suitable screw driver turn the ad­
justing screw to the RIGHT to INCREASE 
the engine governed speed or to the LEFT 
to DECREASE the speed. 

NOTE: Where the governor has been dis­
assembled andserviced, after reassembling 
turn the adjusting screw (48) to the right 
until it stops then turn the screw to the left 
three full turns. Final adjustment is then 
made after the governor has been as sembled 
to the engine as outlined above in operation 4. 

HOLLEY CARBURETOR AND GOVERNOR 
OVERHAUL 

The carburetor and governor can be overhavled 
with ordinary tools. 

Clean all loose dirt from carburetor assembly 
before proceeding with the foHowing instructions: 

CAUTION: Do not immerse the carburetor as­
sembly in cleaning solvent as the solution may 
cause damage to leather seals and governor 
diaphragm. Do not direct compressed air stream 
into air vent tubes in air horn as air pressure 
will damage float. 
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Air horn 

and float 


bowl cover 

assembly 


Main body 
assembly ---~ 

Throttle body ____• 

assembly 


Governor body assembly 

Fig. 12 
Fig. 10 

Fig. 10 - The carburetor is in reality an as­
sembly of four major subtrassemblies. 
These assemblies are identified above 
and should be disassembled and kept 
together in their respective groups. 

Disassembly 

Disassembly of the carburetor is as follows: 

Fig. 13 

. 11 - Loosen screw in choke lever clamp 
and remove lever. 

12 - Remove two choke wire bracket re­

taining screws and lockwashers and 

remove the choke wire bracket• 


. 13 - Remove six air horn assembly screws 
and lockwashers. Fig. I~ 
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Fig. 14 - Separate air horn from main body 
as s ern bly and remove gasket. Be 
careful not to damage float. 

Fig. 15 - Remove float shaft and float. 

Fig. 16 - Remove fuel valve needle. Note: The 
fuel inlet valve, seat and are 
serviced as an assembly and should 
be used in matched sets as supplied. 

Fig. 17 - Remove fuel valve needle seat and 
gasket using a large screw driver that 
fits the slot properly or SE-1190-14 
wrench. 

Fig. 18 - Remove ec onomizer piston and stem 
assembly. Use special wrench to fit 

Fig. 17piston retainer. 

Fig. 19 - In removing the choke plate note that 
the two choke plate screws are up­
set and must be filed flat before re­
moving to prevent breakage or strip­
ping of threads in shaft. 

A-22155Float shaft Fig. 18 
Fig. 15 

4..~~ 
/ A-22484 

Fig. 16 Fj g. 19 
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Fig. 20 - Relnove the two choke plate screws. 

Fig. 21 - Relnove choke plate, shaft and felt 

packing. Do not attempt to relnove vent 

tubes. Do not relnove plug froln end 

of choke shaft bars. All relnovable 

parts have been stripped frOln air 

horn and float bowl cover asselnbly 

and should be kept together as a group 

ready for cleaning and inspection 

preparatory to reasselnbling. 


Fig. 22 - Relnove cotter pin holding acceler­

ating pUlnp link in place. 


Fig. 23 - Remove the two throttle operator 

shaft housing asselnbly retainer 

screws and relnove housing asselnbly. 


Fig. 24 - Relnove accelerating pUlnp link. 
Note; It is not necessary to relnove 
the throttle operator shaft housing. 
asselnbly when changing pUlnp link to 
secure better engine perforlnance or Fig. 21 
to adjust carburetor for clilnatic 
changes. It was relnoved here to show 
the pUlnp link lever lnore clearly. 

Fig. 25 - Relnove the throttle operator shaft 
asselnbly. 

Fig. 26 - Relnove the pUlnp operating rod stud. 

Fig. 27 - Relnove the accelerating pUlnp opera­
tor rod and piston asselnbly. 

Fig. 28 - Disasselnble the pUlnp rod and piston 
by cOlnpressing the sP:"'ing and relnOV­
ing the pUlnp rod froln the piston slot. 

Fig. 29 - Relnove accelerating pUlnp operator 
rod seal. Use narrow blade screw 
driver and pry out felt retainer and 
relnove felt. 

F;g. 22 

Fi g. 20 Fig, 23 
PRINTEO IN UNI'I"(O STATES OF AMf.:RtCA 
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1Less fuel 2 Average 3 More fuel A-22529 

Fig. 2~ 

Fig. 27 

A-22212 

Fig. 25 

Fig. 28 

Rod--­

Stud 

Fig. 26 Fig. 29 
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Fig. 30 - Remove the two brass air bleed plugs 

and gaskets located at the top of the 

main discharge nozzle bars. 


Fig. 31 - Remove the two nozzle bar clamp 
screws and lockwashers located 
nearest the fuel reservoir and re­
move clamp. 

Fig. 32 - Remove the accelerating pump dis­
charge nozzle and gasket. 

Fig. 33 - Turn the casting upside-down and 
catch the coiled spring and ball check 
resting in the pump discharge nozzle 
well. 

Fig. 34 - Remove the two idle tubes from the 
Fig, 32main discharge nozzle bars, using a 


screw driver. 


Fig. 33Fig. 30 

Fig. 31 Fig, 3~ 
PRINTED IN UNITEO STATES OF AMERICA 
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Fig. 35 - Remove the remaining two nozzle bar 
clamp screws and remove clamp. 

Fig. 36 - Remove the two nozzle bars and 
gaskets. 

Fig. 37 - Use a wire having a short hook bent at 
900 and remove the accelerating pump 
inlet ball check retainer spring from 
the bottom of the pump chamber. Turn 
the casting upside down and catch the 
inlet ball check. 

Fig. 38 - Remove the two main jet passage 
plugs and gaskets. 

Fig. 39 - Remove the two main jets using a 
screw driver or SE-1l90-2 jet wrench. 

Fig. 37Fig. 40 - Remove economizer valve and gasket 
in bottom of fuel bowl using a screw 
driver with a wide blade. 

Fig. 41 - Lay casting on its side and remove 
two throttle body to main body as­
sembly screws. Pass screw driver 
through the carburetor mounting stud 
holes in base. 

Plugs and gaskets 

A-221?O 

Fig, 38 

Fig, 35 

Main jets 

A-22IS? 

Fig, 36 Fi g. 39 
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Fig. 42 - Turn casting over and remove the 

third throttle body to main body as­

sembly screw. Access to this screw 

is by means of a hole in carburetor 

mounting flange face. 


Fig. 43 - Separate the main body from the 
throttle body assembly and remove 
gasket. Retain all parts removed from 
main body assembly as a group for 
cleaning and inspection. 

Fig. 44 - Remove seal and wire from governor 
body cover plate screws. 

Fig. 45 - Remove cover plate screws and lock­
washers. Note: Plug screw located 
in c over plate. This s crew serves 
to plug blind hole in governor housing Throttle body
and has no effect on carburetor opera­
tion. Fig. 112 

Fig. 46 - Remove governor body cover plate 
and gasket. 

Fig. '0 F ; g. ij3 

Throttle body to 
main body assembly screws 

A-221S7 

Fig. 'I Fig. 'II 
P"RINTEO IN UNITED STATES 0' A~EFUCA 
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Fig. 47 - Remove the governor spring with the 
fingers. Be sure to hold throttle open 
while removing spring. 

Fig. 48 - Remove cotter pin holding diaphragm 
rod to governor lever. 

Fig. 49 - Remove governor lever retainer nut 
and lockwasher. SE-1l90-9 wrench 
fits this nut. 

Fig. 50 - Remove governor lever from throttle 
shaft. 

Fig. 51 - Remove the three screws and lock­
washers that hold governor housing 
to throttle body. 

Fig. 52 - Remove the governor housing from 
the throttle body and remove gasket. 

Fig. 1J7Note: The throttle shaft leather seal 

and washer will usually adhere to 

governor body, but were placed on 

shaft to show correct assembly. 


Fig. 1J8 

Fig. 1J5 

Fig. 1J6 Fig. 1J9 
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-
 Fig. 53 - Remove coiled seal retainer spring 
from throttle body. 

Fig. 54 Remove two idle adjusting screws 
and springs. 

Fig. 55 - Mark the throttle plates "I" and "2" 
and also mark the same number 
on the casting flange as shown. 
Scribe lines across the full width of 
the plates against the shaft. This will 
assure installation in their proper 
barrels and in correct position when 
reassembling. 

Fig. 50 

Governor to throttle 
body screws 

Fig. 53 

A-22183 

Fig. 51 

Fi g. 51j. 

Fig. 52 Fig, 55 
PRINTED IN UNITED STATES OF ",MERiel. 
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The four throttle plate screws have been upset 
and must be filed flat before removing to avoid 
breakage or stripping of threads in shaft. Re­
move four throttle plate screws. 

Fig. 56 - Remove the throttle plates. 

Fig. 57 - Remove the throttle stop screw and 
spring. 

Fig. 58 - Remove the retainer spring holding 
the throttle shaft and bearing as­
sembly in place. 

Fig. 59 - Remove the throttle shaft and bear­
ing assembly by tapping threaded end 
of sha£~ lightly with a soft hammer. 
Note: Do not attempt to remove the 
bearing on end of shaft as this bear­
ing is pressed and staked in place. 

Fig. 60 - Insert a 9/32" brass rod through 
shaft hole, at throttle lever end, 
and remove throttle shaft bearing by 
tapping lightly on the brass rod. 

The foregoing completes removal of all parts 
from the throttle body; parts should be kept to­
gether in a oup ready for cleaning and in­
spection b veassembly. 

Fig. 56 

Fig. 58 

Clutch Throttle shaft A-22196 

Fig, 59 

Bearing A-22185 

Fig. 57 Fig. 60 
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Fig. 61 - ReITlove the washer and leather seal 
froITl governor body. 

Fig. 62 - ReITlove the governor housing by-pass 
jets. The asseITlbly of governor by­
pass passage jets is shown above. 
The outside diaITleters of the "Aft 
jet and "B" jet are not identical, 
hence it is iITlpossible to asseITlble 
theITl incorrectly. 

Fig. 63 - ReITlove the seal and wire froITl the 
three governor diaphragITl cover 
retaining ITlounting screws. 

Fig. 64 _ 	 ReITlove the eight governor diaphragITl 
cover retaining screws. 

Fig. 65 - ReITlove diaphragITl cover. Use a soft 
haITlITler and tap lightly around the 
edge of the cover until cover breaks 
loose. DO NOT PRY COVER OFF. 

ReITlove the diaphragITl and rod as­
seITlbly. If diaphragITl sticks to the 
body flange, carefully work it loose 
with the finge r s. 

Fig. 61 

Fig. 62 
PRINTED IN UNITED STATES 0'" AMERICA 

Fig. 63 

Diaphragm 

Fig. 65 

NOTE: The foregoing instructions COITl­
pletely strip the governor; keep all the COITlpO­
nent parts togethe r for cleaning and inspection, 
in preparation for reasseITlbly. 
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Cleaning 

1. 	 The disasseInbled carburetor should be 
segregated into the four or groups. 
Clean the castings and in each in­
dividual group. Wash thoroughly 
in cleaning solvent and blow all passages 
with cOInpressed air. CAUTION: Do not 
wash LEATHER parts or governor DIA­
PHRAGM in cleaning solvent. If these parts 
are dirty wipe theIn with a soft cloth. 

2. 	 Wash Inetal parts in a cleaning solution and 
rinse theIn in a solvent solution. Dry all 
parts thoroughly. 

3. 	 ReInove all carbon deposits frOIn throttle 
body bores and throttle • CAUTION: 
A wire or drill used to clean Inetered jets 
or dis char ge holes will ~::'::~L...!~~-=-=~~::' 

ation and 

Inspection and Assembly 

Inspect and asseInble c and parts by 
groups. NOTE: Inspect all parts thoroughly, 
check closely for any possible defect. Replace 
any doubtful parts. Never use old gaskets when 
reas seInbling the carburetor. 

Air 	Horn and Float Bowl Cover 

Replace al1 defective parts and asseInble as 
follows: 

1. 	 CASTING. ExaInine for cracks or breaks. 
Be sure sealing surfaces of casting are 
SInooth and clean. Float lever bracket Inust 
not be twisted or bent. 

2. 	 Install new choke shaft felt in choke shaft 
hole c ounte r bor e. 

3. 	 AsseInble choke wire claInp bracket to 
casting with the two Inounting screws. 
Mount bracket with the claInp end to the 
left when holding casting with air filter 
side fac up. 

4. 	CHOKE SHAFT. If shaft is bent or indi­
cates excessive wear, use a new shaft. In­
stall choke shaft. 

5. 	CHOKE PLATE. the plate if poppet 
valve asseInbly is To facilitate 
instal1ation of the choke plate, rotate the 
choke shaft until the countersunk holes 
face the vent tubes. Hold the shaft in this 
position and insert the choke plate froIn the 
float side of casting and with the poppet valve 
steIn pointing away froIn vent tubes. Center 
the plate in the bore and asseInble to shaft 
using new screws. The screws Inust be up­
set to lock theIn firInly in place. Use a 

blunt center punch for this operation, also 
support opposite side of shaft to prevent 
bending the shaft. 

6. 	 CHOKE LEVER. Install on shalt with choke 
wire lock screw in swivel nut facing away 
£rOIn air horn casting and with outer edge 
of lever flush with end of shaft. Hold choke 
plate in open l?osition and tighten lever claxnp 
screw. 

7. 	 FUEL INLET VALVE SEAT ASSEMBLY 
AND GASKET. Whenever a carburetor 
has been in continual service for 10,000 
Iniles or Inore, and when carburetor is 
being overhauled for any reason whatso­
ever, always replace original fuel inlet 
valve asseInbly with a cOInplete new unit. 
Install a new fuel inlet needle, seat and 
gasket. Wipe taper of needle valve with a 
soft clean cloth before inserting in valve 
seat. 

8, 	FLOAT. Replace float if it is corroded 
or daInaged in any way. If the lip on the 
float lever is rough, polish with a sInall 
piece of No. 320 wet or dry abrasive paper. 
Place float in position in hinge bracket. 
Be sure float balancer spring is inposition. 

9. 	 FLOAT LEVER SHAFT. Replace shaft if 
bent or shows excessive wear at bearing 
ends. AsseInble shaft and float to bracket. 
There should be at least .005" clearance 
on each side of float lever and asseInbly 
bracket. If end play is insufficient, reInove 
the float and spread the bracket. 

10. 	FLOAT LEVEL SETTING. Hold air horn 
asseInbly at eye level (float side up) and 
gauge float. Gauge Inust just slide over 
top of float when float is in closed position. 
If float is too high, press it down gently with 
the fingers and regauge. If float is too low, 
reInove it and insert a narrow screw driver 
between the float bracket and lip. Twist the 
screw driver enough to raise the lip. In­
stall float and regauge. (See Float Level 
Adjus tInent.) 

11. 	ECONOMIZER PISTON AND STEM AS­
SEMBL Y. ExaInine asseInbly closely. 
Replace if piston is worn, steIn is bent 0 r 
spring is"daInaged. Install ecorioInizer 
piston and steIn asseInbly. 

12. 	After cOInpleting installation of econoInizer 
piston and steIn asseInbly place to 
one side until ready to asseInble to Inain 
body. 

Main Body 

1. 	 CASTING. Al1 gasket surface s Inust be 
SInooth and clean. If any sealing surface 
is daInaged to the extent that a ct 
seal is iInpossible, the casting Inust be 
replaced. 
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Fig. 66 

2. 	 Pump the operator rod and seal. Install a 
new felt seal and retainer washer and stake 
as shown in Fig. 66. 

3. 	 JETS. Replace jets if screwdriver slot, 
orifice or threads have been damaged or 
otherwise mutilated. 

4. 	 Install jets in casting. 

5. 	 ACCELERATING PUMP INLET BALL 
CHECK. Replace ball check if it is cor­
roded or nicked. Drop ball into pump cham­
ber and work into seat housing. (Ball seat 
is located in cut-away portion of chamber 
floor, in which the bent end of the retainer 
fits .) 

6. 	 RETAINER SPRING. Replace spring if bent 
or twisted (spring ITIust lay flat). Install 
spring in pUITIP chaITIber keeping bent end 
of spring in line with ball check. Then 
with a 5/8" diaITIeter dowel pin of wood or 
fiber, press the retainer in the groove at 
bottom of chaITIber. Be sure bent end of 
spring is directly over the ball when in 
place 

7. 	 PUMP DISCHARGE BALL CHECK AND 
SPRING. Replace ball check if _corroded 
0'1' nicked. Replace coiled spring if corroded 
or distorted. Install ball check in pUITIP 
dischar ge well. Install coiled spring over 
ball check. 

8. 	PUMP DISCHARGE NOZZLE AND GASKET. 
Rep1;:tce if damaged in any way. Discharge 
holes ITIust be clean (blowout with com­
pressed air). Place a new gasket in position 
on nozzle and hold asseITIbly until ready to 
install bar claITIp after main dis char ge 
nozzle bars have been placed in position. 

PRINTED IN UNI'fED STATES OF AMERICA 
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9. 	DISCHARGE NOZZLE BARS. Replace 
nozzle bars if damaged in any way. All 
drillings and channels must be free from 
dirt (blowout thoroughly with compressed 
air). 

1O. 	 Install four new neoprene nozzle bar gaskets 
in place. Note: In all cases where nozzle 
bars have been reITIoved from casting for 
any reason use new gaskets when reas­
sembling. To install gaskets, place a 
gasket on the blade of a narrow screw 
driver and put blade at edge of gasket seat. 
Then elevate handle of screwdriver until 
gasket slides into place. 

11. 	 Install nozzle bar s in place, being careful 
not to dislodge gaskets. 

Note: Nozzle bars are marked with the letter 
"R" or OIL" meaning right or left on the 
outer wall of the idle tube housing. (See 
Fig. 36). Place nozzle bar marked "R" 
next to accelerating pump chamber. 

12. 	 Place nozzle bar clamp in position on op­
posite side of fuel bowl. Insert short clamp 
screws and star washers through clamp 
and tighten screws just enough to hold 
nozzle bars in place. 

13. 	 IDLE TUBES. Replace idle tubes if bent 
or otherwise damaged blowout idle tubes 
with compressed air and install in place. 
Fig. 34. Idle tubes ITIust be tight on seats. 

14. 	 Install the remaining nozzle bar clamp, first 
being sure to install the fuel pump dis­
charge nozzle and gasket. Also make sure 
fuel pump discharge ball check and spring 
are still in place. Tighten both claITIps. 

15. 	 Install new bleeder plug gaskets in top of 
nozzle bars. Install bleeder plugs in place 
and tighten. 

16. 	 ECONOMIZER VALVE. Replace valve if 
spring is weak or if the valve stem is bent. 
Place a new gasket on valve body and as­
seITIble valve in place. (Fig. 40). 

17. 	 ACCELERATING PUMP. Examine pump 
piston, operator rod, operating spring, 
leather cup and cup expander spring. Re­
place any worn, bent or distorted parts. 

18. 	 Assemble pUITIP rod, spring and retainer to 
piston and install the pUITIP asseITIbly in the 
pUInp chamber of the ITIain body casting. Be 
careful not to damage the leather as it is 
entered into the pump chaITIber. 

19. 	PUMP OPERATING ROD STUD. Replace 
stud if bent or badly worn. Using a small 
accurate fitting open end wrench (1/4"') 
tighten stud to rod. 
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20. 	Assemble main jet plugs and gaskets to 
casting. Blowout casting thoroughly with 
compressed air. 

21. 	Assemble air horn to main body. Recheck 
the float setting using gauge. Holding as­
sembly gasket in place assembly air horn 
to main body and tighten all screws tight. 
Be sure throttle lever spring bracket is in­
stalled in correct position at accelerating 
pump chamber. See Fig. 67. Place as­
sembly to one side being careful not to 
damage accelerating pump operating rod. 

Fig. 67 

Throttle Body 

Inspect and assemble throttle body as follows: 

1. 	 THROTTLE SHAFT BEARING. Replace 
bearing if worn, corroded or damaged in 
any way. Bearing must rotate freely and be 
free of gum and grit. Install the bearing in 
the throttle body bearing boss on the gover­
nor side and with a brass rod lightly tap 
bearing in place. 

Note: Bearing must be installed with letter­
ing on race visible after installation. 

2. 	 THROTTLE SHAFT AND BEARING. Re­
place the assembly if the shaft is bent or 
if threads are stripped. Replace the as­
sembly if the bearing is corroded, damaged 
or worn or if throttle clutch is loose. 
Bearing must be free from gum or grit. 
Install throttle shaft and bearing. Install 
throttle shaft bearing retainer. 

3. 	 THROTTLE PLATES. Replace throttle 
plates if they are nicked or otherwise 
damaged. To install plates, place throttle 
body on bench with the manifold mounting 
flange up and the threaded end of the 
throttle shaft to the left. Rotate the shaft 
until the countersunk holes in shaft are 
facing the idle adjusting screw bosses. 

Note: During the disassembly operation, 
the plates and barrels were marked No. 1 
and No.2. Place No. 1 plate in No. 1 barrel. 
Install the throttle plate with the bevel edge 
down and facing the countersunk side of 
shaft. Close the plate, and using the pre­
viously scribed lines as a guide, center the 
plate in the bore and assemble plate to shaft 
with new screws. Before drawing screws 
tight, be sure the plate is properly centered. 
Repeat same procedure to install the other 
throttle plate. Then check the four as­
sembly screws to be sure they are tight, 

4. 	 Upset the threaded ends of the screws with a 
blunt center punch and a light harruner. Be 
sure to support opposite side of shaft to 
prevent bending. After upsetting screws, 
check the shaft to make sure it oscillates 
freely. If shaft binds or drags, tap screw 
heads lightly with a bras s rod until shaft 
operates freely. 

5. 	 Rest throttle body on bench with threaded end 
of shaft up. 

Governor Body 

1. 	 Check all sealing surfaces for cracks, 
nicks, or imperfections. Replace casting 
if defective. Using compressed air, blow 
out all governor channels. Replace governor 
body, etc. 

2. 	 LEATHER BEARING SEAL AND STEEL 
WASHER. Replace leather seal if worn 
or otherwise damaged. Replace the steel 
washer if it is damaged. 

3. 	 Install leather seal in governor body so 
that the flat side of the seal is up. Install 
steel washer over leather seal. 

4. 	 Install coiled retainer spring against bearing 
in throttle body. 

5. 	 Assemble governor body to throttle body, 
Be sure gasket is correctly lined up before 
inserting the three assembly screws and 
lockwashers. Draw assembly down tight. 

6. 	 GOVERNOR DIAPHRAGM AND ROD AS­
SEMBLY. Replace assembly if diaphragm 
is burned, torn or otherwise damaged. 
Replace the assembly if the rod is bent or 
twisted. 
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Note: Sealing surfaces of diaphragIn housing 
and cover must be clean and free from 
nicks or burrs. 

7. 	 Install diaphragm assembly to housing with 
the bent end of the rod parallel with 
the throttle shaft and pointing away from 
the throttle body. (See Fig. 48). Line up the 
holes and place diaphragm cover in position. 

Note: Be sure that suction connector tube 
(Fig. 65) in cover fits into suction channel in 
the body properly. 

8. 	 Assemble cover to body with eight screws 
and lockwashers. Thread all screws in 
until both flange surfaces nearly corne 
together. Then with the thumb or fingers 
pull the diaphragm rod as far back (toward 
the throttle shaft) as possible, hold it there 
and tighten every other cover assembly 
screw tight. Then release the rod and 
ti g h ten there m a in in g s c r e w s • 

Note: When inserting the cover screws, ob­
serve the three screws that are drilled for 
the seal wire. Space drilled screws as 
shown in Fig. 63. Install the seal wire and 
seal. 

9. 	 GOVERNOR LEVER. Replace the lever 
if the pin is loose or if rod is worn. Start 
lever onto throttle shaft and work end of 
diaphragm rod into hole in lever. Press 
lever into position and assemble to shaft 
with hex, nut and lockwasher. Be sure that 
nut is started correctly. Use a 5/16" socket 
wrench. 

CAUTION: Excessive tension wilt strip 
the thr eads on the shaft. 

DO NOT DRAW THE NUT DOWN TOO TIGHT. 

10. 	 Push end of diaphragm rod through lever by 
placing a thin blade screw driver or similar 
tool under the rod. Lock rod to the lever 
with a cotter pin. Insert the cotter pin 
so that open ends point towards the dia­
phragm. Spread the ends of the cotter 
pins around the rod. 

11. 	 GOVERNOR OPERATING SPRING. Re­
place the spring if corroded or distorted. 
Install operating spring with the fingers 
by hooking the loops over pins. Be sure 
the loops drop into the grooves in the pins. 

12. 	 GOVERNOR BY-PASS PASSAGE JETS. 
Replace jets if worn or damaged. Install 
the by-pass jets in "A" and lOB" channel 
(Figure 62). 

Note: The by-pas s jets have different 
outside diameters to aid in making correct 
installation. 
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13. 	 GOVERNOR COVER AND GASKET. Install 
a new gasket and install cover to governor 
body. Install seal wire in cover screws 
and seal. 

Throttle Body Idle Screws and Shaft Assembly 

1. 	 IDLE ADJUSTING SCREWS AND SPRINGS. 
Replace screws if the tapered points are 
badly scored or bent. Replace the springs 
if they are corroded or distorted. Install 
adjusting screws and springs. 

Note: Turn screws in with the fingers 
until they are seated. (Do not use a screw 
driver.) Then back screws off seats one 
full turn. 

2. 	 THR OT T LE LE VER AND THROTTLE 
OPERATOR SHAFT ASSEMBL Y. Replace 
lever if bent or if ball stud is worn. Re­
place shaft if worn, or accelerating pump 
lever if loose or if clutch assembly is 
100 s e. 

Replace housing if shaft bearing is down or 
if housing is damaged. 

Install throttle operator shaft in housing 
and place throttle lever in position (ball 
stud facing toward carburetor) and tighten 
lever clamp screw. 

3, 	 Install the two throttle operator lever shaft 
housing mounting screws and place gasket 
in position. Hold the assembly with throttle 
lever ball stud up and assemble to throttle 
body as shown in Fig. 23. Tighten housing 
mounting screws. 

Note: Check the assembly; if correct, the 
throttles will close when lever is turned 
counter-clockwise. Releasing lever should 
permit governor operating spring to pull 
throttle into full open position. 

4. 	 THROTTLE LEVER STOP SCREW. Place 
spring over stop screw and install as­
sembly in throttle body. Holding throttle 
plates closed, turn the throttle stop screw 
in until throttles open enough to allow a 
.003" feeler to pass freely between edge 
of plate and wall of bore. 

Main Body and Throttle Body Assembly 

1. 	 Install new main body to throttle body gasket. 

2. 	 Place main body in position on throttle body 
and assemble with the three mounting 
screws. (This operation is accomplished 
by reversing the procedure outlined in Fig. 
41 and Fig. 42.) Tighten the three mounting 
screws. 
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3. 	 Recheck all visible asse:mbly screws; :make 
sure all are tight. DO NOT DISTURB INITIAL 
SETTING OF IDLE ADJUSTING NEEDLES 
AND THROTTLE STOP ADJUSTING SCREW. 

4. 	 PUMP OPERATING LINK. Replace the 
link if bent, twisted or worn. Install link 
over pu:mp operator shaft stud first, then 
start pin end of link into No.2 hole on the 
throttle lever (for nor:mal operation). Push 
link all the way onto stud. 

5. 	 Install cotter key holding pu:mp link to stud, 
bend open ends of cotter key around stud, 

Note: The reco:m:mended position for the 
pu:mp link is in the No.2 hole. Placing the 
link in the No.3 hole increases the pu:mp OIST,RIBUTOR 

BRACEKET 
stroke and hence increases the accelerating , 

fuel charge to :maxi:mu:m. Placing the link in 
No. I hole shortens the pu:mp stroke and de­
creases the accelerating fuel charge to 
:mini:mu:m, Fig. 68 

6. 	 THROTTLE LEVER SPRING. Install spring, 
being sure loops are securely hooked at 
spring bracket and throttle lever. 

CARBURETOR FINAL ADJUSTMENT 

All adjust:ments :made during asse:m.blyprocedures 
were preli:minary. Final and accurate adjust­
:ments can only be :made after carburetor is 
:mounted on engine. 

ADJUSTING GOVERNOR - MODEL 1174 

A·8662Connect tacho:meter and adjust governorto 
cut 	off within the engine no-load cut-off range Fig. 	69 
(see 	Specifications) as follows: 

1. 	 Turn off ignition switch. The engine 
:must be co:mpletely stopped to adjust 
this governor. 

2. 	 Re:move the adjusting hole plug seal 
located at the side of the governor 
housing. (Do not break the pipe con­
nection seal). Re:move the adjusting 
hole plug. (Figs. 68, 69). 

3. 	 Turn engine over with hand crank (ig­
nition switch OFF) until the adjusting 
screw in the end of the enclosed rotor 
appears at the plug hole. 

4. 	 Insert a screwdriver through the open­
ing fro:m which the hole plug was re­ Fig. 	70
:moved and turn the screw clockwise 

to increase speed or counter-clock­ CAUTION: Excessive engine speeds cause 

wise to decrease engine governed undue strains and rapid wear on engine parts, 

spe~d (Fig. 70). One turn of the screw therefore, the governor :must not be adjusted to 

will affect the governed speed approx­ allow the engine to exceed the :maxiInu:m re­

i:mately ISO engine r.p.:m. co:m:mended r.p.:m. 
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AIR CLEANERS 


Cover retainer nut, 

Fig. I - Air Cleaner (Bonnet type mounting). 

Description 

The construction of the oil-type air cleaner 
(Figs. 1 and 2) is such that uncleaned air is 
drawn into the upper portion of the unit and then 
drawn downward at high velocity. Just above 
the oil reservoir the direction of air travel is 
suddenly reversed, and this reversal of air flow 
causes the larger particles of dirt to fall into 
the oil. The partially cleaned air then travels 
upward through an oil moistened filtering ele­
ment where any remaining dirt and dust par­
ticles are removed. The cleaned and purified 
air then leaves the air cleaner and enters the 
carburetor. 

The air cleaner on Super Red Diamond En­
gines is located in the conventional ''under the 
hood" position. However, the air taken into the 
air cleaner is drawn through a special hood 
opening (Fig. 3). 

The purpose of this outside intake is to 
draw in cooler outside air during hot-weather 
operations, when high under-hood temperatures 
would otherwise make available to the engine 
only expanded air with low oxygen content. 

By drawing in cooler air, with greater 
oxygen volume per cubic foot, volumetric effi­
ciency is increased and the engine produces the 
greater horsepower for which it is designed. 

In cold weather, when under-hood air tem­
perature is more desirable for efficient engine 
operation, air intake is easily changed to draw 
air from under the hood. 

Servicing Air Cleaners 

The necessity for cleaning and servicing 
of oil type air cleaners depends entirely upon 
operating conditions as to dust, dirt, etc. 

.....__ Mounting 
bracket 

A·23444 

Fig. 2 - Air Cleaner (Bracket type mounting), 

Fig. 3 

Under normal conditions, oil type air 
cleaners should be removed and serviced every 
5000 miles. The operation should be performed 
at earlier intervals under dusty operation - even 
daily, under severe conditions. 

When servicing the oil type air cleaner, re­
move, the oil cup. or reservoir, and clean free 
of old oil and dirt. Wash the filtering mesh, or 
element, in kerosene then dip in clean oil and 
allow the excess oil to drain from the element. 

Air cleaners should be serviced with same 
grade oil as used in the crankcase, and the oil 
cup filled to the level indicating beads in the cup. 
(See chart below for approximate capacities). 

Air cleaner connections must be maintained 
in a tight and leak-proof condition. Otherwise, 
uncleaned air will be allowed to enter the 

OIL CAPACITY (PINTS) 
-~.~---,--~-------

BD Cont. 
269 R-6602 
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INSTRUMENTS 

COMBINATION STARTING AND IGNITION SWITCH 


R-ll0 to RF-210 (Delo-Remy No. 111650l) 

When the switch key is turned to the left. all accessories and gauges are "ON" except the 
ignition which is "OFF".. When the switch key is turned half way to the right, the accessories 
and ignition are both" ON". Turning the ignition switch key to the extreme right will engage the 
starting switch and complete the electrical circuit between the battery and the starting motor so 
that the pinion engages the flywheel ring gear and cranks the engine. 

ers 12-MARCH 1953 (Supplemental page. for erS-ll). PRfNTED IN UNITED STATES OF AMERICA, 
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INSTRUMENTS 


Tachometer Fuel Speedometer
Ammeter 

Oil Temperature Air 
pressure gauge pressure 

gauge gauge 

A.22497 

Fig. 

General Description 

Fig. 1 illustrates location of instruments 
on dash panel. Fig. 2. illustrates the rear view 
of the same instruments and panel assembly 
as in Fig. 1. 

The fuel gauge, oil pressure gauge, and 
water temperature gauge are electricallyoper­
ated and consist of a sender and receiver (dash) 
unit. 

Diagrams (Figs. 3 to 9 inclusive) illustrate 
the major parts of each unit and the principle 
of operation. An optional source of supply of 
instruments is established at the factory and 
the new truck may be equipped with instruments 
that corne to rest in the upper range when the 
switch is turned to "OFF" position. In these in­
stances. the details of operation of the unit are 
similar. The illustrations will apply in either 
case except for direction of travel after switch 
is turned to "OFF" position. 

Service Instructions. 

The following units require no adjustment 
or maintenance other than keeping the elec­
trical connections tight. Due to the intricate 
construction no attempt should be made to re­
pair or calibrate these units. IF UNIT FAIL­
URE OCCURS, REPLACE WITH A NEW UNIT. 
However. no unit should be removed until a 
thorough check has been made of wiring, sender 
units, condenser, etc. for a short, otherwise, a 
new unit will also burn out. 

Coil 
Ammeter 
Starter switch 
Ignition switch 
Circuit breaker 
Stop light switch 

Air 
Ammeter Tachometer 

Speedometer 

Temperature 

Beam 
gauge Oil 

indicator light pressure 
gauge A.22498 

Fig. 2 

Electrical tachometer 
Magnetic starting switch 
Headlight sealed beam unit 
Headlight dimmer switch 
Fuel gauge and fuel tank sender unit 
Oil pressure gauge and engine sender unit 
Water temperature gauge and engine send­

er unit 

CAUTION: Always have ignition switch in 
"OFF" position when changing or working on 
instruments to avoid the possibility of a short 
circuit, which will damage instruments. Both 
sender and receiver units must be of same 
type. Do not use a sender unit of one manu­
facturer with a receiver unit of another, or 
vice versa. 

Fuel Gauge Operation (King-Seeley) 

When fuel tank is empty (Fig. 3) the two 
contacts infuel tank sender unit are just touch­
ing. With the ignition switch on, current flows 
through the circuit, warming up the heater 
wires which causes the bi-metals to bend, and 

Operation with tank empty 

Tank sender 

A-22943 

Fig. 3 - Gas Gauge - Tank Empty. 
PFUNTEC IN UNITt:O 'TATES 0,.. AMEI'HCA 
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bending of bi-:metal in tank sender unit opens 
the contacts and circuit is broken--the heater 
wire then cools and the bi-:metal returns to its 
for:mer position. Contact is then again :made 
and the procedure is repeated at the rate of 
approxi:mately once per second. 

Since both heater wires are in the sa:me 
circuit, a si:milar slight bending of the bi-:metal 
in the dash receiver unit occurs, which is just 
sufficient to :make the needle register zero. 

When tank is filled with gasoline (Fig. 4) the 
action of the float and Canl pushes the grounded 
contact against the insulated bi-:metal contact, 
bending the bi-:metal in the tank sender unit. 

Operation with tank full 

Cam Float 

Tank sender 

A·22945 

Fig. q - Gas Gauge - Tank Full. 

Now if the ignition switch is on, the action de­
scribed in the preceding paragraphs occurs but 
because the bi-:metal is already under strain a 
:much greater a:mount of current is required to 
bend the bi-:metal sufficiently to break contact 
in this position. A si:milar greater bending of 
the bi-:metal in the dash receiver unit occurs 
and this action pulls the needle over to the full 
point. 

The :move:ment of the needle in any posi­
tion caused by the :make-and-break of the cir ­
cuit is so :minute that it can not be detected. 

Oil Pressure Gauge Operation (King-Seeley) 

The operation of the oil pres sure gauge 
sender unit is si:milar to the fuel gauge sender 
unit except that instead of a ca:m, a diaphrag:m 
is used as a :means of :moving the grounded 
contact. The dash receiver units operate ex­
actly the sa:me. NOTE: Should the oil pressure 
gauge indicate pressul"e lower than nor:mal, the 
engine sender unit and dash unit should be 
checked prior to looking further for the trouble 
(Fig. 5). 

In 	so:me instance low oil pressure reading 

Operation with low oil pressure 

Bimetal 

Insulated contad 
I~~~~~~" U 


~ Grounded contid
It Flexible diaphragm 0 


t '------'Oil pressure S Dash receiver 

Pressure plug Ignition switch I III ~ 
A-23ITS 

Fig. 5 - Oi I Pressure Gauge - No Pressure. 

Operation with high oil pressure 

II:~~~~~~	Insulated contact 

Grounded contact 


Flexible diaphragm 

Oil 	pressure 
plug 

IIII~ 
A-2294T 

Fig. 6 - Oi I Pressure Gauge - With Pressure. 
Note in Fig. 6 that the deflection of the 

diaphrag:m pushed the grounded contact agains t 
the insulated bi-:metal contact, bending the bi­

:metal in the sender unit. 

Water Temperature Gauge Operation 


(King-Seeley) 

The engine sender unit consists of a fixed 
grounded contact, so positioned that the bi­
:metal against which it presses is bent :mechan­
ically. At low te:mperatures (Fig. 7) consider­
able heat is required to :make this bi-:metal 
bend away fro:m the grounded contact. With 
the te:mperature of the engine-cooling water 

• Operation with low temperature 

Insulated contact Bimetal 

Bimetal-temperature operated . ~ 


Heater wire Heater wire 


~~ 

~';;:G=ro~u=nd=e=d"\:t:=on~~a~c;;-t-7\. 


on 	the gauge can be corrected by changing the 
Water temperature-heat plugposition of the engine unit. This unit is 

nor:mally asse:mbled with the small depression 
in the cover at the 	 Fig. 7 - Water Temperature Gauge - Cold. 

A.22944 

Donated by John & Susan Hansen - For Personal Use Only



INSTRUMENTS 
Section AL-UNE MOTOR TRUCK SERVICE MANUAL 

Page 3 

Operation with high temperature 

1/11f-:l..
Ignition switch V 

A-22946 

Fig. 8 - Water Temperagure Gauge - Hot. 

low, all this heat must be generated electri ­
cally, and this same current flowing through 
the heater wire of the dash r~ceiver creates 
an equal amount of heat there and a resultant 
bending of the dash receiver bi-metal, causing 
the pointer to show a low temperature reading. 

As the water temperature rises, its heat 
aids in bending the sender bi-metal--less heat 
is generated electrically, the resultant bending 
of the bi-metal in the receiver is less, result ­
ing in higher temperature readings (Fig. 8). 

The following service instructions apply 
to fuel level, oil pressure or water tempera­
ture gauges. 

IMPORTANT: Do not disconnect instru­
ments with ignition switch" ON" as there is dan­
ger of causing a short circuit which will dam­
age instruments. Always turn ignition switch 
"OFF" before changing or working on instru­
ments. 

NOTE: If it is necessary to replace the 
receiver unit, because it has been burned out, 
then check wiring, sender unit, and condenser, 
if any, for a short, and correct this condition, 
otherwise, newreceiver unit will also burn 
out. A short in the gauge circuit is easily rec­
ognizable because it will cause receiver unit to 
over-read and in most cases beyond full scale. 

Equipment Necessary for Checking Gauges 

1. 	 One new fuel tank unit. If there is any ques­
tion about the new tank unit being correct, 
then hook it up in s'eries with a receiver 
unit known to be satisfactory, and apply 6 
volts of current. Operate tank unit by hand 
and see if receiver unit reads zero with 
tank unit float in bottom position and full 
with tank unit float in top position. 

2. 	 Two ten-foot lengths of insulated wire 
equipped with clip terminals at each end. 

Instrument being 
tested. 

A·22931 

Fig. 9 - Method of checking gauges. 

These long lengths will in practically all 
instances permit individual making check 
to sit in seat of truck and observe gauge 
being checked. 

Method of CheCking Gauges 

(IMPORTANT: No units should be re­
moved from truck until check has been com­
pleted which shows such units to be damaged 
or defective.) 

1. 	 Disconnect sender unit being checked and 
hook in tank unit as shown in Fig. 9. Turn 
on ignition switch and operate float rod of 
tank unit by hand. With float of tank unit 
at bottom position, receiver unit being 
checked should register at bottom mark on 
dial. Next, move float rod up to top po.si ­
tion, then receiver unit being checked 
should move to top mark on dial (allow one 
minute for receiver to corne to rest). 

NOTE: Exceptions to this are the oil pres­
sure and water temperature gauges. The 
oil pressure gauge should register at the 
RUN mark with the float rod at top posi­
tion. This is the mark just below the top 
mark on this gauge. The water tempera­
ture gauge should register at the HOT 
mark. 

2. 	 If receiver unit operates correctly, then 
check sender unit on truck to see if it is 
properly grounded. Also (a) if truck is 
radio-equipped check condenser on sender 
unit. If condenser is shorted, it will cause 
receiver unit to overread. When replacing 
condenser, it is preferable to use .one of 
.10 or .20 micro-farad capacity, but up to 
.50 can be used if necessary to cut out 
radio interference. (b) If ground and con­
denser are satisfactory. then replace 
sender unit and check to see if this has 
corrected the difficulty. 

3. 	 If receiver does not operate or fails to 
operate correctly then check wire lead to 
receiver unit. Do this by attaching one end 
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of a ten-foot length of wire to the terminal 
of the receiver unit to which sender unit 
wire was attached. Ground the other end 
of the ten-foot lead and turn on the ignition 
switch. If the gauge operates now and did 
not operate with the regular wire COnnec­
tion, the wiring is at fault and must be re­
placed. 

If wiring is satisfactory then replace re­
ceiver unit and check again with tank unit. 

Do not attempt the repair or calibration of 
any receiver or s ending unit in the field as 
this is not practical. Replacement with a new 
unit is the only practical means of servicing 
these gauges. 

Speedometer 

The speedometers used on L-Line trucks 
are of the magnetic-type. 

A speedometer is used on a vehicle to in­
dicate speed in miles per hour as shown by the 
pointer on face dial, and to record distance 
traveled by means of an odometer. The speed­
ometer is driven through a flexible shaft con­
nected to a set of gears in the vehicle trans­
mission. These gears are designed for the 
particular vehicle model and take into con­
sideration the tire size and rear axle ratio. 
The flexible shaft, which connects the trans­
mission driven gear to the speedometer, con­
sists of an outer casing and inner core. 

The odometer usually records up to 99,999 
miles before it automatically returns to zero. 
The extra wheel on the right side of the odom­
eter is known as the tenth dial, replacing the 
old type trip odometer, and records every tenth 
of a mile. 

There are occasions when, due to change 
in axle ratios or tire sizes, it is necessary to 
make compensating corrections in the speed­
ometer drive gear. For method of speedometer 
adapter calculations, see following Section "B", 
Instruments. 

Tachometer 

A tachometer is installed on a vehicle to 
record engine r.p.m. speeds and enables the 
driver to keep engine within efficient operating 
range. 

The magnetic type tachometer is installed 
at the factory on all Super Red Diamond En­
gines. It is driven by a flexible shaft connected 
to the vehicle distributor shaft by means of a 
drive joint or adapter and records the r.p.m. 
from the dis tributor shaft onto the face. dial 
through a magnetic field within the unit. 

There are two additional types of tachom­
eters available, namely, centrifugi:d, with a 
maximum r.p.m. hand, and electrical. 

The centrifugal tachometer works on the 
weight-type governor principle and is driven 
from the distributor s,haft in the same manner 
as the magnetic type. The centrifugal type als 0 

has a maximum r.p.m. hand on the tachometer 
head to record maximum speed of engine. 

The electric tachometer is a two-unit 
combination consisting of transmitter and 
tachometer head. The head is mounted on the 
instrument panel and the transmitter on engine 
side of dash. The transmitter name plate pro­
vides a cover for an easily replaceable standard 
flash-light battery wliich supplies a fixed volt­
age to guarantee 2% overall accuracy. The 
current requirement is so small that the bat­
tery will give a normal service of approximately 
six months. The electric tachometer receives 
electrical impulses from the distributor through 
the transmitter arid records the r.p.m. in this 
manner. 

Tachometer Flexible Shaft 

A complete flexible shaft consists of two 
major assemblies. A flexible outer casing 
with nuts and ferrules at both ends and a wire­
wound flexible inner coil assembly with squared 
ends or crimped-on tiP'S. The core diameter 
and end connections vary for different applica­
tions. 

One end of the flexible shaft is attached to 
the instrument (speedometer or tachometer) 
and the other end is attached to the transmission 
or power take-off point. The flexible inner 
core transmits the power from the take-off, 
while the outer casing is held rigidly in place 
at each end by the ferrules and nuts. 

Repairing Tachometer Flexible Shaft 

Disconnect both ends of the shaft and re­
move from vehicle. Pull the core out of the 
casing and check for kinks by rolling on a flat 
surface. If a flat surface is not available, take 
an end in each hand and roll core between fin­
gers. In either case a core kink will show up 
as a "hop" at the kinked point. Never reuse a 
kinked core, because it will cause fluctuation 
of the speedometer or tachometer point. Also 
check for frayed spots by running it loosely 
through your finger. Do not reuse a frayed 
core. Kinked or frayed core usually indicates 
a casing with very sharp bend. CAUTION: 
Under no circumstances should a casing have 
less than a six-inch radius bend. 

Lubricating Tachometer Flexible Shaft 

Thoroughly clean the core and cas ing. Ap­
ply a thin coat of graphite impregnated non­
hardening grease evenly over the core ONLY. 
Hold the casing with one hand and feed the core 
with lubricant into casing. CAUTION: Never 
fill or pack the casing with grease. Periodical 
lubrication of the flexible shaft is recommended 
to avoid premature failure. 
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METHOD OF SPEEDOMETER ADAPTER CALCULATION 
There are occasions when. due to changes in axle ratios, or tire size. it is necessary to 

make compensating corrections in the speedometer drive. . 
Parts catalogs list available speedometer adapters and the one chosen should most closely 

coincide with the calculated results. 
The following formulae are based on new tire radii when correctly inflated and properly 

loaded, and should prove helpful in selecting speedometer adapter equipment. 

Problem 	 Formulae Problem Formulae 

(A) Actual distance 	 (D) Old tire rev. 
Err.or in traveled *Present Required Tire size per mile *Present Required 

speed­ X adapter = adapter has been X adapter = adapter
Speedometer 	 New tire rev. ratio ratio.ometer 	 ratio ratio. changed.

reading 	 per mileindication 
NOTE: If no adapter in present hook­

*NOTE: If no.adapter in present hook­ up - disregard in calculations. 
up - disregard in calculations. EXAMPLE: 

Old tire rev. per mile (7.00-20): 573 
EXAMPLE: New tire rev. per mile (9.00-20): 525 

Actual distance traveled: 5 miles *Present adapter ratio: 1.155 
Speedometer reading: 6 miles Formula is then: 

*Present adapter ratio: 1.200 Required 
Formula is then: 573 X *1.155 = 1.260 adapter 

Required ratio.i X *1.200 = .9996 adapter Ir----(E--)---+*-p--r-e-s-e-n-t--a-d-a-p-t-e-r--r-a-t-io--X-----------­
ratio.

--------/------------------------------------11 Ti re s iz e old ti re rev. per mile X Required 
and axle old axle ratio adapter(B) Old axle ratio *Present Required ratio both. 	 . ratio.Axle -----------. X adapter adapter h d New tlre rev. per mlle X 

ratio New axle raho ratio ratio. c ange . new axle ratio 

has been 
 NOTE: If no adapter 	in present hook­
changed. *NOTE: If no adapter in present hook­ up - disregard in calculations. 

up - disregard in calculations. EXAMPLE; 

*Present adapter ratio: 1.155
EXAMPLE: Old tire rev. per mile (7.00-20): 573

Old axle ratio: 	 5.285-1 Old axle ratio: 	 5.285New axle ratio: 	 6.16-1 New tire rev. pe r mile (9.00-20): 525
*Present adapter ratio: 1.155 New axle ratio; 	 6.16-1

Formula is then: Formula is then;
Required 1.0815.285 X *1.155 = .9909 adapter

6.16 	 *1.155 X 573 X 5, 285 = Requiredratio. 
525 X 6.16 	 adapter 

ratio.(c) 10084 

To find *Tire rev. (F) Loaded tire radius X 0.1 X


Loaded tire radius
tire 	 -- per mile. To check numberteethindrivengear _ Adapterin inches 	 ­

revolu- adapter Axle ratio X number teeth ratio. 

Hons if ti re 
 in drive gearper mile. *Deduct 1'10 for high pressure tires, diameter, 

or 1-1/2'10 for balloon tires. axle NOTE: See CT-350 for tire radius 
ratio, and specifications. 

NOTE: See CT-350 for tire radius speed- EXAMPLE: 
specifications. ometer Loaded tire radius (9.00-20): 18.9 

drive and Constant figure: 0.1 
EXAMPLE: driven Number of teeth in speed 

Constant figure: 10084 gears are driven gear: 14 
Loaded tire radius of 7.50-20 tire: known. Axle ratio: 6.16-1 
Formula is then: Number of teeth in speed 

10084 drive gear: 4 
--- = 582 Formula is then:

17.3 1.07318.9 X 0.1 X 14
Tire rev. 	 Adapter

582 - 1-112'10 = 573 	 6.16 x 4per mile. 	 ratio. 
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LUBRICATION 

NEW SERVICE CLASSIFICATIONS AND DESIGNATIONS FOR LUBRICATING 


OILS FOR AUTOMOTIVE TYPE GASOLINE AND DIESEL ENGINES 


In the period just prior to World War II, 
developments in the design of both gasoline and 
high speed diesel engines and in the services 
to which they were subjected, resulted in the 
introduction of new types of crankcase oils. 
To enable the automotive mariufacturers to 
recommend these new oils, the American Pe­
troleum Institute was asked to define them. 
This was done and the API definitions of oil 
types designated I!Regular," "Premium" and 
"Heavy Duty" were published in 1945. 

Recently, the automotive and petroleum 
industries have recognized that the definitions 
just mentioned had limitations. While satis­
factory when established in 1945, the definitions 
did not provide for the many new developments 
since the war in engines or in crankcase oils. 

To correct this situation, two industry 
committees worked together; one, the Lubri­
cation Committee of the American Petroleum 
Institute representing both large and small 
refiners and marketers, the other from the 
American Society of Testing Materials on which 
the major manufacturers of gasoline engines 
and high speed diesel engines were repre­
sented. By this joint effort, a new system of 
Service Classifications and Designations for 
Motor Oils for Automotive Type Engines has 
been developed as a basis for selecting and 
recommending oils for these engines. 

The SAE Viscosity Numbering System is 
in noway affected by the new API Service Clas­
sification System and will be used as before to 
indicate the proper viscosity grades of oils for 
any service. 

The definitions of service, approved by the 
API and the supplementary explanations are 
presented for the information of those who are 
interested. 

BASIS OF THE NEW SERVICE 

CLASSIFICATIONS 


In devising the new Service Classification 
System, it was recognized that the satisfactory 
operation of automotive gasoline and high speed 

diesel engines is based primarily on the suit­
able combination of these five factor s: 

1. Engine Design and Construction 

2. Fuel 

3. Motor Oil 

4. Maintenance Practices 

5. Operating Conditions 

To begin with, the design and construction 
of different engines and consequently their 
lubrication needs vary widely sinc e individual 
engine manufacturers place emphasis on dif­
ferent engine features, Fuels alsovary widely, 
depending upon the crude oil and refining 
methods used. Motor oil characteristics and 
performance depend not only upon crude source 
and refining methods. but on the special ingre­
dients which may be added to oils 'in their 
manufacture. As for the maintenance of en­
gines, naturally it varies from good to poor. 

The service conditions under which en­
gines operate are extremely wide and have a 
major influence upon the character of oil re­
quired to give the best performance for any 
particular, combination of engine design and 
kind of fuel. 

To provide a workable guide for the selec-· 
Hon of oils suited to various engine designs, 
service conditions had to be divided into broad 
classes, based on the most up-to-date knowl­
edge and experience. Obviously, it was impos­
sible to define and include all possible service 
conditions and it was actually unnecessary 
because an engine may be operated in a variety 
of services in any given period. 

In the new system, the various classes of 
service for gaSOline and diesel engines are 
defined and explained. Quite important is the 
fact that some types of service commonly 
thought of in the past as being very light are 
actually quite severe from the lubrication 
standpoint. This applies especially to passen­
ger car s and light trucks. 

Each service class is designated by let­
ters. This provides a convenient means where­
by oil companies may indicate what class or 
classes of service each of their several brands 
of oil are suitable for. The engine manufac­
turer may similarly use these letter designa­
tions to indicate the service and lubrication 
requirements of his various engine designs, 
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DEFINITIONS AND EXPLANATION OF 
SERVICE CLASSIFICATIONS 

The new Service Classification System 
includes five types of service, tn1"'ee for gaso­
line engines, two for diesel engines. Each 
service type is defined and explained below 
and the corresponding letter designations 
shown. 

GASOLINE AUTOMOTIVE TYPE ENGINES 

Service MS 

Service typical of gasoline or other spark 
ignition engines operating under unfavorable 
or severe types of service conditions, and 
where there are special lubrication require­
mep.ts for deposit or bearing corrosion con­
trol, due to operating conditions or to fuel or 
to engine design characteristics. 

