


SECTION INDEX
SECTION NAME

LUBRICATION

CABS, HEATING AND
AIR CONDITIONING

1 9 7 1 FRAME

SERIES 40 through 60
CHEVROLET TRUCK

CHASSIS
SERVICE MANUAL

FRONT SUSPENSION
REAR SUSPENSION
BRAKES

6A GASOLINE ENGINES

FOREWORD ©D  ENGINE MOUNTINGS

This manual includes procedures for maintenance 6K ENGINE COOLING SYSTEM
and adjustments, minor service operations, and re-
moval and installation for components of Chevrolet
Series 40 through 60 Trucks. Procedures involving 6 M ENGINE FUEL SYSTEM
disassembly and assembly of major components for
these vehicles are contained in the 1971 Chevrolet

Passenger Car and Series 10-30 Truck Overhaul
Manual or the 1971 Series 40-60 Truck Overhaul 6Y ENGINE ELECTRICAL

Manual Supplement.
This manual should be kept in a handy place for TRANSMISSIONS
ready reference. If properly used, it will enable the AND CLUTCHES
technician to better serve the owners of Chevrolet
built vehicles.
All information, illustrations and specifications con- 8 FUEL TANK & EXHAUST
tained in this literature are based on the latest product
information available at the time of publication ap-
proval. The right is reserved to make changes at any STEERING SYSTEM
time without notice.

10  wreeLs & TRes

11 SHeer meTAL
CHEVROLET MOTOR DIVISION

General Motors Corporation CHASSIS ELECTRICAL
DETROIT, MICHIGAN 12 AND INSTRUMENTS

13 RADIATOR AND
SURGE TANK

SPECIAL TOOLS

© 1970 General Motors Corporation Printed in U.S.A.



INTRODUCTION

This manual contains on-the-vehicle maintenance, light repair information,
and unit replacement on all truck series listed on page v. Overhaul proce-
dures for major units will be published in separate “Unit Overhaul” manuals.
Important information on the arrangement and use of this manual will be
found on page iv. Operation of the vehicles from the standpoint of the driver
is contained in a separate Owner’s and Driver’s manual which is furnished
with every new Chevrolet Truck.

Every effort has been made to include timely and adequate information
on the various units and systems used on Chevrolet Trucks. The general
maintenance and light repair procedures in the various manual sections are
the result of extensive service experience. This information should serve not
only as a reference for the experienced mechanical force, but also as a
comprehensive text for training purposes.

In some cases, considerable space is devoted to describing the operation of
a unit or system. The use of this space is justified by the presumption that in
order for a mechanic to maintain a unit or system in a serviceable condition,
he must first understand how the unit or system should function.

All information contained in this manual is based on the latest product
information available at the time of publication approval. Chevrolet Motor
Division reserves the right to make changes in design or add improvements at
any time without incurring any obligation to install same on vehicles pre-
viously purchased.

TRUCK MODEL DESIGNATION

CHASSIS TYPE GVW RANGE NUMBER
SYMBOL See “Load Capacity Chart”
(C) Conv. Cab (96" BBC) (4x2) in Owner’s and Driver’s
(M) Conv. Cab (96" BBC) (6x4) Manual.
(T) Tilt Cab

(S) Schoolbus Cowl
SERIAL NUMBER

1331 P1100O01

ENGINE TYPE
SYMBOL. BODY AND BRAKE TYPE
(E) V8 Gasoline 03—Cab & Chassis (Hyd. Brakes)
(S) In-Line Gasoline 13—Cab & Chassis (Air Brakes)

02—Cowl & Chassis (Hyd. Brakes)
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GENERAL

INFORMATION

IMPORTANT-READ THIS PAGE

TRUCK MODELS COVERED

This manual contains “on-the-vehicle” main-
tenance and light repair information on Chevrolet

Truck Models listed on page v. Since many truck
models with various combinations of equipment
are covered in this manual, the reader must
necessarily refer to truck model applications and
methods of distinguishing design differences in
each manual section.

All standard equipment and the most com-
monly used regular production options are
included in this manual. Many special equipment
and accessory items are available on Chevrolet
Trucks, however, these items are too humerous to
permit their coverage in this manual.

MANUAL ARRANGEMENT

This manual is divided into major sections in
the sequence shown on the margin of the title
page. A black tab bearing the major section
number is placed on the first page of each major
section which indexes with the tab on the title
page. Many of the major sections are divided into
sub-sections, each sub-section containing impor-
tant and specific information on related units or
components. A section index is also included on
the first page of each major section, when the
major section is divided into sub-sections.

PAGE AND ILLUSTRATION NUMBERS
The manual pages are numbered consecutively
within each section. lllustrations are numbered
consecutively within each section, or within each
sub-section when the major section is so divided.

SPECIFICATIONS
Service data, fits, and tolerances are listed at
end of each section or sub-section under the head-
ing “Specifications.” In some cases reference

must also be made to these “Specifications” for
model application and methods of distinguishing
the various design and construction differences.
Manufacturers model or part numbers are used
in many instances in the “Specifications” tabula-
tions. These numbers are provided primarily for
unit identification or truck model application
reference, and should be referred to when order-
ing parts. All detail service part numbers must be
obtained from the applicable Parts Book.

SPECIAL TOOLS

Special tools and equipment are mentioned,
and in many instances illustrated, throughout the
text. These tools are specially designed to accom-
plish certain operations efficiently and readily.
Such tools are mentioned in the text by tool
vendor’s numbers. These tools are not offered for
sale by Chevrolet Motor Division. Information
regarding availability of these tools can be
obtained from your Zone Office.

SERVICE BULLETINS

Service bulletins are issued, when required,
supplementing or in some cases superseding infor-
mation in this manual. Information in these
bulletins should be noted in the text of the
applicable manual section and the bulletin filed
for ready reference.

OPERATION

Operating instructions from the standpoint of
the driver are included in a booklet entitled
“Owner’s and Driver’s Manual” which is placed in
the cab of every new Chevrolet Truck.

ALPHABETICAL INDEX
Important subjects, with manual page number
references, are alphabetically listed in the index in
the back of this manual.
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TRUCK
SERIES

CE-40

CS-40

SS-40

CE-50

CS-50

SE-50

SS-50

TE-50

TS-50

CE-60

ME-60

TE-60

ENGINE
STD. OPT.
350 -
250 292
250 292
350 366
292 -
350 366
292 -
350 366
292 -
366 427
366 427
366 427

CLUTCH

STD.

12"-1

11"-1

ir-i

13"-1

12"-1

137-1

12"-1

13"-1

12"-1

13"-1

13"-1

13"-1

OPT.

12"-2

12"-2

12"-2

MODEL DATA

FRONT AXLE
STD. OPT. STD.
FO50 - H110
FO50 - H110
FO50 - H110
FO50 FO70 H150
FO50 FO70 H150
FO55 FO70 H150
FO55 FO70 H150
FO70 FO90 H150
FO70 FO090 H150
FO70 FO90,F110 H170
FO70 F090, F110 30DSC
FO70 F090, F120 H170

REAR AXLE

OPT.

HI 35

HI135

H135

T150, H170,
T170

T150, H170,
T170

T150, H170,
T170

T150, H170,
T170

T150, H170,
T170

T150, H170,
T170

T170,17121,
17221,19201

34DSC

T170,17121,
17221,19201

STD.

CH465

CH465

CH465

CH465

CH465

CH465

CH465

435GL

CH465

CH465

542GL

435GL
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TRANSMISSION

OPT.

AT540

282V, 285V, 542GD,
542GL, AT540

540CL

285V,542GL,AT540,

540CL

282V, 285V, 542GD,
542GL, AT540

540CL

282V, 285V, 325V,
327V,542GD,542GL,
5652B,5756B,AT540

285V,325V,5652B,
542GL, MT40,
6041 Aux., 7041 Aux.

282V, 285V, 542GL,
5752C, AT540



VEHICLE MODEL IDENTIFICATION

0 AND WEIGHT RATING PLATE

0

WARRANTY MAY BE VOIDED IF WEIGHT
EXCEEDS ANY OF THE RATINGS SHOWN
GROSS VEHICLE WEIGHT INCLUDES WEIGHT OF
BASE TRUCK, ALL ADDED EQUIPMENT, DRIVER
AND PASSENGERS, AND ALL PROPERTY LOADED

GENERAL MOTORS CORPORATION

INTO TRUCK The vehicle identification and
#REFER TO OWNER'S MANUAL FOR EQUIP- . . .
MAXIMUN GV RATINGS. AND FOR OTHER weight rating plate is located on the
LOADING INFORMATION, INCLUDING TIRE .
INFLATION cab left door pillar of all models
| 1 RATINGS IN POUNDS .
£S MANU- * WAV except cowl models. Plate location
FACTURED  CAPABILITY | . - -
rm i_.~i on cowl models is on the engine side
of cowl.
] 0

ENGINE SERIAL NUMBERS

The engine serial number on “V” engines is stamped on top of the cylinder
block ahead of the right-bank cylinder head. Engine serial numbers are not used
on In-line engines; numbers appearing on crankcase boss at rear of distributor
are manufacturing location and buidling date codes.

SERVICE PARTS IDENTIFICATION

The "Service Parts Identification" label is located on inside of glove compart-
ment door of steel tilt and conventional cab models. Location of label on cowl models
is determined by the body manufacturer. This label lists all special equipment
installed on the vehicle. This information is imprinted on the label at the factory
and represents only the special equipment on the vehicle when it was shipped from
the factory. Always refer to this information when ordering parts.

SERVICE PARTS IDENTIFICATION

viin.m m m m m m m w/basehhhi selH H |
V.I.N.—VEHICLE IDENTIFICATION NUMBER
NOTE: THE SPECIAL EQUIPMENT LISTED BELOW HAS BEEN INSTALLED ON

DESCRIPTION DESCRIPTION

IMPORTANT: RETAIN THIS PLATE AS A PERMANENT RECORD

Vi
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SECTION O

Jlu JsU c¢G iio si
INDEX
Subject Page No. Subject Page No.
General Information ..., 0-1 Gear Oil (Symbol "GO") . 0-10
Lubricant Symbols ... 0-1 Lubricating Oil - Special (Symbol "ES") . 0-10
Lubrication Charts Multi-Purpose Grease (Symbol "MPG") . .0-10
All models Except Steel TiltC ab ............ 0-2 Steering Gear Lubricant (Symbol "SG") . . 0-11
Steel Tilt Cab Models ... 0-4 Petroleum Jelly (Symbol "S3") ..ccoviviinnnnne 0-11
Engines and ACCeSSOTies. ..., 0-6 Refrigeration Machine Oil (Symbol "S7") . .0-10
Lubrication Capacities ... 0-7 Hydraulic Brake Fluid (Symbol "S12) . . .0-11
Crankcase Capacity Chart ... 0-7 Special Grease (Symbol "S1?2") e 0-11
Transmission Capacity C hart............. 0-8 Automatic Transmission Fluid
Rear Axle Capacity Chart ... 0-8 (SYmbol "S19™) e 0-12
Power Steering Capacity C hart.......... 0-8 High Temperature Grease (Symbol "S27") . 0-12
Lubricant Description ... 0-9 High Temperature Grease (Special)
Engine Oil (Symbol "E") i 0-9 (SYmbol ME28N oo °-12
Multi-Purpose Gear Oil (Symbol "MPO") . 0-10
GENERAL INFORMATION

One of the most important items to good truck
care is the lubrication of all necessary points with
the right lubricant, at the right time, and in the
right way. It is the responsibility of the owner to
maintain proper lubrication practices as recom-
mended in this service manual.

Chassis Lubrication Charts (figs. 1,2, and 3)
will locate each lubrication point on the series
shown under each chart. Each point is numbered
on the charts, and each number is keyedto explan-
atory text on opposite page.

Refer to "Engines and Accessories Lubrication
Chart” (fig. 4) for information relative to location,
interval, and lubrication to be used in specific en-
gine areas.

Each item shown on charts requiring lubrica-
tion is covered with a lubricant symbol. Explan-
ations of symbols start on page following charts.
Explanations include type of lubricantrecommend-
ed, and instructions regarding its application. The
charts show recommended intervals when various
items should be lubricated. The intervals are rec-
ommended for normal use; however, operating
conditions may require more frequent intervals.
Recommended intervals should be followed until

operating experience indicates other periods.

No particular brand of lubricant is recom-
mended as many reputable oil dealers can furnish
the right lubricants when advised of the correct
specifications or descriptions. The lubricant man-
ufacturer must be responsible for the quality and
satisfactory performance of his product. His rep-
utation is your best indication of quality.

LUBRICANT SYMBOLS

Symbol Explanation

"E" Engine Oil

"MPO" Multi-Purpose Gear Oil

"GO" Gear Oil

"ES" Lubricating Oil - Special

"MPG" Multi-Purpose Grease

"SG" Steering Gear Lubricant

"S3" Petroleum Jelly

"ST" Refrigeration Machine Oil

"S12" Hydraulic Brake Fluid

"S17" Special Grease

"S19" Automatic Transmission Fluid
"S27" High Temperature Grease - Special
"S528" High Temperature Grease - Special

Lubricants Must Be Stored and Dispensed in Such
a Manner That They Will Be Clean and Free of
Contamination, Dueto Dirtor Other Foreign M atter.

CHEVROLET 40-60 TRUCK SERVICE MANUAL



Sec. 0-2
LUBRICATION

Figure 1—Lubrication Chart IAll Except Steel Tilt Cab Modelsl
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Sec. 0-3

LUBRICATION
LUBRICATION DATA
(CHART ON OPPOSITE PAGE)

Item +
No. Item Remarks Symbol Miles+
1 Front Spring Slip Pads .o Apply as required ... MPG 6,000
2 Rear Spring Slip Pads..ccccovvvivniiiieeieenn Apply each end oo, MPG 6,000
3 Steering Knuckles .. 2 fittings each side...cccovveeennne, MPG 6,000
4 Steering Tie Rod ENds ...ccoveiicevcciiecnenns 1 fitting each end ...cccoooeeeiccrccnnnn, MPG 6,000
5 Steering Drag Link ENdsS..cccoviveiciinccnininnn, 1 fitting each end ..o, MPG 6,000
6 Power Steering Cylinder Ends (a) ...cco..... 2 FIttiNgS oo MPG 6,000
7 Aux. Transmission Shift Tower (a) ........... MPG 6,000
8 Propeller Shaft U-Joints....einvcenne 1 fitting each joint . ..iieeinne, MPG 6,000
9 Propeller Shaft Slip Joint .....ccccoeevvrereenene. 1 fitting each joint ..o MPG 6,000
10 Steering Column U-Joints . .......... 1 fitting each joint.......... MPG 6,000
12 Clutch Release Cross Shaft (a)....cceevieinine 1 fitting each end ..ccovvvvvveveie MPG 6,000
13 Clutch Release Bearing ....ccocevvvveveeieienne, 427 ENQ.-CUP oo S27 6,000
14 Tru-Stop Brake (@) . 4 0or 8Fitting s oo MPG 6,000
15 Speedometer Adapter. e, LFitting o MPG 6,000
16 Brake Camshaft (D) ..o 1 fitting each (apply sparingly) .. MPG 6,000
17 Clutch Pedal Lever Shaft...cvieniiiinnnnns LFItting o MPG 6,000
18 Steering Gear HOUSING  .oocovvvvieciece To level of filler plug ..cccoeeveenenn SG 6,000
19 Battery Terminals...iinneinnineieiens Keep coated (except ST batteries) S3 6,000
20 Electric Shift Unit (2-Spd.) (@) «oeceevevrrennne. To level of filler plug .o S7 12,000
21 To level of filler plug ..coovvenennn. MPO 6,000

Drain and refill. ... MPO 12,000
21 Transmission (Clark) . To level of filler plug .ccoceeevieeneee, GO 6,000
Drain and refill. ..o, GO 12,000
21 Transmission (SPIiCer) iveveeiieeenas To level of filler plug ..cccooveveeenne. ES 6,000
Drain and refill ... ES 12,000
21 Transmission - Auxiliary (@) ..., To level of filler plug oo ES 6,000
Drain and refill....coovveivnininne, ES 12,000
21 Transmission - Automatic ......cccoceeevveeunnee. Check level i S19 6,000
Drain and refill ..., S19 24,000**
22 Rear AXIE e To level of filler plug .o MPO 6,000
Drain and refill....ooeviiiieieiiennnns MPO 24,000#
23 Front Wheel Bearings (d) ...c.ccoevniennicnnnn Hand pack or use lubricator .. .. MPG 20,000*
24 Rear Wheel Bearings (€)  .ccocveeveervveviieninnens Hand pack or use lubricator . ... MPG 20,000*
25  Brake Cam Roller Pins (0) .ooocvecvevreerins APPIY e E 20,000
27 Brake & Axle Cylinder Air Cleaner (a) .. Clean and refill - 6,000
28 Brake Master Cylinder (C).coveivinnnnnene Fill - %" below opening............. S12 3,000@
29 HOOd L atCh oo Apply with brush S17 6,000

(@) Some vehicles.
(b) Air Brake only.
(c) Hydraulic Brakes only.
(d) Optional oil lubricated - use "GO” type oil.
(e) Optional oil lubricated type requires no periodic servicing.
* Or once a year, whichever occurs first.
** 12,000miles under severe operation (change filter when changing oil).
# Or every 6 months, whichever occurs first.
t  When "MPG" Multi-Purpose Grease is specified, lubricate every 6,000 miles or 60 days, whichever
occurs first.
@ Or every 30 days, whichever occurs first.

NOTE: Engine oil is used also to lubricate clevis pins, linkage, clevises,
door hinges, etc. Application should be made by brush or spray.

CHEVROLET 40-60 TRUCK SERVICE MANUAL



Sec. 0-4
LUBRICATION

SEE
ENGINE
DIAGRAM

T-8191

Figure 2—Lubrication Chart (Steel Tilt Cab Models)
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Sec. 0-5

LUBRICATION
LUBRICATION DATA
(CHART ON OPPOSITE PAGE)
Item Remarks Symbol Milest
Front Spring Slip Pads and Brackets Apply as required . MPG 6,000
Rear Spring Slip Pads ..o Apply each end .o MPG 6,000
Steering Knuckles . 2 fittings each side ... MPG 6.000
Steering Tie ROd ENdS . 1 fitting each end ..o, ., MPG 6,000
Steering Drag Links ..o 1 fitting each end ..o MPG 6,000
Power Steering Cylinder Ends (a) ............ 2 FittiNgS oo MPG 6,000
Cab HiNgesS e 1 fitting each side MPG 6,000
Cab Hold-Down Latch ..., LFitliNg oo MPG 6,000
Brake Camshafts (b) . 1 fitting each (apply sparingly) MPG 6,000
Clutch and Brake Pedals .....cccooveiviieienene. 2 fittings MPG 6,000
Steering Idler Lever (@)  .vcecervnciencnn, 1 fitting MPG 6,000
Propeller Shaft U-Joints ...ccccocvvvverenne 1 fitting each joint ... MPG 6,000
Propeller Shaft Slip Joints....cccoeiiinnne 1 fitting each joint ... MPG 6,000
Steering Column U-Joints  .covvvieiinnine 1 fitting each joint ... MPG 6,000
Steering Column Slip Joint. ... 1Fitting oo MPG 6,000
Speedometer Adapter ... LFitting oo MPG 6,000
Transmission Shift LeVers ... 2 FIttiNgS oo MPG 6,000
Transmission Shift Linkage (NP 540) LAitting o MPG 6,000
Steering Gear HOUSING .o To level of filler plug SG 6,000
Clutch and Brake Master Cylinder (@) ... Fill - %" below opening S12 3,000(c)
Battery Terminals ..o Keep coated (except ST batteries). . S3 6,000
Electric Shift (2-Spd.) (@) .ccovevvirvineiinn, To level of filler plug .o S7 12,000
Transmission (N.P.) . To level of filler plug .o, MPO 6,000
Drain and refill .. MPO 12,000
Transmission (Clark) .vvviiiniieneneen, To level of filler plug v, GO 6,000
Drain and refill ... GO 12,000
Transmission (Spicer) .icveieieeenenn, To level of filler plug .o, ES 6,000
Drain and refill .. ES 12,000
Transmission - Automatic  .....ccceeeveennn Check level e, S19 6,000
Drain and refill ..o S19 24,000**
Rear AXIe e To level of filler plug ..o, MPO 6,000
Drain and re fill ... MPO 24,000#
Front Wheel Bearings ....ccccvvvveiinviennnn Hand Pack or use lubricator MPG 20,000*
Rear Wheel Bearings .....ccovneieinncinenns Hand pack or use lubricator............ MPG 20,000*
Brake Cam Roller Pins (b).coooivvveernieenne, ADPPIY oo E 20,000
Brake Power and Axle Cylinder
Air Cleaner (&) e Clean and reinstall......cooinnee - 6,000
Hand Brake Bell Crank (&) ... » e LFIttING oo MPG 6,000
Clutch Release Bearing Cup (427 Eng. only) e, S27 6,000

* Or once a year, whichever occurs first.
** 12,000 miles under severe operation (change filter when changing oil).
# Or every 6 months, whichever occurs first.
$ When "MPG" Multi-Purpose Grease is specified, lubricate every 6,000 miles or 60 days, whichever
occurs first.

(&) Some models.

(b) Air brakes only.

(c) Or every 30 days, whichever occurs first.

NOTE: Engine oil is used also to lubricate clevis pins, linkage, clevises,
door hinges, etc. Application should be made by brush or spray.

CHEVROLET 40-60 TRUCK SERVICE MANUAL



Sec. 0-6
LUBRICATION

Item
No. Item Remarks Symbol
1 Propeller Shaft U -Joint.......... 1 fitting each joint MPG
2 Propeller Shaft Slip Joint.. 1 fitting each joint MPG
3 Rear Spring Pin (C) v 1 fitting each side MPG
4  Rear AXIES . To level of filler plug...ccccovenenn . MPO
Drain and refill ..o MPO
5 Brake Camshafts (C) ..ccoevviiiniinnns 1fitting each e MPG
6 Brake Shoe Roller Pins (€) ..cccovunee. o APPIY E
7  Wheel Bearings (d) .cocoovvrrrnncenens . Hand pack or use lubricator . .. MPG
8 Axle Shift Unit (2 or 3 Speed) (¢c) .. To level of filler plug ..o S7

Miles t
3,000
3,000
6,000
6,000
24,000(b)
6,000
20,000
20,000(a)
12,000

t  When "MPG" Multi-Purpose Grease is specified lubricate every 6,000 miles or 60 days, whichever

occurs first.
(@) Or once a year, whichever occurs first.
(b) Or every 6 months, whichever occurs first.
(c) If used.
(d) Optional oil lubricated type require no periodic service.

Figure 3—Lubrication Chart Tandem Bevel 30DSC and 34DSC

CHEVROLET 40-60 TRUCK SERVICE MANUAL



Sec. 0-7

LUBRICATION
Item
No. Item Remarks Symbol Miles
1 Engine Oil . e Keep to "FULL” mark ...ccccevvvinenee Ce E Daily
2 Engine Oil Filter . . At each oil change (Sec. 6A)
3 Engine Air Cleaner....... See instructions (Sec. 6M) 6,000
4 Crankcase Ventilation......... See instructions (Sec. 6A) -
5 Air Compressor Filter (3) .. .. Clean and install (Sec. 6 T ) .cccoovenee. 6,000
6 Governor Air Filter ... Clean and install (Sec. 6 T ) ..ccoeevnrne 6,000
7 Distributor (2) . Yturn of cam lubricator ... 12,000#
Breaker Pivot - 1drop  .eveieene o . E 6,000
Rotor felt - 4 drops 6,000
8 Generator. . No lubrication required ......ccconnne.
9 Starter See instructions (Sec. 6Y ). -
10 Power Steering Reservoir (1) .. To oil level mark (Sec. 9B) ............ Ce S19 6,000
# Replace lubricator at 24,000 mile intervals. (2) If used (V8) fill hinge type oiler with engine oil
(1) Some Models. every 12,000 miles.

(3) Vehicles with air brakes.

Figure 4—Engine and Accessories Lubrication Chart (Typical)

CHEVROLET 40-60 TRUCK SERVICE MANUAL



Sec. 0-8

LUBRICATION

LUBRICANT CAPACITIES

CRANKCASE CAPACITY CHART

ENGINE
MODEL
- IN-LINE
250
292*

- V8
350
366
427

QTS.

Less Filter
u.S. IMP.
4 %

5 1%

5 4%

6 5
6 5

QTS.

With Filter
u.S. IMP.

5 1%

6 5

6 5

8 6%

8 6%

* Add one quart when 2-quart filter is used.

Crankcase capacities are for normal refill. Add oil as indi-
cated when oil filter is drained and element changed. Capacities
given may be approximate. Keep level as close as possible to
"FULL” mark without over-filling. Do not operate with level be-
low "ADD” mark.

TRANSMISSION CAPACITY CHART

REAR AXLE CAPACITY CHART

MANUAL TRANSMISSION PINTS BEVEL PINTS
U.S. IMP. U.S. IMP
CHAB5 e s 8 6% HIL10 e 14 11%
NP435 e 7 5% H135 e 20 16%
NP540 s 10 8% HI50 e 20 16%
NP542 e 10 8%  HIT0 e 19% 16%
CL282 e 12 10 17121 s 29 24%
CL285 e 12 10 18121 s 29 24%
0,
CL325 s 14 11% TWO-SPEED
CL327 e 14 11%
T150 e 18 15
SP5652 e 13 10%
TL70 e 29% 24%
SP5752 e 13 10%
SP5756 13 10% 17221 e 29 24%
"""""""""""""""""""""""" 19201 oo 34 28%
AUTOMATIC TRANSMISSION TANDEM-BEVEL
MT40 e 18* 15 UsS IMP
AT540 s 18* 15 Front Rear Front Rear
¢ Filter change only. 30DSC . .. 30* 27 25% 2204
34DSC ... 29* 32 24n* 26%
AUXILIARY TRANSMISSION
SPB04L oo 8 % * Add 2 pints at forward hole in top of differential
SP7041 o 11 Pb carrier.

POWER STEERING CAPACITY CHART

NOTE: This is approximate quantity due to hose length and
cylinder sizes on various models-

Power Steering

Us

IMP.
6%Pts.

CHEVROLET 40-40 TRUCK SERVICE MANUAL



Sec. 0-9
LUBRICATION

LUBRICANT DESCRIPTION

ENGINE OIL

(SYMBOL “E” ON CHARTS)
RECOMMENDATIONS

The oil industry markets various tj*es of en-
gine oil under certain service designations and
specification numbers.

The selection of a reliable supplier, with close
attention to his oil and filter element change rec-
ommendations can provide satisfactory lubrication
and longer life for engine.

Gasoline Engine and Diesel
Use Only High Quality Oils Which Are:
(1) Intended for Service Designations "MS"
and "DM" (see Note).
- Or -
(2) Products passing vehicle manufacturer's
tests (including General Motors Standard
GM 6042M).

NOTE: Supplement 1 engine oils based upon
now obsoleted MIL-L-2104A) have been superseded
by MIL-L-2104B engine oils. However, Supplement
1 engine oils (MS - DM) with a history of satis-
factory performance are available and may be used.

The following additive limitations, which re-
quire emphasis, have been placed on the recom-
mended MIL-L-2104B and Supplement 1 oils:

1. Sufficient zinc dithiophosphate to produce
a minimum of 0.07 and a maximum of 0.10 per
cent zinc by weight.

2. Sulfated ash (ASTM D-874) of 1.00 per cent
maximum by weight, except lubricants that contain
only barium detergent-dispersants where 1.50 per
cent by weight is allowed.

The use of proper engine oils and oil change
intervals are your best assurance of continued re-
liability and performance of engine.

IMPORTANT: Non-detergent and other lower
quality engine oils are specifically not recom-
mended.

Break-in Oils and Additives

The regular use of supplemental additives is
specifically not recommended and will increase
operating costs. However, in cases of specific
problems which may arise under certain condi-
tions, additive supplements are available that can
effectively and economically solve these problems
without causing other difficulties. For example,
if higher detergency is required to reduce varnish
and sludge deposits resulting from some unusual
operational difficulty, a thoroughly tested and ap-
proved concentrate—“Engine Oil Supplement” —
is available.

NOTE: Refer to figure 4 for Engines and
Accessories Lubrication Chart.

VISCOSITIES

Atmospheric temperatures and severity of
service determine the viscosity grade of engine oil
to use. Viscosity numbers constitute a classifica-
tion of lubricants in terms of viscosity or fluidity,
but with no reference to any other characteristics
or properties.

Gasoline Engines

As a guide to the selection of theproper grade
or viscosity of oil to be used in gasoline engines at
various atmospheric temperatures, refer to "Vis-
cosity Chart" (fig. 5).

The proper viscosity helps assure good cold
and hot starting by reducing friction and thus in-
creasing cranking speed.

S.A.E. 5W and 5W-20 oils are notrecommend-
ed for sustained high speed driving.

S.A.E. 30 oils may be used at temperatures
above 40° F.

OIL CHANGE INTERVALS

It is recommended that new engines should
have the first oil change at 3,000 miles. However,
the oil level should be checked more frequently
during the break-in period since somewhat higher
oil consumption is normal until piston rings be-
come seated.

The drain interval may then be increased or
decreased, depending upon experience with specific
oils or the recommendations and used oil analyses
as furnished by the supplier. Such a procedure
would be helpful in establishing the most practical
oil change period for the particular service.

The kind of oilused (MIL-L-2104B, GM6042M,
etc.), the efficiency of the filtering system and
condition of engine must be considered in deter-
mining when to change oil.

The most satisfactory method for determining
when to change lubricating oil is by oil analysis
using laboratory tests.

NOTE: Sample of the engine oil can be obtained
from the drain plug on the engine oil filter.

After several test periods (gallons fuel con-
sumed, miles, hours, weeks, etc.), a time interval
for oil change can be established. However, a new
series of tests should be run if filters, oil brands,
or grades are changed.
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The drain interval may then be increased or
decreased, depending upon experience with specific
oils or the recommendations and used oil analysis
as furnished by the supplier. Such a procedure
would be helpful in establishing the most practical
oil change period for the particular service.

Wide variations in different types and brands
of lubricating oil make it profitable to contact the
oil supplier to assist in the development of the oil
change period.

NOTE: Filter element or elements should be
changed at each oil change as directed in GASO-
LINE ENGINES (SEC. 6A) in this manual.

MULTI-PURPOSE GEAR OIL
(SYMBOL “MPO” ON CHART)

Multi-Purpose Gear Oil, meeting U.S. Army
Ordnance Specifications MIL-L-2105 of latest issue
and/or A.P.l. GL-5 and indicated by the Symbol
"MPO” on charts, must satisfactorily lubricate
heavy duty truck hypoid or bevel axles, and trans-
missions, under maximum torque and speed condi-
tions. It must provide necessary and suitable load-
carrying characteristics to prevent scoring and
wear, good stability in storage and service, and
give good resistance to corrosion. Suppliers should
assure these characteristics, and be responsible
for the quality and satisfactory performance of
their products.

VISCOSITIES
Rockwell Axles

In Rockwell axles, S.A.E. 140 should be used
the year around except in cases of extremely low
temperatures. If trucks are parked intemperatures
below +20 F., or operated in temperatures con-
sistently below O0°F., it is advisable to use S.A.E.
90.

Other Units (Axles and Transmissions)

S.A.E. 90 may be used the year around. If
truck is operated in temperatures consistently
below 0 F., use S.A.E. 80. If the truck is operated
in consistently high temperatures (over 100°F.),
S.A.E. 140 may be used.

Figure 5—Engine Viscosity Charts

NOTE: Refer to Lubrication Charts (figs. 1
or 2) for axle or transmission using Multi-Purpose
Gear Oil. Also, refer to "REAR AXLE AND CON-
TROLS" (SEC. 4A) for axle, and TRANSMISSIONS
AND CLUTCHES (SEC. 7) for transmission main-
tenance procedures.

GEAR OIL
(SYMBOL “GO” ON CHARTYS)

Type of lubricant indicated by the symbol
"GO" on charts must be straight mineral gear oil
of the best quality. Oxidation inhibitors or anti-
foam agents may be added to these oils to gain
greater stability and resistance to thickening.

Use S.A.E. 90 above 10°F., or S.A.E. 80 be-
low +10°F.

NOTE: Refer to Lubrication Charts (fig. 1 or
2) for transmissions using gear oil. Also, refer
to "TRANSMISSIONON-VEHICLE SERVICE OPER-
ATIONS" (SEC. 7B) for transmission maintenance
procedures.

LUBRICATING OIL-SPECIAL
(SYMBOL *“ES” ON CHARTYS)

Oils such as "Aviation Grade Engine Oil" or
S.A.E. 50 Heavy Duty engine oils may beused. Use
of S.A.LE. 30 is recommended when temperature
falls below 0°F.

NOTE: Refer to Lubrication Charts (fig. 1 or
2) for transmission using special lubricating oil.
Also, refer to "TRANSMISSION ON-VEHICLE
SERVICE OPERATIONS" (SEC. 7B) for transmis-
sion procedures.

MULTI-PURPOSE GREASE
(SYMBOL "MPG” ON CHARTS)

The lubricant indicated by the symbol "MPG"
on charts, should be a high temperature, good
quality lithium soap, multi-purpose, extremepres-
sure grease, which meets GM Specification GM
6031M.

LUBRICATING CHASSIS
(Refer to Figures 1and 2)

All lubrication fittings must be clean before
applying lubricant. Also, always be sure equipment
used in applying lubricant is clean. Every precau-
tion should be taken to prevent entry of dirt, grit,
lint, or other foreign matter into lubricant con-
tainers.
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NOTE: Fittings that have become broken, or
damaged, should always be replaced with new part,
and can be removed with a wrench or suitable ex-
tracting tool. Also, refer to "PROPELLER SHAFTS"
(SEC. 4D) for packing of center bearings.

WHEEL BEARINGS

All wheel bearings (except oil lubricated type)
require high temperature grease. Instructions for
cleaning, packing and the adjustmentofwheelbear-
ings will be found in "FRONT HUBS AND BEAR-
INGS” (SEC. 3D) of this manual.

STEERING GEAR LUBRICANT
(SYMBOL “SG” ON CHARTS)

The lubricant indicated by the symbol "SG"
is a special steering gear lubricant, No. 0 grade
with low cold test characteristics and extreme
pressure properties meeting GM 4673M specifica-
tion. This type of lubricant is marketed by many
oil companies.

Multi-Purpose Gear Oil "MPO" previously
described, may be used to replenish steering gear
housing when additional lubricant is required;
however, lubricant described as "SG" must be used
as initial fill after overhaul, or in a new gear.

At specified intervals, remove filler plug in
housing and add lubricant to bring level upto filler
plug opening. Do not overfill housing.

When hard steering is encountered as a result
of cold weather, the steering system should be lu-
bricated as follows:

Use steering gear lubricant (Symbol "SG") or
Multi-Purpose Grease (N.L.G.l. #0) to lubricate
all steering linkage such as steering knuckles, tie
rod ends, drag link ends, and (ifused) power steer-
ing booster cylinder ends.

NOTE: Refer to STEERING GEAR (SEC. 9),
for maintenance procedures.

PETROLEUM JELLY
(SYMBOL “S3” ON CHARTS)

The type lubricant indicated by the symbol
"S3" is petroleum jelly or petrolatum.

BATTERY TERMINALS

To prevent corrosion, remove cables, clean
terminals on cable and battery, and reinstall cables
to battery terminals. Tighten cables securely,
then apply petroleum jelly (except ST batteries).

Sec. 0-11
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DISTRIBUTOR BREAKER CAM

At recommended intervals, apply a small
amount of petroleum jelly on distributor breaker
cam. Do not use an excessive amount.

REFRIGERANT MACHINE OIL
(SYMBOL *“S7” ON CHARTYS)

Refrigeration machine oil is a highly refined
straight mineral petroleum oil.

Refer to "REAR AXLE AND CONTROLS" (SEC.
4A) of this manual for application procedure.

HYDRAULIC BRAKE FLUID
(SYMBOL “SI2” ON CHARTS)

The fluid indicated by the symbol "S12" must
be genuine heavy duty brake fluid meeting the
heavy duty standards of S.A.E. J-1703 (formerly
S.A.E. 70R3).

NOTE: Refer to "HYDRAULIC BRAKES" (SEC.
5A) of this manual for maintenance procedures on
hydraulic brakes, and "CLUTCHES" (SEC. 7D) on
hydraulic clutch maintenance.

SPECIAL GREASE
(SYMBOL “S17” ON CHARTS)

A semi-fluid grease having extreme pressure
properties and containing zinc oxide.

At regular lubrication intervals, or whenever
accessible during repairs or overhaul, apply lub-
ricant sparingly to the following items and areas:

Door Striker Plates

Door Checks and Trunnions
Door Lock Remote Control Link
Cowl Ventilator Linkage

Door Striker Bolts

Door Lock Plunger
Speedometer Cable

Seat Adjuster Slides

Door Lock Mechanism

Door Dove Tails

Window Regulator Channels
Window Regulators

Hood Hinges and Latch

Tilt Cab Guide Pin and Release Mechanism

In addition to items just mentioned, which are
lubricated periodically, many other units use this
lubricant at time of assembly after overhaul, as
indicated in various sections of this manual.
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AUTOMATIC TRANSMISSION FLUID
(SYMBOL “S19” ON CHARTS)

General Motors Dexron® Automatic Trans-
mission Fluid, Part Number 1050568-69-70 which
has been especially formulated and tested for use
in automatic transmission is recommended for
use in power steering. Other Automatic Transmis-
sion Fluids identified with the mark DEXRON®
are also recommended. DO NOT USE ANY OTHER
FLUID.

POWER STEERING

Refer to "POWER STEERING" (SEC. 9B) of
this manual for servicing and maintenance ofpower
steering.

AUTOMATIC TRANSMISSION

Refer to "TRANSMISSION ON-VEHICLE
SERVICE” (SEC. 7B) of this manual for servicing
and maintenance of automatic transmission.

HIGH TEMPERATURE GREASE (SPECIAL)
(SYMBOL “S27” ON CHARTYS)

The High Temperature Grease indicated by
the Symbol ”S27” on charts should be ashort fiber,

The use of proper

non-fluid, sodium soap grease having a high melt-
ing point (500 F.) and a #3 N.L.G.l. consistency.

The following points require use of hightemp-
erature grease at assembly. Methods of applying
grease to these points are covered in applicable
sections of this manual.

Clutch Pilot Bearing

Clutch Release Bearing Collar
Clutch Shift Fork Ball Stud
Steering Column Upper Bearing

HIGH TEMPERATURE GREASE (SPECIAL)
(SYMBOL *S28” ON CHARTYS)

The lubricant indicated by the symbol "S28"
must be a water-proof, non-soap, smooth fiber
grease having a #1 N.L.G.l. stable consistency,
and must withstand extended high temperatures.