Service MS normally represents the most 
severe service conditions encountered in the 
operation of gasoline and other spark ignition 
engines. It includes two different types of 
severe or adverse operating conditions which 
are as follows: 

Start and stop service promotes condensa­
tion in engine cylinders and crankcases of 
water from fuel combustion and also dilution 
of the oil with unburned fuel; it can promote 
corrosive wear of cylinders, pistons and rings, 
also oil ring plugging, varnish deposits and 
low temperature emulsion type sludge. In pas­
senger cars and other unit's the severity of this 
service increases in wintertime as atmospheric 
temperatures drop, although it is often a year­
round problem in taxicabs, delivery trucks and 
similar operations. The nature of the fuel can 
influence these troubles. The design of the 
cooling system and the effectiveness of crank­
case ventilation can increase or decrease their 
severity. 

High temperature, severe service pro­
motes oxidation of the lubricating oil. This 
type of service may cause high temperature 
varnish and sludge deposits, stuck rings, and 
scuffing of rings inall types of engines. It may 
also cause corrosion of some types of bearings. 
This condition is aggravated by driving long 
distances at high speed, particularly in hot 
weather. Under these conditions, the crank­
case oil is subjected to relatively high tem­
peratures. The nature of the fuel may have 
some influence on the severity of this condi­
tion, but its relative influence is less under 
these high engine temperatures than under 
start and stop conditions. Engine design, es­
pecially adequate cooling of oil as well as of 
pistons, valve guides, and seats, can minimize 
the effect on the oil. 

Service MM 

Service typical of gasoline and other spark 
ignition engines operating under moderate to 
severe service conditions, but presenting 
problems of deposit or bearing corrosion con­
trol when crankcase oil temperatures are 
high. 

This is a more moderate service condition 
than Service MS. Vehicles powered by engines 
which are relatively insensitive to deposit 
formation when operated at high speeds and 
under heavy loads ar e included in this service, 
particularly when operated with fuels of suit­
able characteristics. It does not include ex­
tensive operation under the severe type of low 
engine temperature service such as start and 
stop driving or prolonged idling described 
under Service' MS. 

Service ML 

Service typical of gasoline and other spark 
ignition engines operating under light and fa­
vorable service conditions, the engines having 
no special lubrication requirements and having 
no design characteristics sensitive to deposit 
formation. 

This is the least severe service condition. 
This type of service includes moderate speed 
driving most of the time, with no severe low or 
high engine temperature operation. It also in­
cludes operation of vehicles with engines in­
sensitive to sludge, deposit formation or fuel 
characteriestics. 

DIESEL AUTOMOTIVE TYPE ENGINES 

The severity of diesel engine service with 
respect to wear and deposit formation depends 
upon a combination of several factors. First 
is the power requirement. High continuous 
power output or overload at high atmospheric 
temperatures or intermittent power demands 
at low temperatures represent severe service. 
By contrast, rated load, continuous or inter­
mittent operation at normal temperatures can 
be considered normal diesel engine service. 

From the standpoint of design, diesel en­
gine speeds are usually lower than gasoline 
engine speeds but higher temperatures within 
the engine and greater bearing loads may be 
expected. The design of the engine and its 
cooling system, also its installation in any 
equipment all affect service severity. 

In the diesel engine. harmful products of 
combustion causing wear and deposits on 
pistons and in the crankcase can be forme d 
from incomplete combustion of any fuel and 
from some specific fuel components such as 
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sulphur. The effects of these combustion 
products and consequently the severity of the 
service requirements are greatly magnified by 
low temperature operation and are influenced 
in varying degree by engine design character­
istics. 

Service DG 

Service typical of diesel engines in any 
operation where there are no exceptionally 
severe requirements for wear or deposit con­
trol due to fuel or to engine design character­
istics. 

Rated load. continuous output or intermit­
tent operation under normal temperature con­
ditions can be considered as normal service 
requirements for service DG. Depending upon 
individual engine design characteristics, most 
diesel engine builders have designated maxi­
mum fuel sulphur limits for this service clas­
sification. 

Service DS 

Service typical of Diesel engines operating 
under extremely severe conditions or having 
design characteristics or using fuel tending to 
produce abnormal wear or deposits. 

The service donditions in this classifica­
tion are the most severe encountered in the 
operation of diesel engines. High load opera­
tion at high temperatures, design factors or 
engine installation details causing high temper­
atures within the engine, constitute severe 
service. as does intermittent operation at low 
temperatures since both promote wear and 
deposit formation. Cooling system design and 
maintenance practices can aggravate or mini­
mize the severity in either case. The use of 
high sulphur content fuels increases service 
severity with respect to wear and deposits in 
varying degree. depending upon design, main­
tenance and operating conditions, especially low 

. temperatures. Hence, frequently their use is 
considered to constitute severe service. 

USE OF LETTER DESIGNATIONS 

When the letter deSignations are used to 
indicate services for which oils may be suit ­
able. it is the intent that they be preceded by 
the words. IIFor Service." To illustrate, an oil 
suitable for moderate service conditions in 
gasoline engines would be referred to as "For 
Service MM." If oils are suitable for more 
than one service, it is appropriate that these 
oils be referred to with the marks associated 
with such services. For example. "For Serv­
ices MS--DG or MS--MM." etc. 

CTS 12-MARCH 1953 (Supplement.1 page. foc CTS-ll). 

CLUTCH RELEASE SLEEVE AND BEARING 
• LUBRICATION 

Clutch release bearing sleeves on all 
R-line chassis incorporate a lubricator fitting 
to provide means of lubricating the clutch re­
lease bearing, sleeve and fork without their 
removal from chassis. 

R-110 through R-184 chassis have the 
clutch release sleeve and bearing lubricator 
fitting located at the bottom of the release 
bearing sleeve, as illustrated in figure 1. 
Access to this fitting is gained by removal of 
the flywheel housing bottom cover. 

RELEASE BEARING SLEEVE 

) 
1. 

, 

LUBRICATOR 

A·30485 

Fig. 1 ~ Release Bearing, Sleeve and 

Lubricator 


R-185 through RF-ZlO chassis have the 
clutch release sleeve and bearing lubricator 
fitting on the top of the release bearing sleeve 
(not illustrated). Access to this fitting is 
gained by removal of the cab floor mat, cab 
floor transmission cover plate and clutch bell 
housing inspection plate. 

To lubricate. use a low-pressure hand 
operated grease gun filled with a suitable lu­
bricant comparable to "Lubriplate No. 110", 
fill lubricant cavity in release sleeve and bear­
ing. DO NOT OVER-LUBRICATE. Lubricate 
every 15,000 to 20,000 miles under normal 
operating conditions. Under unusual "Stop­
and-Go" driving conditions, lubricate every 
1 0 ,000 miles. 
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LUBRICATION 

GENERAL INSTRUCTIONS 

Thorough lubrication at definite intervals 
with a good lubricant will aid greatly in pro­
longing the life of the truck and in the reduction 
of operating expense. The interval between lu­
brication periods depends entirely upon oper­
ating conditions. The loads carried, speed, road 
and weather conditions all have a bearing on the 
frequency of lubrication periods. 

In the lubrication charts, the mileage rec­
ommendations are approximate, being based on 
average conditions. For some types of opera­
tions it will be necessary to figure the lubrica­
tion periods upon an hourly basis, and where 
operating conditions are extremely severe, the 
truck should be lubricated after every twenty­
four hours of operation. 

Only lubricants of the best quality, having 
proper body or viscosity, manufactured by a 
reputable concern, should be used. 

We do not attempt to specify any particular 
manufacturer's products. High-grade lubri­
cants can he secured from any reputable oil 
company. 

The viscosity nlunbers used are those 
adopted by the Society of Automotive Engineers 
to classify lubricants according to body or 
thickness and do not cover any other properties. 

When changing engine oil, clean and refill 
air cleaner, also clean oil filter if used. 

ENGINE OIL SELECTION 

Selection of proper engine lubricating oil 
demands consideration of two important fac­
tors--namely, easy starting during very cold 
weather, and adequate engine lubrication after 
the engine is placed in service. 

Lighter viscosity oils facilitate cold­
weather starting and also provide better 
iIIlIIlediate lubrication as the engine starts. 
CAUTION: They do not, however, provide ad­
equate lubrication under sustained higher en­
gine speeds or severe service. Increased oil 
consumptIon can also be expected when using 
lighter viscosity oils. Frequent oil level check 
must be made when using lighterviscosityoils. 

Consideration must therefore be accorded 
to the cold weather housing facilities for the 
idle truck, the service in which the truck is 
engaged, and the selection of higher viscosity 
oils which have better free-pouring character­
istics at low temperatures. 

In consideration of the foregoing, the fol­
lowing general recommendations are made: 

MODERATE SERVICE--trucks operating 
in multi-stop or other service where sus­
tained higher engine speeds will not be 
encountered: 

TEMPERATURES 
I 

900 (F.) 320 (F.) +10 0 (F.) +10 0 (F.) 
and to to 

900 32 0 to I
ENGINE up* (F.) (F.) _100 (F.) 

SD SAE-30 SAE-30 SAE-20W SAE-lOW 

BD SAE-40 SAE-40 SAE-20W SAE-lOW 

RD SAE-40 SAE-40 SAE-20W SAE-IOW 

R-6602 SAE-40 SAE-40 SAE-20W SAE-IOW 

*See Hot Climate - High Speed 
instructions below. 

For temperatures lower than minus 100 

(F.), use SAE-lOW and kerosene. (SAE-lOW 
may be safely diluted with colorless kerosene 
up to 30"10). Mix kerosene thoroughly with the 
oil before adding to the engine. NOTE: Kero­
sene will evaporate rapidly under crankcase 
operating temperatures. Because of this fact, 
more fre uent checkin of the oil level must 

e made to aVOl operating the engine with low 
oil level. 

Hot Climate - High Speed 

For trucks operating on highway, or other 
services demanding sustained higher engine 
speeds, use engine lubricating oils having a 
viscosity of as near SAE-50 as possible (SAE­
40 for SD Engines) in keeping with the starting 
ability. NOTE: High viscosity oils are avail­
able which also have very good cold pour char­
acteri stics. 

ENGINE OIL TYPES 

Engine oils are available either as "straight" 
mineral oil (having nothing added during its 
manufacture other than possibly a pour-point 
depressor), or as lIa dditive" oils which have 
had certain cheIIlicals added during manufac­
ture for the purpose of providing qualities or 
properties not available in the original oil, 
either before or after refining. 
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Under operating conditions, oils tend to 
undergo chemical changes due to oxidation and 
form such nonlubricating products as varnish, 
lacquer, and carbon. Where formation of these 
undesirable products is excessive when using 
untreated oils, use of an additive oil may prove 
beneficial since, through the additive chemicals, 
formation of those deposits may be minimized 
or retarded. 

"Additive" engine oi.ls are those to which 
chemicals have been added to alter or modify 
the characteristics of the oil and are generally 
referred to as "inhibited" oils or as "detergent" 
oils. An "inhibited" oil is not necessarily a 
"detergent" oil. Additive oils having both in­
hibiting and detergent qualities are classed as 
"Heavy-Duty Oils." The matching of chemical 
additives to a base oil is carried out in exten­
sive laboratory engine tests. (Note: The re­
finers' choice of the base stock to be treated 
with modern additives is very important. An 
inferior base oil cannot be transformed into an 
acceptable oil merely by the use of additives. 
Not all base oils are equally susceptible to im­
provement with a given additive, and not all 
additives are equally effective in the same base 
oil.) 

Additives to engine oils generally serve as 
(l) corrosion inhibitors or anti-oxidants, (2) as 
detergents, (3) as pour-point depressants. More 
fully, these agents are described as follows: 

(I) 	 CORROSION INHIBITORS OR ANTI-OXI­
DANTS; Some of the products of oil or 
fuel oxidation are corrosive in nature and 
attack certain of the engine metals such as 
hard alloy bearings, causing pitting or 
etching. Engine deposits such as sludge 
and lacquer result in part from oil oxida­
tion products. Anti-oxidants impart in 
great degree resistance to corrosion and 
sludge formation by controlling oil oxida­
tion. 

(2) 	 DETERGENTS (DISPERSANTS). Chemi­
cals are added which serve as mild clean­
ing agents and, as such, tend to clean or 
wash away lacquer and sludge deposits 
from pistons, side walls, bearing surfaces, 
and other interior working surfaces of an 
engine. The detergent action is the result 
of the ability of the oil to keep insoluble 
particles--the products of fuel combustion 
and oil decomposition--in a finely divided 
state so that they can be kept in suspension 
in t:Q.e oil. Unless these particles are car­
ried in suspension or filtered out, they tend 
to deposit in piston ring grooves and on 
other engine interior parts. The detergent 
dispersive action is not effective with par­
ticles of metal, other abrasives, or coarse 
carbonaceous material. 

(3) 	 POUR-POINT DEPRESSANTS; Because 
mineral oils thicken or congeal at low tem­
peratures, certain chemicals are added to 
"additive" oils to serve as pour-p~int de­
pressants or, in other words, to lower or 
depress the pour point a few degrees. The 
result is an oil having better flow charac­
teristics at low temperatures which will 
provide better immediate lubrication upon 
starting during cold weather because of the 
fluid state of the oil. The use of the prop­
er engine oil is of utmost importance in 
obtaining maximum performance and satis­
faction. The selection of the proper brand 
of oil should be based on the reputation of 
the refiner or marketer. 

The American Petroleum Institute and the 
automotive manufacturers have agreed that en­
gine oils shall now be marketed under three 
classifications or categories, namely, "Regular 
Oil," "Premium Oil," and "Heavy-Duty Oil." 
These are more fully defined as follows: 

REGULAR MOTOR OIL: This term shall 
be used to designate a straight mineral oil. 
Oils of this type are generally suitable for use 
in internal-combustion engines under moderate 
operating conditions. (These oils may and often 
do contain pour-point depressants.) 

PREMIUM MOTOR OIL: This term shall 
be used to designate an oil having oxidation 
stability and bearing corrosion preventive prop­
erties. Oils of this type are generally suitable 
for use in internal-combustion engines where 
operating conditions are such that regular oils 
do not give satisfactory service. 

HEAVY -DUTY MOTOR OIL: This term 
shall designate an oil having proved oxidation 
stability, bearing corrosion preventive proper­
ties, and detergent-dispersant characteristics. 
Oils of this type are generally suitable for use 
in both high-speed Diesel and gasoline engines 
under heavy-duty service conditions. 

Heavy-Duty Oil, if installed in an engine 
where other-type oils have been used, requires 
that precautionary measures be taken to pre­
vent loosened particles from clogging oil 
passages. The following measures represent 
good, practical advice when changing from any 
brand of oil to another: 

1. 	 Drain and flush engine crankcase. 

2. 	 Iz{stallnewoilfiltercartrid eandthorou h­
ly clean oil filter sump. Note: Only ab­
sorbent type or edge type (filter disc) filter 
packs should be used with detergent type 
oils. Clay or chemically treated filters 
should not be used as they will remove 
some of the beneficial additives used in 
the manufacture of the oil.) 
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3. 	 It is very important that engine operating 
temperatures be maintained at an efficient 
level of 160-lBOo F. to reduce the possi­
bility of excessive sludge formation. 

Certain precautionary measures must also 
be observed after the detergent type oil is 
placed in service: 

1. 	 THE ORIGINAL FILL should be drained 
after 300-500 miles operation, and the oil 
filter should be servic.ed. In new or recon­
ditioned engines this is necessary in order 
to remove possible abrasives. In other 
engines, where other-type oils have pre­
viously been used, the washing or detergent 
action of the heavy-duty type oil tends to 
loosen deposits which, if not removed by 
draining, may clog the oil pump screen and 
oil channels. 

2. 	 THE SECOND FILL should not be used in 
excess of 1000 miles operation and the oil 
filter again should be serviced. (Note: If 
necessary, as judged by the condition of 
the oil, change at an earlier period.) 

3. 	 THE THIRD FILL will generally serve 
for the regularly established drain period. 
(Note: Color can not be the basis on which 
oil changes are made; rather, the oil should 
be changed at periods previously estab­
lished or as recommended by the oil man­
ufacturer. 

4. 	 If an engine previously operated on either 
Regular or Premium-type oils (not Heavy­
Duty) had a bad varnish condition, the use 
of Heavy-Duty Oil, because of its detergent 
quality, may dissolve some of the varnish 
and increase running clearances, resulting 
in an increase in engine noise and a lower­
ing or loss of oil pressure. Should this 
occur, the cause should be determined and 
the necessary corrections made to restore 
the oil pressure. 

TRANSMISSIONS 

When possible, always drain transmission 
when truck has come in from a run. With the 
oil warm a more thorough draining job can be 
done, especially in cold weather. To drain, 
unscrew plug at bottom of case and allow suf­
ficient time for all the old oil to run out. Be­
fore refilling, flush with light engine oil or 
light flushing oil, followed by complete drain­
ing; this will remove thickened material within 
the case. Use SCL, EP gear oil or muiti ­
purpose gear lubricant. 

CHASSIS 

When greasing the chassis, it is good prac­
tice to force lubricant into the bearings until 
all old lubricant is forced out and the new ap­
pears. This will flush out any loose dirt or 
abrasives that may have accumulated and will 
also assure thorough greasing. 

A high-grade viscous chassis lubricant 
will, except in extreme cases, be satisfactory 
for year-around use. If gear oil is used to lu­
bricate chassis, SAE-140 is the proper viscos­
ity. 

WATER PUMPS 

SD engine water pumps are lubricated at 
assembly and no further lubrication is neces­
sary. 

BD and RD engine water pumps should be 
packed with medium short fiber wheel bearing 
grease at time of overhaul. Pumps should be 
periodically (10,000 miles) lubricated. Remove 
lubricant plug, fill housing using a low-pressure 
lubricant gun. 

WHEEL BEARINGS 

Wheel bearings should be carefully lubri­
cated. If too much grease is used there will 
be the possibility of brake linings becoming 
soaked. 

Rear axle shaft bearings and the cavity in 
which they are assembled in the L-IIO Series 
trucks are properly lubricated at time of assem­
bly. Pipe plugs are installed in the lubricant 
fitting holes. It is intended that at 10,000 miles 
these plugs should be removed, lub ricantfittings 
installed, the bearings lubricated, and the plugs 
again installed. 

Lubricant fittings should not be allowed to 
remain in place for they may prove an invita­
tion to overlubricate the bearings. The cavity 
containing the bearing holds approximately one 
ounce or two cubic inches of lubricant. 

NOTE: Excess lubrication will result in 
damaged oil seals and grease accumulating on 
brake linings. 

CLUTCH RELEASE BEARINGS 

The clutch release bearing used in Inter­
national Motor Trucks, is of prelubricated type 
and should require no further attention. 
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PROPELLER SHAFT CENTER BEARINGS 

(NOT PRE-LUBRICATED TYPE) 


Propeller shaft center bearing should not 
be lubricated with gear oil or chassis lubricant. 

Use a medium, short-fibre wheel bearing 
grease, the technical specifications of which 
are--cold-milled sodium soap--not calcium-­
content with a work penetration consistency of 
250 that will not break down below 300. 

Am CLEANERS (OIL-TYPE) 

The cleaning and servicing of oil type air 
cleaners depends upon operating condj,tions as 
to dust, dirt, etc. Under normal conditions, 
oil type air cleaners should be removed and 
serviced every 5000 miles and at earlier 
intervals under dusty operations--even daily, 
under severe conditions. 

When servicing, remove the oil cup, or 
reservoir, and clean out old oil and dirt. Wash 
the filtering mesh, or element, in kerosene 
then dip in clean oil and allow the excess oil to 
drain from the element. Use same grade oil 
as used in the crankcase, and fill cup to the 
"oil level" indicating beads in the cup. 

Air cleaner connections must be maintained 
in a tight and leak-proof condition; otherwise, 
uncleaned air will get into the engine. 

SINGLE-SPEED HYPOID AXLES 
(NOT EATON) 

Hypoid gearing in these axles requires the 
use of lubricants with properties enabling them 
to withstand the higher unit pressures and slid­
ing action characteristic of this type gearing. 

The mileage figures, relative to the fre­
quency of lubrication changes, are based upon 
average vehicle operating conditions, and are 
not applicable in all cases. The actual condi­
tions under which the vehicle is operated should 
be the determining factor in establishing lubri­
cation requirements. 

Changes to the correct grade of lubricant 
for Winter or Summer operations are dependent 
upon climatic conditions and should be made as 
requi red regardless of mileage. For average 
operation, check the lubricant leyel every 1,000 
miles and drain and refill to level of tapped 
filler hole every 10,000 miles. 

To further assure complete lubrication 
after overhaul, and before the vehicle is placed 
into heavy slow-speed operation, jack up both 
rear wheels and run the axle for a short period 
at speeds equivalent to 25 to 30 m.p.h. Do not 
allow the wheel on one side to race faster than 
the wheel on the opposite side. 

IMPORTANT: NEVER ADD LUBRICANT 
TO SINGLE-SPEED HYPOID AXLES, UNLESS 
IT IS THE SAME MAKE AND GRADE AS 
THA T WHICH IS ALREADY IN THE AXLES. 
IF THE SAME MAKE AND GRADE L UBRI­
CANT IS NOT AVAILABLE, DRAIN, FLUSH, 
AND REFILL WITH LUBRICANT AS PER 
FOLLOWING INSTRUCTIONS:­

Draining should preferably be done when 
truck has corne in from a run in order that the 
oil may be well agitated and warmed up. This 
is particularly desirable in cold weather. 

To drain, unscrew plug at bottom of hous­
ing and allow sufficient time for all the old oil 
to run out. Before refilling, we suggest thor­
ough flushing with light engine oil or light 
flushing oil, followed by complete draining, 
This will insure removal of any thickened 
material within the housing. 

NOTE: Use SCL, EP gear oil or multi-pur­
pose gear lubricant suitable for hypoid axles and 
supplied by a reputable refinery. Use SAE-90 
for cold climate and SAE-140 for warm climate. 

SINGLE-SPEED HYPOID AXLES 

(EATON ONLY) 


Hypoid gear lubricants have been developed 
primarily for the differential gear case. The 
lubricant is intended to provide protection 
against heavy loads and the sliding action char­
acteristic of hypoid ring and pinion gears. Use 
a hypoid gear lubricant available as Elco Gear 
Safety "28" or its equivalent. A number of hy­
poid lubricants are prepared by reputable com­
panies which contain Elco additive concentrates. 
Viscosity of the hypoid lubricant should be 
SAE-90. When high atmospheric temperatures 
(above 1000 F.) prevail, SAE-140 may be used. 

Check Lubricant Level 

Every 1,000 miles, remove filler plug in 
housing cover and add sufficient lubricant to 
bring level to filler opening. Install and tighten 
plug. 

Drain and Refill 

Every 10,000 miles (see following note) 
l'emove housing cover lower screw or plug at 
bottom of housing and drain lubricant. Drain 
when unit is hot, preferably immediately after 
operation. Fill until lubricant level is up to 
filler opening. Install and tighten plug. 

NOTE: The service intervals between lu­
bricant drain periods must always be based 
upon type of service in which the unit is oper­
ated. Rough and unimproved highway operations 
as well as heavy loads and off-highway opera­
tions require more frequent lubricant changes. 
Sustained high speed and high temperatures 
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also cause rapid deterioration of the lubricant. 
Regularly established lubricant change periods 
should be observed, based upon operation con­
ditions. 

TWO-SPEED HYPOID AXLES (EATON) 

Hypoid gearing in these axles requires 
the use of lubricants with properties enabling 
them to withstand the higher unit pressures 
and sliding action characteristic of this type 
gearing. 

The mileage figures, relative to the fre­
quency of lubrication changes, are based upon 
average vehicle operating conditions, and are 
not applicable in all cases. The actual condi­
tions under which the vehicle is operated should 
be the determining factor in establishing lubri­
cation requirements. 

Changes to the correct gr<ilde of lubricant 
for Winter or Summer operations are dependent 
upon climatic conditions and should be made as 
required regardless of mileage. For average 
operation, check the lubricant level every 1,000 
miles and drain and refill to level of tapped 
filler hole every 10,000 miles. 

To further assure complete lubrication 
after overhaul and before the vehicle is placed 
into heavy slow speed operation; jack up both 
rear wheels and run the axle for a short period 
at speeds equivalent to 25 to 30 m.p.h. Do not 
allow the wheel on one side to race faster than 
the wheel on the opposite side. 

IMPORTANT:-NEVER ADD LUBRICANT 
TO TWO-SPEED HYPOID AXLES UNLESS IT 
IS THE SAME MAKE AND GRADE AS THAT 
WHICH IS ALREADY IN THE AXLES. IF THE 
SAME AMKE AND GRADE LUBRICANT IS 
NOT AVAILABLE, DRAIN, FLUSH, AND RE­
FILL WITH LUBRICANT AS PER FOLLOWING 
INSTRUCTIONS:­

Fill axle through back filler plug until oil 
flows from overflow plug. Insert plug. Then 
add one additional pint of oil using filler hole 
at top of carrier. This will supply the extra 
oil required to fill differential and planetary 
unit. At 1,000 mile intervals, check level of 
oil in housing. 

NOTE: Use a hypoid gear lubricant avail ­
able as Elco Gear Safety "28" or its equivalent. 
A number of hypoid lubricants are prepared 
by reputable companies which contain Elco 
additive concentrates. Viscosity of the hypoid 
lubricant should be SAE-90. When high atmos­
pheric temperatures (above 1000 F.) prevail, 
SAE-140 should be used. 
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DOUBLE-REDUCTION HYPOID AXLES 

(EATON) 


Hypoid gearing in these axles requires 
the use of lubricants with properties enabling 
them to withstand the higher unit pressures 
and sliding action characteristic of this type 
gearing. 

The mileage figures, relative to the fre­
quencyof lubrication changes, are based upon 
average vehicle operating conditions, and are 
not applicable in all cases. The actual condi­
tions under which the vehicle is operated should 
be the determining factor in establishing lubri­
cation requirements. 

Changes to the correct grade of lubricant 
for Winter or Summer operations are dependent 
upon climatic conditions and should be made as 
required regardless of mileage. For average 
operation,check the lubricant level every 1,000 
miles and drain and refill to level of tapped 
filler hole every 10,000 miles. 

To further assure complete lubrication 
after overhaul and before the vehicle is placed 
into heavy slow speed operations: jack up both 
rear wheels and run the axle for a short period 
at speeds equivalent to 25 to 30 m.p.h. Do not 
allow the wheel on one side to race faster than 
the wheel on the opposite side. 

IMPORT ANT: NEVER ADD LUBRICANT 
TO DOUBLE-REDUC TION HYPOID AXLES 
UNLESS IT IS THE SAME MAKE AND GRADE 
AS THAT WHICH IS ALREADY IN THE 
AXLES. IF THE SAME MAKE AND GRADE 
LUBRICANT IS NOT AVAILABLE, DRAIN, 
FLUSH, AND REFILL WITH LUBRICANT AS 
PER FOLLOWING INSTRUCTIONS:­

Fill axle through back filler plug until 
oil flows from overflow plug. Insert plug. 
Then add one additional pint of oil using fil ­
ler hole in pinion cage. This will supply the 
extra oil required to fill differential and 
planetary unit. At 1,000 mile intervals, check 
level of oil in housing and add make-up if 
needed. 

NOTE: Use a hypoid gear lubricant avail ­
able as Elco Gear Safety "28" or its equivalent. 
A number of hypoid lubricants are prepared 
by reputable companies which contain Elco 
additive concentrates. Viscosity of the hypoid 
lubricant should be SAE-90. When high atmos­
pheric temperatures (above 100° F.) prevail, 
SAE-140 should be used. 
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TIMKEN (5-200, U-200, 5-300, U-300) AXLES 

Hypoid gearing in these axles requires the 
use of lubricants withproperties enabling them 
to withstand the higher unit pressures and slid­
ing action characteristic of this type gearing. 

The mileage figures, relative to the fre­
quencyof lubrication changes, are based upon 
average vehicle operating conditions, and are 
not applicable in all cases. The actual condi­
tions, under which the vehicle is operated should 
be the determining factor in establishing lubri­
cation requirements. 

Changes to the correct grade of lubricant 
for Winter or Summer operations are dependent 
upon climatic conditions and should be made as 
required regardless of mileage. For average 
operation, check the lubricant level every 1,000 
miles and drain and refill to level of tapped 
filler hole every 10,000 miles. 

Where an axle has been out of use for a 
long period, or has been overhauled the lubri­
cant plug on the top of the Hypoid pinion cage 
should be removed and one pint of lubricant 
inserted. This provides immediate lubrication 
for the pinion before oil is thrown up from the 
axle housing bowl. To further assure complete 
lubrication after overhaul and before the vehi­
cle is placed into heavy slow speed operation: 
jack up both rear wheels and run the axle for 
a short period at speeds equivalent to 25 to 30 
m.p.h. Do not allow the wheel on one side to 
race faster than the wheel on the opposite side. 

IMPORTANT: NEVER ADD LUBRICANT 
TO TIMKIN HYPOID AXLES UNLESS IT IS 
THE SAME MAKE AND GRADE AS THAT 
WHICH IS ALREADY IN THE AXLES. IF THE 
SAME MAKE AND. GRADE LUBRICANT IS 
NOT AVAILABLE, DRAIN, FLUSH, AND RE­
FILL WITH LUBRICANT AS FOLLOWS:­

NOTE: Use SCL, EP gear oil or multi­
purpose gear lubricant suitable for hypoid 
axles and supplied by a reputable refinery. 
Use SAE-90 for cold climate and SAE-140 for 
warm climate. 
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REAR AXLE LUBRICATION CAPACITIES 


IH 
MODEL 

R-I060 
R-I070 
R-1165 
R-1l70 
R-1440 
RF-1475 
R-1470 
R-1530 
R-1540 
R-1555 
RF-1575 
R-1630 
R-1640 
RF-1670 
R-1731 
R-1741 
R-1810 
R-2465 
R-2466 
R-2470 
R-2475 
R-2580 
R-2585 
R-2590 
R-2600 
R-2741 
R-2800 

IH 
MODEL 

HDS 
H-41-B 
T-87-D 
T-98 
T-98 
F-51 
F-51-C 
F-52 
F-52-C 
F-54 
F-54-B 
F-55 
F-55-B 

CODE AXLE TYPE CAPACITY (PINTS)
NUMBER 

1401 Single-Reduction •.......•.....•.•...•... 4 Pts. 
1402 Single-Reduction •••.•.•••...•.•.•.•...•. 4 Pts. 
1433 Single-Reduction • . • . • . • . • . • . • . ..••. 4 Pts. 
1403 Single-Reduction. . •.•.••••....•....... 3 Pts. 
1404 Single-Reduction .•.•.•.....•... 8 Pts. 
1428 Single-Reduction ..••.•.•.••.... , .• Each Axle 8 Pts. 
1405 Single-Reduction .•. , .•. , • , •...• 8 Pts. 
1406 Single-Reduction •••. , . . . • . • .•.• 11 Pts. 
1415 Double-Reduction - Eaton • . • . • .•.•••. 19 Pts. 
1407 Single-Reduction ..•• 0 20 Pts.•• 0 •• 

1429 Single-Reduction •.• , • • • . • • . •••... Each Axle 11 Pts. 

1408 Single-Reduction . . . . . . . . . . . .... , . 18 Pts. 

1416 Double-Reduction. . . . • • • . • . . •.••. 19 Pts. 

1430 Single-Reduction ...••.•. , . . •...• 

1419 Double-Reduction - S-200 . . • • • .•.• 38 Pts. 

1409 Single-Reduction ..•.•.•..••. , ...•.• 

1420 Double-Reduction - U-200 ..•••. 0 • •• •• 38 Pts.
0 , 

1410 Two-Speed •.....•.....•...•. , .•.•.•. 13 Pts. 
1411 Two-Speed •. 0 13 Pts.• 0 •••••• , •••• 

1425 Two-Speed with Timken Diff. , . , .•... 0 

1426 Two-Speed with Timken Diff.•...•.•.. 
1413 Two-Speed •.•.•..•........•••.. 22 Pts. 

1412 Two-Speed •.•.•. 0 20 Pts.••••••• 0 •• 

1427 Two-Speed with Timken Diff.•••.. 

1414 Two-Speed •.•••.•.•.•.•.• 22 Pts. 

1422 Two-Speed - S-300 ...•.•.• 37 Pts. 

1423 Two-Speed - U-300 •.•••.•...•.•••.....• '1 37 Pts. 


TRANSMISSION LUBRICATION CAPACITIES 

CODE TRANSMISSION TYPE CAPACITY (PINTS)
NUMBER 

1301 3-Speed . . 3 Pts.· · · · · · · · · 1320 4-Speed .. . · , 5 Pts. 
1302 3-Speed · . . · · · · · · · · · · 6 Pts. 
1303 4-Speed · · · · · · · · · · . · 8 Pts.0 0 0·· · · · · · 1304 4-Speed . 8 Pts.·. ·.· . · · 1307 5-Speed - · · · 

0 

· 12 Pts.O.D. Transmission · · 
1308 5-Speed - Direct-in-Fifth · · 12 Pts.. · · 1309 5-Speed - O.D.Transmission.. · · · · · · 19 Pts.· 1310 5-Speed - Direct-in-Fifth . · · 19 Pts.· · 1311 5-Speed - O.D.Transmission · · 24 Pts.0· · · 1312 5-Speed - Direct-in-Fifth . · . 24 Pts.·0· · · · 1313 5-Speed - OoD.Transmission · 26 Pts.· · · 1314 5-Speed - Direct-in-Fifth · · · · · · · · 26 Pts.· 

Code numbers are shown on vehicle specification card L-160 trucks and up. 

PRINTED IN UNITED StATES Of' AMERICA 
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LUBRICATION CHART 

L-110 SERIES TRUCKS 


(SEE PAGE 2 FOR INSTRUCTIONS) 

Front spring front 
and rear pins Engine oil filler (3h /Generator (11) 

(No lub. req'd) (9) '\ Water pump if 
""~teering gear (13h \.. (No lub. req'd) 7) /1 JBattery (4) Air cleaner (6) 

" , I /1 I /

Drag link (10)-_ " 'rt==:;7ft~=:.:;:~ I //
" ,I I""I ;"..
Engine oil (2)-_ -- '--------- I / 

filter -------~--Q- , ;:Pi" 
Drag link (10)---- -----==1:'[::-:"-J - ~ol /// ~ ...--Carburetor (14) 

- -- 00 _""..--- linkage

Front wheel bearings (16)- - _ ­

(Both sides) ".. @ 
Steering knuckles (8) __ -.//{/,//jl1't:=="..::f I 

(Both sides) U / ......\- __ __ 
,/ //<I'I' ------Starting motor (ll) 

Tie rod ends (10)-- ----_./ / /
/ / /

(Both sides) / / /
/I' /I' // ..... - --- Transmission (13) 

,/I' // // // r.! ._--------­

Distributor (12)-- ---" / / // I ,~/I 10 /J"'>'\ __ ""Parking brake linkage (14) 
// / / I / / / '" -.--;.-'" 

/ / / I 1 I / -- I J-.-­
Shifting bracket (10)-- ...J / / / /.¥ / ~ -- ..... -tJ " .

/ / / // II'b/ C~=-1l__-------UUlversal Jomt (18) 

/ / 1 / /1 r:z 1--'-------­Master cylinder (5)---- J / // / tJ' /F=-~ ---Slip joint (15) 
/ I / / / ,/ ·-------U 

/ 1// /1 // "../ 

Shifting bellcrank (10)---.../ 1:/ /// / "..-- Universal joint (I8) 
~ // /

1/ / / // 

Clutch and brake pedal (10)/ /:/ ,/ Differential (l3) 

Clutch release fork shaft(8)--.l/vi/ 
Center bearing (7)-- __ ...//1/ 
(No lub. req'd) /~ 
Parking brake linkage (14)-...J' L-
Rear wheel bearings (17)-----""/ 

(Both sides)

( ) ----T'-b-q Door
Door hinge 14 ---- --..-'-------l~ ~anelO .-J-kn------- Door latch (14) 

Rear spring front and rear pins (9)---11 ~---~JS:~___ . 
(No lub. req'd) U -- -Wmdow regulator (19) 

A-23656 

Lubrication periods provide an excellent opportunity to inspect and check for 
maintenance service that may be needed. Early attention to minor service 
needs at this inspection will usually prevent serious breakdown later. 

PRINTED IN UNli£O STATES OF' AM£RICA 
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LUBRICATION CHART INSTRUCTIONS 

L-ll0 SERIES TRUCKS 


I, Engine: 	 Keep crankcase filled to correct level with high-grade engine oil. Changing oil regularly will remove accumulated dirt, Cold 
weather requires frequent oil change because of increased use of choke, also condensation of moisture~ Refill capacity, 7 
quarts; add 1 quart for oil filter. For trucks in multi-stop, or other services where sustained high engine speeds are not 
encountered, select oil grade as follows: 

TEMPERATURES OIL GRADE TEMPERATURES OIL GRADE 
'" 900(F.J and UJ' ' • , • . • . • . . . . SAE-40 100 (F.) to 32 0 (F.) (above zero) SAE-ZOW 

320 (F.) to 90 (F.) ...• , ......• ,. SAE-40 Minus 10 0 (F.J to 
(* See Hot Climate - High Speed instruction following) 10° (F.) above Zero, .• , ... SAE-IOW 

Tem eratures lower than minus 10° F. below zero, us e SAE-IOW plus kerosene, SAE-IOW may be safely diluted with color­
ess erosene up to 0 percent; mix thoroug y efore adding to engine, and check oil level OFTEN - because kerosene 

evaporates rapidly at crankcase temperature. 
Hot Climate'" High Speed: For trucks operating on highway, or other service demanding sustained high engine speeds, use 
engine oil having a viscosity as near SAE-40 as possible and as starting ability will permit. Note: High viscosity oils are 
available which also have very good cold-pour characteristics. 

PERIODICALL Y 

E' 'I f'lt {Change cartridge when oil has darkened, Remove filter cover and cartridge, clean inside of filter - install new 
2. nglne 01 1 er: cartridge. Run engine for a few minutes and check filter for leaks. 

3. 	 Engine oil filler: Remove filler cap, clean element, and dip in engine oil - then drain and replace. 

4. 	 Battery: Check water level. If necessary, add pure distilled water to 3/8 inch above plates, Do not overfill. 

B k t I' d {CheCk fluid level, Do not allow dirt to enter. If necessary, fill to 3/4 inch from top with a high grade auto-
S, ra e mas er cy In er: motive type brake fluid, Do not overfill, 

6 A' 1 {Remove filter element and wash in kerosene. Clean oil sump and refill to indicated level with clean engine oil, same 
. lr c eaner: grade used in crankcase. 

7. 	 pWaterlPlumPh: it t b . }Lubricated at factory. Further lubrication not required,rope er s a cen er earlng! 

500 TO 1,000 MILES 

8, 	 Steering knuckles~ }use a viscous chassis lubricant or SAE-140 gear oil~ Do not over-lubricate ... too much oil will cause fail ... 
Clutch release fork shaft: ure of brake and clutch lining. 

9. 	 Spring pins: Pins are rubber mounted; lubrication not required. 

10. Drag link; tie rod ends: } 
Shifting bracket: Force a viscous chassis lubricant or SAE-140 gear oil into fittings until old lubricant, dirt, and water are 

Shifting bellcrank: expelled. 

Clutch and brake pedals: 


11. SGtenet:ator: t }put 10 to 20 drops light engine oHin each cup. Do not over-lubricate. 
ar Ing mo or: 

Put one drop of light oil on movable contact arm pivot pin. Remove rotor and put two or three drops of light engine oil 
D' t 'b t . on felt wick. Apply a light coat of vaseline to distributor cam and contact arm fiber rubbing block. Note: Lubricate12, IS Tl U or. 	 distributor shaft at overhaul or at 25,OOO-mile intervals. Use SAE-20 engine oil. Use sealing compound when replacing{ 

lubricant plug, 

Inspect oil level every 1,000 miles and keep oil up to filler plug, using same make and grade oil as in unit; if same 
D'ff t' l' grade oil is not available, drain, flush and use new oil. (Drain and flush twice yearly or every 10,000 miles, prefer­13, 
T ' eren"a. ably in the spring and falL) SAE-90 cold climate. SAE-140 warm climate, For differential (4 pints), use SCL, EP 
S:an~mlsslon.' gear oil or multi~purpose gear lubricant suitable for hypoid axles as supplied by a reputable refinery. Keep breather 

eerIng gear. { fittings clean. For transmission (3 pints) and steering gear (1 pint), use SCL, EP gear oil or multi-purpose gear oil, 
supplied by a reputable refinery, 

14. Parking brake linkage: ' . k ." t' d I'd' f ' h ' 'I P 't bl 1 b' t}L bC btl' k' u 	 rlcate lIn age, cleVIS pIns, plVO pIns, an S 1 Ing sur aCES WIt englne 01, ut SUl a e U Tican on 
ar ure or 1n age. do 1 t he 


Door hinges t door latches: or a c s. 


3,000 TO 5,000 MILES 

15. 	 Propeller shaft slip joint! Remove plug and install a pressure"'gun fitting. Use a viscous chassis lubricant. Force a small amount 
into joint. Note: Too much pressure will damage oil seal and retainer. Remove fitting and replace plug . 

.!2,OOO MILES 

F t h 1 b ' {Remove wheels~ clean and inspect bearings, races and wheel hubs. Repack bearings, using a short fiber wheel16. ron w ee e a rings: bearing grease. Replace wheels and adjust bearings~ 

, {Remove grease plug and install a pressure-gun fitting. Use a viscous chassis lubricant. Force about one oz. 
17. Rear wheel bearmgs: into bearing cavity. Note: Too much lubricant will damage brake lining. Remove fitting and replace plug, 

15,000 TO 20,000 MILES 

Propeller 	 h ft· 1 ' ' t {Remove plug, install a pressure-gun fitting and fill (under low pressure). Use SAE-140 gear oil. 
18. s a unlversa Jom s: Remove fitting and replace plug, 

19. Window regulator: Remove door panel and lubricate regulator slide. Use a viscous chassis lubricant. 
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LUBRICATION CHART 
l-120 SERIES TRUCKS 

(SEE PAGE 4 FOR INSTRUCTIONS) 

Front spring front )
and rear pins Engine oil filler (3~ /Generator (11 

(No lub. req'd) (9) \ Water pump ~y 
", Steering gear (13)\ \ (No lub. req'd) (7)/1 ,Battery (4) Air cleaner (6)

Drag link (lO)..... '< '\ \ I 1 I
""' ..... -.... "" '\ '1 I 

I' 
I' " " 

.......... '- '\ " I 

Engine oil filter (2) - ""' .......... '-----:.-=----- \'T::;~~i( / I' 


---- '---- r----; " ,Carburetor (14) 
linkageDrag link (10)-- -~~:::-(:l-:-- J-

Front wheel bearings (16)--'J -E]
(Both sides) ./ 

./ 

Steering knuckles (8) - - - -.// l /J " 
(Both sides) U / /, -\-­

__ ___,/,,11 //~~/Jl1 --------Starting motor (11) 
Tie rod ends (lO)- / " I iJ 
(Both sides) // /" 1/ iflJtc:af-.:!::,,"",,, , ...-"'--- Transmission (13) 

// / / It) /F' 

Distributor (12)- -- --" / / /1 Y / fD ..... ...-1"J /' _",..Parking brake linkage (14) 
"" II II / / II I II. ..... \ - :;::::::- ..... 

/ / / I t I / l!;=:;;; _--].J..- , 
Shifting bracket (10)--------1 / / /1/ t:'b/ ::~~ _------Universal joint (IS) 

II 1/ //" /~r".C ~l8--l--
Master cylinder (5)-- __ J II 1/11 II /0 ___ Slip joint (15)7F- _________ 

I I I I I ".----­
I II /1/1 ,// 

Shifting bellcrank (10)-----'" 1/ /// / ~--Universal joint (IS) 
II / I ././ 

1/ / I ./ 

Clutch and brake pedal (10)/ /// 1[Y /r- -- - --Differential (13) 
p I 

Clutch release fork shaft (S)J vvv/ 

Center bearing (7)-------/1/ // 
(No lub. req'd) I / 

Parking brake linkage (14)-----1 
/ 

I " 
Rear wheel bearings (17Y 

(Both sides) 

DoorDoor hinge (14)----------...-:..:::-.:::-­
panel 0 ,--lJl----------Door latch (14) 
c:;::}____ ~ Rear spring front and rear pins (9)--­

-----Window regulator (19)(No tub. req'd) 

A-23655 

Lubrication periods provide an excellent opportunity to inspect and check for 
maintenance service that may be needed. Early attention to minor service 
needs at this inspection will usually prevent serious breakdown later. 

PRINTED IN UNITED S1',I.r£5 0" "ME~IC'" 
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LUBRICATION CHART INSTRUCTIONS 

L-120 SERIES TRUCKS 


L Engine: 	 Keep crankcase filled to correct level with high-grade engine oil. Changing oil regularly will remove accumulated dirt. Cold 
weather requires frequent oil change because of increased use of choke, also condensation of moisture. Refill capacity, 7 
quarts; add I quart for oil flIter. For trucks in mUlti-stop, or other services where sustained high engine speeds are not 
encountered, select oil grade a5 follows: 

TEMPERATURES OIL GRADE TEMPERATURES OIL GRADE 
.. 90~ (F.) and ug . . . . . . . . . . . . SAE-40 100 (F.) to 320 (F.) (above zero) SAE-20W 

32 (F.) to 90 (F.) . . . . . . . . • .. SAE-40 Minus 100 (F.) to 
(* See Hot Climate - High Speed instruction following) 100 (F.) above zero...... . SAE-IOW 

Tern eratures lower than minus 100 F. below zero use SAE-IOW plus kerosene. SAE-IOW may be safely diluted with 
colorless kerosene up to 0 percent: mix t oroughly before adding to engine, and check oil level OFTEN - because kerosene 
evaporates rapidly at crankcase temperature. 
Hot Climate - High Speed: For trucks operating on highway, or other service demanding sustained high engine speeds, use 
engine. oil having a viscosity as near SAE-40 as possible and as starting ability will permit. Note: High viscosity oils are 
available which also have very good cold-pour characteristics. 

PERIODlCALLY 

E' '1 filt • {Change cartridge when oil has darkened. Remove filter cover and cartridge, clean inside of filter - install new 
2. 	 ngme 01 er. cartridge. Run engine for a few minutes and check filter for leaks. 

3. 	 Engine oil filler: Remove filler cap, clean element, and dip in engine oil - then drain and replace. 

4. 	 Battery: Check water level. If necessary, add pure distilled water to 3/8 inch above plates. Do not overfill. 

B 	 k t I' d {CheCk fluid level. Do not a!low dirt to enter. If necessary, fill to 3/4 inch frOIll top with a high grade auto-
S. 	 ra e mas er cy mer: motive type brake fluid. Do not overfill. 

6 A' 1 {Remove filter element and wash in kerosene. Clean oil sump and refill to indicated level with clean engine oil, same 
. IT C eaneT: grade used in crankcase. . 

P7. 	 Wp ater umP : {t t b . }Lubricated at factory. Further lubrication not required.
rope lI er s ha cen er earing: 

500 TO 1,000 MILES 

8. 	 Steering knuckles: }use a viscous chassis lubricant or SAE-140 gear oiL Do not oyer-lubricate - too much oil will cause fail. 
Clutch release fork shaft: ure of brake and c1ufch lining. 

9. 	 Spring pins: Pins are rubber mounted; lubrication not require? 

10. 	 Drag link; rod ends: ) 
Shifting bracket: Force a viscous chassis lubricant or SAE-140 gear oil into fittings until old lubricant, dirt, and water are 
Shifting bellcrank: expelled. 

Clutch and brake pedals: 


11. 	 GStenet:ator: t }Put 10 to 20 drops light engine oil in each cup. Do not over-lubricate. 
ar lng rno or: 

lPut one drop of light oil on movable contact arm pivot pin. Remove rotor and put two or three drops of light engine oil 
Distributor' on felt wick. Apply a light coat of vaseline to distributor cam and contact arTn fiber rubbing block. Note:' Lubricate 

. distributor shaft at overhaul or at 2S,OOO-mile intervals. Use SAE-20 engine oil. Use sealing compound when replacing 
12. 

lubricant plug. 

Inspect oil level every 1.000 miles and keep oil up to filler plug. using same make and grade oil as in unit; if same 
13. 	 Differential: grade oil is not available, drain, flush and use new oil. (Drain and flush twice yearly or every 10,000 miles, prefer-

Transmission: ably in the spring and faiL) SAE-90 cold climate. SAE-140 warITl climate. For differential (4 pints), use SCL, EP 
Steering gear: gear oil or multi·purpose gear lubricant suitable for hypoid ades as supplied by a reputable refinery. Keep breather 

fittings clean. For transTnission (3 pints) and steering gear (1 pint), use SCL, EP gear oil or Inulti-purpose gear oil, 
supplied by a reputable refinery.1 

14. 	 ~ar~ing ~ra~~ ~inkage: }Lubricate linkage. clevis pins, pivot pins. and sliding surfaces with engine oil. Put suitable lubricant on 
ar 	ure or mage: d lat h 

Door hinges, door latches: oor c es. 

~OOO TO 5.000 MILES 

15 P 11 h ft I' .. t.{Remove plug and install a pressure-gun fitting. Use a viscous chassis lubricant. Force a small amount 
. rope er s a s.p JOIn. into joint. Note: Too much pressure will damage oil seal and retainer. Remove fitting and replace plug. 

10,000 MILES 

16. 	 Front wheel b"arings:} Remove wheels, clean and inspect bearings, races and wheel hubs. Repack bearings. using a short fiber wheel 
11. 	 Rear wheel bearings: bearing grease. Replace wheels and adjust bearings. 

15,000 TO 20,000 MILES 

18 	 P 11 h ft' l' I t {Remove plug, Install a pressure-gun fitting and fill (under low pressure). Use SAE-140 gear oiL 
. 	 rope er s a Ull1versa JO n s: Remove fitting and replace plug. 

19. 	 Window regulator: Remove door panel and lubricate regulator slide. Use a viscous chassis lubricant, 
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LUBRICATION CHART 
l-130 SERIES TRUCKS 

(SEE PAGE 6 FOR INSTRUCTIONS) 

Front spring " G
front pins (9~ Engme 011 filler (3), / enerator (11) 

(No lub. req'd) " \ Water pump 17 
"Steering gear (13).... \ (No lub. req'd)(7)/1 I Battery (4) 

Drag link (10}.-.. ", \, I / ! 
I
/ (6)',' , K 

/'--'--. " \ '\ /Engine oil(2)___ ,,'--------- , / 
(14 )filter -----_'----------- ~~"'~=~~ -. \ 


Drag link (10}--------_::--_ 


Front wheel bearings (16)-­

(Both sides) 


(10) 
Steering knuckles 


(Both sides) / 


I '" I I I 
I (11) 


Tie rod ends (10}- _____ .../1 
I /
I 

",'" I 
'" I I(Both sides) II / / ___ - -- Transmission (13)

",/ I / I /// 
/ / / ,..,,/

D' 'b t (12) -'" I I I / k' b k I' kIstn u or ----- - 11./ /1 / / .... / __ - Par lng ra e In age (14) 
I 1/1// / ­

/ if--11"I _-----Universal joint (18)Shifting bracket (lO)------/' / / / / I / I /1r~ I 
I / I / _-­

1///1 1JMaster cylinder (5)------J / / / / / - ------------Slip J'oint (15)
/ I I / I ---- ­

I 1;1 / / "/ Rear spring 
Shifting bellcrank (10)-- -' 1/ / / / _-- front pins (10)

ij / ­
,v // (Both sides) 

Clutch and brake pedal (10)/ /)1 v 
1/ VI 

Clutch release fork (8)---.-1' (/] 
shaft VV (13)---mr:D--~~::~:':: 

(18) 

'" ' Center bearing (7)-------'" 
(No lub. req'd) l----~~~-7 

/' 

I 

V 


I 

Rear wheel bearings (17Y 
(Both sides) 

Door hinge 
----------Door latch (14)Rear spring 

rear pins (10--­
(Both sides) ----~Window regulator (19) 

A-22865 
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LUBRICATION CHART INSTRUCTIONS 

L-130 SERIES TRUCKS 

DAILY 

1. 	 Engine: Keep crankcase filled to correct level with high-grade engine oil. Changing oil regularly will remove accumulated dirt. Cold 
weather requires frequent oil change because of increased use of choke, also condensation of moisture. Refill capacity, 7 
quarts; add I quart for oil filter. For trucks in mUlti-stop, Or qther services where sustained high engine speeds are not 
encountered, select oil grade as follows: 

TEMPERATU RES OIL GRADE TEMPERATURES OIL GRADE 
.. 900 (F.) and up • . • • • . . . . . . • SAE-40 100 (F.J to 320 (F.J (above zero) SAE-2.0W 

3Zo (F.) to 900 (F.). . . • . . . . • . . • •. SAE-40 Minus 100 (F.) to 
(* See Hot Climate - High Speed instruction following) 100 (F.) above zero•.•..•. SAE-IOW 

eratures lower than minus 100 F. below zero, use SAE-IOW plus kerosene. SAE-IOW may be safely diluted with 
co or ess erosene up to 0 percent; mix thoroughly before adding to engine, and check oil level OFTEN - because kerosene 
evaporates rapidly at crankcase temperature. 
Hot Climate - High Speed: For trucks operating on highway, or other service demanding sustained high engine speeds, use 
engine oil having a viscos,ity as near SAE-40 as possible and as starting ability will permit. Note: High viscosity oils are 
available which also have very good cold-pour characteristics. 

PERIODICALLY 

E' 'I f'U {Change cartridge when oil has darkened. Remove filter cover and cartridge, clean inside of filter - install new 
2.. ngme oller: cartridge. Run engine for a few minutes and check filter for leaks. 