STOPMASTER BRAKE UNIT

At time of assembly after overhaul apply
above lubricant toareas indicated in "AIRBRAKES"
(SEC. 5B) of this manual.

engine oils and oil change

intervals are your best assurance of continued relia-
bility and performance from your Chevrolet engine.
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SECTION 1

Contents of this section are listed in Index below:

Section Page No. Section
1A General Cab Maintenance 1C Steel Tilt Cab (Includes Heating
(All Cabs).nreenne S 1 SYSTEM ) i
1B Conventional Cab (Includes ID Body MountingsS.....ccoeovvvennnnncnn,
Heating System)......c...... 18 1E Air Conditioning....ccoeeeevvvciinnnnnn
All illustrations are numbered consecutively within each sub-section.
Information on sheet metal and fiberglass components as used with Conven-
tional Cab is described in SHEET METAL (SEC. 11) of this manual. Description
of each type cab is explained in respective cab section.
Maintenance information on subjects common to all cabs, such as painting,
checking for water and dust leaks, correcting cab alignment, windshield wipers,
and replacement of windshield glass is covered in the "GENERAL CAB MAINTEN-
ANCE” section following. For all otherinformation, refer to respective cab section.
For information pertaining to cab wiring and dash gauges, refer to CHASSIS
ELECTRICAL AND INSTRUMENTS (SEC. 12) of this manual.
SECTION 1A
Q & nehiGab M antenance.
NOTE: This section includes general maintenance information on subjects
which are common to all cabs. Subjects are listed in Index below:
Subject Page No. Subject
G ENETAl i 1A-1 Dinging and Finishing ...
Key Information.............. et s . 1A-1 Painting ..o
Exterior Maintenance......cverrnncrnnnnees e 1A-2 Windshield Glass Replacement....
Interior M aintenancCe ... 1A-2 Rear Window Replacement..........
Dust and Water LeaksS. ..o, 1A-3 Lap Belt Maintenance. ...,
Cab AlIgNMeENnt.....ccoiiiiii 1A-3 Windshield W ipers. ...,
Straightening ..o 1A-3

NOTE: Refer to respective CAB section for all other information.

GENERAL

All cab assemblies for models covered by this
manual are of welded steel construction. Heavy
box-type cab framing is used to form a stress-
resistant foundation to fortify cab against twisting
and flexing.

Principle steel panels are lap-jointed and
welded for maximum sealing and structural strength
Further rigidity is achieved by strategically located
reinforcement braces and brackets. Sturdy steel
door frames serve as upright structural members
for rigid cab side support to assure proper door

fit. Heavy duty hinges assure sag-resistant doors
while doors are of double-panel construction for

extra strength. Primary sheet metal panels have
stamped depressions to minimize cab drumming
and vibration. Sheet metal components receive
several protective finishes to provide ample re-
sistance to rust and corrosion.

Flexible mounts cushion cab assembly against
shock and protect cab panels from stress and
strain. Periodic inspections are recommended to
ensure that all cab mounting bolts and sheet metal
screws are properly tightened.

Refer to LUBRICATION (SEC. 0) in this man-
ual for information regarding lubrication of cab
components such as door hinges and door lock
mechanism. Information on sheet metal compon-
ents used with conventional cab is described in
SHEET METAL (SEC. 11) of this manual.

KEY INFORMATION

All models have lock cylinders incorporating
coded keyways and keys. The code letter is located
on key shank and the code number is stamped on the
knock-out portion of the key head. These numbers
identify the locks in which the keys are used and
are required when ordering or making new keys.
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Notch depth information on current production
keys will be provided upon request through the
manufacturer of your key cutting equipment or his
locksmith association. Also, he will be able to
furnish a conversion package for your cutter, if
required, for grinding new keys.

EXTERIOR MAINTENANCE

Entire vehicle should be regularly inspected
for condition of paint and for corrosion damage,
with particular attention given to chrome. Inspec-
tion should be made more frequently in freezing
weather due to the corrosive effect of road de-
icing materials (salt, calcium chloride, etc.) on
metal. If inspection discloses any evidences of cor-
rosion, paint failure, or bare metal, corrective
measures as outlined under Painting” (later in
this section) should be immediately employed.

Body painted surfaces and chrome plating
should be protected by a coating of wax, applied
at regular intervals. Periods between applications
should be sufficiently short to assure continuous
protection of the finish; 30 days after delivery, and
at least once a year thereafter. Any good body wax
can be used for both painted and chrome surfaces.
Wax should be applied immediately after vehicle
has been cleaned.

NOTE: Calcium chloride and other salts, road
tar, excretion from insects ("tree sap”), chemicals
from factory chimneys and other foreign matter
may permanently damage paint and chrome. Fre-
quent, regular washing and a thorough cleaning
after exposure is recommended to prevent damage
by these substances. Use either cold or lukewarm
water. Never wash vehicle in direct rays ofthe sun
and always wait until painted surfaces have cooled.

INTERIOR MAINTENANCE
Care of the upholstery is a relatively simple
but important matter. Accumulation of dirt on the
surface eventually turns into a hard, gritty, sub-
stance which cuts into the surface ofthe upholstery.

VINYL COATED CLOTH
To clean the seats, use lukewarm, not hot or
cold water, and any mild soap or liquid household

detergent. Work up thin suds on a piece of cheese-
cloth and rub upholstery briskly. Remove suds with
a damp cheesecloth, using no soap, and finish by
wiping lightly with a dry soft cloth. Do not use
furniture polishes, oils, varnishes, or ammonia.
As required, stubborn stains may be removed with
common foaming-type upholstery cleanerprepared
for use on vinyl cloth.

WOVEN NYLON FABRIC

1. Carefully brush all loose particles of dirt
and soil.

2. Immerse small cloth in solvent type clean-
ing solution, wring out thoroughly, open cloth and
allow medium evaporation.

IMPORTANT: Use only solvent clean-
ing solutions prepared specifically for
use on nylon fabrics. DO NOT USE gaso-
line, bleaches, reducing agents, acetone,
lacquer thinners, enamel reducers, nail
polish remover, or cleaning solvents which
contain dyes or caustic agents. Use of these
solvents tends to weaken and change the
color of the fabric.

3. Place cloth on soiled spot and blot the area
gently - DO NOT RUB. This will pick up particles
which are too embedded to be removed inthe brush-
ing operation. Repeat this operation several times
- in each instance using a clean area of cloth.

IMPORTANT: DO NOT use too much cleaning
fluid; some interior trim assemblies are padded
with rubber and solvent cleaners are generally
solvents for rubber. The application of too much
cleaner may destroy these rubber pads or cause
the rubber itself to penetrate the upholstery fabric
and soil appearance.

4. Immerse second cloth, wring out, and allow
evaporation until barely damp, then apply to both
the soiled and the area surrounding same, using a
light swabbing motion.

5. Repeat brushing operation.

6. If a cleaning ring should form, the entire

PRECAUTIONS FOR CLEANING FABRICS

1. DO NOT use as a cleaning solvent, any gasoline which is colored or which con-

tains tetraethyl lead.

2. DO NOT use solvents such as acetone, lacquer thinners, enamel reducers or
nail polish remover, as a cleaning solvent.

3. DO NOT use laundry soaps, bleaches, or reducing agents, such as the following:
Chloride of lime, javelle water hydrogen peroxide, sodium hydrosulphate, potas-
sium permanganate, chlorine or shlorine water, sulphurous acid (sulphur diodide),

soidum thiosulphate (photographers'
weaken fabric and to change its color.

hypo). The use of these agents tends to

4. DO NOT use too much cleaning fluid; some interior trim assemblies are padded
with rubber and solvent cleaners are generally solvents for rubber. The appli-
cation of too much cleaner may destroy these rubber pads or leave a solvent ring.
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area of the assembly which is being cleaned should
be thoroughly brushed and gone over lightly with
the solvent.

FLOOR AND SIDE PANELS

Floor should be cleared of debris by sweeping
or vacuuming. Using mild soap and water sparing-
ly, sponge clean side panels and floor. Repeat clean-
ing operation with clean damp sponge or towel to
remove soap film and allow to dry thoroughly.

Pressure spray cleaning and use of strong
solvents are not recommended since damage to
interior finishes and upholstery could result.

DUST AND WATER LEAKS

Test windshield, windows, and cabunderfloor-
ing for leaks by spraying water under pressure
against cab while assistant inside cab marks points
of leakage, if any exist.

If location of leak has been determined to be
around glass, dry surface andapply rubber cement.
Apply cement to outside, both between glass and
weatherstrip and between weatherstrip and body.

A quick method for locating many air and water
leaks at windshield, back glass, bolt holes, weather-
stripping and joints is as follows:

Close all windows and vents, turn air condi-
tioning or heater blower motor to high position and
outside air and close doors. Run water over sus-
pected leak area in a small controllable stream
and observe area for pressure bubbles.

To determine the exact location of leak at
flooring or cowl, remove floor mat and dash panel
pad. Water which shows up at a certain place in-
side cab may actually be entering at a point other
than where water is found. Back-track path of
water to point of entry. Apply body sealing com-
pound over all leak points. If leakage occurs at
door opening, check weatherstrip. Seal with rubber
cement or replace if necessary. If door does not
firmly contact weatherstrip, align door as des-
cribed in applicable CAB section.

CAB ALIGNMENT

Since cab is an integrally welded structure,
repair should be attempted only by competent
craftsman using proper tools and equipment. For
best results, only genuine factory parts should be
used for replacement. As work progresses, cCross-
checking with an adjustable tram bar is recom-
mended for obtaining proper alignment.

STRAIGHTENING

Before attempting repair of a damaged cab,
the chassis frame must be checked and aligned as
described in FRAME (SEC. 2). To straighten the
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frame, it may be necessary to remove cab.

Never attempt to straighten cab unless cab is
firmly attached to chassis. The inner paneling of
cab should be straightened first. Use of a push-
pull hydraulic jack, together with extension and
adapters is recommended for this type of repair.

After straightening, it isimportantthatstrains
set up in cab framing be relieved or "normalized."
Normalizing consists of heating areas of greatest
stress with a torch. Holding torch nozzle about 2
inches from metal, move torch over an area of
3 to 4 inches until the metal barely begins to turn
red. Cooling must be slow to avoid changing char-
acteristics of the metal. Apply slight heat with a
torch, if necessary, to retard cooling.

DINGING AND FINISHING

Paint is quickly scuffed off sharp dents leaving
metal exposed to rusting and corrosion; therefore,
damaged panels should be repaired as soon as
possible. Proper metal finishing is required to
assure a smooth surface. Application of hammer
directly to panel tends to stretch the metal and
cause a great deal of unnecessary work. Whenever
possible, a spoon should be used underthe hammer
when bumping a panel. Repair damaged panels by
forcing outward in direction opposite to force
which caused damage. In this way metal strains,
set up when damage occurred, are relieved.

PAINTING

REPAINTING

1. Thorough cleaning is essential. All corro-
sion products, grease, and other foreign matter
must be removed. Use of phosphoric base metal
conditioners, such as "Metalprep” (Neilson Chem-
ical Co.) or "Dioxidine" (American Chemical Paint
Co.) or equivalent is recommended in preparing
steel for painting. These materials vary in method
of application and use, and should be employed only
as directed by the manufacturer. Solvent cleaning,
pressure steam cleaning, wire brushing, and hand
sanding methods are recommended.

2. Completely remove old paint by use of
organic or alkaline solvents. However, if alkaline
removers are used, all traces of alkali must be
washed off before primer is applied. If old primer
is very difficult to remove, and if there is no evi-
dence of metal corrosion, old primer may be left
on, but all loose paint must be removed.

3. Apply primer, preferably by spraying, and
allow to dry. Use a good oxide primer obtained
from a reputable manufacturer.

4. Apply finish coats:

a. For understructure or other parts not re-

quiring color, apply two coats of a good air-drying
black or other automotive lacquer.
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b. To exposed body parts, apply surfacer and

paint in accordance with standard practice.

PAINTING NEW PARTS

New replacement parts should be thoroughly
cleaned and painted, as outlined previously under
"Repainting,” after installation in vehicle. In addi-
tion, hidden surfaces of panels should be cleaned
and coated with one heavy coat of sheet metal
deadener.

WINDSHIELD GLASS REPLACEMENT

CONVENTIONAL CAB MODELS

The windshield is a one-piece type and is re-
tained in the windshield opening by a molded rub-
ber weatherstrip. This weatherstrip is sealed in
the windshield opening and sealed to the windshield
glass.

When replacing a cracked windshield glass,
it is important that the cause of the glass breakage
be determined and the condition corrected before
a new glass is installed. Otherwise, it is highly
possible that a small obstruction or high spotsome-
where around the windshield opening will continue
to crack or break the newly installed windshield;
especially when the strain on the glass caused by
this obstruction is increased by such conditions as
wind pressures, extremes of temperature, motion
of the vehicle, etc.

The procedure for removal of the windshield
applies to the complete windshield assembly.

Removal

2. Do not try to remove reveal moulding while
windshield is in body opening. Remove from cus-
tom weatherstrip retention groove (fig. 1) after
windshield removal from body opening.

3. To free windshield rubber channel of wea-
therstrip loosen the lip of the windshield weather-
strip from the pinchweld flange along the top and
at the sides by applying pressure with palm of the
hand to the edge of the glass. At the same time
assist the lip of the rubber weatherstrip channel
over the pinchweld flange with a flat-bladed tool
such as a tongue depressor, or shaped blade (fig. 2).

Checking Windshield Opening

Due to the expanse and contour of the wind-
shield it is imperative in the event of a strain
break that the windshield opening be thoroughly
checked before installing a replacementwindshield.
The replacement glass is used as a template.

1. Check for the following conditions at the
previous marked point of fracture.

a. Chipped edges of glass.

b. Irregularities in body opening.

c. Irregularities in rubber channel weather-
strip.

2. Remove all sealer from flange and body
around windshield opening.

3. Check flange area for solder, weld high
spots, or hardened spot-weld sealer. Remove all
high spots.

4. Check windshield glass to opening, by sup-
porting glass with six spacers contained in packet

1. Before removing the windshield, mark the (J-22577).

location of the break onthe windshield rubber chan-
nel and the body. Protect the paint finish inside of
the cab. Mask around the windshield opening and
outside, lay a suitable covering across the hood
and fenders.

NOTE: The windshield glass rubber weather-
strip is one-piece. The glass is held in a channel
within the weatherstrip (fig. 1).

Figure 1—Cross Section of Windshield Weatherstrip
(Conventional Cab Model)

CAUTION: Do not strike glass against
body metal. Chipped edges on the glass
can lead to future breaks.

Figure 2—Loosening Weatherstrip (Conv. Cab Model)
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Figure 5—Pulling Cord to Seat Rubber Lip (Conv. Cab Model)

This will ensure proper positioning of the critical
upper corners.

STEEL TILT CAB MODELS

Windshield glass is retained in cab opening by
a molded rubber weatherstrip with an insert-type
rubber seal as illustrated in figure 6. Two glass
sections are used on steel tilt models.

When replacing a cracked windshield glass, it
is very important that the cause of the glass break-
age be determined and the condition corrected be-

Glass
Insert
Panel
Insert]
Glass
INSTALLING INSERT IN SEAL TPM-9027

Figure 6—nstalling Insert-Retained Class (Tilt Cab Model)

Sec. 1A-5

fore a new glass is installed. Otherwise, itis high-
ly possible that a small obstruction or high spot
somewhere around the windshield opening will con-
tinue to crack or break the newly installed wind-
shield; especially when the strain on the glass
caused by the obstruction is increased by such
conditions as wind pressures, extremes of temp-
erature, motion of the vehicle, etc.

Removal (Fig. 6)

If cracks in glass extend to outer edge of
glass, mark cab or cowl with chalk at these points
so that weatherstrip flange in cab opening can be
examined later for possible distortion.

Protect the interior paint finish by placing a
protective covering over steering wheel and dash
panel. Mask around the windshield opening and lay
a suitable cover to protect cab.

CAUTION: ALWAYS WEAR HEAVY
GLOVES TO PREVENT POSSIBLE IN-
JURY WHEN HANDLING GLASS.

1. Pry end of insert out of rubber seal with a
pointed tool; pull insert completely out of seal.
2. With aid of an assistant to hold glass out-
side cab, push glass forward from inside cab.

Inspection

Due to the expanse and contour of the wind-
shield, it is imperative in the event of a strain
break that the windshield opening be thoroughly
checked before installing areplacement windshield.

1. Check for the following conditions at the
previous marked point of fracture:

a. Chipped edges on glass.

b. Irregularities in body opening.

c. Irregularities in rubber channel weather-
strip.

2. Remove all sealer from flange and body
around windshield opening.

3. Check flange area for solder, weld high
spots, or hardened spot-weld sealer. Remove all
high spots.

Glass-to-Opening Clearance Check

Before installing new glass, check glass open-
ing for proper clearance, using five special spacer
blocks (J-9316) as shown in figure 7. With the aid
of an assistant, place blocks around perimeter of
new glass, two at bottom and top and one at outer
side of opening. A 5/16 to 3/8 inch clearance should
exist between glass and opening flange. Insert the
blocks into gap, then rotate blocks perpendicular
to flange surfaces. If all blocks cannotbe installed,
rework metal flange or grind off edge of glass at
the side where block or blocks could not be in-
stalled.
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After windshield and weather strip have
been installed, apply a 1/16" thick by 1/8" wide
strip of sealer for 6" from the corner across the

NOTE—Both upper corners
must be installed and square
on the glass before attempting
to install assembly.

SEALER

Apply sealer to the glass groove of the
weatherstrip in a bead 1/16 diameter
1/8 inch from the bottom both sides of
the glass groove and a flat strip all

along the bottom as shown in View A.

SECTION AA

T-6414

Figure 3—Windshield Glass, Weatherstrip, and Sealing (Conv. Cab Model)

5. With the windshield supported and centered
in its opening, check the relationship of the glass
to the body opening flange around the entire per-
imeter of the glass.

6. Check the relationship of glass to opening
as follows:

a. Inside edge of glass to body flange.

b. Outer edge of glass to parallel body metal.

7. Mark areas of body metal or flange to be
reformed, remove glass and correct as necessary.

8. Recheck windshield in its opening and if
satisfactory proceed as follows. Note figure 3 be-
fore proceeding.

Installation

CAUTION: ALWAYS WEAR GLOVES
WHEN HANDLING GLASS.

1. Apply sealer to areas indicated in figure 3
and install onglass. Centralize weatherstrip around
edge of glass to avoid cocking of square corners
during assembly.

2. Install a cord around periphery ofweather-
strip, leaving a loop at the top and the loose ends
at the bottom as shown in figure 4.

3. Place protective covering over the plenum
grille, front fenders and hood. Apply sealer to

weatherstrip in areas noted in figure 3.

4. Place windshield and weatherstrip assem -

bly in opening. With one technician lightly pushing
in on windshield, another technician within the cab
should pull on the cord as follows:

a. Pull on loose ends (fig. 5) until each is
within 2 inches of its respective upper corner.

b. Pull on loop until cord is within 2 inches
of the upper corners.

c. Finish seating corners by simultaneously
pulling on both ends of the cord at each corner.
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CAUTION: DO NOT strike glass
against body metal. Chipped edges on the
glass can lead to future breaks.

If glass clearance is too small and glass is to
be ground off, place a strip of tape on a line where
glass is to be removed. Grind up to edge of tape.

If glass clearance is found too large, braze a
continuous piece of 1/8 inch diameter wire to edge
of cab windshield glass opening flange. This will
provide a closer glass and seal fit.

NOTE: Add build-up to flange where neces-
sary. Usually the building up to only one side and
one-half way around one cornerwill provide proper
glass and seal fit. Taper off ends of build-up to
conform to edge of glass, otherwise glass break-
age may occur, originating at a point adjacent to
the end of flange build-up.

Installation (Fig. 6)

NOTE: If desired, sealing cement can be ap-
plied between lip of seal and glass and seal lip at
cab opening flange.

1. Reposition rubber seal on cab opening
flange. Raise new glass to outside of seal; then
with hook end of installer tool (J-2189) in glass
groove of seal as shown in figure 6, move tool
around glass to force outer lip of seal over edge
of glass.

2. Thread end of rubber insert through handle
and loop of installer tool (fig. 6). Push tool loop
and end of insert into groove of seal. Feed in rub-
ber insert, while proceeding around window. Use
a hitching movement of tool to avoid elongating
insert. If new insert is being used, cut off insert
allowing sufficient overlap for a tight joint; then
butt into groove.

3. Install insert in center vertical seal (2-
piece windshield) in same manner previously des-
cribed in Step 2.

REAR WINDOW GLASS
REPLACEMENT

CONVENTIONAL CAB MODELS

The rear window glass rubber weatherstrip is
one-piece. The glass is held in a channel within the
weatherstrip similar to the windshield glass and
weatherstrip.

Refer to "Windshield Glass Replacement"” for
typical replacement procedures.

STEEL TILT CAB MODELS
Rear window glass is retained by means of
rubber seal and seal insert (fig. 6). No sealing

Sec. 1A-7
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Figure 7—Checking Glass Clearance (Tilt Cab Model)

compound or cement is used.

If body prevents access to rear window, glass
can be installed from inside cab by reversing seal
so that insert is located inside cab.

1. Pry end of seal insert out of seal with a
pointed tool; then remove rubber insert completely.
Push glass from inside cab. Pull seal from opening.

2. If necessary, straighten any irregularities
of seal flange in cab opening which may have caus-
ed breakage of glass.

3. Install new rubber seal over panel flange,
pushing it completely into corners. Avoid stretch-
ing seal during installation. Cut seal to allow suf-
ficient overlap for a tight joint, then butt ends.

4. Position glass to seal and insert hook end
of installer tool (fig. 6) into seal groove. Move tool
around glass to force outer lip of seal over glass.

5. Thread end of rubber insert through handle
and loop of installer (fig. 6). Pushtool loop and end
of insert into groove at bottom center of window.
Feed in the rubber insert while proceeding around
window. Use a hitching movement to avoid elong-
ation of insert.

6. Cut off end of insert, allowing sufficient
overlap for a tight joint; then butt into groove.

LAP BELT MAINTENANCE

Keep belts clean and dry. Clean periodically
with a mild soap solution and lukewarm water.
Keep sharp edges and damaging objects away from
belts. Periodically inspect belts, buckles, retrac-
tors, and anchors for damage that could materially
lessen the effectiveness of the belt installation and
repair or replace the questionable parts. Do not
bleach or dye belts as this may cause severe loss
of strength.

If necessary, to replace belts or related at-
taching parts be sure to tighten lap belt anchor
bolts to 55-65 foot-pounds torque.
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WINDSHIELD WIPERS

GENERAL DESCRIPTION

Conventional cab and steel tilt cab models
have two-speed electric E-type windshield wipers
with washers as standard equipment. The wiper
assembly used on cowl and school bus models is
determined by the body manufacturer.

A single wiper motor, mounted on engine side
of cowl, powers both wiper blades on conventional
cab models. Two separate motors are used with
tilt cab models where each wiper motoris bracket-
mounted to rear side of cowl under dash.

Tilt cab models employ separate wiper motor
control switches. The left switch incorporates a
push-type control for operation of windshield
washers.

WIPER ARM ADJUSTMENT

To adjust sweep of blades toprovide maximum
visibility, turn on wipers, then note sweep ofarms.

CAUTION: DO NOT ATTEMPT TO
MANUALLY MOVE WIPER ARMS AS
DAMAGE TO LINKAGE OR MOTOR MAY
OCCUR.

If necessary, remove arms as follows:

CONVENTIONAL CAB MODELS

1. Pull outer end of arm away from glass
which will trip lock spring at base of arm and re-
lease spring from undercut of pivot shaft.

2. While holding arm in this position, pull out-
ward on cap section at base of arm to remove the
arm.

3. Arm can be reinstalled in any one of sev-
eral positions due to serrations on pivot shaft and
in arm cap.

TILT CAB MODELS

Wiper Arm Adjustment (Fig. 8)
Wiper arm can be repositioned on pivot shaft
to provide proper sweep as follows:

1. Remove hex crown nut and washer which at-
tach wiper arm to knurled driver and pivot shaft.

2. Relocate arm on driver to desiredposition.

3. Install washer and hex crown nut.

W iper Blade Replacement (Fig. 9)

Hold fillister head screw with screwdriver
and remove lock nut. Remove screw which is
threaded into wiper arm and remove blade. Re-
verse procedure to install.

IMPORTANT: Turning the fillister head blade
attaching screw too far into the wiper arm will
bend the blade arm and cause blade to bind and
wipe erratic.

NOTE: The curved windshield wiper blade is
designed to accept a refill insert for service re-
placement.

Figure 9- Wiper Blade Installed (Tilt Cab Model)
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Figure 12—Wiper Crank Arm in Park Position
(Conv. Cab Model)

WIPER MOTOR CRANK ARM
"PARK” POSITION

NOTE: When installing crank arm to gear
shaft, place wiper in "PARK” position, rotate the
arm so alignment marks match with respective
marks on cover as shown in figure 12.

WIPER MOTOR REPLACEMENT
(TILT CAB MODEL)

REMOVAL (Figs. 8 and 14)

1. Remove hex crown nut and lock washer
which attaches wiper arm to knurled driver and
pivot shaft. Remove arm and driver.

2. Remove rubber rainshield, hex nut, flat
steel washer, and leather washer from pivot shaft
housing.

3. Inside of cab, disconnect electrical wiring
at connector on motor drive unit. If equipped with
washers, disconnect hoses.

4. Remove four cap screws which attach motor
and drive unit to cab tanel.

INSTALLATION (Figs. 8 and 14)

1. Position styrofoam pad on pivot shaft hous-

ing, then locate motor and drive unit to cab panel.
Attach unit mounting bracket to panel with four cap
screws and washers.

IMPORTANT: Be sure a good metal-to-metal
contact is made between panel and mounting bracket
so as to provide an electrical ground for motor.

Sec. 1A-9

2. Connect electrical wiring to terminals on
drive unit. If equipped withwashers, connect hoses.

3. Install leather washer, flat steel washer,
hex nut, and rubber shield on pivot shaft housing.
Position arm driver on pivot shaft.

4. Before installing wiperarms, operate wiper
motor momentarily, then turn it off which should
rotate pivot shaft to "PARK” position (fig. 13).

5. Install arm on driver of shaft so that it is
located in the "PARK" position. Wet windshield,
then again operate wiper and check arm sweep.
Reposition arm on shaft driver if necessary. Se-
cure arm on shaft with crown nut.

WIPER TRANSMISSION LINKAGE AND
MOUNTING BRACKET REPLACEMENT
(TILT CAB MODEL)

REMOVAL (Fig. 14)

1. Remove small retaining ring near end of
transmission shaft, then slide the flat washer and
thrust washer from end of shaft.

2. Remove the three small screws which at-
tach motor mounting bracket to motor. Move motor
with attached linkage from mounting bracket suf-
ficiently to allow access to connecting link retain-
ing rings.

3. Remove connecting link retaining rings,
then link. Separate motor from mounting bracket.

4. The transmission shaft can be removed
only after the shaft housing is separated from
mounting bracket. Housing is attached with two
screws, nuts, and washers.

INSTALLATION (Fig. 14)
1. If transmission shaft was separated from
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WIPER ARM PIVOT SHAFTS AND LINK
ROD REPLACEMENT (CONV. CAB)

REMOVAL

1. Remove windshield wiper arms from pivot
shafts. Procedure for removing arms is explained
in "Wiper Arm Adjustment.”

2. Remove screws which attach outside air
cowl ventilator grille to cowl. Carefully remove
grille forward from cowl.

3. At center of cowl, remove retainer (fig. 10)
which attaches each link rod to motor drive link-
age and arm assembly. Disengage link rods from
pins.

4. Remove two screws which attach arm trans-
mission pivot shaft assembly to cowl. Remove pivot
shaft assembly with link rod from plenum chamber.

INSTALLATION

1. Place pivot shaft assembly with link rod
into position at cowl bracket. Secure assembly to
bracket with two screws (fig. 10).

2. Attach end of link rod to linkage of motor
drive and arm assembly at center of cowl. Secure
rod with retainer. If opposite pivot shaft and link
rod was removed, install it at the same time.
Make sure the seal washers located below the
transmission units at front of windshield are new
or in good condition before installing; otherwise
leakage may occur later at these two points.

IMPORTANT: Before locating the wiper arms
on pivot shafts, make sure wiper motor was stop-
ped in the "PARK" position (fig. 12). Operate the
motor, then turn switch off and allow it to stop in
"PARK" position. If motor is not in "PARK"
position and arms are installed, the arm travel
may be restricted when motor is started, resulting
in a blown fuse. In any case when motor is first
started, be prepared to turn wiper switch offin the
event wiper arms were installed out of proper
sweep position. Reposition arms if necessary.

3. Install outside air cowl ventilator grille to
top of cowl using screws (fig. 10).

4. Before installing wiperarms, operate wiper
motor momentarily which should rotate pivot
shafts to "PARK" position. Install arms and shafts.

WIPER MOTOR REPLACEMENT

(CONV. CAB)
(Refer to Figure 11)

1. Disconnect battery ground cable.

2. Remove wiper arms and blades from the
transmission shaft.

3. Remove plenum chamber grille.

4. Disconnect wiper drive rods from crank
arm. Remove crank arm nut and arm from motor
shaft.

GENERAL MAINTENANCE

5. Working under instrument console, discon-
nect wiper motor and washer wiring connectors.
6. Disconnect washer hoses from washer pump.

7. Remove motor attaching screws and motor
from cowl mounting position.

8. Before installing motor, scrape any of the
old sealing compound from around cowl opening,
then apply a bead of new compound around the
opening.

Perform the installation procedures in the re-
verse of "Removal” procedures.

IMPORTANT: Make sure motor ground strap
is free of paint before installing motor mounting
screws; otherwise motor will not operate. Also, be
sure that wiper motor crank arm is in "PARK"
position before attaching linkage andwiring harness.
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SHUNT WINDING

CONTACTS

#3 TERMINAL

Sec. 1A-11

#1 TERMINAL
\ #2 TERMINAL

n

RATCHETJ 1
SOIENOID U

PAWL
L_"'L |
WASHER UNIT

T-5827

Figure 15—Wiper Motor and Washer Wiring Diagram

continues to flow through motor, through the park-
ing switch contacts to ground. When wiper blades
reach "PARK" position at the inboard end of wiper
pattern, the parking switch contacts open, stopping
the motor.

TROUBLESHOOTING WIPER MOTOR
(ALL MODELS)

Refer to figures 15, 16, and 17 when trouble-
shooting two-speed wiper.

Shunt Winding

Series Winding Dash Switch
(Gray) i
. 3Jf-
24 OHM
Resistor
L AN
Battery Armature —1 Park Switch
LOW SPEED CIRCUITS
Series Winding ShuntWinding Dash Switch
(Gray ) |~ == -
24 OHM
_V Resistor
L-crp
Battery Armature —5

HIGH SPEED CIRCUITS

Figure 16—High-Low Speed Circuit

TYPICAL TROUBLE CONDITIONS

1. Wiper will not shut off.

2. Wiper inoperative.

3. Wiper has one speed (HIGH).

4. Wiper has one speed (LOW) and shuts off
with dash switch in "HIGH" position.

5. Blades do not return to "PARK" position
when wiper is turned "OFF."

6. Wiper speed normal in "LOW" speed posi-
tion but too fast in "HIGH" speed position.

7. Wiper operates intermittently.

NOTE: Terminals Are Numbered
For Purposes of Explanation

LO SPEED-As Shown
HI SPEED—Disconnect Jumper Wire
From Terminal No. 3
OFF—Leave Jumper Connected to
Terminals 1 and 3 But Disconnect
it From Ground

Jumper Wire

|* For Bench Testing
Connect to
Wiper Housing

Ammeter

Figure 17—Troubleshooting Wiper Motor Circuit
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Ground Stra
P Mounting Bracket

Crank Arm 's'O

Crank Arm Nut

Retaining
Ring
Transmission
Shaft Assembly

DRIVE LINKAGE DISASSEMBLED
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Transmission
Shaft Assembly g Shaft Housing

Assembly
Shaft Housing _
Assembly Conqectlng
Link
Thrust
Washer

Mounting
Bracket

Retaining Ring

Motor Assembly

DRIVE UNIT AND MOTOR ASSEMBLED

T-031

Figure 14—Wiper Motor and Bracket Components (Tilt Cab Model)

housing, locate small tension washer on shaft be-
fore inserting shaft into housing.

2. Locate shaftand housing assembly to mount-
ing bracket and attach housing to bracket with two
screws, nuts, and washers.

3. Locate motor into mounting bracket, then
install connecting link.

IMPORTANT: Make sure end of link marked
"Crank End" is connected to motor crank arm.
Install link retaining rings.

4. Attach motor to mounting bracket with
three screws. Make sure motor ground strap is
sandwiched between motor and bracket.

5. At outer end of wiper transmission shaft,
install bronze thrust washer, flat steel washer, and
the shaft retaining ring.

WIPER OPERATION
(ALL MODELS)

DESCRIPTION

The type "E" two-speed electric windshield
wiper assembly incorporates a non-depressedtype
(blades park approximately 2 inches above wind-
shield molding) motor and gear train. The rec-
tangular, 12-volt, compound wound motor is coupled
to a train consisting of a helical drive gear at the
end of the motor armature shaft, an intermediate
gear and pinion assembly, and an output gear and
shaft assembly. The crank arm is attached to the
output gear shaft.

Two switches, a control switch on dash and a
parking switch within wiper unit, control the start-
ing and stopping of wiper. Parking switch contacts,

located on a terminal board at bottom of drive unit
are actually connected across the dash switch and
act as a set of holding contacts when the dash
switch is turned off. This keeps the wiper circuit
closed so wiper can keep operating until the blades
reach their predetermined "PARK?” position.

When the wipers are turned on, current flows
from battery through the circuit breaker or fuse
through the motor field and armature to the dash
switch and on to ground, starting the wiper.

NOTE: Refer to "Windshield Washer"” later in
this section for operation of washers.

TWO-SPEED OPERATION (Figs. 15 and 16)
Low Speed Operation

When the dash switch is placed in "LOW"
speed position, current from the battery flows
through the series field coil and divides; part
passing through the shunt field coil to ground at
the dash switch, the remaining partpassing through
the armature to ground at the dash switch.

High Speed Operation

Moving the dash switch to "HIGH" Speed posi-
tion opens the shunt field circuit to ground at dash
switch and keeps the armature circuit closed to
ground. The shunt field current must then pass
through a resistor located on the wiper terminal
board, and then through the same lead that connects
the armature circuit to ground through the dash
switch.

Parking Circuit

When wiper is turned off, circuit is broken at
the dash switch. However, current from battery
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Nut 10 Gear Box Housing
Crank Arm 11 Brush Plate Assy, and
Seal Cap Mounting Brackets
Retaining Ring 12 Brushes

W asher 13 Wave Washers

Gear Box Cover
Output Gear and
Shaft Assy.
Intermediate Gear
Wave Washer

14 Flat Washers
15 Armature
16 Thrust Plug

Sec. 1A-13

Frame and Field
End Plate
Tie Bolts

(Two Required)

T-3642

Figure 18—Wiper Motor and Gear Box Assembly

INSPECTION

Check armature shaft, gears, and supporting
bushings for wear. Inspect commutator for evi-
dence of arcing or loose solder joints to armature
windings. Check "PARK" contacts for dirt or oxi-
dation. Inspect for worn brushes, weak springs,
and binding in holders.

In general, inspect all parts for serviceability
and replace as required. All parts can be replaced
individually except motor frame and field which is
serviced as an assembly. Service kits provide all

BRUSH HOLDER

REMOVE BRUSH SPRING FROM SLOT
AND PLACE IT IN GROOVE AS SHOWN

Figure 19—Releasing Brush Spring Tension

necessary attaching parts for installation of gear
cover and terminal board.

Figure 20—End Play Wave Washer Installation
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CHECKING INSTALLED WIPER

Wiper Will Not Shut Off

1. Determine if woper operates inboth "HIGH"
and "LOW" speeds, "LOW" speed only, or "HIGH"
speed only.

IMPORTANT: Wiper must operate in "LOW"
speed during parking cycle.

2. Disconnect the wiring harness from wiper
motor and try operating wiper independently of the
dash switch as shown in figure 17. If wiper oper-
ates correctly independently of the dash switch
(shuts off correctly with crank arm in "PARK"
position) refer to possible causes below:

a. If wiper operates in both speeds, lead be-
tween wiper terminal No. 1 and dash switch is
grounded, or the dash switch is defective.

b. If wiper operates in "LOW" speed only, the
lead between wiper terminal No. 3 and dash switch
is grounded, or the dash switch is defective.

c. If wiper operates in "HIGH" speed only, the
lead between wiper terminal and dash switch is
open, or the dash switch is defective.

3. If wiper still fails to operate correctly,
remove it from cab, then remove covering from
over drive gears and check parking switch contacts
which may be broken or stuck in closed position;
check for a grounded lead at No. 1 or 3terminals
(fig. 17), or for a grounded shunt field.

W iper Inoperative

1. Check wiring harness connections at motor
and at dash switch.

2. Check fuse (if used) or circuit breaker.

3. See if wiper motor ground strap is secure.

4. Check for loosely mounted dash switch.

5. If wiper still fails to operate, disconnect
wiring from motor, and check for 12 volts at motor
No. 2 terminal (fig. 17). No voltage indicates de-
fective wiring.

6. With harness disconnected from motor, try
operating motor as shown in figure 11. If wiper fails
to operate, remove wiper transmission linkage and
recheck wiper operation. If wiperoperates, linkage
is at fault. If wiper does not operate, remove unit
from vehicle for disassembly.

Wiper Has One Speed - Fast
Check for a defective dash switch or open lead
between motor No. 3 terminal and dash switch.

Wiper Has One Speed (LOW) and Shuts Off

With Dash Switch in "HIGH" Speed Position
Reverse harness leads that connect to motor

terminals Nos. 1and 3.

Blades Do Not Return to "PARK" Position
When Wiper is Turned Off

1. Check wiper motor ground connection to the
cab.

GENERAL MAINTENANCE

2. Remove wiper motor from cab and check

for dirty, bent or broken "PARK” switch contacts.

W iper Speed Normal in "LOW”
But Too Fast in "HIGH”

Remove wiper motor from cab and check for
an open motor resistor.

Intermittent Operation
Check for loose wiper ground connection and/
or loose dash switch mounting.

WIPER MOTOR AND GEAR BOX
DISASSEMBLY AND ASSEMBLY

DISASSEMBLY (Fig. 18)

Gear Box

1. Remove washer pump mounting screws and
lift pump from motor.

2. Remove washer pump drive cam (fig. 22).
Cam is pressed on shaft but may be removed by
carefully wedging two screwdrivers between cam
and plate.

3. Lightly clamp crank arm in a vise and re-
move crank arm retaining nut. Separate arm from
shaft.

NOTE: Failure to clamp crank arm may re-
sult in stripping of drive gears when retaining nut
is removed.

4. Remove seal cap, retaining ring, and end-
play washers.

5. Drill out gear box cover attaching rivets
and remove cover from motor assembly.

NOTE: Necessary parts for reassembly of
gear box cover to motor is contained in service
repair package.

6. Remove output gear and shaft assembly,
then slide intermediate gear and pinion assembly
off shaft. Note position of wave washers.

7. If necessary, remove terminal board and
"PARK" switch by marking wires and unsoldering
at terminal lugs. Drill out terminal board attaching
rivets and remove board.

Motor

1. Remove motor through bolts, tap motor
frame lightly, and separate motor assembly from
gear box housing.

2. Remove brush tension by placing brush
spring in holder groove as shown in figure 19.

3. Slide armature and end plate from motor
frame and field. Note arrangement of wave wash-
ers (fig. 20) on gear end of armature shaft before
removing to assure proper installation upon motor
assembly.

4. Pull end plate from armature. Note thrust
plug between tip of armature shaft and end plate.

CHEVROLET 40-60 TRUCK SERVICE MANUAL



ASSEMBLY (Fig. 18)

Motor

Reassemble motor using reverse order of
"Disassembly" procedures.

NOTE: Be sure wave washers on armature
shaft are installed properly as shown in figure 20.
Lightly lubricate armature shaft bushings with
light machine oil. Be sure brushes are properly
positioned in holders before armature commutator
protrudes between brushes.

Gear Box

1. Assemble gear box in reverse order of
"Disassembly” procedures.

NOTE: Lubricate gear teeth with Delco Cam
and Ball Bearing Lubricant or equivalent. Be sure
cover is properly located over dowel pins and that
ground strap is properly positioned before securing
cover. Seal cap (fig. 18) should be cleaned and re-
packed with water-proof grease before reassembly.

2. Install crank arm on output shaft so that
alignment marks line up with those on cover when
wiper motor is in "PARK" position (fig. 13). Re-
place and tighten retaining nut after placing crank
arm in vise.

3. Check operation by connecting assembled
motor to battery as shown in figure 17.

WINDSHIELD WASHER PUMP

GENERAL INFORMATION

The "E" type washer pump used on the "E"
type rectangular non-depressed park wiper motors
resembles previous models somewhat in physical
appearance but it has been changed considerably
internally. Refer to figure 21 for view of pump
mounted on wiper motor assembly. Past model
pumps used a bellows system for the pumping
mechanism whereas the new design incorporates
a piston enclosed in a plastic cylinder housing.
The piston type pump provides higher pressures
and increased volume (fig. 24).

The basic principle of operation is very sim-
ilar to past model pumps of this type. The pumping
mechanism is powered by a four-lobe cam which
is pressed on wiper motor output shaft. This cam
rotates whenever the wiper motor is running. Pro-
gramming is accomplished electrically and mech-
anically through use of a pump solenoid circuit
and ratchet wheel arrangement.

OPERATION

Conventional Cab Models (Single Wiper Motor)
Pushing in on the wiper switch knob causes the
washer to activate and also causes wipers to ac-
tivate in "LOW" speed. If operator wishes high
speed wiper action he must manually switch to
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Figure 21—Water Pump Attaching Screws

"HIGH" speed. At the end of washer cycle, washer
will automatically shut off; wiper must be shut off
manually, regardless of high or low speed.

CAM FO
UPPER

CAM FOLLOWER FOUR LOBE CAM

LOWER PIN

T-5930

Figure 22—Separating Pump From Motor
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Figure 23—Checking Washer Solenoid

Tilt Cab Models (Two Wiper Motors)

Pushing in switch knob of left-hand wiper
switch causes washer to activate, and also causes
left-hand wiper to activate in "LOW?” speed. If
operator wishes "HIGH” speed and/or right-hand
wiper action also, he must manually control both.
At the end of washer cycle, washer willautomatic-
ally shut off; wiper(s) must be shut off manually
regardless of speed (both left- and right-hand).

PUMP REMOVAL (Figs. 21 and 22)

1. Disconnect water hoses to washer pump
making certain they are properly marked to as-
sure correct installation.

2. Disconnect electric wiring from washer
terminals.

3. Remove washer pump attaching screws,
then lift pump off wiper motor.

PUMP INSTALLATION (Figs. 21 and 22)

1. Place washer pump in position on wiper
motor making sure lever arm pinproperly engages
four-lobe cam.

2. Secure pump to motor with two mounting
SCrews.

3. Reconnect electric wiring.

4. Reconnect water hoses.

TROUBLESHOOTING WASHER PUMP
(Refer to Fig. 23)

On-Vehicle Check
1. If washer pumps continuously when wiper

INTAKE VALVE
PISTON ACTUATOR

SPRING PLATE TANG

ACTUATOR PLATE
EXHAUST VALVE T-5881

Figure 24—Washer Pump Piston and Valve Assembly

is on, disconnect wiring from washer pump.

a. If pump shuts off, trouble is located inwir-
ing harness or dash switch.

b. If pump fails to shut off in Step a, remove
pump assembly from vehicle for further checking.

2. Check the following items if pump is in-
operative:

a. Reservoir contains water solution.

b. Hoses are not damaged and hose connec-
tions are tight.

c. Screen at end of jar cover hose is not
plugged.

d. Electrical connections to washer pump and
dash switch are secure.

e. Nozzles are not plugged.

3. If all items in Step 2 check out, start wiper
motor only, then push washer button and listen for
"click” as washer solenoid pulls in. If no "click"
is heard, check for 12 volts at terminal No. 2 (fig.
23). No voltage indicates defective wiring. If "click"
is heard, proceed to Step 5.

4. If correct voltage was found in Step 3, con-
nect a jumper wire from washer terminal No. 1to
ground (fig. 23) and operate wiper. If washer relay
"click" is heard and pump functions correctly, a
defective dash switch or an open circuit between
washer pump and dash switch is indicated; "No
Click™ indicates an open pump solenoid.

5. If relay "click” is heard in Step 3, listen
for the soft clicking as the pump ratchet wheel is
rotated.

a. If soft clicking is not heard, the pump mech-
anism is faulty and should be removed from the
wiper motor and checked.

b. If soft clicking is heard but no pumping ac-
tion occurs, replace the valve assembly and re-
check pump.

Bench Check

1. Manually actuate the solenoid plunger and
check for binding condition.

2. Check relay coil as follows: Connect 12
volt supply to washer terminals (fig. 23). Observe
if solenoid plunger pulls in. Failure of solenoid
plunger to pull in indicates as open solenoid coil
or poor solder connections.
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NOTE: Ratchet pawl spring removed in above view

1 Coil Terminals

2 Solenoid Plunger

3 Actuator Plate Tang

4 Cam Follower Upper Pin
5 Ratchet Pawl

6 Cam Follower Lower Pin

7 Ratchet Wheel

8 Valve Assy. Mtg. Screws
9 Valve Assembly

10 Ratchet Dog

11 Dog Retaining Screw

Sec. 1A-X7
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12 Solenoid Coil Assembly
13 Pivot Pin

14 Piston Actuator Plate
15 Ratchet Wheel Spring
16 Ratchet Pawl Spring

Figure 25—Washer Pump Mechanism

3. If solenoid plunger pulls in correctly, man-
ually actuate the cam follower lower pin and ob-
serve if pump piston and actuator plate operate
freely. Locate and correct cause if bindingoccurs.

4. Attach a hose to the large or intake pipe.
You should be able to blow, but not draw, through
intake pipe (fig. 24).

5. Attach a hose individually to each of the
small exhaust pipes. You should be able to draw,
but not blow, through them. If any of the valves
allow air to pass in both directions, the valve as-
sembly is defective and must be replaced.

PUMP DISASSEMBLY AND ASSEMBLY (Fig. 25)

1. Remove washer pump cover.

2. Remove ratchet dog retaining screw. Hold
spring loaded solenoid plunger in position and
carefully lift the solenoid assembly and ratchet
dog off the frame of the pump.

3. Disconnect ratchet pawl spring. Remove

ratchet pawl retaining ring and slide ratchet pawl
off cam follower shaft.

4. Move ratchet wheel spring out of shaft
groove and slide ratchet wheel off shaft.

5. Pull pump housing away from frame until
housing grooves clear frame. Remove actuator
plate from ratchet wheel and cam follower shafts.

6. Remove screws that attach valve assembly
to pump housing. Separate valve assembly from
pump housing.

NOTE: Observe direction of pipes before re-
moving pipe assembly from pump housing.

7. To assemble, reverse "Removal"procedure

NOTE: During reassembly, be sure gaskethe-
tween housing and valve plate is properly positioned
in the housing and valve plate grooves. Also, be
sure triple O-ring is properly installed between
valve body and pipe assembly. Hose connections
on pipe assembly should be pointed in same direc-
tion as original position.
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Contents of this section are listed in Index below:

Subject Page No.
(O Lo I D X of 1 o Lo o TSP PSOTSTR B-18
Cab MOUNTINGS oottt et b e bbbt b et e bbb es B-18

CaAD S @A TTN G i B-18
Cowl Ventilator Grille Replacement......
Side Cowl Ventilator Replacement.......
SEALS
Door Assembly........

Cab Replacement
Heater - General Description

NOTE: Maintenance information on painting, windshield glass, and windshield
wipers which is common to all types of cabs is explained at beginning of this group
in "GENERAL MAINTENANCE" (SEC. 1A). Information on sheet metal components

is covered in SHEET METAL (SEC. 11) of this manual.

CAB DESCRIPTION

The basic conventional cab is of all steel
welded construction (fig. 1). Cab side construction
consists of a one-piece body door opening frame
which assures more positive sealing around the
door when closed.

The one-piece roof panel has longitudinal
ribbing to stiffen and reinforce the roof. The floor
panel, also of one-piece construction eliminates
joints, pockets and seams which normally act as
moisture traps. In most cases, all paneling pieces
are lap-jointed and welded for maximum in sealing
and structural strength.

Front outside air intake is located at top cen-
ter of cowl. Opening and closing of intake is con-
trolled by push-pull lever at top of dash panel.
Outside air for the heating system enters through
a separate louvered opening at right side of cowl.

Doors are of double-wall construction. Lower
inner panel of door has a cut-out allowing access
to door control mechanism for adjustment and
parts replacement. Horizontal slots in door hinge
assembly provides for adjustment of door in cab
opening. Door vent window is of friction-type with
positive theft-resistant latch.

The windshield used on all conventional cab
models covered in this manual is of the one-piece
type.

CAB MOUNTINGS

Four point type cab mountings are used on
these vehicles. The front mount consists of an

upper and lower cushion assembly as shown in
figure 2. Cab rear mounts are of the compression
type (fig. 3), utilizing rubber biscuit cushions. This
compression-type mounting is readily replaced by
removing one mounting bolt.

At regular intervals, all cab mountings should
be checked for loose attaching parts and for de-
teriorated or collapsed rubber cushions.

Any one cab mounting can be readily replaced
after removing the weight of cab at that particular
mounting.

IMPORTANT: Raise cab only to height neces-
sary to replace mounting components. If cab is
raised too high, damage to vehicle operating con-
trols, wiring and lines may occur. Before lowering
cab, be sure cushion is properly centered between
frame and cab.

CAB SEALING

Cab construction details showing location and
application of sealing compound and undercoating
are shown in figure 4. In servicing complete panels
or only a portion of a particular section it is help-
ful to know where the panel is sealed.

COWL VENTILATOR GRILLE

REPLACEMENT
(Refer to Figure 5)

The plenum chamber, located below the air

inlet grille, can be flushed out without having to
remove the air inlet grille from the cowl. However,
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17

Heater Hole Cover Assembly

hole Tapping - Dash and Toe

Side Cowl Ventilator Cab and W/S Cowl
W/S Wiper Motor

W/S Washer Jar and Hoses

W/S Wiper Linkage

W/S Wiper Blades

Figure 2—Cab Front Mounting

10

SR E

14

Pad Assembly and Defroster Outlet

Ash Tray Assembly and Cover Cab and W/S Cowl
Instrument Pane! Compartment

Instrument Panel Compartment Door

W/S and Back Window Installation

Transmission Cover

Dash Mats and Floor Insulators

Figure 1—Cab and Components (Typical)
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15
16
17
18
19
20
21

Dome Lamp Assembly

Door Sill Plate and Plugs Cab
Sunshade and Inside Mirror
Short and Long Arm Mirror
Seat Belt Installation

Fuel Caution Plate

Body Mounting T-3650

Figure 3—Cab Rear Mounting
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1 Hinge Pillar to Cowl 5 Roof Outer & Back

Side & Cowl Top Panel
to Plenum 6 Roof Outer & Front
2 Dash Panel & Cowl Panel
Side Panel to Floor 7 Upper Cab & Drip
Panel Molding Cab -
3 Hinge Pillar & Lock Windshield Pillar
Pillar to Windshield
4 Undercoating Header to Rocker
T-6417-1

Figure 4—Cab Sealing Area

Figure 5—Cowl Ventilator Grille Intake

Figure 6—Side Cowl Ventilator
if necessary, air inlet grille can be readily re-
moved from cowl opening as follows:

1. Remove windshield wiper arms from wiper
pivot shafts.

2. Raise hood and remove screws, retaining
cowl ventilator grille and cowl hood ledge seal.

3. Remove four screws from the rear recess-
ed louvers.

4. Remove the six screws retaining the front
of the grille to the cowl.

5. Remove the two larger size screws from
each end of the grille at the forward corners.

6. Remove one screw each side which is ex-
posed when the door is opened.

7. Inspect cowl hood ledge seal for fatigue or
cuts and replace if necessary.

8. Reverse removal procedure to install.

SIDE COWL VENTILATOR
REPLACEMENT
The entire outlet valve assembly may be re-

moved from the vehicle by removing two screws
and depressing the pins. Refer to figure 6.

The quality of maintenance is as important
as the regularity with which itis serviced.
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SEATS

NOTE: No attempt is made herein to cover all
the available optional seats.

SEAT REPLACEMENT

NOTE: Seat with slide adjusters and seat back
can be removed as a unit.

1. Remove four cap screws and washers which
attach each seat to cab floor (fig. 7).

2. Tilt seat back forward, then lift seal as-
sembly from cab.

3. Seat adjuster can be removed from seat
after disengaging end of seat return spring and
locking. Remove rod and four cap screws and wash-
ers attaching adjusters to seat.

4. Install seat adjusters to seat with eight
attaching cap screws and washers.

ADJUSTMENT

Seat is provided with two adjustments. Alever
at left of cab for positioning seat "Fore'’or "AFT."
Push down on lever to disengage seat position lock.
An adjusting screw is provided at each side of the
seat back frame for tilting seat back to the posi-
tion desired. The release action of right-hand
adjuster lock may be adjusted by kinking the lock-
ing rod.

NOTE: A minimum clearance of 7/16” should
exist between the seat back and gas tank.

LEVEL RIDE SEAT SERVICE

To get full benefit from the optional level ride
seat, proper adjustment is of primary importance.

BACK REST ADJUSTMENT
To adjust back rest angle (A, fig. 8), depress
top of seat back and move to desired position.

FORE AND AFT ADJUSTMENT

Any point within the 4-inch travel may be se-
lected by moving lever (B) in figure 8, toward the
right-hand side of the vehicle to disengage seat
lock.

SEAT TORSION BAR ADJUSTMENT
(Refer to Figs. 8 and 10)

The ratcheting adjuster lever (C, fig. 8) reg-
ulates the amount of weight the seat will support.
Proper adjustment places the up and down travel
of the seat suspension of the midpoint, limiting
the occurrence of bottoming or topping of the
suspension.

Proper adjustment is indicated by the ride
level indicator (fig. 10), which is located behind
left frame upright. Position 3 in figure 10indicates
correct adjustment (tip just flush with forward
edge of upright). If seat is too stiff, the indicator
will be in position 1; if too soft, in position 2. Ad-
just for position 3 by moving lever (C, fig. 8).
Direction of ratcheting action may be changed by
moving control at base of lever. Turning lever

Figure 8—Level Ride Adjustment
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Figure 9—Exploded View of Level Ride Seat
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clockwise increases the amount of weight the seat
will support.

LEVEL RIDE SEAT SERVICE

NOTE: Key numbers in following text refer
to figure 9.

TORSION BAR

Removal

1. Wedge upper seat in top position by using
wood shim under tube located under front of seat
cushion or by shim under tube located below back
cushion.

2. Remove preload on torsion bars by rotating
adjuster lever assembly (30) counterclockwise un-
til adjuster assembly is disengaged from seat.

3. Disengage back cushion from seat assem-
bly by removing bolts and lock washers (52 and 47).

4. Disengage seat cushion from assembly by
removing nuts, lock washers and washers (48, 47,
and 46). Move seat cushion forward to free rubber
rollers (45) from housing under seat cushion.

5. Remove right-hand side panel assembly
(29) by tapping out sideways. This allows yoke (26)
to drop free (figs. 10 and 11).

6. Remove torsion bar set (27) from tube.

Sec. I1B-23
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Figure 10—Ride Level Indicator

Installation tube at left-hand side of seat.
1. Insert torsion bar set (27) in tube being 2. Replace right-hand side panel assembly
sure that bars are engaged in retainer (25) inside (29) with yoke (26) held in position inside housing
1 Base Assy., w/Bearings 21 Shock Absorber Assy. Kit 40 Adjuster
2 Outer Lever Assy., w/Pins 22 Shock Absorber Assy., 41 Washer, Plain 5/16 Thick
and Bearings w/Bearings 42 Lub. Fittings (3/32 Shank)
3 Bearing, Flanged 23 Bearing Kit (Shock Absorber) 43 Knob (Plastic)
4 Pin-Drive 24 Bearing, Flanged 44 Thrust Washer
5 Center Lever Assy. 25 Retainer (T-Bar) 45 Roller and Bearing Assy.,
6 Bearing, Housing, L.H. 26 Yoke (Adjuster) (Rubber)
7 Bearing, Housing, R.H. 27 Torsion Bar Set 46 Washer, Plain 5/16 S.A.E.
8 Roller and Bearing Assy. (2 Bars per Set) 47 Lock Washer, 5/16S.A.E.Med.
9 Stud 28 Side Panel Assy., L.H. 48 Nut, Hex. 5/16-18 (UNC-2B)
10 Snap Ring 29 Side Panel Assy., R.H. 49 Bumper (Topping)
11 Washer, Plain 30 Adjuster Screw and Lever 50 Seat Adjuster, R.H.
12 Lock Washer,3/8 S.A.E. Med. Assy. 51 Seat Adjuster, L.H.
13 Nut, Hex. 3/8-16 (UNC-2B) 31 Gear 52 Cap Screw, 5/16-18 x 5/8
14 Bearing, Flanged 32 Adjuster Screw 53 Bumper (Bottom)
15 Washer, 33 Lever Assy. 54 Seat Cushion Assy.
Plain 7 Ga. x 17/32 x 7/8 34 Washer 55 Cover Assy., Seat Cushion
16 Shock Lever Assy. Kit 35 Spring (Tension) 56 Pad, Seat Cushion
17 Shock Lever Assy. 36 Acorn Nut (Self Locking) 57 Back Cushion Assy.
18 Hinge Shaft, Shock 37 Pin, Drive 58 Universal Riser Kit
19 Hinge Shaft, Shock, Rear 38 Washer, Plain 59 Fastener Clip, Cushion
20 Roll Pin 39 Thrust Ball Bearing 60 Ride Level Indicator

Legend for Figure 9
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Figure 11—Side Panel Removed

in side panel. Engage yoke (26) on free end of
torsion bar set (27).

3. Line up side panels right-hand and left-
hand retaining the 20-inch dimension over side
panels.

4. Reassemble seat cushion moving from front
of seat toward rear in order to engage rubber roll-
ers (45) properly in housing under seat cushion.

5. Reassemble back cushion.

6. Replace preload adjuster assembly being
sure that items (38 thru 41) are in their proper
positions. Engage yoke (26) hooked ends over lugs
on adjuster pin (40).

7. Preload torsion bars by rotating adjuster
lever assembly (30) clockwise (figs. 9 and 12).

8. Remove wood shims.

LEVEL RIDE SEAT SHOCK ABSORBERS

Removal

1. Wedge upper seat in top position following
operation 1, of "Torsion Bar Removal."

2. Remove preload on torsion bars following

procedure similar to operation 2, of "Torsion Bar
Removal." Do not disengage adjuster assembly.

3. Remove seat cushion following operation
4, of "Torsion Bar Removal."

4. Wire side panel assemblies (28 and 29)
across front of seat to retain their position (19%"
from outer surface to outer surface).

5. Remove two snap rings (10) from ends of
hinge shaft (18) at front of shock absorber.

6. Remove hinge shaft (18) by tapping outfrom

Figure 14—Seat Lubrication Fitting
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left-hand to right-hand side. This operation frees
two washers (15).

7. Remove two roll pins (20) from hinge shaft
at rear of shock absorber. Use small diameter
punch.

8. Remove hinge shaft (19) at rear of shock
absorber. This frees shock absorber.

Installation

1. With shock absorber (22) inproper position,
replace hinge shaft (19) at rear of shock. (Also
refer to fig. 13.)

2. Replace two roll pins (20) in hinge shaft,
locking roll pin on right-hand side in nibs in bent-
up ear.

3. Replace hinge shaft (18) at front of shock
absorber, driving shaft from right-hand to left-

DOOR
DOOR REPLACEMENT

Remove the door assembly from the body by
removing the hinges from the door.

DOOR ADJUSTMENT

Door adjustment may be accomplished at two
places; at the hinge straps-to-door panel and at
the hinge cage-to-pillar. Before adjustment is
made on any door, however, the striker plate should
be removed. The door can be moved fore, aft, up
and down at the hinge pillar and the door also can
be moved in or out at the hinge-to-door panel.
However, in order to adjust the door assembly at
the body hinger pillar it isnecessary touse special
door hinge bolt wrench Tool (J-22585) (fig. 15).
Move door as required and tighten bolts.

The door should have a normal clearance of
5/32" around the entire lip of door except at the
bottom where it should be %' from the door sill.

The door should be adjusted in the opening so
the edge of the door across the top and also at the
lock side is parallel with the body opening as near-
ly as possible.

Tighten bolts to 20 to 25 foot-pounds after
adjustment and replace and adjust the door striker
plate as outlined later under "Door Lock and
Striker Plate."

DOOR LOCK AND STRIKER
REPLACEMENT

NOTE: Door lock striker and attaching screws
are important attaching parts in that they could

Sec. IB-25

CONVENTIONAL CAB

hand side. Serrated end of shaft to enter shock
lever (17) last. Drive shaft through two washers
(15) and through shock absorber loop.

4. Replace two snap rings (10) at ends of front
hinge shaft (18).

5. Line up side panels right-hand and left-
hand retaining the 19%" dimension over side panels.

6. Reassemble seat cushion following oper-
ation 4 of "Torsion Bar Installation.”

7. Preload torsion bars by rotating adjuster
lever assembly (30) clockwise.

8. Remove shims.

LEVEL RIDE SEAT LUBRICATION

Lubrication fittings are shown in figure 14.
Level ride seat should be lubricated whenever
vehicle is lubricated.

ASSEMBLY

affect the performance of vital components and
systems, and/or could result in major repair ex-
pense. They must be replaced with one ofthe same
part number or with an equivalent part if replace-
ment becomes necessary. Do not use a replace-
ment part of lesser quality or substitute design.
Torque values must be used as specified during
reassembly to assure proper retention ofthis part.

Adjustment of the door lock and striker plate
should be made after the door hinges have been
assembled to the doors.

Figure 15—Door Hinge Bolt Wrench J-22585 (Typical)
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NOTE: Refer to "Door Lock Replacement”
later in this section for the door lock replacement.

Remove and replace four bolts for replacing
the striker plate at the door lock pillar and adjust
as required following:

ADJUSTMENT

1. Position striker assembly on body lock

pillar so that the rotor cover outer face on the door

PILLAR STRIKER
MOUNTING DEPRESSIONS

Figure 17—Lock Rotor Cover Assembly and Striker Plate

swings into the striker assembly with 0.10” clear-
ance to the lock rotor cover. Use special burred
shims as required (fig. 16).

NOTE: Under usual conditions, shims are not
required.

2. Vertical slots are provided in the body lock
pillar to vertically position the striker so that the
lock rotor and rotor coverassembly swing smooth-
ly into the opening between the teeth and striker
wedge block (fig. 17).

NOTE: The lock rotor cover assembly must
clear the striker plate as the lock enters the
striker.

3. As an aid to striker adjustment, outline the
striker in pencil or crayon for use as a base for
adjustment. Horizontal slots are provided in the
striker plate to position the striker assembly later-
ally so that the door outer surface is flush with
the pillar surface at the door rear edge within
1/16” (fig. 18).

NOTE: The striker inner edge mustbe parallel
to the striker mounting depression on the pillar.

DOOR CHECK AND UPPER HINGE

The door check is part of the front door upper
hinge. The new front door check hinge combination
allows a friction load to hold the door in any posi-
tion between full open and closed. The front door
check-hinge assembly is replaced as a complete
unit as follows:

REMOVAL

1. Remove windshield wiper blade assemblies.

2. Remove cowl vent grille screws and lift off
grille.

3. Loosen front fender rear bolts.

4. With special Tool (J-22585) remove three
bolts securing front door upper hinge to cowl pillar.
Refer to figure 15.

a. Remove the door to upper hinge retaining

bolts.
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b. With aid of an assistant to support weight

of door, remove the door to lower hinge retaining
bolts and remove door.

INSTALLATION

1. Install hinge securely on pillar in same
location as before removed.

2. With the aid of an assistant fasten the door
to the hinge.

3. Adjustment of the door lock and striker
plate should be made after the door is positioned
in the opening.

4. Position striker assembly on body lock
pillar so the rotor cover outer face on the door
swings into the striker assembly with 0.10 inch
clearance to the lock rotor cover. Use special
burred shims as required.

NOTE: Usually shims are not required.

5. As an aid to striker adjustment outline the
striker in pencil or crayon for use as a base for
adjustment. Horizontal slots are provided in the
striker plate to position the striker assembly lat-
erally so that the door outer surface is flush with
the pillar surface at the door rear edge within 1/16".
Refer to figure 18.

NOTE: The striker inner edge mustbeparallel
to the striker mounting depression on the pillar.

6. Tighten front fender rear bolt, replace cowl
vent grille with screws and install windshield wiper
blades.

DOOR VENTILATOR ASSEMBLY
REPLACEMENT

REMOVAL

NOTE: The channel between the door window
glass and door vent is removed as part of the vent
assembly.

1. Regulate the door window glass to the full
down position.

2. Remove one clip each from the door lock
handle and window regulator handle using Tool
(J-9886).

3. Remove four trim panel screws and trim
panel. Remove water deflector (fig. 22).

4. Remove the bottom two screws directly be-
low the window regulator mechanism (fig. 19).

5. Slide door window glass rearward away
from ventilation.

6. Remove three sheet metal screws at the
upper front of the door (fig. 20).

7. Turn the vent assembly 90 degrees and
carefully remove by guiding up and out (fig. 20).

INSTALLATION

NOTE: Replace the door window glass and
regulate to the full down position before installing
the door ventilator assembly.
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Figure 19—Vent Assembly Inner Door Panel Attachment

1. Lower the ventilator assembly into the door
frame; center into position.

2. Make certain the rubber lip is positioned
before tightening screws.

3. Slide door glass forward engaging glass in
vent channel.

Figure 20—Vent Window Assembly Removal
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Figure 21 —Adjusting Ventilator Operating Tension

4. Attach the two screws below regulator as-
sembly.

5. Install and tighten the three screws at the
upper front of the door.

ADJUSTMENT

1. Adjust the ventilator adjusting nut by turn-
ing clockwise toincrease operating tension (fig. 21).

2. After making adjustment bend tabs over the
hex nut.

3. Install water deflector (fig. 22). Install
four trim panel screws and trim panel.

Figure 22—Regulator Assembly and Glass

4. Install door and window regulator handles

in horizontal position with handles pointing forward
and window fully closed.

DOOR VENTILATOR GLASS
REPLACEMENT

1. Using an oil can or similar means, squirt
Prepsol or equivalent on the glass filler all around
the glass channel or frame to soften the oil seal.
When the seal has softened, remove glass from
the channel.

2. Thoroughly clean the inside of the glass
channel with sandpaper, removing all rust, etc.

3. Using new glass channel filler, cutthe piece
to be installed two inches longer than necessary for
the channel. Place this piece of filler (soapstoned
side of filler away from glass) evenly over the
edge of the glass which will fit in the channel. The
extra filler extending beyond the rear edge of the
glass should be pinched together to hold it in place
during glass installation.

NOTE: One side of this filler (the outside of
the roll) is soapstoned. This is the side which goes
into the metal channel.

4. Brush the inside of the metal glass channel
freely with ordinary engine oil. This will enable
the glass and filler to slide freely into the channel.
Push the glass with the filler around it into the
channel until it is firmly seated. After the glass
is firmly in place, the oil softens the filler, caus-
ing it to swell, thereby making a perfect, water-
tight seal. Trim off the excess filler material
around the channel and at the ends of the channel.

NOTE: Glass should be installed so that rear
edge is parallel to the division post. Allow full
cure before water testing.

DOOR WINDOW ASSEMBLY
REPLACEMENT

1. Completely lower glass to bottom of door.

2. Remove inside door and window regulator
handles using Tool (J-9886). Mark location of the
handles for correct assembly.

3. Remove door arm rest and trim pad. Re-
move rain shield (fig. 22).

4. Mask or cover upper portion of door window
frame. Remove ventilator assembly as previously
outlined.

5. Slide glass forward until front roller is in
line with notch in sash channel. Disengage roller
from channel.

6. Push window forward and tilt front portion
of window up until rear roller is disengaged.

7. Put window assembly in normal position
(level) and raise straight up and out.

8. Reverse above procedure for installation.
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DOOR WINDOW REGULATOR
REPLACEMENT
(Refer to Figure 22)

REMOVAL

1. Wind window all the way up.

2. Remove the inside door handles with Tool
(J-9886). Mark the location of the handles for cor-
rect assembly.

3. Remove door trim pad secured with four
screws. Remove rain shield (fig. 22).

4. Remove four screws securing regulator to
inner panel.

5. Push regulator out of circular opening
while holding rear of assembly, then slide assem -
bly to the notches in the carrier channel and out
through the door access hole.

INSTALLATION
Install regulator in reverse order of removal.
Lubricate regulator gears with Lubriplate.

DOOR OPENING WEATHERSTRIP
REPLACEMENT

Side door sealing incorporates an inner seal.
The inner seal is mounted on the body opening
welding flange (fig. 23) and goes completely around
the periphery of the opening. The molded weather-
strip material is cemented (fig. 23).

Success of weatherstrip replacement depends
entirely upon the quality of the cementused and the
care with which it is applied. All rust, road dirt,
and grease or oil must be completely removed as
should all old cement and bits of old weatherstrip.
After removing all foreign material from door
opening surface, wipe down with Prepsol or its
equivalent. Use only a good quality cement which
is made specially for weatherstrip installation,
following the manufacturer's directions. Proceed
as follows:

1. Open door and block open.

2. Remove sill plate retaining screws and re-
move sill plate.

3. Remove side door inner weatherstrip seal.

4. Remove used adhesive from cab door open-
ing with adhesive or cement remover.

5. Apply adhesive to cab opening.

6. Install molded corner of innerweatherstrip
starting where windshield post joins the header
panel.

7. Trim inner weatherstrip with a notch as
shown in figure 23 and butt ends together.

8. Reinstall sill plate and sill plate retaining
SCrews.
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Inotel

TRIM WEATHERSTRIP

AS SHOWN. BUTT

ENDS & CEMENT TOGETHER
TUBULAR SECTION

MUST BE OPEN TOXw
PROVIDE AIR PASSAGE.'

NOTE]

STRIP WITH SALVAGE
JOINT TO BE ,
INSTALLED SO THAW
JOINT FALLS IN |

VIEW A THIS AREA 7 [
76
VIEW B l'lc')-3667

Figure 23—Door Opening Weatherstrip

Figure 24—Installing Trim Panel Seal
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Figure 25—Handle and Lock Outside Door

DOOR TRIM PANEL SEAL
REPLACEMENT

1. Remove window regulator and door remote
control handles. Handles are retained by clips.

2. Remove trim panel from door (fig. 24).
Trim panel is retained by four screws.

3. Remove trim panel seal (fig. 24).

4. Apply cement to seal if necessary, then
start at one end of groove applying seal.

Figure 26—Lock Cylinder Installed

DOOR LOCK REPLACEMENT
(Refer to Figures 25, 26, and 27)

The locks are of the free rotor type. They in-
clude a safety interlock feature. Where necessary,
striker spacers should be used to ensure satisfac-
tory lock and striker engagement.

REMOVAL

1. Raise window.

2. Remove inside handles with Tool (J-9886).
Mark location of handles for correct assembly.

3. Remove trim panel.

4. Remove remote control sill knob.

5. From outside the door remove screws re-
taining lock to door edge and lower the lock as-
sembly.

6. Remove screws retaining remote control.

7. Remove lock, push button rod and remote
control rod as an assembly (fig. 27).

INSTALLATION

1. Transfer remote rod with clip to new lock.

2. Connect remote door handle rod to lock
after lock is positioned.

3. Secure lock screws.

4. Temporarily install remote handle.

5. Install remote control sill knob.

6. Check all controls for proper operation be-
fore reinstalling trim and handles.

Figure 27—Remote Control and Side Door Lock
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7. Remove remote handle.

8. Install trim pad.

9. Secure inside handles. Position horizontal
with handles pointing forward and window fully
closed.

DOOR LOCK CYLINDER ASSEMBLY
REPLACEMENT

1. Raise door window and remove door trim
pad.

2. With a screwdriver, or other suitable tool,
slide lock cylinder retaining clip (on door outer
panel) out of engagement and remove lock cylinder.

3. To install, reverse removal procedure.

Sec. I1B-31
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DOOR LOCK REMOTE CON1ROL AND

CONNECTING ROD REPLACEMENT
(Refer to Figure 27)

The remote control is secured to the door
inner panel by the three attaching bolts.

1. Raise door window and remove door trim
pad.

2. Remove bolts securing remote control to
door inner panel.

3. Pivot remote control inboard slightly, to
disengage connecting rod, and remove remote
control from door.

4. To install, reverse removal procedure.

NOTE: Connecting rod can be removed at this
point by disconnecting spring clip from lock.

CAB REPLACEMENT

REMOVAL

NOTE: Necessary equipment for efficient and
safe replacement of cab consists of a chain hoist
(%-ton minimum capacity), a sling having padded
hangers, and two or more support blocks to rest
cab on once the cab is removed from chassis.

1. Disconnect the battery.

2. Remove the hood panels.

3. Drain cooling system if equipped with heater
and disconnect heater hoses at cab cowl.

4. If equipped with air brakes, exhaust the
pressure from air system.

5. Disconnect all necessary wiring harnesses
and cables from cab or chassis.

6. If air conditioned, refer to "AIR CONDI-
TIONING" section and open system and cap lines
observing precautions found in above references.

7. Detach and/or disconnect all lines between
cab and chassis.

NOTE: Do not attempt to salvage clutch or
brake hydraulic fluid.

8. Disconnect accelerator linkage at cab cowl.

9. Disconnect mechanical parking brake.

10. Remove closure panel from cab floor at
transmission shift lever.

11. Disconnect speedometer cable at trans-
mission or at the dash unit.

12. Mark for alignment purposes later, the
steering shaft joint flange-to-steering gear shaft,
then remove the flange clamp bolt. When cab is
raised later, this connection will separate.

13. Remove the cab mounting bolts.

14. With a hoist sling device having padded
hangers, open doors and engage hangers to cab
door openings. DO NOT ATTACH HANGERS TO
DOORS.

NOTE: If sling device of type described above
is not available, a solid hardwood 4 x 4, TA feet
long, positioned through the cab with hoist chain

attached securely to each end, can be used. Place
padding at points where beam contacts cab.
15. Raise cab and remove from chassis.

INSTALLATION

1. Place cab mounting components in position
on chassis frame brackets. If desired, masking
tape can be applied to retain loose parts tempor-
arily in position.

2. Carefully lower the cab to chassis and at
same time engage the steering shaft to gear shaft
using marks made prior to removal for alignment.
Tighten shaft clamp bolt (when used) to 35 to 40
foot-pounds torque or clamp bolt nut (when used)
to 40 to 50 foot-pounds torque.

Install balance of cab mounting components.
Connect speedometer cable.

Connect hand brake if mechanical.

Connect accelerator linkage.

Connect all control and gauge lines.
Connect fuel line, if previously disconnected.
Connect heater hoses (if used), then fill
cooling system.

10. Service the hydraulic brake system, if
used.

11. Service the clutch hydraulic system. Use
new fluid.

12. Connect all electrical wiring.

13. Refer to "AIR CONDITIONING" (SEC. IE)
later in this section, for service of the air condi-
tioning system, if used.

14. Connect battery cables.

15. Install hood panels and align, if necessary.
Refer to SHEET METAL (SEC. 11) of this manual.

16. Recheck all connections of wiring, lines,
and control linkage.

17. With wheels blocked as a safety measure,
start engine, then final check all connections and
linkage.

©®No oS w
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HEATER-GENERAL DESCRIPTION

DELUXE AIR-FLOW HEATER

Components of the heater attach to the right
side of the fire wall. The blower motor, heater
core, and hose assembly mount on the engine side
of the fire wall while the distributor ducting, and
controls are under the dash (fig. 28).

The heater operates on outside air only with
the blower receiving its air-flow from the cowl
vent plenum chamber.

Engine coolant constantly flows through the
heater core during engine operation. Heater output
is adjusted by varying the air-flow through the
system. A dash-mounted three-lever control sys-
tem is employed (fig. 29). One lever controls the
defroster air deflector. The second lever opens
the air door and operates the three-speed fan
switch. The third lever operates a temperature
door which passes the air-flow either through the
heater core, around the core, or partially through
and partially around the core.

HEATER CONTROLS

DEFROSTER LEVER (Fig. 30)

Moving the "DEF.” (defroster) lever to the
right, moves an air deflector in the distributor
duct which channels the air-flow partially or fully
to the defroster air outlets.

TEMPERATURE DOOR

DEFROSTER
DOOR

AIR FAN LEVER (Fig. 30)

When "AIR FAN" lever is fully left, no air
passes through the system. Moving the lever to the
right about one-third of its travel opens the air
door in the air distributor duct. Moving the lever
further to the right operates the three-speedblow-
er switch.

HEAT LEVER (Fig. 30)

When "HEAT" lever is fully left, the temper-
ature door in the blower duct causes the air-flow
to bypass the heater core. Moving the lever to the
right moves the temperature door allowing some
air to pass through the core and some to bypass
the core. With the lever fully right, all air flowing
through the system passes through the core.

BLOWER ASSEMBLY REPLACEMENT
REMOVAL
1. Disconnect battery ground cable.

2. Support the right front of the hood in the
fully raised position.

3. Carefully scribe the hood and fender loca-
tions of the right hood hinge and remove the hinge.

4. Unclip the blower wire at the blower flange
terminal and note or mark the motor flange posi-
tion in relation to the blower case.