3. 	 Engine oil filler: Remove filler cap, clean element, and dip in engine oil - then drain and replace. 

4. 	 Battery: Check water level. If necessary, add pure distilled water to 3/8 inch above plates. Do not overfill. 

B 	 k t I' d {CheCk fluid level. Do not allow dirt to enter. If necessary, fill to 3/4 inch from top with a high grade auto-
S. ra e mas er cy 1n er, motive type brake fluid. Do not overfill. 

6 	 A' 1 {Remove filter element and wash in kerosene. Clean oil sump and refill to indicated level with clean engine oil, same 
• 	 lr c eaner: grade used in cra.nkcase. 

7. 	 WPraterlPlumPh: ft t b ' }Lubricated at factory. Further lubrication not required.ope er s a cen er earlng: 

500 TO 1,000 MILES 

8. 	 Steering knuckles: }use a viscous chassis lubricant or SAE·140 gear oil. Do not over .. lubricate - too much oil will cause 
Clutch release fork shaft: failure of brake and clutch lining. 

9. 	 Front spring front pins: Are rubber mounted: lubrication not required. 

10. 	 Front spring rear pins: ) 
Rear spring all pins: 
Drag link; tie rod ends: Force a viscous chassis lubricant or SAE-140 gear oil into fittings until old lubricant, dirt, and water are 
Shifting bracket: expelled. 
Shifting bellcrank: 

Clutch and brake pedals: 


11. 	 G enet7ator: t }Put 10 to 2.0 drops light engine oil in each cup. Do not over-lubricate.
Star lng rno Or: 

Put one drop of light oil on movable contact arm pivot pin. Remove rotor and put two or three drops of light engine oil 
D' t 'b t ,on felt wick. Apply a light coat of vaseline to distributor cam and contact arm fiber rubbing block. Note: Lubricate12.. 1S rl U or. distributor shaft at overhaul or at Z5 ,OOO-mile intervals. Use SAE-2.0 engine oil. Use sealing compound when replacing{ 

lubricant plug. 

Inspect oil level every 1,000 miles and keep oil up to filler plug, using same make and grade oil as in unit; if same 
D'ff t' I' grade oil is not available, drain, flush and use new oil. (Drain and, flush twice yearly or every 10,000 miles, prefer­13. T' eren"a,' ably in the spring and fall.) SAE-90 cold climate. SAE-140 warm climate. For differential (4 pints), use SCL, EP 
stan~mlsslOn.: gear oil or multi-purpose gear lubricant suitable for hypoid axles as supplied by a reputable refinery. Keep breather 

eermg gear. { fittings clean. For 3-speed transmission (6 pints). for 4-speed transmission (5 pints), and steering gear (1 pint), use 
SCL, EP gear oil or multi-purpose gear oil, supplied by a reputable refinery. 

14. 	 Parking brake linkage: }L b ' I' k I"C b t l'nk u rlcate ln age, c eV1S plns~ pivot pins, and sliding surfaces with engine oil. Put suitable lubricant On 

D:~ru:i~;:S, 1do~;el~tches: door latches. 

3,000 TO 5,000 MILES 

P 11 h ft I' "t.{Remove plug and install a pressure-gun fitting. Use a viscous chassis lubricant, Force a small amount15. rope er s a s lp Jam. into joint. Note: Too much pressure will damage oil seal and retainer. Remo.;e fitting and replace plug. 

10,000 MILES 

16. 	 Front wheel bearings: lRemove wheels, clean and inspect bearings, races and wheel hubs. Repack bearings, using a short fiber wheel 
17. 	 Rear wheel bearings: [bearing grease. Replace wheels and adjust bearings. 

15,000 TO 20,000 MILES 

18 	 P 11 hit· I ' 't {Remove plug, install a pressure-gun fitting and fill (under low pressure). Use SAE-140 gear oil. 
. 	 rope er s a unlversa Jom s: Remove fitting and replace plug. 

19. 	 Window regulator: Remove door panel and lubricate regulator slide. Use a viscous chassis lubricant. 

Donated by John & Susan Hansen - For Personal Use Only

http:SAE-2.0W


----- ---

LUBRICATION 
Section BL~LINE MOTOR TRUCK SERVICE MANUAL 

Page 7 

Steering gear 

Spring pim 
(Both sides) 

Drag link 

Engine oil filter 

Drag link 

Front wheel bearing 
(Both sides) 

Steering knuckles 
(Both sides) 

Tie rod ends 
(Both sides) 

Distributor 

Shifting bracket 

Master cylinder 

Clutch and brake 
pedals 

Clutch release fork 
shaft 

Parking brake linkage 

Universal joint 

Spring pim 
(Both sides) 

Center bearing 
(No lub. req'd) 

Rear wheel bearings 
(Both sides) 

Door hinge 

Spring pins 
(Both sides) 

LUBRICATION CHART 

L-150 SERIES TRUCKS 
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lUBRICATION CHART INSTRUCTIONS 

l-150 SERIES TRUCKS 

1. 	 Engine: Keep crankcase filled to correct level with high-grade engine oil. Changing oil regularly will remove accuInulated dirt. Cold 
weather requires frequent oil change because of increased use of choke, also condensation of moisture. Refill capacity, 7 
quarts; add 1 quart for oil filter. For trucks in Inulti-stop, or other services where sustained high engine speeds are not 
encountered, seled oil grade as follows: 

TEMPERATURES OIL GRADE TEMPERA TU RES OIL GRADE 
* 90 0 (F.) and up • • . . . • . . . . • . . . .. SAE-40 100 (F.) to 32 0 (F.) (above zero) SAE-ZOW 

no (F.) to 900 (F.). • . • . . . . . . . . .• SAE-40 Minus 100 (F.) to 
(* See Hot Climate - High Speed instruction fOllowing) 100 (F.) above "ero•..•..• SAE-IOW 

Temperatures lower than minus 100 (F.) below "ero, use SAE-IOW plus kerosene. SAE-IOW Inay be safely diluted with 
colodess kerosene up to 30 percent; mix thoroughly before adding to engine, and check oil level OFTEN - because kerosene 
evaporates rapidly at crankcase temperature. 
Hot Climate - High Speed: For trucks operating On highway, Or other service deInanding sustained high engine speeds, use 
engine oil having a viscosity as near SAE-40 as possible and as starting ability will permit. Note: High viscosity oils are 
available which also have very good cold-pour characteristics. 

PERIODICALLY 

E' '1 f'lt {Change cartridge when oil has darkened. ReInove filter COver and cartridge, clean inside of filter install new 
Z. 	 ngme 01 I er: cartridge. Run engine for a few Ininutes and check filter for leaks. 

3. 	 Engine oil filler: ReInove filler cap, clean element, and dip in engine oil - then drain and replace. 

4. 	 Battery: Check water level. If necessary, add pure distilled water to 3/8 inch above plates. Do not overfill, 

B k t I' d 	 {CheCk fluid level. Do not allow dirt to enter. If necessary, fill to 3/4 inch from top with a high grade auto-
S. 	 ra e mas er cy mer: motive type brake fluid. Do not overfill. 

l
For engine air cleaner - remove filter element and wash in kerosene: clean the oil sump and refill to indicated 

6. 	 Engine air cleaner: level with clean engine oil, same grade used in crankcase. For hydrovac air cleaner - remove cleaner. dis-
Hydrovac 	air cleaner: mantle and clean parts in a cleaning solvent and allow to dry; saturate element with a light oil and replace 

parts. 

7. 	 pWaterllPumPh:aft t b ' } Lubricated at factory. Further lubrication not required.
rope er S cen er earIng: 

500 TO 1,000 MILES 

8. 	 Steering knuckles: }use a viscous chassis lubricant or SAE-140 gear oil. Do not over-lubricate - too much oil will cause fail-
Clutch release fork shaft: ure of brake and clutch lining, 

9. Spring pins: )
10. SD{,~f. lin~: ti~ rt~d ends: Force a viscous chassis lubricant or SAE-140 gear oil into fittings until old lubricant, dirt, and water are 

I lng rac e , 11 d 

Shifting bellcrank: expe e . 

Clutch and brake pedals: 

11. GStenet:ator: t }Put.10 to ZO drops light engine oil in each cup. Do not over-lubricate. 
ar 109 mo or: 

Put one drop of light oil on movable contact arm pivot pin, ReInove rotor and put two or three drops of light engine oil 
D' t 'b t . on felt wick. Apply a light coat of vaseline to distributor cam and contact arm fiber rubbing block. Note: LubricatelZ. 1S rl U or. 	distributor shaft at overhaul or at Z5,OOO-1l1ile intervals. Use SAE-ZO engine oil. Use sealing COITlpound when replacing{ 

lubricant plug. 

Inspect oil level every 1,000 !niles and keep oil up to filler plug, using Same make and grade oil as in unit: if same 
13 Diff t' I' grade oil is not available, drain, flush and use new oil. (Drain and flush twice yearly or every 10,000 m.iles, prefer­

. T eren, la,' ably in the spring and fall.) SAE-90 cold climate. SAE-140 warm. climate. For differential (3 pints)' use SCL, EP 
Sran~!nlsslon: gear oil or multi-purpose gear lubricant suitable for hypoid axles as supplied by a reputable refinery. Keep breather 

eermg gear. 	 fittings clean. For 4-speed heavy-duty transITlission (5 pints), 4-speed syncro-mesh transmission (8 pints) and steer­
ing gear (1 pint), use SCL, EP gear oil or multi-purpose gear oil. supplied by a reputable refinery.! 

14. 	 Parking brak; linkage: }LUbricate linkage, clevis pins. pivot pins, and sliding surfaces with engine oil. Put suitable lubricant on 
Carburetor hnkage: door latches 
Door hinges, door latches: . 

3,000 TO 5,000 MILES 

15 P 11 haft I' "t.{Remove plug and install a pressure-gun fitting. Use a viscous chassis lubricant. Force a SInall amount 
. rope er s s lp Jom. into joint. Note: Too much pressure will damage oil seal and retainer. Remove fitting and replace plug. 

10,000 MILES 

16. 	 Front wheel bearingS:}Remove wheels, clean and inspect bearings, races and wheel hubs. Repack bearings, using a short fiber wheel 
Rear wheel bearings: bearing grease. Replace wheels and adjust bearings, 

15,000 TO ZO,OOO MILES 

H d {Must be lubricated every 20,000 mile. or once a year, before cold weather sets in. Remove pipe plug (located in air inlet17. y rovac: end of cylinder). Use vacuum cylinder oil and add to top level of plug hole. Replace plug. 

Pr P 11 haft . al j . t {Remove plug, install a pressure-gun fitting and fill (under low pressure). Use SAE-l40 gear oil.11. a e 	 er s unlvers am s: Remove fitting and replace plug. 

19. 	 Window regulator: Remove door panel and lubricate regulator slide. Use a viscous chassis lubricant. 
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LUBRICATION CHART 
L-160 SERIES TRUCKS 
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- lJl_- 000, latch (14) 

(nh~~;oro IP 
~--~-----Window regulator (19) 

(Both sides) 
A-23657 

PR1NTIO IN UNIT£D SfAf.tS OF ..... ERICA 

Donated by John & Susan Hansen - For Personal Use Only



L UBRICATION 
Section B L-LINE MOTOR TRUCK SERVICE MANUAL 
Page 10 

lUBRICATION CHART INSTRUCTIONS 

l-160 SERIES TRUCKS 

1, Engine: 	 Keep crankcase filled to correct level with high-grade engine oil. Changing oil regularly will remove accumulated dirt. Cold 
weather requires frequent oil change because of increased use of choke, also condensation of moisture. Refill capacity, 7 
quarts: add 1 'quart for oil filter. For trucks in multi-stop, or other services where sustained high engine speeds are not 
encountered, select oil grade as follows: 

TEMPERATURES OIL GRADE TEMPERATURES OIL GRADE 
.. 900 (F.) and up . "" ... SAE-40 100 (F.) to 32 0 (F.) (above zero) SAE-20W 

0
32 (F.) to 900 (F.). . . . . . .. ... . SAE-40 Minu'l, 10 0 (F.. l to 

( .. See Hot Climate - High'Speed instruction following) 10 (F.) above zero.. SAE-IOW 

Temperatures lower than minus 100 F. below zero, use SAE-10W plus kerosene. SAE-IOW may be safely diluted with 
co or eBS erOBene up to 30 percent; mix thorouthly before adding to engine, and check oil level OFTEN - because kerosene 
evaporates rapidly at crankcase temperature. 
Hot Climate - High Speed: For trucks operating on highway, or other service demanding sustained high engine- speeds, use 
engme oil having a viscosity as neal' SAE-40 as possible and as starting ability will permit. Note: High viscosity oils are 
available which also have very good cold-pour characteristics. 

EERIODICALL Y 

E' '1 f'lt {Change cartridge when oil has darkened. Remove filter cover and cartridge, clean inside of filter - install new 
2. 	 ngme o. 1 er: cartridge. Run engine for a few minutes and check filter for leaks. 

3. 	 Engine oil filler: Remove filler cap, clean element, and dip in engine oil - then drain and replace. 

4. 	 Battery: Check water level. If necessary, add pure distilled water to 3/S inch above plates. Do not overfill. 

5 B k t I' d {Cheek fluid level. Do not allow dirt to enter. If necessary, fill to 3/4 inch from top with a high grade auto­
. ra e mas er cy in er: motive type brake fluid. Do not overfill. 

jFor engine air cleaner - remove filter element 'and wash in kerosene; clean oil sump and refill to indicated 
6. 	 Hydrovac air cleaner: level with clean engine oil? same grade used in crankcase, For hydrovac air cleaner - remove cleaner, dis-

Engine 	air cleaner: mantle and clean parts in a cleaning solvent and allow to dry; saturate element with a light oil and replace 
parts. 

7. 	 Water pump: Lubricated at factory Further lubrication not required. 

500 TO 1,000 MILES 

8. 	 ~~e~r:;-g ~nuckl:s:k h ft 1Use a viscous chassis lubricant or SAE-140 gear oil. Do not over-lubricate. Too much oil on 
Pr~;el1:: :~~~t ~:nt:r\e'aring:j knuckles, and on clutch shaft cause failure of brake and clutch lining. 

9. 	 Parking brake linkage: Lubricate linkage, clevis pins, pivot pins, and sliding surfaces with engine oil. 

10. 	 i?,.:,n~.p~~st:· de ds' }Force a viscous chassis lubricant or SAE-140 gear oil into fittings until old lubricant, dirt and water are 
1g 1n le ro n. p l! d 


Clutch and brake pedals: ex e e . 


11. 	 ~t:~~~::o~:otor:}put 10 to 20 drops light engine oil in each cup. Do not over-lubricate. 

jPut one drop of light oil on movable contact arm pivot pin. Remove rotor and put two or three drops of light engine oil 
D' t 'b t ,on felt wick. Apply a light coat of vaseline to distributor cam and contact arm fiber rubbing block. Note: Lubricate12. 15 ,., u or. distributor shaft at overhaul or at 25,OOO-tnile intervals. Use SAE-20 engine oil. Use sealing cotnpound when replacing 

lubricant plug. 

Inspect oil level every 1,000 miles and keep oil up to filler plug, using same make and grade oil as in unit; if same 
grade oil is not available, drain, flush and use new oil. (Drain and flush twice yearly or every 10,000 miles, prefer­
ably in the spring and fall.) SAE-90 cold climate. SAE-140 warm climate. For single reduction axle (8 pints). and13. 	 Differential: for two-speed axle (13 pints). Use SCL, EP gear oil or multi-purpose gear lubricant suitable for hypoid axles as sup­Transmission! plied by a reputable refinery (not Eaton Axles). For Eaton Axles, use hypoid gear lubricant available as Elco Gear

Steering gear, Safety "2811 or its equivalent (see instructions. section HAil). Keep breather fittings clean. For 4-speed syncro-meshElectric shift, transmission (S pints) and steering gear (1 pint). use SCL, EP gear oil or multi-purpose gear oil, supplied by a 
reputable refinery. For electric shift, inspect oil level every 10,QOO miles and keep filled to plug level with SAE-IO 
oil. 

14. 	 Carburetor linkage: }Lubricate linkage, clevis pins, pivot pins, and sliding surfaces with engine oil. Put suitable lubricant on 
Door hinges, door latches: door latches. 

3,000 TO 5,000 MILES 

15 P 11 h ft I' .. t,{Remove plug and install a pressure-gun fitting. Use a viscous chassis lubricant. Force a small amount 
. rope er s a S 1p J01n. into joint. Note: Too much pressure will damage oil seal .and retainer Remove fitting and repla.ce plug. 

10,000 MILES 

16. 	 Front wheel bearings: LRernove wheels, clean and inspect bearings, races and wheel hubs. Repack bearings, using a short fiber wheel 
Rear wheel bearings: Jbearing grease. Replace wheeis and adjust bearings. 

15,000 TO 20,000 MILES 

H d {Must be lubricated every 20,000 tniles or once a year, before cold weather sets in. Retnove pipe plug (located in air inlet
17. y rovac: end of cylinder). Use vacuum cylinder oil and add to top level of plug hole. Replace plug. 

P II hit· l' . t {RetnOve plug, install a pressure-gun fitting and fill (under low pressure). Use SAE-140 gear oil.18, rope er 5 a umversa Jom s: Remove fitting and replace plug. 

19. 	 Window regulator: Remove door panel and lubricate regulator slide. Use .. viscous chassis lubricant. 
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LUBRICATION CHART 

L-170 SERIES TRUCKS 
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LUBRICATION CHART INSTRUCTIONS 

L-170 SERIES TRUCKS 


1. 	 Engine: Keep crankcase filled to correct level with high-grade engine oil. Changing oil regularly will remove accumulated dirt. Col< 
weather required frequent oil change because of increased use of choke, also condensation of moisture. Refill capacity I 

quarts; add I quart for oil filter. For trucks in multi-stop, or other services where sustained high engine speeds are no 
encountered, select oil grade as follows: 

TEMPERATURES OIL GRADE TEMPERATURES OIL GRADE 
* 90 0 {F.} and up .•.•.•.•. SAE-40 10 0 (F.) to 32 0 (F.) (above zero) SAE-20W 

32 0 (F.) to 90 0 (F.) ...... . SAE-40 Minus 10 0 (F.) to 
10 0 (F.) above zero... SAE-IOW 

Temperatures lower than minus 10 0 (F.) below zero, use SAE-IOW plus kerosene. SAE-IOW may be safely diluted wit} 

colorless kerosene up to 30 percent; mix thoroughly before adding to engine, and check oil level OFTEN - because kerosen< 

evaporates rapidly at crankcase temperature. 

Hot Climate - High Speed: For trucks operating on or other service demanding sustained high engine speeds, us, 

engine oil having a viscosity as near SAE- 50 as and as starting ability will permit. Note: High viscosity oils an 

available which also have very good cold-pour characteristics. 


500 TO 1,000 MILES 

2 Oil filter.{Change cartridge when oil has darkened. Remove filter cover and cartridge, clean inside of filter - install new cartridge. 
. . Run engine for a few minutes and check filter for leaks. 

,.. For engine air 	cleaner remove reservoir and djspose dirty oil; clean filter and reservoir and refill to oil level mark 
3. 	 Air cleaners: J,with clean engine oil, same grade used in crankcase~ For hydrovac air cleaner - remove cleaner, dismantle and clean 

lparts in a cleaning solvent and allow to dry; saturate element with a light engine oil and replace parts. 

4. Battery: Check water level. If necessary, add pure distilled water to 3/8 inch above plates. Do not overfill. 

B k t 	 I' d . {CheCk fluid level. Do not allow dirt to enter. If necessary. fill to 3/4 inch from top with a high grade auto-
S. ra e mas er cy In er. motive type brake fluid. Do not overfill. 

6. 	 } Force a viscous chassis lubricant or SAE-140 gear oil into fittings until old lubricant, dirt, and water are7. 
8. Tie. rods: expelled, 
9. Auxiliary spring ends: 

10. Clutch release fork Shaft'} , '.Cl t h db k d 1 Use a V1SCOUS chassls lubrlcant or SAE-140 oil. Do not over-lubricate. Too much oil on knuckles)II. u c. an ra e pe a : and on clutch shaft will cause failure of brake clutch lining.12. Steering k nuc kles: 

13, Parking brake linkage: }L b' t I' k I" 'tC b t 	 l' k u rIca e In age, c eVlS pIns, plVO pins, and sliding surfaces with engine oil. Put suitable lubricant on14. 
IS. D~~rU:i~;:S, l~o~~el:atches: door latches. 

16. SGtenetrator: t }put 10 to 20 drops light engine oil in each cup. Do not over-lubricate.
17. aringmoor! 

j
Put one drop of light oil on movable contact arm Remove rotor and put two or thre'e drops of light engine oil 
on felt wick. Apply a coat of vaseline to the cam and contact arm fiber rubbing block. NOTE: Lubri­

18. Distributor: 	 cate distributor shaft overhaul or at 25,OOO-miIe intervals. Use SAE-20 engine oil. Use sealing compound when re­
placing lubricant plug. For distributor with grease cup: Fill cup with SAE-140 gear oil, as required, and turn one turn 
every 1,000 miles. 

19. Propeller shaft. center bearing: Use a medium short-fiber wheel bearing grease (sodium-soap type). 

20. Steering gear: Remove pipe plug and inspect oil level every 1,000 miles. USB SAE-140 gear oil. Keep housing full of oil. 

21. 	 Transmission Refill: 1,000 miles and keep oil level up to fiUer plug, using same make and 
Code No. 1304 - Capacity 8 same grade is not available, drain, flush and use new oil. (Drain and 
Code No. 1307 - Capacity 12 twice yearly or every 10,000 miles, preferably in the spring and fall.) SAE-90 cold 
Code No. 1308 - Capacity 12 SAE-140 warm climate. For transmission use SLC, EP gear oil or multi-purpose gear 

Differential Refill: supplied by a reputable refinery. For rear axles (not Eaton) use SCL, EP gear oil or multi-
Code No. 1405 - Capacity 8 gear lubricant suitable for hypoid axles supplied by a refinery. For Eaton 
Code.No. 1406 - Capacity II use hypoid gear lubricant available as Elco Gear Safety or its equivalent (see in­

"'Code No. 1411 - Capacity 13 section "A"). "For Electric Shift, inspect oil level every 10,000 miles and keep 
*Code No. 1412 - Capacity 20 to plug level with SAE-IO oil. 

3,000 TO 5,000 MILES 

22. 	 Propeller shaft sl'p . int.{Remove plug and install a pressure-gun fitting. Use a viscous chassis lubricant, Force a small amount 
1 JO • into joint. Note: Too much pressure will damage oil seal and retainer. Remove fitting and replace plug. 

23 Wh 1 b . .{Remove wheels, clean and inspect bearings, races and wheel hubs. Repack bearings) using a short fiber wheel bear­
. ee earmgs. ing grease. Replace wheels and adjust bearings. 

10,000 MILES 

24 Water pump: {Remove plug and install a pressure gun fitting. Use a short-fiber wheel bearing grease and fill housing (under low 
. pressure). 

25. Hydrovac: Inject two ounces vacuum cylinder oil twice yearly or every 10,000 miles, preferably in the spring and fall. 

15,000 TO 20,000 MILES 

plug, install a pressure-gun fitting and fill (under low pressure). Use SAE-140 gear oil.
26. Propeller shaft universal joints: fitting and replace plug. 

27. Window regulator; Retnove door panel and lubricate regulator slide. Use a viscous chassis lubricant. 
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LUBRICATION CHART 
l-lBO, l-lBl, l-lB2, l-lB3, l-lB4 TRUCKS 
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Ch)tch release fork (h.1) 
shaft 

Tr<ll1smission (21) 

_c_c -(GlIS) H vdr(lvac nn left side 

" "- Hvdrovac (3·2<;) 

Parking brake linkage (13) 

Universal joint (26) 

Auxiliarv spring ends (9) 
(Both sides) 

o
Door panel 

(notfor8US)[ (15)
r-r-=r1--- D(~or latch 

~--t::¥.-.L.---Wmdow regulator (27) 
Spring pins ___'~J A-228S5 
(Both sides) 
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LUBRICATION CHART INSTRUCTIONS 

L-180, L-181, L-182, L-183, L-184 TRUCKS 
DAILY 

1. 	 Engine: crankcase filled to correct level with high-grade engine oil. Changing oil regularly will remove accumulated dirt. Col 
frequent oil change because of increased use of choke, also condensation of moisture. Refill capacity J 

for oil filter. For trucks in multi-stop, or other services where sustained high engine speeds are nc 
oil grade as follows: 

TEMPERA TURES OIL GRADE 	 OIL GRADE 
* 90 0 (F.) and up . . . . . . . . . . . . SAE-40 100 (F.) to 32 0 	 SAE-20W 

320 (F.) to 900 (F.). . . . . . . . . . . SAE-40 Minus 100 (F.) 
(" See Hot Climate - High Speed instruction following) 100 (F.) above zero. SAE-IOW 

SAE-IOW plus kerosene. SAE-IOW may be safely diluted wit 
adding to engine, and check oilleve! OFTEN - because kerosen 

crankcase temperatur e~ 
For trucks operating on highway~ or other service demanding sustained high engine speeds~ us 

as near SAE-40 as possible and as starting ability will permit. Note; High viscosity oils ar 
have very good cold-pour characteristics. 

500 TO 1,000 MILES 

2 0'1 nt . {Change cartridge when oil has darkened. Remove filter cover and cartridge, clean inside of filter - install new cartridg< 
• 1 1 er. Run engine for a few minutes and check filter for leaks. 

engine air cleaner remove reservoir and dispose dirty oil; clean filter and reservoir and refill to oil level mar 
3. 	 Air cleaners: clean engine oil, same grade used in crankcase. For hydrovac air cleaner remove cleaner, dismantle and clea 

in a cleaning solvent and allow to dry; saturate element with a light engine oil and replace parts. 

4. Battery: Check water level. If necessary, add pure distilled water to 3/8 inch above plates. Do not overfill. 

1. d {Cheek fluid level. Do not allow dirt to enter. If necessary, fill to 3/4 inch from top with a high grade auto 
5. Brake master cy m 	 er: motive type brake fluid. Do not overfill. 

6. Spring pins: ) 
7. Drag links: Force a viscous chassis lubricant or SAE-140 gear oil into fittings until old lubricant, dirt, and water ar 
8. Tie rods: expelled. 
9. Auxiliary spring ends: 

10. 
11. giu~c~ re~e~se:ork rl~ft:}use a viscous chassis lubricant or SAE-140 gear oil. Do not over-lubricate. Too much oil on knuckles 

U c. an rka e pc a. and on clutch shaft will cause failure of brake and clutch lining.
12. Steerlng knue l es: 

13. ~ar~ing ~ra~.e ~inkage: }LUbricate linkage, clevis pins, pivot pins, and sliding surfaces with engine oil. Put suitable lubricant o'14. ar ure or In age: door lat hes 
15. Door hinges, door latches: c. 

16. sGtenetrator: t }put 10 to 20 drops light engine oil in each cup. Do not over-lubricate.
17. armgmoor: 

Put one drop of light oil On movable contact arm pivot pin. Remove rotor and put two or three drops of light engine oi 
on felt wick. Apply a light coat of vaseline to the distributor cam and contact arm fiber rubbing block. NOTE: Lubricat 

18. 	 Distributor: distributor shaft at overhaul or at 25,OOO-mile intervals. Use SAE·20 engine oil. Use compound when replacin' 
{ lubricant plug. For distributor with grease cup: fill cup. with SAE-140 gear oil, as and turn one tu::-n ever' 

1,000 miles. 

19. Propeller shaft center bearing: Use a medium short-fiber wheel bearing grease (sodium-soap type). 

20. Steering gear: Remove pipe plug and inspect oil level every 1.000 miles. Use SAE-140 gear oil. Keep hOUSing full of oil. 

21. 	 Transmission Refill: Inspect oil level every 1,009 miles and keep oil level up to filler plug I using same make an' 
Code No. 1307 12 Pts. grade oil as in unit; if same grade is not drain, flush and ust? new oil. (Drain an, 
Code No. 1308 12 Pts. flush twice yearly or every 10,000 miles, in the spring and falL) SAE-90 col, 

Differential Refill: climate. SAE-140 warm climate. For transmission use SLC, EP ~ear oil or multi-purpos, 
Code No. 1406 ".""'Cl:W 11 Pts. gear oil supplied by a reputable refinery. For rear axles (not Eaton) use SCL, EP gear oil o. 

*Code No. 1412 20 Pts. multi-purpose gear lubricant suitable for axles supplied by a reputable refinery. Fo 
Code No. 1407 u8""'Cl.<V 20 Pts. Eaton axles, use hypoid gear lubricant as Elco Gear Safety "28" or its equivalent (se, 

*Code No. 1413 22 Pts. instructions, section "A"). "For Electric Shift, inspect oil level every 10,000 miles and keel 
Code No. 1415 L.a,UElCl<V 19 Fts. filled to plug level with SAE-lO oil. 

3,000 TO 5,000 MILES 

l' ,. 	t. rRemove plug and install a pressure-gun fitting~ Use a viscous chassis lubricant. Force a srnall amoun22. Propeller shaft S Ip JOln '1 :into joint. Note: Too much pressure will damage oil seal and retainer. Remove fitting and replace plug. 

wheels, clean and inspect bearings) race!? and wheel hubs. Repack bearings. using a short fiber whee23. Wheel 
grease. Replace wheels and adjust bearings. 

10,000 MILES 

and install a pressure gun fitting. Use a short-fiber wheel bearing grease and fill housing (under lo\'24. Water 

25. Hydrovac: 	 lnject two ounces vacuUm cylinder oil twice yearly or every 10,000 miles, preferably in the spring and fall. 

15,000 TO 20,000 MILES 

1 h 	ft· l' . t {ReITIOVe plug, install a pressure·gun fitting and fill (under low pressure). Use SAE-140 ;sear oil26. Propel er s a 	 unlversa JOin S: ReITIove fitting and replace plug. 

27. W'indow regulator: 	 Remove do~r panel and lubricate regulator slide. Use a viscous chassie lubricant. 
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LUBRICATION CHART 

L-190 SERIES TRUCKS 


Spring pins (6)--___ Oil filter Water pump (25) 

(Both sides) (I) ,/ 


Steering gear (8) -----___ -- ­
relay lever 


Drag link 

(15)
Steering gear 

Tie rod ends (II) 
(Both sides) 

Air cleaner 

~-Spring pins (6)Starting motor 

(Both sides) 


Clutch and brake 
pedals -------- Transmission (22) 

Battery 

Master cylinder 

--------
P--_-J" - (Bus) Hydrovac on left side 

Universal joint (27)-----­
\ 
\ 

Center bearing \ 

\. Hydrovac (3"26) 


Universal joint 
 --0-­ - - --- Parking brake linkage (14)
Slip joint 

Spring pins (6)-----_____ I-Auxiliary spring ends (10)
(Both sides) / (Both sides) 

Univ"".1 joint (27) -J~ 

Diffe"ntial (22)-____~ -- ­

--.. 
; ........ ,--....;... 


Rear wheel bearings __. -­
(Both sides) (24) 


Door hinge 
_ - Door latch (16)-- '--.../ 

Spring pins 
(Both sides) --- Window regulator (28) 

Spring pins A-23658 

(Both sides) 
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LUBRICATION CHART INSTRUCTIONS 

l-190 SERIES TRUCKS 

1. 	 Engine: Keep crankcase filled to correct level with high-grade engine oil. Changing oil regularly will remove accumulated dirt. Cold 
weather requires frequent oil change because of increased use of choke, also condensation of moisture~ Refill ca.pacity, 7 
quarts; add 1 quart for oil filter. For trucks in multi-stop, or other services where sustained high engine speeds are not 
encountered, select oil grade 8:5 follows: 

TEMPERATURES OIL GRADE TEMPERATURES OIL GRADE 
* 90° (F.) and up • • . . • • • • • . • • SAE-40 100 (F.) to 320 (F.) (above zero) SAE-20W 

32° (F.) to 90 0 (F.). • . • . • . • . • . • .• SAE-40 Minus lOa (F.) to 
(* See Hot Climate - High Speed instruction following) 100 (F .)·above Zero•.•.... SAE-IOW 

Temperatures lower than minus lOa (F.) below zero, use SAE-IOW plus kerosene. SAE-IOW may be safely diluted with 
colorless kerosene up to 30 percent; nllX thoroughly before adding to engine, and check oil level OFTEN - because kerosene 
evaporates rapidly at crankcase temperature. 
Hot Climate - High Speed: For trucks operating on highway, or other service demanding sustained high engine speeds, use 
engine all havmg a viscosity as near SAE-40 as possible and as starting ability will permit. Note: High viscosity oils are 
available which also have very good cold-pour characteristics~ 

~TO 1,000 MILES 

0'1 £'1t .{Change cartridge when oil has darkened. Remove filter cover and cartridge, clean inside of filter - install new cartridge. 
2. 1 1 er. Run engine'for a few minutes and check filter for leaks. 

For engine 	air cleaner remove reservoir and dispose dirty oil; clean filter and reservoir and refill to oil level mark 
3. Air cleaners: with clean engine oil, same grade used in crankcase. For hydrovac air cleaner - remove cleaner, dismantle and clean 

{ parts iri a cleaning solvent and allow to dry; saturate element with a light engine oil and replace parts. 

4. Battery: Check water level. If necessary, add pure distilled water to 3/8 inch above plates. Do not overfill. 

B k t 1· d {Cheek fluid level. Do not allow dirt to enter. If necessary, fill to 3/4 inch from top with a high grade auto­
5. ra e mas er cy In er: motive type brake fluid. Do not overfill. 

6. Ste~ring. gear relay arm:} 
7. ;prm1p~n.s: Force a viscous chassis lubricant or SAE-140 gear oil into fittings until old lubricant, dirt and water are
8. 
9. T~:~o~~: s: expelled. 

10. Auxiliary spring ends: 

11. Clutch release fork Shaft:}use a viscous chassis lubricant or SAE-140 gear oil, Do not over-lubricate. Too much oil on knuckles,
12. Clutch and brake pedal: and on clutch shaft will cause failure of brake and clutch lining. 
13. Steering knuckles: 

14. Parking brake linkage: }Lubricate linkage, clevis pins, pivot pins, and sliding surfaces with engine oil. Put suitable lubricant on 
15. Carburetor Imkage: door latches 
16. Door hinges J door latches: . 

17. Generator: }put 10 to 20 drops light engine oil in each cup. Do not over·lubricate,
18. Startmg motor: 

j
Put one drop of light oil on movable contact arm pivot pin, Remove rotor and put two or three drops of light engine oil 
on felt wick. Apply a light coat of vaseline to the distributor cam and contact arm fiber rubbing block. NOTE: Lubricate 

19. Distributor: distributor shaft at overhaul or at 25,OOO-mile intervals. Use SAE-20 engine oil. Use sealing compound when replacing 
lubricant plug. For distributor with grease cup: fill cup with SAE-140 gear oil, as required, and tUrn one turn every 
1,000 miles. Put one or two drops of engine oil on governQr rotor. 

20. Propeller shaft center bearing: Use a medium short-fiber wheel bearing grease (sodium-soap type). 

21. Steering gear: Remove pipe plug and inspect oil level every 1,000 miles. Use SAE-140 gear oil. Keep housing full of oil. 

22. Transmission Refill: Inspect oil 	level every 1,000 miles and keep oil level up to filler plug, using same make and
Code No. 1309 - Capacity 19 Pts. grade oil as in unit; if same grade is not available, drain, flush and use new oil~ (Drain and
Code No. 1310 Capacity 19 Pts. flush twice 	yearly Or every 10,000 miles. preferably in the spring and fall.) SAE-90 cold

Differential Refill: climate. SAE-140 warm climate. For transmission use SCL. EP gear oil or nlUlti-purpose
Code No. 1407 - Capacity 20 Pts. gear oil supplied by a reputable refinery. For rear axles (not Eaton) use SCL. EP gear oil Or
Code No. 1408 - Capacity 18 Pts. 

mUlti-purpose gear lubricant suitable for hypoid axles supplied by a reputable refinery. For
"Code No. 1413 - Capacity 22 Pts. 

Eaton axles, use hypoid gear lubricant available as Eko Gear Safety" 28" or its equivalent (see
"Code No. 1414 Capacity 22 Pts. instructions. section "A"). *For Electric Shift, inspect oil level every lO~OOO IIliles and keep

Code No. 1415 - Capacity 19 Pts. filled to plug level with SAE-IO oil.
Code No. 1416 - Capacity 19 Pts. 

3,000 TO 5,000 MILES 

23 P II h ft 1· .. t.{Remove plug and install a pressure-gun fitting. Use a viscous chassis lubricant. Force a small amount 
. rope er 5 a S lp JOln. into joint. Note: Too much pressure will damage oil seal and retainer. Remove fitting and replace plug. 

Wh 1 b . {Remove '~heelsj clean and~spect bearings, races and wheel hubs. Repack bearings. using a short fiber wheel 
24. ee 	 eaTIngs: bearing grease. Replace wheels and adjust bearings. 

10,000 MILES 

W t {Remove plug and install a pressure gun fitting. Use a short-fiber wheel bearing grease and fill housing (under low 
25. a er pump: pressure) 

26. Hydrovac: Inject two ounces vacuum cylinder oil twice yearly or every 10,000 miles, preferably in the spring and fall. 

15,000 T020,000 MILES 

2 1 h f· 1· . t {Remove plug, install a pressure-gun fitting and fill (under low pressure). Use SAE-140 gear oil. 
7. Propel er sat umversa Jam s: Remove fitting and replace plug. 

28. Window regulator: Remove door panel and lubricate regulator slide. Use a viscous chassis lubricant. 
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Spring pins 
(Both sides) 

Steering gear relay lever 

Steering knuckles 
(Both sides) 


Front wheel bearing 

(Both sides) 


Steering gear 

Tie rod ends 
(Both sides) 

Air cleaner 

Starting motor 

Spring pins 
(Both sides) 

Clutch and brake 
pedals 

Battery 

Master cylinder 

Universal joint 

Center bearing 

Parking brake linkage 

Universal joint 

Spring pins 
(Both sides) 

Slip joint 

Rear wheel bearings 
(Both sides) 

Universal joint 

Differential 

Door hinge 

Spring pins 
(Both sides) 
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LUBRICATION CHART 

L-200 SERIES TRUCKS 


(10)-_ (7) 

(11) 

(14) 

(S-10) 

(3-20) 

[Auxiliary spring end (10) 
I (Both sides) 

I 
I 

I 

8-4747 

PRINTED IN UNITED $TATES OF' AMERICA 

Donated by John & Susan Hansen - For Personal Use Only



L UBRICATION 
Section B L-UNE MOTOR TRUCK SERVICE MANUAL 
Page 18 

LUBRICATION CHART INSTRUCTIONS 

L-200 SERIES TRUCKS 


1. 	 Engine: Keep crankcase filled to correct level with high-grade engine oil. Changing oil regularly will remove accumulated dirt. Cole 
weather requires frequent oil change because of increased use of choke, also condensation of moisture. Refill capacity, '; 
quarts: add 1 quart for oil filter. For trucks in multi-stop, or other services where sustained high engine speeds are not 
encountered, select oil grade as follows: 

TEMPERATURES OIL GRADE TEMPERATURES OIL GRADE
* 900 (F.),and up , . . . . . . . . . . . . . .. SAE-40 10 0 (F.) to 320 (F.) (above zero) • . . • •• SAE-20W 

32 0 (F.) to 90 0 (F.). . . • . . . • . • • . .. SAE-40 Minus 100 tF.) to 
(* See Hot Climate - High Speed instruction following) 10 0 (F.) above zero............• SAE-IOW 

Temperatures lower than minus' 100 (F.) below zero, use SAE·IOW plus kerosene. SAE·IOW may be safely diluted with 
colorless kerosene up to 30 percent; mix: thoroughly before adding to engine, and check oil level OFTEN· because kerosene 
evaporates rapidly at crankcase temperature. 
Hot Climate - High Speed: For trucks operating on highway, or other service demanding sustained high engine speeds, use 
engme oil havmg a viscosity as near SAE·40 as possible and as starting ability will permit. Note: High viscosity oils are 
available which also have very good cold-pour characteristics. 

500 TO 1.000 MILES 

2 Oil ['it 	 • {Change cartridge when oil has darkened. Remove filter cover and cartridge, clean inside of filter install new cartridge. 
• 1 er. Run engine for a few minutes and check filter for leaks. 

For engine air cleaner remove reservoir and dispose dirty oil; clean filter and reservoir' and refill to oi11evel mark 
3. Air cleaners: with clean engine oil! same grade used in crankcase. For hydrovac air cleaner ... remove cleaner, dismantle and clean 

{ parts in a cleaning solvent and allow to dry; saturate element with a light engine oil and replace parts. 

4. Battery: Check water level. If necessary, add pur e distilled water to 3/8 inch above plates. Do not overfill. 

B k t li d {Cheek fluid level. Do not allow dirt to enter. If necessary, fill to 3/4 inch from top with a high grade auto· 
5. ra e mas er cy n er; motive type brake fluid. Do not overfill. 

6. Steering gear relay arm:}
7. ~ringlpi:s: For'ce a viscous chassis lubricant or SAE-140 gear oil into fittings until old lubricant, dirt and water are
8. Trea;o~~: s: expelled.9. 

10. Auxiliary spring ends: 

II. Clutch release fork Shaft:}use a viscous chassis lubricant or SAE-140 gear oil. Do not over-lubricate. Too much oil on knuckles,
12. Clutch and brake pedal: and on clutch shaft will cause failure of brake and clutch lining.
13. Steermg knuckles: 

14. Parking brake linkage: }L b' t I' k 1" 't' d I'd' f 'th· 'I P 'bl 1 b .Carburetor linkage! d U r~c~ ~ 1n age, c eVlS plns, PIVO plns, an S 1 Lng sur aces WI engIne 01 ut sUlta e u ricant on;0I 
Door hinges, door latches: oor aces. 

17. GStenet:ator: t }put IOta 20 drops light engine oil in each cup. Do not over-lubricate.
18. ar Ing rna or: 

Put one drop of light oil on movable contact arm pivot pin. Remove rotor and put two or three drops of light engine oil 
on felt wick. Apply a light coat of vaseline to the distributor cam and contact arm fiber rubbing blOCK. NOTE: Lubricate 

19. Distributor: distributor shaft at overhaul or at 25,OOO-mile intervals. Use SAE-20 engine oil. Use sealing compound when replacing 
(	 lubricant plug. For distributor with grease cup: fill cup with SAE·140 gear oil, as required, and turn One turn every 

1,000 miles. Put one or two drops of engine oil on governor rotor. 

20. Propeller shaft center bearing: Use a medium short-fiber wheel bearing grease (sodium-soap type). 

21. Steering gear: Remove pipe plug and inspect oil level every 1,000 miles. Use SAE-140 gear oil, Keep housing full of oil. 

22. 	 Transmission'Refill: 
C"de No. 1309 - Capacity 19 Pts. Inspect oil level every 1,000 miles and keep oil level up to filler plug, using same make and 
Code No. 1310 - Capacity 19 Pts. grade oil ·as in unit; if same grade is not available, drain, flush and use new oil. (Drain and 
Code No. 1311 - Capacity 24 Pts. flush twice yearly or every 10,000 miles, preferably in the spring and fall.) SAE-90 cold 
Code No. 1312 - Capacity 24 Pts. climate. SAE·140 warm climate. For transmission use SCL, EP !;lear oil or multi-purpose 

Differential Refill: gear oil supplied by a reputable refinery. For rear axles (not Eaton) use SCL, EP oil or 
Code No. 1408 Capacity 18 Pts. multi-purpose gear lubricant suitable for hypoid axles supplied by a reputable For 
Code No. 1416 Capacity 19 Pts. Eaton axles, use hypoid gear lubricant available as Elco Gear Safety "28" or its (see 
Code No. 1419 Capacity 38 Pts. instructions, section "A"). *For Electric Shift, inspect oil level every 10,000 keep 

*Code No. 1414 - Capacity 22 Pt•. filled to plug level with SAE-IO oil. 

*Code No. 1422 - Capacity 37 Pts. 


3,000 TO 5,000 MILES 

23 P II h ft I' .. t.{Remove plug and install a pressure-gun fitting. Use a viscous chassis lubricant. Force a small amount 
. rope er s a s Ip Jom. into joint. Note: Too much pressure will damage oil seal and retainer. Remove fitting and replace plug. 

Wh 1 b ' {Remove wheels, clean and inspect bearings, races and wheel hubs. Repack bearings, using a short fiber wheel 
24. ee 	 earmgs: bearing grease. Replace wheels and adjust bearings. 

10,000 MILES 

W t {Remove plug and install a pressure gun fitting. Use a short-fiber wheel bearing grease and fill housing (under low25. a er pump: 	 pressure). 

26. Hydrovac: Inject two ounces vacuum cylinder oil twice yearly or every 10,000 miles. preferably in the spring and fall. 

15,000 TO 20,000 MILES 

h ft' I ' , t {Remove plug, install a pressure-gun fitting and fill (under low pressure). Use SAE·140 gear oil. 
27. Propeller 5 a unlversa Jom s: Remove fitting and replace plug. 

28. Window regulator: Remove door panel and lubricate regulator slide. Use a viscous chassis lubricant. 
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PROPELLER SHAFT 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 

The propeller shafts are of tubular construction, 
having splined slip yokes and universal joints 
with steel roller bearings. Front propeller 
shafts have fixed joints while rear propeller 
shafts have the slip yoke which allows for vari­
ations in distance between rear axle and trans­
mission or center bearing. 

Universal joints used on L-Line trucks are of 
several types and sizes, and are illustrated 
below. 

Fig. I -- Illustration shows details of the 
"C" type universal joint. with this type 
joint the four bearings on the journal or 
cross are al ike. 

"R" TYPE BEARIN 

Fig. 2 -- Showing details of the NCR" type 
joint. In this type joint one pair of bear­
ings is of the "C" type while the opposite 
pair of bearings is of the OR" type. 

DRIVE 
LUG 

"CS" TYPE TRUNNION 
BEARING A·raror 

Fig. 3 -- Showing details of the "cs" type 
joint. On this type joint the "C" type bear­
ings are secured by means of straps or lock 
plates. 

'!.-22.~ff 

Fig. If -- Spicer propeller shaft joint. 

Disassembling (Type C) Joint 

To take a joint and shaft as sern.bly out of a 
chassis, it is necessary only to remove eight 
capscrews; the four screws that hold the two 
bearings to the transmission fitting, whether 
it be fitting yoke or brake flange fitting, or the 
center joint fitting on a long wheelbase chassis 
and the four screws that hold the two bearings 
to the pinion shaft fitting (Fig. 5). To disengage 
the bearings from the end fittings, compress 
the slip joint. 

Care must be taken to prevent the bearings from 
falling off the journals of the spider when they 
have been disengaged from the fitting yokes. It 
is a good idea to tie the bearings together in 
place on the spider while the other bearings are 
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Flange type bearing 
A.22022 

Fi g. 5 

being disengaged from the slip yoke and pro­
peller shaft yoke. This precaution should be 
taken to eliminate the possibility of dirt or other 
foreign matter from entering the bearings, 
provided they are to be used iigain. It requires 
but very little dirt or other foreign matter in a 
bearing to cause considerable damage to a joint. 

Unless the propeller shaft or the slip yoke is 
to be replaced, it is best not to disassemble these 
two parts. They are balanced in the position 
in which they are found, and should remain in 
that position. 

When a bearing is removed from the spider, the 
cork packing washer usually comes off with, 
and remains in, the bearing. If the joint has 
given considerable service, the cork packing 
washers should be removed from the bearing 
and replaced. 

Reassembling (Type C) Joint 

All parts should be thoroughly cleaned before 
they are reassembled. and each bearing should 
be packed with a small amount of clean lubri­
cant. (Use a high-grade lightweight semi-fluid 
chassis lubricant.) 

Before assembling the bearings to the spider, be 
sure the four dust shields are in place on the 
shoulders of the journals of the spider. Place a 
new cork packing washer on each journal and 
push it up to the shoulder. Then place the bearing 
on the journal. 

Because new cork packing washers are used, 
and also because a possible air-lock is in the 
bearings, it is necessary to compress the bear­
ings in order to get them in the proper location 
for assembling to the yokes and fittings. After 
opposite bearings have been compressed as 
much as possible, a tie wire is to be used to 
keep them in the compressed position. When 
all four bearings have been compressed tightly 
in place on each of the two spiders, these spider 
and bearing assemblies are then ready for at­
taching to the propeller shaft yoke and slip yoke. 

Sometimes, due to the air-lock in the bearings not 
having been entirely eliminated by compressing 
the bearings, it is necessary to tap the ends of 
the bearings lightly with a hammer. This will 
relieve the air-lock and permit the assembly of 
the bearings to the yoke without further difficulty. 

When the key or lug (Fig. l) of a bear ing is 
seated properly in the keyway of the yoke, the 
entire face of the bearing will be flat on the 
face of the yoke. Be sure the entire face of 
each bearing is flush with the face of the yoke 
before inserting the capscrews. 

A single lock plate is used for locking each set 
of two screws. The screws are to be assembled 
in the holes of the lock plates before they are 
inserted in the yoke screw holes. After the 
screws have been drawn up as tightly as possible, 
one of the two projecting lips at each end of the 
lock plate is to be turned up tightly against a 
flat side of the lock head. It is very important 
that each screw be securely locked. 

It is necessary to have perfect alignment of 
the front and rear joints. Therefore, if either 
the slip yoke or propeller shaft has been re­
placed, be sure when assembling these two items 
that the bearing keyway of the slip yoke is in 
alignment with the bearing keyway of the pro­
peller shaft yoke. 

Due to the design and construction of the drive 
shaft and universal joint assembly, the replace­
ment of any part or parts can be accomplished 
without special tools or garage equipment. Re­
placements can be made without removing the 
propeller shaft assembly from the chassis. 

If a failure occurs in the rear joints, the bearing 
capscrews can be removed, and the propeller 
shaft pushed forward in the slip yoke, thereby 
disengaging the bearings from both the propeller 
shaft yoke and the pinion shaft yoke. The re­
assembling of the joint is no more difficult then 
disassembling. Less difficulty will be ex­
perienced in the reassembly if the bearings are 
assembled to the propeller shaft yoke first. 

The same procedure is to be followed in dis­
assembling, replacing parts and reassembling the 
front slip joint, the only difference being that 
the slip yoke is pushed back on the propeller 
shaft. The best results will be obtained in the 
reassembly of this joint if the bearings are 
first assembled to the slip yoke. 

If the slip yoke or propeller shaft has been 
damaged and must be replaced, these two parts 
can be disassembled merely by removing the 
slip yoke grease retainer or cap. In such in­
stances it is necessary to be very careful when 
reassembling the shaft and slip yoke that the 
bearing drive lugs of the slip yoke are directly 
in line with the bearing drive lugs of the pro­
peller shaft yoke. Arrows stamped on the pro­
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Slip yoke Splined stub 

Alignment arrows A·22023 

Fig. 6 

peller shaft and slip yoke indicate the correct 
position for asseInbly. THESE ARROWS MUST 
MATCH (Fig. 6). 

Disassembling (Type CR, CRS) Joints 

DisasseInble propeller shaft joint using follow­
ing procedure: 

ReInove the propeller shaft froIn the truck by 
taking out four capscrews at each end holding 
the flange type bearings to the fitting yokes, 
being careful not to let the flanged bearings 
fall off and perInit foreign Inatter to enter the 
rollers. ClaInp the propeller shaft in a vise and 
reInove the flange bearings (two at each end). 
The reInaining bearings are cylindrical in shape 
and fit into bore in the yoke arIns. 

There are snap rings fitting in grooves of the 
bearings which locate theIn on the inside of the 
yoke arIns. These snap rings can be reInoved, 
as shown in Fig. 7, by Ineans of a punch placed 
against an end of the snap ring loop and then 
tapping the end of the punch with a haInIner, until 
the ring COInes off the bearing. After all of the 
snap rings have been reInoved, the asseInbly can 
be placed on parallels, or in a vise, as shown in 
Fig. 8, with the trunnions of the cross resting on 
parallels on the vise jaws and the yoke IneIn­
ber s suspended. By striking the suspended 
yoke, as shown, the yoke IneInber will be driven 
down until it COInes in contact with the cross. 
This will leave the bearing protruding, as shown. 

After one of the bearings has been driven out 
in this way, the cOInplete asseInbly should be 
turned over, and the saIne operation repeated, 
to drive the opposite bearing out part way. This 
leaves both bearings protruding frOIn the yoke. 

The next operation is to claInp the end of a pro­
truding bearing in a vise, as shown in Fig. 9, 
and then proceed to strike the yoke IneInber 
until the bearing is cOInpletely released froIn its 
snug fit in the yoke. Turn the asseInbly around, 
claInp the other bearing in the vise in the saIne 
Inanner as before, and drive yoke IneInber froIn 
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the bearing. The cross IneInber then can be 
reInoved froIn the yoke without any difficulty. 

Should any of the working parts be worn, they 
should be renewed with a new cross and four 
cOInplete bearing asseInblies. In handling these 
parts, be sure that the trunnions of the cross are 
clean and that no dirt gets into the bearings be­
fore they are asseInbled into the joint. 

It is always advisable to replace the old cork 
sealing washers on each of the trunnions, which 
serve to prevent the ingress of dirt and retain 
the lubricant in the bearing units. 

Reassembling (Type CR, CRS) Joints 

Before asseInbling the bearings, be sure that 
there is lubricant in each one, then proceed 
as follows: 

Rest one of the yoke forks on a flat piece of iron, 
leaving the other fork IneInber freely suspended 
below, then drive one of the bearings in, so that 

Fig. 7 

Fig. 8 
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Fig. 9 

the open end COInes flush with the inside of the 
yoke fork. Insert the cross through the opposite 
hole without the bearings, and swing in place and 
down into the partially assembled bearings. Turn 
the asseInbly over, resting the above partially 
assembled bearing on the flat surface, and drive 
in the other bearing (Fig. 10). 

Fig. 10 

By continuing to tap the bearings, they will both 
find their seats against the ends of the trun­
nions and will CaIne approxiznately flush with the 
outside of the yoke. 

After this is done, it is possible that there will 
be SaIne off-center condition between the cross 
and the yoke. This is an advantage, because 
it permits driving in the snap ring on the side that 
gives the Inost clearance. This is shown in 
Fig. 11. 

After the first snap ring is in place, the asseInbly 
should be turned over, as shown in Fig. 12, 
having the one assembled snap ring at the bottoIn 
and resting the yoke on the flat iron surface, 
then striking the bearing on the top, driving the 
upper bearing down, which carries the lower 
bearing with it. until the snap ring rests securely 
against the Inilled surface of the yoke fork. 
After this is done. put in the opposite snap ring, 
and the joint is ready for service. 

Fig. II 

Fi g. 12 
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Disassembling (Type 1410 Spicer) Joint 
a, Remove oil seal retainer from end of slip 

joint and remove slip joint assembly from 
shaft, When replacing slip joint, make cer­
tain that arrows on shaft and joint are in line 
(Fig. 13). 

b. 	 Place joint assembly in vise using soft jaws 
to protect the joint threads, Remove needle 
bearing assembly from journal or cross 
(Fig, 14). 

c. 	 Using a small punch,_ tap end of needle bear­
ing assembly to loosen snap ring. Move 
needle bearing only enough to break bearing 
assembly away from snap ring (Fig, 15). 

d. 	 Remove snap ring from slip joint or yoke. 
Turn joint over and remove opposite snap Fig. 	 15 
ring 	(Fig. 16). 

e, 	 Tap needle bearing until opposite needle 
bearing is free of yoke; using a soft round 
drift (brass) with flat face about 1/32" small­
er than the diameter of the hole in the yoke 
to prevent damage to the bearing (Fig. 17). 

Fi g. 	 16~.-22718 

Fi g. 13 


Drift (brass) --.... 


Needle __--II" 

Bearing 

Needle 
Bearing------...,; 

Fig. 	 I~ Fig. 17 
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f. Turn yoke or joint over and tap on exposed 
end of journal or cross end to remove re­
maining needle bearing (Fig. 18). 

g. Remove journal cross from yoke. Tip cross 
as shown in Fig. 19, and lift out of yoke. 

Drift ------...... 

Journal -----.... 

Needle 

Bearing 


Fig. 18 

Reservoirs 

Fig. i9 

Reassembling (Type 1410 Spicer) Joint 

Reassembling is merely a reversal of the fore­
going disassembling operations. On joints with­
out a lubrication fitting, repack reservoirs in 
the journal cross ends with a good grade 0 f 
semi-fluid lubricant (140 S.A.E.). Make sure 
the reservoirs in each trunnion are filled. With 
the rollers in the race, fill the race about 1/3 full. 

Lubrication (Slip Yokes and Joints) 

Propeller shaft slip yokes are to be lubricated 
every 3,000 to 5,000 miles. Use viscous chassis 
lubricant or SAE-140 gear oil. Remove the pipe 
plug and inject lubricant. Replace the pipe plug. 

The universal joints are lubricated every 15,000 
to 20,000 miles using a viscous lubricant or 
SAE-140 gear oil. Remove pipe plug and inject 
lubricant using a low pressure grease gun. Re­
place pipe plug. 

Cleaning and Inspection 

1. 	 CLEAN ALL PARTS--Use a suitable clean­
ing fluid. Allow the parts to remain in t.he 
cleaner for some time to loosen up any' 
particles of grease or foreign matter. 
Remove any burrs or rough spots from 
any machined surfaces. 

2. 	 NEEDLE BEARING--Do not disassemble. 
Clean with short stiff brush and blowout 
with compressed air. Work a small quantity 
of lubricant (140 S.A.E. Oil) into each needle 
bearing and turn the needle bearing on the 
trunnion to check wear. Replace if worn. 

3. 	 JOURNAL CROSS--Because worn needle 
bearings used with a new journal cross, 
or new needle bearings used with a worn 
journal cross, will wear more rapidly 
(making another replacement necessary 
in a short time) always replace the journal 
cross and four needle bearings as a unit. 

4. 	 JOURNAL AND BEARING KIT--To facilitate 
the replacement of journals and bearings, a 
journal and bearing kit is available. The 
use of the kit insures having the correct 
individual parts when required, and saves 
valuable time. 
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PROPELLER SHAFT CENTER BEARINGS 


Fig. 20 -- Pre-lubricated center bearing. 

Construction (Pre-Lubricated Type Bearing) 

The center bearing used on the L-110 to L-150 
trucks is the pre-lubricated, single-row ball ­
bearing type. The bearing is permanently sealed 
against water or dirt entering into bearing to 
cause rapid wear. The center bearing is still 
further protected from dirt and water by three 
slingers and a dust shield, forming an integral 
part of the center bearing assembly, 

The flexibility of the mounting protects the 
bearing from al1 misaligning forces caused by 
unevenness of the road and results in the lowest 
possible bearing resistance, a minimum loss of 
power, and a distinct reduction in drive-line 
noises, 

Disassembling (Pre-Lubricated Type Bearing) 

The prelubricated type center bearing can be 
serviced without removing the propeller shaft 
from the truck although a much more satis­
factory job can be performed by removing the 
shaft and center bearing assembly from the 
vehicle. The following illustrations show ser­
vicing procedure with the shaft removed. Dis­
assemble the bearing as follows: 

a. Remove retainer rivets from each side of 
rear dust shield (Fig. 21). 

b. Use a broad nose chisel to 
dust shield (Fig. 22). 

remove rear 

c. Remove clamp bolt from rear dust shield 
assembly (Fig. 23). 

d, Carefully bend (open) rear dust shield as­
sembly only enough to remove from the 
hous ing and shaft (Fig. 24). 

e, Apply puller to strap or bracket edge of 
bearing housing, pull housing and bracket 
assembly from rubber ring (Fig. 25). 

PRINTEO IN UNITED STArES OF AMERICA 

Fig. 21 

Fig. 22 

A-22501 

Fig. 23 

A-22499 
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Fig.21t 

Fig. 25 

f. 	 Place puller plates between slinger and 
rear of bearing and pull bearing with rubber 
ring and r ear slinger from end of shaft 
(Fig. 26). NOTE: Make certain that the 
pulling pressure is exerted on the bearing 
inner race, or cone, if the bearing is to be 
reused. The bearing is prelubricated 
(lubricated at factory) and no further lubri­
cation is necessary. If the sealing parts 
(Fig. 27 are damaged during the removal or 
replacing operation, the bearing is apt to fail 
because of loss of lubricant. 

g. 	 Remove rubber from bearing (F . 27). 
When replacing bearing and rubber ring in 
housing, apply thin coating of soap solution 
to ring to permit easy entry of rubber ring 
into housing. The bearing is a press fit on 
the shaft. Use a short length of tube or pipe 
slightly larger on its ID than the propeller 
shaft spline diameter for pressing on the 
slinger. bearing and rubber ring as sembly 
and outer slinger. 

Fig. 26 

Fig. 27 

Reassembling (Pre-Lubricated Type Bearing) 

Reassembling procedure is the reverse of the 
foregoing disassembling operations. 

Construction (Not Pre-Lubricated Type) Bearing 

Figs. 28, 29, and 30 illustrate the construction 
details of the center bearing assembly as used 
on L-l60 trucks and up. 

The center bearing is constructed having a 
double-row tapered roller bearing operating 
in a special housing in which lubricant channels 
have been incorporated to assure a continuous 
flow of lubricant to the bearing. 
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The assembly is amply provided with shields and 
slingers to prevent the entrance of dirt and water, 
and the entire assembly is mounted in a rubber 
ring to provide insulation from the frame. 

Frame Rubber
cro88member ring 

retainer 

Tapered roller 
bearings 

A-23452 
Fig. 28 -- Center bearing used on L-160 Series. 

FRAME 

CROSSMEMBER INSULATOR 


SPACER 
p:- ­

/~.-J, 

~~ 


Fi g. 29 Center bearing used on L-170, L-180 
Series. 

FRAME / i 

CRDSSMEMBER 

TAPERED 
ROLLER 

BEARINGS 

Fig. 30 Center bearing used on L-190, L-200 
Series. 
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Installation (Not Pre-Lubricated Type Bearing) 

Because of accuracy in manufacture, this bear­
ing has the proper roller contact and specified 
end clearance. Always install a complete bearing, 
rather than separate parts. The Service Parts 
department will supply only the complete bearing. 

Make a bench assembly of the bearing, housing, 
and seals, then install this assembly as a unit. 
Note that the bearing must be a sliding fit in the 
housing, and that the seals are installed with 
the rolled edge of the seal to the inside of the 
housing. 

Install housing and bearing assembly, having all 
nuts hand tight. Permit the engine to drive 
the propeller shaft at a low idle speed to per­
mit the bearing housing and rubber ring to center 
themselves in the carrier. Tighten all mounting 
nuts. 

Adjustment (Not Pre-Lubricated Type Bearing) 
Prior to reinstalling a roller bearing of this type, 
it should be checked for wear or end play. 

a. 	 Place the bearing assembly in a vise and 
mount an indicator as shown in Fig. 31. 
First, spin the bearing in order to center 
the races and then immediately check for 
end play by moving cup toward the indicator 
as shown. Two or three checks should 
be made to definitely establish amount of 
end play present. End play should be from 
.005" to .008" and corrections should be 
made if amount is in excess of .008". 

Fi g. 31 

b. Where indicator shows end play to exceed 
.008", the bearing should be disassembled, 
thor oughly cleaned, and the c one spacer 
measured with a micrometer as shown in 
Fig. 32. 

c. Reduce the cone spacer thickness the re­
quired amount (indicator reading less 
.005 ") through the use of emery cloth on a 
smooth surface, moving the spacer in a 
circular motion. See Fig. 33. 

d. Reassemble bearing and recheck results. 
See Fig. 34. 

Donated by John & Susan Hansen - For Personal Use Only



PROPELLER SHAFT 
Section A L-UNE MOTOR TRUCK SERVICE MANUAL 

10 

Fi g. 32 

Fig, 33 

Center Bearing Lubrication 

The lubricant recorrunended for the center bear­
ing is a medium, short-fibre, wheel bearing 
grease, the technical specifications of which 
are a cold-milled sodium-soap type -- not cal­
cium -- having a work penetration consistency 
of 250 maximum and which will not work down 
below 300. 

The center bearing should be lubricated every 
500 to 1000 miles. 

Center Bearing Replacement on Shaft 

Motor Truck Service Bulletin No. 25, 1941, de­
scribes in detail the advisability of testing 
center bearing installation for interfer,ence 
between the bearing and the fillet on the pro­
peller shaft. Interference at this point will 
cause early failure of the bearing. 

Center Bearing Housing Assembly Felt Seal 
Replacement 

When replacing felt seals in the center bearing 
housing assembly, they should be tested for fit 
on the propeller shaft as shown in Fig. 35. A 
break-away tension of from two to eight pounds 
is considered satisfactory for a dry seal and 
shaft (not oiled). 

Fi g. 3q Fi g. 35 
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PROPELLER SHAFT (OR DRIVE LINE) 
VIDRATION 

Where drive line vibration is experienced, it 
will be necessary to inspect the following units 
as outlined below, before any attempt is made 
to balance the propeller shafts as described 
under the heading "Step-by-Step Procedure for 
Checking Drive Line Vibration". 

COMPANION FLANGES--The companion flange 
mounting nuts, and the bolts that attach the shaft 
to the flange, must be tight to assure drive line 
balance. The least degree of looseness in the 
flange mounting nuts, or the shaft attaching 
bolts, is enough to cause excessive (out-of­
balance) vibration at high propeller shaft speeds. 
Where the flange also maintains the adjustment 
on the rear axle pinion bearings or propeller 
shaft center bearings, this adjustment is de­
stroyed because of lack of torque on the nut. 
When a companion flange is removed from a 
transmission, center bearing or rear axle, the 
flange and shaft should be marked so that the 
flange can be reinstalled in the same position 
on the shaft. Care should be exercised in the 
removal or replacement of companion flanges 
as rough handling such as hammering on the 
trunnion mounting may bend or distort flange. 

CORRECT ALIGNMENT--Correct alignment of 
the universal joints is imperative to efficient 
torque transmission at high speeds. To assure 
parallel alignment of the universal joints, arrows 
are stamped on the shaft end and on the slip yoke. 
These arrows must be lined up; see Fig. 6. 

LUBRICATION--When a propeller shaft has been 
removed from a chassis, proper lubrication 
is an important part in the re-installation opera­
tion. Be sure to work a small quantity of lubri­
cant (SAE-140Gear Oil) into the roller assem­
blies and make certain that the slip joint splines 
are also properly lubricated. 

CENTER BEARING--Tighten propeller shaft 
center bearing mounting bolts. Should the 
center bearing insulator be deteriorated or 
oil soaked, it should be replaced. Loose mount­
ing bolts or an oil soaked or deteriorated in­
sulator can cause excessive vibration, 

ENGINE MOUNTINGS--Tighten the engine mount­
ing bolts. Should the engine mountings be oil 
soaked or deteriorated, they should be re­
placed. Loose mounting bolts, or oil soaked or 
deteriorated mountings, can cause excessive 
vibration. 

CLUTCH AND FLYWHEEL--The light side of 
the flywheel is stamped with a letter "L" and 
should be lined up with the arrow or inspection 
mark (usually a white dab or paint) stamped on 
the heavy side of clutch. (If no arrow is stamped 
on clutch, it can be assembled to the flywheel 
in any position.) If these markings are not lined 
up, excessive vibration can result. 
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Step-By-Step Procedure For Checking Drive 
Line Vibration 

Start engine, and with clutch dis engaged and 
transmission in gear to keep the clutch disc 
from spinning, bring engine speed up slowly to 
governed speed to determine if vibration is in 
engine itself or due to an out-of-balance clutch 
pressure plate assembly. If only normal vibra­
tion is evident, disconnect the front propeller 
shaft at the transmission companion flange and 
with transmission in direct drive and clutch 
engaged, slowly bring engine speed to governed 
speed to determine if vibration is caused by an 
out-of-balance clutch disc or out-of-balance 
transmission gears. 

If both the above checks show only normal vibra­
tion, connect the front propeller shaft and use 
the following step-by-step procedure in balancing 
the drive line assembly. 

Drive line vibration can be checked by road test ­
ing truck, spinning the drive line with truck up 
on jacks or by pulling the rear axle shafts and 
spinning the drive line. 

Before any balance weights are added to brake 
drum or propeller shafts, disconnect the rear 
pr opeller shaft at center bearing and rotate 
shaft 1800 in relation to companion flange (truck 
without center bearing rotate shaft at trans­
mission) reconnect shaft then road test truck 
or spin drive line and check for vibration. 

Place weight in brake drum 

flange opposite heavy side of drum 


Fi g. 36 

If vibration is still present after above changes, 
on truck with brake drum at center bearing, 
place a lump of glazer's putty weighing approxi­
mately one-half ounce at brake drum flanges 
(See Fig. 36). (A small magnet can be used in 
brake drum flange in place of the putty, liz 
ounce magnet can be obtained by removing the 
magnet from a magnetic drain plug), then road 
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te st truck or spin drive line and by changing 

location of the weight, find the point of least 

vibration. Then increase or decrease this weight 

at that point to obtain as nearly as perfect a 

balance as possible. Weigh the glazer's putty 

(or magnetic weight) and install a of steel 

of the same weight in the same location by tack­

welding weight to inside of brake flange. Hold 

weld material to a minimum. 


For truck without a brake drum at the center 

bearing, use an adjustable hose clamp and a 

small metal weight (approximately 1/2 ounce). 

Clamp the weight to the rear shaft near the 

center bearing and cut off excess material of 

band as close to clamp as possible (See Fig. 37), 

Then road test truck or spin drive line; then by 

moving the weight to various locations on the 

shaft, find the point of least vibration. Then 

increase or decrease the weight at this point 

to obtain as perfect a balance as possible. Mark 

location of weight on shaft; remove hose clamp 

and weight. Weigh the weight and add 3/8 of an 

ounce for clamp screw and nut. Select a piece 

of steel of this total weight and tack-weld to 

propeller shaft at locating mark. Hold weld 

material to a minimum. 


Cut off excess material of band 

as close to damp as possible 


Position weight under hose 
clamp below clamp screw 

Place bose damp and weigbt as dose 

to stub end of shaft as possible 


A-22905 

Fig. 37 

For trucks with a single propeller shaft, use 
an adjustable hose clamp, and a small weight 
(approximately 1/2 ounce), clamp the weight 
to the front end of the shaft and cut off excess 
material of band as close to clamp as possible 
(See Fig. 37), Then road test the truck or spin 
the drive line; then by moving the weight to 
various locations on the shaft, find the point of 
least vibration. Then increase or decrease the 
weight at this point to obtain as perfect a balance 
as possible. Mark location of weight on shaft; 
remove hose clamp and weight. Weigh the weight 
and add 3/8 of an ounce for clamp screw and nut. 
Select a piece of steel of this total weight and 
tack-weld to propeller shaft at locating mark. 
Hold weld material to a minimum. 

CAUTION: 	 When attaching loose weights to 
propeller shaft with hose clamps 
(when checking for vibration,) make 
sure that weights are clamped se­
curely to shaft to avoid hazard of 
weights flying off. 
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COOLING SYSTEM SPECIFICATIONS 


MODEL: 

ENGINE: 

TYPE OF 
COOLING: 

.­
COOLING SYSTEM: 

Capacity (qts.) 

FAN BELT: 

Type 

NUInber used 


RADIATOR HOSE: 

Inlet (upper) 

Outlet (lower) 


I.H.: 
Core nUInber 
Thickness 
Fins per inch 
Shroud dia. 
Fan __________________ 
Pulley 

MODINE: 

Core nUInber 

Thickness 

Fins per inch 

Shroud dia. 

Fan 

Pulley 


McCORD: 

Core number 

Thickness 

Fins per inch 

Shroud dia. 

Fan 

Pulley 


L-IIO 

SD-110 

STD. 

17 

V 
1 

2xS-7/S 
2xll-13/32 

1-25/32 
7 

lS-1/2 
16-2So 

----1:21-1 

1-25/3l 
7 

lS-1/2 
l.l)xl8u 
I.l1-1 

1-3/4 
7 

lS-1/2 
16xl8° 
1.l1-1 

L-110 

L-ll0 L-ll0 L-150 

L-130 L-130 L-153 


SD-l20 SD-l20 SD-2l0 

STD. INCR. STD. 

17 17 IS 
-

V __~__ V V 
-~-----l--- 1 1 

2xS-7/S lxS-7!S 2xS-7/S 

2xll-13/32 2xfl-13/32 2xll-13f32 


1-25/32 -1-25/32 2-9[32 

7 9 8 


18-1/2 lS-I/2 18-1/2 

-17x300 17x30o 17x30o ­

1:ll-1 
--

1.21-1 1.21-1 


1-25/32 l-l5/32 2-9/32 
7 9 8 

IS-1/2 lS-1/2 18-I/l 
17x30u 17x30 o 17x30v 

I.l1-1 1.21-1 1.21-1 

1-3/4 1-3/4 2-1/4 
7 8 8 

lS-1/2 lS-1/2 IS-I/l 
17x30o 17x30 o 17x30o 
1.21-1 1.21-1 1.l1-1 

L-150 

L-153 


SD-110 

INCR. 

IS 

V 
1 

2xS-7/S 
2xll-13j32 

2-9/32 

S 


20 

TS-f/2x30u 


1.21-1 


~ :-9/32 
8 


20 

IS-Illx30 u 


1.21-1 


2-1/4 

S 

20 


IS-1/lx30o 

1.l1-1 

L-160 
L-163 
L-164 

SD-l40 

STD. 

18 

V 
I 

2x8-7/S 
2.xll-13/32 

.­

2-9/32 

S 

20 


IS-1/2x30 o 

1.21-1 


2-9/32 

S 

lO 


18-1/lx30o 
1.21-1 

2-1/4 
S-1/2 

20 

18.... 1/2x30o 


1.21-1 


L-160 
L-163 
L-164 

SD-240 

INCR. 
----~----

IS 

V 
1 

2xS-7/S 
2xll-13f32 

3 

<] 


20 

IS-1/lx30o 


1.21-1 


3 
9 
lO 

IS-1/2x30 o 
1.21-1 

3 
9 

20 
18-1/2x30o 

I.l1-1 

L-165 

SD-240 

STD. & 

INCR. 


IS 

V 
1 

lxS-7/S 
2xll-13/32 

3 
9 
20 

lS-1/lx30 0 

1.21-1 

3 
9 
20 

18- 1/2x3()O 
1.21-1 

3 
9 

20 


lS-IZlx30o 

1.21-1 


~ 
C z 
[T1 

o 
~ 

-l o 
:;:0 

-l 
:;:0 
C 
(") 
7:: 
(f) 
[T1 
:;:0 
< n 
[T1 

~ 
:P­
Z 
C 
:P­
r 

(1 
o 
a 
t"' 

I:Il Z 
"0 Cl 
~?:ll:ll 
:::;>>< 
.... tj I:Il 

~nHI-j 
Pl~>M 

OQ .... I-j!;;7
ro§o;::" 
I-{Il?:l~ 
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COOLING SYSTEM SPECIFICATIONS "den!Alc) 
1»'l:I >0 
OQ~tjO

(11 .......... r-
N~> ..... 

_.... ­ --.~- ..... ~- .......-.-...-.­ ~- .. ­ ........ ­ ........ ­ °>-1Z 

L-I70-3-4 
L-180 ... 3-4 

I L-170-3-4 
L-180-3-4 

L-IS5 
L-190 

L-lS5 
L-190 

!!OClo' !AI en 
::l .< 

MODEL: LB-I40 
LM-IlO 
LM-l50 

LM-IlO 
LM-I50 

LF-170 
LF-180 

LF-170 
LC-I80 L-175 

L-193 
L-194 

L-193 
L-194 

II> en 
>-1 
t'1 
~ 

ENGINE: SD-110 SD-ZZO BD-l69 BD-l69 BD-l69 BD-l69 RD-372 RD-372 l1:" 

TYPE OF STD. &: STD. &: r;­
COOLING: INCR. STD. I INCR. STD. INCR. INCR. STD. INCR. C z 

COOLING SYSTEM: [T1 

Capacity (qts.) . . ,. "' .. . .. 17 18 II II lS l8 ~ 
FAN BELT: 

Type 
Number used 

V 
1 

V 
1 

V 
1 

V 
1 

V 
1 

V 
1 

V 
1 

V 
1 

o 
-1 o 
~ 

RADIATOR HOSE: 
Inlet (upper) 
Outlet (lower) . 

I 
! 

lx8-7!8 
lxll-13/32 

lx8-7!8 
lx11-13/3l 

lx8-7/8 
lxl1-13/3l 

lx13.:.!L4 
2xIO-13!3z 

lx13-1!4 
lxlO-13/3l 

I 
lxI3-1!4 lxII-Ill 

lxlO-13/3l. l-1/8xI3-1/16 
lx11-1/l 

l-I/8x13-1/16 

-1 
::::0 
C 
(J 
r: 

I.H.: 
Core number SI03-1-1 

{fJ 
[T1 

Thickness 
Fins per inch 
Shroud dia, 

- Fan 
Pulley 

3 
9 

20 
I 18-I/lx30o 

I 1.l1-1 

I-l5/3l 
7 

18-1/l 
17x30o 

1.21-1 

'­
. 

l-I/4 
8 

18-l/l 
17x30o 

1.21-1 

l-I/4 
7 

18-3/4 
17-3/4x350 

1.11-1 

3 
9 

18-3/4 
17-3L4x35° 

1.11-1 

3 
9 

18-3/4 
17-3/4x350 

1.11-1 

3 
8 

22-1/l 
lOx30o 
1.13-1 

3 
10 

ll-l/l 
lOx30o 

1.3-1 

~ 
< 
() 
[T1 

~ 
MODINE: 

Core number 
Thickness 
Fins :eer inch 

. 

3 
9 

I 
I 

1-l5/3l 
7 

l-I/4 
8 

l-9/3l 
7 

3 
9 

3 
9 

3 
S 

3 
10 

:t> 
z 
c 
:t> 
r 

Shroud dia. 
Fan 
Pulley 

ZOI18-1/Zx30
0 

I 1.21-1 
I 

lS-1/l 
17x3Oo 

1.l1-1 

lS-1/l 
17x30o 
1.21-1 

lS-3/4 IS-3/4 
17-3j4x35° 17-3/4x35° 

1.11-1 1.11-1 

18-3/4 
17-3/4x35° 

1.11-1 

ll-l/l 
lOx30 o 

1.13-1 

ll-l/l 
lOx3Oo 

1.3-1 -

McCORD: I 

Core number 
Thickness 3 1-3/4 l-I/4 l-l/;r­ 3 3 3 3 
Fins per inch 9 7 S 7 9 9 S 10 
Shroud dia. 
Fan 

lO 
lS-1I2x30 o 

lS-l/l
17x.;Ou 

lS-l/2 
17x30o 

18-3/4 
17-3/4x350 

18-3/4 
17-3/4x350 

18-3/4 
17-3/4x350 

22-112 
20x30 o 

22-1/2 
20x30o 

Pulley 1.21-1 
I 

1.21-1 
j 

·1.l1-1 
I 

1.11-1 
I 

1.11-1 
I 

1.1l-1 
I 

1.13-1 I -­

1.3-1 
- --_ ....­
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COOLING SYSTEM SPECIFICATIONS 

L-190 L-194 L-190 L-194 
L-195 LF-190 L-195 LF-190 L-200 L-200 L-220 

MODEL: L-200 L-204 L-200 L-204 L-210 L-210 L-225 LD-230 LD-230 
--- ---r------­

ENGINE: RD-406 RD-406 RD-450 RD-450 R-6602 HRBB-600 NHB-600 

TYPE OF 	 STD. 8:: STD. 8:: STD. 8:: r;­
COOLING: 	 STD. INCR. STD. INCR. INCR. INCR. INCR. C- z

COOLING SYSTEM: [T1 
Capacity (qts.) 28 28 28 28 

3;: 
FAN BELT: 

Type V V V V o 
~ 

Number used 2 2 2 2 
~ 

RADIATOR HOSE: -! 
Inlet (upper1 2xll-l/2 2xll-1/2 2xll-1/2 2xll-1/2 ~ 

COutlet (lower) 2-1/8x13-l/16 2-T/8x13-1/16 2-1/8xI3-1/l6 2-1/8xI3-1/16 
--- (') 

A
LH.: 

(J)Core number 8103-3-1 8103-1-1 8103-1-1 8103-1-1 -	 [T1
Thickness 	 3 3 3 3 3 3 3 ~ 
Fins pe r inch 8 	 10 10 10 < 
Shroud dia. 22-1/2 22-1/2 22-1/2 22-1/2 n 
Fan 20x30o 20x30u 30x30o 21x30u [T1 
Pulley 1.13-1 1.3-1 1.13-1 1.3-1 

- --- --- 3;: 
MODINE; » zCore number ----	 cThickness 	 3 3 3 3 3 3 3 »Fins per inch 8 	 10 10 10 -c------	 r

Shroud dia. 22-1/2 22':'1/2 22-1/2 22-1/2 
Fan 20x30o 2Qx30o 

--
20x30 o 2lx30o (j 

Pulley 1.13-1 1.3-1 1.13-1 1.3-1 o 
o 
t'....McCORD: til Z 

Core number 'd (} 

Thickness 3 
---

3 3 3 3 3 3 ~ ~ tilFins per inch ___ 8 10 10 10 	 ~ >< ..... til 
Shroud dia. 22-1/2 22-1/2 22-1/2 22-1/2 't!0t-<J1 
Fan 

-~--

20x30o 20x30o 20x30u 2lx30o Pl~;J>M 
OQ ..... J1!:l" 

Pulley -------cT3-1 1.3-1 1.13-1 1.3-1 	 ~goi'>l 
W{l)::ct~ 
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COOLING SYSTEM & 
RADIATOR

L-UNE MOTOR TRUCK SERVICE MANUAL Section A 
Page I 

COOLING SYSTEM AND RADIATORS 


COOLING SYSTEM AND RADIATORS 

Rust Prevention 

(Also see "Cooling System Servicing" 

paragraphs.) 


One of the common causes of engine over­
heating is a rust-clogged cooling system. Rust 
is the result of water action on steel and iron 
when air is present. Scales originate from 
impurities in the water used in cooling system. 
Rust and scales interferes with circulation and 
cooling, causing overheating. 

Rust and corrosion formation can be pre­
vented by maintaining full strength corrosion 
protection at all times. 

For rust protection during the winter 
months, a fresh filling of an anti-freeze con­
taining an effective corrosion preventive should 
be installed in the fall. In the spring, drain and 
discard the old anti-freeze solution because the 
cooling liquid may have become contaminated 
by corrosive impurities during use, and the 
rust preventives or "inhibitors" in the anti ­
freeze solution may have become weakened and 
exhausted in continual driving. 

During the summer, a rust preventive 
should be added to the cooling system to protect 
the systern against corrosion during warm 
weather operation. This inhibitor solution 
should be drained in the fall and a fresh filling 
of chemically treated anti-freeze solution again 
installed. 

Cleaning The Cooling System 

(Also see "Cooling System Servicing" 

paragraphs.) 


Approximately twice a year, or oftener, 
depending upon kind of cooling water used, the 
cooling system should be drained and thoroughly 
flushed out. This is particularly important 
before using an anti-freeze solution. 

Unless the cooling water is treated with a 
corrosion preventive, rust and scale will even­
tually clog up passages in radiator and water 
jackets. This condition is aggravated in some 
localities by the forrnation of insoluble salts 
from the water used. 

Cleaning solutions are available which 
have proven very successful in removing the 
accumulation of rust, scale, sludge and grease. 
These solutions should be used according to the 
manufacturer1s recommendation. 

Hno commercial cleaning solution is avail ­
able, dissolve about 4 pounds of ordinary wash­
ing soda in sufficient wa te-r to fill the complete 
cooling system. Leave radiator filler cap off 
and run engine for about 1/2 hour or until en­
gine gets hot. Then drain and flush thoroughly 
with clean water. 

When draining the cleaning solution, dis ... 
connect the radiator outlet hose, as large par­
ticles of sediment will not pass through the 
drain cock. 

If radiator is clogged with insoluble salt 
formations it should be taken to a reputable 
concern specializing in the removal of such 
formations. Reliable radiator service stations 
are familiar with local conditions and are 
equipped to apply the proper treatment. 

Draining Cooling System 

(Also see "Cooling System Servicing" 

paragraphs.) 


During freezing weather, if anti-freeze 
solutions are not used, the entire cooling sys­
tem should be drained when truck is not in use. 
On the Silver Diamond and Blue Diamond Series 
engines, it is necessary to rernove the pipe 
or drain cock located on the right side of the 
crankcase between the generator and starter. 
On the Red Diamond and R-6602 engines this 
plug is located on the right rear of crankcase•. 

Opening the radiator drain cock on these 
engines will only drain the water that is in the 
radiator and cylinder head, leaving the water 
jackets in the cylinder block, full, and if freezing 
occurs, damage to the block will result. Be 
sure to replace plug (or close drain cock) before 
refilling system. Engines should be level when 
drained in order that all water in the system 
canflowout. BE SURE TO REFILL COOLING 
SYSTEM BEFORE STARTING ENGINE. 

Anti-Freeze Solutions 

IMPOR TANT: Do not under any circum­
stances use Honey -- Salt -- Kerosene -- Glu­
cose or Sugar, in the cooling water as an anti ­
freeze. 

These at the best are poor substitutes and 
will cause trouble due to corrosion, clogging of 
the system, and deterioration of the rubber 
hose connections. Use only anti-freeze solu­
tions manufactured by a reputable concern. 

Before installing any anti-freeze solution 
the following items should be checked: 
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1. 	 Tighten all water connections. Hos e con­
nections should be in good condition inside 
and out. 

2. 	 Inspect water pwnp for leaks. A leaking 
water pUIl1p indicates need of water pwnp 
over-haul sinceno packing nut or adjusting 
seal is provided. 

3. 	 Adjust fan belt to proper tension. Replace 
if necessary. 

4. 	 Drain and clean cooling sys teITI. 

Radiator Mountings 

For detailed inforITIation on radiator 
ITIountings and installations, see illustrations 
(Fig. 2 to 6 inclusive) covering all L-line 
trucks. Mounting insulators are required to 
provide a specific aITIount of flexibility in radi­
ator ITIounting, otherwise preITIature failure 
will result. 

Radiator core 

\ 

Radiator Cap (Pressure Type) 

Radiator caps of pressure-sealing type, as 
shown in Fig. 1, are useq to hold the cooling 

Radiator filler 
neck 

,­
I 

Vacuum inlet route 

Pressure release route 

Fig, I - Radiator Cap (Pressure Type). 

HOle clamp 

~ \\ 

~ 
HOle.inlet , 

Hose damps 

Hose­
outlet 

I 

I ',- ,U 
I Brace (mounted on left 
! side for L. H. drive, 

/; and on rigbt side for 
R. H. drive) 

~ 
Brace (mounted on rigbt 
side for L. H. drive, and 
on left side for R. H.Support cronmember I 	 drive) 

Fig. 2 - Radiator Mounting, L-IIO, L-120, L-130, LB-I~O. 
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RADIATOR

L-UNE MOTOR TRUCK SERVICE MANUAL Section A 

system lUlder a slight pressure, increasing the 
boiling point of the cooling solution, and pre­
venting loss of the solution due to evaporation 
and overflow, 

The cap has a spring-loaded valve, the seat 
of which is below the over-flow tube in the filler 
neck. This prevents the escape of air or liquid 
while the cap is in position. When the cooling 
system pressure reaches a predetermined 
point, the cap valve opens and will again close 
when the pressure drops to the predetermined 
point. 

This cap is also equipped with spring­
loaded valve, to release the vacuum during the 
cooling period while engine is not in us e. The 
vacuum valve releases at approximately 5/8 
pounds per square inch. 

When removing the pressure-type cap from 
the radiator, perform the operation in two steps. 
Loosening the cap to its first notch raises the 
valve from the gasket and releases the pres­
sure through the over-flow pipe. In the first 

FiDercap 
(preuure type) 

Radiator core ~~~---~~~~==~~~ 

Core support ass' y • 

Page 3 

stage position of the cap, it should be possible 
to depress the cap approxhnately 1/8 inch. 
The prongs on the cap can be bent to adjust 
this condition. Care must be taken that the cap 
is not too loose, as this would prevent proper 
sealing. 

In removing .the cap loosen it slowly, and 
then pause a moment. This will avoid possible 
burning by hot water or steam. Then continue 
to turn the cap to the left until you can remove 
it. 

NOTE: REMOVE CAP WHEN DRAINING 
COOLING SYSTEM TO ASSURE PROPER 
DRAINING. 

Cooling System Servicing 

1. 	 CLEANING: 

(a) 	 Coolant shut-off cocks to heaters and 
other accessories should be open to 
allow complete circulation during 
cleaning, flushing, and draining. Run 

~ 
~ 

Sbock 
absorber 
bracket 

.rv.~: 
Drain cockII ,I Radiator mounting \ 

ti J brackets U 
8·4743 

Fig. 3 - Radiator Mounting, LM-120, LM-J50. 
PRINTED IN UNITED STATES OF AMERICA 

Donated by John & Susan Hansen - For Personal Use Only



COOLING SYSTEM & 
RADIATOR 
Section A 	 L-LINE MOTOR TRUCK SERVICE MANUAL 
Page 4 

the engine, with radiator covered if 
necessary, until temperature is up to 
operating range (160 0 F to 180 0 F). 
Stop engine, remOve radiator cap, and 
drain system by opening drain cocks 
in radiator and cylinder block. 

(b) 	 Allow engine to cool, clos e drain cocks, 
and pour cleaning compound into radi­
ator according to directions. Fill sys­
tem with water . 

(c) 	 Place a clean drain pan to catch over­
flow, and use to maintain level in 
radiator. Do not spill solution on 
vehicle paint. 

(d) 	 Replace radiator cap. and run engine 
at moderate speed, covering radiator 
if necessary, so that radiator core 
reaches a temperature of 1800 

. F or 
above. but does not reach boiling point. 
Allow the engine to run at leas t two 
hours at 1800 F so that c'leaning solu­
tion may take effect. Do not drive 
vehicle or allow liquid level in radia­
tor to drop low enough to interfere 
with circulation. 

(e) 	 Stop engine as often as necessary to 
prevent boiling. 

(£) 	 With the engine stopped, feel the radi-

FiBer cap 
Radiator core (pressure type) 

\ 

\ 


Core support an'y. 

ator core with bare hands to check for 
cold spots. and watch temperature 
gauge. When there is no change in 
temperature for some time, drain the 
cleaning solution. 

(g) 	 If clogging of core is relieved but not 
fully corrected, allow the engine to 
cool, pressure-flush the system (step 
3 below), and repeat cleaning opera­
tion. 

(h) 	 If clogging of core, indicated by low 
temperature spots on core, is not re­
lieved, radiator core mustbe removed 
for mechanical cleaning. Mechanical 
cleaning requires removal of upper 
and lower tanks and rodding out the 
accumulated rust and scale from the 
water passages of the core. 

2, 	 NEUTRALIZING: 

(a) 	 Allow engine to cool, close drain cocks, 
and pour neutralizer compound into 
radiator. Use as directed. Fill sys­
tem with water. 

(b) 	 Run engine. with radiator covered if 
necessary, until radiator reaches 
operating temperature (l600 F to 
180 0 F). 

Brace (mounted on left 
side for L. H. drive, 
and on right side for 
R. H. drive) 

Brace (mounted on right 
side for L. H. drive, and 
on left side for R. H. 
drive) 

Fig. q - Radiator Mounting, L-150, L-153. L-ISO. L-IS3. L-ISq. L-165. LC-160. 

11-4742 
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(c) 	 Drainthe systembyremoving radiator 
cap and opening drain cocks. 

3. 	 PRESSURE FLUSHING: 

(a) 	 Disconnect the upper radiator hose 
which connects radiator core to engine 
water outlet and remove thermostat 
from engine water outlet. 

Clamp a "convenient length of hose to 
radiator core outlet opening, and attach 
another suitable length of hose to the 
radiator inlet opening to carry away 
the flushing stream. 

(c) 	 Connect flushing gun to _compressed 
air and water pressure, and clamp the 
gun nozzle to the hose attached to the 
radiator outlet opening. 

(d) 	 With radiator cap on tight, fill core 
with water. Turn on air pressure in 
short blasts to prevent core damage. 

Radiator core 

I 

I 

J 

Support 
insulators 

(e) Continue filling radiator with water 
and applying air pressure as above 
until the water COmes out clear. 

(f) 	 Clamp the flushing gun nozzle firmly 
to a hose attached securely to the en­
gine water outlet opening. Fill engine 
block with water, partly covering 
water inlet opening to facilitate com­
plete filling. 

(g) 	 Turn on compressed air to blowout 
water and loose sediment. Continue 
filling with water and blowing out with 
air until flushing stream comes out 
clear. 

(h) 	 For badly clogged engine water jackets 
that do not respond to regular pres­
sure flushing, remove engine cylinder 
head and core hole plugs and, with a 
suitable length of small copper tubing 
attached to the flushing gun nozzle, 
flush water jackets through openings. 

Hose·inlet 
I 
I 
I Fan hood 

If-

Hose clamps 

"Pal" lock nut 

Drain cock 

A·22637 

Fig. 5 - Radiator Mounting 

L-170, L-173, L-17~, L-175, LF-170, L-180, L-183, L-18~, L-185. 
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(i) 	 When vehicle is equipped witha heater 
connected to the cooling system, flush 
the heater, following same procedure 
as for radiator core. 

(j) 	 After completing the flushing opera­
tion, clean out radiator overflow pipe, 
inspect the water pump, clean the ther­
mas tat, and radiator cap control 
valves. Check thermostat for proper 
ope ration befor e ins talla tion. (See 
II Enginetl Section.) 

(k) 	 Blow ins ects and dirt from radiator 
core air passages, using water, if 
necessary, to soften obstructions. 

4. 	 LEAKS: 

(a) 	 Before pouring coolant into the cooling 
system a check should be made for 
leaks to avoid loss of solution, foaming 
and corrosion. Check tightness of 
cylinder head bolts, using tension 
wrench and tightening to specific num­
ber of foot-pounds with engine hot. 

Radiator core 

NOTE: After tightening cylinder head 
on valve-in..head engines it will be 
necessary to recheck valve stem clear­
ance. Adjust, if necessary. 

5. 	 COOLANT SERVICE: 

(a) 	 Whe.n servicing for summer, fill sys­
tem with clean water and add rust 
inhibitor compound. Use as directed. 

(b) 	 When servicing for winter, refill sys­
tem with clean water and sufficient 
antifreeze solution for protection to 
lowest temperature likely to be en­
countered. 

6. 	 GENERAL INFORMATION: 

(a) 	 Never mix cleaning solution with in­
hibitor or antifreeze compounds. 

(b) 	 Before dismantling an engine prelim­
inary to grinding valves, removing 
carbon, or rebuilding, always clean 
the cooling system first. 

Radiator cap 	 Hose-inlet 
/(pressure type) 

~~~------~~------~~ 

Hose clamps 

Fan hood 

Hose clamps 

Core 
support 
ass'y. 

Support insulators 

Fig. 6 - Radiator Mounting 

L-190, LF-190, L-193. L-19Q, L-195, L-200, L-20Q, L-205, L-210, LF-210. 
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SPRING GROUP 

Page 


SPECIFICATIONS••..••.•...• 1-5 


SECTION "A" 
GENERAL 


Assembly of springs. • . . . . . . . . • • • . • . . . . . • • • . • . • • • . . . . . • . • . • 2 

Auxiliary spring mounting. . • • . . • . • . . . . . • • • . . . • . . . • . . . . . • • . • • 1 

Cleaning and inspection. . • . . . . . . . • • . . . . . . . . . . • . . . • • • . . . . . • . • 2 

Disassembly of springs. . . . • . • . • . . . • . • . • . . . • . • . • . • . . . . . . . . • . . • • . . 2 

Front spring mounting. . . . . • . • • . . • . • • . . • . • . • • . . • . . . • . • • • . • . • • . 2 

Rear spring mounting. . . . . . . • . • . • . . . . . . . . • • . • . . . . • . . • . • . • . • . • 1 

Rubber bushed spring mounting (front only). . . • . . . . . . . . . • . . . . . • • • . • 2 

Rubber bushed spring mounting (rear only). . . . . . • . . • . . . . • • • . • • . 1 

Spring maintenance. . . . . . . . . . . • . . . • . . . . . • . • . . . . • . . . • • . . • . • • . • 1 


SECTION liB" 
SPRING MOUNTING DIAGRAMS 


Page 

FRONT SPRINGS: 


Fig. 1 - Models L-llO, L-120, LM-l20, L-130, LB-140, LM-150 • . . • . • • • • • • 1 

Fig. 2 - Models L-1SO, L-lS3, L-l60, L-163, L-l64, L-165, LC-l60. . . • • • • • • 1 

Fig. 3 - Models L-170, L-l73, L-174, L-175, LF-170, L-IBO, L-IB3, L-IB4, 


L-18S, LC-IBO. • • • . . . . . . . . . . . . . • • • • • . . . • . • • • • • . . . • • 1 

Fig. 4 - Models L-190, L-193, L-194, L-19S, LF-190, L-200, L-204, L-20S, L-210, 


LF-210. . . . . . • . . . . . • . . . . . . . • . • • . . • . • . . . • . • . • . . . • . 2 


REAR SPRINGS: 

Fig, S - Models L-llO, L-lZO, LM-120, L-130, LB-140, LM-lSO • . • . • . . . • • • • . . 2 

Fig. 6 - Models L-1SO, L-1S3, L-163. • . . . • . • . • • • . . • . • • • • . • . • • • • . 2 

Fig. 7 - Models L-l60, L-l64, L-16S, LC-160, L-170, L-17S. • • • . . . . . • . . . • • • . 3 

Fig. 8 - Models L-l74. • • • . • . • . • . • . . . . . . . . . . . • • . . . • . . • . . . . . • • • 3 

Fig. 9 - Models L-173, L-IB3. . • . • • . . . . . . . . • • • . • • • • • . • . • . • . . . . 3 

Fig. 10- Models L-180, L-IBS, LC-lBO. . • .. ......•.•.....•.•.••• 4 

Fig. 11- Models L-193. . . • . . . . • • . • . . . • • • • . • . • . • . . . . . . . . . • • 4 

Fig. 12- Models L-184, L-190, L-l9S. . .. . . • • . . . • . . . • . • . • . • • • . • • 4 

Fig. 13- Models L-19S (Timken) • . • . . . . . . . • . . . . .• •.....•.... S 

Fig. 14- Models L-l94, L-200, L-20S. . . . . . . . . . . . • • • . • . . S 

Fig. lS- Models L-204.. . . • . • • • • • . . . • . • . . . .. • . • . . S 

Fig. 16 - Models L-2l0. . . . • . . • . • . . • . . • . . . . . • . . . • . • . . . . 6 

Fig. 17- Models LF-170. . . . • . • . • . . . . . . . • . • • • . • • . . • . . . . . . . • . 6 

Fig. 18- Models LF-190. . . • . • . . . • . . . . .. •.......•..••... 7 

Fig. 19- Models LF-210. . . . . . . . . . • . • . • • . . . . • . . . • . • . . . • . • . . . • . 7 


SECTION "C" 
SHACKLES AND BRACKETS 


Figs. 1, 2, 3, 4 - Front & Rear for Models L-IIO, L-120, LM-120 . . . . . . . . . • 1 

Figs. S, 6, 7, 8 - Front & Rear for Models L-130, LB-14.0, LM-lSO . • . . • . . . 2 

Figs. 9, 10 - Front for Models L-lSO, L-lS3, L-l60, L-163, L-164, L-165, 


LC-l60, L-l70, L-l73, L-174, L-l7S, LF-170, L-IBO, L-l83, 

L-l84, L-IB5, LC-IBO. • . • . • . . . . . • • • . • . • . • • • . • . . . 3 


Figs. 11, 12 - Rear for Models L-lS0, L-153 . . . . . . . . . • . • . • . . . • . . . . . 3 

Figs. 13, 14 - Rear for Models L-160, L-163, L-164, L-l6S, LC-160, L-170, L-173, 


L-174, L-17S. . . . . • . . . . . . • . . . • • . • . • . . . . • . . . . . . • • 3 

Figs, 15, 16 - Rear for Models L-IBO, L-183,L-IB4, L-18S, LC-l80, L-190, L-193, 


L-195. . . . • . . . • . • • . . . . . . . . . . • . . . . • • • . . • . . . . • 4 

Figs. 17, 18 - Front for Models L-190. L-193, L-194, L-19S, LF-190, L-200, 


L-204, L-20S, L-210, LF-210. . . . . . . . • . • . . . . 4 

Figs. 19, 20 - Rear for Models L-194, L-200, L-204, L-20S, L-210 . . . . • . • S 
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SPRING SPECIFICATIONS 

MODELS L-110 L-120 LM-120 L-130 

-~-" 

FRONT SPRINGS: 
No. of leaves 7 9 9 8 

Length (flat) 42" 42" 42" 42" 

Width 1-3/4" 1-3/4" 1-3/4" 1-3/4"I -
Thickness (per ~af) .262" .262" .291" .291 " 

Load to bump 4-3/16" 4" 4-3/8" 4" 

REAR SPRINGS: 
No. of leaves 8 10 10 8 

Length (flat) 52" 52" 52" 52" 

Width 1-3/411 1-3/4" 1-3/4" 2-1/4" 

Thickness (per leaf) .291" •323" .323" .360" 
-

Load to bump 4-3/8" 4-13/16" 4-13/1611 4-3/8" 

AUXILIARY SPRINGS: 
!

Standard 


Optional optional optional optional op 


No. of leaves 5 5 5 6 


Length (flat) 33" 33" 33" 34" 


Width 1-3/411 1-3/4" 1-3/4" 2-1/4" 


Thicknes s (per leaf) .262" .262" •262" .262" 

-----------,-- ---, 

Load to bump 3" 3" 3" 3" 

LB-140 

8 
1---­

42" 


1-3/4" 


.291;1 


3-16/16" 


10 


52" 


2-1/4" 


.360" 


3-9/16" 


optional 

6 

32-7/8" 

2-1/411 

.262" 

3-3/8" 

L-150 

8 


46" 


2" 


.323" 


4" 


8 


50" 


2-1/2" 


.401" 


4-1/8" 


op 

8 


33" 


2-1/2" 


.262" 


4-1/8" 


L-153 


8 


46" 


2" 


.323" 


4" 


10 


52" 


2-1/211 


.401" 


4-1/811 


op 

..... <I ........ 


•• g"'.,. ••• 

.. ~ ....... <) 1) .. 


................. 


.......... 


LM-150 

10 

42" 

1-3/4" 
---~ 

.291" 

3-7/8" 

10 

52" 

2-1/4" 

•36 0" 


4" 


optional 

6 

32-7/8" 

2-1/4" 

.262" 

3-3/8" 

3:: 
~ o 
:::0 

(f) 

[Tl 

:::0 
< n 
[Tl 

tfl 
"0 
(0 
() 

~tfl ,.... '1:J 
g ~ 
.,.,.H 
....·Z 
§ Q 

_Ultfl 
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'1:IUlUl 
Pl '1:i '1:1SPRING SPECIFICA TIONS 
~~!:J:j

.... H 

N~Z 
n 0 
Pl,.,. Ul 

L-160 L-163 L-164 L-165 LC-160 L-170 L-173 L-174 .... 
o 
:;l 
til 

FRONT SPRINGS: 
No. of leaves 8 8 9 9 10 9 9 10 

46 11 46 11Length (flat) 46" 46" 46" 46" 46" 46" r 
tWidth 2-1/411 2-1/4" 2-1/4" 2-1/4" 2-1/4" 2-1/4" 2-1/4" 2-1/411 z 

-

Thickness (per leaf) .323" .323" .323" .291" 
-

.323 11 .32311 .323" .323'1 
[1l 

s: 
Load to bump 4" 4-5/1611 3-7/8 11 3-3/4" 3-5/1611 3-7/1611 3-1/4" 3-3/811 o 

---- I --l 
I o 

;;0 

REAR SPRINGS: --l 
;;0No. of leaves 8 12 10 8 8 10 14 12 
C 
n5211 5211 5211Length (flat) 52" 52" 52" 52" 52" 7\ 

Width 2-1/2" 2-1/2 11 2-1/2" 2-1/2" 2-1/211 

-

2_1/2 11 2-1/2" 2-1/211 (f) 
[1l 

- ~--- ;;0 
Thickness (per leaf) .401" .40 I" .40111 .401 11 .401" .401" .40111 .401"I < n

Load to bump 411 5_1/211 4-1/211 3-7/811 4-1/8 11 4-9/16" 6" 5-1/1611 [Tl 
,--­ s: 

:J> 
zAUXILIARY SPRINGS: CStandard standard standard standard standard standard standard ).> 
r

Optional 


No. of leaves 6 6 6 6 8 9 


37 11 3711 3811
Length (flat) 37" 37" 38" 


Width 2-1/2" 2-1/2" 2-1/211 2-1/211 2-1/21
' 2-1/2" 


Thickness (per leaf) .32311 .323" .323" 
-

.32311 .291" .201" 

-

Load to bump 411 4" 3-7/811 4-1/8" 4-9/16" 5-1/16" 
- ...... .....- ....- ­~ -
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SPRING SPECIFICA TIONS 

MODELS L-l L-183 L-184 L-185 LC-180 L-190 

~~~~~~ ~~~~-

FRONT SPRINGS: 
No. of leaves 8 12 10 10 11 9 12 9 

Length (flat) 46" 46" 46" 46" 46" 46" 46" 52" t:­r 
Width 2-1/4" 2-1/4" 2-1/4" 2-1/4" 2-1/4" 2-1/4" 2-1/4" 3" z 

~~ [T1 
Thickness (per leaf) .323" .323" .323" .323" .323" .323" .323" .360" 

$: 
oLoad to bump 3-9/1611 3-5/1611 3-5/1611 3-5/16" 3-5/16" 3-1/2" 3-1/4" 3-5/8" 
-l 
o 
;.0 

REAR SPRINGS: -l 
;.0No. of leaves 10 10 11 13 14 11 11 12 
C 
n

Length (flat) 52" 32-1/4" 54" 54" 54" 54" 54" 54" r; 
tnWidth 2-1/2" 3" 3" 3" ~ 3" 3" 3" 3" [T1 
;.0 

Thicknes s (per leaf) .401" 8-.447" 8-.401" 3-,447" 6-.401" 8 -.40 1" 8-.401" •401" 
~ ~ ~ ~ < 

2-.401" 3-.3t>0" 10-.401" 8-.3600-- 3-.360" 3-.360" n 
--~~~ ---- [T1 

Load to 4-9/16" 3-11/16" 4-1/4" 3-1/8" 3-11/1611 3-11 /16" 3-3/8" 
.- --------­----~~~ 

AUXILIARY SPRINGS: 
Standard standard standard standard standard standard standard 

~~~-- ----------- ---------­

Optional 
~~- ------­

No. of leaves 8 7 9 7 7 7 

Length (flat) 38" 39" 39" 39" 39" 41" 
IJl 

~ ~~~~~~~-~ '0 

Width 2-1/2" 3" 3" 3" 3" 3" n 
rtl 

::;;1Jl
~~~~~~~----------- I~~~ ---------­

~. '"0 
Thicknes s (per Ie .291" .• 323" 3-.323" •323" .323" .323" ~~ 

M-H6-.zgpr .... ·Z 
Load to bump 4-9/16" 3-11/16" 3-1/8" 3-11/16" 3-11/16" 3-3/8" g Cl 

vorn(fl 
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"0 {lnll 
SPRING SPECIFICATIONS III '0 "0 

aq(l)::o 
(l) ~_ H 

..,.::!'!Z
nO 
III {fl 
.".MODELS L-I93 L-194' L-I95 LF-190 LC-190 L-200 L-204 L-205 ..... 
o 
i:l 
til 

FRONT SPRINGS: 
No. of leaves 9 9 8 9 ....... 9 10 9~. 
Length (flat) 52" 52" 52" 52" .•..... 52'1 52" 52" r 

I 

r
311Width 3" 3" 3" 3" ........ 3" 3" 
 Z 

-- - - [T1
Thickness (per leaf) .401" ,401" ,360" .401" ........ .401" .401" ,360" 


3: 
3-3/4" 3-7/16" 3-7/8 11 3-9/16" ........ 3-5/16 11 3-5/8" 3-5/8" o 


-l o 
::;0 

REAR SPRINGS: 
No, of leaves 12 13 12 12 ....... 13 16 13 ~ c 

n56" 54" 54" 37-3/4" 54" 56" 54".0 ••••• 7::: 
(j)Width 3" 3" 3" 4" 3" 3" 3"..... 0 •• 

~ 
Thickness (per leaf) 7-.447" 

--
.447" .401" 9-.447" .. ,. '" '" '" '" .447" .447" .447" <.5-.401" 3-.401" n~-

[T1 
Load to bum.p 3-1/411 4-3/8" 3-1/211 4-7/1611 3-3/4"'" '" '" "' .. '" .. 