BLOWER ASSEMBLY

Figure 28—Deluxe Air-Flow Heater Schematic

CHEVROLET 40-60 TRUCK SERVICE MANUAL



AIR

TEMP

T-3822
FAN SWITCH

Figure 29—Deluxe Air-Flow Heater Controls

Figure 30—Deluxe Air-Flow Heater Control Panel

Sec. IB-33
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Figure 31 —Deluxe Air-Flow Heater Assembly

5. Remove the blower assembly mounting
SCrews.

6. Remove the blower assembly (pry the
flange away from the case carefully if the sealer
acts as an adhesive). Turn the motor until its
flange clears the hood hinge.

7. Remove the nut which attaches the blower
wheel to the motor shaft and separate the assembly.

INSTALLATION
1. Assemble the blower wheel to the motor
with the open end of the blower away from the
motor.
2. Install the assembly to the blower case,
connect ground strap, and connect the motor wire.
3. Remount the hood hinge aligning it care-
fully with the scribed lines. Check hood alignment.
4. Connect battery ground cable.

HEATER ASSEMBLY

INLfcT
MANIFOLD
HOSE TO INLET
MANIFOLD
HOSE TO WATtR
WATER PUMP PUMP
BUbH ,NG T-6429

Figure 32—Hearer hoses (OU Series) (typical)
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Figure 33—Heater Distributor and Ducts

BLOWER, CORE CASE, AND
CORE REPLACEMENT

REMOVAL (Fig. 31)

1. Drain radiator.

2. Disconnect battery ground cable.

3. Unclip the blower motor wire at the blower
flange terminal.

4. Disconnect heater hoses at the core tubes
(fig. 32).

5. Under dash, remove the seal on the temp-
erature door cable at the distributor duct adapter
and disconnect the cable from the temperature door.

6. Remove the case retaining screws and sheet
metal nuts. Pull the case away from the mounting
studs and inboard to remove it.

7. Remove the screws which attach the core
retainers to the case and remove the core.

NOTE: If desired, the air duct and distributor
can readily be separated as shown in figure 33.

INSTALLATION

1. Replace the core in the case using non-
hardening sealer. Attach the core with the core
retainers and screws.

2. Remount the case to the fire wall.

3. Connect the temperature door cable to the
door and replace the seal.

4. Connect the heater hoses to the core tubes
(the hose to the water pump attaches to the upper
core tube).

5. Connect the motor wire and battery ground
cable.

6. Refill the cooling system.

AIR DISTRIBUTOR DUCT ASSEMBLY

Figure 33 illustrates the air distributor duct
installed on vehicles with Deluxe Air-Flow heaters.

DEFROSTER DUCT ASSEMBLY

The defroster hose and outlets assemblies
are illustrated in figure 34.

CHEVROLET 40-60 TRUCK SERVICE MANUAL



CONTROL ASSEMBLY REPLACEMENT

REMOVAL (Fig. 30)

1. Remove the control assembly retaining
screws at the lower edge of the dash.

2. Lower the wunit and remove the blower
switch.

3. Remove the cables from the control unit
one by one and mount them in their respective po-
sitions on the replacement unit. Check cable ad-
justment.

INSTALLATION

1. Attach the blower switch and wiring to the
control unit.

2. Place the unit in position in the dash and
install mounting screws.

CONTROL CABLES REPLACEMENT
(Refer to Figure 29)

Remove the control assembly as outlined under
"Control Assembly Replacement” and replace the
affected cable or cables. Check cable adjustment

Sec. 1B-35 '
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before installing control assembly in dash. Access
to the temperature door cable at the heater is
through the plastic seal at the duct adapter.

BLOWER SWITCH REPLACEMENT

Blower switch replacement is covered as a
part of "Control Assembly Replacement." Refer to
that section for the necessary steps.

RESISTOR UNIT REPLACEMENT
(Refer to Figure 35)

REMOVAL

1. Remove glove box assembly.

2. Unplug harness connector from resistor
unit. Remove the unit attaching screws and remove
unit.

INSTALLATION

1. Place resistor unit in distributor duct and
install attaching screws. Connect harness connec-
tor to unit.

2. Install glove box assembly.

Refer to "GENERAL MAINTENANCE" atbeginning

of this section for information on straightening,

refinishing, and painting of cab which will apply.
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For AIll Air Conditioning Information Refer to Separate
"AIR CONDITIONING" sub-section at end of this section.

Some solvent cleaners are toxic and harmful; there-

fore, the following safety precautions should be used:

1.

Always use in a well ventilated area. Car windows
and garage doors must be open when such cleaners
are used.

Avoid prolonged or repeated breathing of vapors
from cleaner.

Avoid prolonged or repeated contact with the skin.
Keep away from eyes and mouth.

Some cleaners are flammable and every precaution
and care must be exercised in handling these cleaners.

Always follow directions specified by the manufac-
turer of the product used (label directions).
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Maintenance information on windshield wipers, windshield and rear
window glass replacement, and cab painting is explained in "GENERAL
MAINTENANCE" section at beginning of this group. Referto LUBRICA-
TION (SEC. 0) for cab lubrication information. Contents of this section

Sec. 1C-37

are listed in Index below:

Subject

D @SCIIP IO N i s

Cab Tilting Instructions
Cab Mountings

INSUTAtION s
SEALS i

Cab Ventilation and Heating
Cab Replacement....coviiinnenn.
Torsion Bar Replacement

Torsion Bar Tension Adjustment

CAB DESCRIPTION

The series 40 through 60 tilt cab is of all-
steel welded construction (fig. 1). Cab fully sur-
rounds engine and can be tilted 55 degrees to
expose engine for servicing. The cab tilting
mechanism is integral with cab front mountings
and tilting is accomplished by means of a torsion
bar extending across cab front hinge mountings.
One end of torsion bar is anchored to cab, where-
as opposite end is anchored to chassis. Cab is
retained in lowered (operating) position by posi-
tive locking mechanism located at rear of cab.

Access for minor engine servicing, such as
oil and engine coolant, is accomplished without
tilting cab through access doors in panel at rear
of passenger seat and at top of seat back riser. A
concealed step is constructed in floor of each door
opening. Also, a central island shifting area thatis
not disturbed with the cab tilted, is located be-
tween the seats. Island contains transmission shift
lever and hand brake lever.

Two-piece windshield is retained in cab open-
ings with a one-piece rubber seal expanded into
position by a small rubber insert. No sealing com-
pound or cement is used. Rear window glass and
rear side glass is retained in same manner as
windshield glass.

Doors are on swing-out type hinges with the
upper hinge incorporating a spring-loaded door
check for holding door open. Door is retained at
the rear by a striker bolt on cab pillar. Outside
handles are stationary-type screw retained to door
and have a push button-type latch control.

Vent window in forward portion of door is of
friction-type having apositive theft-resistant latch.
Friction mechanism consists of a nylon bushing on
lower pivot of vent which exerts frictional force
against tension clamp mounted to door paneling.

Outside air enters cab through a vent directly
in front of driver and through the outside air heat-
ing system. Air entry from outside of cab is made
through a louvered, removable panel, located in
front center of cab just above radiator grille open-
ing. Air flows through plenum chamber between

Figure 1—Tilt Cab Interior Construction
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Figure 2—Releasing Cab Hold-Down Mechanism

outer and inner cab paneling and is dispersed to
heater and vent outlet.

Cab is three-point mounted to chassis. Weight
of cab at front is supported on cab right and left
tilt hinges and a support bracket having rubber
cushions, supports cab atrear center. Cabtilt hold-
down mechanism locks cab firmly on cushions.

The underside of cab is completely insulated
to deaden sound and prevent corrosion. A rubber
weatherstrip around perimeter of door is used for
sealing door to cab opening.

CAB TILTING INSTRUCTIONS

TO RAISE CAB (Fig. 2)

IMPORTANT: Before tilting cab forward, re-
move loose articles in cab; also place transmis-
sion shift lever in neutral and apply hand brake.

1. Close both doors of cab.

Cab Rear Support

Sill Brackets

ft ST/ e~ * rxiniu Left

, "0 Frame Bracket Frame Bracket
Check Link and

Release Rod

CAB FRONT MOUNTING

2. At right rear of cab remove safety chain
hook.

3. While holding safety catch release rod to
the right, pull hold-down release lever out and up-
ward until hold-down catch becomes disengaged
and rear of cab raises from mount (fig. 2). Tilt
the cab completely forward until check link at right
front mounting locks cab safely infull-tiltposition.

IMPORTANT: Make sure check linkisproper-
ly engaged with frame anchor pin.

TO LOWER CAB (Fig. 2)

IMPORTANT: Before lowering the cabto oper-
ating position, make sure transmission shift lever
is in neutral position and that hand brake lever is
in the applied position.

1. Release check link at right front mounting
(see inset, fig. 2) by pulling rearward on link re-
lease rod, then pull cab back to operating position.

2. Safety catch at rear of cab will automatic-
ally become engaged. Pull downward on hold-down
release lever and engage lower end of lever in
lever spring catch, bracket-mounted to rear of cab.

3. Engage safety hook through matching holes
in clip bracket and lug on lever by inserting the
chain hook from underside.

NOTE: The raising and lowering effort of cab
can be adjusted as desired by means of relocating
torsion bar anchor lever at left frame bracket. If
required, make adjustment as directed later under
"Torsion Bar Tension Adjustment.”

CAB MOUNTINGS

Cab is three-point mounted with two pivot-type
mountings at front and twin cushion-type mountings
at rear. Refer to figure 3 for typical views of
mountings.

, Lubrication Fitting

Cab Hold-Down Catch
Return Spring

Hold-Down Catch
Release Rod

Cab Rear Mounting]
Cushions

Safety Cate

Safety Catch
Release Rod

Release Rod Lever

Check Link
Release Rod

CAB REAR MOUNTING

Figure 3—Cab Mountings
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Apply Adhesive
to Both Surfaces

Insulation Strip

Figure 4—Applying Insulation

Interconnected with the cab front mountings is
a torsion bar (fig. 3) which is under load when cab
is in either the operating or full-tilted position.
Right end of bar is anchored to cab bracket and
left end is anchored by lever to frame bracket as
shown in figure 3. Bar is unloaded when cab is
tilted approximately 45 degrees, therefore, torsion
bar assists operator in both the raising and lower-
ing of cab.

CAUTION: UNDER NO CIRCUM-
STANCES SHOULD THE BOLTS WHICH
ATTACH TORSION BAR RIGHT ANCHOR
BRACKET TO CAB AND THE TORSION
BAR LEFT ANCHOR LEVER TO FRAME
BE LOOSENED OR REMOVED WHENCAB
IS IN OPERATING OR FULL TILT POSI-
TIONS WHICH IS WHEN BAR IS LOADED.
AN INJURY COULD RESULT WHEN
ANCHOR BRACKET AND TORSION BAR
IS ALLOWED TO RELEASE.

Attaching bolts can be removed safely when
bar is unloaded, cab tilted part way (approx. 45
degrees). Normally it should never be necessary
to remove bolts. Whenever torsion bar is inoper-
ative, cab must be supported safely.

Attaching bolts at front pivot mountings should
be checked at regularintervals fortightness. Loose
mountings will allow shifting of cab and eventual
failure of other items connecting cab to chassis.
Front pivot mountings have fittings for lubrication
purposes. Lubricate as directed under LUBRICA-
TION (SEC. 0) of this manual.

Rear mounting has positive locking mechan-
ism to retain cab in normal operating position in
relation to chassis frame. The rear mounting also
includes an additional safety catch. Tightness of
cab hold-down lock can be adjusted by shortening
or lengthening catch release rod. After adjusting

Sec. 1C-39
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Four Attaching Studs
1(Stud Nuts Accessible
from Under Cab)

Figure 5—Driver’s Seat Mounting and Adjustment

rod, tighten end yoke lock nut. Cab hold-down catch
shaft is equipped with a lubrication fitting.

A check link is provided near the right front
mounting (see inset, fig. 2) which limits the dis-
tance cab can be tilted forward and automatically
locks the cab in the full-tilt position. Check link
must be released before cab can be returned to
normal operating position.

INSULATION

Insulation, applied to cab understructure di-
rectly over engine, is highly resistant to abrasion
and corrosion and is designed to give maximum
sound deadening and insulation.

In the event a repair such as welding is re-
quired to that part of cab covered with insulation,
it is first necessary to remove the insulation from
that area. After completing repair, insulation sec-
tions can be cut to size and cemented over the re-
paired area (fig. 4). Be sure to clean area thor-
oughly before installing new section of insulation.

SEATS

SEAT ADJUSTMENT (Fig. 5)

Driver's seat is provided with "fore" and "aft”
adjustment only. Pull out on lever at left side of
seat to disengage seat position lock.

SEAT TRACK REPLACEMENT (Fig. 5)

1. Tilt cab forward, then remove four nuts
and washers from studs which attach seat tracks
to seat riser of cab.

2. Lower cab to operating position, then lift
seat assembly from cab.

3. Remove four nuts which attach each track
assembly to seat assembly and remove track.

4. Reverse the above procedure to install
track assembly.
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EQUAL CLEARANCES
AROUND PERIMETER!
OF DOORH i

Figure 6—Door Clearances

DOORS

Component sub-assemblies of cab doors, such
as window regulator, door lock, remote control,
vent window, and door window can be replaced
without necessity of removing door from cab. Doors
can be removed, however, without prior removal of
above components. Removal and installation of
door window glass is described later inthis section.

DOOR REPLACEMENT

REMOVAL

1. With the aid of an assistant to support
weight of door, remove the screws which attach
hinge straps to door. Access to one cap screw at
door upper hinge is gained by removing plug from
door inner panel.

2. Carefully remove door assembly from cab.

INSTALLATION

Attach door to hinge straps with six cap screws.
Adjust door in cab opening as instructed later under
"Door Adjustments.”

DOOR ADJUSTMENTS

Doors can be adjusted for alignment or clear-
ance in the cab door opening (fig. 6), and for proper
latching. Door alignment adjustments are made at
the striker bolt, and at door hinges. The door, when
properly located in door opening, will have equal
clearance around its perimeter.

| 4
"W
DOOR UPPER HINGE
Cowl Half
Adjustment
Door Half
Adjustment

DOOR LOWER HINGE

Figure 7—Door Hinges

If door has been replaced, adjustments should
be made in sequence described in the following
paragraphs:

REPOSITION DOOR "UP” OR "DOWN" (Fig. 7)

Door "up" and "down" adjustment in cab open-
ing is provided by means of floating hinge cap
screw tapping plates within door framing. Hori-
zontal slotted cap screw holes in cab half of hinge
assembly provide the "in" or "out" adjustment of
door.

1. Remove striker bolt from cab pillar.

2. Loosen hinge-to-door cap screws slightly.
Reposition door on hinges to provide equal clear-
ance around perimeter of door in cab opening.

NOTE: Access to one cap screw at door upper
hinge is gained after removing plug from door
inner panel.

3. After satisfactory adjustment has been ob-
tained, tighten hinge cap screws firmly. Open and
close door to check operation. If necessary, repeat
adjustment. Install hinge cap screw access plug in
door inner paneling after making final adjustment.

4. Install striker bolt and adjust as directed
later under "Striker Bolt Adjustment.”

REPOSITION DOOR "FORE" OR "AFT" (Fig. 7)

Only the upper portion of door can be adjusted
"fore" or "aft." This adjustment is made at the
upper hinge. No means for this adjustment exists
at the lower hinge.

1. Remove striker bolt from cab pillar.

2. Loosen upper hinge-to-door cap screws
slightly. Access to one cap screw at door upper
hinge is gained after removing plug from door inner
panel.
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PLASTIC WASHER

TAPPED FLOATING

STRIKER BOLT PLATE

AND WASHER

Figure 8—Door Striker Bolt and Washers

3. Lift upward or pull downward at rear of
door to tilt upper portion of door "fore" or "aft"
as desired.

4. Tighten hinge cap screws firmly after mak-
ing adjustment. Open and close door to check oper-
ation. Repeat adjustment if necessary. Install cap
screw access plug in door inner paneling.

5. Install striker bolt and adjust as directed
later under "Striker Bolt Adjustment."”

REPOSITION DOOR "IN" OR "OUT" (Fig. 7)

Horizontal cap screw slots exist in cab half of
hinge assembly to permit this adjustment.

The outer surface of door, when properly in-
stalled, should be flush with adjacent surfaces of
cab. If necessary, reposition door as follows:

1. Loosen slightly all cap screws which attach
hinge half to cab pillar.

2. If door is to be brought outward from cab
opening, apply pressure at door hinge area from
inside cab. If door is to be moved inward, apply
pressure on door outer panel at hinge area. Be
careful not to damage door paneling by applying
excessive pressure.

3. After adjustment has been made, tighten
hinge cap screws firmly. Open and close door to
check operation. Readjust if necessary.

DOOR STRIKER

NOTE: The door lock striker is an important
attaching part, in that it could affect the perform-
ance of vital components. It must be replaced with
one of the same part number or with an equivalent
part if replacement becomes necessary.

The door striker consists of a special bolt
and washer assembly which is threaded into a
tapped, floating cage plate located behind the cab
lock pillar as shown in figure 8. The door is se-
cured in closed position when the lock cam in door
engages and snaps-over the striker bolt.

STRIKER BOLT REPLACEMENT (Fig. 8)

1. Mark position of striker bolt spacer or

washer on door pillar using pencil or crayon.

Sec. 1C-41
STEEL TILT CAB

Figure 9—Sight Checking Striker Bolt Alignment

2. Insert a 5/16-inch hex wrench into head of
striker bolt, then turn bolt counterclockwise from
plate in cab pillar.

3. Reverse above procedure to install striker
bolt. Make sure the thin plastic washer is position-
ed against the painted door opening pillar and cen-
ter the bolt washer within marks on pillar.

4. If door has been removed and then installed
or aligned in opening, the door should notbe closed
completely until a visual check is made to deter-
mine if lock cam in door will engage the striker
bolt correctly. Center of striker bolt should be in
direct alignment with "V" slot in door. See figure
9. If necessary, reposition striker bolt as directed
below under "Striker Bolt Adjustment."

STRIKER BOLT ADJUSTMENT (Fig. 10)

Striker bolt on cab pillar is adjustable vert-
ically and transversely after loosening the bolt
with a 5/16-inch hex wrench. The bolt fore and aft
adjustment is obtained by use of shim spacers lo-
cated between the bolt washer and the cab pillar.
Figure 8 illustrates location of bolt, washers, and
spacer.

Striker Bolt Fore and Aft Adjustment

1. To check striker bolt for proper fore and
aft adjustment, smear grease or paint to contact
side of bolt as shown in figure 10.

2. Slowly close door until lock cam of door
just contacts the side of striker bolt and makes an
impression in the grease or paint.

3. Measure distance between head of bolt and
the cam impression in grease. Distance should
measure 1/8-inch as shown in right view of figure
10. This dimension is necessary to assure that the
head of striker bolt will ride at center of nylon
shoe which is located just in back of the lock cam.

To obtain this dimension, remove the striker
bolt and install or remove shim spacers. Spacers
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Figure 10—Striker Bolt Alignment

are available in two thicknesses: 5/64-inch and
5/32-inch. Make sure the thin plastic washer is
located next to cab pillar.

After obtaining proper fore andaftadjustment,
tighten bolt snug only at this time andthen proceed
with the "Striker Bolt Height Adjustment."”

Striker Bolt Height Adjustment

This adjustment is important to assure that
the right proportion of doorrs weight will rest on
striker bolt when door is closed. If bolt is posi-
tioned too high on pillar, rapid wear will occur to
the lock cam: if too low, an extra load will be
placed on door hinges as well as pull door down-
ward and out of alignment.

Generally the striker bolt height adjustment
can be checked quite accurately by just sighting
the center of "V" slot on door with the center of
striker bolt as illustrated in figure 9. However,

REAR GASKET
HANDLE

REINFORCEMENT
PLATE

FRONT GASKET

Figure 11—Door Handle Installation

DEPRESS RETAINER
THEN ROTATE

Figure 12—Disengaging Handle Spring Retainer

to make a more positive check, perform the fol-
lowing:

1. Mark a horizontal line through center of
"V" slot and on door lock cam as shown in left
view of figure 10.

2. Smear some grease or paint on contact
edge of lock cam as shown in same view.

3. Slowly close door until cam barely contacts
the striker bolt to leave an impression in grease.
Open door and check contact mark on edge of cam.
Mark should be located approximately 1/16-inch
below the horizontal mark if properly aligned.

4. If necessary, raise or lower the loosened
striker bolt up or down by tapping on the washer
or spacer at base of striker bolt. DO NOT TAP
ON HEAD OF BOLT.

Door Rear Edge "In" or "Out" Adjustment

This adjustment is for purpose of aligning the
rear surface of door flush with adjacent surfaces
of cab. If surfaces are notflush, proceed as follows:

1. Mark a horizontal line on cab pillar at top
of striker bolt base washer or spacer.

2. Loosen striker boltslightly, then tap against
bolt base washer, to move bolt "in" or "out" as
necessary to locate door surface flush with cab
surface when door is closed. Before tightening the
striker bolt make sure top bolt base washer is
contacting the horizontal mark on cab pillar. Final
tighten striker bolt.

DOOR OUTSIDE HANDLE
REPLACEMENT

REMOVAL

1. Remove eight screws which attach access

panel to lower portion of door. Remove access
panel.
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Figure 13—Door Handle Components

2. Roll door glass to top, then through access
opening, using a 7/16" wrench, remove two bolts
which attach door handle to door outer panel. Re-
move handle and handle gaskets (fig. 11).

NOTE: Reinforcement plate is spot-welded to
inside of door outer panel.

3. Remove the button shaft retainer by first
depressing, then rotating retainer as shown in
figure 12. Remove shaft spring and button assem -
bly with O-ring seal from handle (fig. 13).

INSTALLATION

1. Place button assembly withinstalled O-ring
seal in handle.

2. Locate spring over button shaft, then in-
stall spring retainer (fig. 12).

3. Position door handle with gaskets to door
outer panel, then through access opening at bottom
of door, install two attaching bolts.

4. Install access panel to bottom of door.

DOOR LOCK CYLINDER
REPLACEMENT

REMOVAL (Fig. 14)
1. Remove access panel at bottom of door.

2. Through access panel opening, pull lock
cylinder retainer from beneath the lock cylinder
grooves by grasping retainer lip with pliers.

3. Tilt lock assembly to permit cylinder lug to
disengage from lock mechanism lever. Remove
lock cylinder and gasket from door.

INSTALLATION (Fig. 14)

1. With gasket in position on lock cylinder,
insert cylinder in door and engage lug over lock
mechanism lever.

2. While holding cylinder, insert legs of re-
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RETAINER LOCK CYLINDER

Retainer placed inside door and
[installed around lock cylinder][

7-5790

Figure 14—Door Lock Cylinder Replacement

tainer into grooves of lock cylinder body. Be cer-
tain legs of retainer are fully engaged. It may be
necessary to drive retainer into final engagement
with a light hammer.

3. Insert key and check operation of lock. If

lock operates freely, install lower access panel
to door.

DOOR INSIDE HANDLE
REPLACEMENT

Window regulator crank handle and door lock
handle are retained on shafts by lock springs. If

ESCUTCHEON PLATE

CLIP REMOVER
(TOOL J-9886)

CLIP REMOVER
TOOL J

Figure 15—Disengaging Door Inside Handle
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1 Vent Window Glass

2 Division Channel

3 Access Panel

4 Remote Control Handle

5 Inside Lock Knob

6 Weatherstrip Seal Clip
and Screw

7 Weatherstrip Seal

8 Access Panel

9 Division Channel Lower
Attaching Screws

10 Escutcheon Plates

11 Regulator Handle

12 Division Channel Upper
Attaching Screws

13 Door Window

14 Sash Channel

DOOR CONSTRUCTION

15 Door Lock Remote Control
Assembly

16 Door Lock Mechanism

17 Run Channel Retainer Screw

18 Run Channel Retainer

19 Door Window Stop Bumper

20 Window Regulator Assy.

21 Division Channel Center
Attaching Screw T-8067

Figure 16—Door Construction

removing door lock inside handle, the handle posi-
tion should be marked in relation to door panel to
assure that handle is installed later at the same
operating angle.

REMOVAL (Fig. 15)

1. Insert tool (J-9886) between handle flange
and escutcheon plate.

2. Force lock spring from grooves in base of
handle. DO NOT LOSE SPRING. Remove handle
and escutcheon plate.

NOTE: The lower view in figure 15 shows how

the tool engages the clip at underside of handle
when removing. Clip may be installed in opposite
direction than shown.

INSTALLATION

1. Insert lock spring in handle grooves.

2. Place the escutcheonplate onhandle spindle.

3. If installing door lock handle, make sure
handle is in position previously marked on door
inner panel. To install either handle, force handle
with installed lock spring over spindle until lock
spring becomes fully engaged.
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REMOTE CONTROL |
ATTACHING SCREWS!

3 LOCK MECHANISM
ATTACHING SCREWS

111 RUN .CHANNEL
ATTACHING SCREWS

WINDOW REGULATOR
IATTACHING SCREWS |

Figure 17—Door Lock Attaching Screws (Typical)

DOOR LOCK AND REMOTE CONTROL
MECHANISM REPLACEMENT

NOTE: Figure 16 illustrates the position of
the lock and remote control mechanism components.

REMOVAL (Fig. 17)

1. Remove the door inside lock knob which is
threaded on lock rod.

2. Remove the lower access panel from door
inner panel as directed previously.

3. Raise window and then remove the door in-
side handle as directed previously.

4. Remove three screws which attach remote
control to door inner panel. Lower control to door
access opening, then disengage fastener at pull-
rod. Separate rod and remove control from door.

5. Remove the lock cylinder assembly from
outer side of door as directed previously.

6. At rear edge of door, remove two run chan-
nel retainer screws to provide clearance for re-
moval of lock mechanism.

7. At rear edge of door, remove three special
locking-type screws which attach lock mechanism
to door frame. Lower the lock and attached two
rods out through access opening in door.

8. Separate rods from lock mechanism by
disengaging fasteners.

INSTALLATION (Figs. 16 and 17)
Install lock mechanism with rods and remote
control in reverse of the "Removal" procedures.
IMPORTANT: Make sure to use the three
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REGULATOR ARM

Figure 18—Removing Regulator Arm from Track

special locking-type screws which attach lock
mechanism to door frame. Check operation of door
lock and remote control mechanism after install-
ation. As required, remote control unit may be
shifted slightly on door inner panel to obtain sat-
isfactory lock operation.

DOOR WINDOW REGULATOR
REPLACEMENT

REMOVAL

1. Remove access panel from lower portion
of door.

2. Lower window and remove window regula-
tor handle and escutcheon plate.

REGULATOR
ASSEMBLY

Figure 19— owering Regulator from Door
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WINDOW ASSEMBLY

Figure 20—Removing Door Window Glass

3. While holding regulator assembly through
opening in door, remove four screws (figs. 16 and
17) which attach regulator assembly to door inner
panel.

4. Guide regulator arm to remove roller from
window channel track (fig. 18). Carefully lower
regulator assembly from door (fig. 19).

INSTALLATION

Install door window regulator inreverse order
of "Removal” procedures. Before installing access
door, operate window regulator to be sure roller
is not binding in window channel track. If binding
occurs, bend window regulator arm slightly until
roller turns freely in channel. Also, check division
and run channels for alignment.

Edge of channel 1.24"from corner

Figure 21—Door Glass Assembly (Right Side Shown)

Figure 22—Cross Section of Window Regulator Channel

DOOR WINDOW GLASS

REPLACEMENT
REMOVAL

1. Remove access panel from door inner panel
below vent window.

2. Unlatch vent window and swing outward.

3. Remove five screws which attach access
trim panel to door just below vent window.

4. Remove frame to door screw and frame to
divisional channel screw (fig. 16).

5. Remove three division channel lower at-
taching screws (fig. 16).

6. Remove division channel screws at top of
door (fig. 16).

7. Remove two screws at edge of door which
attach run channel to door (figs. 16 and 17).

8. Lower window and remove window regu-
lator assembly as described previously (figs. 18
and 19).

9. Tilt and lower glass assembly through low-
er access opening (fig. 20).

INSTALLATION

1. Squirt Prepsol or equivalent along glass
filler on both sides of glass to soften seal. Re-
move glass from channel when filler is suf-
ficiently soft.

2. Thoroughly clean inside of glass channel
by removing all rust and old glazing rubber filler.

3. Cut new piece of glazing rubber filler to
length of glass regulator channel.

4. Position glazing rubber filler (soapstone
side away from glass) on bottom edge of glass
1.24-inch from lower corner as shown infigure 21.

5. Carefully position edge of glass regulator
channel 1.24-inch from lower right corner (fig.
21) and then press channel over glass and glazing
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Pivot Screw

11 1~

Vent Window Glass Vent Window Top Division

Retaining Screws  Channel
m Screw

ACCESS HOLE TO PIVOT SCREW

Vent Window Outer
Frame and Rubber Seal

Division Channel

Flat Washer Frame To Door Screw

Nylon Friction
Bushing

Figure 23—Door Vent Window Installed

rubber filler. Lightly tap channel with rubber ham-
mer to firmly seat channel over glass and filler.

6. Install assembled window into door in re-
verse order of "Removal" procedures.

NOTE: When inserting glass assembly into
door run channels, be careful not scratch or place
undue stress on glass. After installation, raise
and lower window to check for binding. If binding
occurs, adjust appropriate run channels by loosen-
ing applicable channel attaching screws.

DOOR WINDOW GLASS HORIZONTAL
SEALS REPLACEMENT

1. Remove access panel from bottom of door.
This will remove window stop attached to access
panel and allow top of window to be lowered to a
point below horizontal weatherstrips.

2. Using a flat-blade screwdriver, pry wea-
therstrips from door (fig. 22).

3. Install weatherstrips to door, making sure
retaining clips are fully engaged.

4. Raise window, then install access panel to
bottom of door.

DOOR WINDOW RUN
CHANNEL REPLACEMENT

1. Remove door window as explained previ-
ously under "Door Window Glass Replacement."”

2. Remove applicable screws which attach
either division channel or run channel to door
framing (fig. 16) and lower channel(s) through
access opening at bottom of door.

3. Install channel(s) in reverse order of re-
moval procedures.
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Friction Bushing Screws Removed

Figure 24—Removing Vent Window

4. Install and adjust window glass as explained
previously under "Door Window Glass Replace-
ment."

DOOR VENT WINDOW TENSION
ADJUSTMENT

Cab vent windows are of friction type having
a positive theft-resistant latch. Friction mechan-
ism consists of a bushing attached at lower end of
vent shaft which rotates in a stationary friction
clamp.

If friction mechanism is adjusted too tight, it
will be difficult to open or close vent. Too loose an
adjustment will result in a fluttering vent or one
having a tendency to close with wind pressure.

If necessary to change vent friction, perform
procedures as follows:

1. Remove access trim panel attached to door
just below vent window with five screws. Figure 23
shows access opening to friction components.

2. Using screwdriver, turn clamp screw (fig.
23) to obtain two to four pounds torque while mov-
ing vent window from a ten-degree open position to
a full-open position. Use either a push orpull-type
spring scale positioned at rear edge of glass.
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Upper Channel Glazing Rubber

Soft Hammer

Screws

Lower
Channel

Steel Washer
Bushing Clamp

Nylon Friction Bushing

Figure 25—Vent Window Disassembled

3. After obtaining proper tension, install ac-
cess trim panel.

DOOR VENT GLASS REPLACEMENT

REMOVAL

1. Remove small access panel from inner side
of door below vent window.

2. At bottom of vent glass (fig. 23), place hand
to catch vent friction components, then remove
screw from friction clamp. Slide clamp, friction
bushing, and flat steel washer from vent shaft.

3. At top of door through small access open-
ing (see inset, fig. 23), turn vent upper pivot screw
from vent frame.

NOTE: Screw need not be removed completely,
just enough to become disengaged from vent glass
channel.

4. Remove three screws which attach division
channel to vent channel just below ventlatch. Using
a screwdriver, pry down on vent channel as shown
in figure 24, which will cause upperpart of channel
to become disengaged from pivot screw. Rotate
glass channel lower pivot shaft up out of vent
channel.

5. Remove two screws which attach glass up-
per channel to glass lower channel (fig. 25).

6. Apply Prepsol or equivalent on vent glaz-
ing rubber to soften old rubber. When rubber
softens sufficiently, separate upper and lower
glass channels, then remove old glass.

INSTALLATION
1. Thoroughly clean inside of glass channels

to remove old glazing rubber, rust, or other for-
eign matter.

2. Position new glazing rubber (soapstone side
away from glass) around edge of glass. Press
glass with glazing rubber into lower channel, then
press upper channel over top of glass. Make sure
channels are firmly seated, then install two small
screws which attach channels together (fig. 25).

3. If necessary, trim glazing rubber at ends
of channels and along sides of channel each side of
glass. As required, seal cracks at latch bracket.

4. Insert pivot stud of vent lower channel into
hole of vent frame as shown in figure 24. Through
small access hole at top of door, install vent upper
pivot screw. Install three screws which attach
bracket of vent channel to glass division channel
just below vent latch.

5. Install special flat washer, nylon friction
bushing, and friction clamp on vent lower channel
pivot shaft, positioned as shown in figure 23.

NOTE: Make sure that tab on special flat
washer is positioned properly to act as a stop of
vent when it is in full open position. Attach friction
clamp to vent lower frame with screw. Tighten
screw to obtain two to four pounds torque while
moving vent window from a ten-degree to a full-
open position. Use either a push orpull type spring
scale positioned at rear edge of glass.

6. Install access panel to inner side of door.

DOOR WEATHERSTRIP
REPLACEMENT

1. Remove screw-retained clips from weather-
strip around perimeter of door. Figure 26 shows
view of weatherstrip installed at retainer.

2. Pull weatherstrip from door, then scrape
any rubber or adhesive material which may have
become bonded to door surface.
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3. Apply coat of weatherstrip adhesive to seal
and seal surfaces of door as directed by manu-
facturer of adhesive. Directions for application
are usually found on adhesive container.

4. Position seal around perimeter of door,

CAB VENTILATION

VENTILATION

A single grilled intake at front center of cab
(fig. 26) permits outside air to enter plenum cham-
ber located between the cab outer andinnerpanels.
From the plenum chamber, outside air can be di-
rected into cab interior through opening at front of
driver and through opening at front of passenger.
When heater is used, the outside air enters heat-
ing system through the right side opening.

The outlet located ahead of driver is opened
and closed manually by control knob on dash. The
control knob pushed inward closes outlet door and
pulling out on knob opens outlet door. A spring-
loaded door prop retains door snug in either the
fully opened or closed positions. A rubber seal
around perimeter of outlet door provides positive
sealing of outlet. Seal, which is glued to door, can
be readily replaced if necessary.

CONTROL ADJUSTMENT (DRIVER"S SIDE)

NOTE: Refer to inset of figure 27.

When control knob on dash is pushed complete-
ly in, the air outlet door should close snug to out-
let opening.

If door is not seated completely with control
knob in this position, loosen screw at control con-
duit clamp above door which will allow compres-

TPM-9054

Figure 27—Outside Air Intake
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making sure corners of seal engage respective
corners of door.

5. Install screw-retained clips (fig. 26) to door

and weatherstrip. Tighten clip screws firmly but
be careful not to tear weatherstrip.

AND HEATING

sion spring within door telescopic prop to force
door tight to opening. Retighten clamp screw after
making adjustment.

HEATING
(STEEL TILT CAB MODELS)

The heater is of the water valve temperature
control type (fig. 28). It provides heated outside
air for heating and defrosting requirements.

Air is drawn from outside, down through the
heater core and blown out into cab through the dis-
tributor duct.

The thermostatic valve is a manually settemp-
erature control to limit core, and outlet air temp-
erature.

The heater unit attaching parts are shown in

figure 28.

RESISTOR UNIT

The resistor is located at the back of the duct
assembly within the cab of the vehicle. Since the
resistor provides the different blower speeds, it
should be checked first when blower malfunctions

occur.

HEATER CONTROLS
All control levers are in the "OFF" position

with knobs at top of panel.

Figure 28—Heater Installation
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"FAN" knob provides three blower speeds —
low speed at first detent position, medium speed at
second detent position, and high speed at bottom
position.

"DEF." knob controls flow of heated air to the
windshield defroster ducts. With knob all the way
down, entire heater output is diverted to the de-
froster ducts for defrosting.

"HEAT" knob sets a thermostatically control-
led valve in heater water inlet. Bottom position
provides maximum heat. Knob can be set at any
position to maintain the desired heat.

"AIR" knob controls flow of outside air through
heater core. After engine has warmed up, push
knob all the way down to admit outside air through
heater.

At low vehicle speeds, operate the blower at
high speed while regulating the heatwith the "HEAT”
lever. At high vehicle speeds, use lowblower speed.

For summer ventilation, leave "DEF." and
"HEAT" knob in up position. Push "AIR" knob down
to pass unheated outside air through the heater
ducts to augment that supplied through the cowl
vents. The blower fan may be turned on if desired.

HEATER CORE, BLOWER AND
DISTRIBUTOR DUCT REPLACEMENT

Both the distributor duct and the blower as-
sembly can be readily replaced separately without
having to remove the heater core unit from cab.
The replacement procedure following describes
the method for replacing the heaterair distributor,
the blower and motor assembly, and the heater
core unit.

Removal (Fig. 28)

1. Drain the cooling system to justbelow level
of heater core fittings.

2. Mark the heater hoses and piping below
front of cab for identification purposes later at
installation, then disconnect hoses.

3. Separate the defroster air duct tubes from
air distributor.

4. Disconnect electrical wiring from heater
speed control resistor and from blower motor.
Resistor is located behind distributor duct assem -
bly.

5. Remove screws which attach the air dis-
tributor to cab and to blower duct assembly. Re-
move air distributor.

6. To remove the heater core and blower unit
as an assembly, remove the screws which attach
the heater core housing to the outside air inlet
duct. Carefully lower heater unit and remove from
compartment.

7. To remove the outside air inlet duct, re-
move screws which attach duct to fire wall and in-
strument panel, then remove duct and seal gasket.

8. Remove screws which attach heater core
in housing. Remove core.

9. Remove screws which attach blower motor
to heater core housing. Remove motor and blower
fan assembly.

NOTE: The heater core can be repaired by a
competent radiator core repairman.

Installation (Fig. 28)

Assemble and install the heater components
in reverse of "Removal" procedures using new
gaskets and seals where necessary.

IMPORTANT: When connecting heater hoses
to core piping make sure the 5/8-inch I.D. hose is
connected to small core pipe and that %-inch I.D.
hose is connected to larger pipe.

If hoses are not installed as directed, poor
heat output and/or a ruptured heater core may re-
sult. The core, internally, is designed to accept
the higher pressure at the inlet (5/8-inchl.D.pipe)
side of core only.

HEATER CONTROL CABLE
ADJUSTMENT

Each control wire conduit is equipped with a
lock screw which can be adjusted to obtain full
opening and closing of air doors and to even up the
heater knobs on control panel. Make adjustment to
control wire conduit if desired.

TROUBLESHOOTING HEATING SYSTEM

Poor Or No Heating

1. Check and if necessary, adjust control
cable at thermostatic valve.

2. Check for kinked, deteriorated, or reversed
heater water hoses.

3. Check circuit through heater control switch.

4. Check for inoperative thermostatic valve.

5. Check for plugged heater core.

6. Low coolant temperature.

Too Much Heat
Broken capillary tube at thermostatic valve.

Heater Will Not Shut Off

1. Check and if necessary adjust control cable
at thermostatic valve.

2. Check for inoperative thermostatic valve.

Blower Operates at High Speed Only
Resistor defective.

Blower Inoperative

1. Check dash switch and blower motor con-
nections.

2. Check the blower motor.
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CAB REPLACEMENT

Necessary equipment for efficient and safe
replacement of cab consists of a chain hoist (1-ton
minimum capacity), a sling having padded hangers,
and two or more support blocks to rest cab on
when it is removed from chassis.

NOTE: A wood 4x4,7" feet long positioned
through cab door openings with a hoist chain at-
tached securely to each end can be used. However,
means of protecting top of cab from chain must be
provided. Also, be sure to provide padding atpoints
where beam contacts cab openings and carefully
position beam to assure proper cab support.

CAB REMOVAL

1. Disconnect battery ground strap.

2. On vehicles with air brakes, exhaust air
supply from air tank atdrain fitting. Remove bump-
er (with attached air tank, if used).

3. Open heater temperature control on dashto
full open position, and drain radiator. Disconnect
heater hoses at cab connections.

4. Disconnect accelerator linkage and steer-
ing flexible coupling, marking for later alignment.
Disconnect brake lines and clutch line.

5. Disconnect speedometer cable and all elec-
tric connectors that junction cab with the chassis.
Remove cab-to-chassis ground straps.

NOTE: REMOVE OR SECURE ALL LOOSE
ITEMS IN CAB BEFORE TILTING. PLACE SHIFT
LEVER IN NEUTRAL AND THE HAND BRAKE IN
FULL-APPLIED POSITION.

6. Attach a suitable padded lifting sling (fig.
29) to cab with doors partly open (lifting cab with

Hoist Attachment
Lifting Sling

Figure 29—Lifting Sling Attached to Cab

C” Rear Mounting
Bolt Installed

Cab Right Sill Brackets

'Check Link

Cab Right Support

Figure 30—Mounting at Cab Rear Support

doors closed will disturb door alignment later).

7. Using aid of assistant and hoist, tilt cab
approximately 45° to the unloaded position of cab
mounting torsion bar (refer to preceding caution)
and suspend safely there. While cab is inthis posi-
tion, insert a pry bar in between cab right support
and cab sill. Remove three forward bolts, lock
washers and nuts from cab right support to sill
brackets (B, fig. 30). Use pry bar to assist in re-
moving bolts. Disconnect check link at right side
of cab.

8. Place a short piece of wood 2” x 4" over
catch hole in cab rear support (fig. 31), then with
aid of assistant, lower cab until catch at bottom of
cab rests on block. This will prevent engagement
of cab hold-down catch. Remove two retaining bolts

/ 10
Hold-Down Catch

“M 7406

Figure 31 —Rear Hold-Down Catch on Wood Block

CHEVROLET 40-60 TRUCK SERVICE MANUAL



Sec. 1C-52

STEEL TILT CAB

Cab Right
Sill Brackets. Heater Line

X Connections xzalarator Contrd).

.—- Connections Steering

Connection “ab Left
58S\  *=gll Bracket!

eft Support)

And Cap
Ir—

Stop Bracket *,

[ Brake Control Hose

Clutch Control Hose

Wiring Junction

CAB DISCONNECT POINTS

Clutch Control
Hose Connections

Torsion Bar
Left Frame
Bracket

Stop Bracket

CHASSIS DISCONNECT POINTS
Figure 32—Cab and Chassis Disconnect Points (Typical)

from torsion bar at cab left support and remove
support cap. Raise cab slightly, and remove rear
mounting bolt (C, fig. 30) attaching right support
to sill brackets.

10. Lower cab onto suitable blocks, then re-

move chainfall and lifting sling.

NOTE: Left support can be removed from cab,
if desired.

CAB INSTALLATION

1. Install lifting sling and chainfall to cab
with doors slightly open (fig. 29).

2. Raise cab and install support (if previously
removed) loosely to cab left sill brackets.

NOTE: Cab tilt torsion bar, check link, and
right cab to sill support should be in position on
chassis as shown in lower view of figure 32.

3. Raise cab over chassis and lower intoposi-
tion, forward slightly to clear shift control panel,
then back and down until steering gear coupling
can be engaged using marks made previously for
proper alignment.

4. Finish lowering cab until left support rests
on torsion bar. Install support cap with two bolts,
torque bolts to 50-60 foot-pounds.

5. Install check link retaining clevis pin with
cotter pin (A, fig. 30). Install bolt (C, fig. 30) into
rear hole of cab right sill brackets and support.

6. Insert a pry bar in between cab right sup-
port and cab sill.

7. With two assistants, one holding pry bar
and the other helping to tilt cab forward (approx-
imately 45 degrees), install the three remaining
bolts, lock washers, and nuts (B, fig. 30) in the
right cab support and sill brackets. Use pry bar
to align bolt holes. Torque bolt nuts to 40-50 foot-
pounds.

8. Tighten steering coupling clamp bolt to 40-

9. Raise cab slightly to clear cab lift mech-50 foot-pounds torque. Connect speedometer cable

anism, then forward and up to clear shift control
panel. Figure 32 shows cab and chassis disconnect
points.

SPACER BLOCK

LEVER

NUT TORQUE
100-110 FT.-LBS

Figure 33—Torsion Bar Tension Adjustment Lever Installed

and all electric connectors that junction with the
cab-to-chassis.

9. Connect accelerator linkage and adjust as
outlined under ENGINE FUEL SYSTEM (SEC. 6M).
Connect all ground straps.

10. Connect brake lines and hoses. Bleed the
brakes as outlined under "HYDRAULIC BRAKES"
(SEC. 5A) if equipped with hydraulic brakes.

11. Connect clutch flexible line and bleed as
outlined under "CLUTCH CONTROLS" (SEC. 7D).

12. Connect heater hoses and fill radiator.

13. Install bumper to front of frame. If vehicle
is equipped with air brakes, connect air lines.

14. Check cab tilting and lock action.

TILT CAB TORSION BAR
REPLACEMENT

A chain hoist and a lifting sling are required
to properly replace cab torsion bar as the weight
of cab must be removed from bar. Also, the aid of
one or more assistants is recommended.
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Figure 34—Cab Torsion Bar Stop Brackets Installed

REMOVAL

Instructions below pertain to cab replacement
procedures when cab is tilted (approximately 45
degrees) and suspended safely with weight of cab
removed from chassis. A chain from hoist hook,
down over rear center of cab and attached to cab
rear hold-down catch will assist in maintaining cab
safely at a 45-degree angle.

IMPORTANT: Protect top of cab from damage
by hoist equipment.

1. Secure hoist sling at rear of door openings.

2. Remove weight of cab from chassis.

3. Remove two retaining bolts from mounting
cap at torsion bar right frame bracket and from
support cap left support.

4. Remove bolt, nut, and washers which at-
tach torsion bar anchor lever to cab mounting left
frame bracket. Remove arm from bar andbracket.

5. Loosen cap screw which clamps cab right
mounting bracket to right end of torsion bar.

6. Slide torsion bar from cab right frame
bracket, then slide bar in opposite direction from
cab left support.

CAUTION: DO NOT hammer on end of bar.

INSTALLATION

1. Before replacement of torsion bar, inspect
frame brackets (castings) and cab supports (cast-
ings) for cracks. DO NOT WELD OR BRAZE
BRACKETS. If cracked, replace.

2. Prelubricate left frame bracketopening and
right frame bracket. Slide hex end of torsion bar
into left frame bracket, then insert opposite end
into cab right support.

3. Install torsion bar anchor lever over end of
bar and into frame bracket.

NOTE: Lever should be located on bar so that
opposite end of anchor lever is located near center
of serrations on cab bracket (fig. 33).

4. Install cab stop brackets (if previously re-

moved) to torsion bar cab and frame brackets as
shown in figure 34. Torque attaching bolts to 40 to
50 foot-pounds. Make sure stop brackets are in-
stalled as shown.

5. Install torsion bar right frame bracket cap
and cab left support cap with two bolts and wash-
ers. Torque bolts to 50-60 foot-pounds.

6. Tighten bolt which clamps cab right mount-
ing bracket to end of torsion bar (fig. 34) to 65-75
foot-pounds.

7. Lubricate all cab tilt lubrication fittings
with lubricant specified in LUBRICATION (SEC. 0).

8. Raise and lower cab to check operation. If
cab rises too fast from operating position or if
considerable effort is required to raise cab, make
torsion bar tension adjustment as directed later.

TORSION BAR TENSION
ADJUSTMENT

1. Tilt cab forward to an angle whereby the
torsional load is removed from torsion bar. Usually
the bar will become unloaded when cab is tilted
45 to 50 degrees. This unloaded angle position
may vary slightly on different vehicles.

IMPORTANT: Before continuing, check tight-
ness of screw which clamps cab right mounting
bracket to torsion bar. Tighten screw firmly ONLY
when torsion bar is unloaded - cab tilted part way.
If screw is loose, cab bracket may fracture when
torsion bar is loaded.

2. SAFELY support cab at angle at which tor-
sion bar becomes unloaded. An overhead hoist is
recommended for supporting cab in this position
as it will allow cab to tilt slightly fore or aft to
facilitate alignment of torsion bar anchor lever to
cab frame bracket.

3. Loosen nut on boltwhich attaches the anchor
lever and serrated spacer block to the cab frame
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bracket (fig. 33). Loosen nut only enoughfor spacer
to clear serrations.

4. By tilting cab slightly fore and aft, the
small serrated spacer block can be relocated to
new related serrations on cab frame bracket as
desired.

5. Tighten anchor bolt nut to 100-110 ft.-Ibs.

6. Check cab tilting action. If necessary, re-
position anchor point of torsion bar anchor lever

as directed above.

NOTE: If adjustment is such that cab rises
rapidly to full-tilt position, damage to cab check
link could occur and also upon lowering of the cab
to operating position, considerable effort may be
required.

IMPORTANT: Final check tightness of anchor
lever bolt nut.

Refer to LUBRICATION (SEC. 0) for the
proper lubricants to be used at the various lube

points of cab. The

recommended intervals of

application are also given in Section 0.

Avoid tampering with any attaching bolts or
nuts at cab tilting torsion bar UNLESS cab is
tilted part way - torsion bar unloaded. Damage
to adjacent parts and possible bodily harm could

occur if bar is loaded

cab tilted completely

forward or in operating position.
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PLATFORM BODY MOUNTINGS

Before any body mounting is attempted, this
section should be studied carefully and the rec-
ommendations followed as closely as possible.

When mounting bodies, certain important pro-
cedures should be followed. Unless such practices
are followed, strains of load and chassis weave
may not be distributed correctly, causing damage
to body or frame.

IMPORTANT: Avoid drilling additional holes
in frame for mounting bolts. Use existing holes if
possible; if additional holes are necessary, close
unused holes by welding.

LONGITUDINAL SILL MOUNTING

If body is equipped with longitudinal sills,
observe following standard practices.

1 Wooden longitudinal sill should restdirect-

ly on top flange of chassis frame side rail. If pro-
jecting rivet heads prevent a solid bearing, coun-

TOP VIEW

SIDE VIEW

1 Frame Side Rail
2 Longitudinal Sill
3 Spacer Block

Wood Filler Block
Clip Plate 9 Nut
Metal Channel

tersink longitudinal sills just enough to clear rivet
heads.

IMPORTANT: Do not use spacers toraise sills
above rivet heads. If body longitudinal sill is of
metal, it will be necessary to use a one-piece full
length hardwood strip, with holes to clear rivet
heads between body sill and frame rail. Wood strip
should be firmly fastened to body sill.

2. Sill should extend as close as possible to
back of cab without interfering with mounting or
movement of cab.

3. Make sure height of sill is sufficient to
prevent body from striking tires, or other parts
of chassis, with maximum spring deflection. Take
into consideration full load operation over ex-
tremely rough terrain.

4. Sill must rest squarely on frame flange and
not overhang outside of frame. If sill width does
not cover entire width of frame, install a spacer
block as shown in figures 1 and 2. Blocks should

END VIEW
8 Lock Nut

10 Cross Sill

Mounting Bolt

Figure 1—Typical Body Mountings
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STUD TYPE MOUNTING

TAPPED PLATE TYPE MOUNTING

U-BOLT TYPE MOUNTING

1 Lock Nut 6 Spacer Block 11 Mounting Bolt
2 Nut 7 Frame Side Rail 12 Lock Washer
3 Clip Plate (not tapped) 8 Wood Filler Block 13 U-Bolt Clip

4 Metal Channel 9 Mounting Stud 14 U-Bolt

5 Longitudinal Sill

10 Clip Plate (Tapped)

Figure 2—Recommended Methods of Mounting Body

extend beyond width of frame flanges to permit
grooving blocks to maintain position of mounting
bolts. If desired, block can be attached to sill with
screws as shown in figure 2.

Wood grain of block should be perpendicular
(up and down) to grain of sill.

5. Wood sills must be chamfered 1/2" at the
front end, tapering to meet the frame 12 to 18
inches from end of sill (fig. 1). Tapered front of
sill is required for all Van or torsionally rigid
bodies. Notch or spot drill sill to clear the rivet
heads.

6. To prevent mounting clip plate becoming
embedded in longitudinal sill, install a sheet metal
channel on top of sill at each mounting point (figs.
1, 2, and 3). Rabbet grooves along each side of
top edges of longitudinal sills to permit flush
mounting of sill channels.

MOUNTING BOLTS

1. Install one mounting near front end of sill,
one near rear end of sill, and space others as
nearly equal as possible between front and rear
mountings. It may be necessary to vary distances
to clear chassis brackets, etc., but approximately
equal spacing should be maintained.

2. Use two bolts or studs of proper length with
a diameter of at least 7/16" and preferably 1/2"
for each mounting. Use a clip plate, of same thick-
ness as diameter of bolts, at upper and lower end
of bolts. Use at least three, and preferably four
mountings on each side.

3. Hex head bolts are preferred for body
mountings; however, carriage bolts, U-bolts, and
threaded rods (studs) can also be successfully
employed. If design of body does not permit use
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of nuts at top of sill, tapped plate, as shown in
figure 2 can be used.

4. Insert a block of hard, dry wood (withgrain
running up and down) in channel of frame at each
mounting. Block must be of sufficient length to ex-
tend well under clip plates. Thickness of block
should extend beyond width of frame flanges to
permit grooving the blocks. Inner mounting bolt
will fit into groove and hold block firmly in place
(fig. 1 or 2).

5. If shoulder on bolt head is square, as on
carriage bolts, the holes in upper clip plates should
also be square. Shoulder of bolts should be driven
into holes to prevent bolts turning. If U-bolts are
used, bolt must be of "flatted” type as shown in
figure 2. A clip or spreader must be used on each
U-bolt, and bolt must not be used in reverse of
position shown in figure 2.

6. Use two nuts on threaded end of each bolt.
Tighten inner nut firmly, then tighten outer (lock)
nut firmly against inner nut. DO NOT USE SINGLE
NUT AND LOCK WASHER. However, lock washer
should be used with tapped plate type of mounting.

CROSS SILL MOUNTING

If body is not equipped with longitudinal sills,
attach sills, if possible, as shown in figure 3,
since mounting on cross sills (bolsters) is not
recommended. Longitudinal sills can be easily
made of dry hardwood and attached to either wood
or metal cross sills by means of angle irons and
bolts. General practice of body mounting is on
longitudinal sills; however, where the conditions
necessitate mounting directly on cross sills, the
following practices should be observed;

1. Sills must rest squarely on frame top
flange. Countersink sill, if necessary, to clear
rivet heads — do not use spacer.

2. Use same type of mounting bolts and clip
plates as described in "Mounting Bolts." The num-
ber of clips to use is of course dependent upon

Sec. ID-57
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Figure 3—Method of Attaching Longitudinal Sills to Body

load, body style, etc. Carriage or step bolts are
useful in this type mounting, since bolt heads pro-
ject above floor.

3. Use wood blocks in frame channel when-
ever mountings are used on frame. Mount clip
plates diagonally across frame rail -- with one
bolt forward of cross sill and inside frame rail
and other bolt to rear of cross sill and outside
frame rail.

4. U-bolts cannot be used with this type of
mounting since mounting bolts, of necessity, pro-
ject through floor or platform of body. Make sure
that heads of bolts are well supported atbody floor
with plates or washers.
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IMPORTANT

DO NOT drill additional holes in frame.
Refer to FRAME (SEC. 2) for additional cautions.
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GENERAL DESCRIPTION

AIR CONDITIONING SYSTEM
(Refer to Figures 2 and 4)

The Air Conditioning system uses an evapor-
ator pressure control known as the P.O.A. (Pilot
Operated Absolute) valve. The six-cylinder recip-
rocating compressor is bracket-mounted to the
engine and belt driven from the crankshaft pulley.

The condenser is mounted ahead of the engine
cooling radiator and the receiver-dehydrator is
mounted in the refrigerant line downstream of the
condenser. All cooling system components are
connected by means of flexible refrigerant lines.

Both the heating and cooling functions are per-
formed by this system. Air entering the vehicle
must pass either through the cooling unit (evapor-

ator) or through the heating unit, or through both.
The system isthusreferred toasaparallel system.

FAN tNSIfii AIR outside DEFROSTER

TEMPERATURE
fU coom

Figure 1—Air Conditioning Controls
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EVAPORATOR
EVAPORATOR CORE ASSEMBLY UNDERHOOD FORWARD

Figure 2—Air Conditioning System Components

EVAPORATOR
TO
CENTER DASH
OUTLET
BLOWER
ASSEMBLY
TO
DEFROSTER
OUTLETS
RECIRCULATING
AR INLET
VALVE
\  DEFROSTER
FLOOR DOOR
OUTLET T-3873

Figure 3-Air-Flow Schematic
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POA SUCTION GAUGE
THROTTLING V. FiHING  EXTERNAL
VALVE _ EQUALIZER LINE
COMPRESSOR
(Operates
continually CONDENSER EVAPORATOR

while system
is in operation)

O H P. VAPOR H H. P. LIQUID

H L P. LIQUID

H. P. POWER ELEMENT
T-3874

£9]L P. VAPOR

Figure 4—Air Conditioning Cycle of Operation

The evaporator provides maximum cooling of
the air passing through the core when the air con-
ditioning system is calling for cooling. The control
valve acts in the system only to control the evap-
orator pressure so that minimum possible temper-
ature is achieved without core freeze-up. The valve
is pre-set, has no manual control, is automatically
altitude compensated, and non-repairable.

System operation is as follows (refer to fig.
3): Air, either outside air. recirculated air, or a
mixture, enters the system and is forced through
the system by the blower.

The air passes by the temperature door and
is directed through the heating or cooling cores,
or split to flow through both. After flowing through
the core, or cores, the air passes the outlets door
which directs itto the dash or floor outlets or both.
Air directed to the dash outlets is finally controlled
by the position of the air outlets. Air directed to
the floor outlets passes the defroster door which
directs the air out the floor outlets, the defroster
outlets, or both.

Linkage is so designed that when the system
controls are calling for heat, air will enter the

vehicle through the floor distributor duct, and when
the system controls call for cooling, air will enter
through the three dash outlets. The side dash out-
lets may be rotated to provide either soft, diffused
air-flow or spot cooling. Rotate half-way to shut
off air-flow. The barrel type outlet in the center of
the dash will direct air up or down or, if desired,
shut it off.

CONTROLS

Full control of the Air Conditioning" is ob-
tained through the use of a single control panel
(fig. 1). The control levers make use of Bowden
cables and vacuum to activate the various doors
-\nd switches necessary for system operation.
Therefore, control adjustment is a matter ofprop-
erly setting these Bowden cables. The following
paragraphs explain each control.

OUTLETS Lever

This lever actuates an air diverter door with-
in the duct assembly which routes air-flow when
fully right ("HEATER") to the floor distributor
ducts (for heater operation) or when fully left
("A/C") to the dash outlets (for cooling operation).

Moving this lever toward the left from the
"HEATER" position will activate the compressor
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clutch switch and set the cooling portion of the sys-
tem in operation providing the "FAN" switch is
turned on.

When the lever is moved fully toward the right
("HEATER" position) the "AIR" control lever will
automatically move to the "OUTSIDE" air position.

TEMPERATURE Lever

The "TEMPERATURE" lever, through its Bow-
den cable, actuates the door which controls outlet
temperature. This door is necessary to permit
mixing of hot and cool air to provide the desired
conditioned air outlet temperature whether during
heating or cooling operations.

The temperature door directs the air-flow
through either the heater core, the evaporator core
or through both. When the system is set for full
cooling, all air passes through the evaporator core.
When warmer outlet air is desired, the temper-
ature door is moved by the "TEMPERATURE"
lever so that some air passes through the heater
core. The warmed air mixes with the cooled air
resulting in a higher outlet air temperature. In the
full "HOT" position, all air flows through the heater
core. For cooler air, moving the lever toward
"COOL" position will send some air through the
evaporator core (inoperative when the "OUTLETS"
lever is set for heater operation) which in effect

GENERAL

PRECAUTIONS IN HANDLING
REFRIGERANT-12

In any vocation or trade, there are established
procedures and practices that have been developed
after many years of experience. In addition, occu-
pation hazards may be present that require the ob-
servation of certain precautions or use of Special
Tools and Equipment. Observing the procedures,
practices and precautions of servicing refriger-
ation equipment will greatly reduce the possibil-
ities of damage to the customer's equipment as
well as virtually eliminating the element of hazard
to the serviceman.

Refrigerant-12 is transparent and colorless in
both the gaseous and liquid state. It has a boiling
point of 21.7°F., below zero and, therefore, at all
normal temperatures and pressures it will be a
vapor. The vapor is heavier than air and is non-
inflammable, nonexplosive, nonpoisonous (except
when in contact with an open flame) and noncor-
rosive (except when in contact with water). The
following precautions in handling R-12 should be
observed at all times.

1. All refrigerant drums are shipped with a

heavy metal screw cap. The purpose ofthe cap is to

bypasses the heater core resulting in less heat
output.

AIR CONTROL Lever

When the control is properly adjusted, full left
("INSIDE™) position will supply 100% recirculated
inside air, and moving the lever to the word "OUT-
SIDE" will supply 100% outside air to the system.
Lever movement controls a vacuum switch which
in turn actuates an air inlet door in the plenum
below the air inlet grille and a recirculating air
door in the kick pad. In the full left position, vac-
uum also closes the hot water shut-off valve, pre-
venting coolant flow through the heater core.

DEFROSTER Position

As the "AIR CONTROL" lever is moved to the
right from the "OUTSIDE" position toward the
word "DEFROSTER" the diverter door within the
distributor duct moves to send a portion of the air-
flow to the defroster ducts. Full "right" position
of the "AIR CONTROL" lever, as indicated on the
panel, is the "DE-ICE" position which sends the
total air-flow to the defroster ducts.

FAN Switch

The fan switch controls the operation of the
three-speed blower motor.

INFORMATION

protect the valve and safety plugfromdamage.lt is
good practice to replace the cap after each use of
the drum.

2. If it is ever necessary totransportorcarry
a drum or can of refrigerant in a car, keep it in
the luggage compartment. Refrigerant should not
be exposed to the radiant heat from the sun for the
resulting increase in pressure may cause the safe-
ty plug to release or the drum or can to burst.

3. Drums or disposable cans should never be
subjected to high temperature when adding refrig-
erant to the system. In most instances, heating the
drum or can is required to raise the pressure in
the container higher than the pressure in the sys-
tem during the operation. It would be unwise to
place the drum on a gas stove, radiator or use a
blow torch while preparing for the charging oper-
ation, for a serious accident can result. Do not
depend on the safety plug - many drums have burst
when the safety plug failed. Remember, high pres-
sure means that great forces are being exerted
against the walls of the container. A bucket of
warm water, not over 125°F., or warm wet rags
around the container is all the heatthatis required.

4. Do not weld or steam clean on or near the
system. Welding or steam cleaning can result in a
dangerous pressure build-up in the system.
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5. When filling a small drum from alarge one,
never fill the drum completely. Space should al-
ways be allowed above the liquid for expansion. If
the drum were completely full and the temperature
was increased, hydraulic pressure with its tre-
mendous force would result.

6. Discharging large quantities of R-12 into a
room can usually be done safely asthe vapor would
produce no ill effects, however, in the event of an
accidental rapid discharge of the system, itisrec-
ommended that inhalation of large quantities of R-12
be avoided. This caution is especially important
if the area contains a flame producing device such
as a gas heater. While R-12 normally is nonpoison-
ous, heavy concentrations of it in contact with a
live flame will produce a toxic gas. The same gas
will also attack all bright metal surfaces.

7. DO NOT EXPOSE EYES TO REFRIGERANT.
One of the most important precautions is protec-
tion of the eyes when handling refrigerant. Any
liquid refrigerant which may accidentally escape
is approximately 21.7°F., below zero. If any re-
frigerant comes in contact with the eyes, serious
injury could result. Always wear goggles to pro-
tect the eyes when handling refrigerant.

If refrigerant should come in contact with the
eyes:

a. DO NOT rub the eyes. Splash the eyes with
cold water to gradually get the temperature above
the freezing point.

b. Apply a protective film of an antiseptic oil
over the eye-ball to reduce the possibility of in-
fection.

c. Consult a doctor or an eye specialist im-
mediately.

Should liquid refrigerant come in contact with
the skin, the injury should be treated the same as
though the skin had been frostbitten or frozen.

PRECAUTIONS IN HANDLING
REFRIGERANT LINES

1. All metal tubing lines should be free of
kinks, because of the restriction that kinks will
offer to the flow of refrigerant. The refrigeration
capacity of the entire system can be greatly re-
duced by a single Kink.

2. The flexible hose lines should never be
bent to a radius of less than 10 times the diameter
of the hose.

3. The flexible hose lines should never be
allowed to come within a distance of 2-1/2" of the
exhaust manifold.

4. Flexible hose lines should be inspected at
least once a year for leaks or brittleness. If found
brittle or leaking they should be replaced with new
lines.

Sec. |IE-63
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5. Use only sealed lines from Parts Stock.

6. When disconnecting any fitting in the re-
frigeration system, the system must first be dis-
charged of all refrigerant. However, proceed very
cautiously, regardless of gauge readings. Open
very slowly, keeping face and hands away so that
no injury can occur, if there happens to be liquid
refrigerant in the line. If pressure is noticed when
fitting is loosened, allow it to bleed off very slowly.

CAUTION: Always wear safety goggles
when opening refrigerantlines.

7. In the event any line is opened to atmos-
phere, it should be immediately capped to prevent
entrance of moisture and dirt.

8. The use of the proper wrenches when mak-
ing connections on O-ring fittings, is important.
The use of improper wrenches may damage the
connection. The opposing fitting should always be
backed up with a wrench to prevent distortion of
connecting lines or components. When connecting
the flexible hose connections it is important that
the swaged fitting and the flare nut, as well as the
coupling to which it is attached, be held at the same
time using three different wrenches to prevent
turning the fitting and damaging the ground seat.

9. O-rings and seats must be in perfect con-
dition. The slightest burr or piece of dirt may
cause a leak.

10. Sealing beads on hose clamp connections
must be free of nicks and scratches to assure a
perfect seal.

MAINTAINING CHEMICAL STABILITY
IN THE REFRIGERATION SYSTEM

The metal internal parts of the refrigeration
system and the refrigerant and oil contained in the
system are designed to remain in a state of chem-
ical stability as long as pure R-12 and uncontam-
inated refrigeration oil is used in the system.

However, when abnormal amounts of foreign
materials, such as dirt, air, or moisture are al-
lowed to enter the system, the chemical stability
may be upset. When accelerated by heat, these con-
taminants may form acids and sludge and eventu-
ally cause the break down of components within the
system. In addition, contaminants may affect the
temperature-pressure relationship of R-12, re-
sulting in improper operating temperature and
pressures and decreased efficiency of the system.

The following general practices should be ob-
served to assure chemical stability in the system.

1. Whenever it becomes necessary to discon-

nect a refrigerant or gauge line, it should be im-
mediately capped. Capping the tubing will also pre-
vent dirt and foreign matter from entering.
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Figure 5—Gauge Set

2. Tools should be kept clean and dry. This
also includes the gauge set and replacement parts.
3. When adding oil, the container should be
exceptionally clean and dry due to the fact that the

LOW PRESSURE HIGH PRESSURE

CONTROL CONTROL (2)
VACUUM

CONTROL FREON
(3) CONTROL

(C)
LOW PRESSURE

GAUGE LINE HIGH PRESSURE

GAUGE LINE

OIL

INJECTOR 5 LB. CHARGING
CYLINDER
LEAK
DETECTOR

FREON DRUM
CONTROL VALVE

Figure 6-J-8393 Charging Station

refrigeration oil in the container is as moisture -
free as it is possible to make it. Therefore, it will
quickly absorb any moisture with which it comes
in contact. For this same reason the oil container
should not be opened until ready for use and then
it should be capped immediately after use.

4. When it is necessary to openasystem, have
everything you will need ready and handy, so that
as little time as possible will be required to per-
form the operation. Do not leave the system open
any longer than is necessary.

5. Finally, after the operation has been com-
pleted and the system sealed again, air and mois-

ture should be evacuated from the system before
recharging.

GAUGE SET

The gauge set (fig. 5) is used when purging,
evacuating, charging or diagnosing trouble in the
system. The gauge at the left is known as the low
pressure gauge.

The face is graduated into pounds of pressure
and, in the opposite direction, in inches of vacuum.
This is the gauge that should always be used in
checking pressures on the low pressure side ofthe
system. When all parts of the system are function-
ing properly the refrigerant pressure on the low
pressure side never falls below Opoundspressure.
However, several abnormal conditions can occur
that will cause the low pressure to fall into a par-
tial vacuum. Therefore, a low pressure gauge is
required.

The high pressure gauge is used for checking
pressures on the high pressure side of the system.

The connection at the left is for attaching the
low pressure gauge line and the one at the right
the high pressure gauge line. The center connector
is common to both and is forthe purpose of attach-
ing a line for adding refrigerant, discharging re-
frigerant, evacuating the system and other uses.
When not required, this line or connection should be
capped.

NOTE: Gauge fitting connections should be in-
stalled hand-tight only and the connections leak-
tested before proceeding.

The hand shutoff valves on the gauge manifold
do not control the opening or closing off of pres-
sure to the gauges. They merely close each open-
ing to the center connector and to each other. Dur-
ing most diagnosing and service operation, the
valves must be closed. The only occasion for open-
ing both at the same time would be to bypass re-
frigerant vapor from the high pressure to the low
pressure side of the system, or in evacuating both
sides of the system.
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The J-8393 Charging Station (fig. 6) is a port-
able assembly consisting of a vacuum pump, re-
frigerant supply, gauges, valves, and most im-
portant, a five (5) pound metering refrigerant
charging cylinder. The use of a charging cylinder
eliminates the need for scales, hotwater pails, etc.

The refrigerant is metered into the system by
volume, the correct amount may be added to the
system and the unit remains "plumbed” at all
times and thus eliminates loss of refrigerant in
purging of lines and hook-up, combines to enable
the operator to get full use of all refrigerant.

All evacuation and charging equipment is hook-
ed together in a compact portavle unit (fig. 6). It
brings air conditioning service down to the basic
problem of hooking on two hoses, and manipulating
clearly labeled valves.

LEAK TESTING THE SYSTEM

Whenever a refrigerant leak is suspected in
the system or a service operation performed which
results in disturbing lines or connections, it is ad-
visable to test for leaks. Common sense should be
the governing factor in performing any leak test,
since the necessity and extent of any such test will,
in general, depend upon the nature of the complaint
and the type of service performed on the system.
It is better to test and be sure, if in doubt, than to
risk possibility of having to do the job over again.

NOTE: The use of a leak detecting dye within
the system is not recommended because of the
following reasons:

1. Refrigerant leakage can exist without any
oil leakage. In this case the dye will not indicate
the leak, however, a torch detector will.

2. The addition of additives, other than inhib-
itors, may alter the stability of the refrigeration
system and cause malfunctions.

3. Dye type leak detectors which are insoluble
form a curdle which can block the inlet screen of
the expansion valve.

LEAK DETECTOR

Tool J-6084 (fig. 7) is a propane gas-burning
torch which is used to locate a leak in any part of
the system. Refrigerant gas drawn into the sampl-
ing tube attached to the torch will cause the torch
flame to change color in proportion to the size of
the leak. Propane gas fuel cylinders used with the
torch are readily available commercially through-
out the country.

CAUTION: Do not use lighted de-
tector in any place where combustible
or explosive gases, dusts, or vapors
may be present.
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Operating Detector

1. Open the control valve only until a low hiss
of gas is heard, then light the gas at opening in the
chimney.

2. Adjust the flame until desired volume is
obtained. This is most satisfactory when the blue
flame is approximately 3/8" above the reactor
plate. The reaction plate will quickly heat to a
cherry red.

3. Explore for leaks by moving the end of the
sampling hose around possible leak points in the
system. Do not pinch or kink hose.

NOTE: Since R-12 is heavier than air, it is
good practice to place open end of sampling tube
immediately below point being tested, particularly
in cases of small leaks.

CAUTION: Do not breathe the fumes
that are produced by the burning of R-12
gas in the detector flame, since such
fumes can be toxic in large concentra-
tions of R-12.

4. Watch for color changes. The color of the

flame which passes through the reaction plate will
change to yellow when sampling hose draws in very
small leaks of R-12. Large leaks will be indicated
by a change in color to a vivid purplish-blue. When
the sampling hose passes the leak, the flame will
clear to an almost colorless pale-blue again. Ifthe
flame remains yellow when unit is removed from
leak, insufficient air is being drawn in or the re-
action plate is dirty.

Figure 7—Leak Detector
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FIVE AMP
TIME DELAY
FUSE

CORD TO PUMP PUMP DISCHARGE
110 AC SOURCE INLET OUTLET

Figure 8—Vacuum Pump

NOTE: A refrigerant leak in the highpressure
side of the system may be more easily detected
when, if possible, the system is in operation. A
leak on the low pressure side may be most easily
detected after the engine has been shutoff for sev-
eral minutes to allow system pressures to equalize.
This particularly applies to the front seal.

VACUUM PUMP
A vacuum pump should be used for evacuating

air and moisture from the air conditioning system.
Vacuum pump (Tool J-5428-02) (fig. 8), is

available for this purpose. It is used as a compon-
ent part of the Charging Station(J-8393), described
previously. The following precautions should be
observed relative to the operation and maintenance
of this pump.

1. Make sure dust cap on discharge outlet of
vacuum pump is removed before operating.

2. Keep all openings capped when not in use,
to avoid moisture being drawn into the system.

3. Oil should be changed after every 250 hours
of normal operation.

To change oil, simply unscrew hex nut located
on back side of pump, tilt backward and drain out
oil (fig. 8). Recharge with eight ounces of vacuum
pump oil Frigidaire-150 or equivalent (fig. 8). If
you desire to flush out the pump, use this same
type clean oil. Do not use solvent.

NOTE: Improper lubrication will shorten the
life of pump.

1. If this pump is subjected to extreme or
prolonged cold, allow it to remain indoors until oil
has reached approximate room temperature. Fail-
ure to warm oil will result in a blown fuse.

2. A five ampere time delay cartridge fuse has
been installed in the common line to protect the
windings of the compressor. The fuse will blow,
if an excessive load is placed on the pump. In the
event the fuse is blow, replace with a five ampere
time delay fuse - DO NOT USE A SUBSTITUTE
FUSE as it will result in damage to the starting
windings.

3. If the pump is being utilized to evacuate a
burnt-out system, a filter must be connected to the
intake fitting to prevent any sludge from contamin-
ating the working parts, which will result in mal-
function of the pump.

4. Do not use the vacuum pump as anair com-
pressor.

AVAILABILITY OF REFRIGERANT-12

Refrigerant-12 is available through Parts Stock
in 25 Ib. drums and in 15 oz. disposable cans.
Valves are available for the disposable cans, which
may be used as individual cans or as a group of up
to four cans (refer to fig. 9).

Tool J-6272-01 is used with one through four
cans. The use of the four-can fixture makes it pos-
sible to charge the system with a known quantity
of refrigerant without the use of weighing equip-
ment necessary with the larger drum. The single
can Valve J-6271 can be used for completing the
charge and for miscellaneous operations such as
flushing. The valves are installed by piercing the
top seal of the cans.

Evacuating and charging procedures later in
this section will make use of the J-8393 Charging
Station which uses the 25pound drum of refrigerant.
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COMPRESSOR OIL

Special refrigeration lubricant should be used
in the system. It is available in one quart graduated
bottles through Parts Stock. This oil is as free
from moisture and contaminants as it is possible
to attain by human processes. This condition should
be preserved by immediately capping the bottle
when not in use.

Refer to "Air Conditioning System Capacities
for the total system oil capacity.

Due to the porosity of the refrigerant hoses
and connections, the system refrigerant level will
show a definite drop after a period of time. Since
the compressor oil is carried throughout the en-
tire system mixed with the refrigerant a low re-
frigerant level will cause a dangerous lack of lu-
brication. Therefore the refrigerant charge in the
system has a definite tie-in with the amount of oil
found in the compressor and an insufficient charge
may eventually lead to an oil build-up in the evap-
orator.

COMPRESSOR SERIAL NUMBER

The compressor serial number is located on
the serial number plate on top of the compressor.
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Figure 9—Refrigerant—12 Disposable Cans and Valves

The serial number consists of a series of numbers
and letters. This serial number should be refer-
enced on all forms and correspondence related to
the servicing of this part.

INSPECTION AND PERIODIC SERVICE

PRE-DELIVERY INSPECTION

1. Check that engine exhaust is suitably vent-
ilated.

2. Check the compressor belt for proper
tension.

3. With controls positioned for operation of
the system, operate the unit for ten minutes at ap-
proximately 2,000 rpm. Observe the clutch pulley
bolt to see that the compressor is operating at the
same speed as the clutch pulley. Any speed vari-
ation indicates clutch slippage.

4. Before turning off the engine, check the
sight glass to see that the unit has a sufficient Re-
frigerant charge. The glass should be clear, al-
though during milder weather it may show traces
of bubbles. Foam in the flow indicates alow charge.
No liquid visible indicates no charge.

5. Check hose clamp connections. If clamp
screw torque is less than 10 Ib. in., retighten to
20-25 Ib. in. Do not tighten to new hose specifica-
tions or hose leakage may occur. Leak test the
complete system.