- 3: 
).> 

AUXILIARY SPRINGS: z 
cStandard standard standard standard standard standard 

-
).>I rOptional ....... 


~-

No. of leaves 8 7 ........ 8 10 8 


Length (flat) 41" 41" ....... 41" 41" 41" 


Width 3" 3" ....... 3" 3" 3" 


Thickness (per leaf) .323" .323" .. "' .. '" '" .323" .323" .323" 


Load to bum.p 3-1/411 4-3/8" 3-1/211 4-7/16" 3-3/4"'" "' ... III Ii .. 

--_......__ ....... _- ­
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SPRING SPECIFICATIONS 

MODELS LC-200 L-2IO LF-Z10 L-Z20 LF-ZZO L-225 L-Z30 LF-230 

~.. - --­

FRONT SPRINGS: 
No. of leaves 10 10 10 

Length (nat) 52" 52" 52" 

t:"" 
Width 3" 3" C.-. -------­ z 
Thickness (per leaf) 9-.447" 9-.447" . 401" [Tl 

-r::40I" - 1-.40 I" 
--­

- 3: 
Load to bump 3-3/4" 3-3/411 3-1/2" o 

---1 
-- o 

:;;0
REAR SPRINGS: 

No. of leaves 15 12 ---1 
- - :;;0 

CLength (flat) 56" 37-3/4" n 
7': 

Width 3" 3" 
(JJ 
[Tl

Thickness (per leaf) .499" 10-.500" .._._----- '- :;;0
----~-- --­

-Z-:~3-75" <n 
Load to bump 4-3/16" [Tl 

- 3: »AUXILIARY SPRINGS: zStandard st=dard : c »Optional r 
No. of leaves 9 

Length (flat) 41" 

Width 3" ~ 
(l) 

n 
l::;CIlThirknpss (per leaf) 3-.401" ,.- '"d 

6-.360' '"d()~P'e:.H 
I7Q .... -Z 

Load to bump 4-3/16" g Cl(l) 

UlUlVl 
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SPRINGS 
L-LlNE MOTOR TRUCK SERVICE MANUAL Section A 

Page 1 

SPRINGS 

Front Spring Mounting 

Front springs are mounted at the front with 
brackets and at the rear by shackles. 

Rear Spring Mounting 

Rear springs are mounted at the front with 
brackets and at the rear with shackles. 

Auxiliary Spring Mounting 

Auxiliary springs are mounted on top of 
the main rear spring and under load the auxil ­
iary spring ends will contact the brackets at ­
tached to the side rails. 

Rubber Bushed Spring Mounting (Rear Only) 

On trucks equipped with rubber bushed 
spring mountings, it is necessary to remove 
the complete spring assembly to replace the 
rubber bushings. These rubber bushings are 
made up of two parts on each pin. To install 
new bushings, the following instructions are to 
be used: 

1. 	 Remove nuts and washers from bracket 
pins at front and rear. 

2. 	 Remove U-bolts and slide spring off of both 
front and rear bracket pins. 

3. 	 Place spring in vise and remove shackle 
pin nut and washer. 

4. 	 The rubber busnings are separated at the 
center of each pin, making it possible to 
remove a half of a bushing from each side 
of the spring and shackle eye. 

5. 	 Install new bushings by reversing the above 
operation. 

6. 	 Application of soap solution to the bushing 
will facilitate installation of the bushings. 

7. 	 When installing nuts on the shackle and 
bracket pins, the knurled side of the nut 
must face toward the outside. Tighten 
spring and bracket pin nuts securely (ap­
proximately 35 ft. lbs.). 

Spring Maintenance 

Spring leaf failures at the spring eye are 
generally a result of improper spring pin ad­
justment. If the pin is drawn up too tightly in 
the bracket or shackle, a bind will result. 

Spring failures at the center section, or 
near the center bolt hole, are generally caused 
by loose U-l{olts. These bolts must be kept 
tight and checked frequently. The best results 
will be obtained by having the vehicle fully 
loaded at the time of tightening the U-bolts, 

PRINTED IN UNITED STATES O~ AMERICA 

since this assures the spring leaves being com­
pressed. 

Spring pins on the L-line trucks are of 
three types: 
1. 	 Spring pins that are threaded into shackles 

o;r brackets. 
2. Spring pins that are into shackles 

or brackets. 
3. Spring pins that are or pressed in 

brackets. 
Spring pins which are threaded into the 

bracket require that the pin be tightened into 
the bracket and then backed out one-half turn. 
The locknut should then be tightened securely 
and the cotter pin installed. 

NOTE: Do not back off nut to permit in­
stallation of cotter pin since this would 
permit pin to turn in the bracket, and cause 
excessive wear. If necessary, turn pin out 
of bracket a slight amount to permit in­
stallation of cotter pin when the locknut is 
tight. 

Spring pins which are to be driven into the 
shackle or bracket, require that the pin be 
aligned 50 as to be able to install lock bolt 
through bracket or shackle with pin in place. 

Spring pins that are welded or pressed 
into bracket or shackle require that spring pin 
nut be tightened securely with knurled side out. 
This is a self-lock type nut. 

When installing threaded spring pins in 
threaded spring shackles, the lubricant hole in 
the spring pin should be located in an area ap­
proximately 90 0 on either side of top center of 
the spring eye or away from the loaded side of 
the spring pin (See Fig. 1), 

eye 

Spring 
pin 

I 
{ Lubricant hole 

closed,load prevents 
proper lubrication A-23453 

Fig. I - Spring Pin Installation (Diagramatic). 
With the pin in this position, adequate lubri­
cation is assured. 
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SPRINGS 
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Page 2 

Rubber Bushed Spring (Front Spring Only) 

To remove rubber bushing from front 
springs, the following instructions are to be 
used: 

(FRONT END) 

1 . 	 Remove the nut from spring 
bracket. 

2. 	 To remove the front spring pin, remove the 
two bolts and nuts that hold the inside half 
of the pin bracket to the frame .channel. 
This will allow the spring pin to be removed 
with the inside half of the spring bracket. 

3. 	 Unless replacement of the spring pin is 
necessary, do not attempt to drive spring 
pin out of bracket. This will damage and 
loosen the pin in the inner bracket eye. 

(REAR END) 

To remove the rubber bushings from the 
rear end of front use the following pro­
cedure: 

1. 	 Remove nuts from both rear spring pins. 

2. 	 Remove retainer from pins. 
3. 	 This will let the inside shackle be removed 

with both shackle attached. 

Disassembly of Springs 

The disassembly of front or rear springs 
is identical in procedure. Disassemble springs 
as follows: 

1. 	 Place spring in vise, clamping assembly 
near center of sp 

2. 	 Remove nuts from four spring clip bolts, 
and remove bolts from clips. 

3. 	 Remove nut from center bolt. 

4. 	 Release vise to leaves to separate. 
Remove spring vise. Separate and 
remove leaves from center bolt. 

Auxiliary Springs 

Disassembly of the auxiliary springs dif­
fer only slightly from that of the front or rear 
springs: 

1. 	 Place in vise, and clamp 
leaves together. 

2. 	 Straighten tabs of two spring clips, being 
careful not to break them off. Heating 
clips with a torch will help avoid breakage. 

3. 	 Remove nut from center bolt. and release 
vise to permit leaves to separate. Remove 
spring from vise. 

4. 	 Remove spring leaves from center bolt. 

Cleaning and Inspection of Springs 

Wash or scrub all parts in c solvent 
or clean all parts with steam cleaning equip­
ment. Brushing of spring leaves with a wire 
brush will facilitate scale removal. (NOTE: Do 
not immerse rubber spring bushings in clean­
ing solvent.) 

1. 	 Inspect all spring leaves for breakage and 
cracks. Replace defective leaves. Inspect 
all leaves for arch by with new 
leaves. If leaves are flattened out, either 
re-arch or replace. 

2. 	 Examine spring pins for wear. If wear 
is apparent, or if pins are corroded or 
cracked. replace with new 

3. 	 Inspect spring eye bushing, and rear 
shackle bushings for wear, and replace if 
defective. 

4. 	 Inspect spring bracket for breakage and 
for wear in mounting bolt, or rivet holes, 
and replace if worn or broken. 

5. 	 Replace center bolts at each overhaul. 

Assembly of Front and Rear Springs 

I. 	 Lightly coat spring leaves with graphite 
grease. Replace spring leaves in proper 
order, lining up the center bolt holes. 

2. 	 Partially compress spring leaves, and in­
sert center bolt and nut. 

3. 	 Place spring assembly in vise, and com­
press spring leaves fully. 

4. 	 Install four spring clip bolts in 

and install nuts on bolts. 

bolt nut. 


5. 	 Run over end of clip bolts and center bolt 
enough to prevent loosening of nut. 

Auxiliary Spring Assembly 

1. 	 Coat spring leaves lightly with graphite 
grease. Place leaves one on top of another 
in accordance with length. 

2. 	 Compress spring leaves and install center 
bolt and nut. 

3. 	 Place spring in vise and compress leaves 
fully. Tighten center bolt nut. Bend down 
ends of spring clips, being careful not to 
break them. Heating the clips with a torch 
will facilitate operation. 
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SPRINGS 
L-UNE MOTOR TRUCK SERVICE MANUAL Section B 

FRONT SPRING MOUNTINGS 

Front bracket 

V·bolt 

Frame rail 

Rear bracket 

Shacklev-- Rubber bushing 

Fig. I - Models L-IIO I 

Wedge plate 
r_i.. ~~-E'---___ I- ,......., Axle -beam 

FRONT 

L-120, LM-120, L-130, LB-ILl-O, LM-ISO. 

A-21S00 

l1li( Front 
Clip 

U·bolt Bumper U·bolt seat 

Fig. 2 - L-ISO, L-JS3, L-160, L-163, L-16Lj., L-16S, LC-160. 

A-21S14 

Center bolt U-bolt seat 

Lock washer 

C::_'-::;'.;f--- Axle I·beam 
A·21518FRONT 

Fig. 3 - Models l-170, L-173, L-17Lj., L-17S, LF-170, L-180, L-183, L-J8Lj., L-185, LC-IBO. 
PRINTEO IN Uf',l,1'£D STATES OF AMERICA 
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0( Front U-bolt seat Bumper 

V·bolt 

Center bolt 

Lock washerWedge 
~_~ Axle I·beamV·bolt nut 

FRONT A-21S13 

Fig. ~ - Models L-190, L-193, L-19~, L-19S, LF-190, L-200, L-20~, L-205, L-210, LF-210. 

REAR SPRING MOUNTINGS 

Rear shackle 
Front bracket Cross member 

Rear bracket 

A-21S23 
REAR 

Fig, 5 - Models L-I 10, L-120, LM-120 (Shock Absorbers-Standard) L-130, LB-140, LM-ISO (Shock 
Absorbers-Optional ). 

Front V·bolt 
< 

~I----l 

--,-:---- Spring seat 

.....::-:,.::-.--- Axle housing 

"----V·bolt plate
REAR A-21S03 

Fig. 6 - Models l- 150, L-153. L-163. 
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Front V-bolt V-bolt seat Spacer 

~"'.:::iI-E,--- Lock washer 
Nut -~.:t"t1J:::::.::::.:::::at 

,"---- V-bolt plate
REAR 

A-2J5J6 

Fig. 7 - Models L-160, L-164, L-165, LC-160, L-170, L-175. 

V-bolt seat Auxiliary center bolt 
Auxiliary spring ~ . / 

~ Front ~~:=:~~~~~~~~=~~;i:-=- -~~~~~~=l-c:T~~p=--'~:=:r-'==-' 

(6)~o~~=:;:::= ~- tLIP--'~~~~[:JEJ=----l~~~~vftp----'"--------q~:JQ~C~Ii~P?>t~~'----r:::j~U"'~'"c7JiW'111'---=iU·:~-~-':I;f+,l:rl 
C1., p oX 

Center bOIt.7/-C~)1R'Spacer 

V-bolt --i'( Spring seat 

Axle housing ~ Dowel 
V-bolt plate 

Nut 
Lock washer 

A-2J5J9 

REAR 

Fig. 8 - Models L-174. 

Clip• Front V-holt U-bolt seat 

a ~ 
Spring seat 

Center bolt 
- Axle housing

V-holt plate ___~--...'\. 

Nut 't=~=::::/lF?'TI~_ Lock washer 

A-2J5J2 

Fig. 9 - Models L-173, L-183. 
PRINTED IN UNITED STATES OF AMERICA 
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L-LINE MOTOR TRUCK SERVICE MANUAL 

Front 
«' Clip U·bolt U.bolt seat Center bolt 

U.bolt plate 

Lock washer 
UioE'---- Nut 

REAR 

Fig. 10 - Models L-180, L-185, LC-180. 

III( Front 


Center bolt 


Spring seat 

!-H---Axle housing
Dowel 

U.bolt plate 

Lockwasher 

LL..I.J""<:""--Nut A·21517 

REAR 

Fig. II - Models L-193. 

Clip 

Front 

U.bolt plate Lock washer 

~"""""'--Nut 
A.21502 

REAR 

Fig, 12 - L-18~, L-190, L-J95. 

A-21510 

Donated by John & Susan Hansen - For Personal Use Only



L-UNE MOTOR TRUCK SERVICE MANUAL 

Clip Spacer U.bolt seat 

U.bolt 
front 

Fig. 13 - Models L-19S. 

Front 

Busbing 

Axle bousing 

Fig. 14 - Models L-194, L-200, L-20S. 

Front 

Auxiliary spring U·bolt seat 

ra10~ 
Clip 

'Spring 
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A-21501 

Bushing 

A-21742 

Bushing 

A-21741 

Fig. 15 - Models L-204. 
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0( 
Front 

Bushing 
U-bolt seat 

~Spring 
Spring seat 


Axle housing 


Fig. 16 - Models L-210. 

A-21743 
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SPRING SHACKLES AND BRAKES 

Bracket 
Rubber bushings 

[lL.. ___~ 
lu I -- --f--.--\+ ~ I 

Spring A-21S09 

Fig. I - Front Spring Front Bracket For Models 
L-IIO, L-120, LM-120. 

~ 
'I 

Bracket~~,i : 

ri: 'L
I! :fl __--0--­
Pin I ' I I' 

_..Li. " 

Nut­
'r-.~~...:"'~.~-~...... oval side 

out
Rubber bushings 

Shackle 

Nut­
oval side 

out 

A-21S08 

Fig. 2 - Front Spring Rear Shackle For Models 
L-IIO, L-120, LM-120. 

Nut­
oval side 

out 

A-21522 

Fig, 3 - Rear Spring Front Bracket For Models 
L-IIO, L-120, LM-120. 

Pin 

,!-oE:.....,..c.~i-i-"- Shackle
NUl-oval 

side oul 

Washer ---.,l..... 

A·21524 

Fig. ~ - Rear Spring Rear Shackle For Models 
L-110, L-120, LM-120. 
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n Rubber bushings 

Nut­
ovalside 

out 

Lubricator 

A.22942 A·23180 

Fig. 5 - Front Spring Front Bracket For Models Fig. 7 - Rear Spring Front Bracket For Models 
L-130, LB-lqO, LM-150. L-130, LB-lqO, LM-ISO. 

Lock pin 

Pin 

Nut­
ovalside 

out 

Bracket 

Pin 
/::...o~-Pin 

Nllt---JIIoool' 

Bushing Spring A·23179 A·23181 

Fig. 6 - Front Spring Rear Shackle For Models Fig, 8 - Rear Spring Rear Shackle For Models 
L-130, LB-JijO, LM-ISO. L-J30, LB-lqO, LM-ISO. 
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Bracket 

Nut 

Shackle pin 

Lubricator A-2151l 

Fig. 9 - Front Spring Front Bracket For Models 
l-150,l-153, l-160,l-163, l-161t, l-165, lC-160, 
l-170,l-173,l-171t, l-175, IF-170, l-180, l-183, 
l-181t, l-185, lC-ISO. 

.ubricators Shackle pin Bushing A-21506 

Fig. 10 - Front Spring Rear Shackle For Models 
l-150, l-15a,l-160, L-163, l-161t, l-165,LC-160, 
L-170, l-173, L-171t, L-175, LF-170,L-180, L-183, 
L-ISIt, l-IS5, LC-ISO. 
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Bushing 

Lock pin 

Fig. II • Rear Spring Front Bracket For Models 
L- I 50 , L - 153 • 

~---'--!!'f--- Shackle 
pin 

Lock pin 

Bushings 

A-23445 

Spring Rear Shackle For Models 

Lock pin 

Bracket pin 


A-2'738 

Fig. 13 - Rear Spring Front Bracket For Models 
l-160,l-163,L-161t, L-165, lC-160, L-170, L-173, 
L-171t, L-175. 

A-23446 
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Bracket 

lubricator 
Shackle pin 

Lock pin 

Sbackle 

Lubricator 

Lock pin--.:J!' 

Bushing
Spring~-·· 

A·21139 

Fig. l~ - Rear Spring Rear Shackle For Models 
L-160,L-163,L-16~, L-165, LC-160, L-170, L-173, 
L-17~, L-175. 

Bracket 

A·21737 

Fig. 15 - Rear Spring Front Bracket For Models 
L-180, L-183,L-18~, L-185,LC-180, L-190, L-193, 
L-195. 

Shackle Bushing 
Lubricator 

Lock pin 

Shackle shaft 
A·21135 

Fig. 16 - Rear Spring Rear Shackle For Models 
L-180,L-183, L-18~, L-185, LC-180, L-190,L-193, 
L-195. 

Lubricator 

Lock pin A·21505 

Fig. 17 - Front Spring Front Bracket For Models 
L-190,L-193,L-19~, L-195, LF-190, L-200, L-20~, 
L-205, L-210, LF-210. 

Bracket 

Bushing 

Lock pin 

l.ubricators 

A·21520 

Fig. 18 - Front Spring Rear Shackle For Models 
L-190,L-193,L-19~, L-195, LF-190, L-200, L-20~, 
L-205, L-210,LF-210. 

Donated by John & Susan Hansen - For Personal Use Only



SPRINGS 
Section CL-L1NE MOTOR TRUCK SERVICE MANUAL 

Page 5 

A-21S2J 

Fig. 19 - Rear Spr i ng Front Bracket for Mode Is 
L-194, L-200, L-204, L -205, L-210. 

Bushing 

cubricator 
..,.:..,!-+*--- Shackle pin 

Bushing 

A·2'S07 

Fig. 20 - Rear Spring Rear Shackle For Models 
L-194,L-200,L-204,L-205,L-210. 
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STEERING GROUP 


The following list shows the L-line truck models and their corresponding steering gear 
models. Specifications of the individual steering gear models will be found on specifications 
page 1. 

STEERING GEAR STEERING GEARTRUCK MODELS TRUCK MODELSMODELS MODELS 

L-110.. " ................• TA-1Z L-IB4•.................... TA-61 

L-IZO..............•.....•. TA-IZ L-IB5.....•............ TA-61 

LM-IZO .......•..•.......•. TA-14 LC-IBO.................... . TA-61 

L-13 O.•...•................ T-14 L -190......•...•........ T-66 

LB-140......•....•.....•.. T-14 L-193.................. . T-66 

L-150.....••...•........•. TA-14 L-l94. . . . . . . . .. . .... . T-66 

L-153.................. . TA-14 L-195.............. . T-66 

LM-150 .............. . TA-14 LC-l90............... . 

L-160.......•..•.........•. TA-54 LF-190............... . TA-66 

L-163.............•........ TA-54 L-ZOO.•.......•........... TA-66 

L-l 64. . . . . • . . . . . . . . • . . . • • . . TA-54 L-Z04................... . TA-66 

L-1 65. . . • . . . • . . . • . . . . . • . . . . TA-54 L-Z 05......•.....•... TA-66 

LC-160...•....••....... TA-54 LC-ZOO.•.•...••...... 

L-1 70. . . . . • . . • • . . . . . • . . . . . . TA-54 L-ZlO...............• TA-70 

:"'-173.•......•............• TA-54 LF-ZlO...........•....•... TA-70 

:"'-174•...............•..... TA-61 L-ZZO..........••....•.... 

:"'-175..•...••.............. TA-54 LF-ZZO................ . 

-,F-170.................•... TA-61 L-ZZ5..........•....... TA-70 

.... -lBO • ••.•••••.••••••• TA-61 L-Z30.........••... 

..1-1 83. . . • • . • • • . • . • • • . • . . • . • TA-61 LF-Z30................• 


INDEX 
Page 


;pecifications .............. . 1 


SECTION "A" 

l.djustments •.•.............•..........................•... 1, Z 

;onstruction ............................................ . 1 

Jisassembling steering gear ...•.....•......•................. 4 

lrag links. . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • . . . . . . . . . • . . • . 5 

'lstalling steering wheel •..........•...•........•............ 4 

acket tube bea ring. . . . . . . . . . . . . . . . . • . . • • • . . . . . . . . . • . . . . 6 

.eassembling steering gear ..........•.....•••.......•........ 4, 5 

.emoving stee ring wheel ..•....•...•...•.•.............••.. 3 

tee ring column alignment. . . • . . . • . . . . . . •................ 3 

tee ring gear connection with front wheels .......•..........•..•. 3 
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~ 
rSTEERING GEAR SPECIFICATIONS zi 	 I I 

[TJSTEERING GEAR MODELS TA-12 T-14 TA-14 TA-54 TA-61 T-66 TA-66 TA-70 
3:: 
o 

Steering Gears: -1 
Make .............. Ross Ross Ross Ross Ross Ross Ross Ross o 

:::a 
Ratio .............. 15.4:13.5:15.4 17:15:17 20: 18:20 20:18:20 22: 18:22 
 19:17:19 23.4: 19.5: 23.4 23.4: 19.5:23.4 -1

:::a 
Lever Shaft Diameter ... .9360 .9980 1.1230 1.1230 1.248 1.3730 1.3730 1.4975 C 

(') 
r; 

Pitman Travel: 	 (f) 
[TJ
:::aAvailable 	 120 0 

116 0 116 0 116 0 1120 1040 1120 106 0• 0 ••••••••• < 
(') 
[TJ

Steering Post Diameter ..... 7/8" 7 /8" 7 /8" 7/8" 1" 1" 1" 1" 
3:: » 

Steering Jacket Diameter .... 1-1/2" 1-1/2" 1-1/2" 1-1/2" 1-3/4" 1-3/4" 1-3/4" 1-3/4" 	 z 
c 
» 
r 

(fl 

o-l 
M 

(flM 

~~ 
8·2 
~Cl 

'1:!~Cl 
P>~M 

(IQ 0 "­
ro ::l ,..... 
-Ul~ 
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STEERING GEARS 

TA-12 T-14 TA·14 TA-54I I I 

Nut and 
lock washer 

7 

...••..t/
3 :t. 

Screws Id ' 
5"­

Shims \ 

Adjusting'lO' 

screw 


9 

Lock nut 


-"::;:::;:f":­
... "­

End cover and 
tuhe assembly A.22452 

Fig. I - Models lA-12, l-Iq, TA-JlL 

Construction (See Figs. 1, 2, 3) 

L-Line Trucks are equipped with (Ross) 
semi-reversible cam and twin-lever steering 
gears. The twin-lever construction is shown 
in Figs. I and 2. 

There are two types of twin-lever gears 

used: ­

1. 	 Twin-lever with sliding studs -- the studs 
are riveted in the lever so that the studs 
have a sliding contact with the cam (Fig. 
I). 

2. 	 Twin-lever with rolling studs -- the studs 
are mounted in the lever with tapered rol­
ler bearings so that the studs have a roll ­
ing contact on the cam (Fig. 2). 

Both studs of the twin-lever gear engage 
the cam for normal straight-ahead driving. As 
the steering action muves away from the normal 
driving position into the parking range, one of 
the studs dis engages the cam. The effective 
leverage of this single stud increases so rap­
idly, however, that in full parking the leverage 
is 45 percent greater than with a single-lever 
type steering gear. This is due largely to the 
fact that because of the twin levers the steer­
ing arm is shorter and, therefore, has a full 
100 degrees of travel compared to 76 degrees 
in a single-lever unit. Actually, the driver has 
at his disposal a dual-ratio gear which auto­
matically changes froITl one ratio to another to 
suit the requirements of steering stability at 
high speeds, and easy wheel turn for sharp 

TA-61 T·66 TA-66 TA-70I I I I 

'\ 	 ~Jacket tube ~ ~~, 4 Upper cover 

~/5 Shim. 

3 

Cap Screws ...... 


Cam--~~ 

Lock nut 2 
9 Arm 

End cover and 01J 
Lever shaft ; " tube assembly A.22479 

Fig. 2-Models lA-Sq,lA-61,l-66, lA-66 , lA-70. 

BOTTOM OF GROOVE 
NOTE VARIATION 
SHAllOWER AT A & B 

PERMISSIBLE 
LASH IN 
POSITIONS 

GEAR IStuds A & BI SHOWN AT MID-POSITION OF TRAVEl 

c ,hows VARIOUS POSITIONS OF STUD A ON TURNS 

b shows VARIOUS POSITIONS OF STUD B ON TURNS 

IMPORTANT -ADJUST THRU THE MID-POSITION 
A·23440 

Fig. 3 

turns in parking. A valuable safety factor is a 
lessening of the tendency to over-steer on 
c;urves and when passing other vehicles at high 
speed (See Fig. 3). 

Adjustments 

NOTE: The basic design of the steering 
gears used in these trucks is siITlilar and the 
method of servicing applies generally to all 
units used. For illustrative purposes, assem­
blies of the more COITlmon type are used. 

PRINTED IN UNLTED STATES OF AMERICA 
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Except for position of the lever shaft in the 
housing, the steering gear details are similar 
and are serviced in the same manner. 

When making adjustments, free the steer­
ing gear of "all load, preferably by disconnect­
ing the drag link from the steering arm, and 
loosen instrument panel bracket clamp on 
steering gear jacket tube. 

If the ball thrust bearings on the cam must 
be adjusted, make adjustment(l) before making 
side adjustment to lever shaft studs in cam 
groove (2). 

1. 	 ADJUSTMENT OF BALL THRUST BEAR­
INGS ON CAM. 

(a) 	 Before making this adjustment loosen 
the housing side cover adjusting screw 
(9, 10) to free the studs in the cam 
groove (Fig. 4). 

(b) 	 Adjustment should be made so there 
is a very slight drag but not so much 
that steering wheel cannot be turned 
from extreme to extreme by lightly 
gripping rim with thumb and fore­
finger. 

(c) 	 Unscrew the four screws (3) and raise 
the housing upper cover (4) to permit 
removal of shims (5). (Shims are of 
.002", .003" and .010" thickness). 
(Fig. 5). 

(d) 	 Clip and remove a thin shim or more 
as required, and draw cover down 
tight against shims. 

(e) 	 Test as outlined in paragraph (b) and 
if necessary remove or replace shims 
until adjustment is correct. 

2. 	 ADJUST LEVER SHAFT STUDS IN CAM 
GROOVE FOR BACKLASH. 

(a) 	 Backlash at this point shows up as end 
play of lever shaft, also as backlash 
at steering wheel and at ball on steer­
ing arm. 

(b) 	 The groove is purposely cut deeper in 
ends of cam than in mid-position. This 
produces a high range through mid­
position and makes grooves narrower 
through this range. This permits 
take-up of backlash in mid-position, 
after normal wear of groove, without 
causing a bind in ends (Fig. 3). 

(c) 	 Adjustto this mid-position high range. 
Do not adjust in end positions. Play 
in end position is not objectionable. 

(d) 	 Tighten side cover adjusting screw 
(10) until a very light drag is felt 
through the mid-position high range 
when turning steering wheel slowly 

Filler plug (11---."11 

(9) \,- '--".'f 

Lock nut',\.... 	 , 
A-22530 

Fig. ~ Illustrates location of adjusting 
screw and locknut 

Fig. 5 - Showing location of shims under upper 
housing cover used to adjust end-play on cam. 
(Shims are of .002", .003", and .010· thickness) 

from extreme to extreme position 
(Fig. 4). 

(e) 	 IMPORTANT: Steering gear must not 
bind any position. Only a very slight 
drag should be felt. A closer adjust­
ment will not correct steering loose­
ness caused by wear in other steering 
gear members, but will damage parts 
and impair operation. 

(f) 	 When proper adjustment has been 
made, tighten lock nut (9) and then 
give gear a final test. 

(g) 	 Make sure steering gear arrn is tight 
on splined lever shaft and that lock­
washer and nut are tight also. 
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3. 	 STEERING COLUMN ALIGNMENT. 

(a) 	 After adjustments have been made and 
lock screw tightened, turn steering 
wheel to see if any stiffness exists. If 
so, steering gear has been adjusted 
too tight or steering column is out of 
alignment. Misalignment of the column 
places a bend in the column, conse­
quently, the wheel tube must undergo 
reverse bending stresses during each 
revolution. This is a serious condition 
and mustbe avoided. THE STEERING 
COLUMN MUST NOT BE SPRUNG 
IN ANY DIRECTION. 

4. 	 STEERING GEAR CONNECTION WITH 
FRONT WHEELS, 

(a) 	 The steering gear should be connected 
to the front wheels so as to obtain as 
nearly as possible the specified turn­
ing radius on both left and right turns. 
This is accomplished by turning the 
steering wheel as far to the right as 
possible, then rotate the wheel in the 
opposite direction as far as possible 
and note the total number of turns, 
Turn the wheel back just onE?-half of 
this total movement, thus placing the 
gear in the mid'-position. With the 
front wheels in position for straight­
ahead driving, it should then be pos­
sible to connect the drag link to the 
ball on the end of the steering gear 
arm without moving the gear to any 
appreciable extent, If this cannot be 
done, remove the arm from the steer­
ing gear, using a suitable puller, and 
place it on the splined shaft in the 
proper position. Otherwise it will not 
permit the front wheels to swing equal­
ly to the left and right, Check steering 
knuckle s top on front axle to make 
sure that there is proper clearance 
for the tire when turning at maximum 
angle. Axle stops should also be set 
out sufficiently to prevent steering 
gear from lIbottoming", that is, to stop 
the gear short of its absolute limit of 
travel. If the gear is permitted to 
bottom, damage to internal parts will 
occur. Check to see if axle stops are 
set to do this on both left and right 
turns. See that steering gear housing 
is filled with lubricant as recom­
mended in "Lubrication Section". 

5. 	 TO REMOVE STEERING WHEEL (Figs. 
6 and 7), 

(a) 	 Disconnect horn wire at bottom of 
steering gear. 

(b) 	 Remove horn button (8) by pressing 
down and turning to right or left with 

A·21734 

Fig, 6, Models TA-12, T-14, TA-14, TA-54 

5 

4 

3 

2 

IO 

A·21736 

Fig. 7, Models TA-61, T-66, TA-66, TA-70 

LEGEND for Figs. 6 and 7. 

1, Horn cable assembly 7. Steering wheel 
Z. Steering tube 8. Horn button 
3. Jacket tube 9. Horn contact cap 
4. Bearing assembly 10. Steering wheel nut 
5. Spring seat 11. Base plate assembly 
6, Spring 12. Horn button spring 
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palIn of hand or vacuum cup, holding 
steering wheel stationary. 

(c) 	 ReInove contact cap and spring. 

(d) 	 ReInove the three screws holding the 
horn button retainer base plate (11) 
and reInove this plate and horn wire. 

(e) 	 ReInove steering wheel nut (10) and 
take off steering wheel using a suitable 
puller. 

6. 	 TO INSTALL STEERING WHEEL. 

(a) 	 Place in correct position on shaft. 
Wheel should be installed so that 
spokes are in shape of a lIy" when 
seated in driver's s,eat and with front 
wheels straight ahead. This will per­
Initdriver to read instruments through 
the top of steering wheel. 

(b) 	 Install steering wheel nut (10) and 
tighten securely. 

(c) 	 Ins ert horn wire and thread through 
hole in cover plate at bottoIn of steer­
ing gear housing. Attach horn button 
retainer base plate (11) with three 
screws. 

(d) 	 Install contact plates, spring and horn 
button. Horn button should be pressed 
down and turned until it locks in the 
rubber retainers on retainer base 
plate, using vacuum cups or palIn of 
hand. 

(e) 	 Connect horn wire at bottOIn of steer­
ing gear. 

7. 	 DISASSEMBLING STEERING GEAR. 

(a) 	 ReInove horn button. cable and steer­
ing wheel. 

(b) 	 ReInove housing side gear cover and 
pull out lever shaft (Fig. 8). 

(c) 	 Loosen claInp collar and reInove jacket 
tube and housing upper cover (Fig. 9). 

(d) 	 ReInove caIn and tube asseInbly. COIn­
plete with bearings. froIn the housing 
(Fig. 10). 

(e) 	 ReInove lever shaft oil seal and clean 
the counterbore in the gear housing. 

S. 	 REASSEMBLING STEERING GEAR. 

(a) 	 Install new lever shaft oil seal (Fig. 
ll). 

Pos i tion oil seal in hous ing with side 
staInped "FluidSide" towardbottoIn of 
counterbore. Using a haInIner, tap 
lightly on the end of a socket wrench 
or adapter (cold rolled stock) having 
a slightly sInaller outside diaIneter 
than the oil seal. It is iInportant that 
the seal bottoIns in the counterbore of 
housing. 

(b) 	 Place caIn and tube asseInbly with 
bearings in the housing (Fig. 10). 

Collar clamp 

Fig. 8 - Removal of housing side gear cover Fig. 9 - Removal of jacket tube and upper hous­
revealing lever shaft ing cover assembly 
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Housing 

Fig. 10 - Removing cam and tube assembly with 
bearings 

Steering gear housing 

A-22470 

Fig. II Location and installation of lever 
shaft oi I seal 

(c) 	 Assemble housing upper cover with 
shims and make proper bearing ad­
justments. 

(d) 	 Install lever shaft in housing and 
assembly housing side cover, first 
loosening the adjusting screw(Fig. 8). 

Draw side cover screws tight. 

(e) 	 Adjust lever shaft stud in cam groove 
for backlash and lock adjustment with 
lock nut. 

(f) 	 Assemble jacket tube with clamp col­
lar and tighten clamp. 

(g) 	 Install steering wheel, horn cable and 
button. 

PRINTEO IN UNITED STATES OF AMERICA 

Drag Link (Figs. 12, 13, 14) 

Front adjusting plug 

Ball seat 

Front plug Rear adjusting plug 
A-22B91 

Fig. 12 

Fig. 13 

This type of drag link requires very little 
care other than periodical lubrication and occa­
sional inspection to make sure that it is prop­
erlyadjusted. (Figs. 12 and 13). 

Adjustment is made by removing cotter 
pin and turning adjusting plug in the desired 
direction. To adjust for wear, turn adjusting 
plug in until it is tight, then back off to first 
cotter pin hole. Insert a 1l£.:Y:' cotter pin of the 
correct size and bend ends over securely. 
Drag link should not be adjus ted too tight, other­
wise steering will be affected. 

The spring is merely to accommodate wear 
and is not intended to act as a cushion against 
shock. Fig. 14 shows details of steering gear, 
relay link and drag link used on L-190 series 
trucks and up. 

Fig. PI Steering gear linkage to front axle 
for models L-190 series and up 
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Steering Jacket Tube Bearing 

A ball-type steering jacket bearing is used, 
improving steering gear performance and ease 
of handling. Fig. 15 illustrates this construc­
tion. 

Fig. 15 - Showing location of jacket tUbebearing 

Special se rvice tools (SE -1164) are avail­
able for this bearing, and are to be used for 
installation of a new bearing (see Fig. 16). 

o 
Arbor 

5E-1164-1 

Adapter 
5E-1164-2 

Bearing 

Jacket 
tube 

A·22890 

Fig. 16 - Installation of steering gear jacket 
tube bearing 
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TRANSMISSION 	MODELS (1 H) HDS T-87-D H-41-B T-98 F-51 F-51-C F-52 F-52-C F-54 F-54-B 

r:­Transmission (make) •••••••• IH Warner Warner Warner Fuller Fuller Fuller Fuller Fuller Fuller 	 r 
Z

Manufacturer's model •••••••• ----- AS-4-T-87D AS-74-T-9 ASA T-98 5-A-330 5-A-33 5-A-430 5-A-43 	 [T15-A-620 5-A-62 

Type •.•...•..•.•••••••• Synchro- Synchro- Direct Synchro- O.D. in Direct O.D. in Direct O.D. in Direct 3: 
mesh mesh in 4th mesh 5th in 5th 5th in 5th 5th in 5th o 

--l oOverdrive ••••••••.••••••• No No No No Yes No Yes No Yes No :::a 
Number of forward speeds ••••• 1 1 I 1 1 	 --l1 1 1 1 2 :::a 

CReductions: ()
First (low) •.••••••••••• 3.058-1 3.714-1 6.40-1 6.398-1 6.36-1 7.35-1 6.98-1 	 8.03-1 7.07-1 8.08-1 A 

(f)
Second •••••••••••••••• 1.481-1 1.871-1 3.09-1 	 3.092-1 3.725-1 4.30-1 3.57-1 4.61-1 3.50-1 4.67-1 [T1 

:::a 
Third •••.••••••••••••• 1.000-1 1.000-1 1.69-1 1.686-1 1.92-1 2.52-1 1.89-1 2.46-1 1.72-1 2.62-1 < 


() 

Fourth •••••••.•••.•.•• ----- ----- 1.00-1 1.00-1 1.000-1 1.42-1 [T1
1.00-1 1.41-1 1.00-1 1.38-1 

3:Fifth ................. ----- ----- ----- ----- .823-1 1.000-1 .825-1 1.000-1 .776-1 1.00-1 
 » z
High reverse •••••••••••• ----- ----- ----­ ----- ----- ----- ----- ----- ----- 8.12-1 c 

» 
Low revers e •••••••••••• 3.707-1 4.588-1 7.82-1 7.820-1 6.39-1 7.20-1 6.95-1 8.00-1 7.11-1 	 r4.74-1 

Number of p. T. O. oppni'1g •••• None None 1 1 2 2 2 2 2 2 
en 

Lubricant capacity (pints)•••••• 3 6 5 8 12 	 'U12 19 19 24 24 	 M>-j 
0::01-<> 
~z 
oen 
>E::':
>-jen 
...... en0 ..... 
ZO 

~enZ 
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'\jCllI-j 
$ll '\j::o 

aQ M:> 
(1)()Z 
N ...... CIl

:::lg:
() ...... 

AUXILIARY TRANSMISSION SPECIFICATIONS :>g;
I-j ......
HOOz
Z 

MODEL 2-A-45 5531 6231 
CIl 

6231-A 8031-C 8031-G 

r 
Make Fuller Brown-Lipe Brown-Lipe Brown-Lipe Brown-Lipe Brown- Lipe r­

z 
[T1 

Number of speeds •••••• 2 3 3 3 3 3 3: 
o 
-l 

Number of bearings .... 7 6 7 7 6 6 o 
::0 
-l 
::0Type of bearings 6-Ball, 2-Ball, I-Ball, I-Ball, 3-Ball, 3-Ball,• 0 •••• C 

I-Roller 4-Roller 6-Roller 6-Roller 3-Roller (')3-Roller 
A 
t/) 
[T1Ratios; 
::0 
<

Di r ec t '" . II;J • 0 '" 'ill '" ..... 0 1.00 to 1 1.00 - 1 1.00 - I 1.00 - 1 1.00 - 1 1.00 - 1 (') 
[T1 

Underdrive •••••••• 1.30 - I 2.00 - 1 2.14 - 1 1.24 - 1 2.59 - 1 1.29 - 1 3: » 
Overdrive ...... 0 GO • -------- .72 - 1 .69 - 1 .86 - 1 .75 - 1 .84 - 1 z 

c » rLubricant capacity: 

Summer (pints) • • ••• 10 6 8 8 12 12 

Winte r (pints) •••••• 10 6 8 8 12 12 
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TRANSMISSIONS 


Driving Downhill 

A safety rule to follow by all good drivers is 
to use the same or next lower transmission gear 
when going downhill as would be used in climbing 
the same hill. If necessary, the vehicle speed 
can then be easily controlled to the maximum road 
speeds for that particular gear by "snubbing 
down" with the brakes. This practice will not 
only prevent damage to the engine, but will also 
effect a saving on the brakes. 

CAUTION: Do not coast down hill, even for a very 
short distance, with the clutch disengaged. If 
the clutch is engaged while the truck is coasting, 
the sudden acceleration of the engine's speed will 
result in a shock to the gears, an excessive 
strain and ultimate failure of the driving parts. 

Overdrive 

Some transmis sions have an over-drive 
spe ed. This gearing is for maintaining in­
creased road speed with reduced engine speed. 
Overdrive should be used only when conditions 
are favorable to high road speeds. Overdrive 
should never be used at low road speeds or for 
lugging. Usually, for overland hauling, the 
minimum road speed for overdrive is 30 m.p.h. 

Overload 

The transmis sions installed in International 
trucks are engineered to the rated capacity 
of the trucks. An ample safety factor well 
above normal requirements has been provided, 
but neither the transmission nor any other part 
of the truck will give maximum performance 
and long wear if continued to load it beyond its 
rated capacity. 

Shifting 

Probably one of the most distinguishing 
characteristics of a good driver is his ability 
to shift gears from a high to a lower trans­
mis sion speed. 

A knowledge of the maximum obtainable road 
speeds in the various gears is helpful in deter­
mining the maximum road speed at which a shift 
bom a high to a lower gear can be made. 

For example, in shifting fourth speed to 
third speed. the maximum road speed at which 
this change can be made is at approximately 

thirty-three miles per hour since that is the 
maximum available road speed for this truck 
in third gear. 

Gear changes from a higher to lower gear 
speeds should be made as follows: 

1. 	 Ease off on accelerator and disengage clutch. 

2. 	 Move gear shift lever to neutral position and 
engage clutch. At same time, accelerate 
engine to governed speed. 

3. 	 Disengage clutch, ease off on accelerator, 
and move gear shift lever to next lower 
transmission gear position. 

4. 	 Engage clutch and depress accelerator 
sufficiently to pick up load. 

The above procedure, known as "double­
clutching," is necessary to bring about an equal­
ization or synchronization of engine speed and 
transmission gear speed, and thereby prevent 
clashing of gears. 

When the truck is equipped with a governor 
the maximum engine speed is controlled. If, 
however, it is desired to shift at lower road 
speeds than those shown, the shifts should be 
made at correspondingly lower engine speeds. 
Since the governor does not operate at the lower 
engine speeds, determination of the proper lower 
engine speed at which to shift is a matter of 
judgment that comes with practice. 

When the operator becomes accustomed to 
the sound of the engine at various engine speeds 
and has become experienced at "double-clutching" 
he should be able to shift from a high to a lower 
gear very rapidly--and without clashing the 
gears. CAUTION: When shifting, avoid injury 
to the gear teeth by making it a practice to shift 
gears with as little clashing as possible. 

Starting 

When starting a new unit or one which has 
been exposed to cold weather, allow sufficient 
time for the lubricant to circulate and coat all 
contacting surfaces. Do not stay in anyone 
gear for any length of time. The metal-to-metal 
contact between some of the working parts, due 
to insufficient lubrication, will result in damage 
which may not appear immediately but will 
eventually develop into serious trouble. 
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TRANSMISSION (HDS) 


49 48 

47 
46 

No. Description 

1. Main drive gear bearing retainer. 
2. Retainer gasket. 
3. Main drive gear. 
4. Mainshaft pilot bearing spacer. 
5. Sliding clutch synchronizer ring. 
6. Mainshaft clutch sleeve. 
7. Clutch poppet ball. 
S. Selector lever assembly. 
9. Clutch poppet spring. 

10. Second speed gear lock ring. 
11. Second speed gear. 
12. Transmission cover. 
13. Shift lever assembly. 
14. Shift lever setscrew. 
15. Mainshaft adapter. 
16. Second speed gear,lock ring. 
17. Mainshaft. 

IS. Mainshaft sliding gear (low and 


reverse) . 
19" Transmission cover gasket. 
20. Rear bearing retainer gasket. 
21. Mainshaft rear bearing. 

39 38 

Fi g. I 

36 35 34 3337 
A-21744 

- (H DS) 

I 
NO' i Description 


I 


25. Flange. 
26. Lockwasher. 
27. Nut. 
28. Oil slinger. 
29. Speedometer gear spacer. 
30. C ounte r shaft. 
31. Countershaft thrust washer (bronze). 
32. Countershaft thrust washer {steel}. 
33. Countershaft roller bearing. 
34. Transmission case. 
35. Countershaft gear cluster. 
36. Countershaft bearing spacer. 
37. Drain plug. 

3S. Countershaft roller bearing. 

39. Countershaft thrust washer. 
40. Second speed gear thrust washer. 
41. Clutch sleeve (second and high). 
42. Clutch hub (second and high). 

43 •. Main drive gear ball bearing. 

44. Bearing lock ring. 
45. Mainshaft pilot bearing. 
46. i Idler shaft snap ring. 

22 .• Speedometer drive gear. 47. Reverse idler shaft. 
23. I Mainshaft rear bearing retainer. 4S. Reverse idler gear. 
24. Oil seal. 49. Reverse idler gear bushing. 

PRINTEO IN UNITE!:) STATES OF AMtR1CA 
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TRANSMISSION (MODEL HDS) 

The Model HDS transInission is of synchro­
Inesh type with reInote control having three 
speeds forward and one reverse. Fig. 2 illus­
trates the shift diagraIn. 

~ 
I 
I 

I 
I 

"''1 

Fig. 2 - Shifting Diagram (HDS) 

DISASSEMBLING AND REASSEMBLING 
With a few Ininor exceptions, the asseInbly is 

siInply the reverse of disasseInbling. Therefore 
the following disasseInbly instructions will also 
serve as reference for asseInbling. 

Fig. 1 illustrates construction details of this 
transInission and figure nUInbers in parentheses 
throughout this section will refer to this illu­
stration. 

1. 	 Clean outside of transInission, particularly 
around the control and bearing covers 
(1, 12,23). 

2. 	 Shift selector lever (8) and shift lever (13) 
to neutral position. ReInove cotter pin and 
breather cap froIn hold-down bolt. Re­
Inove four capscrews and lockwashers frOIn 
control cover (12) and lift off control cover 
asseInbly. 

3. 	 To disasseInble the control cover asseInbly: 

(a) 	 ReInove outer selector lever setscrew 
releasing both outer and inner levers (8). 

(b) 	 ReInove shift lever setscrew (14) and 
this will release the shaft, spring and 
shift lever (13). 

4. 	 DisasseInbling shift forks and shafts: 

(a) 	 ReInove poppet ball and spring retainer 
plugs releasing balls and springs. 

(b) 	 ReInove setscrews frOIn shift forks 
and slide shift bar toward rear of case. 

Use shift bar to tap out bar thiInbles 
(dust plugs). With the reInoval of shift 
bar, the shift fork is lifted out through 
top of case. 

(c) 	 ReInove interlock plunger retainer 
capscrew to release interlock plunger 
froIn case. 

CAUTION: In reasseInbling trans­
Inission, be sure to insert interlock 
plunger, poppet springs and balls. 

(d) 	 ReInove low and reverse shift bar and 
fork, in the saIne Inanner as described 
in paragraph (b). 

Fig. 3 - Sectional View of Shifting Bars,Poppet 
Springs and Balls and Shifting Forks. 

5, 	 ReInoving Inain drive gear asseInbly: 

(a) 	 Lock transInission and reInove COIn­
panion flange (25). ReInove caps crews ­
three in nUInber - froIn Inainshaft rear 
bearing retainer (23). Lift off retainer 
and gasket (20) revealing oil deflector 
(28), speedoIneter drive gear (22) and 
spacer (29). 

(b) 	 Drive out countershait (30) toward 
rear of case perInitting countershaft 
gear cluster (35) to drop down in case, 
allowing clearance for reInoval of Inain 
drive gear. 

(c) 	 ReInove caps crews - four in nUInber ­
froIn the Inain drive gear bearing re­
tainer (1). ReInove retainer (1) re­
vealing Inain bearing (43) and retaining 
ring (44). 

NOTE: When reasseInbling, see that oil 
drain in r<::!tainer (1) is located at bottoIn. 

(d) 	 Main drive gear (3) and bearing (43) can 
now be reInoved froIn case (34) by driv­
ing toward front of case. CAUTION: 
Exercise care not to daInage bearing 
(43) when driving froIn case. 
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6. 	 RerrlOval of mainshaft assembly: 

(a) 	 With companion flange (25) and main­
shaft bearing retainer (23) removed, 
slip off oil deflector (28) speedometer 
drive gear (22) and spacer (29) from 
mainshaft assembly. 

(b) 	 Remove mainshaft rear bearing (21). 
CA UTION: Exercise care in driving 
off bearing to prevent its being damaged. 

(c) 	 Mainshaft assembly can then be lifted 
out through top of case. 

NOTE: Main drive gear assembly (3) 
must be removed first as outlined in 
paragraph 5. 

7. 	 Removal of countershaft cluster gear: 

(a) 	 As countershaft (30) has already been 
removed for disassembly of main drive 
gear (3), the counter shaft gear cluster 
(35) is merely lifted out through top of 
case. Be sure to remove the bronze 
washer (39) at front and bronze washer 
(31) and steel thrust washer (32) at 
rear in bottom of case. 

(b) Countershaft bearings (38) and spacer 
(36) can also be removed from gear 
cluster. 

8. 	 Removal of reverse idler gear and shaft: 

(a) 	 Reverse idler shaft (47) can now be 
removed by dr~ving shaft toward rear 
of case and this will permit lifting 
idler gear (48) out through top of case. 
NOTE: When reassembling, be sure to 
position shaft so that recess will take 
rear bearing retainer properly. 

9. 	 Disassemblyofmainshaft clutch assembly: 

(a) 	 Mainshaft clutch and sleeve are held 
together by poppet springs (9) and balls 
(7). Mainshaft clutch can be removed 
from sleeve by supporting outer diameter 
of sleeve and pressing on clutch. Use 
care when disassembling as poppet 
balls are under spring tension and may 
fly out when sleeve is removed. It is 
suggested that a cloth be wrapped around 
the assembly to guard against this. 

A special tool, SE-920, is available 
which if used, will facilitate disassembly 
and reassembly. If you do not have this 
tool on hand, follow instructions out­
lined in paragraph (b). 

"~INT£D IN UNJTED $TATES OF' AMERICA 

(b) 	 To reassemble, insert clutch partially 
in sleeve and install springs and balls. 
Then insert cotter pins (1/8 x 2 ") hav­
ing the ends spread slightly as shown in 
Fig. 4. The cotter pins, when 
between the splines, force the balls 
into the clutch and after clutch is 
pressed into sleeve, cotter pins can 
be removed. 

Fi g. 	 4 
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TRANSMISSION {T-87-D} 


Fig. I - (T-87-D) 

No. Description No. Description 

1. Main drive gear. 23. Mainshaft rear bearing. 
2. Bearing snap rings. 24. Oil seal. 
3. Main drive gear bearing retainer. 25. Mainshaft. 
4. Synchronizer blocking ring. 26. Mainshaft flange nut. 
5. Transmission cover. 27. Speedometer drive gear. 
6. Expansion plug. 2B. Counter shaft thrust washer (inner). 
7. Shifting plate. 29. Countershaft thrust washer (outer). 
B. Clutch sleeve (second and direct). 30. Counter shaft. 
9. Interlock plunger. 31. Lock plate. 

10. Poppet ball and spring. 32. Lock plate capscrew. 
11. Shift fork (second and third). 33. Reverse idler shaft. 
12. Shift lever. 34. Reverse idler gear bushing. 
13. Shifting shaft. 35. Reverse idler gear. 
14. Shift fork (low andl"everse). 36. Countershaft gear cluster. 
15. Mainshaft second speed gear. 37. Countershaft thrust washer (front). 
16. Shift rail. 3B. Countershaft roller bearing. 
17. Mainshaft low and reverse, gear. 39. Transmission case. 
lB. Expansion plug. 40. Countershaft bearing spacer. 
19. Transmission cover gasket. 41. Oil retainer washer. 
20. Oil retainer washer. 42. Main drive gear bearing. 
21. Mainshaft rear bearing retainer. 43. Clutch hub (second and direct). 
22. Mainshaft 'ing snap ring. 44. Mainshaft pilot bearing. 
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TRANSMISSIONS (MODEL T-87-D) 

The Model T-87-D transmission is of syn­
chro-mesh type, with remote controls, having 
three speeds forward and one reverse. Fig. 2 
illustrates the shift diagram. 

~ 
I 
I 

I 
I 

"'" 

Fig. 2 - Shifting Diagram (T-87-D) 

DISASSEMB LING AND REASSEMB LING 

The assembly is simply the reverse of dis­
assembling with the exception of a few minor 
details. Therefore the following disassembly 
instructions will also serve as reference for 
assembling. 

Figure numbers in parantheses throughout 
this section will refer to Fi . 1 which illustrates 
construction details 0 this transmission. 

1. 	 Clean outside of transmission especially 
around the control and bearing covers 
(3,' 5, 21). 

2. 	 Shift selector lever (12) into neutral position. 
Remove capscrews and lockwashers holding 
cover assembly (5) to case (39) and lift 
off the cover assembly. 

3. 	 To disassemble the control cover assembly: 

(a) 	 Clip lockwire and remove locks crew 
from low and reverse speed shift fork 
(14). Tap shift rail (16) toward rear 
of cover driving out expansion plug 
(18). Pull out shift rail (16) releasing 
poppet spring and ball (10) and shift 
fork (14). CAUTION: Do not lose 
poppet springs and balls. 

(b) 	 To remove second and third speed 
shift fork (11), rail, expansion plug, 
poppet spring and balls (1 0), follow the 
same procedure as in step (a). 

(c) 	 Remove snap rings from shifting shaft 
(13) 	located on each side of shift lever 
(12) thus releasing shaft assembly (13), 
spring, shift lever (12) and key. 

(d) 	 Interlock plunger (9) may be removed 
by pulling 3/8" tapered plug located on 
left side transmission cover (5) directly 
below poppet spring and ball. 

NOTE: When reassembling the top cover 
assembly (5) to case, make sure that 
shift forks (11, 14) are not sprung and 
engaged properly with sliding gears. 

4. 	 To disassemble the mainshaft assembly, 

(a) 	 Lock transmission and remove com­
panion flange nut (26). Remove cap­
screws - four in number - holding 
main drive gear bearing retainer (3) 
to case (39) and five capscrews hold­
ing mainshaft assembly rear bearing 
retainer (21). 

(b) 	 Lift off main drive gear retainer (3) 
revealing snap rings (2) and bearing 
(42). Remove mainshaft rear retainer 
(21) 	re:vealing speedometer drive gear 
(27) snap ring (22) and bearing (23). 
NOTE: When reassembling the front 
bearing re.tainer (3) see that oil drain in 
retainer is located at bottom. 

(c) 	 With the mains haft rear bearing re­
tainer (21) removed, slip speedometer 
drive gear (27) from mainshaft (25). 
Remove mainshaft rear bearing (23) 
and oil retainer washer (20). CAUTION: 
Exercise care in driving off bearing to 
prevent damage. 

(d) 	 Pull main drive gear (1) and bearing 
(42) out through front of case until drive 
gear contacts countershaft gear. Slide 
rnainshaft assembly through rear bore of 
case as far as necessary to clear main 
drive gear (1) and lift out through top 
of case. CAUTION: Be sure to catch 
pilot needle bearings (14) - sixteen in 
number - when removing mainshaft as­
sembly. A helpful suggestion in re­
assembling pilot needle bearing (44), 
use a rubber band to hold the sixteen 
needle bearings in place until the as­
sembly is started in the main drive gear 
and then the rubber band is removed be­
fore completing the assembly. 

(e) 	 To disassemble rnainshaft assembly, re­
more retainer snap ring and use sliding 
gear (17) to tap synchronizer assembly 
and bushed gear (15) from rnainshaft. 
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5. 	 To disassemble main drive gear: 

(a) 	 Remove snap ring (2) holding bearing 
(42) on main drive gear (1). Push the 
drive gear and bearing assembly back 
into case until outside snap ring seats 
snuggly against case. USLrlg a soft ham­
mer, tap the mains haft gently toward 
inside of case until bearing is freed 
and the mainshaft can then be lifted 
out through top of case. CAUTION: Do 
not damage bearing during this operation. 

6. 	 To disassemble countershaft assembly: 

(a) 	 Remove capscrew (32) and lock plate 
(31) releasing countershaft (30) and 
reverse idler shaft (33). Drive counter­
shaft (30) out through rear of case using 
a brass drift. With the countershaft 
removed, the gear cluster (36) can be 
lifted out through top of case. Be sure 
to pick up the bronze thrust washer 
(37) at front and bronze washer (28) 
and steel washer (29) at rear in bottom 
of case. 

(b) Countershaft bearings (38) and spacer 
(40) can also be removed from gear 
cluster. 

7. 	 Removal of reverse idler gear and shaft: 

(a) Reverse idler shaft (33) can be re­

moved by driving out through rear of 
case. May also be removed by placing 
a pinch bar in lock plate slot and pulling 
out shaft. With the idler shaft (33) 
removed, the idler gear (35) can be 
lifted out of case. NOTE: When re­
assembling, be sure to position properly 
slots in countershaft (30) and idler 
shaft (33) to take lock plate (31). 

8. 	 To disassemble mains haft clutch assembly: 

(a) 	 The mainshaft clutch hub and sleeve 
are held together by two retaining 
springs located on each side of clutch 
hub. The clutch sleeve (8) can be re­
moved from clutch hub (43) by removing 
the retaining springs and supporting the 
outside diameter of sleeve (8) and 
pressing on hub (43). Use care when dis­
assembling not to lose the three shifting 
plates (7). The blocker rings (4) are 
supported by the main drive gear hub and 
second speed gear hub and are dis­
ass e m bled with the r em oval of the 
mainshaft assembly. 

CAUTION: In reassembling the clutch, 
be sure to place end of each retaining 
spring in the same shifting plate with 
the loose ends located in same position 
on both sides to equalize the tension on 
all three shilting plates (7). Also index 
etched marking on hub and sleeve. 

PRINTED IN UNITED STATES O~ AMERICA 

Donated by John & Susan Hansen - For Personal Use Only



Donated by John & Susan Hansen - For Personal Use Only



TRANSMISSION 
Section CL-LINE MOTOR TRUCK SERVICE MANUAL 

Page 1 

TRANSMISSION (H-41-B) 


No. 

1. 
2, 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 

33 

32 

~--31 

Fig. I - (H-ltl- B ) 

Description No. Description r;7o. Description 

Shift lever. 15. Main drive gear. 26. Mainshaft gear (low and 
Retainer. 16. Main drive gear. second). 
Retainer washer. 17. Main drive gear bearing. 27. Mainshaft rear bearing. 
Spring. 18. Mainshaft gear (3rd and 28. Spacer. 
Fulcrum ball. direct). 29. Speedometer drive gear. 
Pin. 19. Countershaft thrust 30. Mainshaft. 
Contrpl cover. washer. 3l. Washer. 
Poppet spring. 20. Countershaft gear cluster. 32. Cotter pin. 
Poppet balL Zl. Drain plug. 33. Nut. 
Interlock pin. 22. Bearing spacer. 34. Grease seal. 
Shifter shaft. 23. Countershaft bearing. 35. Rear bearing retainer. 
Shift fork prd and direct}. 24. Reverse idle gear. 36. Grease slinger. 
Shift fork 1st and 2nd}. 25. C ounte r shaft. 37. Expansion plug. 
M. drive gear brg. retainer. 38. Shifter fork lock screw. 
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TRANSMISSIONS (MODEL H-41B) 

The Model H-41-B transmission is of sliding 
gear type, having four speeds forward and one 
reverse. Fig. Z illustrates the shift diagram. 

cp q:> 
~--'N'- -1- - - - -,,I 	~ I 

cD cD ® 

Fig. 2- Shifting Diagram (H-Itl-B) 

DISASSEMB LING AND REASSEMB LING 

With a few minor exceptions, the assembling 
is simply the reverse of disassembling. There­
fore the following disassembly instructions will 
also serve as reference for assembling. 

Fig. Z illustratys construction details of 
this transmission and figure numbers in paren­
theses throughout this section will refer to this 
illustration. 

1. 	 Clean the outside of the transmission, 
particularly around the control and bearing 
covers (7, 14, 35). 

Z. 	 Place shift lever (1) in neutral position. 
Remove the six holding caps crews and lift 
off the control assembly (7). 
CAUTION: Do not force the control cover 
off the transmission. Forcing may spring 
the yokes of alignment and caus e partial 
engagement or gear interference. If bind­
ing occurs, a slight manipulation will free it. 

3. 	 To disassemble the control cover assembly: 

(a) 	 Remove control lever retainer (Z) from 
top of cover (7). Lift out control lever 
(1), retainer (Z). washer (3). and spring 
(4) 	and fulcrum ball (5). Fulcrum ball 
(5) 	can be removed from control lever 
(1) by driving out pin (6) with a suitable 
punch. 

(b) 	 Clip lockwire from first and second 
speed shift fork (38) and remove lock­
screw (38). Drive shift rail (11) to­
ward rear of cover driving out expan­
sion plug (37). With the expansion plug 
removed, pull shift rail (11) out and lift 
shift fork (13) out of cover. 
CAUTION: Do not lose poppet spring 
(8) 	and ball (9). 

(c) 	 Continue disassembly operation re­
moving third and direct shift fork (lZ), 
reverse shift block, stop pin, spring, 
rails, poppet balls and springs and inter­
lock pins and stops. CAUTION: In 
reassembling the control cover, care 
should be exercised to see that all 
parts are replaced in their correct 
positions and none of the small inter­
locking parts are lost or omitted. 

4. 	 To remove mainshaft assembly: 

(a) 	 Lock transmission by engaging two 
speeds and remove flange nut (3Z). 

(b) 	 Remove five capscrews holding main­
shaft rear bearing retainer (35) to case. 
Lift bearing retainer off rnainshaft 
revealing gasket, speedometer drive 
gear (Z9), spacer (Z8), and mainshaft 
rear bearing (Z7). 

(c) 	 Hold mainshaft sliding gears (18, Z6) in 
position. Mainshaft (30) and bearing 
(Z7) can now be removed through rear 
of case, If necessary, use a brass 
drift against washer (3l) and nut (32). 

(d) 	 Lift out mainshaft third and direct gear 
(18) and low and second gear (26) through 
top of case. 
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5, 	 To disassemble the mainshait: 

(a) 	 Remove nut (32), companion flange, 
then remove rear bearing retainer 
(35), speedometer drive gear (29), 
spacer (28), and bearing (27). 

6. 	 Remove main drive gear: 

(a) 	 Remove four capscrews holding main 
drive gear bearing retainer (14) to case. 

(b) 	 Remove retainer (14) revealing gasket 
and bearing (17). NOTE: When re­
assembling, be sure to locate oil drain 
at bottom. 

(c) 	 Main drive gear (15) and bearing (17) 
can now be removed from front of case. 
If necessary, use babbit or rawhide 
hammer to tap main drive gear (15). 

7. 	 Removing the countershaft assembly: 

(a) 	 Remove countershaft and reverse idler 
shaft lock screw and plate. Drive out 
countershaft (25) toward rear of case, 
using a brass drift. 

(b) 	 Remove cotter pin from reverse idler 
gear shifter fork shaft. Drive shaft 
toward rear of case with a brass drift 
and remove idler shifter fork. 

(c) 	 Lift countershaft gear cluster (20) with 
bearings (23) and spacer (22), through 
top opening of case. Tilt gear cluster 
slightly through rear bore in case to 
facilitate removal. 

(d) 	 Remove roller bearings (23) and spacer 
(22) from cluster (20). Be sure to 
pick up countershaft thrust washers, 
one each end, from bottom of case. 

8. 	 Removing the reverse idler gear and shaft 
assembly: 

(a) 	 Insert screwdriver or pinch bar in'lock 
plate groove and pry out shaft. Re­
verse idler gear can then be lifted out 
through top of case. NOTE: When 
reassembling, be sure to position slot 
in shaft properly to take lock plate. 

9. 	 When reassembling the top cover assembly, 
make sure that the'shifter forks are not 
sprung, and engaged properly with sliding 
gears. 
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TRANSMISSION (T-98) 


Fig. I - (T-98) 

No. Description No. Description No. Description 

l. 	~ain drive gear bearing 23. Synchronizer blocking ring. 40. Lock plate. 

retainer. 24. ~ainshaft 1st and 2nd 41. Lock plate capscrew. 


2. Snap ring. 	 speed gear. 42. Reverse idler shaft. 
3. ~ain drive gear bearing. 25. Shift fork, 1st and 2nd 43. Reverse idler gear. 
4. Snap ring. 	 speed. 44. Transmission case. 
5. ~ain drive gear. 26. Poppet ball. 	 45. Drain plug. 
6. Synchronizer blocking ring. 27. Expansion plug. 46. Counter shaft bearing 
7. Shifting plate. 28. Poppet spring. 	 spacer. 
8. Expansion plug. 29. Clutch hub, 1st and 2nd 47. P.T .0. opening. 
9. Sleeve (3rd and dir~ct). speed. 	 48. Countershaft gear cluster. 

10. Shift rail. 	 30. ~ainshaft rear bearing 49. 2nd speed gear bearing 
11. Transmission cover. retainer. 	 spacer. 
12. Shift fork, (3rd and direct). 31. ~ainshaft rear bearing. 50. 2nd speed gear roller 
13. Control lever. 	 32. Rear bearing retainer bearing. 
14. Control housing cap. seal. 	 51, Countershaft thrust 
15. Fulcrum ball. 	 33. ~ainshaft flange nut. washer, front. 
16. Control lever spring. 34. ~ainshaft. 	 52. Countershaft roller 
17. Control lever ball. 35. Speedometer drive gear. bearing. 
18. ~ainshaft 3rd speed gear. 36. Snap ring. 	 53. 2nd speed gear thrust 
19. Interlock plunger. 37. C ounter shaft roller bearing. washer. 
20. Poppet spring. 	 38. Countershaft thrustwasher. 54. Snap ring. 
21. Poppet ball. 	 rear, 55. Clutch hub, 3rd and direct. 
22. ~ainshaft 2nd speed gear. 39. Counter shaft. 	 56. ~ainshaft pilot bearing. 
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TRANSMISSION (MODEL T-98) 

The Model T-98 transmission is of synchro­
mesh type having four speeds forward and one 
reverse. Fig. 2 illustrates the shift diagram. 

CD CD 
I 	 I I 
I 	 I I 
I 	 I I 

I 	 I It-----®N -----1·------------.. 
• I 

I I 

I I 

I I 

I 	 I 

CD CD 
A-22937 

Fig. 2 - Shifting Diagram (T-98) 

DISASSEMBLING AND REASSEMBLING 

With a few minor exceptions, the assembling 
is simply the reverse of disassembling. There­
fore the following disassembly instructions will 
also serve as reference for assembling. 

Fig. 1 illustrates construction details of this 
transmission and figure numbers in parentheses 
throughout this section will refer to this illu­
stration. 

1. 	 Clean outside of transmission particularly 
around the control and bearing covers 
(1,11,30). 

2. 	 Place control lever (13) into neutral position. 
Remove caps crews and lockwashers holding 
cover (11) to case (44) and lift control 
cover assembly off transmission. 

CAUTION: Do not force the control cover 
as sembly off the transmission. Forcing 
may spring the yokes and cause partial 
engagement or gear interference. A slight 
manipulation will free the cover. 

3. 	 To disassemble the control cover assembly: 

(a) 	 Cut lock wire on reverse shift block and 
remove shift block lockscrew. Drive 
shift rail (10) out toward rear of cover 
driving out expansion plug (27) and 
remove shift block. 

(b) 	 Pull tapered plug located on left out­
side of cover directly below poppet 
spring and ball and remove interlock 
plunger (19) and third and direct speed 
shift rail interlock pin. 

(c) 	 Continue disassembly operation in the 
same manner as described in para­
graph (a), removing third and direct 
speed shift fork (12) and first and 
second speed shift fork (25), rails, ex­
pans ion plugs, poppet springs, balls 
and interlock plunger. 

CAUTION: In reassembling the control 
cover assembly, care shbuld be exer­
cised to see that all parts are replaced 
in their correct positions and none of 
the small interlocking parts are lost 
or omitted. 

(d) 	 To remove control lever (13) from 
cover (11). turn off the housing cap 
(14) 	releasing retainer washer, spring 
(16) and fulcru'm ball (15). With the 
fulcrum ball and control lever assembly 
removed, the control lever pivot pin 
can be removed from cover. 

4. 	 To remove the mainshaft assembly: 

(a) 	 Lock transmission by engaging two 
speeds and remove flange nut (33). 

(b) 	 Remove capscrews, five in number, 
and lift off mainshaft r ear bearing 
retainer (30) revealing speedometer 
gear (35), bearing (31), and snap rings. 
Slide speedometer gear (35) off of 
mains haft (34). Disassemble main 
drive gear bearing retainer (1) by 
removing capscrews and lockwashers, 
revealing main drive gear bearing 
(3) and snap rings (2) and (4). 

(c) 	 Remove main drive gear bearing snap 
ring (2) and pull main drive gear (5) 
and bearing (3) out through front of 
case sufficiently to expose bearing snap 
ring (4). Apply bearing puller and re­
move bearing (3) from main drive gear 
(5). Tap mainshaft assembly toward 
rear of case and pull mainshaft rear 
bearing (31). Push mainshaft assembly 
through rear bore in case to clear 
main drive gear (5) and tilt front end 
upward and lift out through top of case. 

CAUTION: Be sure to catch pilot 
needle bearing, sixteen in number, when 
removing mainshaft assembly. When 
reassembling front bearing retainer 
(1). be sure to locate oil drain hole 
at bottom. 

5. 	 To disassemble main drive gear: 

(a) 	 With the main drive gear bearing (3) 
removed fr om dr ive gear (5), it is 
lifted out through top of case. 
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6. To disassemble the mainshaft assembly: 

(a) 	 Remove snap ring holding third and di­
rect speed clutch assembly and main­
shaft third speed gear (18) and slide 
clutch assembly and bushed gear from 
mainshaft. 

(b) 	 Remove first and second speed hub 
retainer snap ring (36) and slide off 
synchronizer assembly. 

(c) 	 Remove mainshaft second speed gear 
snap ring (54) releasing thrust washer 
(53) needle bearing (50), thirty-four 
in number, second speed gear (22) and 
spacer (49). 

7. 	 To disas semble the countershaft assembly: 

(a) 	 Remove caps crew (41) and lock plate 
(40) locking countershaft (39) and re­
verse idler shaft (42). 

(b) 	 Using a brass drift, drive countershaft 
out through rear of case and lift the 
gear cluster (48) out through top of case. 
NOTE: The countershaft gear cluster 
turns on four sets of roller bearings 
(37, 52) which are loose in the bor e of 
the countershaft g ear. There are 
twenty-two rollers in each bearing 
set, totaling eighty-eight bearings, 
separated by spacer washers and spacer 
(46). These rollers will probably inter­
mingle with the main drive gear pilot 
bearing rollers (56) in bottom of case 
when the countershaft gear is removed. 
Countershaft rollers (37, 52) are 
slightly smaller than pilot bearing 
rollers (56). Be sure to pick up front 
thrust washer (51). rear thrust washer 
(38) and spacing washer from bottom 
of case. 

8. 	 To disassemble the reverse idler gear 
assembly: 

(a) 	 Remove reverse shifting arm and drive 
reverse idler shaft (42) out through 
rear of case and lift idler gear (43) out 
through top of case. NOTE: When 
reassembling, be sure to position slot 
in shaft properly to take lock plate. 

9. 	 To disassemble the third and direct speed 
clutch assembly: 

(a) 	 The rnainshaft clutch hub and sleeve are 
held together by two retaining springs 
located on each side of clutch hub. 
The clutch sleeve can be removed from 
clutch hub by removing the retaining 
springs and supporting the outside 
diameter of sleeve and pressing on 
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hub. Use care when disassembling not 
to loose the three shifting plates (7). 
The blocker are supported by the 
main drive gear hub and third ,speed 
gear hub and are disassembled with the 
removal of the mainshaft assembly. 

CAUTION: In reassembling the clutch 
assembly, be sure to place end of each 
retaining spring in the same shifting 
plate (7) with the loose ends located 
in same position on both sides to equalize 
the tension on all three shifting plates 
(7). and also index etched marking on 
hub and sleeve. 

10. 	 To disassemble first and second speed 
synchronizer unit: 

(a) 	 The mainshaft first and second speed 
clutch hub (29) and sleeve gear (24) 
are held together by poppet springs (28) 
and balls (26). The clutch hub (29) 
can be removed from sleeve (24) by 
supporting the outside diameter and 
pressing on the hub. Use care when 
disassembling as poppet springs and 
balls are under spring tension and may 
fly out when sleeve is removed. It is 
suggested that a cloth be wrapped around 
the assembly to guard against this. 

TRANSMISSION REMOVAL (L-160 SERIES) 

When it becomes necessary to remove the 
transmission on the above series trucks, it 
is necessary to disconnect and move to one 
side the front propeller shaft. This will per­
mit removal of the transmission. Proceed 
as follows. 

(a) 	 Remove the bolts from the front end 
of the front propeller shaft at the joint 
flange (Spicer joints used.) 

(b) 	 Remove the brake drum retainer bolts 
and slide the brake drum out of the 
brake band onto the propeller shaft. 
(This will provide maximum clear­
ance for the end of the propeller shaft 
to permit its being moved to one side.) 

(c) 	 Carefully pry the shaft end towards the 
rear and over the transmission main­
shaft flange and nut to permit the shaft 
to clear the flange. 

(d) 	 Securely wire the shaft to one side to 
keep it out of the way while proceed­
ing with transmission removal. 
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TRANSMISSIONS (F-51 AND F-51-C) 


Fig. I - (F- 51 an d F- 5J- C) 

No. 
1 

Description No. Description No. Description 

1. Main drive gear. 23. Reverse idler roller 42. Countershaft rear bearing 
2, Drive gear bearing nut. bearing. lock nut. 
3. 	 Front bearing retainer 24. Reverse idler gear. 43. Drain plug. 

capscrew. 25. Reverse idler shaft. 44. Countershaft gear, 1st, 2nd 
4. 	 Main drive gear bearing 26. Shifter fork, 2nd & 3rd & reverse. 


retainer. speed. 45. Countershaft 3rd speed 

5. Retainer gasket. 27. Mainshaft 2nd & 3rd speed gear. 
6. Shift rail thimble. gear. 	 46. Counter shaft 5th speed 
7. Interlock pin. 	 28. Shifter fork (low & reverse}. gear. 
8. Poppet ball. 	 29. Mainshaft low & reverse 47. Mainshaft 5th gear washer. 
9. Poppet spring. gear. 	 48. Mainshaft 5th speed gear 

10. Control cover. 30. Mainshaft. 	 key. 
11. Shifter fork lockscrew. 31. Control cover gasket. 49. Countershaft drive gear. 
12. 	 Shifter fork, 4th & 5th 32. Rear bearing cover gasket. 50. Spacer. 

speed. 33. Speedometer drive gear 5!. Key. 
13. Shifterforklockwire. key. 	 52. Countershaft snap ring. 
14. Spring. 	 34. Speedometer drive gear. 53. Countershaft front bearing 
15. Retainer. 	 35. Rear bearing retainer. washer. 
16. Dust cover. 	 36. Mainshaft rear bearing 54. Countershaft front bearing. 
17. Shift lever, and ball. 	 grease seal. 55. Countershaft front bearing 
19. Mainshaft sleeve, 5th gear. 37. Flange nut. 	 retainer. 
20. Mainshaft 5th gear. 38. Flange lockwasher. 56. Expansion plug snap ring. 
21. Mainshaft3rdspeedwasher. 39. Flange. 	 57. Mainshaft sliding clutch. 
22. 	 3rd speed constant mesh 40. Mainshaft rear bearing. 58. Main drive gear bearing. 

gear. 41. Countershaft rear bearing. 59. Mainshaft pilot bearing. 
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TRANSMISSIONS (MODELS F-51 and F-51C) 

The Model F-Sl transmission (S-A-330) 
has five speeds forward and one reverse. Fifth 
speed is overdrive. Fig. 2 illustrates the shift 
diagram. 

q) <P ~ 
I I I 
I I I 
I I I 

-~--.Ir----¢- I 

I 
I II I 	 I

I I 	 I 

® <D cD 

A·22886 

Fig. 2 - Shifting Diagram (F-5J) 

The Model F-Sl-C transmission (5-A-33) is 
constructed having five forward speeds and 
one reverse speed. Fifth speed is direct. 
Fig. 3 illustrates the shift diagram. 
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Fig. 1 illustrates construction details of 
the F-Sl and F-51-C transmissions and figure 
numbers in parentheses throughout this section 
will refer to this illustration. Item (20) on 
Fig. 1 will be referred to as Mainshaft Fifth 
Speed Gear although due to change in diameter 
on F-51-C, direct in fifth transmission, it is 
used as fourth speed gear. 

DISASSEMBLING AND REASSEMBLING 

With a few exceptions, the assembling is 
simply the reverse of disassembling. There­
fore the following disassembly instructions will 
also serve as reference for assembling. 

1. 	 Clean the outside of the transmission, 
particularly around the control and bearing 
covers (4, 10. 35). 

2. 	 Place shift lever (17) to neutral position. 
Remove nine caps crews and lockwashers 
from control cover (10) and lift cover 
assembly and gasket (31) from top of case. 

3. 	 To disassemble the control cover assembly: 

(a) 	 Cut lockwire (13) at fourth and fifth speed 
shift fork {12} and remove shift fork 
lockscrew (11). Drive shift rail out to­
ward front of cover driving out shift 
rail thimble (6) and remove shift fork 
(12). Do not lose poppet ball (8) and 
spring (9). 

(b) 	 Remove interlock ball and pin retainer 
plug located on left outside of cover 
directly below the poppet spring and ball 
housing, releasing interlock ball and pin 
{7}. 

(c) 	 Continue disassembly operation re­
moving low and reverse and second and 
third speed shift forks (26, 28). shift 
block, step pin, spring and rails. Do 
not lose shift rail poppet balls (8) and 
springs (9) or interlock pin (7) and balls. 

(d) 	 Remove shift lever ball (18) from shift 
lever (17). Remove lever dust cover 
(16) and also nut and lockwasher from 
control lever pivot pin. Place cover 
(10) in a vise, grasp lower end of con­
trol lever spring (14) with a large 
pliers and twist it from its retaining 
lugs. Spring may also be removed by 
use of a pinch bar and for dng spring 
over the retaining lugs. The shift lever 
(17) may now be lowered through the 
control cover (10). Control lever pivot 
pin can also be removed from cover. 
CAUTION: In reassembling the controls, 
care should be exercised that all parts 

A·22882 are replaced in their respective 
Fig. 3 - Shifting Diagram (F-51-C) positions. 
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4. 	 Disassembling main drive gear and main­ speed gear washer (47) on mainshaft 
shaft assembly: to index lugs with splines of shaft and 

then remove (Figure 4). Slide main­
(a) 	 Lock transmission and disassemble shaft fifth speed gear (20) sleeve (19) 

flange nut (37), washer (38) and flange and washer (21) from shaft. 
(39). Remove six capscrews and lock­
washers from mainshaft rear bearing 
retainer (35). Lift retainer and gasket 

6. 	 To disassemble main drive gear:(32) from case. Slide speedometer drive 

gear (34) from mainshait (30) and remove 


(a) 	 Remove peened over material from slotsspeedometer gear drive key (33). 
in main drive gear and turn off drive 
gear bearing nut (2). NOTE: Nut is(b) 	 Drive mainshaft assembly toward rear 
left-hand threaded. Press bearing (58)of cas e sufficiently to expose rear 
from main drive gear (1).bearing (40) snap ring. Install suitable 


puller and pull bearing (40) from main­

shaft (30). 


7. 	 To disassemble countershaft and reverse 
(c) 	 Remove six capscrews (3) and lock­ idler gear:


washers from main drive gear bearing 

retainer (4) and lift off retainer (4) and 
 (a) 	 Remove peened over material from slots 
gasket (5). Remove main drive gear and 	remove countershaft rear bearing
(1) and bearing (58) and also main­ nut (42) from countershaft (44).
shaft pilot bearing (59) out through front 

of case. 
 (b) 	 Remove capscrew and lockwasher from 

reverse idler shaft lock plate and re­
(d) 	 Lift mainshaft (30) and gears out through move from slot in idler shaft (25). 

top of case, tilting front end upward and Drive idler shaft (25) toward rear of 
leaving low and reverse speed gear case and lift idler gear (24) and roller 
(29) 	in case. With the mainshaft as­ bearings (23) from case. 
sembly removed, lift out low and re­

verse speed gear (29) out of case. 


(c) 	 Drive countershait assembly (44) toward 
rear of case sufficiently to expose rear 
bearing (41), attach puller. and remove 

5. 	 To disassemble mainshaft assembly: rear bearing from countershaft. Lift 
countershaft as'sembly through top of 

(a) 	 Slide mainshaft second and third speed case, lifting front end upward and tilt ­
gear (27) from mainshaft and also the ing assembly. Also remove front bear­
mainshaft sliding clutch (57) from op­ ing thrust (53). The countershaft front 
posite end of mainshaft. bearing is disassembled by removing 

snap ring (56) from groove and drive 
retainer (55) from case. The counter­
shaft front bearing (54) may now be 
removed from case. 

(d) 	 To disassemble the countershaft as­
sembly, remove snap ring (52) from 
countershaft. Using adapter plates, 
press countershaft drive gear (49) 
spacer (50) fifth speed gear (46) and 
third speed gear (45) from counter­
shaft (44) and remove gear keys (51). 

CAUTION: In reassembling, NEW snap 
rings should be used throughout the unit• 

....J 

I (Washer ,_•• _ .. ..J 
A·22941 

Fj g. 	 4­

(b) 	 Remove fifth speed gear key (48) from 

groove in mainshaft (30). Rotate fifth 
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TRANSMISSIONS (F-52 AND F-52-C) 


16 

23 24 25 26 27 28 29 30 31 
8..757 

Fig. I - (F-52 and F-52C) 

r;;:.rNo. Description No, Description 	 Description 

1. Shift lever. 	 20, Countershaft gear key. 36. Mainshaft rear grease seal. 
2. Dust cover. 21. Countershaft front bearing. 37. Cotter pin. 

3, Spring retainer. 22. Transmission case, 38. Nut. 

4. Spring. 	 23. Countershaft drive gear. 39. Washer. 
5. Shift lever cover. 24. Power take-off drive gear 40. Mainshaft. 
6. Capscrew. 	 (right side). 41. Shifter shaft rear cove r. 
7. Poppet spring cover. 25. Countershaft overdrive 42. Shifter shafts. 
8. Control cover. gear. 	 43. Mainshaft low and reverse 
9. Poppet spring. 	 26. Countershaft 3rd speed sliding gear. 

10. Poppet ball. 	 drive gear. 44. Shifter fork (low and re­
11. Interlock pin. 27. Drain plug. 	 verse). 
12. 	 Shifter fork {direct and 28. Reverse drive gear. 45. Shifter fork (2nd and 3rd 

overdrive). 29. Countershaft 2nd speed speed). 
13. Retainer gasket. 	 drive gear. 46. Mainshaft 2nd and 3rd 
14. Main drive gear bearing. 30. Countershaft low speed spe ed sliding gear. 
15. 	 Main drive gear bearing drive gear. 47. Mainshaft 3rd speed 

retainer. 31. Countershaft rear bearing. constant mesh gear. 
16. Main drive gear. 32. Countershaft rear bearing 48. Shifter shaft lock screw. 
17. Mainshaft sliding clutch. lock nut. 	 49. Mainshaft gear lock washer. 
18. Mainshaft overdrive gear. 33. Rear bearing retainer. 50. Constant mesh reverse 
19. 	 Counter shaft bearing 34. Mainshaft rear bearing. idle gear. 

retainer. 35. Speedometer drive gear. 51. Reverse drive gear. 
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TRANSMISSIONS (MODELS F-52 and F-52-C) 
The Model F-S2 transmission (S-A-430) is 

constructed having five forward speeds and one 
reverse. Fifth speed is overdrive. Fig. 3 
illustrates the shift diagram. 

G' ~ 
I I I 
I I I 
I I I 

~---~---~ 

I I I 
I I I 
I I I 

cD 0 	 ® 

A-22SS1 

Fig. 2 - ShiftIng Diagram (F-52) 

The Model F-S2-C transmission (S-A-43) is 
constructed having five speeds forward and one 
reverse. Fifth speed is direct. Fig. 4 illustrates 
the shift diagram. 
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Fig. 1 illustrates construction details of the 
F-S2 and F-S2-C transmis sions and figure 
numbers in parentheses throughout this section 
will refer to this illustration. Item (18) on Fig. 
1 will be referred to as mainshaft fifth speed 
gear although due to change in diameter on 
F-S2-C, direct in fifth transmission, it is used 
as fourth speed gear. 

DISASSEMBLING AND REASSEMBLING 

With a few exceptions, the assembly is 
simply the reverse of disassembly. There­
fore, the following disassembly instructions 
will also serve as reference for assembly. 

1. 	 Clean the outside of transmission, particu­
larly around the control and bearing covers 
(IS, 8, S, 33). 

2. 	 Place shift lever (1) to neutral position. 
then remove the holding capscrews and 
lift off the control cover assembly. CAU­
TION: Do not try to force the cover off, 
as it rna y spring the shifting yokes and 
cause gear interference. A slight manipu­
lation will free it. 

3. Disassemblingthe 	control cover assembly: 

(a) 	 Remove four capscrews and lift shift 
lever cover assembly (S) from control 
cover assembly (8). 

(b) 	 Remove shift lever ball from shift 
lever (1) and also dust cover (2). Re­
move nut and lockwasher from pivot 
pin. Place cover in vise, grasp lower 
end of control lever spring (4) with 
a large pliers and twist it from its 
lugs. Spring may also be removed by 
use of a pinch bar and forcing spring 
over the retaining lugs. With the spring 
removed, releasing spring retainer (3), 
the lever (1) can be lowered through 
shift lever cover (S). 

(c) 	 Remove caps crews (6) and poppet 
spr ing and ball cover plate (7) re­
leasing poppet springs (9) and balls 
(10). Cut lockwire at reverse shift 
block and remove lockscrew. Drive 
shift rail (42) toward rear of cover 
driving out shift rail cover (41). Pull 
shift rail out releasing reverse shift 
block on inside of cover. CAUTION: 
Do not lose poppet spring (9) and ball 
(10) • 

(d) 	 Remove interlock ball retainer 'cap 
located on left outside of cover directly 
below poppet spring and ball housing,A-22883 
releasing the interlock ball and pin 

Fig. 3 - Shifting Diagram ( F-52-C) (11) • 
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(e) Continue disassembly operation in the remove. The bushed gears (18) (47) 
same manner as described in paragraph and sleeve are removed by using rear 
(c) removing the balance of shift rails 
(42), covers (41), shift forks (12, 44), 
poppet springs and balls and interlock 

gear (47) to start the sleeve. Also 
remove the sleeve key from shaft. 

ball. 5. To disassemble main drive gear: 

CAUTION: In reassembling the control 
cover assembly, care must be exer­

(a) Remove four capscrews from main 
drive gear bearing retainer (IS). The 

cised to see that all parts are replaced main drive gear (16). bearing (14) 
in their correct positions and none of the and lock nut assembly can then be with­
small interlocking parts are lost "Or drawn through front of case. 
omitted. 

(b) Remove peened over material from 
4. Disassemble mainshaft assembly: slots in drive gear shaft (16) and turn 

(a) After locking gears by engaging two 
off drive gear bearing lock nut. NOTE 
Nut is left-hand threaded. Press bear­

speeds, the countershaft rear bearing 
nut (32) is removed from end of counter­

ing (14) from main drive gear (16)'. 

shaft. Remove rear bearing retainer 6. To disassemble countershaft and reverse 
(33). Slide off speedometer gear (35) 
and remove key. 

idler gear: 

(b) Drive mainshaft assembly toward rear 
of case sufficiently to expose rear 
bearing (34) snap ring. Install suit­

(a) To disassemble reverse idler gear, re­
move capscrew and lock plate from 
groove in idler. A simple method of 
pulling idler shaft, use a short piece 

able puller and pull bearing (34) from 
mainshaft (40). By tilting the main­
shaft assembly front end upward, the 
entire unit comes out easily leaving 
sliding gears (46, 43) inside case. 
After shaft assembly is removed, the 

of pipe, a long bolt having threads the 
same size as those tapped in end of 
shaft. Using a flat piece of steel with 
a hole in the center sufficiently large 
to permit passage of bolt. The nut is 
turned on the bolt close up to the head. 

sliding gears may then be lifted out The bolt is then passed through plate 
of case. and pipe in order named and screwed 

(c) To disassemble the mainshaft, slide the 
sliding clutch (17) from front end of 

into idler shaft. The nut is then tightened 
against the plate with the result that the 
pulling action is exerted against the 

shaft. Remove gear retaining washer shaft with the case acting as a base 
key (Fig. 5). through the pipe and plate. After with­

drawing reverse idler shaft, the gears 
(50,51) are lifted from case and bear-' 
ings removed from idler gear. 

(b) With thecountershaft rear bearing lock 
nut (32) removed, drive countershaft 
assernblytoward rear of case sufficiently 
to install suitable puller to remove 
rear bearing (31). By tilting the front 
end upward, the countershaft assembly 
is easily removed through top of case. 
Also remove front bearing thrust washer. 

(c) To disassemble countershaft, remove 
retaining snap ring from countershaft. 

, 

... J 
Countershaft gears (23, 24, 25, 26) 
should be pressed off, one at a time, 

Washer I (
'____ .. .-1 

A.2294' 

and keys (20) removed from shaft. 

CAUTION: In reassembling, new snap 
rings should be used throughout the unit. 

Fi g. 1+ When reassembling mainshaft assembly, 
always replace lock key and washer and 
make sure the gears are neither tight 

After removing key, rotate gear re­ nor 10'ose after they are assembled. 
tainer washer until its inside lugs line Make sure that all gears in the unit 
up with grooves in the shaft and then are replaced in their proper position. 
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TRANSMISSIONS (F-54 AND F-54-B) 


Fi g. - (F-54- and F-54--B) 

No. Description No.1 Description No. Description 

1. Shift lever. 23. Transmission case, 42, Nut 
2. Dust cover. 24, Countershaft drive gear. 43, Cotter pin, 
3. Spring r etaine r • 25. Key. 44. Washer. 
4. Spring. 26, Power take-off drive gear. 45. Mainshaft rear grease 
5. Shift lever cover. 27. Mainshaft overdrive gear. seal. 
6. Capscrew. 2B. Countershaft overdrive 46. Mainshaft rear bearing. 
7. Lockwasher. gear. 47. Rear bearing cover and 
B. Control cover. 29. Countershaft 3rd speed speedometer housing. 
9. Interlock pin. drive gear. 4B, Gasket. 

10. Shifter fork (dir ect and 30, Reverse drive gear. 49. Shifter shaft rear cover. 
overdrive) . 31. Countershaft 2nd speed 50. Shifter shafts. 

11. Retainer gasket. drive gear. 51. Mainshaft low and reverse 
12. Main drive gear bearing. 32. Drain plug. sliding gear. 
13. Main drive gear bearing 33. Mainshaft. 52. Shifter fork (low and 

retainer. 34. Counter shaft. reverse). 
14. Main drive gear. 35. Counter shaft low speed 53. Shifter fork (2nd and 3rd 
15. Main drive gear bearing drive gear. speed). 

retaining nut. 36. Countershaft rear bearing. 54. Mainshaft 2nd and 3rd 
16. Mainshaft front bearing. 37. Countershaft rear bearing speed sliding gear. 
17. Snap ring. lock nut. 55. Poppet ball. 
lB. Mainshaft sliding clutch. 3B. Countershaft rear bearing 56. Poppet spring. 
19. Snap ring. retainer. 57. Mainshaft 3rd speed 
20. Expansion plug. 39. Snap ring. constant mesh gear, 
21. Counter shaft front bearing. 40. Snap ring. 5B. Shifter shaft lock screw. 
22. Spacer. 41. Speedometer drive gear. 59. Mainshaft gear lock key. 
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TRANSMISSION (MODELS F-54 and F-54-B) 

The Model F-54 transmission (5-A-620) 
is constructed having five forward speeds and 
one reverse. Fifth speed is overdrive. Fig. 2 
illustrates the shift diagram. 

cp ~~ cp 
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I 

I I I 
I I I 
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I 	 I 

o 	 cD ® 

A-22884 

Fig. 2 - Shifting Diagram (F-5~) 

The Model F-54-B transmission (5-A-62) is 
constructed having five speeds forward and 
two reverse; Fifth speed is direct. Fig. 3 
illustrates the shift diagram. 

I 
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Fig. 3 - Shifting Diagram (F-5~-B) 

Fig. 1 illustrates construction details of the 
F-54 and F-54-B transmissions and figure num­
bers in arentheses throu hout this section will 
ref~r to this illustration. Item 27 on Fig. 1 will 
be referred to as mainshaft fifth speed gear 
although due to change in diameter on F-54-B, 
.direct in fifth transmission, it is used as fourth 
speed gear. 

DISASSEMBLING AND REASSEMBLING 

With a few minor exceptions, the assembling 
is simply the reverse of disassembling. There­
fore, the following disassembling instructions will 
also serve as reference for assembling. 

1. 	 Clean the outside of transmission, particu­
larly around the control and bearing covers 
(5, 13, 8, 47, 38). 

2. 	 Place shift lever to neutral position and 
remove the holdingcapscrews and lift off 
control cover assembly (8). CAUTION: 
Do not try to force the cover off, as you 
may spring the shifting yoke and cause gear 
interference. 

3. 	 To disassemble control cover assembly: 

(a) 	 Remove four capscrews (6) and lift 
shift lever assembly (5) from control 
cover assembly (8). 

(b) 	 Remove shift lever ball from shift lever 
(1) and also dust cover (2). Remove 
nut and lockwasher from pivot pin. 
Place cover in a vise, grasp lower end of 
control lever spring (4) with a large 
pliers and twist it from its lugs. Spring 
may also be removed by use of a pinch 
bar and forcing over the retainer lugs. 
With the spring removed, releasing 
spring retainer (3), the lever (1) can 
be lowered through shift lever cover (5). 

(c) 	 Cut lockwire and remove shift fork 
lockscrew (58), starting with upper shift 
rail (50). Drive shift rail (50) out 
toward rear of cover driving out shift 
rail cover (thimble) (49). Shift fork 
can be lifted out of cover. CAUTION: 
Do not loose poppet springs (56) and 
balls (55). 

(d) 	 Continue disassembly operation re­
moving the balance of shift rails (50) 
interlock pin (9) shifter forks (52, 53, 
10) interlock balls, shift blocks and 
stop pins. 

CAUTION: In reassembling the control 
cover, care should be exercised to 
see that all parts are replaced in their 
correct positions and none of the small 
interlocking parts are lost or omitted. 
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4. 	 To remove mainshaft assembly: 

(a) 	 Remove mainshaft rear bearing re­
tainer (47) and countershaft rear bear­
ing (3S). Slide off speedometer drive 
gear (41) and remove key. After lock­
ing gears by engaging two speeds, the 
counter shaft rear bearing lock Ilut 
(37) is removed from end of counter­
shaft. 

(b) 	 Drive mains haft assembly toward rear 
of case sufficiently to expose rear 
bearing snap ring (40). Install suitable 
puller and remove bearing (46) from 
mainshaft (33). By tilting the main­
shaft assembly, front end upward, the 
entire unit comes out easily leaving 
sliding gears (51, 54) inside case. 
After shaft assembly is removed, the 
sliding gears may then be lifted out of 
case. 

(c) 	 To disassemble the mainshaft, remove 
the pilot bearing (16) and sliding clutch 
(IS) using the latter part to free the 
bearing. After removing key (59) 
(Fig. 4)1 rotate gear retainer washer 
until its inside lugs line up with grooves 
in shaft and then remove. 

Main shaft 

sliding clutch Main shaft ............... 


"" gear./ ­

Main shaft,. *"'1 ('"] (Jr 

~J 
( 

Washer I
'_.. _ .. .J 

A·2294J 

Fig. 4­

The bushed gears (27) (57) and sleeve are 
removed by using rear gear (57) to start 
the sleeve. Also remove sleeve key 
from shaft. 

5. 	 To disassemble main drive gear: 

(a) 	 Remove four capscrews from main 
drive gear retainer (13), and lift off 
retainer. The main drive gear (14), 
bearing (12) and lock nut (15) can then 
be withdrawn through front of case. 

PRINTED IN UNITED STATES OF AMERICA 

(b) 	 Remove peened over material from 
slot in drive gear shaft (14) and turn off 
drive gear bearing lock nut (17). NOTE: 
Nut is left hand threaded. Press bear­
ing (12) from main drive gear (14). 

6. 	 To disassemble countershaft and reverse 
idler gears: 

(a) 	 To disassemble reverse idler gear 
or gears, remove capscrews and lock 
plates from groove in idler shafts. 
A simple method of pulling shaft, or 
shafts, use a short piece of pipe, a 
long bolt having threads the same size 
as those tapped in end of shaft. Using 
a flat steel plate with a hole in the 
center sufficiently large to permit 
passage of bolt. The nut is turned on 
the bolt close up to the head. The bolt 
is then passed through plate and pipe 
in order named and screwed into idler 
shaft. The nut is then tightened against 
the plate with the result that the pulling 
action is exerted against the shaft with 
the case acting. as a base through pipe 
and plate. After withdrawing the idler 
shaft or shafts from case, the idler 
gears are lifted out through top of case 
and bearings removed froIn idler gears. 

(b) 	 With the countershaft rear bearing 
lock nut (37) removed, drive counter­
shaft assembly toward rear of case 
sufficiently to install suitable puller 
to remove rear bearing (36). By tilting 
the front end upward, the countershaft 
assembly is easily reInoved through 
top of case. Also remove front bearing 
thrust washer (22). 

(c) 	 To disassemble countershaft, remove re­
taining snap ring from countershaft. 
Gears (24) (26) (2S) (29) should be 
pressed off, one at a time and k~ys (25) 
removed from shaft. 

CAUTION: In reassembling, NEW snap 
rings should be used throughout the 
unit. When reassembling Inainshaft as­
sembly, always replace lock key and 
washer and make sure the gears are 
neither tight nor loose after they are 
assembled. Make sure that all gears in 
the 	unit are replaced in their proper 
position. 
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FULLER AUXILIARY TRANSMISSION - MODEL 2-A-45 


33 

32 

31 

Fi g. 

No. Description No. Description No. Description 

1. Transmission case. washer. 35. Mainshaft. 
2. Cork seal. 20. Countershaft drive gear. 36. Speedometer gear spacer. 
3. Cork seal retainer. 21. Countershaft gear spacer. 37. Rear bearing cover and 
4. Shifting bar. 22. Countershaft low-speed speedometer housing. 
5. Shifting bar eyebolt. gear. 38. Breather pipe. 
6. Main drive gear. 23. Countershaft rear bearing 39. Cotter pin. 
7. Cotter pin. spacer. 40. Breather pipe cap. 
8. Nut. 24. Countershaft rear bearing 41. Rear support stud. 
9. Oil seal. washer. 42. Oil retainer thimble. 

10. 
II. 

Mainshaft bearing washer. 
Fr ont bearing spac er. 

25. 
26. 

Countershaft bearing nut. 
Countershaft rear bearing 

43. Mainshaft low-speed gear 
sleeve. 

12. Front bearing cover. cover. 44. Key. 
13. Gasket. 27. Gasket. 45. Mainshaft low-speed gear 
14. Counter shaft. 28. Gasket. bushing. 
15. Countershaft bearing nut. 29. Mainshaft washer. 46. Mainshaft low-speed gear. 
16. Countershaft front bearing 30. Key. 47. Mainshaft low-speed gear 

cover. 31. ! Cotter pin. washer. 
17. Gasket. 32. Nut. 48. Shifting yoke. 
18. Drain plug. 33. Mainshaft. 49. Shifting yoke. 
19. Counter shaft fr<)nt bearing 3:4. 10il seal. 50. Oil deflector. 
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POWER TAKE-OFF 

FOR FULLER MODEL 2-A-45 TRANSMISSION 


8 

4 

fI 

6 

Fi g. 2 

No. Description 

1. Gear. 
2. Gasket. 
3. Front bearing cover. 
4. Countershaft bearing nut. 
5. Bearing spacer. 
6. Key. 
7. Bushing. 
8. Gear sleeve. 
9. Gear washer. 

10. Gasket. 
11. Cotter pin. 
12. Nut. 
13. Mairishaft. 
14. Oil seal. 

IS. Rear bearing cover. 

16. Mainshaft sliding clutch. 
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The Fuller Model 2-A-45 Auxiliary Trans­
mission is designed to be used in conjunction 
with re gular transmissions. 

The gear ratios of the two-speed Model 
2-A-45 Auxiliary Transmission are as follows: 

Direct--------l.OO to 1 

Underdrive----l.3 to 1 


The following procedure will be found help­
ful in servicing the unit: 

(A) 	 Dismantle Transmission 

1. 	 Remove capscrews holding side cover 
or power take-off. 

2. 	 Remove cover or power take-off, and 
gasket. 

3. 	 Remove poppet spring retainer screw. 

4. 	 Remove shifter fork lock screw. 

5. 	 Withdraw shifter bar. 
CAUTION: Do not lose poppet spring 
and ball as shifter bar emerges. 

6. 	 Remove shifter fork. 

7. 	 Remove capscrews from countershaft 
front bearing cover. 

8. 	 RelYlove countershaft front bearing 
cover and gasket. 

9. 	 RelYlOve countershaft rear bearing cover 
capscrews. 

10. 	 Remove countershaft rear bearing 
cover and gasket. 

11. 	 Lock transmission gears. 

12. 	 RelYlove countershaft front bearing 
lock nut. 

13. 	 Remove capscrews from main drive 
gear cover. 

14. 	 RelYlove main drive gear, bearings, and 
cover as a unit. 

15. 	 Press main drive gear from cover and 
bearing assembly. 

16. 	 Remove capscrews from main shaft 
rear bearing cover. 

17. 	 Remove rear bearing cover and gasket. 

18. 	 Remove main shaft rear bearing. 

19. 	 RelYlove rear bearing spacer. 

20. 	 Remove speedometer gear and key. 

21. 	 Remove inner bearing spacer. 

22. 	 Force lYlain shaft out of rear bearing 
through main drive gear bearing bore 
in front of case, removing main shaft 
underdrive bushed gear and washer as 
shaft emerges. 

23. 	 Remove main shaft pilot bearing from 
shaft. 

24. 	 Remove main shaft sliding clutch gear. 

25. 	 RelYlove main shaft under drive gear 
sleeve washer from shaft. 

26. 	 Remove main shaft underdrive gear 
sleeve and key from shaft. 

27. 	 Force countershaft toward rear and out 
of case, removing countershaft front 
bearing spacer washer, countershaft 
drive gear, gear spacer, and counter­
shaft underdrive gear as shaft emerges. 

28. 	 Remove countershaft rear bearing lock 
nut and washer. 

29. 	 Press off countershaft rear bearing. 

30, 	 Remove countershaft rear bearing 
washer. 

31. 	 Remove countershaft front bearing 
from case. 

(B) 	 Assemble Transmission 

1. 	 Install countershaft front bearing in 
case, 

2. 	 Install countershaft rear bearing washer 
on shaft. 

3, 	 Press on countershaft rear bearing. 

4. 	 Install countershaft rear bearing lock 
nut and washer. 

5. 	 Install countershaft in position by in­
serting through rear bore in case, 

6. 	 Install countershaft underdrive gear, 
gear spacer, countershaft drive gear, 
and front bearing spacer washer as 
shaft progresses. 

7. 	 Install main shaft underdrive gear 
sleeve and key on shaft. 

8. 	 Install main shaft underdrive gear sleeve 
washer on shaft. 
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9. 	 Install main shaft sliding clutch gear 
in position. 

10. 	 Press main shaft pilot bearing into 
position on shaft. 

ll. 	 Install main shaft rear bearing in 
pos ition in r ear bore in cas e. 

12. 	 Insert main shaft assembly, previously 
prepared, through front bore in case 
and move toward the rear. Install 
rear bearing washer and main shaft 
under drive bushed gear as shaft pro­
gresses. 

13. 	 Install main drive gear bearing in 
position on main drive gear. 

14. 	 Install main drive gear bearing spacer. 

15. 	 Install main drive gear outer bearing. 

16. 	 Install main drive gear and bearing 
assembly in position in case. 

17. 	 Install main drive gear and bearing 
cover and gasket. 

18. 	 Install caps crews in main drive gear 
bearing cover. 

19. 	 Install main shaft rear bearing spacer. 

20. 	 Install speedometer drive gear and key. 

21. 	 Install main shaft rear bearing spacer. 

22. 	 Install main shaft rear bearing. 

23. 	 Install rear bearing cover and gasket. 

24. 	 Install rear cover capscrews. 

25. 	 Install shifter bar through shifter fork, 
hub of shifter fork toward the rear. 

26. 	 Insert poppet spring and ball in position. 

27. 	 Push shifter fork into position. 

28. 	 Install poppet spring retainer screw. 

29. 	 Install shifter fork lock screw. 

30. 	 Install side cover or power take-off and 
gasket. 

31. 	 install capscrews holding cover or 
power take-off. 

32. 	 Fill transmission with lubricant (10 
pints). 
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BROWN-LiPE AUXILIARY TRANSMISSION - MODEL 5531 


12 

18 

19 20 21 22 28 24 25 26 27 28 29 
A-23183 

Fig. 