6. If there is evidence of oil leak, check com-
pressor to see that the oil charge is satisfactory.

7. Check the system controls for proper oper-
ation.

6,000 MILE INSPECTION

1. Check for indication of a refrigerant leak.

2. If there is an indication ofan oil leak, check
the compressor proper oil charge.

3. Check sight glass for proper charge of
Refrigerant-12.

4. Tighten the compressor brace and support
bolts and check the compressor belt tension.

5. Check hose clamp connections as directed
in previous Step 5.

NOTE: A slight amount of oil leakage at the
compressor front seal is considered normal.

PERIODIC SERVICE

1. Inspect condenser regularly to be sure itis
not plugged with leaves or other foreign material.

2. Check evaporator drain tubes regularly for
dirt or restrictions.

3. At least once a year, check the system for
proper refrigerant charge and the flexible hoses
for brittleness, wear, or leaks.

4. Every 6,000 miles check sight glass for
low refrigerant level.

5. Check belt tension regularly.

6. Every week - during winter months or
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other periods when the system is not being operat-
ed regularly - run the system, set for maximum
cooling, for 10 or 15 minutes to insure proper lu-
brication of seals and moving parts.

INSTALLING GAUGE SET TO
CHECK SYSTEM OPERATION

The Air Conditioning high pressure gauge
connection is located on the muffler. Thelowpres-
sure connection is located on the P.O.A. valve.

1. Install Gauge Adapter (J-5420 or J-9459)
onto high and low pressure hoses of gauge set.

2. With the engine stopped, remove the caps
from the cored valve gauge connector on the com-
pressor fittings block and P.O.A. valve.

3. Connect the gauge lines with adapters to the
threaded connector on the compressor fittings
block and P.O.A. valve.

CAUTION: Whenremoving gauge lines
from the compressor fittings block, be
sure to remove the adapters rather than
the gauge lines from the adapters.

PERFORMANCE TEST

This test may be conducted to determine if
the system is performing in a satisfactory manner
and should be used as a guide by the serviceman
in diagnosing trouble within the system. The fol-
lowing fixed conditions must be adhered to inorder
to make it possible to compare the performance of
the system being tested with the standards below:

1. Doors and windows closed. (Vehicle inside
or in shade.)

2. Hood up and engine exhaust suitably vent-
ilated o

3. Vehicle in "NEUTRAL" with engine running
at 2,000 rpm.

4. "AIR CONDITIONING" controls set for
maximum cooling and high blower speed.

5. "TEMPERATURE" knob and "AIR" knob
set for full recirculating air.

6. Gauge set installed.

7. System settled out (run-in approximately
10 minutes).

8. A thermometer placed in front of vehicle
grille and another in the right-hand diffuser outlet.

PERFORMANCE DATA

The following "Performance Data" defines
normal operation of the system under above condi-
tions. Relative humidity does not appear in "Data
Chart" because after running prescribed length of
time on recirculated air and maximum cooling, the
relative humidity of air passing over evaporator
core will remain at approximately 35% to 40% re-
gardless of the ambient temperature of humidity.

Should excessive head pressures be encoun-
tered at higher ambient temperatures, an 18-inch
fan placed in front of the vehicle and blowing into
the condenser will provide the extra circulation of
air needed to bring the pressures to within the
limits specified.

NOTE: Higher temperatures and pressures
will occur at higher ambienttemperatures. Inareas
of high humidity it is possible to have thermometer
and gauge readings approach but not reach the fig-
ures listed in the performance tables and still have
a satisfactory operating unit. However, it is im-
portant to remember that low pressure hasadirect
relationship to nozzle outlet temperature. If pres-
sure is too low, ice will gradually form on the
evaporator fins, restricting air-flow into the pas-
senger area and resulting in insufficient or no
cooling.

PERFORMANCE DATA CHART
(Refrigerant Charge = 3 Ibs. - 4 Oz.)

Temperature of

Air Entering 70° 80° 90° 100° 110° 120°
Condenser
Engine rpm 2000

Compressor Head
Pressure

145 185 200 215 255 285
155 195 210 225 265 295

Evaporator Pressure Dependent Upon Altitude.
at P.O.A. See Chartatbottom of page.

Discharge Air
Temperature at
Right-Hand Outlet

38 38 40 41 43 48
41 41 43 44 46 51

EVAPORATOR CONTROL VALVE
(P.0.A) (FIG. 10)

The only check for proper P.O.A. valve oper-
ation is to check the suction pressure at the valve
as during a performance test. The P.O.A. valve is
an absolute valve and will provide different gauge
readings based on the altitude where the readings
are being taken. Correct gauge reading atsea level
is 29.5 psig. Gauge readings will be one-half psi
higher for each additional -1,000 feet of elevation.
The following table lists gauge readings at differ-
ent altitudes. If a valve givesimproper gauge read-
ings, it must be replaced since it is neither re-
pairable nor adjustable.

29.5 psig. -= Sea Level
30.0 psig. -- 1000 ft.
30.5 psig. -.- 2000 ft.
31.0 psig. -- 3000 ft.
31.5 psig. -- 4000 ft.
32.0 PSig. -- 5000 ft.

32.5 psig. — 6000 ft.
33.0 psig. -- 7000 ft.
33.5 psig. -- 8000 ft.
34.0 psig. -- 9000 ft.
34.5 psig. -- 10,000 ft.
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EXPANSION VALVE
(Refer to Figure 11)

A malfunction of the expansion valve will be
caused by one of the following conditions: valve
stuck open, valve stuck closed, broken power ele-
ment, a restricted screen or animproperly located
or installed power element bulb. The first three
conditions require valve replacement. The lasttwo
may be corrected by replacing the valve inlet
screen and by properly installing the power ele-
ment bulb.

Attachment of the expansion valve bulb to the
evaporator outlet line is very critical. The bulb
must be attached tightly to the line and must make
good contact with the line along the entire length of
the bulb. A loose bulb will result in high low side
pressures and poor cooling. On bulbs located out-
side the evaporator case insulation must be prop-
erly installed.

Indications of expansion valve trouble provided
by the "Performance Test" are as follows:

VALVE STUCK OPEN
Noisy Compressor.
No Cooling.

VALVE STUCK CLOSED, PLUGGED SCREEN
OR BROKEN POWER ELEMENT

Very Low Suction Pressure.

No Cooling.

POORLY LOCATED POWER ELEMENT BULB
Normal Pressure.
Poor Cooling.

Check For Defective Valve

The following procedure must be followed to
determine if a malfunction is due to a defective
expansion valve.

1. Check to determine if the system will meet
the performance test as outlined previously. If the
expansion valve is defective, the low pressure
readings (P.O.A. or evaporator pressure) will be
above specification.

2. The loss of system performance is not as
evident when the compressor head pressure is
below 200 psi. Therefore, it may be necessary to
increase the system head pressure by partially
blocking the condenser. Disconnect the blower lead
wire and repeat the "Performance Check” to de-
termine if the evaporator pressure canbe obtained.

3. The system will also indicate a low refrig-
erant charge by bubbles occurring in the sight
glass. Systems equipped with a P.O.A. valve re-
quire the following additional test to determine if
the deficiency is the expansion valve.

4. Remove the expansion valve bulb from the
evaporator outlet pipe, and the connector on the
blower resistor. Place the blower on "LOW." With
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Figure 11 —Expansion Valve
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the engine operating at 2,000 rpm, observe the
P.O.A. gauge pressure.

5. Insert the expansion valve bulb in a cup of
ice. This should result inthe P.O.A.pressure being
reduced to approximately 30 psi. If the pressure
does not reduce to this level, the P.O.A. valve is
defective. If the pressure falls considerably below
30 psi, the expansion valve is defective.

ENGINE IDLE COMPENSATOR

This additional aid to prevent stalling during
prolonged hot weather periods is included with all
air conditioned vehicles. The idle compensator is
a thermostatically controlled air bleed which sup-
plies additional air to the idle mixture. The idle
compensator is located near the carburetor.

REFRIGERANT QUICK CHECK PROCEDURE

A quick reference chart below has been provided for use in determining whether or not the
air conditioning system has a proper charge of refrigerant. These simple checks can be made
in matter of minutes, thus facilitating system diagnosis by pinpointing the problem to the amount
of charge in the system or by eliminating this possibility from the overall checkout. Refer to
"Refrigerant Quick Check Procedures™ chart for exact step-by-step procedure.

REFRIGERANT QUICK CHECK PROCEDURES
(Check procedures should be made at 70° F.)

Start engine and place

on fast idle. Set

controls for maximum cold with blower on high.

Bubbles present in sight glass.

System low on charge. Check with leak de-
tector. Correct leak, if any, and fill system
to proper charge.

No appreciable temperature differential
noted at compressor.

System empty or nearly empty. Turn off
engine and connect charging station. Induce
1/2 1b. of refrigerant in system (if system
will not accept charge, start engine and draw
1/2 1b. in through low pressure side). Check
system with leak detector.

If refrigerant in sight glass remains clear
for more than 45 seconds (before foaming
and then settling away from sight glass) an
overcharge is indicated. Verify with a per-
formance check.

No bubbles. Sight glass clear.

System is either charged or empty. Feel
high and low pressure pipes at compressor.
High pressure pipe should be warm; low
pressure pipe should be cold.

Temperature differential noted at the com-
pressor.

Even though a differential is noted, there
exists a possibility of overcharge. An over-
filled system will result in poor coolingdur-
ing low speed operation (as a result of ex-
cessive head pressure). An overfill is easily
checked by disconnecting the compressor
clutch connector while observing the sight
glass.

If refrigerant foams and then settles away
from sight glass in less than 45 seconds, it
can be assumed that there is aproper charge
of refrigerant in system. Continue checking
out system using performance checks out-
lined in this manual.
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EVACUATING AND CHARGING PROCEDURES

AIR CONDITIONING SYSTEM
CAPACITIES

Refrigerant Charge Oil Charge
3 1bs. 4 oz.

PURGING THE SYSTEM

10 ozs. 525 viscosity

In replacing any of the air conditioning com-
ponents, the system must be completely purged or
drained of refrigerant. The purpose is to lower the
pressure inside the system so that a component
part can be safely removed.

1. With engine stopped, install high and low
pressure lines of gauge set to the proper high and
low pressure gauge fittings (see "Installing Gauge
Set to Check System Operation").

NOTE: Before installing lines, be sure thatall
four controls on gauge set are closed.

2. With plug removed from gauge center line,
open high pressure gauge valve slightly to allow
refrigerant vapor to slowly escape through center
line.

CAUTION: Do not open valve too
fast as compressor oil may be discharg-
ed with the refrigerant. A rag wrapped
around the end of the center gauge line
will prevent the splashing of oil in the
event of accidental rapid discharge.

3. When the pressure is reduced to below 100

pounds on the high pressure gauge, open the low
pressure gauge valve and continue discharging until
all refrigerant has been released. Close both gauge
valves.

EVACUATING AND CHARGING
THE SYSTEM

GENERAL NOTE: In all evacuating
procedures shown following, the speci-
fication of 26-28 inches of mercury
vacuum is used. These figures are only
attainable at or near Sea Level Eleva-
tion. For each 1,000 feet above Sea
Level where this operation is being
performed, the specifications should be
lowered by 1 inch. Example: At 5,000
feet elevation, only 21 to 23 inches of
vacuum can normally be obtained.

Whenever the air conditioning system is open
for any reason, it should not be put into operation
again until it has been evacuated to remove air and
moisture which may have entered the system.

The following procedures are based on the use
of the J-8393 Charging Station:

FILLING CHARGING CYLINDER

1. Open control valve on refrigerant drum.

2. Open valve on bottom of charging cylinder
allowing refrigerant to enter cylinder.

3. Bleed cylinder valve on top (behind control
panel) as required to allow refrigerant to enter.
When refrigerant reaches desired level (see "Air
Conditioning System Capacities"), close valve at
bottom of cylinder and be certain bleed valve is
closed securely.

NOTE: It will be necessary to close bleed
valve periodically to allow boiling to subside to
check level in sight glass.

INSTALLING CHARGING STATION TO SYSTEM

1. Be certain all valves on charging station
are closed.

2. Connect high pressure gauge line to high
pressure gauge fitting. (See "Installing Gauge Set
to Check System Operation.")

3. See figure 12. Turn high pressure control
(2) one turn counterclockwise (open). Crack open
low pressure control (1) and allow refrigerant gas
to hiss from low pressure gauge line for three sec-
onds, then connect low pressure gauge line to low
pressure gauge fitting.

4. System is now ready forperformance testing.

EVACUATING AND CHARGING SYSTEM

1. Install charging station as previously des-
cribed. Refer to figures 12 and 13 while perform -
ing the following operation.

2. Remove low pressure gauge line from
P.O.A. valve.

LOW PRESSURE HIGH PRESSURE

CONTROL CONTROL
3 4
VACUUM FREON
CONTROL CONTROL

KfNT-MOOBt ORGANIZATION INt

Figure 12—Charging Station Controls
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POA VALVE

HIGH PRESSURE
GAUGE VALVE

VALVE

REFRIGERANWt—
SUPPLY

HIGH PRESSURE,
GAUGE FITTING'

MUFFLER
mCOMPRESSOR
LOW PRESSURE
GAUGE VALVE v
Vi
VALVE
TO VACUUM SUPPLY T-3883

Figure 13—Charging Schematic

3. Crack open high (2) and low (1) pressure
control valves (fig. 12), and allow refrigerant gas
to purge from system. Purge slow enough so that
oil does not escape along with the refrigerant.

4. When refrigerant flow stops, connect low

pressure gauge line to P.O.A. valve.

5. Turn on vacuum pump and open vacuum
control valve (3).

6. With system purged as directed previously,
run pump until 28-29 inches of vacuum is obtained.
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Continue to run pump for 15 minutes after the sys-
tem reaches 28-29 inches vacuum.

7. If 28-29 inches cannot be obtained, close
vacuum control valve (3) and shut off vacuum
pump. Open refrigerant control valve (4) allow 1/2
pound of R-12 to enter system. Locate and repair
all leaks.

8. After evacuating for 15 minutes, add 1/2
pound of R-12 to system as described in Step 7
above. Purge this 1/2 pound and re-evacuate for
5 minutes. This second evacuation is to be certain
that as much contamination is removed from the
system as possible.

9. Only after evacuating as above, system is
ready for charging. Note reading on sight glass of
charging cylinder. If it does not contain a sufficient
amount for a full charge, fill to the proper level.

10. With high and low pressure valves (1 and
2) open, close vacuum control valve (3) and open
Freon control valve (4). Operating the heater and
air conditioner blower with the controls set for
cooling will help complete the charging operation.

NOTE: If the charge will not transfer com-
pletely from the station to the system, close the
high pressure valve at the gauge set, set the air
conditioning controls for cooling, check that the
engine compartment is clear of obstructions, and
start the engine. Compressor operation will de-
crease the low side pressure in the system.

System is now charged and should be perform -
ance tested before removing gauges.

CHECKING OIL

In the compressor, it is not recommended
that the oil be checked as a matter of course. Gen-
erally, compressor oil level should be checked
only where there is evidence of a major loss of
system oil such as might be caused by:

1. A broken refrigerant hose.

2. A severe hose fitting leak.

3. A very badly leaking compressor seal.

4. Collision damage to the system components.

As a quick check on compressor oil charge,
with the engine off, carefully crack open the oil
drain plug on the bottom of the compressor. If oil
comes out, the compressor hasthe required amount
of oil. To further check the compressor oil charge,
should the above test show insufficient oil, it is
necessary to remove the compressor from the
vehicle, drain and measure the oil.

CHECKING COMPRESSOR OIL CHARGE

1. Run the system for 10 minutes at 500-600
engine rpm with controls set for maximum cooling
and high blower speed.

2. Turn off engine, discharge the system, re-
move compressor from vehicle, place it in a hor-
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izontal position with the drain plug downward. Re-
move the drain plug and, tipping the compressor
back and forth and rotating the compressor shaft,
drain the oil into a clean container, measure and
discard the oil.

3.a. If the quantity drained was 4 fluid ounces
or more, add the same amount of new refrigerant
oil to the replacement compressor.

b. If the quantity drained was less than 4
fluid ounces, add 6 fluid ounces of new refriger-
ation oil to the replacement compressor.

c. If a new service compressor is being in-
stalled, drain all oil from it and replace only the
amount specified in Steps 3a and 3b above.

d. If a field repaired compressor is being
installed, add an additional 1 fluid ounce to the
compressor.

4. In the event that it is not possible to idle
the compressor as outlined in Step 1to effect oil
return to it, proceed as follows:

a. Remove the compressor, drain, measure
and discard the oil.

b. If the amount drained is more than 1-1/2
fluid ounces and the system shows no signs of a
major leak, add the same amount to the replace-
ment compressor.

c. If the amount drained is less than 1-1/2
fluid ounces, and the system appears to have lost
an excessive amount of oil, add 6 fluid ounces of
clean refrigeration oil toreplacementcompressor,
7 fluid ounces to a repaired compressor.

If the oil contains chips or other foreign ma-
terial, replace the receiver-dehydrator and flush
or replace all component parts as necessary. Add
the full 11 fluid ounces of new refrigeration oil to
the replacement compressor.

5. Add additional oil in the following amounts
for any system components being replaced:

Evaporator ..o 3 fluid oz.
Condenser e 1 fluid oz.
Receiver-Dehydrator 1 fluid oz.

NOTE: When adding oil to the compressor, it
will be necessary to tilt the rear end of the com-
pressor up so that the oil will not run out of the
suction and discharge ports. Do not set the com-
pressor on the shaft end.

ADDING OIL TO THE SYSTEM

The system should be completely assembled
and discharged before adding oil. Use only uncon-
taminated refrigerant oil and add as follows:

1. Connect the low pressure gauge line to the
low pressure gauge fitting on the P.O.A. valve.

2. Connect the high pressure line from the
charging station gauge set tocompressor muffler.

3. Disconnect the high pressure line from the
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gauge set, make certain that the line is clean, and
place the end in a graduated oil container.

4. Pour enough refrigerant oil in the container
so that the required volume may be drawn into the
system by the high pressure hose.

5. Close the high pressure valve at the gauge
set, and open the low pressure valve.

6. Operate the vacuum pump to drop thepres-
sure within the system and cause atmospheric
pressure to force oil through the highpressure line

into the system. When the oil level has dropped the
required volume, pull the line out of the oil con-
tainer and continue vacuum pump operation to
force the oil contained in the line into the system.

7. Shut off the vacuum pump and connect the

high pressure line to the gauge set. Open the high
pressure valve and evacuate the system through
the high and low pressure side of the system. Com-
plete the charging operation as outlined in Step 10
under "Evacuating and Charging System."

COMPONENT REPLACEMENT AND MINOR REPAIRS

REFRIGERANT LINE CONNECTIONS

Figure 14—Line Connections (Late Models)

O-RINGS

Always replace O-ring (fig. 14) whena connec-
tion has been broken. When replacing O-ring, first
dip it in refrigeration oil. Always use a backing
wrench on O-ring fittings to prevent the pipe from
twisting and damaging O-ring. Do not overtighten.
Correct Torque Specifications (ft.-lbs.) follows:

Metal Thread Steel Tubing  Alum. Tubing
Tube & Fitting Torque Torque
O.D. Size (Ft.-Lbs.) (Ft.-Lbs.)
1/4 7/16 10 to 15 5to 7

3/8 5/8 30 to 35 11 to 13
1/2 3/4 30 to 35 15 to 20
5/8 718 30 to 35 21 to 27
3/4 1-1/16 30 to 35 28 to 33

NOTE: Where steel to aluminum connections
are being made, use torque for aluminum tubing.

REPAIR OF REFRIGERANT LEAKS

Any refrigerant leaks found in the system
should be repaired in the following manner:
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LEAKS AT O-RING CONNECTION

1. Check the torque on the fitting and, if too
loose, tighten to the proper torque. Always use a
backing wrench to prevent twisting and damage to
the O-ring. Do not overtighten. Again leak test the
joint.

2. If the leak is still present, discharge the
refrigerant from the system as described under
“Evacuating and Charging Procedures.”

3. Inspect the O-ring and the fitting and re-
place if damaged in any way. Coat the O-ring be-
fore reinstalled with refrigeration oil and install
carefully.

4. Retorque the fitting, using abacking wrench,
and then add 1/2 to 1 Ib. of R-12 to the system and
recheck for leaks.

CAUTION: Do not operate the system
with this small refrigerant charge.

5. Purge the system, thus removing the 1/2 to
11lb. of R-12 installed in Step 4 above.
6. Evacuate and charge the system.

LEAKS AT HOSE CLAMP CONNECTION

1. Check the tightness of the clamp itself and
tighten, if necessary. Recheck for leak.

2. If leak has not been corrected, discharge
the system and loosen clamp and remove hose
from connection. Inspect condition of hose and con-
nector. Replace scored or damaged parts.

3. Dip end of new hose in refrigerant oil and
carefully reinstall over connector. Never push end
of hose beyond the locating bead. Properly torque
the clamp.

4. Recheck the system for leaks by installing
1/2 to 1 Ib. of R-12 into the system. Do not run
compressor.

5. Purge the system, thus removing the 1/2 to
11b. of R-12 installed in Step 4 above.

6. Evacuate and charge the system.

COMPRESSOR LEAKS

If leaks are located around the compressor
shaft seal or shell, replacement of necessary seals
should be made.
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NOTE: A slight amount of oil leakage past the
compressor front seal is considered normal.

REFRIGERANT HOSE FAILURE

After a leak or rupture has occurred in a re-
frigerant hose, or if a fitting has loosened and
caused a considerable loss of refrigerant and oil,
the entire system should be flushed and recharged
after repairs have been made. If the system has
been open to atmosphere for any prolonged period
of time the receiver-dehydrator should be replaced.

NOTE: The inlet and outlet hoses are swaged
to the compressor connector block inlet and outlet
lines. If either hose has failed, the entire assembly
(inlet hose, connector block and muffler assembly
and outlet hose) must be replaced as a unit. It is
not recommended that any hose be repaired by
cutting and splicing.

PREPARING SYSTEM FOR
REPLACEMENT OF COMPONENT PARTS

Air conditioning, like many other things, is
fairly simple to service onceitis understood. How-
ever, there are certain procedures, practices and
precautions that should be followed to prevent
costly repairs, personal injury or damage to equip-
ment. For this reason it is strongly recommended
that the preceding information in this section be
studied thoroughly before attempting to service
the system.

Great emphasis must be placed upon keeping
the system clean. Use plugs or caps to close sys-
tem components and hoses when they are opened to
the atmosphere. Keep your work area clean.

In removing and replacing any part which re-
quires unsealing the refrigerant circuit the follow-
ing operations, which are described inthis section,
must be performed in the sequence shown:

1. Purge the system by releasing the refriger-
ant to the atmosphere.

2. Remove and replace the defective part.
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Figure 15 —Sight Glass Replacement

3. Evacuate and charge the system with R-12

refrigerant.

CAUTION: Always wear protective
goggles when working on refrigeration
systems. Goggles (J-5453) are Included
in the set of air conditioning special tools.
Also, beware of the danger of carbon
monoxide fumes by avoiding running the
engine in closed or improperly ventilated
garages.

FOREIGN MATERIAL IN THE SYSTEM

Whenever foreign material is found inthe sys-
tem, it must be removed before restoring the sys-
tem to operation.

In the case of compressor mechanical failure,
perform the following operations:

1. Remove the compressor.

2. Remove the receiver-dehydrator and dis-
card the unit.

3. Flush the condenser to remove foreign
material which has been pumped into it.

4. Disconnect the line from the receiver de-
hydrator at the inlet connection of the expansion
valve. Inspect the inlet screen for the presence of
metal chips or other foreign material. If the screen
is plugged, replace it. Reconnect the line to the
expansion valve.

5. Install a new receiver-dehydrator.

6. Install the replacement compressor.

7. Add the necessary quantity of oil to the sys-
tem (one fluid ounce because of receiver-dehydrator
replacement plus the quantity needed for the re-
placement compressor (refer to "Checking Com-
pressor Oil Charge" under "Checking Oil."

8. Evacuate and charge the system.

9. Check system performance.

SIGHT GLASS REPLACEMENT

If damage to the sight glass should occur, a
new sight glass kit (fig. 15) should be installed
immediately. Entire dehydrator must be replaced
if glass is broken for any length of time.

1. Purge system.

2. Remove the sight glass retainer nut using
a screwdriver, and remove old glass and seal.

3. Install the new glass and seal and retainer
nut, being careful not to turn the nut past the face
of the housing. To do so may damage O-ring seal.

4. Evacuate and recharge the system.

CONTROL ASSEMBLY
(Refer to Figure 16)

REMOVAL

1. Disconnect battery ground cable.

2. Remove screws in lower lip of dash which
attach the control assembly bracket to the dash.

3. Move the unit toward the front of the ve-
hicle and lower it.

4. Disconnect the blower harness connector
and illuminating lamp sockets. Remove the blower
switch and mounting bracket.
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5. Remove the control cables and transfer
them to the replacement control unit. Check them
for adjustment.

INSTALLATION

1. Attach the blower switch to the unit. Con-
nect the harness connector and illuminating lamps.
Attach the mounting bracket.

2. Lift the unit into position and attach it to
the dash.

3. Connect the battery ground cable.

CONDENSER

REMOVAL

1. Purge the refrigerant from the system.

2. Drain the radiator.

3. Loosen the radiator hose clamps at the
radiator inlet and outlet and disconnect the hoses
at the radiator.

4. Remove the two upper radiator mounts.

5. Push the top of the fan shroud rearward
and lift the radiator out of the truck.

6. Disconnect the condenser inlet and outlet
fittings and cap the open pipes. If the condenser is
to be reused, cap the inlet and outlet pipes.

7. Remove the screws which attach the lower
frame of the condenser to lower mounting brackets.

8. Remove the screws which attach the upper
condenser mounting brackets to the grille header
bar and lift the condenser out of the truck.

9. Remove the upper brackets from the con-
denser frame if a new condenser will be installed.

INSTALLATION

1. Mount the upper condenser mounting brac-
kets (loosely) to the condenser frame.

2. Lower the condenser into position behind
the grille.

3. Mount the upper condenser mounting brac-
kets (loosely) to the grille header bar.

4. Mount the condenser frame (firmly) to the
lower condenser mounting brackets.

5. Tighten the upper condenser brackets to the
condenser frame and grille header bar.

6. Uncap the refrigerant lines and condenser
pipes and connect the lines to the condenser using
new O-rings wetted with clean refrigeration oil.

7. Hold the top of the fan shroud rearward and
lower the radiator into place. Be certain that the
rubber pads are in place in the lower radiator
mounts and thatthe header tank flange seats square-
ly in the pads.

8. Mount the two upper radiator mounts ob-
serving the rubber pad location as in the previous
step. Attach the fan shroudto the rear of the mounts.

9. Connect the coolant hoses from the engine
to the radiator inlet and outlet. Clamp securely.
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OUTLET SELECTOR

CABLE

DEFROSTER
CABLE

T-3886

Figure 16 —Air Conditioning Controls
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Figure 17—Condenser and Receiver-Dehydrator

10. Check thatthe radiator drain plug (or valve)
is installed (or shut off).

11. Refill the cooling system.

12. Evacuate and recharge the refrigeration
system. If a new condenser was installed, add one
fluid ounce of refrigeration oil to the system be-
fore recharging. Check system performance and
leak test.

RECEIVER-DEHYDRATOR

The receiver-dehydrator should be replaced
if it has been damaged through an accident, or if it
leaks or becomes restricted or clogged. Do not
attempt to repair the receiver-dehydrator.

The receiver-dehydrator is merely a moisture
collecting device and a refrigerant storage area
and is the least likely component of the system to
cause a malfunction.

If at any time when examining the compressor
oil, moisture is found or there is an indication of
moisture at the expansion valve needle, the re-
ceiver should be replaced as follows (fig. 17):

NOTE: If the receiver-dehydrator is to be re-
used, cap the inlet and outlet connections immed-
iately. When installing a receiver-dehydrator, do
not uncap the connections until the last possible
moment.

REMOVAL

1. Purge the system.

2. Remove the inlet and outlet connections
from the receiver-dehydrator.

3. Remove the receiver-dehydrator mounting
bolts and carefully remove it.

4. Cap the system if the receiver-dehydrator

will not be replaced immediately. Cap thereceiver
if it will be reused.

INSTALLATION

1. Place the receiver-dehydrator in position
and replace attaching bolts. Do not uncap the unit
until immediately before connecting lines.

2. Uncap any previously capped connections
and connect the fittings using new O-ring seals.

3. Evacuate and recharge the system. If anew
receiver-dehydrator was installed, add one fluid
ounce refrigerant oil to the system.

EXPANSION VALVE

REMOVAL

1. Purge the system.

2. Loosen the clamp retaining the high pres-
sure line to the bracket nextto the expansion valve.

3. Disconnect the capillary bulb from the
evaporator outlet pipe. Disconnect the equalizer
line from the P.O.A. Cap the P.O.A. connector.

4, Disconnect the expansion valve inlet and
outlet connections and cap the lines.

5. Remove expansion valve to bracket mount-
ing screw and remove expansion valve.

INSTALLATION

1. Mount the expansion valve to the bracket.

2. Connect the inlet and outlet connections.
Tighten the inlet pipe clamp.

3. Connect the equalizer line to the P.O.A.
and mount the capillary bulb to the evaporator
outlet pipe.

4. Evacuate and charge the system. Checkper-
formance.

P.O.A. VALVE

REMOVAL

1. Purge the system.

2. Remove evaporator oil bleed line and ex-
pansion valve equalizer line. Cap the connections.

3. Remove retaining clamp screw and loosen
P.O.A. valve outlet pipe clamp mounting screw.

4. Remove P.O.A. valve inlet and outlet con-
nections and remove P.O.A. valve. Cap the open
tubes.

5. Remove clamp from P.O.A. valve.

INSTALLATION

1. Assemble clamp on P.O.A. valve and con-
nect inlet and outlet connections.

2. Secure P.O.A. valve clamp and outlet line

clamp.
3. Connect the evaporator oil bleed line and
the expansion valve equalizing line to the P.O.A.

valve.
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BLOWER ASSEMBLY
(Refer to Figure 18)

REMOVAL

1. Disconnect battery ground cable.

2. Support the right front of the hood in the
fully raised position.

3. Carefully scribe the hood and fender loca-
tions of the right hood hinge and remove the hinge.

4. Unclip the blower wire at the blower flange
terminal and note or mark the motor flange posi-
tion in relation to the blower case. Disconnect the
rubber cooling tube to the motor.

5. Remove the blower assembly mounting
SCrews.

6. Remove the blower assembly (pry the flange
away from the case carefully if the sealer acts as
an adhesive).

7. Remove the nut attaching the blower wheel
to the motor shaft and separate the assembly.

INSTALLATION

1. Assemble the blower wheel to the motor
with the open end of the blower away from the
motor.

2. Install the assembly to the blower case,
connect ground strap, and connect the motor wire.
Connect cooling tube to motor.

3. Remount the hood hinge aligning it care-
fully with the scribed lines. Check hood alignment.

4, Connect battery ground cable.

EVAPORATOR
(Refer to Figure 18)

REMOVAL

1. Purge the system.

2. Disconnect the line (between the evaporator
and the thermostatic expansion valve) at the ex-
pansion valve. Cap the open connections.

3. Disconnect the evaporator oil bleed line at
the P.O.A. valve. Cap the open connections.

4. Disconnect the evaporator outlet pipe atthe
P.O.A. valve. Cap the open connections. Remove
the evaporator outlet pipe clamp.

5. Detach the expansion valve capillary bulb
from the evaporator outlet pipe.

6. Disconnect the vacuum lines at the vacuum
reservoir.

7. Remove the screws attaching the inboard
case half to the outboard case half, back up plate,
and firewall.

8. Remove inboard case half and evaporator
core.

INSTALLATION

1. Assemble evaporator core andinboard case

half to the outboard case half. Replace case to case,
case to backup plate, and case to firewall mounting
SCrews.

Sec. IE-79

AIR CONDITIONING

T-3888

Figure 18—Evaporator and Blower Assembly

2. Attach vacuum lines to vacuum reservaoir.

3. Mount the expansion valve capillary bulb to
the evaporator core outlet pipe.

4. Connect the evaporator outlet pipe to the
P.O.A. valve using a new O-ring. Install the pipe
clamp.

5. Connect the evaporator oil bleed line to the
P.O.A. valve.

6. Connect the line from the evaporator to the
expansion valve.

7. If a new evaporator was installed, addthree
fluid ounces of refrigerant oil to the system. Evac-
uate and charge the system. Check performance.

BLOWER AND EVAPORATOR CASE
(Refer to Figure 18)

REMOVAL

1. Purge the refrigeration system and drain
the radiator.

2. Disconnect battery ground cable.

3. Unclip the blower motor wire at the blower
flange terminal.

4. Disconnect heater hoses at the core tubes
(fig. 19).

5. Disconnect the refrigerant lines at the
P.O.A. valve outlet and the expansion valve inlet.
Cap all open connections (fig. 19).

6. Remove vacuum hoses to vacuum reservoir
and plenum air valve actuator.

7. Disconnect temperature door cable.

8. It may be necessary in order to gainaccess
to the lower outboard case attachments, the right
front fender skirt should be loosened and moved.
Remove enough skirt mounting screws and bolts
(from the rear forward) to move the skirt a suf-
ficient amount.

9. Remove the case retaining screws and sheet
metal nuts. Pull the case away from the mounting
studs and inboard to remove it.
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HOT WATER VALVE

T-6550

Figure 19—Air Conditioning and Heater Hose Routing

INSTALLATION

1. Check the position of the blower and evap-
orator case to fire wall seals, then position the
case over the studs projecting through the fire
wall and attach the screws and nuts to retain the
case. Connect the blower motor ground strap. Re-
place spacer between case and fire wall at the
screw next to the temperature door lever.

2. If removed, remount the right front fender
skirt.

3. Connect temperature door cable and vac-
uum hoses (hose to engine vacuum source attaches
to vacuum tank connection nearest the engine).

4. Connect the refrigerant hoses to the expan-
sion valve inlet and the P.O.A. outlet using new
O-ring seals, coated with clean refrigeration oil.

5. Connect the heater hoses to the core tubes.

6. Connect the blower motor wire to the motor
flange terminal, and connect the battery ground
cable.

7. Refill the cooling system, and evacuate and
charge the refrigeration system.

HEATER CASE
(Refer to Figure 20)

REMOVAL

1. Drain the radiator.

2. Remove the heater hoses from the core
tubes (fig. 19).

3. Remove the sheet metal nuts from the heat-
er case studs which project through the fire wall
to the engine side.

4. Remove the glove box.

5. Unplug the relay connector.

6. Remove the right ball outlet hose.

7. Remove the screw attaching the dash out-
lets air distributor to the heater case and move
distributor away from case.

80 Remove the heater case to fire wall re-
taining screws.

9. Pull heater case away from the fire wall
and reach in and disconnect the resistor connector.

10. Remove the resistor harness grommet and
remove the harness from the case. Withdraw the
heater case.
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INSTALLATION

1. Place the heater case under the dash and
insert the resistor harness and install the grommet
and connect the resistor connector.

2. Position the heater case againstthe firewall
and push it into place. Checkthat nothing is pinched
between the case and firewall. Install the heater
case to firewall retaining screws.

3. Position the dash outlets distributor against
the heater case, insert the forward lip into the re-
taining clip, and install the retaining screw.

4. Install the right dash outlet hose.

5. Connect the relay connector.

6. Install the glove box.

7. Install sheet metal nuts to the heater case
studs which project forward through the firewall.

8. Attach the heater hoses to the core tubes.

9. Refill the engine cooling system and test
system operation.

HEATER CORE
REMOVAL
1. Remove the heater case as outlined under
"Heater Case."
2. Remove the screws retaining core mount-
ing straps. Remove core.

INSTALLATION

1. Install the core into the case and seal

with non-hardening sealer.
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Figure 20—Heater and Ducts

2. Mount the core with the core straps and

retaining screws.

3. Replace the heater case in the vehicle as

outlined under "Heater Case."

Figure 21 —Wiring Harness
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BLOWER MOTOR SWITCH
(Refer to Figure 21)
NOTE: Refer to figure 28 for Air Condition-
ing Wiring Diagram.

CENTER OUTLET

REMOVAL

1. Disconnect battery ground cable.

2. Disconnect wiring harness connector at
blower switch.

3. Remove blower switch mounting screws
and remove switch.

INSTALLATION

1. Place blower switch in position and install
mounting screws.

2. Connect wiring harness to switch.

3. Connect battery ground cable.

BLOWER MOTOR RELAY

REMOVAL (Fig. 21)

1. Disconnect wiring harness at relay con-
nector.

2. Remove two relay mounting screws and
remove relay.

INSTALLATION

1. Place relay in position and drive mounting

screws. Connect wiring harness to relay.

COMPRESSOR CLUTCH SWITCH

REMOVAL (Fig. 21)
1. Disconnect wiring harness at compressor

T-7068

Figure 23 —Air Outlets and Hoses
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clutch switch.

2. Remove two mounting screws and remove

switch.

INSTALLATION

1. Place switch in position and drive the two
mounting screws.

2. Connect wiring harness to switch.

BLOWER RESISTOR UNIT
(Refer to Figure 22)

REMOVAL

1. Remove the screw attaching the floor outlet
duct (above the heater outlet) to the fire wall.

2. Disconnect the dash outlet air hoses from
the distributor (fig. 23).

3. Remove the screws (top, bottom, and seat
side) attaching the dash outlet distributor to the
floor outlet adapter.

4. Remove the screw attaching the distributor
to the heater case, slide the distributor to the
heater case, slide the distributor rearward and
remove it.

5. Unplug the resistor unit connector.

6. Remove the resistor unit retaining screws.
Remove the unit.

INSTALLATION

1. Place the replacement unit in position and
install mounting screws.

2. Connect the resistor connector.

3. Position the dash outlet air distributor
against the heater case, insert the forward lip into
the retaining clip, and install the retaining screw.

4. Install the screws which attach the dash air
distributor to the floor outlet adapter.

5. Attach the dash outlet air hoses to the dis-
tributor.

6. Mount the floor outlet duct to the fire wall
with the attaching screw.

HOT WATER SHUT-OFF VALVE
(Refer to Figure 19)

REMOVAL

1. Place a container under the vehicle and
then disconnect the shut-off valve inlet and outlet
lines. Drain coolant into container.

2. Disconnect the valve vacuum line and re-
move the valve.

INSTALLATION

1. Install the coolant lines onto the new valve,
making sure that coolant flows through the valve
in the right direction.

2. Install the vacuum line onto the valve.

3. Refill the radiator.
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MUFFLER AND CONNECTOR BLOCK

REMOVAL (Fig. 24)

1. Purge the system.

2. Remove hoses at the compressor inlet and
muffler outlet pipes. Cap the connections.

3. Remove muffler outlet pipe clamp.

4. Remove bolt retaining connector block to
compressor and remove the connector and muffler
assembly. Cap the compressor ports ifnotimmed-
iately remounting muffler assembly.

INSTALLATION (Fig. 24)

1. Assemble the connector block to the com-
pressor using new O-ring seals wetted with clean
refrigeration oil.

2. Secure the muffler outlet pipe in the pipe
clamp.

3. Connect the refrigerant hoses to the com-
pressor inlet and muffler outlet pipes.

4. Evacuate and recharge the system.

KICK PANEL AIR VALVE ACTUATOR
(Refer to Figure 27)

REMOVAL (Fig. 25)
1. Disconnect vacuum hose from actuator.
2. Disconnect valve return spring.
3. Remove actuator bracket mounting screws.
4. Disconnect one link pinand remove actuator
assembly. Remove actuator from bracket.

INSTALLATION
1. Attach actuator to bracket.
2. Connect actuator rod to link and install pin.
3. Mount the bracket to the kick panel.
4. Connect the valve return spring. Connect
the vacuum hose to the actuator®

KICK PANEL AIR VALVE
(Refer to Figure 26)

REMOVAL

1. Remove actuator mounting bracket from

kick panel.
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2. Remove valve return spring.
3. Pull the top pivot pin downward against

spring tension until it clears the upper pivot hole.

Pull valve inward and withdraw lower pivot from
pivot hole.

4. Remove the valve from the actuator link.

OUTSIDE AIR

DOOR DIAPHRAGM RECIRCULATED AR
(DOOR CLOSED WITH DoOR DIAPHRAGM
VACUUM APPLIED) (DOOR OPEN WITH

Figure 27—acuum Diagram

INSTALLATION

1. Attach the valve to the actuator link.

2. Insert the lower pivot pin into the lower
hole, retract the upper pivot pin and insert into the
upper pivot hole.

3. Install the valve return spring and mount
the actuator bracket to the kick panel.

PLENUM AIR VALVE
(Refer to Figure 26)

REMOVAL

1. Remove cowl grille panel. Refer to SHEET
METAL (SEC. 11) of this manual.

2. Disconnect the diaphragm link from the
connecting shaft arm.

3. Remove the screw attaching the connecting
shaft to the tube extending forward from the valve.

4. Remove the screws attaching the nylon
bearing plate to the firewall and slide it forward.
Remove valve return spring.

5. Pull the rear valve pivotpin forward against
spring tension until it clears the rear bearing. Lift
the valve at the rear and withdraw the valve shaft
from the firewall.

INSTALLATION

1. Insert the tube shaft on the valve into the
firewall hole and lower the valve into position with
the rear pivot pin retracted. When the rear pin is
aligned with its bearing, allow it to extend into
position.

2. Attach the valve return spring and nylon
bushing.

3. Assemble the connecting shaft to the valve
and actuating diaphragm.

4. Replace the cowl grille panel.
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Figure 28—Air Conditioning Wiring Diagram

Disconnect Battery Before Working on Electrical Equipment.
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INSUFFICIENT COOLING DIAGNOSIS CHART

|
CHECK AIR FLOW

B r

NO OR LOW AIR FLOW
Check blower operation.

NORMAL AIR FLOW

Inspect system for visual de-
fects. Check alrttemperature.

---------- i erana, e
HIGH AIR NORMAL AIR AIR TEMPERATURE
TEMPERATURE TEMPERATURE VARIES

If 7°F. variation at nozzle exist
replace suction throttling valve.
See Note "A."

Check sight glass. Check for air leaks at cab doors,

windows, cowl, or unit drain hose.

JJL
BLOWER NOT
OPERATING
Check for blown fuse, defective blower
switch, broken wire, loose ground
"""" wire, defective blower motor.

BLOCKED
EVAPORATOR
If iced, check for low evaporator pres-
sure. Check P.O.A. function. If dirty,
remove using vacuum cleaner hose.

1
FOAMING

System is probably low on refrigerant. Check for
leaks, repair and add refrigerant. If foaming still
occurs check for restriction in refrigerant system
between condenser and sight glass. See Note "C."

OPERATION
Check for loose hoses, restriction or

leakage in air ducts, partially closed air
outlet valve or clogged evaporator core.
NO FOAMING

Check evaporator pressure.

NORMAL
EVAPORATOR PRESSURE

Check- compressor
discharge pressure.

COMPRESSOR HIGH
DISCHARGE PRESSURE

Check for air insystem, excess
refrigerant, restriction in con-
denser refrigerant tubes or air
fins. See Note "B."

LOW
EVAPORATOR PRESSURE

If ice is blocking evaporator, check P.O.A.
valve function. If cooling remains low,
follow diagnosis under "Normal Evapor-
ator Pressure.” IfP.O.A. valve is function-
ing properly, hoses to and from valve and
suction hose may be restricted.

HIGH
EVAPORATOR PRESSURE

Check P.O.A. valve
operation as above.

P.O.A. VALVE IF NOT
OPERATING PROPERLY FUNCTIONING

Replace P.O.A. valve.

COMPRESSOR LOW
DISCHARGE PRESSURE

Check for low refrigerant, restriction
in liquid line, plugged or defective ex-
pansion valve, or defective compressor
or P.O.A. valve. See "NOTE C."

COMPRESSOR NORMAL
DISCHARGE PRESSURE

Check for proper seal around
evaporator core and temper-
ature door.

NORMAL
EVAPORATOR PRESSURE

If cooling remains low after
pressure is normal, check
the discharge pressure.

EVAPORATOR PRESSURE
REMAINS THE SAME

Valve is stuck open and too much refrig-
erant is entering evaporator. Replace
expansion valve. See Note "E."

HIGH
EVAPORATOR PRESSURE

Check installation of capillary
bulb. If bulb is secured properly
and pressure is high, remove
bulb from pipe. See Note "D."

EVAPORATOR PRESSURE
INCREASES

Check for clutch slippage,
belt slippage and listen
for unusual noises. T-7073
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INSUFFICIENT COOLING DIAGNOSIS CHART NOTES
(Used in Conjunction With Chart on Opposite Page)

NOTE “A”

P.O.A. valve piston sticking; if stuck closed, no
cooling due to lack of flow of refrigerant through
the evaporator core; if stuck open, no controlled
cooling and cab may get too cold - evaporator may
freeze. Replace valve.

NOTE “B”

System with excess discharge pressure should be
slowly depressurized at the receiver-dehydrator
inlet connection, observing the behavior of the high
pressure gauge indicator.

1. If discharge pressure drops rapidly, it in-
dicates air (with the possibility of moisture) in the
system. When pressure drop levels but still indi-
cates in excess of specifications shown in the
OPERATIONAL TEST DATA CHART, slowly bleed
system until bubbles appear in the sight glass and
stop. Add refrigerant until bubbles clear, then add
one (1) pound of refrigerant. Recheck operational
pressures. If discharge pressure still remains
above specifications and the suction pressure is
slightly above normal, then a restriction exists in
the high pressure side of the system.

2. If discharge pressure drops slowly, it in-
dicates excessive refrigerant. If pressure drops to
specifications and sight glass remains clear, stop
depressurizing and recheck operational pressures.
If pressures are satisfactory, depressurize until
bubbles appear in the sight glass, stop depressur-
izing, then add one (1) pound of refrigerant. Re-
check operational pressures.

3. If discharge pressure remains high after
depressurizing the system, continue depressuriz-
ing until bubbles appear in the sight glass. If suc-
tion pressures also remain high, then the P.O.A.
valve may require replacement, as well as a

restriction in the high pressure side of the refrig-
eration system. The system will have high pres-
sure control more frequently under this condition.

Install gauge set and bleed off refrigerant from
compressor suction and discharge side for 20sec-
onds. After 20 seconds close valves and recheck
operating pressures. Repeat until discharge pres-
sure is normal. Check sight glass; if bubbles ap-
pear it indicates that air was in system. Charge
with refrigerant as follows: 2000 engine rpm,
"OUTSIDE" air, "HI'* blower and maximum cooling.
Add refrigerant until sight glass clears, then add
1 pound additional.

NOTE “C”

Check for presence of bubbles or foam. If bubbles
or foam is noted, charge with refrigerant as fol-
lows: 2000 engine rpm, "OUTSIDE" air, "HI"
blower and Maximum Cooling. Add refrigerant
until sight glass clears, then add an additional 1
pound.

NOTE: It is not unusual for bubbling to occur on
minimum cooling and "'LO" blower in mildweather
even with a fully charged system.

NOTE “D”

Remove insulation and inspect for clearance be-
tween tube and bulb. If gap exists, move bulb to
establish contact, reclamp and reinsulate.

NOTE “E”

Remove expansion valve and inspect internal screen
for foreign objects. If present, there is a possi-
bility seat is being held open. Install new expan-
sion valve; if condition is corrected, discard the

valve removed.
1-7074

ALWAYS WEAR PROTECTIVE GOGGLES WHEN WORKING ON
REFRIGERATION SYSTEMS. ALSO BEWARE OF THE DANGER
OF CARBON MONOXIDE FUMES BY AVOIDING RUNNING THE
ENGINE IN CLOSED OR IMPROPERLY VENTILATED GARAGES.
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COMPRESSOR
(Refer to Figure 29)

REMOVAL

1. Purge the refrigerant from the system.

2. Remove connector attaching bolt and con-
nector. Seal connector outlets.

3. Disconnect electrical lead to clutch actu-
ating coil.

4. Loosen brace andpivotholts anddetach belt.

5. Remove the nuts and bolts attaching the
compressor brackets to the mounting bracket.

6. Before beginning any compressordisassem -
bly, drain and measure oil in the compressor.
Check for evidence of contamination to determine
if remainder of system requires servicing.

INSTALLATION

1. If oil previously drained from the com-
pressor upon removal shows no evidence of con-
tamination, replace a like amount of fresh refrig-
eration oil into the compressor before reinstall-
ation. If it was necessary to service the entire
system because of excessive contamination in the
oil removed, install a full charge of fresh refrig-
eration oil in the compressor.

2. Position compressor on the mounting brac-
ket and install all nuts, bolts, and lock washers.

3. Install the connector assembly to the com-
pressor rear head, using new O-rings.

4. Connect the electrical lead to the coil and
install and adjust compressor belt. Refer to figures
28 and 29.

5. Evacuate and charge the system.

6. Leak test the system and check for proper
operation.

COMPRESSOR BELT TENSION
ADJUSTMENT
Adjust compressor belt, using a belt tension

dial gauge (J-23573). Tension should be within 90-
100 Ibs. (used belt), or 135-145 lbs. (new belt).

L-6 ENGINE

V-6 ENGINE
T-3896

Figure 29-Compressor Mountings

SPECIFICATIONS

Compressor System Capacities
jype 6 Cylinder Axial REFHGEIANT 12..vvvvveeeeeesieseseesseseeeesssssssssesssssssssssss s ssssssssssesnes 3 lbs., 4 oz.
DISPlACEMENL. ... 12.6 Cu. In. 525 Viscosity Compressor Oil........cc.vnecncininineinenen. 10 fluid oz.
ROTALION. ...t Clockwise

Blower Motor Torque Specifications

VOIS o, 14 Compressor Suction and Discharge

Amps (Cold CONNECIOr B0t 20 ft. Ibs.
RPM (Cold) Rear Head to Shell Stud Nuts. .20 ft. Ibs.

Shaft Mounting NUt....ocreeeee e 15 ft. Ibs.

Compressor Clutch Coil

ONMS (B B0 ).ttt 385 FUSES 25 Amp
AMPS (8t 80° F) .o 32 @ 12 volts
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SECTION 2

GENERAL

This section includes general instructions for
checking frame alignment and recommendations
for frame repair and reinforcement. It must be
pointed out that the information is provided to as-
sist in the repair or reinforcement of frames, us-
ing the most desirable practices. This section was
prepared to aid competent personnel in the repair
or reinforcement of frames.

Channel-type frame (fig. 1) construction with
riveted crossmembers is used on all models.
Frame side rails are usually of S.A.E. 1023 steel.
Figure 1 illustrates typical arrangement of frame
mounted suspension and body attaching brackets.

In the event the vehicle is damaged in a col-
lision, carefully check for proper frame alignment
in addition to steering geometry and axle alignment.

FRAME ALIGNMENT CHECK

The most convenient way to check frame align-
ment, particularly when the cab or body is on the
chassis, is to select various corresponding points
of measurement on the outside of each side rail
and then, by use of a plumb bob, transfer these
points to a layout on a level floor. (Note: Flange
width may vary - 3/16".) The selection of these
points is an arbitrary matter; however, it is an
important factor to remember that for each point
selected on the left side rail, a corresponding point

must be used on the right rail. The illustration
(fig. 1) is used merely to serve as a guide in the
selection of checking points "M."

In order to obtain reliable results, checking
must be done thoroughly and accurately. After all
corresponding points have been carefully transfer-
red from the vehicle frame to the floor layout,
move the vehicle away from the layout andproceed
as directed in the following steps:

NOTE: Key letters in the following text refer
to figure 1.

1. Check the frame width at front and rear
ends using the corresponding marks on the floor.
If widths correspond to "Specifications" (at end of
this section), draw center line full length of vehicle
layout bisecting points indicating front width (WF)
and rear width (WR). If frame widths are not cor-
rect, lay out center line as directed in Step 4.

2. With center line properly laid out, measure
the distance perpendicular from the center line to
corresponding points on each side over the entire
length of the chassis. If the frame is in proper
alignment, measurement should not vary more
than an 1/8" at any corresponding point.

3. Where improper alignment is encountered,
the point at which the frame is sprung may be lo-
cated by measuring pairs of corresponding diagon-
als marked "A" or "B." If the length of each pair
of diagonals ("A” or "B") are within 1/8" and the
intersection point of the diagonal pairs is within
1/8" of the center line, the portion of the frame
included between the points of measurement may

Figure 1—Typical Frame Alignment Points
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be considered to be in proper alignment. Variation
of more than a 1/8” indicates misalignment.

4. If the frame center line cannot be deter-
mined by method indicated in Step 1, the center
line may be established by drawing a line through
the intersection points of equal pairs of diagonals
or from the intersection of equal diagonals through
the midpoint of either correctly established front
or rear frame widths. This method is usually re-
quired when front or rear end damage is incurred
as the result of a collision.

5. After it has been determined that the frame
is properly aligned, axle alignment with respect to
the frame can be checked as directed below (see
fig. 1):

a. Front axle alignment with respect to the
frame is correct if "FR” equals "FL" and "DR"
equals "DL." This can be concluded if both front
and rear frame ends have been established as
properly aligned (Step 3).

b. Rear axle alignment with respect to the
frame is correct if "ER" equals "EL" and "GR"
equals "GL."

NOTE: Refer to pages 110, 111, and 112 and
figures 9, 10, and 11 for frame alignment dimen-
sions.

STRAIGHTENING FRAMES

The practice of straightening frames should
not be attempted by inejgperienced personnel, as
more damage can result from improper methods.
Internal stresses can be introduced into the mater-
ial by improper frame straightening. For this
reason the following restrictions should be adhered
to completely:

1. Frame straightening should be attempted
only by experienced personnel.

2. Heat may be applied to S.A.E. 1023 steel
only by competent personnel. The material temp-
erature should not exceed 1200° (dull red glow).
It must be strongly pointed out that excessive heat
will damage the material structure characteristics
of the frame rail.

3. Frame members which are bent or buckled
sufficiently to show strains or cracks after straight-
ening should be replaced.

IDENTIFICATION OF MATERIAL

The importance of properly identifying the
base rail before attempting to straighten or repair
cannot be overemphasized. The results of incor-
rect welding or straightening methods may cause
more damage to the frame than was originally ex-
perienced. Frame stress concentrations resulting
from improper welding methods are a major cause
of future frame failures.

The standard models as quoted in the GMC
Data Book describe the physical dimension of the
frame rail and specify the type of material used.
However, due to the number of RPO’s and Special
Quotations available on most models, the Data
Book inspection is not always a valid identification.

The material can be identified by the type of
cut-out in the frame side rail at the front axle
center line.

Any reinforcements added must be of the same
or better material than the base frame rail. This
would permit the use of S.A.E. 950 reinforcements
on S.A.E. 1023 base rails.

Max. Bending Moment

T-7844

Figure 2—Frame Bending Moment (Typical Tractor)
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Listed under "Specifications" at end of this
section are selected sizes of welding electrodes
for use in repairing frame side rails. Recom-
mended current ranges for various electrodes are
given when performing either flat or overhead
welding. When welding S.A.E. 1023 steel, type E-
7014 electrodes are recommended with type E-7018
suggested as an alternate. To ensure permanent
frame repairs, correct material identification,
proper electrode selection, and professional weld-
ing techniques are required.

ANALYZING FAILURE CAUSES

This analysis is not intended to cover the
causes of all possible frame problems; however,
it should be of valuable assistance in preparing
complete, concise reports.

The purpose of this discussion is to emphasize
the fact that frame failure doesn’t just happen,
there must be a cause or reason. An example of
this would be a vehicle involved in a collision. The
reason for failure in this case is apparent; how-
ever, other failures can be encountered where the
reasons are not so apparent.

Three types of frame failures can be classi-
fied as follows:

1. Collisions.

2. Excessive bending moment.

3. Localized stress concentration.

Failures caused by collision should berepair-
ed, using proper methods and reinforcements,
where necessary.

Sec. 2-3
FRAME

Excessive bending moment failures are caused
by overload, improper weight distribution, or mis-
application of the vehicle. Excessive bending mo-
ment failure will occur at different areas on var-
ious types of vehicles; therefore, for easierunder-
standing, the effects of excessive bending moments
will be discussed by type of vehicle.

TRACTORS

The maximum bending moment of vehicles
used in tractor service is in the area of the lead-
ing edge of fifth wheel (fig. 2). Failures may be
caused by overload, excessive fifth wheel setting,
excessive fifth wheel heights, poor fifth wheel in-
stallations, severe operating conditions and severe
braking operations (inertia of certain loads), which
induce excessive bending moments in the frame.
These failures will start at edge of lower flanges
and progress across the frame flange and up the
web section of the frame rail. Instances may occur
where upper or lower frame flanges buckle.

STRAIGHT TRUCKS

The maximum bending moment occurs in the
area near the rear of the cab on vehicles having
van or platform bodies (fig. 3). Failures maybe
caused by overload or can occur when loads are
dispersed in diminishing quantities allowing the
balance of a load to remain in the extreme front of
the body.

In both tractor and straight truck operation
the highest tensile stress is applied to the bottom
side of the lower frame flange. However, it must
be pointed out that dump trucks, as an example,
when operated with’the box in a raised position
causes the center of gravity of the load to move

Figure 3—Frame Bending Moment (Typical Straight Truck)
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behind the rear axle center line resulting in a
change of maximum tensile stress location from
the bottom of the lower flanges to the top of the
upper flanges (fig. 4). This information canbe very
useful when examining cracks on vehicles used in
dump service, as it would appear that the vehicle
has been operated at excessive speed over rough
terrain while spreading with the dump box in the
raised position or with too long a dump box for
wheelbase selected.

Localized stress concentration failures may
be the result of bending moment stresses; how-
ever, it must be pointed out that the stress levels
would not be high enough to cause any difficulty
without localized stress concentration points. These
localized stress concentration points may be caused
by poor body or fifth wheel mountings, special
equipment or accessory installation, improper
welding or welding methods, improper reinforce-
ments, loose bolts or rivets and defective material.
They may also occur as a result of high bending
loads, coupled with severe torsional loads as may
be found in off-road service.

The proper installation of fifth wheels or
bodies is covered in the "Body Builder's Book";
however, it should be re-emphasized that the use
of U-bolts for attachment of fifth wheels or bodies
is not an approved installation as high stress con-
centration may develop. The desired fifth wheel
or body mounting is attached to the frame rail web
section, not through flanges.

Wood sills should be used between main rails
and sub-frame on body installations to ensure good
load distribution.

Special equipment or accessory installation
can cause high stress concentrations due to the
method of attachment or the weight of the equip-
ment. Holes should never be drilled through the
flanges and rapid changes of section modulus should
be avoided. These section modulus changes usually
occur when large mounting plates are added for
supporting special equipment. Heavy equipment
mounted across the flanges or on the web of a side
rail may cause enough stress concentration to
cause failures atthe nearest crossmember, bracket,
or other frame stiffener or through a nearby hole
in the frame flange.

IMPORTANT

Improper welding or welding methods
are a major cause of stress concentration
points, which may ultimately result in
frame failure. (Refer to "General Welding
Instructions.")

Improper reinforcement or attachment of re-
inforcement may cause more difficulty than the
original problem as the creation of localized stress
concentrations may reduce the frame load carry-
ing capacity below the original frame before add-
ing reinforcements. The use of rivets for attaching
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reinforcement during field modification is general-
ly not recommended due to the lack ofproper rivet-
ing equipment in most service locations. For this
reason it is recommended that most reinforce-
ments be attached with 300-M bolts and that hard-
ened washers be placed on both ends of the bolt to
provide a good torquing surface and to maintain
tight bolts.

GENERAL WELDING INSTRUCTIONS

Good welding is a very favorable method of
attachment or repair; however, improper welding
or welding procedure may result in further frame
damage. Additions of reinforcements may be nec-
essary in the repair area to preventreoccurrence.

WARNING: Before welding, discon-
nect one or both battery cables.

WELDING EQUIPMENT

CAUTION

NEVER USE OXYACETYLENE
FOR WELDING FRAME RAILS.

There are several types of welding machines
that are used for welding on frame rails. Listed
below are the three most commonly used machines
and their advantages:

1. DC (Rectifier Type) - This machine re-
quires very little service as there are no moving
parts, also reduces chance of arc blows.

2. DC (Motor-Generator Type) - Theprinciple
advantage is the power supply may be self-con-
tained; thereby, this machine is readily portable
and has very good voltage variation control and
versatility with all types of electrodes.

3. AC - This is the least expensive and re-
duces possibility of arc blows; however, some
difficulty may be encountered in striking an arc
when using small diameter electrodes.

It is recommended that for all purpose weld-
ing, the minimum capacity of any machine should
be 350 amperes. There are four basic types of
welding used in the repair or reinforcing of frame
rails. All of these can be used with any type of
material except heat-treated material which re-
quires electrodes E12016 or E12018. Following
are the descriptions of the types of welds:

a. Continuous Fillet Weld - This is used to

weld a continuous bead along a reinforcement
placed on the web section of the frame rail or for
adding gussets or plates to crossmembers. Con-
tinuous fillet welds should never be made across
frame flanges or along inside edges of the frame
flanges. When welding in the flat position use high
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range of electrode current and voltage chart. When
welding overhead or in difficult areas, use low
range of the electrode chart.

b. Groove Welding - This is a basic repair
weld which is applied after the surface has been
vee ground for good penetration. Particular care
should be taken when welding cracks which cross
either the upper or lower flanges. Weld completely
then grind off the excess weld to eliminate the pos-
sibility of notches or weld build-ups on the flange
edge. Use medium range of electrode chart.

c. Plug Welding - This is a good method of
attaching reinforcements as it eliminates the pos-
sibility of loose fitting bolts; however, care must
be exercised in locating plug welds in different
types of reinforcements. E-7016 electrode is high-
ly recommended for plug welding because of its
good penetration and light coating. Use high range
of electrode chart for flat or vertical plug welds.
Overhead plug welding is very difficult and should
not be used unless other approaches are not prac-
tical, then use high range for first pass and com-
plete plug at medium range. Refer to plug weld
table for size of hole to use for variations of ma-
terial thickness.

d. Stitch (Intermittent Fillet) Welding - This
type is not generally used on frames as continuous
fillet welding provides better attachment; however,
where warpage and heat control is critical, use
stitch welding at medium range of electrode chart.

Other recommendations for all types of weld-
ing include:

1. Connect welding machine ground cables as
close to working area as possible.

2. Where possible, use smaller diameter elec-
trode and make several passes rather than large
diameter electrode and single pass.

FRAME RAIL REPAIR

It is very important that repairs be correctly
applied, as inadequate repairs will create addi-
tional localized stress concentration which may
result in repeat failures. There are two basic
types of cracks which may be encountered in frame
difficulties (fig. 5). The straight crack or the mult-
iple sunburst cracks which will radiate from a hole
in the web section.

The straight crack will normally start from
the edge of a flange and progress across the flange
and then travel through the web section toward the
opposite flange of the same rail. This maybe caus-
ed either by localized stress concentration, ex-
cessive bending moment, or torsional loading. The
sunburst type cracks are caused by high loads ap-
plied locally at the mounting bracketor crossmem -
ber whose attachment is not sufficiently adequate
or is not securely fastened to the side rail.
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In either case both types of cracks may be
repaired using similar methods. The procedure
for repairing frame rail cracks is as follows:

1. Remove any equipment that will interfere
with workable access to the failure.

2. Locate the extreme end of the crack and
drill a quarter inch hole.

NOTE: It may be necessary to align the frame
and level the rails before repairing the frame.

3. Vee grind the entire length of the crack
from the starting point to the quarter inch hole at
the extreme end. Using a hack-saw blade, the
crack should be opened (1/16") to allow complete
penetration of the weld.

4. Weld with proper electrode corresponding
to the material of the basic rail.

5. Grind the weld smooth on both inside and
outside of rail or reinforcement, being extremely

Figure 6—Scarfed (Tapered) Ends of Reinforcement

careful to eliminate weld build-up or notches on
the flange edges.

NOTE: Care should be taken when grinding
not to reduce thickness of base rail.

6. Quality and neatness of workmanship can-

not be overemphasized. After the repair is com-
pleted, the repaired area should be painted and
should not be readily discernible from the unre-
paired area of side rail. Use a copper spacer be-
tween the flanges of cracked base rail flanges and
reinforcement flanges and repair each flange sep-
arately as the flanges must react independently to
prevent localized stress concentration.

Buckled frame flanges should be straightened
using proper alignment procedures, then an ade-
quate reinforcement should be used (see "Frame
Reinforcements") or offending equipment remount-
ed to obtain an improved transition of loaded to
non-loaded areas. DO NOT USE OXYACETYLENE
FOR WELDING FRAME RAILS.

CROSSMEMBER AND BRACKETS

The repair of crossmembers may be accom-
plished if the damage is not extensive. Crossmem -
ber mounting flange cracks may be repaired in the
same manner as side rail cracks; however, the
weld bead should be built up to provide a good
smooth radius. If extensive damage is incurred to
a crossmember, the crossmember should be re-
placed, using bolts rather than rivets. All cast
mounting brackets that are damaged should be re-
placed as it is not practical to welda cast bracket.
In the event that a frame crack appears in the area
of cast bracket, the bracket must be removed while
repair is made. Under no circumstances should a
cast bracket be welded to the frame side rail.

FRAME REINFORCEMENTS

Review the discussion on analyzing causes of
failures before applying reinforcement. A common
misconception in the past was to patch a cracked
frame. This is incorrect; reinforce the failed area.
A reinforcement must be large enough (approx. 30
inches) to provide adequate stress relief from
rapid changes in section modulus. For this reason
it is extremely important that all reinforcement
ends be scarfed to change section modulus as grad-
ually as possible with the longest section installed
(fig. 6) in the area of highest loads.

There are five basic types of reinforcements
that may be used on truck frames. However, it
must be pointed out that the material used for the
reinforcement must be similar to that of the base
rail. Base rails of S.A.E. 1023 material could use
reinforcements of S.A.E. 950 material.S.A.E. 1023
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rails may be reinforced with S.A.E. 1023 steel,but
under no circumstances should strength of rein-
forcement be less than base rail. Figures 7 and 8
illustrate the five basic reinforcements.

1. Upright "L” Reinforcement - May be placed
on either the inside or outside of the frame side
rail. It should be used where maximum stress oc-
curs at the bottom of the lower flange and buckling
of the upper flange is not a problem. This rein-
forcement is quite versatile as it may be used in
full length or in a short localized reinforcement.
The configuration of the frame or spring hanger
brackets may limit the use of the upright "L" re-
inforcement.

2. Inverted "L" Reinforcement - This may be
used on the inside or outside of the frame rail. It
is recommended where the maximum stress area
is transferred to the upper flange; for example,
dump trucks with the box in the raised position.
This is also readily adapted where frame and hang-
er bracket design restricts using an upright "L"
reinforcement or where frame upper flange buck-
ling has been noted.

3. Channel Reinforcement - This may also be
installed on the inside or outside of the frame side
rail and can be full length or alocalized reinforce-
ment. The principle disadvantage of the channel is
additional weight and hours of labor required to
make an installation. Additional difficulty may
arise when attempting to place the channel inside
or over the existing rail due to manufacturing tol-
erances, cross members or mounting brackets.

4. Strap Reinforcements - This type of rein-
forcement may also be used to increase the section
modulus of a frame if previous damage and repair
has resulted in a loss of frame strength which
would require additional modulus to return the
frame strength to original design. These reinforce-
ments are plug welded at 6to 8 inch intervals. Do
not weld across the end or along the flange edges.
Ends should be cut at an angle and edges of plug
welds must not be closer than %" to the edge of a
frame flange.

5. Inverted MM Reinforcement - This is a
rather new type of frame reinforcement that is de-
signed to increase the flange strength to prevent
flange buckling due to high torsional inputs or
shock loading during tractor hook-up operations.
The inverted "J" reinforcement is attached to the
web section only with a spaced bolt pattern. This
reinforcement has been released in 6-foot lengths
through the Factory Warehouse under Part No.
2446489,

The attachment of reinforcement to the basic
rail may vary somewhat with materials. The fol-
lowing general rules apply:
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1. Do not use rivets. Proper riveting equip-
ment is not generally available in most field serv-
ice outlets; therefore, the use of 300M bolts and
hardened flat washers are recommended.

2. Reinforcements, with the exception of strap
type, should not be attached to the flanges except
in the case where a mounting bracketor crossmem -
ber holes are already through the frame flange.

3. Plug welds may be used in a staggered 8 to
10 inch pattern when attaching reinforcements to
the web section (fig. 8).
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Figure 8—Plug Patterns of Strap Reinforcements

4. Strap reinforcements may be plug welded

at 6to 8inchintervals to the flanges in some cases;
however, as pointed out, this is for section modulus
increase and should only be attempted by highly
qualified specialists.

The termination of reinforcements is very
important. Reinforcement ends must be scarfed or
stress relieved to prevent localized stress con-
centration. This scarfing should not be greater
than 45 degrees (fig. 6). It should also be strongly
emphasized that in cases where several reinforce-
ments are used, the ends of the reinforcements
must overlap and be staggered so that the rein-
forcement ends overlap by 8 to 10 inches.

-CAUTION -
GENERAL RULES

Listed below are general rules which apply to
frame repair and reinforcements. Most of these
rules are discussed earlier in this section; how-
ever, the importance of adhering to them cannot
be overemphasized.

1. Always identify the material of base rail.

2. Frame straightening or repair must be at-
tempted only by highly qualified specialists.

3. Always attempt to identify the cause of
failure.

4. Fifth wheel, body, and accessory mountings
should not be made through frame flanges (see
“Body Builder’s Book").

5. Do not drill holes in the lower flanges.

6. Use only proper electrodes as specified for
base rail material when welding is necessary.

7. Do not use oxyacetylene welding equipment
on frames.

8. Do not weld reinforcements across the
frame flanges.

9. Do not weld within %-inch of the edge of a
frame flange.

10. Remove all notches or weld build-ups
from flange edge when repairing a broken frame.

11. Do not weld cast brackets to frame.

12. Do not weld the flanges of cracked rein-
forcements and base rails together.

13. Do not patch cracks. Reinforce the area.

14. Reinforcement should be of the same or
better material than base rail.

15. Always scarf reinforcement ends to pro-
vide adequate stress relief.

16. Always stagger ends of reinforcements
by a minimum of eight inches apart.

17. Before welding, disconnect negative bat-
tery cable to prevent possible electrical damage
to generating system.
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FRAME ALIGNMENT DIMENSIONS

FRAME ALIGNMENT (SINGLE AXLE DIMENSIONS)

(CONVENTIONAL CABS)

(REFER TO FIGURE 9-DIMENSIONS ARE IN INCHES)

MODEL

CS-CE 40-60.
CS-CE 40-60.
CS-CE 40-60.
CS-CE 40-60

SS-SE-CS-CE 40-60.......cccovummiriiniiirniiine e 15%
CS-CE 40-60
CS-CE 50-60
CS-CE 50-60
CS-CE 50-60

CS-CE-SS-SE 50 and CE 60
SS-SE 50

13%
1372
13%
13%
13%
13%
13%
13%

C

20
20
20
20
20
20
20
20

1312 20
13% 20
13% 20
13% 20

15%
15%
15%
15%
15%
15%
15%
15%
15%
15%
15%
15%

15%
15%
15%
15%
15%
15%
15%
15%
15%
15%
15%
15%

17
17
17
17
17
17
17
17
17
17
17
17

20
20
20
20
20
20
20
20
20
20
20
20

36
36
36
36
36
36
36
36
36
36
36
36

82%

94%
106%
124%
146%
160%
130%
136%
146%
174%
192%
210%

132
144
156
174
19
210
180
186
196
224%
257%
260"

FRAME ALIGNMENT (TANDEM AXLE DIMENSIONS)
(REFER TO FIGURE 10-DIMENSIONS ARE IN INCHES)

A

15%
15%
15%

MODEL A B C D

TE 50-60............... 14% 11% 13% 14%
TE 50-60........c..... 14% 11% 13% 14%
TE-TS50 &TE60 .. 14% 11% 13% 14%
TE-TS

50&TE 60 ... 14% 11% 13% 14%
TE-TS

50 &TE60... 14% 11% 13% 14%

13v4
132
13%

16%
16%
16%
16%

16%

c

20 15%
20 15%
20 15%

D

15%
15%
15%

15%
15%
15%

20
20
20

36
36
36

FRAME ALIGNMENT (TILT CABS)

(REFER TO FIGURE 11-DIMENSIONS ARE IN

15%
15%
15%
15%

15%

20
20
20

20

20

15%
15%
15%
15%

15%

17
17
17

7

17

20

20

20

20

K
15%
15%
15%
15%

15%

62%
57%
98%
110%

140%

107%
137%
137%

137%
168%
192%

INCHES)

M

N

112%
124%
148%
160%

19034

141%
157%
177%
201%

257%

K

147%
159%
185%
215%
280%
285%
221%
227%
280%
282%
326%
344%

K
192%

222%
252%

33%
33%
33%
33%

33%

14%
14%
1458
1458
14%
14%
14%
14%
14%
14%
14%
14%

14%
14%
14%

26%
26%
26%
26%

26%

M N

16%
16%
16%
16%
16%
16%
16%
16%
16%
16%
16%
16%

M N

16%
16%
16%

16%
16%
16%
16%

16%

16%
16%
16%
16%
16%
16%
16%
16%
16%
16%
16%
16%

16%
16%
16%

16%
16%
16%
16%

16%

WAL

12538
137%
14938
16788
189%
203%
173%
179%
189%
218

235%
253%

WL EFL'

149%
167%
185%

WHEEL-
BASE

97
109
133
145

175
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DIMENSIONS TO HOLES OR SLOTS ARE MEASURED TO THE CENTER OF HOLE OR SLOT

GAUGE HOLES ARE %" DIAMETER
©INDICATES THAT THE DIMENSION IS TO THE UNDERSIDE OF THE FRAME TOP SURFACE OR INSIDE

OF THE FRAME OUTER SURFACE.

NOTE: FRAME ILLUSTRATED IS TYPICAL. FRAME DESIGN
VARIES ACCORDING TO TRUCK MODEL

Figure 9-Single Axle Truck Frame (Typical)
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DIMENSIONS TO HOLES OR SLOTS ARE MEASURED TO THE CENTER OF HOLE OR SLOT

GAUGE HOLES ARE 3s" DIAMETER

©INDICATES THAT THE DIMENSION IS TO THE UNDERSIDE OF THE FRAME TOP SURFACE OR INSIDE
OF THE FRAME OUTER SURFACE.

NOTE: FRAME ILLUSTRATED IS TYPICAL. FRAME DESIGN
VARIES ACCORDING TO TRUCK MODEL

Figure 10-Tandem Axle Truck Frame (Typical)
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Figure 1—Tilt Cab Truck Frame (Typical)
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Sec. 2-13

FRAME
FRAME SPECIFICATIONS
ELECTRODE CHARTS PLUG WELD CHART
E-7014 Thickness of Diameter Depth of
Flat Welding Material (Inches) of Plug Plug

Available Current Arc

Sizes Range Voltage
VSZ' X 12" e, 45- 80 21-23
Vs" X 14"... 80-115 21-23
B X 14"... 125-165 22-24
die" X 14"... 160-200 22-24
v32r X 18"... 200-250 23-25
/4" X 18"... 250-320 23-25
sfie” X 18" 325-400 24-28

Overhead Welding FRAME WIDTHS

¥32" X 12" e 45- 75 20-22 Model Front Width*  Rear Width*
VS". X 14:: ...................................... 80-110 20-22 Cowl and Conv. Cab__ verrrvveen.... 30" 34"
B2 X 14", 125-150 21-23 ) , -
Bie" X 14w 150-175 2123 THCAD s 5328 e
E-7018 Flat Welding *Outside Dimension of Base Rails
?S;iiz """"""""""""""""""" gg g ggg% ELECTRODE USAGE WITH FRAME MATERIAL
Vs' x 14" 90-125 22-24 Material.....coocveeuenne. .. SAE-1023
332"X14" 120-190 22-24 Type Of EIBCIIOG . ... -
Zie" X 14" 175-240 22-24 Alternate Electrode

Side Rail Material Identification
(Location—Centerline of Front Axle)

SAE1023 SA950
0 17?
STD. OPT.
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Sec. 2-14
FRAME

Vehicle load capacity is dependent upon frame strength and rigidity.
To assure effective repairs in the event of damage, frame service
should be undertaken only by competent personnel using proper

materials and equipment.

Before stripping the vehicle down preparatory to frame repairs,
be certain the frame is well supported on a smooth level floor. The
frame should be level to facilitate frequent checking for alignment as

straightening and replacement of sections progress.

Improper welding or welding methods are
a major cause of stress concentration points,

which may ultimately result in frame failure.
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SECTION 3

fynxuit Su&p&tA&n

This group is divided into four sub-sections as shown in index below:

Section Page No.
3A Front End Alignment ... 3A-1
3B Front AXIE 3B-5
3C Front Springs and Shock Absorbers...... 3C-11
3D Front Hubs and Bearings ...cieiiinnieneineieeneenes 3D-16

SECTION 3A

Front end alignment should be checked at regular
intervals, and particularly after front axle has
been subjected to heavy impacts such as a colli-
sion or a hard curb bump. Before checking align-
ment, wheel bearings must be properly adjusted
since loose wheel bearings will affect instrument
readings when checking wheel toe-in, wheel cam-
ber, and axle caster.

When checking alignment, instructions out-
lined in this section should be followed carefully,
as well as instructions covering related units such
as brakes, springs, steering gear, hubs and bear-
ings, and wheels and tires, which are given in
other sections of this manual. Front End Alignment
Chart (fig. 1) indicates points at which alignment
dimensions are taken.