No. Description No. Description No. Description 

1. Shifter housing. 20. Counter shaft drive gear. 37. Mainshaft rear oil seal. 
2. Shifter rod gland cover. 2l. Woodruff key. 	 3B. Mainshaft rear bearing 
3. Shifte r rod packing gland. 22. Drain plug. 	 retainer. 
4. 	 Shifter rail - direct and 23. Power take-off gear. 39. Mainshaft rear bearing 


overdrive. 24. Woodruff key, retainer gasket. 

5. 	 Mainshaft front bearing 25. Countershaft overdrive 40. Mainshaft clutch gear. 


cap gasket. gear. 41. Mainshaft clutch collar. 

6. Mainshaft inner bearing. 26. Counter shaft underdrive 42. Breather assembly. 
7. Mainshaftfrontbearing cap. gear. 	 43. Overdrive and underdrive 
B. Mainshaft outer bearing. 27. C ounter shaft. 	 gear spacer. 
9. 	 Drive gear front bearing 2B. Countershaft rear bearing. 44. Underdrive shifter fork. 


oil slinger. 29. Countershaft rear bearing 45. Underdrive shifting rod. 

10. 	 Drive gear front bearing shims. 46. Mainshaft underdrive gear. 

oil seal. 30. Countershaft rear bearing 47. Mainshaft overdrive gear. 
11. Drive gear oil seal cover. cap. 	 4B. Shifter fork lock screw. 
12. Companion flange. 31. Countershaft rear bearing 49. Shifter fork lock screw 
l3. Mainshaft nut. retainer capscrew. lockwire. 
14. Drive gear bearing spacer. 32. Mainshaft rear bearing 50. Mainshaft clutch collar. 
15. Mainshaft drive gear. : spacer washer. 51. Overdrive shifter fork. 
16. Counter shaft front bearing. 33. Mainshaft rear bearing. 52. Mainshaft clutch gear. 
17. Countershaft front bearing 34. Companion flange. 53. Mainshaft pocket bearing. 

retainer cap. 35. Mainshaft nut. 54. Main gears. 
lB. :Transmission housing. 36. Mainshaft rear oil seal 55. Main gear front bearing 
19. Countershaftgear snap ring. cover. 	 spacer shims. 
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The Brown - Lipe Model No. 5531 Auxiliary 
Transmission is constructed with three speeds 
forward, with Direct Drive on second speed and 
Overdrive on third speed. There are no speeds 
in Reverse. 

As an Auxiliary Transmission it is designed 
to be used in conjunction with standard four or 
five-speed transmissions. 

The Gear Ratios of the Brown-Lipe No. 5531 
Auxiliary Transmission are: 

Direct--------- 1.00 to 1.00 
Overdrive------ .72 to 1.00 
Underdrive----- 2.00 to 1.00 

The following instructions will be found 
helpful in servicing the unit; and it will be noted 
that the procedure is best handled in sections. 

(A) 	 Dismantle Transmission 

1. 	 Drain transmission. 

2. 	 Remove shifter housing capscrews and 
housing. 

3. 	 Remove companion flange nut -- front. 

4. 	 Remove companion flange nut -- rear. 

5. 	 Remove companion flange -- front. 

6, 	 Remove companion flange -- rear. 

7. 	 Remove power take-off covers and 
gaskets. 

8. 	 Remove countershaft rear bearing cover 
and shims. 

9. 	 Remove countershaft front bearing 
cover and shims. 

10. 	 Drive countershaft toward rear of 
housing, forcing rear bearing cup from 
position. 

11. 	 Drop countershaft assembly to bottom 
of case. 

12. 	 Remove main shaft rear bearing cover. 

13. 	 Force main shaft assembly toward rear 
of case. 

14. 	 Remove main shaft rear bearing, 

15. 	 Tilt main shaft assembly and lift out 
through top of case. 

16. 	 Remove drive gear and bearing from 
top of case, 

17, 	 Remove countershaft assembly. 

(B) 	 Dismantle Countershaft Assembly 

1. 	 Remove countershaft front bearing 
cone. 

2. 	 Remove countershaft rear bearing cone. 

3. 	 Remove snap ring from front of counter­
shaft. 

4. 	 Press off countershaft drive gear and 
remove key. 

5. 	 Press off countershaft overdrive gear 
and remove key. 

6. 	 Press off countershaft power take-off 
gear and remove key. 

(C) 	 Dismantle Main Shaft Assembly 

1. 	 Remove underdrive clutch gear collar. 

2. 	 Remove uilderdrive clutch gear. 

3. 	 Remove main shaft underdrive gear. 

4. 	 Remove direct and overdrive clutch 
gear collar. 

5. 	 Remove direct and overdrive clutch 
gear. 

6. 	 Remove direct and overdrive gear. 

7. 	 Remove main shaft snap-ring. 

(D) 	 Dismantle Shifter Housing Assembly 

1. 	 Remove lockwires from shifter rail 
setscrews. 

2. 	 Remove shifter rail setscrews. 

3. 	 Remove poppet retaining plugs and 
spr ings. 

4. 	 Remove overdrive shifter rail. poppets 
and springs, and shifter fork. 

5. 	 Remove underdrive shifter rail, poppets 
and springs, and shifter fork. 

6. 	 Remove shifter rail packing glands and 
covers. 

(E) 	 Dismantle Main Drive Gear Assembly 

1. 	 Remove pocket bearing. 

2. 	 Press off main drive gear bearing. 
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(F) 	 Dismantle Main Shaft Front Bearing 

Cover Assembly 


1. 	 Remove front bearing oil seal. 

2. 	 Remove front bearing oil slinger. 

3. 	 Remove inner bearing race. 

(G) 	 Assemble Countershaft Assembly 

1. 	 Press countershaft power take-off 
gear into place after installing holding 
key. 

2. 	 Press countershaft overdrive gear and 
key into place. 

3. 	 Press countershaft drive gear and key 
into place. 

4. 	 Install countershaft gear lock-ring. 

5. 	 Install countershaft front bearing cone. 

6. 	 Install countershaft rear bearing cone. 

(H) 	 Assemble Main Shaft Assembly 

1. 	 Install main shaft snap-ring in place 
on shaft. 

2. 	 Install main shaft underdrive gear with 
clutch gear to rear of shaft. 

3. 	 Install main shaft underdrive clutch 
gear with flat face toward rear of shaft. 

4. 	 Install main shaft underdrive clutch gear 
collar with hub toward rear of shaft. 

5. 	 Install main shaft direct and overdrive 
gear with clutch gear to front of shaft. 

6. 	 Install main shaft direct and overdrive 
clutch gear with flat face toward front of 
shaft. 

7. 	 Install main shaft direct and overdrive 
gear clutch gear collar with clutch teeth 
toward the front. 

(I) 	 Assemble Transmission Shifter Housing 
Assembly 

1. 	 Install direct and overdrive shifter rail 
shifter fork, poppet ball and spring in 
place in housing cover. (Shifter fork 
must be installed with hub toward the 
rear.) 

2. 	 Install shifter rail interlock. 

3. 	 Install underdrive shifter rail, shifter 
fork, poppet ball, and spring in place in 
housing. (Shifter fork must be in-
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stalled with hub toward the front.) 

4. 	 Lock underdrive shifter fork in place 
with setscrew. 

5. 	 Lock direct and overdrive shifter fork 
in place with setscrew. 

6. 	 Install lockwires through shifter fork 
setscrews. 

7. 	 Install poppet spring retaining plugs. 

8. 	 Install packing glands and covers for 
shifte r rails. 

(J) 	 Assemble Transmission 

1. 	 Install countershaft front bearing cup 
in position in front of case. 

2. 	 Install countershaft front bearing cap 
and gasket. 

3. 	 Place countershaft and gear assembly 
in position in case. 

4. 	 Install countershaft rear bearing cup 
in place in bore of case. 

5. 	 Install countershaft rear bearing cap, 
gasket and shims. 

6. 	 There should be no perceptible bind or 
end play in the countershaft assembly. 
Make this assembly in such manner that 
there is a distinct drag felt and then 
add one .003" shim. 

7 • 	 Remove front countershaft bearing cap. 

8. 	 Remove countershaft rear bearing cap 
gasket and shims. 

9. 	 Drive countershaft assembly toward 
rear of case, forcing rear bearing cup 
from position in bore of case. 

10. 	 Allow countershaft to lay in bottom of 
case. 

11. 	 Press bearing cone against shoulder of 
main drive gear. 

12. 	 Place front bearing cover over main 
drive gear shaft. 

13. 	 Install drive gear bearing spacer over 
shaft. 

14. 	 Install shims over spacer. 

15. 	 Install front bearing cone in cover. 

16. 	 Install companion flange. 
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17. 	 Install companion flange nut. 

18. 	 There should be no perceptible bind 
or end play in the main shaft assembly. 
Make this assembly in such manner that 
there is a distinct drag felt and then 
add one .003" shim. 

19. 	 Remove companion flange nut. 

20. 	 Remove companion flange. 

21. 	 Remove front cover, front bearing, 
and bearing spacer with shims. 

22. 	 Bolt front main shaft bearing cover 
in place to housing. 

23. 	 Install main drive gear and inner bear­
ing in position through top of case. 

24. 	 Assemble drive gear bearing spacer, 
shims, and outer bearing as previously 
prepared. 

25. 	 Install oil slinger, oil seal, and dirt 
shield. 

26. 	 Install companion flange. 

27. 	 Install companion flange nut and cotter 
key. 

28. 	 Install main drive gear pocket bearing 
in hole in main drive gear. 

29. 	 Tiltrrain shaft gear assembly, previously 
prepared, and place in position in hous­
ing with pilot of shaft inside pocket 
bearing in main drive gear. 

30. 	 Using bar through power take-off open­
ing, raise countershaft assembly into 
place. 

31. 	 Install countershaft rear bearing cup. 

32. 	 Bolt countershaft rear bearing cap, 
shim s, and gasket into place. 

33. 	 Bolt countershaft front cover and gasket 
into place. 

34. 	 Using bar through power take-off open­
ing, raise main shaft and gear assembly 
into place. 

35. 	 Install main shaft rear bearing. 

36. 	 Bolt main shaft rear bearing cap and 
gasket into place. 

37. 	 Install main shaft rear bearing oil 
slinger, oil seal, and dirt slinger in 
place. 

38. 	 Install companion flange. 

39. 	 Install companion flange nut and cotter 
key. 

40. 	 Install shifter housing and fork assembly 
in place with shifter forks in proper 
position. 

41. 	 Install shifter housing cover capscrews. 

42. 	 Install power take-off cover and gasket. 

43. 	 Fill with lubricant. (6 pints). 
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BROWN-LiPE AUXILIARY TRANSMISSION 

MODELS 6231 AND 6231-A 


(FOR TEAR-DOWN ILLUSTRATIONS SEE SHOP TALK No. 38) 


32 

J 
, 31 

Fig. 

No. Description No. Description No. Description 

l. Cover. tainer. 27. Mainshaft overdrive gear. 
2. Shift bar. 16. Countershaft rear bearing. 2B. Needle bearings (47). 
3. Shift fork. 17. Counter shaft. 29. Mainshaft pilot bearing. 
4. Underdrive gear. lB. Counter shaft rear bearing 30. Sleeve (oil darn). 
5. Needle bearings (47). retainer. 31. Clutch gear. 
6. Clutch collar. 19. Power take-off opening. 32. Mainshaft outer bearing 
7. Clutch gear. 20. Drain plug. (front) . 
B. Inner bearing (rear). 21. Counter shaft underdrive 33. Sleeve. 
9. Outer bearing (rear). gear. 34. Mainshaft inne r bearing 

10. Slinger. 22. Power take-off gear. (front) . 
11. Mainshaft. 23. Countershaft overdrive 35. Glutch collar. 
12. Mainshaft flange nut. gear. 36. Mainshaft drive gear. 
13. Speedometer drive gear. 24. Counter shaft drive gear. 37. Seal. 
14. Speedometer driven gear. 25. Countershaft bearing front. 3B. Shift fork. 
15. Mainshaft rear bearing re- 26. Bearing retainer (front). 39. Spacers. 
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The Brown-Lipe Models No. 6231 and 6231-A 
auxiliary transmissions are constructed having 
three speeds forward. There are no speeds in 
reverse. 

As an auxiliary transmission it is designed 
to be used in conjunction with a standard trans­
mission. 

The gear ratios of the Brown-Lipe No. 6231 
auxiliary transmission are: 

Direct 1.00 to 1 
Overdrive .69 to 1 
Underdrive 2.14 to 1 

The gear ratios of the Brown-Lipe No. 
6231-A auxiliary transmission are: 

Direct 1.00 to 1 
Overdrive .86 to 1 
Underdrive 1.24 to 1 

The following instructions will be found 
helpful in servicing the unit: 

(A) 	 Dismantle transmission: 

1. 	 Drain transmission. 

2. 	 Remove six cover retaining capscrews 
and lift off cover assembly and gasket. 

3. 	 Remove companion flange nut and 
flange - front. 

4. 	 Remove companion flange nut and 
flange - rear. 

5. 	 Remove power take-off covers and 
gaskets. 

6. 	 Remove countershaft rear bearing cover 
and shims. 

7. 	 Remove mainshaft rear bearing re­
tainers, shims, gasket and speedometer 
drive gear. 

8. 	 Remove seven main drive gear and 
bearing retainer assembly capscrews 
and lockwashers. 

9. 	 Lift off main drive gear and retainer 
assembly, leaving pilot bearing in the 
drive gear. 

10. 	 Remove clutch collar from front of 
mainshaft. 

11. 	 Support mainshaft underdrive gear on 
blocks inside of front face of trans­
mission case. Press mainshaft out of 
rear bearings, underdrive clutch gear, 

collar and underdrive gear. NOTE: Do 
not lose any of the loose needle bearings 
located in the underdrive gear. There 
are 47 rollers in each row of b~arings. 

12. 	 The mainshaft assembly can then be 
removed out through front of case and 
underdrive gear lifted out through top 
of case. 

13. 	 Press out mainshaft rear, outer bear­
ing cup and use a brass drift and care­
fully drive out mainshaft front bearing 
cup. 

14. 	 Tap forward end of countershaft with 
soft hammer to drive out countershaft 
rear bearing cup. 

15. 	 Lift countershaft assembly out through 
top of case and then remove countershaft 
front bearing cup. 

(B) 	 Dismantle countershaft assembly: 

1. 	 Remove countershaft rear and front 
bear ing cones. 

2. 	 Remove snap-ring from front end of 
counte r shaft. 

3. 	 Press off countershaft drive gear and 
remove key. 

4. 	 Press off countershaft overdrive gear 
and remove key. 

5. 	 Press off countershaft power take-off 
gear and remove key. 

(C) 	 Dismantle the mainshaft assembly: 

1. 	 Remove underdrive clutch gear and 
collar. 

2. 	 Remove mainshaft underdrive gear. 

3. 	 Remove snap ring from front end of 
mainshaft. 

4. 	 Remove direct and overdrive clutch 
gear and collar. 

5. 	 Remove overdrive gear and roller 
bearings. NOTE: There are 47 needle 
bearings in each of the two rows used, 
with a spacer sleeve between the rows. 

(D) 	 Dismantle shifter housing assembly: 

1. 	 Cut lockwires and remove shift fork lock 
screws. 

2, 	 Remove p.)ppet retaining plugs releasing 
balls and springs. 
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3. 	 Pull overdrive shift rail out through 
front of cover and remove shift fork. 

4. 	 Pull underdrive shift out through front 
of cover and remove shift fork. 

5. 	 Remove shift rails interlock pin and 
seals. 

(E) 	Dismantle main drive gear assembly: 

1. 	 Remove four oil retainer capscrews and 
lockwashers and lift off oil retainer and 
gasket. 

2. 	 Lift out spacing washer. 

3. 	 Press on end of main drive gear shaft 
to remove shaft, spacer sleeve, shims 
and inner bearing cone from retainer. 
NOTE: Keep shim pack together. 

4. 	 Press inner and outer bearing cups 
out of retainer together with oil sleeve. 

5. 	 Remove pilot bearing from main drive 
gear. 

(F) 	Assemble the main drive gear assembly: 

1. 	 Install inner bearing race in the re­
tainer, then place the oil sleeve (or 
lubricant-darn sleeve) in the retainer 
with t he ridge of the oil sleeve toward 
inside of the retainer casting. Be sure 
to locate oil sleeve holes in proper 
location. The sleeve permits building 
up a reservoir of oil to assure front 
bearing lubrication. 

2. 	 Press in outer bearing cup. 

3. 	 Press inner bearing cone on the main 
drive gear and install spacer and shims. 

4. 	 Slide main drive gear shaft through 
retainer assembly and install outer cone. 

5. 	 Place suitable tubing over end of main 
drive gear shaft and against outer bear­
ing cone. Press against tubing to seat 
the bearings and shims. Approximately 
30 tons pressure against sleeve will 
suffice to firmly seat the bearings. 
Bearing adjustment must be ,000" to 
.002" tight. 

6. 	 Install spacing washer and oil retainer on 
outer end of drive gear shaft retainer. 

7, 	 Install companion flange and nut draw 
down tight. 

8. 	 Install mainshaft pilot bearing in main 
drive gear. 

(G) 	 Assemble COW1tershaft assembly: 

1. 	 Press countershaft power take-off 
gear into place after installing holding 
key. 

2. 	 Press countershaft overdrive gear into 
place after installing holding key. 

3. 	 Press countershaft drive gear into place 
after installing holding key. 

4. 	 Install countershaft gear sna,p ring. 

5. 	 Install countershaft front and rear bear­
ing cones. 

(H) 	 Assemble mainshaft assembly: 

1. 	 Place mainshaft underdrive gear on 
flat surface and insert a little non-soap, 
viscous type, low melting point grease 
in the bore of the gear. Insert one row 
of roller bearings (47 rollers), and 
turn gear over and insert spacer. 

2. 	 Insert second row of bearings (47 
rollers). Note that when all bearings 
are in place there is a space wide enough 
for another roller. Do not place another 
roller in the bearing row. The space 
is left to provide rolling clearance for 
all the rollers in that particular row. 

3. 	 Repeat roller installation as outlined in 
paragraphs (1 &: 2) with the mainshaft 
overdrive gear. 

4. 	 Slide overdrive gear on shaft being 
careful not to disturb the rollers. 

5. 	 Place clutch gear on mains haft with 
flat face of gear toward front of shaft 
and install gear retaining snap ring. 

6. 	 Carefully place mainshaft underdrive 
gear, with bearings, on shaft with 
clutch teeth on gear toward rear and 
install clutch collar. 

(I) 	 Assemble transmission shifter housing 
assembly: 

1. 	 Install direct and overdrive shift rail, 
shift fork, poppet ball and spring, in 
place in housing cover. (Shift fork 
must be installed with hub toward rear.) 

2. 	 Install shift rail interlock pin. 

3. 	 Install underdrive shift rail, shift fork, 
poppet ball and spring in place in hous­
ing. (Shift fork must be installed with 
hub toward front.) 
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4. 	 Lock shift forks in place with set­
screws and install lockwires through 
setscrews. 

5. 	 Install poppet springs, balls and retainer 
plugs. 

6. 	 Install shift rail seals. 

(J) 	 Assemble transmission: 

1. 	 Install countershaft fr'ont bearing cup 
in position in front of case. 

2. 	 Install front bearing retainer and gasket. 

3. 	 Place countershaft and gear assembly in 
position in case and tap toward front of 
case until gear contacts inside face of 
case. 

4. 	 Install countershaft rear bearing cup in 
place in bore of case. 

5. 	 Install rear bearing cap, gasket and 
shims. 

Add or remove shims at rear bear­
ing retainer to provide an adjustment 
of .000" to .003" loose. Such an 
adjustment will allow the counter­
shaft to revolve freely and with no 
perceptible end place or drag. 

6. 	 Remove front bearing retainer and 
proceed with the assembly. 

7. 	 Holding the rnainshaft and gear assemhl~ 
together, with fingers in clutch co11a: 
groove, tilt the shaft, and install iJ 
case, being careful to hold underdriv( 
gear and clutch collar in position. 

8. 	 With the rnainshaft gears resting on thE 
countershaft, slide the underdrivE 
clutch gear through rear bore onto thE 
mainshaft and into the underdrivt 
clutch collar. NOTE: Beveled enc 
of gear toward rear of case. 

9. 	 Place overdrive clutch collar on direct 
and overdrive clutch gear with clutch 
collar teeth toward front. 

10. 	 Install main drive gear and retainer 
assembly previously assembled. 

11. 	 Install rear bearing cups, cones, speed­
ometer drive gear, and bearing re­
tainer with shims. 

12. 	 Adjust mainshaft assembly to obtain 
.000" to .003" loose bearing adjustment. 

13. 	 Install companion flange, nut and cotter 
key - tighten securely. 

14. 	 Install transmission cover assembly, 
being sure that the shifting forks engage 
clutch collars and tighten all cap­
screws securely. 

15. 	 Fill with specified lubricant per lubri­
cation section - (Capacity 8 pints). 
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WHEELS 


General 

Tapered roller bearings carry the wheels 
and are adjustable. Satisfactory operation and 
life depends upon correct adjustment and prop­
er lubrication. Every 3,000 to 5,000 miles re­
move the wheels, clean and inspect the bearings, 
races and wheel hubs. Then repack the bear­
ings, replace the wheels and adjust the bearings. 
Use a short fibre wheel bearing grease. 

Illustrations used in this section may vary 
due to the availability of Stamped, Cast and Budd 
wheels on various models, but the arrangement 
of bearings, grease seals and retainers are 
similar. Therefore, use illustrations for wheel 
mounting on the axle ONLY and disregard the 
design of wheel and brake. 

Front Wheel Bearing Adjustment 

Use an 8 11 wrench and apply steady pres­
sure with one hand, pulling up the adjusting nut 
until a definite drag is felt on the wheel. Rotate 
wheel at the same time nut is being tightened 
to be sure that all parts are correctly seated. 
Back-off nut tofirst castellation and install new 
cotter pin. 

Front wheel bearings should never be given 
a loose adjustment for such will not permit the 
rollers and races to be in proper contact and 
bearing failure will result. 

Rear Wheel Bearing Adjustment 

Rotate wheel and tighten inner adjusting 
nut until a drag or bind is felt, then back off 
nut about 1/611 turn. Install lockwasher and 
outer nut, and after tightening securely, check 
the adjustment. There should be a very slight 
shake in the wheel (with axle shaft removed) if 
the adjustment is correct. 

Grease 
guard 

Backing plate 

reinforcement 
 A·22935 

Fig. 

NOTE: R-I060 series axle (Semi-floating) 
rear wheel bearings are adjusted by shims lo­
cated between backing plate and end of axle 
housing. (See Fig. 1.) 

Remove plug and ins tall lubricator fitting 
as shown in Fig. 1 to lubricate bearing, re­
ins tall plug. 

Fi g. 2 

Fig. 2 illustrates construction details of 
rear wheel assembly on axles R-I060 series. 

Fig. 3 

Fig. 3 illustrates construction details at 
rear wheel assembly on axles R-I070 series. 
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Fig. II-


Fig. 4 illustrates construction details at 
rear wheel assembly on axles R-1165 and 
R-1170 series. 

Fig. 5 


Fig. 5 illustrates construction details at 

rear wheel assembly onaxles of R-l440, R-1470, 

R-l530, R-2470, R-2475, R-2490, R-1555, 

R-l630, R-2580, R-2600, R-l540, R-l640, 

RF-1455, RF-l575, RF-1670, R-2465, R-2466 

and R-2585 series. 


Fig. 6 


Fig. 6 illustrates construction details at 
rear wheel assembly on axles of R-l 741 series. 

A-.2.2830 

Fig. 7 


Fig. 7 illustrates construction details at 
rear wheel assembly on axles of R-173l, R-18l 0, 
R-2741 and R-2800 series. 
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Oil Seals - Front Wheels 

The front wheel oil seal should be inspected 
when hub or wheel is removed and replaced if 
necessary. When installing new seal, dip in 
light oil first and make sure it is properly in­
stalled in the hub to assure satisfactory serv­
ice. The machined surface of the steering 
knuckle must be clean and free of nicks and 
burrs so that sealing element can seat properly 
on the surface provided. 

Oil Seals - Rear Wheels 

Place inner seal assembly in hub and drive 
carefully into place being sure that the seal 
bottoms and is aligned square with the hub. The 
outer seal is assembled into the bearing lock 
nut and is self adjusted on the axle shaft when 
the axle shaft is tightened against the hub. 
Machined surfaces of the axle housing and shaft 
must be clean and free of nicks and burrs to 
assure satisfactory service of the seals. 

Oil Seals - Rear Wheels (Timken Axles) 

The inner and outer wheel hub oil seals 
mustbe properly installed to assure satisfactory 
service. Machined surfaces of component parts 
and sealing surfaces of wiper rings must be 
clean and free of nicks or burrs. The sealing 
elements must seat evenly on the wiper rings. 

Special tools (SE-1581) have been provided 
for proper installation of oil seals and wiper 
rings. The following illustrations show these 
tools in use for their specific application. 

Lubricate inner seat with wheel bearing 
grease and place on end of axle housing. Using 
inner seal adapter and driving sleeve, drive the 
seal carefully onto the end of the axle housing 
until it is seated firmly against shoulder on the 
housing (Fig. 8). 

Using a square as shown in Fig. 9, check 
from the end of the axle housing to the face of 
the sealing element at 900 intervals. The seal­
ing element should not be in excess of .010" off 
parallel with the end of the housing. 

Install inner seal wiper ring in wheel hub 
as shown in Fig. 10. The ring has one face 
ground and one face, polished. Position the 
polished face outward to contact the sealing 
element, and the ground face seated firmly 
against inner bearing cup. 

Following installation of the wiper ring, 
check installation using a .002" feeler gauge 
(Fig. 11) between the ring and bearing race. If 
the ring is in excess of .002" off parallel with 
the bearing cup, remove ring, check for dirt or 
other obstruction and reinstall. 
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Install inner wheel bearing. (Bearing must 
be properly lubricated before installation.) In­
stall wheel hub assembly and outer wheel bear­
ing. Turn inner nut until it is tight against the 
outer bearing cone and at the same time revolve 
the wheel to seat the tapered bearings and oil 
seal. Continue to tighten the nut, while revolv­
ing the wheel until a definite drag is felt, and 
then back off about one-sixth of a turn. Place 
the locking washer on the axle with the lug in 
the groove. Place the washer against the nut 
so that the pin in the nut enters one of the holes 
in the washer, using either side of the locking 
washer to accomplish this. If it is necessary 
to turn the inner nut to bring the pin into line 
with one of the holes, install washer so that the 
least movement of the nut is ne~essary. Install 
outer nut and tighten securely. 

Install the outer oil seal wiper ring and 
gasket (Fig. 12). 

Place gasket inside cup of wiper ring and 
over end of axle housing end. Use adapter driv­
er and drive the outer wiper ring carefully onto 
the end of the axle housing until it seats fi rmly 
against the gasket. 

Place gasket against wheel hub as shown in 
Fig. 13. 

Install oute r seal assembly and place outer 
gasket over hub studs. Install axle shaft, ta­
pered dowels, lockwashers and stud nuts, and 
tighten securely. 

Wheels and Rims 

Wheel stud nuts should be inspected and 
tightened at regular intervals. Rim clamp nuts 
should be kept tight and the rim and tire align­
ment in relation to the wheel should be checked 
to make sure tire is running true. 

Where left- and right-hand thread studs and 
nuts are used, the left-hand thread nuts can be 
identified by a small groove machined around 
the flats and the studs, by letter "L" stamped 
on the head: Use left-hand nuts (stamped tlV!) 
on the left side of truck. 

Wheel Bolt Nut Tensions (Disc Wheels) 

KELSEY -HAYES WHEELS -- When tighten­
ing wheel bolt nuts on Kelsey-Haye s di sc wheels, 
do not use excessive leverage. Use a wrench of 
the same length as that furnished with the tool 
kit. 

BUDD WHEELS -- When tightening wheel 
boltnuts on Budd disc wheels, use wrench which 
will provide sufficient leverage to tighten as 
follows: (see next page) 
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9/1611 Bolt -- tighten to 250 foot-pounds. 
(100 pounds pressure on a 

. 2-112 foot wrench.) 
3/411 Bolt -- tighten to 350 foot-pounds. 

(140 pounds pressure on a 
2-1/2 foot wrench.) 

Fig. I I - Checking wiper ring a1 ignment. 

Outer seal 
Fig. 8 - Installing inner oil seal on axle wiper ring
housing. 

Fig. 12 - Install ing outer wiper seal ring. 
Fig. 9 - Checking alignment of inner seal 
assembly. 

Cakeb 

Outer seal assembly 
~~. --- --~ 

Fig. 10 - Installing inner wiper ring in wheel 
hub. Fig. 13 - Outer seal and gaskets installed. 

Donated by John & Susan Hansen - For Personal Use Only



--

- -

WHEELS & 
RIMS

L-UNE MOTOR TRUCK SERVICE MANUAL Section B 
Page 1 

TIRES 
Tire Inflation 

Proper tire inflation, tire loads, and road 
speeds are important determining factors gov­
erning tire mileage, and als 0 aifec t steering 
ease and maneuverability. Inflation pressures 
should be checked at regular and freq uent inter­
vals and the pressures maintained to specifica­
tions. Use an accurate tire pressure gauge. 

Inflation 

Inflation pre s sures should be checked when 
tires are cool. Never bleed a hot tire. 

The chart (Fig. 7) illustrates the loss in 
tire mileage caused by under inflation. It will 
be noted that a tire under-inflated only 20'10 will 
produce only 70"10 normal mileage. 

% OVER INFLATION 

) % UNDER INFLATION 

----' ­

J % 	 INFLATION 
t#-==~---

% EXPECTED NORMAL92% 100% 70% 50% 25% 
SERVICE 

A·I6013 

Fig. I - Inflation vs. Mi leage. 

Over-inflation is also costly for a tire 
which is 20'10 over-inflated will produce only 
92% normal tire mileage. 

"Bleeding" of air from hot tires should 
never be practiced. The pressure will be re­
duced but an increase in temperature will result 
as soon as the driving continues. 

The chart (Fig. 2) illustrates a condition 
where a tire was started cool with a pressure 
of 70 pounds, and at a temperature of 800 

: 

(A) 	 Initial conditions. 

(B) 	 After 140 miles of driving the pres­
sure had increased to 85 pounds and 
temperature to 2000 

• 

(c) 	 The pressure was then "bled" to 70 
pounds and an additional drive made 
of 140 rn.iles. Note the tern.perature. 

(D) 	 The pressure had now increased to 73 
pounds but the tern.perature increase 
was approxirn.ately 2200 • 

(E) 	 Again IIbleeding"was resorted to. Note 
the tern.perature. 

(F') 	 After 200 rn.iles the tire failed from a 
tern.pe rature of ove r 2500 

• 

PRINTED IN UNITEO STATES OF AMERICA 

A-INITIAL CONDITIONS 


B-AFTER 140 MILES 


C-PRESSURE "BLED" 


D-140 MILES AFTER "BLEEDING" 


E-PRESSURE "BLED" 


F-AFTER 200 MILES-TIRE FAILED 


TEMPERATURE 
 fZ?Z?ZLl 
( 

280
0 	

- ­t 
240

0 

200 0 

160
0 

120
0 	

- 90­

85 ­

80° - 80 ­

-75 ­

40' - 70­

- 65­

0° - 60­

Fig. 

PRESSURE -
,., 

~ 
~ v:: 

v::r­r:; ~ ~ V 
~I-r:; 1% %~ ~r-~I-r;: 	 :/:r% ~ v::%r:; ~ /; ~~ r ­

-
%V':_~ V % r;: r-V,:-%f-­

tV': /': %-~ %r-­
~ ~% r:: '--- f­

% ~ r--' - - f­

-, ­- r- I---- r ­
....-

A B C D E F 
A·16011 

2 -	 Effects of "Bleeding". 
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-~ "Oml", 

\ "N,m.II,,' 
#~~--

156'7. 100% 70% 50% 39'70 31'70 25% % Expected normal service 

A-J60J2 

Fig. 3 - Overload vs. Mileage. 

Overloading 

Loading tires beyond their rated capacity ( % WASTED 
is expensive, because tire mileages are rap­ ) RUBBER 
idly decreased with overloads. The above 
chart {Fig. 3) illustrates how an overload of 
only 200/0 will result in tire mileage being only ( % NORMAL 
700/0 of normal. \ TIRE MILEAGE 

1FT=9"\\,­Speeds 

Excessive speed is definitely one of the 
most important factors in loss of tire mileage. 
The chart (Fig. 4) illustrates how an increase 
in speed from40 to 50 m.p.h. results in an 1810 .40 M. P. H. 50 M. P. H. 60 M. P. H. A·I610B 

loss in mileage. An increase of speed from 40 

to 60 m.p.h. results in a 3310 mileage loss. Fig. ij - Speed vs. Mi leage. 


Donated by John & Susan Hansen - For Personal Use Only



L-UNE MOTOR TRUCK SERVICE MANUAL 
WHEELS & 

RIMS 
Section B 

Page 3 

SERVICE LOAD AND INFLATION TABLE 

LOADS AT VARIOUS INFLATION PRESSURES 
TIRE PLY 

SIZE RATING 
 32 36 40 45 50 55 60 65 70 75 80 

6.00x16 6 990 1065 1130 

6.00x20 "6 1040 1225 1325 1400 

6.00x20 8 1400 1475 1550 1625 1700 

6.50x16 6 1135 1215 1290 

6.50x17 6 1300 1400 1500 

6.50x20 6 1500 1600 1700 

6.50x20 8 1700 1775 1850 1950 


7.00x16 6 1395 1485 

7.00x17 6 1475 1575 

7.00x17 8 1475 1575 1675 1775 

7.00x18 8 1525 1650 1750 1850 

7.00x20 8 1650 1775 1900 2000 

7.00x20 10 2000 2075 2150 2250 

7.00x24 10 2300 2375 2475 2575 

7.50x16 6 1455 1560 

7.50x16 8 1560 1650 1760 1850 

7.50x17 8 1650 1775 1900 2000 2100 

7.50x18 8 1750 1875 2000 2100 2200 

7.50x20 8 I 1875 2000 2125 2250 2375 

7.50x20 10 i ,2250 2375 2500 2600 . 2700 

7.50x24 10 2550 . 2700 2850 2975 , 3100 


,~-

8.25x17 10 1950 2080 2200 2330 2470 2585 

8.25x18 10 2000 2150 2300 2425 2550 2675 

8.25x20 10 • 2175 2325 2475 2600 2750 2900 

8.25x20 12 2750 2900 3025 • 3150 


'1 
--._.. 

9.00x18 10 2600 2775 2925 3075 3225 
9.00x18 12 3225 3350 3475 3600 
9.00x20 10 2775 2950 3125 3300 3450 
9.00x20 12 3450 3600 3725 3850 
9.00x22 10 2950 3150 3325 3500 3675 
9.00x24 10 3175 3375 3575 3750 3925 
9.00x24 12 i 3925 i 4100 i 4250 4375 

10.00x18 12 3100 3275 3450 3600 3775 
10.00x20 12 3275 3475 3650 3825 4000 
10,00x20 14 4000 4175 4350 
10.00x22 12 3500 3700 .3900 4100 .4275 iI-­

10.00x24 12 ' 3725 3950 i 4150 4250 •4550
i ,-­

11.00x20 12 3700 3900 4100 4300 4500 
11.00x20 14 4300 4500 4675 4850 
11.00x22 12 3900 4125 4350 4550 4750 
11.00x24 12 4100 4350 ,4575 4800 5000 
11.00x24 14 5000 5200 . 5400 

i 

12.00x20 14 4625 4850 5075 5275 
12.00x22 14 4900 5150 5375 5600I12.00x24 14 5200 5450 5700 5925 

13.00x20 16 
i 

5775 . 6025 6275 
13.00x24 16 I 6475 6750 7025 

l4.00x20 18 
I 7075 7350 7650 

14.00x24 18 i 7900 8225 8525I I 
Underscoring denotes maximum recommended loads. 
Duals will carry twice the load of corresponding singles. 

PRINTED IN UNITED STATES OF AMERICA 
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WHEEL, 	 RIM, AND HUB BOLT TENSION APPLICATION CHART 

I APPLI­
TRUCK BOLT &: CATIONTYPE 	 TYPEBOLT &: STUD NUT WHERE USEDMODEL PART STUD 	 BOLT WHEEL TENSIONSIZE PART NO. 
SERIES: PART NO. 	 FT.-LBS. 

Hub to Wheel F&:R 80-90 

Bolt 69955-H 1/2-20NF 69957-H Hub to Wheel Kelsey-Hayes 80-90 
L-IIO 	 Bolt 69956-H 1/2-20NF 69958-H 

Hub to Wheel Rear 175-200 

Hub to Wheel Budd 175-200
L-120 	 Stud 96914-H 9/16-18NF 96916-H 

Stud 96915-H 9/16-18NF 96917-H 

LM-120 Stud 96914-H 9/16-18NF 96916-H Hub to Wheel Front 175-200 

9/16-18NF 96917-H Hub to Wheel Budd 175-200Stud 96915-H 

81364-H Hub to Wheel Rear Budd 175-200
L-120 Stud 81362-H 9/ 16- 18N 

Hub to Wheel Dual 175-200Stud ,8l363-H 9/16-l8N 81365-H 

L-120 Stud 96914-H 9/ l 6-18NF 969l6-H Hub to Wheel Rear 175-200 

Stud 969lS-H 9/l6-l8NF 96917-H Hub to Wheel Budd 175-200 

81364-H Hub to Wheel Rear 175-200 

Stud 81369-H 9/16-18N 81365-H Hub to Wheel Budd - Dual 17S-200 

L-150 	 Bolt 119343-H 5/8-18NF 12261-H 4 Wheel to Drum Rear lS0-180 

Bolt 75887-H 5/8-11NC 21814-H 4 Lug to Rim Cast 150-160 

12260-Rl 4 	 Wheel to Drum Front 80-90 

L-120 	 Stud 81368-H 9/16-18N 

L 150 Bolt 70647 -Rl 1/2-20NF 
84712-H Hub to Wheel Budd 300-350Bolt 78193-Rl 3/4-16N 

Hub to Wheel 300-350Bolt 	 78194-Rl 3/4-16N 84711-H 

70647-Rl 1/2-20NF 12260-Rl 4 Wheel to Drum Rear 80-90L-lSO Bolt 
847l1-Rl Hub to Wheel Budd 300-350Bolt 78193-R1 3/4-16N 
847l2-Rl Hub to Wheel 300-350Bolt 	 78l94-Rl 3/4-16N 

L-150 Bolt 78193-Rl 3f4-l6N 83lS5-Rl 	 Wheel to Hub Rear 300-350 

Wheel to Hub Budd 300-350Bolt 78l94-Rl 	 3/4-l6N 83l56-Rl 

3/4-16N 41419-V 
 Wheel to Hub Dual 300-3S0 

3/4-l6N 4l420-V Wheel to Hub 300-350 

l2260-R1 4 Wheel to Drum Front 80-90
L-150 Bolt 82115 -Rl 1/2-20NF 

Wheel to Rim Cast 70-80
Bolt 6l883-Rl 1/2-l3NC 	 22230- V 2 

1226l-Rl 4 Whe el to Drum Rear 150-180
L-150 Bolt 119343-H 5/8-l8NF 

21S14-H 4 Lug to Rim Cast 150-160Bolt 75887 -H 5/8-1lNC 

4 Wheel to Drum Front 80-90
L-160 Bolt S2115-RI 1/2-20NF 12260-R1 

Lug to Rim Cast 70-80
Bolt 61S83-RI 1/2-l3NC 	 22230-V 2 

l2261-Rl 4 Wheel to Drum Rear 150-180
L-160 Bolt 119343-H 5/8-18NF 

22230-V 2 Lug to Rim Cast - Single 70-80Bolt 61S83-Rl 1/2-l3NC 

4 Wheel to Drum Rear 150-lS0
L-160 	 Bolt 119343-H 5/8-18NF l226l-Rl 

5/8-llNC 21S14-H 4 	 Lug to Rim Cast - Single 150 160
Bolt 75887 -H 


8471l-H Hub to Wheel 
 Front 300-350
L-160 Stud 80339-Rl 3/4-16N 

84712-H Hub to Wheel Budd 300-350
Stud 80340-Rl 3/4-l6N 

Hub to Wheels Rear 300-3S0
L 160 Stud 69327-R2 3/4-16N 	 41419- V 

41420-V Hub to Wheels Budd 300-350
Stud 6932S-R2 3/4-16N 


83155-H Hub to Wheels 
 Dual 250-300 
II-I/8-16N 250-30083156-H 	 Hub to Wheels1 1/8-16N

I 	 I 
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APPLI­
TYPE CATION

TYPETRUCK BOL; III IBOLT III STUD NUT WHERE USED I TENSIONWHEEL 
MODEL PART STUD: SIZE PART NO. BOLT 

. FT.-LBS. 
SERIES, PART NO. I 

l50-1S0Rear - DualWheel to Drum12261-R1 4 
L-l60 Bolt l19343-H 5/S-1SNF Cast 150-160

4 Lug to Rim5/S-1lNC 2lS14-H 

150-1S0 
Bolt 75SS7-H 

Rear4 Hub to Druml2261-Rl7S167-R1 5/S-1SNF 150-160LF-170 Bolt DualLug to Wheel2lS14-H 4 
Bolt 77602-Rl 5/S-llNC 

300-350RearHub & Drum to Whee3/4--l6N 414l9-V 300-350LF-170 Stud S0339-Rl Hub & Drum to Wheel Budd
41420-V

Stud S0340-Rl 3/4-l6N Dual 250-300Hub & Drum to WheelS3l55-H1-1/S-16N 250-300Hub & Dr'llm to WheelS3155-Hl-lIS-16N 
l50-1S0RearWheel to Drum12261-Rl 4 

LF-170 Bolt 119343-H 5/S-lSNF Cast 150-160
4 Lug to Rim 

Bolt 75SS7-H 5/S-11NC 21S14-H 

SO-90Front4 Wheel to Drum12260-Rl
L-170 & Bolt S2115-Rl 1/2-20NF Cast 70-S0

Lug to Rim22230-V 2
61SS3-Rl 1/2-13NC 

150-1S0 
L-lSO Bolt 

Rear4 Hub to Drum12261-Rl
L-lSO Bolt 7S167-Rl 5/S-1SNF Dual 150-160 

4 Lug to Rim2lS14-H
Bolt 77602-Rl 5/S-llNC 

40-50FrontHub to Drum 
L-170& Bolt X-4725-173 3/S-24NF 12259-Rl 

Steel 150-160
Lug to Rim21S14-HX-4725-172 5iS-llNC 

150-1S0 
L-lSO Bolt 

Rear4 Hub to Drum12261-Rl
L-lSO Bolt 1l9343-H 5/S-1SNF Cast 150-160 

4 Lug to Rim21S14-H
Bolt 75SS7-H 5/S-11NC 

150-1S0Rear4 Hub to Drum122bl-Rl
L-170 Bolt 7S167-Rl 5/S-1SNF Steel 150-160 

4 Lug to Rim2lSl4-H
Bolt 77b02-Rl 5/S-11NC 

150-1S0Rear4 Wheel to Drum12261-Rl119343-H 5/S-lSNF 150-160L-170 Bolt 4 Lug to Rim Cast 
Bolt 75SS7-H 5/S-1lNC 21S14-H 

SO-90FrontHub to Drum122bO-Rl 4 
L-170 &: Bolt l44235-H Hub to Wheel Buddl/2-20NF 300-350 

S4711-H55539-Rl 3/4-l6N 300-350L-lSO Stud Hub to WheelS4712-H
Stud 55540-Rl 3/4-16N 

SO-90FrontHub to Drum122bO-Rl 41/2-20NF 150-160L-190 Bolt 9l862-HA Cast4 Lug to Rim 
Stud 91S72-H 5/S-11 USS 21S14-H 

150-1S0Rear4 Hub to Drum12261-Rl
Bolt 61S30-HA 5/S-1SNF 150-160L-190 Lug to Rim Cast

21S14-H 4 
Bolt 758S7-H 5/8-11NC 

l50-1S0Rear4 Wheel to Druml226l-Rl
L-l90 Bolt 137991-H 5/S-1SNF Cast lSO-200 

54495-R1 SAE-3135 Lug to Rim 
Stud 54494-RI 3/4-10USS 

200-230Real 
Stud 69354-Rl 3/4-l6N 13125S 

Budd 200-230 
Drum to Wheel 

L-190 Drum to Wheel
3/4-16N 13125S 300-350Stud b9355-Rl DualWheel to Hub
3/4-16N 41419- V 300-350

Wheel to Hub41420- V 
Wheel to Hub

3/4-16N 250-300 
S3155-H 

Wheel to Hub
l-lI8-16N 250-300 

8315b-H1-1/8-l6N 
200-230Rear 

Stud 55575-H 3/4-16N 13125S Budd 200-230
Drum to Hub 

L-190 Drum to Hub 
55576-H 3/4-16N 13125S 300-350Stud DualWheel to Hub414I9-V 

Wheel to Hub
3/4-16N 300-350 

41420-V 
Rear Budd 

3/4-lbN 
250-300

Wheel to Hub83I55-H1-lIS-16N 250-300DualL-190 Wheel to HubS3156-H1-lIS-lbN 
Rear - Dual I 150-1S0 

4 Hub to Drum12261-Rl5/S-1SNF 150-160Stud I19343-H Cast 
Stud I 5/S-11NC 21S14-H I IL-190 4 Lug to Rim 

75SS7-H 

PRINTED IN UNITED STATIt.S OF AMERICA 
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TRUCK 
MODEL 
SERIES 

PART 
BOLT &: 

STUD 
PART NO. 

BOLT &: STUD 
SIZE 

NUT 
PART NO. 

TYPE 
BOLT 

WHERE USED 

L-190 Stud 119343-H 5/8-18NF 12261-Rl 4 Hub to Drum 

Stud 75887-H 5/8-llNC 2l8l4-H 4 Lug to Rim 

L-190 Stud 55575-H 3/4-l6N 131258 Drum to Hub 

Stud 55576-H 3/4-l6N 131258 Drum to Hub 
3/4-l6N 4l419-V Wheel to Hub 
3/4-l6N 4l420-V Wheel to Hub 

1-1/8-l6N 83l55-H Wheel to Hub 

1-l/8-16N 83l56-H Wheel to Hub 

L-190 Bolt 55505-H 1/2-20NF l2260-R1 4 Hub to Drum 

Stud 136339-H 3/4-16N 131258 Wheel to Hub 

Stud 136340 3/4-l6N 131258 Wheel to Hub 
3/4-16N 84711-H Wheel to Hub 
3/4-16N 84712-H Wheel to Hub 

L-190 Bolt ll9344-H 1/2-20NF 12260-H 4 Wheel to Drum 

Bolt 68333-H 5/8-llNC 2l814-H 4 Lug to Rim 

LF-190 Bolt 78167-R1 5/8-18NF l2261-Rl 4 Hub to Drum 

Bolt 77602-Rl 5/8-IINC 2l8l4-H 4 Lug to Rim 

LF-190 Bolt 78l93-Rl 3/4-l6N 4l4l9-V Hub &: Drum to Wheel 

Bolt 78194-Rl 3/4-l6N 4l420-V Hub &: DrUITI to Wheel 
1-1/8-l6N 83l55-H Hub &: Drum to Wheel 

1-1/8-l6N 83l56-H Hub &: Drum to Wheel 

LF-190 Bolt ll9343-H 5/8-18NF l2261-Rl 4 Wheel to Drum 

Bolt 75887-H 5/8-1lNC 21814-H 4 Lug to Rim 

L-204 &: Stud 48796-H 3!4-16NAT 131258 Drum &: 'Wheel to Hub 

L-225 Stud 48797-H 3!4-l6NAT 131258 Drum &: Wheel to Hub 
3/4-l6N 41419-V Wheel to Hub 
3!4-16N 41420-V Wheel to Hub 

1-1/8-16N 83155-H Wheel to Hub 
1-1/8-l6N 83l56-H Wheel to Hub 

L-205 &: Bolt 6l830-HA 5/8-l8NF l2261-Rl 4 Wheel to Drum 

L-225 Bolt 75887-H 5/8-lINC 2l8l4-H i 4 Lug to Rim 

L-204 &: Bolt 6l830-HA 5/8-l8NF l226l-Rl 4 Wheel to Drum 

L-225 Bolt 75887"-H 5!8-llNC 2l8l4-H 4 Lug to Rim 

L-205 &: Stud 69354-Rl I
1 

3/4-l6N 131258 Hub to Drum 

L-225 Stud 69355-Rl 3/4-l6N 131258 Hub to Drum 
3/4-16N 4l419-V Wheel to Hub 

3/4-16N 41420-V Wheel to Hub 
1-1/8-16N 83155-H Wheel to Hub 

1-1/8-16N 83l56-H Wheel to Hub 

L-205 &: Bolt 7154l-Rl 5/8-18NF 1226l-Rl 2 Hub to Drum 

L-225 Stud 54494-Rl 3/4-10USS 54495-Rl SAE-3135 Lug to Rim 

L-204 &: Bolt 7154l-Rl 5/8-l8NF l226l-Rl 2 Hub to Drum 

L-225 Stud 54494-Rl 3!4-10USS 54495-Rl SAE-3l35 Lug to Rim 

L-200 Stud 61565-Rl 3/4-16N 131258 Hub to Drum 

Stud 6l566-Rl 3/4-16N 131258 Hub to Drum 

3/4-l6N 4l4l9-V Wheel to Hub 

3!4-16N 41420-V Wheel to Hub 

1-1/8-l6N 83155-H Wheel to Hub 
l-1/8-l6N i 83l56-H Wheel to Hub 

IAPPLI­
TYPE I CATION 

WHEEL TENSION 
. FT .-LBS. 

Rear - Cast 150-180 
Dual 150-160 

Rear - Dual 	 200-230 
Budd 	 200-230 

300-350 
300-350 
250-300 
250-300 

Front 80-90 
Budd 	 300-350 

300-350 
300-350 
300-350 

Front 80-90 
Cast 150-160 

Rear 150-180 
Steel 150-160 

Rear 300-350 
Budd 300-350 
Dual 250-300 

250-300 

Rear 150-180 
Cast 150-160 

Rear 300-350 
Budd 300-350 
Dual 300-350 

300-350 
250-300 
250-300 

Rear 150-180 
Cast 150-160 

Rear 150-180 
Cast 150-160 

Rear 200-230 
Budd 200-230 
Dual 300-350 

300-350 
250-300 
250-300 

Rear 150-180 
Cast 180-200 

Rear 150-180 
Cast 180-200 

Rear 	 200-230 
Budd 	 200-230 

300-350 
300-350 
250-300 
250-300 
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I IAPPLI­
TRUCK 1 

i 
BOLT & 

MODEL IpART. STUD 
SERIES· PART NO. 

iBOLT & STUD 
SIZE

I 

NUT 
PART NO. 

TYPE 
BOLT WHERE USED 

TYPE 
WHEEL 

CATION 
TENSION 

1FT .-LBS. 

L-200 Stud 182820 S/8-18NF 12261-Rl 2 Hub to Drum Front lS0-180 

Stud 31714-V 3/4-16AM.N 1312S8 Wheel to Hub Budd 300-3S0 

Stud 3171S-V 3/4-16AM.N 1312S8 Wheel to Hub 300-3S0 

3/4-16AM.N 84711-H Wheel to Hub 300-3S0 

3/4-16AM.N 84712-H Wheel to Hub 300-3S0 

L-200 Bolt 119343-H S/8-18NF 12261-Rl 4 Wheel to Drum Front lS0-180 

B6lt 68333-H S/8-11NC 2I814-H 4 Lug to Rim Cast lSO-160 

L-200 Bolt 61830-HA 5/8-18NF 12261-RI 4 Wheel to Drum Rear ISO-180 

Bolt 75887-H S/8-1INC 21814-H 4 Lug to Rim Cast lSO-I60 

L-210 Bolt 119343-H S/8-18NF 12261-Rl 4 Whe e 1 to Drum Front lSO-180 

Bolt 100568-H 3/4-16N 1312S8 Wheel to Hub Budd 300-350 

Bolt 100S69-H 3/4-16N 1312S8 Wheel to Hub 300-350 

1-1/8-16N 831S6-H Wheel to Hub 2S0-300 

1-1/8-16N 831SS-H Wheel to Hub 250-300 

L-210 Bolt 119343-H 5/8-18NF 12261-Rl 4 Wheel to Drum Front 150-180 

Bolt 68333-H 5/8-1 INC 21814-H 4 Lug to Rim Cast lSO-160 

L-210 Bolt 115380-H S/8-18NF 12261-Rl 4 Wheel to Drum Front lSO-180 

stud 91872-H 5/8-1lUSS 21814-H 4 Lug to Rim Cast lSO-160 

L-210 Bolt 119343-H 5/8-18NF 12261-R1 4 ' Wheel to Drum Front lSO-180 

Bolt 68333-H S/8-11NC 21814-H 4 Lug to Rim Cast lSO-160 

L-210 Stud 48796-H 3/4-16N 1312S8 Hub to Drum Rear 200-230 

Stud 48797-H 3/4-16N 131258 Hub to Drum Budd 200-230 

3/4-16N 41419-V Wheel to Hub 300-3S0 

3/4-16N 41420-V Wheel to Hub 300-3S0 

1-1/8-16N 8315S-H Wheel to Hub 250-300 

1-1/8-16N 831S6-H Wheel to Hub 2S0-300 

L-210 Stud 48796-H 3/4-16N 131258 Hub to Drum Rear 200-230 

Stud 48797-H 3/4-16N 1312S8 Hub to Drum Budd 200-230 

3/4-16N 41419-V Wheel to Hub 300-3S0 

3/4-16N 41420-V Wheel to Hub 300-3S0 

1-1/8-I6N 8315S-H Wheel to Hub 2S0-300 

1-1/8-16N 83156-H Wheel to Hub 250-300 

L-210 Bolt 119343-H 5/8-18NF 12261-Rl 4 Hub to Drum Front lS0-180 

Stud 54477-Rl 3/4-16N 131258 Wheel to Hub Budd 300-350 

Stud 54478-Rl 3/4-16N 131258 Wheel to Hub 300-350 

Stud 54477-Rl 1-1/8-16N 831S6-H Wheel to Hub 2S0-300 

Stud 54478-Rl I-l/8-I6N 83155-H Wheel to Hub 250-300 

L-210 Stud 71541-Rl 5/8-18NF 12261-Rl 2 Wheel to Drum Rear 150-180 

Stud 54494-Rl 3/4-10USS S4495-RI SAE-3135 Lug to Rim Cast 180-200 

L-2IO Bolt 61830-HA 5/8-18NF 12261-RI 4 Wheel to Drum Rear 150-180 

Bolt 75887-H 5/8-11NC 2I814-H 4 Lug to Rim Cast 150-160 
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INTRODUCTION 

The Holley Carburetor Model 1904 is a notable advance in carburetion engineering. It combines the time-proved 
Holley characteristics of efficiency, dependability, and effective performance in a compact unit of outstanding 
simplicity. 

The elimination of the conventional air horn has resulted in a carburetor less than two thirds the height, but having 
a capacity comparable to units of standard design. By locating the choke plate in the venturi, the elimination of the 
air horn has been accomplished with no loss in efficiency or performance. In addition, the arrangement of the 
mixture discharging components in relation to the choke plate when open, aids in the distribution and vaporization 
of the fuel discharged into the airstream passing through the venturi. 

In line with the advanced engineering conception of this carburetor is the transparent fuel bowl of most versions 
of this carburetor model. This transparent fuel bowl greatly simplifies trouble shooting and carburetor servicing. 
Overhaul procedure also has been simplified by combining most of the fuel metering elements of the carburetor 
in a single, easily replaceable assembly. 

Close attention to design details has resulted in the improvement ofvarious other parts. A spring 
arrangement is incorporated in the fuel inlet needle to cushion float movement and act as a vibration dampener to 
stabilize the fuel level on rough roads. The conventional economizer piston and accelerating pump piston have 
been replaced by neoprene diaphragms to insure more positive action and increased service life. 

This manual includes a full factory-approved overhaul procedure together with much valuable information 
on the description, operation, and adjustment of the Carburetor Model 1904. Careful adherence to the procedures 
given in overhauling this carburetor will insure the retention of the high standard of economical, efficient, and 
dependable performance, characteristic of all Holley products, which is delivered by this carburetor. 

DESCRIPTION 
ing lasting, effective, and dependable service. 

Most versions of this carburetor model contain a 
tempered glass fuel bowl which permits visual inspection 
of the float chamber. The action of the float and of the 
economizer stem during operation can be readily 
observed. Fuel level is clearly visible and the presence of r water or sediment in the float chamber is readily 
detected. 

Fuel from the carburetor fuel inlet discharges below the 
fuel level in the float chamber to prevent foaming or 
splashing, assuring a constant, uninterrupted fuel flow to 
the metering components of the carburetor. Fuel in the 
float chamber circulates completely around the easily 
removable main well and economizer body which 
contains most of the fuel metering elements and passages. 

HOLLEY CARBURETOR MODEL 
This circulation has a cooling effect on the fuel being 1904 STANDARD ENGINE 
metered through the passages in the main well and 
economizer body. In addition to that factor, the high-lift 
design ofthe carburetor main well gives this carburetor 

1. DESIGN 

The Holley C~buretor Model 1~4 is a .single-barrel. excellent hot operation and anti-percolation qualities. 
downdraft umt of advanced deSign. ThiS carburetor IS 
a model of noteworthy compactness and simplicity 
with its many new features assur Improved control of the power enrichment 
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system is assured by a unique diaphragm-type 
economizer. This type of economizer, which may be 
removed without disassembling the remainder of the 
carburetor, insures accurate response to variations in 
engine load conditions. 
These new features have been incorporated in this 
carburetor in cOrUunction with many of the time-proved 
engineering refmements found in other Holley carbureto 
models. The carburetor is fully sealed and balanced, wi 
all air bleeds and vents being open only to the air cleaner 
This filtered air supply gives added protection against th 
accumulation of foreign matter in the carburetor passage 
The main jet and other fuel metering components are 
individually flow tested to insure proper calibration ofth.,1:.______________~~---l 

carburetor. Smoother acceleration is assured by the 
HOLLEY CARBURETOR MODEL 1904

prolonged discharge of fuel provided by the spring WITH ALTITUDE ADJUSTMENT 
overriding feature of the diaphragm type accelerating 
pump. The fully-automatic vacuum-actuated power 
enrichment system of improved design provides the NOTE 
enriched mixture required for high power operation. Carburetor part numbers and other information applicable 

to specific I.H.c. vehicles may be obtained from the 
current Holley Carburetor Parts Catalog Sheets for these 
carburetors. 

3. MAJOR SUBASSEMBUES 

This carburetor model is composed of two subassemblies: 
the main body assembly and the throttle body assembly. 
The die cast main body contains the float and fuel inlet 
valve, the fuel bowl, the carburetor air inlet, the venturi, 
the choke mechanism, the economizer diaphragm and stem 
assembly, the accelerating pump, the main well and 
economizer body assembly, the main nozzle, and the pump 
discharge nozzle. Included in the main well and 
economizer body assembly are a large part ofthe various 

.......__ .. ,. 	 fuel metering components and fuel passages of the 
carburetor. The cast iron throttle body contains the throttle HOLLEY CARBURETOR MODEL 1904 FOR 
plate, the idle discharge ports, the distributor vacuum port, AUTOMATIC TRANSMISSION ENGINE 
and the idle speed and mixture adjusting screws. 

2. APPUCA110N 

This carburetor model is used on the International 
Harvester Company 220 SD, 240 SD, 269 BD, 282 On the carburetor used with automatic transmission 

BD (C. O. E.), and 282 BD truck engines. engines, the dash pot assembly is mounted on a boss on the 


side of the main body. 


OPERATION 
The fuel-air requirements of an automotive engine carburetor must supply an efficient but economical 

vary considerably throughout its range of operation. mixture for normal cruising conditions, a richer 


mixture when a high power output is desired,
To assure effective carburetion, the 

7/30/20099:45 PM 
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FUEL INLET SYSTEM 
enters the carburetor through the fuel inlet needle valve 

and a still richer mixture for a smooth idle and low and seat assembly and flows into the float chamber. The 
sp.eed performan~. In order to suppl~ the con:~ float, rising and falling with the fuel level in the float 
mixture to the engme under all operatmg conditions, h b th fu I' I dl' . .
the Holley Carburetor Model 1904 has four basic fuel c am er, moves e e m et nee em !elation to Its 
metering systems. These are the main metering seat to regulate the amount. of fuel entermg the 
system, the idle system, the power enrichment system, carburetor. When the fuel m the float chamber reaches a 
and the acceleratmg pump system. In addition, there is specified level, the float moves the needle valve to a 
a fuel, inlet system "Yhich provides the four basic fuel position to restrict the flow of fuel. Only enough fuel to 
metermg systems Wlt~ a cons?IDt supply of fuel, and replace that being used will then be admitted. Any slight 
the. chok~ sy.stem whl~h provld~s ~ mean~ of tempo- change in the fuel level ca ses a corresponding 
rardy ennching the mixture to aid m startmg and 	 u . . ,
running a cold engine. 	 movement of the float, openmg or closmg the fuel mlet 

needle valve to inunediately restore the proper fuel 
level. The fuel inlet system must constantly maintain 

1. RJEL INLET SYSTEM this s~ecified level of fu~l because th~ basic fuel 
metermg systems are cahbrated to dehver the proper 

The fuel inlet system provides the four basic fuel mixtures when the fuel is at the specified level only. 
metering systems and the choke system of the 
carburetor with a constant supply of fuel. This fuel, 
under pressure from the engine's fuel pump, A spring and pin inside the hollow fuel inlet 

~ ~. 
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needle valve cushion the needle valve for protection 
against road shocks and vibration. A fuel valve clip, 
attached to the bottom of the needle valve, fits under 
the tab of the float lever to insure proper response of 
the needle when the float drops. 

A balance tube in the air inlet of the carburetor 
bore vents the float chamber to maintain balanced air 
pressures in that chamber, assuring proper fuel 
metering in all phases of engine operation. 

2. MAIN WELL AND ECONOMIZER 

BODY 


Fuel in the float chamber is distributed to the 
fuel passages of the four basic fuel metering systems 
through the main well and economizer body. A study 
of the passages in this assembly will insure a clearer 
understanding of the explanation of the operation of 
the four fuel metering systems. 

MAIN N~Ulf 

,1 
\ 

<ODt 

• AIR 

[~ -J FLH 

_ fUt~-"'IM W.llC'lJl(t 
....l\II'l"'[ll 

P"~'AC: ':UWt 
MAIN Mr.TIY.ING 

• r..,Y")':-:M 

o'~ D'" 11m )Y~Tf"" 
~,,.-;::-.,.... 0 'o....t, t,.,,~;,.:t1, 
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3. MAIN METERING SYSTEM 

When the engine is running, the intake stroke ofeach 
piston draws air through the carburetor. As this air 
passes through the venturi of the carburetor, the drop 
in pressure in the venturi creates what is commonly 
called a vacuum. The strength of that vacuum varies in 
proportion to the velocity of the air flow through the 
venturi. This, in tum, is governed by the speed and 
power output ofthe engine. 

At normal cruising speeds, the difference between the 
normal, atmospheric air pressure in the float chamber 
and the vacuum in the venturi is used to operate the 
main metering system. This pressure differential draws 
a metered flow of fuel from the float chamber through 
the main metering system and out the main nozzle into 
the air stream in the venturi. When the fuel passes out 
of the float chamber, it is metered (or measured) by the 
main jet as it flows into the bottom of the main well. 

The fuel moves up the main well past the two 
narrow air bleed passages and enters the main nozzle. 
Filtered air from the carburetor air inlet enters the air 

~on;,. fl}t ~ >"(;, ;l.M F4~'>..\CE~ 

_ .. JH.",
_ >jri~An' 5~\P:11J~: 

speed bleed and passing out the two narrow air 
bleed passages is mixed with the fuel flow in the 
main well. The high speed bleed meters a properly 
increasing amount ofair into the fuel as speeds 
increase, stabilizing the fuel discharge and main­
taining the required mixture ratios. This emulsion of 
fuel and air, being lighter than the raw fue~ has a 
more instantaneous response to any change in 
venturi vacuum and is more readily vaporized than 
raw fuel upon being discharged into the air stream. 
The fuel flows through the main nozzle and is 
sprayed onto the open choke plate in the venturi. 
Airstream turbulence over the distribution pin and 
choke plate distributes the fuel over the lower 
portion of the choke plate where it is vaporized and 
mixed with the air flowing through the carburetor. 

The throttle plate controls the amount of fuel-air 
mixture admitted to the intake manifold, regulating 
the engine speed and power output in accordance 
with accelerator pedal movement. The distribution 
pin extending perpendicularly from both sides of the 
choke plate creates a turbulence as an aid to the 
proper distribution ofthe mixture to all cylinders of 

') 

~A1HWf::i 
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;\t the idle and low speeds,. the velocity of the air smooth, even transition from idle to cruisin d 
flowmg through the carburetor IS reduced and the g spee s. 
vacuum created in the venturi will not be strong enough 
to operate the main metering system. Because of the S. PO~ER ENRICHM ENT SYSTEM 
restriction of the air flow through the carburetor due to When high power output is required, a richer mixture must be 
the nearly closed throttle plate, intake manifold vacuum prov~ded than is required for normal cruising when no great 
will be high. This high manifold vacuum provides a load IS pl~ed on the engine. The carburetor provides the added 
pressure differential which is used to operate the idle fuel for high power operation by means of the power 
system. enrichment system, sometimes called the economizer system. 

At the idle, fuel flows through the main jet into the 
bottom of the main well. The high manifold vacuum The power enrichment system is actuated by manifold 
acting on this fuel through the idle system passages vacuum. Manifold vacuum, which is strongest at the idle 
draws the fuel from the main well through a short when there is no load on the engine, is reduced in proportion 
horizontal passage into the idle well. A calibrated to the increase in engine loading. This is due to the fact that, 
restriction in the lower portion of the idle well meters the as the load on the engine is increased, the throttle plate must 
flow of fuel entering the idle system. The fuel passes out be opened wider to maintain any given speed. Manifold 
the top of the idle well and into the idle system passages vacuum will be reduced because the restriction offered to 
in the main body. A metered flow of air from the idle air the air flow entering the intake manifold by the throttle plate 
bleed is admitted to the fuel as it enters the idle passage will be lessened as the plate is opened. The strength ofthe 
in the main body. The idle air bleed also serves to vent manifold vacuum is thus an accurate indicator of the power 
the idle system to prevent any siphoning effect at higher demands placed on the engine .. 
speeds or when the engine is stopped. This mixture of 
fuel and air continues down, flowing through the idle . . . . 
restriction and, passing the two idle transfer holes in the Matufold vacuuI? actmg on the eco~omJzer dIaphragm 
throttle body, is discharged through the idle discharge actuates th~ power ennchment system. ThiS vacuum from, the 
hole into the strong manifold vacuum existing below the lower portion of the throttle bore below the throttle plate IS 

throttle plate. The two idle transfer holes act as additional transmitted through the vacuum passage to the vacuum chamber 
air bleeds at the idle. An idle adjusting needle, which on !o.p of the economizer diaph~agm, At idle and n.onnal 
seats in the idle discharge hole, controls the discharge of c:Ulsmg sp~eds, the vacuum actmg on th~ economizer . 
fuel at the idle and provides a means for adjusting the diaphr~ IS stron~ enough to h~ld the ~1ap?ragm up agaills~ 
idle mixture of the engine. Turning the idle adjusting ~e tenSIOn of the diaphragm. sprmg. ThiS rruses the economizer 
needle in moves the pointed tip of the needle closer to its dl~phragm s~m clear of the t:~wer valve and.the po:ver v~lve 
seat, restricting the fuel flow out of the idle discharge wlll be held ill ~e closed POSItiO~ by the te~slOn of.lts ~prmg. 
hole. This results in a leaner idle mixture. Conversely, The power enrIchment system wtll thus be moperatIve m 
turning the needle out allows more fuel to flow out the conditions of high manifold vacuum. 
idle discharge hole to provide a richer idle mixture. 

During off-idle operation, which occurs when the throttle When high power demands place a greater load on the engine, 
plate is moved open slightly past the two idle transfer manifold vacuum is reduced. When the vacuum is reduced 
holes, each hole begins discharging fuel as it is exposed to below a predetermined point, the diaphragm can no longer 
manifold vacuum. As the throttle plate is opened still overcome the tension of the diaphragm spring and the stem 
wider and engine speed increases, the velocity of the air will be forced down. This depresses the pin in the center of 
flow through the carburetor is also increased. This creates the power valve, opening the valve. Fuel from the float 
a vacuum in the venturi strong enough to bring the main chamber will flow into the valve and, passing through a 
metering sYstem into operation. The flow from the idle horizontal passage, enter the main well. There it is added to 
system tapers off as the main metering system begins the fuel flow of the main metering system, enriching the 
discharging fuel. The two sYstems are engineered to mixture for full power. The drilled plug in the passage 
provide a between the power valve and the main well is a calibrated 

restriction which meters the flow of fuel through the power 
enrichment system. 
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POWER ENRICHMENT SYSTEM 

6, ACCELERATING PUMP SYSTEM provided by the pump spring assures an even, prolonged 
discharge of fuel regardless of how suddenly the throttle 

The air flowing through the carburetor responds ahnost is opened and cushions the action of the pump to prevent 
immediately to any increase in throttle opening. There is, damage to the pump linkage due to those sudden throttle 
however, a brief interval before the relatively heavier fuel-air movements. 
mixture in the narrow carburetor passages can gain speed and , 
maintain the desired balance of fuel and air. The accelerating The fuel, under pres.sure from the dIaphragm, .flows 
pump system operates during this interval, supplying fuel untithrough.the pump dIscharge passage and: forcmg the 
the other systems can provide the proper mixture. pump dIscharge ball check valve and weIght up, passes 

into the pump discharge nozzle screw. The pump 
When the throttle is closed, the pump return spring forces the discharge ball check valve seals the passage when the 
pump diaphragm toward the back of the pump chamber, pump is not discharging fuel. The hexagonal weight holds 
drawing fuel into the chamber through the pump inlet. The the ball check valve on its seat to prevent a loss of fuel 
pump inlet contains a baU check valve which opens to admit from the pump chamber due to the siphoning effect of the 
fuel from the float chamber into the pump chamber, and clos~rstream at high engine speeds. 
when the pump is operated to prevent a reverse flow of fuel. 

Flowing up the hollow pump discharge nozzle screw, the 
fuel passes out holes in the head of the screw into the 

When the throttle is opened, the movement is transmitted by pump discharge nozzle and is sprayed into the airstream 
the pump link to the pump operating lever. That lever presses in the venturi. A slot cut into the pump discharge nozzle 
the pump rod sleeve inward, compressing the pump spring, vents the system to prevent the pump discharge baU check 
The pump spring, in turn, presses on the diaphragm, forcing valve and weight from being lifted and fuel drawn from 
the fuel from the pump chamber into the pump discharge the pump chamber by the siphoning tendencies of the 
passage. The "overriding" feature airstream at high engine speeds. 

~~~ 
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ACCELERATING PUMP SYSTEM 

7. CHOKE SYSTEM 

n a coldengine, much of the vaporized fuel from the 
:arburetor condenses to a liquid on contact with the low­
lressure area and cold surfaces of the intake manifold. This 
-esults in an inefficient distribution of fuel to the cylinders, 
:ausing hard starting, rough running, stalling, and loss of 
lower. The choke plate is the means used to provide an 
:nriched flow of fuel to aid in starting and warming-up a 
:old engine. Closing the choke plate which is located in the 
rentur~ confines manifold vacuum within the carburetor 
md draws a rich flow of fuel from the idle and main 
netering systems. When the engine starts, enough air is 
lrawn through the spring-loaded poppet valve in the choke 
llate to enable the engine to run and to prevent flooding. 
rhe throttle plate opening is increased by the fast idle cam 
luring choking to allow the engine to operate at a mst idle 
o prevent stalling. The fast idle cam, which is a curved 
:xtension of the choke lever, contacts the throttle stop screw 
md prevents the throttle plate from closing completely 
'{hen the engine is choked. 

8. DASH POT 

Engines equipped with automatic transmissions require 
an anti-stall device as protection against loading the 
engine when the accelerator pedal is suddenly depressed 
and released. This protection is provided by the dashpot. 
The dashpot retards the closing rate of the throttle plate 
as it approaches the idle position, allowing the engine to 
dissipate the raw fuel discharged into the intake manifold 
by the accelerating pump. 

The dashpot slows the final phases ofthrottle plate 
closing by means of a spring-loaded diaphragm. When 
the accelerator pedal is released, the throttle return spring 
in the throttle linkage closes the throttle plate 
simultaneously with the release of the pedal. As the 
throttle plate approaches the idle position, a tab on the 
throttle lever contacts the lower edge of the dashpot 
lever. This rotates the dash pot lever, causing the head of 
the dashpot adjusting screw of the dashpot lever 

~13~ 
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DASHPOT·(AUTOMATIC TRANSMISSION) 

to impinge on the dashpot diaphragm rod. As the rod 
is moved into the dashpot, the tapered step of the rod 
engages the diaphragm washer. Continued movement 
of the rod will cause a corresponding movement of 
the diaphragm, compressing the air in the diaphragm 
chamber above the diaphragm. The compressed air 
bleeds out of the diaphragm chamber through a 
groove in the seat of the diaphragm washer, retarding 
the closing speed of the throttle plate. This allows the 
engine to properly use the charge of accelerating fuel, 
preventing 

stalling from an over-rich condition in the manifold. 

When the throttle is again opened, the pressure is 
released from the dashpot diaphragm rod and the 
dashpot return spring moves the rod off its seat in the 
diaphragm washer. This allows air to flow back into 
the diaphragm chamber. After moving the rod off its 
seat, the spring returns the rod and diaphragm to their 
original position. 

OVERHAUL 


lofl 

1. INTRODUCTION 

The proper overhaul of the carburetor requires 
that it is completely disassembled and each part is 
thoroughly cleaned. Each clean part should then be 
examined for signs ofwear, damage, or deterioration. 
Defective parts should be 

• IB • 


replaced with genuine Holley replacement parts aud 
the carburetor should be carefully rebuilt. Care in 
rebuilding and accuracy in adjusting the carburetor 
will insure the continuation of the characteristics of 
power, economy, and performance engineered into 
every Holley carburetor. 
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2. SPECIAL TOOLS AND IMPROVISED TOOLS 
This carburetor may be overhauled using ordinary tools if a reasonable amount of care is exercised. Overhaul will 
be facilitated, however, and damage to parts avoided if factory-approved tools are used. The special tools 
recommended for use in the overhaul of this carburetor are listed below. 

SNAP-ON HOLLEY
TOOL 

TOOL NO. TOOL 
Main Jet Wrench TMC-36 82R-49 
Power Valve Wrench MC-128 82R-34 

(Used for fuel inlet seat retainer screw) 
Float Gauge MC-I64 82R-53 

[n addition to the special tools listed above, a simple tool 
for removing or installing the distribution pin may be ,.,;.;;­
mprovised. Obtain a section of brass tubing at least three 
nches long with an inside diameter of 118 inch (or slightly 

f-".
,,'"
"'" ""t' 

PART NAME 

.arger if that size is not 0 btainab Ie), a length 0 f 118 inch or 

.arger drill ro d (or a flat-tip punch having an end diameter 
)f a least 118 inch), and a length of No. 
52 or 1/16 inch diameter drill rod. "These improvised 
:ools are to be used as described in the overhaul 
3rocedure that follows. 

2 
3 

1 
2 

3 

Pump Link Cotter Pin 
Throttle Body Screws and 

Lockwashers (2) 
Throttle Body Gasket 

3. MASTER REPAIR KITS 

The Master Repair Kits contain Holley replacements 
for parts which are subject to wear or may be 
iamaged in disassembly. The disassembly procedure 
neludes instructions to discard all parts for which 
:eplacements are provided in the Master Repair Kit. 
The proper kit for this carburetor is listed in the 
:urrent Holley Carburetor Parts Catalog Sheets for 
;bese carburetors. 

4. DISASSEMBLY 
--.~;: '':~'''''''.-' 

A. PREPARAnON c..-=~.::;;:::.~<_:>_3 

During disassembly, use separate containers for the 
component parts of both major subassemblies; the 
main body assembly, and the throttle body assembly. 
Cleaning, inspection, and reassembly will be 
facilitated by use of separate containers. 

,\"l
B. DISASSEMBLY-MAIN BODY ASSEMBLY 

FROM THROTILE BODY ASSEMBLY ~;Jn

1',/8

The following list contains all parts removed in 

N~--II~ 
separating the main body assembly from the throttle 
body assembly. Parts to be discarded 
and replaced from a Master Repair Kit are marked Figure I. Disassembly - Two Maier Subassemblies 
with an asterisk (*). 

-10­

~ ~ ~ 

10fl 
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figure 2. Removing Pump Link Cotter Pi., 

(1) Remove and discard the upper pump link cotter 
pin. Disengage the upper end of the pump link from 
the pump operating lever. 
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FIGURE 4. DISASSEMBLY - MAIN BODY ASSEMBLY 

~ 13 ~ 

'MIt::,-r 
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I 
! 

+ 
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Figure 3. RemovIng Throttle BodY !.~....w. 

(2) Remove the two throttle body screws and 
lockwashers. Separate the throttle body and main 
body and discard the throttle body gasket. 
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in disassembling the main body assembly. Parts to be 
c. DISASSEMBLY-MAIN BODY discarded and replaced from a Master Repair Kit are 

marked with an asterisk (*). 

PART NAME PART NAMe: 

5 
5 
6 

11A 
lB 
2 

Dashpot Assembly 

Dashpot Lockwasher 
Clamp Ring Retainer Screw and 

Lockwasher (4) 

15 
15 
16 
16 

24 
25 
26 
27 

Pump Inlet Check Valve Retainer 

Pump Discharge Valve Retainer 
Pump Discharge Valve Weight 
Pump Discharge Valve Ball 

6 3 Clamp (4) 16 28 Pump Inlet Valve Ball 
6 

6 

7 

4 
5 
6 
7 
8 

Clamp Ring 
Clamp Ring Gasket * 
Fuel Bowl 
Fuel Bowl Gasket * 
Fuel Inlet Seat Retainer Screw * 

17 
17 

18 
18 

29 
30 

31 
32 

Spacer Gasket 
Pump Diaphragm and Rod 

Assembly'" 
Pump Rod Sleeve Retainer Ball 
Pump Rod Sleeve 

9 
9 

9 

10 
11 

Fuel Inlet Seat Retainer Screw 
Gasket * 

Fuel Inlet Seat Gasket * 
Float Shaft Retainer * 

18 
19 
20 
21 

33 
34 
35 
36 

Pump Spring 
Pump Operating Lever Retainer 
Pump Operating Lever 
Choke Bracket Screw and 

9 
9 
9 
9 

12 
13 
14 
15 

Float Shaft * 
Fuel Inlet Needle Assembly * 
Float and Lever Assembly 
Fuel Inlet Valve Seat * 

22 
23 
23 

37 
38 
39 

Lockwasher 
Distribution Pin 
Choke Plate Screw 
Choke Plate Screw and 

10 16 Economizer Body Cover Screw Lockwasher 

11 17 
and Lockwasher (4) 

Economizer Body Cover 
23 
24 

40 
41 

Choke Plate 
Choke Shaft Retainer Pin 

11 18 

19 

Economizer Diaphragm and Stem 
Assembly * 

Economizer Body Cover Gasket * 

25 
25 
26 

42 
43 
44 

Choke Shaft and Lever Assembly 
Choke Bracket 
Pump Discharge Nozzle Screw 

12 20 Main Well and Economizer Body 45 Pump Discharge Nozzle Screw 

14 
13 

21 
22 

Screw and Lockwasher (5) 
Main Well and Economizer Body 
Pump Return Spring 

26 46 
47 

Gasket 
Pump Discharge Nozzle 
Pump Discharge Nozzle Gasket 

14 23 Main Jet 

( 

Figure 6. Removing Clamp Ring Retainer Screws 

Figure 5. Removing Dashpot Assembly (2) Remove the fuel bowl by removing the four 
clamp ring retainer screws and lockwashers, and 

(1) If the carburetor being disassembled is for an clamps. Lift the clamp ring off the fuel bowl. 
automatic transmission engine, remove dashpot Remove and discard the fuel bowl gasket and the 
assembly and dashpot lockwasher. paper clamp ring gasket 

~~~ 
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Agure 7. Removing Fuel Inlet Seat Retainer Screw 

(3) Using Snap-On Tool No. NfC-128, remove 
the fuel inlet seat retainer screw. Discard the retainer 
screw and gasket. 

Rgure 8. Aoat and Fuel Inlet Valve Assembly 

(4) Lift out the float and fuel inlet assembly and 
discard the gasket. 

"JtL II'oIL~f 

FLO"y ~HAr~ 
~t'AINER U R!!''';J4 

Rgure 9. Float and Fuel Inlet Valve Separated 

~8~ 

(5) Remove the float shaft retainer and separate the 
float and lever assembly from the fuel valve 
assembly by sliding out the float shaft. Discard all 
parts except the float and lever assembly. 

Figure 10. Removing Economizer Body Cover 

(6) Remove the three economizer body cover screws 
and lockwashers. 

(7) Lift the economizer assembly out of the main 
body and discard the gasket. 

"4·19 

Rgure 11. Removing Economizer Body 

(8) Separate the economizer body cover from 
the economizer diaphragm and stem assembly. 
Discard the economizer diaphragm and stem 
assembly. 
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Figure 12. Removing Main Well and 

Economizer Body Screws 


(9) Remove the five main well and economizer 
body screws and lockwashers. (Place a thumb against 
the main well and economizer body to retain it in 
position until those screws and lockwashers have 
been removed.) Lift out the main well and 
economizer body. 

Figure 13. Removing Pump Retum 

(10) Remove the pump return spring which bears 
against the metal disk of the accelerating pump 
pIston. 

Figure 14. Removing Main Jet 

(11) Using Snap-On Tool No. TMC-36, remove the 
main jet from the main well and economizer body. 
Discard the main jet. 

Figure 15. Removing Pump Valve Retainers 

(12) Remove the pump inlet check valve retainer 
and the pump discharge valve retainer. 

Figure 16. Removing Pump Inlet and Discharge Valve 

Balls and Weight 


(13) Invert the main well and economizer body and allow the 
pump inlet check valve ball, pump dischar~lve weight, and 
pump discharge valve ball to drop out. Discard the two steel 
balls. 

I" ,...,.., 

Figure 17. Removing Accelerating Pump Assembly 

(14) Slide the accelerating pump assembly out ofthe 
main body. Remove and discard the spacer gasket. 

~[3~ 
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CAUTION 

Care must be taken when removing the 
accelerating pump assembly as the pump rod 
sleeve is under considerable spring tel\Slon. 
The assembly must be pulled straight out and 
not rotated during removal. 

.•,ii<~ 
..)::1~!;--·- ~ 

_,~~\st " 

(> 

I ;,.;:. 

Figvr" la. Remov illll P\JIl1f' Rod SIAIWII! ~I!IMrne-r Boll 

(15) Press the pump rod sleeve toward the 
pump diaphragm, compressing the pump spring; and 
allow the pump rod sleeve retainer ball to drop out 
(rotate the sleeve if the ball sticks in place). Discard 
the ball. 

(16) Slide the pump rod sleeve and pump 
spring off the pump diaphragm rod. Discard the pump 
diaphragm and rod assembly. 

Figure 19. Rem;)virlg PllIIF Operating LI\Vf!f" Retoi.... cr 

(17) Using the thin·bladed screwdriver, pry the 
pump operating lever retainer off the pump operating 
lever stud. Discard the retainer. 

Figure 20. Removing Pump Operating Lever 

~ [3 • 

(18) Slide the pump operating lever off the stud. 

Figure 21. Removing Choke Bracket Screw 

(19) Remove the choke bracket screw and 

lockwasher. 


()l'iolklBUilON 
PIN 

+- BRA,i':;JU ... JI 

Figure 22. Removing Distribution Pin 

(20) Rotate the choke plate past the full open 
position until it is nearly inverted. Place the 
distribution pin in a section of brass tubing with the 
end of the tube bearing against the choke shaft. Using 
a flat tip punch or a piece of 118 inch drill rod, drive 
the pin flush with the choke shaft. Then, using a 
smaller diameter punch or drill rod, drive the pin out 
of the choke shaft. Refer to "Special Tools and 
Improvised Tools" on page 10 for complete 
information on the improvised tools. 

NOT 

In the illustration (Figure 22), a section of the 
upper portion of the brass tubing is shown 
cutaway for the purpose of clarity. Do not cut 
out this section of tubing. 
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CAUTION 

Care is to be taken when removing the dis­
tribution pin to prevent damaging the choke 
shaft and poppet valve. 

Figure 23. Removing Choke Plate 

(21) Remove and discard the choke plate screws 
ld locwasher and slide the choke plate out of the 
loke shaft. 

NOT 

lfthe tip of the choke plate screw has been 

flared out excessively by staking, it is ad­

visable to file off the flared-out portion to 

avoid damaging the threads in ilie choke 

when removing the screw. Care is to be taken 

while filing the screw tip to avoid damaging 

the carburetor bore, choke shaft, or other 

components. 


... :-- ,\ f " ~." I !""~'i'~f' 
t 

figure 74. RelTlOving Cho~e S,~h Retainer Pi" 

(22) Using a small flat-tip punch, drive the 
hoke shaft retainer pin out of the main bo dv. 

Figure 25. Removing Choke Shaft 

(23) Remove the choke shaft and lever assembly 
and the choke bracket. 

{.,--so"; 

Figure 26. Removing Pump Discharge Nozzle Screw 

(24) Remove the pump discharge nozzle screw 
and hft out the pump discharge nozzle. Discard the 
two gaskets. 

NOT 
In some versions of this carburetor model the 
fuel bowl contains an externally adjusted 
needle for regulating fuel flow through the 
main jet. Replacements for this main 
adjusting needle assembly will be found in 
the Master Repair Kit. 

" 
! ,~ 

.' 
(. ir .. ~'ji'j. ;•.....r 

.' .... 
"~,"r""'~ 

-- ,.. ! ... ~ 
~< 

U~tl;l ~ > 

Figure 27. Disassembly" Throttle Body Assembly 

.~. 
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This completes the disassembly of the main body 
assembly. Do not attempt to remove any of the 
pressed-in passage plugs, air bleed plugs, or the main 
nome in the main body, 

D. DlSASSEMBLY-THROITLEBODY 

ASSEMBLY 


The following list contains all parts removed in 
disassembling the throttle body assembly. Parts to be 
discarded and replacement made from 
a Master Repair Kit are marked with an asterisk (*). 

REFER TO ORDER OF 
FIG. NO. REMOVAl 

28 1 
28 I 2 
29 3 
29 4 
30 

I I 
30 6 
30 7 
31 8 
31 9 
31 10 

PART NAME 

Idle Adjusting Needle* 

Idle Adiusting Needle Soring 

Pump Link Cotter Pin* 


I iJmo Link*
TJITottle Plate Screw and 

I Lockwasher (2)* 
Throttle Plate 
Throttle Shaft 
Dashpot Lever Screw 
Dashoot Lever Soring 
Dashpot Lever 

, .... ,", 
~ 

.___'" ,.,~!r:pf ~r.)~\\LH"':;
..;,JJJjJ ,m;:>u 

...........~ DVADUII-.O 

...,-./' Nf:H~!;:- :PRI...,,::: 

Figure 28, Rerroving Idle Adjusting Needle 

(1) Remove the idle adjusting needle and 
spring. Discard the needle. 

(2) Remove and discard the pump link cotter 
pin and pump link. 

(3) Scribe the throttle plate along one side of 
the throttle shaft to facilitate proper alignment during 
reassembly. Remove and discard the two throttle plate 
screws and lockwashers. Lift out the throttle plate . 

• 13. 


"1';1; 
((L 

I { 

I 

I
....-.: 

~,''''.,p.(;]: .? " '.tll "., '."'.'\.. " 

Figure 29. Pump Link and Cotter Pin 

?---­
flii(jtH.t ~ ..n ~ntP"lf!i . 

~: 

l1!110nIL f ... ,£ "r ' 
" ", r":'~:r'.';,~~r~~~N;: _~I'.': 
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. : I ~ 
~.• ~33\~.~~ . 

figure 30, Tl,roHI.. ShelF! n"d Plate Removud 

(4) Slide the throttle shaft and lever assembly 
out of the throttle body. 

DASHPOTLE~ 
D.oSHfCJ L[V[~ ~tln,(, .\ "",."J-.". 

"~~ 

tJPOT U'If" 
5e11£...., 

Figure 31, Rerroving Dashpot Lever Screw 

(5) On carburetors for the automatic trans­
mission engine, remove the dashpot lever screw, 
spring, analever. 

This concludes the disassembly of the Car­

buretor Model 1904. 


5. CLEANING AND INSPECTION 

A.CLEANING 
( 1) All castings and metal parts except the 
dashpot assembly are to be soaked in a cleaning 
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solution to loosen the accumulated foreign matter. 
Laquer thinner or denatured alcohol may be used if a 
commercial carburetor cleaning solvent IS not 
available. Place the parts to be cleaned in a wire 
basket suspended in the solution. After the parts have 
soaked sufficiently to loosen the foreign deposits, 
they should be rinsed in hot water to remove all traces 
ofthe cleaning solution. All remaining foreigll 
deposits should be scrubbed away with a stiff bristle 
brush while the parts are being rinsed. 

(2) Soak each casting and part briefly in clean 
gasoline and dry them with compressed air. Direct the 
compressed air through ail passages in the castings 
and through all openin~,' jets, and tubes. As the 
neoprene i:liaphragm oftne dashpot assembly is 
deteriorated by most cleaning solvents, the exterior of 
the dashpot assembly should be wiped clean with a 
rag moistened with gasoline. Do not use compressed 
air on this assembly as the diaphragm and the 
synthetic rubber bellows seai may be distorted or 
ruptured. 

CAUTION 

Attempts to clean passages with a wire, drill, 
or similar object may distort those passages 
and adversely affect carburetor performance. 
Use of a buffmg wheel, wire brush, or other 
abrasive means to remove surface deposits 
may damage the part and also remove the 
protective plating, exposing the part to 
corrosion. 

NOTE 

As gaskets, neoprene diaphragms, and felt 
seals are deteriorated by most solvents, those 
items should never be exposed to cleaning 
fluids. Never re-use old gaskets neoprene 
diaphragms, or felt seals when rebuIlding the 
carburetor. 

B. INSPECTION 

(1) MAJOR CASTINGS 

All major castings are to be examined for 
cracks, stripped threads, or damaged gasket mating 
surfaces and discarded ifdamage is found. Check the 
venturi bore in the main body casting for si~s of 
nicks, scratches, or other imperfections. CalIbration 
of the carburetor may be affected by even a slight 
irregularity in the venturi. Examine the main 
discharge nozzle in the venturi and other passages in 
the castings for signs of damage or obstruction. The 
check for obstruc 

tion may be made by directing compressed air 
through the passages. (Refer to the "Operation" 
section, begirming on page 2, for locations of pass­
ages in the castings). 

(2) CHOKE SHAFT AND THROTTLE SHAFT 

Check the shafts for distortion, stripped 
threads, or loose levers. If irregularities are found, the 
shaft should be discarded. Also examine the swivel 
assembly on the choke lever for stripped threads. If 
damage is found or the swivel is no longer securely 
riveted, the choke shaft and lever assembly must be 
replaced. 

(3) FUEL BOWL 

The fuel bowl must be replaced ifthe edges 
are chipped or if cracks are found anywhere in the 
bowl. In the plastic fuel bowls containing the 
adjustable jet, the adjusting needle body must be 
checked for signs ofleaking or for other evidence of 
damage or distortion. 

(4) FLOAT AND LEVER ASSEMBLY 

Replace the float and lever assembly ifthe 
float leaks, or ifthe assembly is corroded or 
damaged. Shake the float to determine if fuel has 
leaked into it. 

(5) THROTTLE AND CHOKE PLATES 

Discard the plates if distortion, nicked 
edges, corrosion, or damage to the protective plating 
is found. Ch.eck to insure that the poppet valve in the 
choke plate IS clean and operates properly. 

(6) SPRINGS AND RETAINERS 

Distorted or damaged springs and retainers 
must be replaced. 

(7) SCREWS, LOCKW ASHERS, AND 

Screws, lockwashers, and nuts must be 
replaced if stripped threads, distortion or other 
damage is found. 

6. REASSEMBLY 

A. REASSEMBLY-THROTTLE BODY 

(1) Slide the throttle shaft and lever assembly 
into position in the throttle body. Referring the marks 
scribed on the plate during disassembly, set the plate 
in place on the throttle shaft. and hold the throttle 
body up to the light. If no excessive amoUllt of light 
shows between the edge 

~~ .. 
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Figure 32. Installing Throttle Plate 

of the throttle plate and the throttle bore, and if the 
throttle plate moves freely throughout its range of 
travel, throttle plate alignment is satisfactory. Hold 
the throttle plate in the closed position and tighten the 
throttle plate screws. 

(2) Install the new pump link in the throttle lever 
with the double bend of the link uppermost. Secure 
the pump link in place with one of the new pump link 
cotter pins. (The two holes in the throttle permit 
adjustments to compensate for climatic conditions; 
place the pump link in the hole nearest the throttle 
shaft for normal climatic conditions, or use the outer 
hole for continuous extreme cold weather operation.) 

(3) Install the new idle adjusting needle with its 
spring. Turn the needle down gently with the fingers 
until it seats, then back it off one full turn. Take care 
not to force the needle down on its seat. This will 
groove the tip of the needle and make it impossible to 
accurately adjust the idle mixture. 

(4) On carburetor for automatic transmission 
engines, install the dashpot lever, spring, and screw. 

B. REASSEMBLY-MAIN BODY 

(1) Place a new gasket on both sides of the pump 
discharge nozzle, then insert the pump discharge 
nozzle screw into the channeled side of the nozzle. 
(The pump discharge nozzle screw may be identified 
by the hole drilled vertically from its tip to a point 
shortly below the head of the screw, where it joins a 
short horizontal drilled passage terminating in a 
groove in the side of the screw.) Install the pump 
discharge nozzle in the recess at the top of the venturi 
in the main body. Allow the pump discharge nozzle to 
rotate to the limits of its travel in a clockwise direction 
as the nozzle screw is tightened. The nozzle will stop 

~ ~ ~ 

10fl 

against the edge of its recess in its proper operating 
position after a small amount of rotation. 

NOTE 

In the List No. 763 and 831 Carburetors, 
however, the pump discharge nozzle should 
be held in a counter-clockwise position 
against the limits of its rotational travel as the 
nozzle screw is tightened. 

(2) Position the choke bracket on the boss on the 
main body. Slide the choke shaft and lever assembly 
into the main body and secure it in place by driving 
the choke shaft retainer pin into the small vertical hole 
in the top of the choke shaft boss. 

(3) Rotate the choke lever until the choke 
lever swivel is below the choke shaft. Insert the 
choke plate into the slot in choke shaft with the stem 
and spring of the poppet valve extending upward. 

CAUTION 

Take care not to damage the tip of the main 
nozzle while installing the choke plate. 

(4) Center the choke plate to avoid damaging 
the venturi then close the choke plate by rotating the 
choke lever in a counter-clockwise direction. Install 
the choke plate screws, fitting the screw with the 
attached lockwasher in the hole nearest the choke 
lever. Turn the screws down snugly but not tightly. 
Rotate the choke lever until the choke plate is nearly 
inverted and the poppet valve stem and spring extend 
downward. Align the distribution pin hole in the 
choke shaft with the corresponding hole in the choke 
plate. Brace the choke shaft from beneath and drive 
the distribution pin into position. Install the 
distribution pin so the clearance betweei1e tip of 
the pin and the venturi wall is equal on both sides 

1 .t f 1 1.··.1 ('11 "," 

NOTE 
The List No. 763 and 831 Carburetors use a 
hex-head screw on the side of the choke shaft 
nearest the fuel bowl and pump discharge 
nozzle. A stem extends above the hex-head 
ofthe screw to facilitate proper fuel 
distribution in C.O.E. installations. A 
shakeproof external tooth lockwasher is used 
to retain the screw. The regular choke plate 
screw continues in use as the other plate 
screw. 
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(5) Check the choke plate for binding by moving 
the choke lever through the extent of its travel. If it 
moves freely, tighten the choke plate screws while 
holding the choke plate in the fully closed position. 
Stake the screws (on carburetor models having choke 
plate screws without lockwashers) using any 
approved staking tool. If an impact type staking tool, 
such as a punch, is used, each screw head should be 
braced with a solid object to prevent bending the 
choke shaft. Take care not to nick or mar the venturi 
or choke plate with the staking tool. 

(6) Install the choke bracket screw and lock­

washer. 


(7) Place the pump operating lever on the stud in 
the maIO body and secure it by fitting the new pump 
operating lever retainer in the groove at the end of 
tlie shaft. 

(8) Place the pump spring on the rod of the new 
pump diaphragm and rod assembly. Position the pump 
rod sleeve on the pump diaphragm rod with the small 
hole in the sleeve aligned with the center ofthe flat 
cutaway portion of the rod. Press the sleeve on the 
rod, compressing the pump spring, and drop the new 
pump rod sleeve retainer ball into the small hole in the 
pump rod sleeve. Insert the assembly into position in 
the main body. 

--;4 
I P-,I:". ()I"C",,~,::,'If....------- vt.l.vr ~,(JG>lt 

'J ....w ,:' ~lrMfl.tl~j"r:~.~{_·.t

':"',f-11(;~: ~ f :"-'-- - II.. tv.(; tAlL 

)",LLIL".IH.;t)'-.~ I 1_:''''''''llf~ ~·\II.;' 


",,+ II '! 
, ... ~>f" 

;;,a, '/'­-t {.~".-"'t'tW' ;'.."J~ .,tt ./)7.: : 
ll-~. .! r.', ~ 

....., it'> -; ~~. ~ x 'tt a 

.... > Ir .. ' ,.. 
g • • ,.,... , "I. i' 
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(9) Install the pump inlet check valve ball and 
the pump discharge valve ball in the main well and 
economizer body. (The pump inlet check valve ball is 
the larger of the two balls.) The new steel balls are to 
be seated by placing a thin brass rod on the top of 
each ball and tapping the rod very lightly three or four 
times with a fiber mallet, Shake the casting to insure 
that the balls move 

202122 

freely in their chambers, then install the pump 

discharge valve weight and the two retainers. 


NOTE 


It is extremely important that these parts are 
correctly installed or carburetor performance will be 
adversely affected. 
(10) Using Snap-On Tool No. TMC-36, install the 
new main jet in the main well and economizer body. 

(11) Place the new main well and economizer 

body spacer gasket in position over the accelerating 

pump diaphragm. 


(12) Install the pump return spring, seating the larger end 
of the spring in the metal disk of the accelerating pump 
piston. 

u,.J\ .....j ~~;:i: !:. '1.) 
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Figure 34. Installing Main Wen and Economizer 

Body 


(13) Align all holes in the main well and economizer 
spacer gasket with the corresponding holes in the 
accelerating pump diaphragm and the main body. 
Insert the five main well and economizer body screws 
and lockwashers in the main well and economizer 
body with the two long screws placed in the center 
top and bottom holes. Set the power valve situated at 
the extreme right end of the main well and 
economizer body into its position in the main body, 
then press the main well and economizer body into 
place against the accelerating pump diaphragm using 
the following procedure. Grasp the mabndy in the 
left hand, holding the thumb over the protruding end 
of the pump rod sleeve and the fmgers over the main 
well and economizer body. Apply pressure with 
thumb and fmgers to compress the pump spring and 
pump return spring. This pressure must be applied 
evenly to prevent the tension of the pump return 
spring from disturbing the alignment of the holes in 
the diaphragm, spacer gasket, and the main body. 
After the main well and economizer body 

.l3~ 
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is pressed into position, maintain the pressure until the 
five main well and economizer body screws have been 
started in their holes and a check is made on the 
alignment of the diaphragm and spacer gasket Do not 
tighten the screws, but tum them In as far as possible 
without compressing the lockwashers. Release the pump 
rod sleeve. This will allow the pump return spring to 
expand, stretching the accelerating pump diaphragm to 
insure full travel when the accelerating pump is 
operated. Then tighten the five main well and 
economizer body screws. 

(14) Insert the three economizer body cover screws 
and lockwashers in the economizer body cover. Place the 
new economizer diaphragm and stem assembly and the 
economizer body gasket over the screws. Insert the 
assembly into its position in the main body, taking care 
the alignment of the vacuum passage hole is not 
disturbed, then tighten the screws. 

(15) lrthe fuel inlet needle assembly has been 
received unassembled, it is to be assembled as follows. 

Fit the new fuel inlet needle spring over the 
fuel inlet needle pin and insert those parts into 

the new fuel inlet needle. In­

stall the new wire fuel valve clip fl." ~
INlH 

NFfDlf ..
in the groove in the fuel inlet 

needle. 


(16) Set the fuel inlet needle 

on the float lever tab, placing the 


SWot'\;(';
fuel valve clip under the tab to 

hold the needle in place. Guide 
 I 
the fuel inlet needle into the new 

fuel inlet needle seat, positioning 

the pivot of the float lever be­ I'IN 


tween the float lever bracket arms 
 J1 
on the fuel inlet needle seat. 

ClI.·Install the new float shaft and C2new float shaft retainer. 
~~"'1' 

Figure 35. Fuel Inlet 

Needle Assembly 

CAUTION 

Fuel inlet needles and seats are matched 
assemblies, factory tested to insure proper 
operation, and their component parts are not 
interchangeabIe. 

(17) Place the new fuel inlet seat retainer screw 
gasket on the new fuel inlet seat retainer screw and insert 
the screw in the fuel inlet fitting boss on the main body. 
Place the new fuel inlet seat gasket on the end of the fuel 
inlet seat retain 

er screw which protrudes into the fuel bowl. Ease the 
float and fuel inlet valve assembly into position and 
secure it in place by tightening the fuel inlet seat 
retainer screw, using Snap-On Tool No. MCI2_S. 

ij 

Figure 36. Setting Float 

(IS) At this point the float setting should be 
checked and necessary adjustments made. Invert the 
main body assembly, allowing the float to drop to the 
closed position. Using Snap-On Tool No. MC-I64, 
gauge the float, checking the setting on both the 
"touch" and "no touch" legs of the gauge. The level 
ofthe float may be adjusted by bending the small tab 
in the float lever which contacts the head of the fuel 
inlet needle pin. Use needle-nosed pliers for this 
correction and recheck the float setting after 
adjustments have been made. 

(19) Fit the new fuel bowl gasket into the recess 
in the rim of the fuel bowl in the main body. Place 
the new clamp ring gasket and clamp ring on the fuel 
bowl and set the fuel bowl in position on the main 
body. Install the four clamp ring retainers, screws, 
and lockwashers. Tighten the screws alternately, a 
half a tum at a time, until the lockwashers are 
compressed. The screws must be tightened 
alternately and not drawn too tightly to prevent 
setting up stresses that may result in a cracked fuel 
bowl. 

NOT 

The procedure for installing the plastic fuel 
bowls containing the adjustable jet is the 
same as described above except the main 
body is to be held in the inverted position so 
the float is in its fully closed position and 
clear of the mainjet. Install the fuel bowl 
with the adjusting needle backed out to the 
open position, taking care not to damage the 
tip of the needle when the bowl is set in 
place. 

(20) Install the dashpot assembly on carburetors 
so equipped. 

~ ~. 
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C. REASSEMBLY-MAIN BODY invert the carburetor and tighten the two screws. 
TO THROTTLE BODY Tighten the screws alternately, a little at a time, 
ASSEMBLY to compress the gasket evenly and eliminate the 

possibility of an air leak. 

( I ) Insert the two throttle body screws and (2) Insert the upper end of the pump link in 
lockwashers into the throttle body. Settle the new the pump operating lever and secure it in place 
throttle body to main body gasket in place over with the new pump link cotter pin. 
the throttle body screws and check to insure the 
proper alignment of the holes in the gasket with This completes the reassembly ofthe Carbu­
the corresponding holes in the throttle body. Set retor Model 1904. It is now ready for installation 
the main body in position on the throttle, body , on the engine. 

INSTALLATION 
1. INSTALLATION ON THE ENGINE 

Check the carburetor mating surface on the intake idle speed. Clockwise rotation of the idle adjusting 
manifold for signs of rust or dirt. If it is clean fit a new needle will give a leaner mixture, counterclockwise 
carburetor flange gasket on the manifold and install the rotat.ion a richer ~ixtur~. An e!fective settin~ may be 
carburetor. Tum the two carburetor mounting nuts down obta~ed b~ turnmg the Idle adjust needle m until a 
hand tight and connect and tighten the fuel line and the drop m engme speed results and then backing the 
distributor vacuum line. Then draw the mounting nuts needle off over the "high-spot" until the engine again 
down evenly, tightening them alternately a little at a time slows down. Setting the idle adjusting needle between 
until the flange gasket has been compressed and the nuts the~ two points result in a satisfactory idle mixture 
are tight. This method of tightening the mounting nuts ~ettmg. S?ould ~his adjustment result in an excessive 
will eliminate the possibility ofan air leak past the flange mcrease m the Idle rpm, reset the throttle stop screw 
gasket. Cohnect the throttle and choke linkage, checking to. obtain th~ specified rpm and again adjust the idle 
the choke plate in the carburetor venturi to insure it open~llxture settmg. 
fully when the choke control knob is pushed in. Clean NOTE 
and install the air cleaner. The accelerating pump stroke can be adjusted 

CAUTION to compensate for seasonal or climatic 
changes by changing the position of the link 

The moving parts of the dashpot in the throttle lever. The hole in the lever 
assembly are not to be lubricated. Any nearest the throttle shaft is the normal setting 
attempt to lubricate the diaphragm rod and should be satisfactory for nearly all 
will eventually result in the formation of operating conditions. Should a richer 
sludge in the oashpot, preventing the acceleratmg pump discharge be required for 
proper functioning ofthe unit. extreme cold weather operation, the pump 

link is to be placed in the outer hole m the
2. CARBURETOR ADJUSTMENTS A. throttle lever. 

ADJUSTING THE IDLE 
B. ADJUSTING THE DASHPOT 

be made with the vehicle standing on a level surface. 
Start and warm up the engine. When the engine has (I) The dashpot on carburetors for engines 
reached its normal operating temperature, after first equipped with automatic transmissions is to be 
checking to insure that the choke plate is fully open, adjusted after the idle speed and mixture settings have 
adjust the throttle stop screw to idle the engine at the been completed. Close the throttle lever to the idle 
rpm specified in the current Holley Carburetor Company position. Set the dashpot adjusting screw so the 
Specifications Catalogue. clearance specified in the current Holley Carburetor 

Company Specifications Catalog is obtained between 
the dashpot adjusting screw and the diaphragm rod 
with the rod in the fully compressed position. To 
assure an accurate adjustment, check the choke plate 

(1) All carburetor adjustments to be accurate must 

(2) Set the idle adjusting needle to give the to insure it remains fully opened while setting the 

highest steady manifold vacuum or, if a vacuum dashpot adjusting screw. 

gauge is not available, the smoothest maximum 


4 [3 ~ 
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