The caster, camber, and toe-in dimensions
are for vehicle at design load (with frame level).
If frame is not level on alignment equipment, the
frame angle must be considered. This is especially
important when making caster check for the frame

Alufttm etU

angle must be added to or subtracted from the
caster angle to obtain a true setting. All alignment
checking should be done with precision equipment
and instruments. Refer to “Alignment Specifica-
tions” at end of this section.

DEFINITION OF TERMS

WHEEL TOE-IN
Distance front wheels are closer together at
front than at rear of axle (see "E" and "F,"fig. 1).

WHEEL CAMBER
Amount wheels are inclined from vertical
plane (see "C," fig. 1).

FRONT AXLE CASTER
Inclination of king pin from the vertical in the
fore and aftdirection of the vehicle (see "G," fig. 1).

KING PIN INCLINATION

The slant of the king pin toward the center of
the vehicle at the top and outward at the bottom
(see D" fig. 1).

SERVICE DIAGNOSIS CHART

CONDITION POSSIBLE CAUSE CORRECTION
Noisy Front End 1. Loose tie rod ends. 1. Replace ends.
2. Lack of proper lubrication. 2. Refer to LUBRICATION (SEC. 0).
3. Broken spring leaf. 3. Replace spring leaf.
4. Loose U-bolts or spring clips. 4. Tighten
Wheel Bounce 1. Unbalanced wheels or tires. 1. Refer to "Balancing" (SEC. 10).
2. Unequal tire pressure. 2. See "Load and Inflation Table" (SEC. 10).
3. Weak or broken front spring. 3. Replace.
4. Excessive wheel or tire runout. 4. Refer to WHEELS AND TIRES (SEC. 10).
Excessive Tire Wear 1. Failure to rotate tires. 1. Refer to WHEELS AND TIRES (SEC. 10).
2. Improper tire inflation. 2. Refer to "Load and Inflation Table"(SEC.10)

3. Overloaded or improperly loaded.

3. Avoid overloading vehicle.
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Sec. 3A-2

FRONT END ALIGNMENT

CAMBER AND KING PIN INCLINATION
B MINUS A e
C e
D
E MINUS F ...
G s
K MINUS L

Refer to "Specifications"

G Caster Angle
King Pin |

Vertical

FRONT AXLE CASTER

KING PIN INCLINATION
Camber (Inches)

Camber (Degrees Positive)
King Pin Inclination (Degrees)
Toe-in (Inches)

Caster (Degrees Positive)

King Pin Inclination (Inches)

for correct dimensions. T3073

Figure 1—Front End Alignment Chart

FRONT END INSPECTION

Before checking front end alignment, the fol-
lowing front end inspection should always be made:

1. Check tires for proper inflation. NOTE:
Rim-to-floor dimension should be the same at each
wheel.

2. Check wheel installation and run-out.

3. Check wheel bearing adjustment.

4. Check steering tie rod and drag link ends
for looseness.

5. Check king pins for looseness.

CHECKING AND CORRECTING
FRONT WHEEL TOE-IN

Incorrect toe-in results in excessive tire
wear caused by side slippage. Toe-in may be
measured from center of tire treads or from
inside of tires. Measurements at both front and
rear of axle (see “C” and “F,” fig. 1).

When setting "toe-in" adjustment, the front

suspension must be neutralized; that is, all com-
ponent parts must be in the same relative position
when making the adjustment as they will be when
in operation. To neutralize the suspension, the ve-
hicle must be rolled forward 12 to 15feet. By roll-
ing the vehicle forward, all tolerances in the front
suspension are taken up and the suspension is then
in normal operating position. Neutralizing the front
suspension is extremely important, especially if
the vehicle has been jacked up in order to scribe
the tires, otherwise the front wheels will not re-
turn to the normal operating position due to the
tires gripping the floor surface when the vehicle
is lowered on the jack.

IMPORTANT

"TOE-IN" MEASUREMENTS MUST BE MADE
AT THE HORIZONTAL AXIS OF THE WHEEL.
"Toe-in" is corrected by loosening clamp bolt
at tie rod ends, then turning tie rod with pipe
wrench until wheels have proper toe-in. On some
vehicles with power steering, loosen the power
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cylinder-to-tie rod "U" bolt nuts. With both tie rod
ends in same plane, tighten clamp bolts securely.
Refer to "Specifications™ for correct toe-in.

On some vehicles with power steering, tighten
power cylinder to tie rod bracket "U" bolt nuts.
Adjust power cylinder as directed in "POWER
STEERING" (SEC. 9B) of this manual.

IMPORTANT: Tie rod clamps must be lined
up with slots in tie rod tube or difficulty in tight-
ening clamps securely will be experienced.

TURNING ANGLE

Turning angle, or toe-out on turns is deter-
mined by the angle of the steering arms. If when
checking this angle, toe-out does not fall within
specified limits, it will be necessary to replace
defective steering arm.

FRONT WHEEL CAMBER

Positive camber is the amount in inches or
degrees that front wheels are titled outward at top
from vertical position (see “C,” fig. 1). Positive
camber offsets wheel deflection, due to wear of
front axle parts, and prevents a reverse or nega-
tive camber condition. A reverse or negative
camber is an inward inclination of wheels at the
top.

Camber variations may be caused by wear at
wheel bearings and steering knuckle bushings, or
by a bent steering knuckle or axle center.

Specifications are listed at end of this section.

CHECKING AND CORRECTING CAMBER

Before checking camber, check wear at king
pins as follows:

Jack up front of vehicle, pull bottom of wheel
outward and take a camber reading; then pull top
of wheel outward and take a camber reading. If
readings vary more than 1/4 degree, make follow-
ing adjustments:

1. Adjust the wheel bearings as directed in
"FRONT HUES AND BEARINGS" (SEC. 3D), then
take camber readings as shown on "Front End
Alignment Chart" (fig. 1). If readings still vary
over 1/4-degree, replace steering knuckle bushings
and king pins as instructed in “FRONT AXLE”
(SEC. 3B).

2. Check the wheel run-out as instructed in
WHEELS AND TIRES (SEC. 10). If run-out is ex-
cessive, straighten or replace wheel.

3. Place vehicle on level surface, withnormal
weight of vehicle on wheels, then take final camber
reading. If camber gauge is not available, readings
can be taken as shown on "Front End Alignment
Chart" in figure 1. Place square as shown and
measure distances "A" and "B." "B" SHOULD
EXCEED "A" by amount specified. Camber dimen-

Sec. 3A-3

FRONT END ALIGNMENT

sions of right wheel should not vary over 3/32"
from camber dimensions of leftwheel. Iffinal cam-
ber reading is incorrect, either steering knuckle
or axle center is bent.

4. To determine which part is bent, check

king pin inclination ("D," fig. 1). Camber plus king
pin inclination is the "included angle" of steering
knuckle. If "included angle" of knuckle varies more
than /~-degree from valu” specified in "Specifica-
tions," knuckle is bent and should be replaced.

AXLE CASTER

Positive caster is the rearward tilt from the
vertical of the king pin. Negative or reverse cas-
ter is the forward tilt from the vertical of the king

pin.

Incorrect caster may result from sagging
springs, bent axle, twisted axle, or uneven tight-
ening of spring U-bolt nuts. Tighten all U-boltnuts
equally. Refer to "FRONT SPRINGS" (SEC. 3C) for
U-bolt torque specifications. Generally, if the axle
is twisted, the caster will be unequal for right and
left side.

Conventional cab models use flat spacers and
the steel tilt models use tapered spacers. Addi-
tional shims of various degree taper are generally
available if necessary to adjust caster.

CHECKING AND CORRECTING CASTER

IMPORTANT: Caster, camber, and toe-in di-
mensions are for vehicle carrying its design load
whereby the frame in mostinstances would be level.
If alignment check is to be made with frame NOT
LEVEL the frame angle (fig. 2) mustbe determined
and added to or subtracted from the caster angle
to obtain a true caster reading.

1. Position vehicle on a smooth level surface.

2. Using a bubble protractor, measure the
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Sec. 3A-4

FRONT END ALIGNMENT

frame angle (FA). See figure 2. Frame angle is
the degree of tilt in the frame from the level posi-
tion. Negative frame angle is when the frame is
high (above level) in the rear. Positive frame angle
is when the frame is low (below level) in the rear.

3. Determine the caster angle for the left
wheel using the alignment equipment.

4. Add or subtract the frame angle (FA)
found in step 2 to the left wheel caster reading
found in step 3 to determine the "corrected
caster” for left wheel.

To determine "corrected caster” with various
frame and caster readings the following rules
apply:

(@) - Negative frame angle must be added to

positive caster reading.

(b) - Positive frame angle must be subtracted

from positive caster reading.

(c) - Negative frame angle must be subtracted

from negative caster reading.

(d) - Positive frame angle must be added to

negative caster reading.

Example: T-50 has a left wheel caster read-
ing of 1% degree positi+e, but the
frame angle is negative (high in the
rear) % degree; therefore /2degree
negative frame angle plus 1% degree
positive caster gives 1%degree posi-

tive as the "corrected caster" for
that wheel. Referring to "Specifica-
tions,"” we find that 1% degree posi-
tive caster is within the specified
setting.

5. Repeat Steps 2 through 4 for the right wheel.

6. If the caster is not within specifications,
caster can be corrected by selecting proper caster
shims between the axle and spring.

KING PIN INCLINATION

King pin inclination is the amount that top of
king pin is inclined toward center of vehicle. King
pins are inclined (D, fig. 1), to decrease friction
between tires and road when turning. Precision in-
struments must be used to check king pin inclin-
ation when axle is installed in vehicle. When axle
is removed, check can be made onbench as follows:

Place two uniform blocks on level surface,
rest spring seats on blocks. Using a square, mea-
sure "K" and "L" (fig. 1). "K" minus "L" equals
king pin inclination in inches. If axle is bent or
twisted, refer to "FRONT AXLE" (SEC. 3B) inthis
manual for corrective information. Straightening
axle center to correct king pin inclination will also
change camber. Recheck camber after correcting
king pin inclination.

FRONT END ALIGNMENT SPECIFICATIONS

CASTER
TRUCK CAMBER CAMBER
MODEL L.H. R.H. MANUAL &

POWER
C-40 + 1°+ 12° + 1°+ WP + 2Vie £ \L°
S/C-50 + 1°+ /a0 + 1° + w* + 212° £ Vi°
CI/M-60 + 1° + + 1° + 12° + 2/2° £ 12°
CIM-60 + m° -oy4° 4-212° + \pO
T-50 + 1°30" + 30" + 1°30" + 30" + 1°15' + 30
T-50 + 0°15' = 30’ -0°15"' + 30" + 1°15' + 30
T-60 +1°30' £ 30' + 1°30' + 30' + 1°15' + 30’
T-60 + 0°15' + 30' —0°15' + 30" + 1°15' + 30'
T-60 + 0°15' + 30 —0°15' + 30" + 1°15' + 30'

TOTAL +TURNING KING PIN
TOE IN AXLE ANGLES INCLINATION
(Inch) IN- OUT- LEFT RIGHT
SIDE SIDE
Vz"-W' F-050 20° 1784° m° 714°
W -W  F-050-055-070 20° 17%° m?° T14°
B2"-A6" F-070 20° 17%" m ° T14°
W -W F-090-120 20° 17%° 5%4° va’
W w F-070 39° 27°45 I 7°
W W F-090 39° 27°45' 5.45° 6.15°
F-070 39° 27°45' 7° 7
R F-090 39° 27°45' 5.45° 6.15°
Vz'-Vi" F-120 39° 27°45 5.45° 6.15°

"Regardless of maximum turning angles specified, adjustment of stop screws must provide Ms-inch minimum clearance of tire with any

chassis components.
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SECTION 3B

Reference is made to axle models in this sec-
tion. Specifications are listed at the end of this
section for each axle model. For truck series
application, refer to "Model Data" at the front of
this manual.

Axle steering knuckles are constructed as
shown in figures 1 and 3. Wheel bearings, springs,
steering, and brake parts which are mounted on
front axle are described in their respective sec-
tion in this manual.

FRONT AXLE CONSTRUCTION

Front axle center section is one-piece steel
forging with I-beam section in which dowel pins
are installed to locate spring seats. Outer ends of
axle center are machined to accommodate steering
knuckles and kingpins

FRONT AXLE GENERAL
MAINTENANCE

Following maintenance operations should be
performed at intervals determined by severity of
service:

1. Inspect spring U-bolts for tightness. Ifthey
are loose, tighten as directed in "FRONT SPRINGS"
(SEC. 3C) later in this group.

2. Tighten steering arm and tie rod end stud
nuts to torque specified in STEERING SYSTEM
(SEC. 9) of this manual.

3. When lubricating front axle parts, observe
condition of seals at tie rod ends. If seals are
found to be damaged or missing, new seals should
be installed immediately. Refer to STEERING
SYSTEM (SEC. 9) of this manual.

4. Examine steering knuckle bearing caps for
tightness and evidence of lubricant leakage. Tighten
or replace parts as required.

5. On F-050, F-055 and F-070 axles (fig. 2),
inspect and tighten kingpin draw key nuts. Loose
draw keys will permit kingpin to turn in axle cen-
ter, thus enlarging kingpin hole. If hole becomes
too greatly enlarged, replacement of axle center
may be necessary. If draw key holes become en-
larged beyond use of new key, replace axle center.

6. Inspect kingpin and steering knuckle bush-
ings for wear.

A x le

7. Check up and down movement of knuckles
on kingpins. Refer to “Specifications’ for maxi-
mum axle-to-knuckle clearance.

8. Check stop screws and adjust when neces-
sary.

9. When steering difficulty or abnormal tire
wear 'S indicated, check front end alignment as
previously instructed under "FRONT END ALIGN-
MENT" (SEC. 3A) of this manual.

STOP SCREWS

Stop screws shown in figure 4 for F-050 and
F-055 axles are installed on steering arms and
stop against axle center. Stop screws for F-070,
F-090 and F-120 axles are installed in the steer-
ing knuckles and stop against the axle center (re-
fer to fig. 5).

1 Steering Knuckle

Cap Screw 14 Lubrication Fitting

3 Upper King Pin 15 Lower King Pin
Bearing Cap Bearing Cap

4 King Pin Bearing Cap 16 Spacer - Steering

N

Gasket Knuckle Bushing
5 Lubrication Fitting (Some Models)
6 Shim 17 Cap Screw
7 Draw Key 18 King Pin Bearing Cap
8 Stop Screw Lock Nut Gasket
9 Stop Screw 19 Lower Bushing
10 Thrust Bearing 20 O-ring Seal
21 Upper Bushing
22 King Pin

Figure 1—Typical Steering Knuckle Construction
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Sec. 3B-6
FRONT AXLE

5000#—5500#—7000# AXLES

9000#-12000# AXLES T-8046

Figure 2—Steering Knuckle and Thrust Bearing

Steering gears are equipped withbuilt-in stops
to prevent steering mechanism from bottoming at
extreme turns. Screws are set to obtain the max-
imum turning angles provided in these models. Re-
fer to "Specifications” in "FRONT END ALIGN-
MENT" (SEC. 3A) for turn angles.

1. Pitman arm must be installed correctly on
steering gear. Refer to STEERING SYSTEM (SEC.
9) of this manual for installation instructions.

2. Turn in the right stop screw so that screw
will not contact its stop when wheels are turned
to extreme right.

3. With wheels turned to extreme right, hold
right wheel tightly against right turn position, then
turn out stop screw until it contacts firmly against
its stop. Turn screw about 1turn more against its
stop, and tighten lock nut. Check position oftire. If
tire has less than 5/8" clearance from any chassis
obstruction, adjust screw to obtain clearance.

4. Repeat steps on left side.

IMPORTANT: When installing oversize tires,
recheck turning clearance and stop screw setting.

FRONT AXLE REPLACEMENT

All component parts of the front axle assem -
bly except axle center can be replaced without re-
moving assembly from vehicle, if necessary. Any
minor straightening with suitable equipment can be
accomplished with assembly in vehicle. When the
front axle requires a complete overhaul, the as-
sembly can be replaced as described following:

NOTE: The letter "F" is stamped on front of
spring pad on F-090 and F-120 Series axles; this
indicates front of axle. If this identification mark
is not visible, make a punch mark on front of the
spring pad before removing ends from I-beam. If
I-beam is not marked, it could be installed back-
wards, and camber would be wrong.

REMOVAL

1. Jack up and support vehicle frame to re-
lieve load from springs.

2. Remove wheels and hubs. Disconnect brake
lines at axle. Disconnect drag link from steering
arm.
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Sec. 3B-7

FRONT AXLE
1 Knuckle Upper Bushing 6 Spacer 10 Knuckle Lower Bushing
2 King Pin Bushing (Steel Sleeve) 7 Spacing Washer 11 Thrust Bearing
3 Upper Dust Cap 8 King Pin 12 Knuckle
4 King Pin Nut 9 Steering Knuckle 13 Lower Expansion Plug
5 Dust Cap Gasket 14 Expansion Plug Lock
T-7848

Figure 3—Steering Knuckle Construction (FO90 and F120)

Steering Arm

A—Dimension varies with different size tires. Set stop
screws to provide %" clearance between tires
and chassis at extreme turn positions. tpm -7608

Figure 5—Stop Screw Adjustment
(FO70, FO90, and F120) (Typical)
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Sec. 3B-8

FRONT AXLE

3. While supporting axle center with suitable

jack, remove spring U-bolts. Lower assembly and
remove from under vehicle.

INSTALLATION

1. Place assembly on dolly and roll into posi-

tion under vehicle. Raise axle up against springs,
making sure spring center bolts enter alignment
holes in spring seats. Be sure caster angle shims
if used, are in place between spring and axle with
thick edge facing correct direction (see "FRONT

SPRINGS" (SEC. 3C) later in this group). Attach
axle to springs, tightening U-bolts as described in
"FRONT SPRINGS" (SEC. 3C).

2. Install hubs and bearings as described in
"FRONT HUBS AND BEARINGS" (SEC. 3D). Con-
nect drag link as directed in STEERING SYSTEM
(SEC. 9) of this manual. Connect brake lines. If
hydraulic brakes are used, bleed brakes as des-
cribed in "HYDRAULIC BRAKES" (SEC. 5A).

3. Check stop screws and adjust as previously
described. Check front end alignment and adjust.

FRONT AXLE OVERHAUL

Steering knuckles, kingpins, bushings, and
thrust bearings can be replaced without removing
front axle from vehicle. Minor axle straightening
can also be accomplished without removing as-
sembly from vehicle. Preliminary inspection can
be made while axle is still mounted. These inspec-
tions should aid in determining the amount of re-
pair necessary. Check the front end alignment as
directed previously under "FRONT END ALIGN-
MENT” (SEC. 3A). Inability to correctly align the
wheels indicates that the axle center or steering
knuckle is distorted, tie rod bent, or knuckle bush-
ings are worn beyond limits. If axle is believed to
be bent or warped it may be checked when removed
from vehicle by following instructions in "FRONT
END ALIGNMENT" (SEC. 3A). Precision equip-
ment is necessary to check axle on vehicle.

STEERING KNUCKLE
(FO50, FO55, AND FO70 AXLE)

DESCRIPTION

The kingpin is held in place with a tapered
draw key, installed as shown in figure 1. The draw
key is retained in place by a lock washer and nut.
Steering knuckles on the F-070 axle have split
Delrin bushings. Steering knuckles on F-050 and
F-055 have split bushings of polycarbonate con-
struction and can be washed in most conventional
solvents, except keytone or chlorinated solvents.

Upper and lower ends of knuckles are sealed
with kingpin bearing caps and gaskets and an O-
ring seal at the bottom of upper bushings, to pre-
vent lubricant leakage and to exclude dirt and
moisture. Some models are equipped with steering
knuckle bushing spacer shim (fig. 1). The vertical
thrust loads are carried by thrustbearing installed
between lower face of axle center and steering
knuckle lower yoke. Lubrication fittings are pro-
vided at upper and lower ends of knuckle.

REMOVAL
1. Jack up axle and remove hubs and bearings

as directed in "FRONT HUBS AND BEARINGS"
(SEC. 3D). Remove brake backing plate from steer-
ing knuckle. Remove tie-rod as directed in STEER-
ING SYSTEM (SEC. 9) of this manual.

2. Remove steering arm from steering knuckle

3. Remove kingpin draw key nut and washer.
Thread nut on draw key far enough to protect the
threads. Strike nut with hammer to loosen draw
key. Remove nut, then drive pin out with brass
drift and hammer.

4. Remove cap screws attaching upper and
lower kingpin bearing caps and gaskets to steering
knuckle, then remove caps and gaskets.

5. Using brass drift and hammer drive king-
pin out of axle.

6. Remove steering knuckle thrust bearing,
shims, and O-ring.

7. Refer to "Inspection and Repair" later in
this section for inspection and repair procedure.

INSTALLATION

1. Before assembly, thoroughly clean all parts;
then coat kingpin with light coat ofS.A.E. 10 engine
oil.

2. Position steering knuckle on axle, then in-
sert the thrust bearing into place.

NOTE: On models shown in figure 1 place
steel washer between bronze washers, with lubri-
cating grooves facing steel washer. Always place
larger dust shield over top of washers.

3. Install a new O-ring seal at bottom ofupper
bushing.

4. Align kingpin holes in steering knuckle
yoke, axle end, and thrust bearing, then partially
install kingpin through top.

5. With axle center held firmly, place a jack
under steering knuckle, then raise until all clear-
ance between knuckle lower yoke, thrust bearing
and axle center is taken up. Check clearance be-
tween top of axle center and knuckle upper yoke.
If clearance exceeds 0.005", place a shim between
axle center and knuckle upper yoke.

6. Install kingpin, with milled slot in side of
pin registering with draw key hole in axle center.
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Install kingpin from top, inserting through steering
knuckle yoke, shim, thrust bearing and axle center
end. Press pin down until milled slot in pin lines
up with draw key hole.

7. Insert draw key into axle center, register-
ing with kingpin, then install lock washer and nut.
Tighten nut firmly. If nut bottoms on knuckle be-
fore Kingpin is secure, replace draw key or use
a draw key with more taper.

8. On models using steering knuckle bushing
spacer, install spacer at lower end of kingpin.

9. Install new gaskets, then install upper and
lower kingpin bearing caps with cap screws. Tight-
en cap screws to torque listed in "Specifications."

10. Lubricate kingpins thoroughly through lu-
brication fittings as directed in LUBRICATION
(SEC. 0) of this manual. Try action of steering
knuckle for binding condition.

11. Install steering arms to knuckles. Install
tie-rod as directed in STEERING SYSTEM (SEC.
9) of this manual. Install brake backing plate as-
sembly. Install hubs and bearings and wheels as
directed in "FRONT HUBS AND BEARINGS" (SEC.
3D) of this manual.

12. Check front end alignment and stop screw
adjustment as previously directed.

STEERING KNUCKLES
(FO90 AND F120 AXLES)

NOTE: Key numbers in text refer to figure 3.

The steering knuckles are supported on solid
kingpins which are tapered at center section to
fit snugly in tapered holes in axle center outer
ends. A steel sleeve bushing (2) is located between
the knuckle upper Delrin bushing (1) and the king-
pin to maintain the same size bearing at top and
bottom. Bushings are split Delrin and are of float-
ing type.

Bushings are held in place at upper end by the
kingpin nut and spacer (6). Vertical thrust is taken
by a roller-type thrust bearing (11). Thrust move-
ment is held to a minimum by the use of spacing
washers (7) between upper knuckle yoke and axle
center end. Upper end of knuckle pins are sealed
with dust caps and gaskets, retained in place with
screws. Lower end of knuckle on axles are sealed
with an inverted expansion plug (13) held in place
with a lock ring (14).

STEERING KNUCKLE REMOVAL
(Refer to Fig. 3)

If desired, steering knuckles may be removed
from front axle without removing front axle as-
sembly from the vehicle. Toremove steering knuc-
kles from the axle either with or without removing
the front axle assembly from the vehicle, proceed
as follows:

Sec. 3B-9

FRONT AXLE

1. Remove hubs, bearings, and brake mechan-
ism. Disconnect tie rod and drag link from arms.

2. Remove cap screws which attach dust cap
and gasket to knuckle.

3. Remove the lower expansion plug lock ring
(13) and plug (14).

4. Remove cotter pin, kingpin nut, and steel
spacer (6). Using suitable brass drift, drive the
kingpin (8) downward out of axle and knuckle. Re-
move knuckle (9), thrust bearing (11), and spacing
washer (7) from the axle. Sleeve bushing (2) and
bushing (1) can now be removed from knuckle (9).

STEERING KNUCKLE INSTALLATION
(Refer to Fig. 3)

1. Refer to "Inspection and Repair” for in-
spection and repair procedures.

2. Position knuckle (9) to axle center, then
slide thrust bearing assembly between lower face
of axle center and steering knuckle lower yoke.
MAKE CERTAIN THE RETAINER IS ON TOP OF
BEARING (11) WITH LIP OF RETAINER DOWN.
Align kingpin holes in knuckle yoke with kingpin
hole in axle center.

3. With axle center held rigidly, place a jack
under knuckle yoke, then raise knuckle sufficiently
to take up all clearance between lower yoke, thrust
bearing, and lower face of axle center end.

4. Check clearance between top face of axle
center end and face of knuckle yoke. Select, and
install spacing washer (7) of correct size to pro-
vide thrust clearance listed in "Specifications” at
end of this section. These are available in different

thicknesses.

5. Make certain kingpin hole in axle center,
the Kkingpin, and nut are clean and dry. Kingpin nut
should thread on kingpin freely without bind.

6. Insert kingpin through the bottom yoke of
knuckle; then drive pinintoplace withlead hammer.
Place kingpin sleeve bushing (2) and bushing (1)
over kingpin, then press into place. Be sure sleeve
bushing is installed flush with pin. Install steel
spacer (6) on top of bushing.

7. Make sure threads on kingpin and nut are
clean and dry, then install kingpin nut. Tighten nut
to minimum torque specified in "Specifications,"
then tighten nut until next slot on nut lines up with
cotter pin hole through kingpin. Install new cotter
pin, full size of hole.

8. Install new inverted expansion pluginlower
hole. Install plug lock ring, seating ring securely in
groove.

9. Install new kingpin dust cap gasket (5) at
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Sec. 3B-10
FRONT AXLE

top, then install dust cap (3). Tighten screws firmly.
10. Connect tie rod and drag link to steering
arms. Install brake mechanism and hubs. Check
front end alignment factors and stop screw setting.
11. Lubricate knuckles with grease as des-
cribed in LUBRICATION (SEC. 0) of this manual.

INSPECTION AND REPAIR

Wash steering knuckle parts (except Delrin
bushing), in cleaning solution, being sure to remove
all dirt and lubricant. If necessary, soak thrust
bearings in cleaner until all old lubricant is dis-
solved, then slush bearings in cleaning solution
until all grit is removed.

CAUTION: DO NOT wash bushings In
keytone or chlorinated solvent.

Avoid turning bearings in races when
bearing assemblies are dirty, since small
particles of grit will damage bearings.
"Specifications” at end of this group item-
ize the various fits and tolerances which
apply to all front axles covered by this
manual. It is recommended that all parts
which do not meet these specifications be
replaced.

1. Steering Knuckles. After steering knuckles
have been cleaned thoroughly, examine knuckles
for distortion, damage, cracks, or fractures. If
Magna-Flux inspection equipment is available, use
this method to inspect steering knuckles and king-
pins for minute cracks, checks, or fractures which
otherwise would not be visible to the naked eye.

2. Thrust Bearings. Examine thrust bearings
for excessive wear, pitting, or other damage. If

these conditions are evident or ifbearing retainers
are bent or damaged, bearings should be replaced.

3. Steering Knuckle Bushings. Replace steer-
ing knuckle bushings if wear is indicated, or if re-
sults given previously under "Front Wheel Camber"
in "FRONT END ALIGNMENT” (SEC. 3A). indicates
replacement is necessary.

a. Bushing Removal. Bushings are split float-
ing-type. To remove, slide bushings out of knuckle
bore.

b. Bushing Installation. When installing bush-
ings, remove nicks and burrs from knuckle bushing
bore and polish with medium grit abrasive paper
or cloth. Apply lubricant specified in LUBRICA-
TION (SEC. 0) of this manual, to all parts and in-
stall the bushings in the knuckle bores.

4. Kingpin Inspection. Check diameter ofking-
pin. Also, check for minute cracks or other dam-
age. If inspection reveals excessive wear, replace
kingpin.

5. Axle Center. There are two conditions
which, if either exists, will necessitate replace-
ment of axle center.

a. If kingpin holes in axle center ends are
worn to such an extent that anew or oversize king-
pin fits loosely, axle center must be replaced.

b. If axle center has been twisted or bent
more than 5 degrees from original shape, the cen-
ter should be replaced. When an extreme bent con-
dition exists, minute invisible fractures may occur
and cause failure under ordinary operating con-
ditions.

c. Check axle center for twist with alignment
instruments, or on a bench as illustrated in "Front
End Alignment Chart" in "FRONT END ALIGN-
MENT" (SEC. 3A) (fig. 1). If equipment is avail-
able, use Magna-Flux Method to check axle center
for minute fractures.

FRONT AXLE SPECIFICATIONS

AXLE MODEL FO50-F055
KING PIN LENGTH....coooevvirrireieeieereiieene 623/64"
DIAMETER-TOP........... 1.1090"
BOTTOM 1.1094"
KING PIN BUSHING
STEERING KNUCKLE BUSHING
LENGTH-UPPER......cccoceimiiminiiniiciciinne 1% "
LOWER. . 1.1094"
[.D. INSTALLED.....ccoooviniiniiiiiiniiciicis 1.1124"
STEERING KNUCKLE THRUST-Maximum.. 0.005"
SPACING SHIMS AVAILABLE........cccovvvvnnnen. 0.005"
SPACING WASHERS AVAILABLE.......cc....
TORQUE SPECIFICATIONS
KING PIN NUT ..o
KING PIN BEARING CAP CAP-SCREW . .. 50-70 In.-Lbs.

FO70 FO90 FI 20
7% " 8%" 934"
1.2492" 1.1855" 1.1865" 1.3085" 1.3095"
1.2496" 1.4330" 1.4340" 1.6060" 1.6070"
- | 332" 238"

- 1.4330" 1.4340" 1.6060" 1.6070"
- 1.1870" 1.1880"  *1.2970" 1.3000"
*Ream after installation.

| Is" 1.760" 2132
1.2496" 2.150" 217/32"
1.2526" 1.4340" 1.4370" 1.607" 1.610"
0.005" 0.004" 0.012" 0.015" Max.
0.005" Use Spacing Washer 0.010" 0.015"

0.114" 0.116" White 0.093" 0.125"
0.121" 0.123" Yellow
0.128" 0.130" Blue

250 Ft. Lbs. Then
Advance to Next
Cotter Pin Hole
60-70 In.-Lbs. —
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SECTION 3C
tf-nasd. BpsUnXiax

DESCRIPTION

Suspension and front springs on all models are
I-beam type as shown in figure 1. Springs are vari-
rate leaf type and bushed at front end only. These
springs are mounted to rigid hangers (fig. 2), and
attached to front axle with U-bolts as shown in
figures 3 and 4. U-bolts also secure shock ab-
sorber brackets.

The front spring rear hangers on some vehicles
have a floating cushion. The cushion (fig. 5)is held
in place by the spring rear hanger rebound bolt,
and can be reversed to extend wear life of spring
end-to-cushion metal contact area.

Spring eye bushings are rubber-mounted and
replaceable on all models. Figure 6 illustrates
the three types of spring bushings used with various
axles. Rubber-mounted bushings with solid eye
bolts require no lubrication.

GENERAL SPRING MAINTENANCE

LUBRICATION

Spring leaves are lubricated at time of as-
sembly and require no further lubrication unless
spring is disassembled.

TIGHTENING

IMPORTANT: U-bolt nuts must be retightened
to initial torque listed in "Specifications" at end of
this section, after 500 miles. Thereafter, U-bolts
should be checked at regular intervals. U-bolts
must be kept TIGHT at all times to hold axle in

Figure 1—Beam Suspension

place at springs.

The center bolt serves only to hold the spring
together while in shipment and during installation,
and as a locating point when assembling spring to
axle. After assembly, it is strictly the function of
the U-bolts to hold the spring and axle in align-
ment, and the importance of keeping the U-bolts
tight, cannot be overemphasized.

Check, and tighten if necessary, all spring
bracket bolt nuts and bracket pin clamp bolts. Re-
bound clips should be tightened just enough to hold
spring leaves in alignment without restricting free
movement of leaves.

REPAIR OPERATIONS

FRONT SPRING REMOVAL (Fig. 5)

1. Raise vehicle frame to take weight off the
spring. Make sure vehicle is supported safely.

2. Support axle on floor jack.

3. Remove spring shackle U-bolt nuts, then
lower axle.

4. At front of vehicle, remove spring eye bolt,
nut, and washer; withdraw eye bolt from bracket
and spring eye.

5. On tilt cab models, remove retainer bolt,
pin retainer and rebound pin at rear hanger. On

REAR
CE, ME40-60 SERIES BI'II\I RE'IAA(I)I?tER

I RETAINER BC™
rebound\ (" - dN)
Vi
a t)

T MODELS ONLY

FRONT MOUNTING
ALL MODELS T-7849

Figure 2—Spring Mounting (Typical)
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Sec. 3C-12
FRONT SPRINGS

BUMPER SHOCK ABSORBER
U-BOLT SPACER
U-BOLT
SPRING
ASSEMBLY SHOCK
CASTER SPACER ABSORBER BRACKET
AXLE CENTER U-BOLT NUTS  -asso-1

FRONT

Figure 3—Front Spring Center Mounting (Tilt Model)

conventional and cowl models, remove nut, lock
washer, rebound bolt and cushion at rear hanger.

6. Remove shock absorber bracket (if used)
(figs 3 and 4), U-bolt spacer and U-bolts, spring
caster spacer, tow eye (if used) and dowel pins
(when used). Also, front spring rear hanger cushion
(when used). Remove spring.

NOTE: Refer to figures 3 and 4 for correct
position of caster spacer at time of installation.

INSPECTION

1. Thoroughly clean spring eye bushings, bolts,
and pins.

2. Insert bolts or pins into bushings in spring
eyes, and check for looseness. If excessive loose-
ness is evident, bolt pin or bushing must be re-
placed.

3. Inspect spring assembly for broken or
fractured leaves. Number 1 and 2 leaves can be
replaced, however, if other leaves are broken, re-
place complete spring assembly. Replace broken
leaves as directed later in this section.

4. Inspect spring for loose or broken rebound
clips. Rebound clips should be tight enough to hold
spring leaves in alignment, but not tight enough to
restrict free movement of leaves.

5. Check for broken, loose, or sprung spring
center bolt. Replace or tighten as necessary.

BUSHING REPLACEMENT
- AXLES (F-050 AND F-055)

Removal (With Spring on Vehicle)
(Refer to Fig. 7)

1. Place vehicle on hoist to take weight off
spring and remove spring eye nut and bolt.

2. Raise vehicle further until spring eye
clears hanger.

3. Using remover adapter (J-21978-1), nut
and screw (J-21058) and receiver and bridge (J-
21830-4, 7) remove bushing from spring eye.

Figure 4—Front Spring Center Mounting (“C" and “S” Models)

Installation (With Spring on Vehicle)
(Refer to Fig. 8)

1. Using installer adapter (J-21978-2) and
tools called out in Step 3 of removal procedure,
install bushing with offset of bushing at top of
spring eye as shown in figure 6.

2. Lower vehicle to position spring eye in
hanger.

3. Install spring eye bolt and nut. Torque nut
to “Specifications” at end of this section, and
remove vehicle from hoist.

Replacement (With Spring Off Vehicle)

If bushing is replaced with spring off vehicle,
use a press, if available, and adapters (J-21978-1,
2) to remove and reinstall bushing.

BUSHING REPLACEMENT
- AXLE (F-070)

Removal and installation procedures are the
same as outlined for the F-050 and F-055 axle,
except use oval adapter (J-21979) for removal and
installation of the spring eye bushing (fig. 6).

There is no restriction on the installed posi-

tion of the oval (F-070 axle) bushing as to the case
of the offset type (F-050, F-055 axle) bushing.
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Sec. 3C-13
FRONT SPRINGS

. FRONT BRACKET REAR BRACKET
RVEsfo\ /To
:NUTS
(35-45 FT.-LBS.
TORQUE)
L =
FRAME
(35-45 FT.-LBS. RETAINER BOLT
TORQUE TORQUE 100-140 FT.-LBS.
_ SPRING QuUE) ( Q )
SPRING
EYEBOLT PIN RETAINER

(TORQUE 150-200 FT.-LBS) TILT CAB
(TORQUE 320-420 FT.-LBS) "C” & ”S" MODELS

FRONT MOUNTING—ALL MODELS REAR MOUNTING-ALL TILT CAB MODELS

REBOUND PIN

Figure 5—Front Spring Mounting

Figure 6—Spring Eye Bushing
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FRONT SPRINGS

J-21058

Figure 7—Removing Rubber Type Eye Bushing

BUSHING REPLACEMENT
- AXLES (F-090 AND F-120)

Remove and replace front eye bushing using
bushing remover/installer (J-21058-3) with correct
bushing adapter plug. Refer to figure 6 for bushing
design.

NOTE: U-bolts must be kept TIGHT at all
times to hold axle in place at springs.

SPRING LEAF REPLACEMENT

1. Mark down one side of springs to assure
original position of leaves, then place spring as-
sembly in a vise or arbor press near center bolt.

2. When bolted type is used, remove rebound
clip, nuts, bolts, and spacers.

3. File off peened end of center bolt, then re-
move nut and bolt.

4. Release vise or arbor press slowly to avoid
possible injury. Separate spring leaves and clean
thoroughly, using a wire brush if necessary.

5. Replace any broken rebound clips by cut-
ting old rivet, and riveting new clip to spring leaf.

6. Replace broken leaft and stack leaves in
correct order, applying a thin film of graphite
grease to each leaf. Align center bolt holes in
spring leaves with long drift, then compress spring
leaves in vise or arbor press.

7. Install center bolt and nut and tighten firm -
ly. Peen end of bolt to prevent nut loosening.

8. Remove spring from vise or arbor press.
Align spring leaves by tapping with hammer. In-
stall rebound clip, spacers, bolts, and nuts. Tighten
enough to hold spring leaves in alignment, but not
enough to restrict free movement of leaves.

Figure 8—nstalling Rubber Type Eye Bushing

FRONT SPRING INSTALLATION
(Refer to Fig. 5)

1. Place rear end of spring in rear hanger. On
tilt cabs install retainer bolt, pin retainer and re-
bound pin. On "C" and "S" models, install cushion,
rebound bolt, lock washer and nut.

2. Raise front end of spring into forward hang-
er brackets; install spring eye bushing, spring eye
bolt, washer and nut.

3. Install shock absorber bracket (fig. 3), at
spring, U-bolt spacer, and shock absorber (when
used). Install U-bolts and nuts.

4. With dowel pins (when used) tow eye (when
used) and caster spacer (when used) on axle pad,
raise axle to spring, making sure spring center
bolt or dowel pin engages hole in axle pad.

NOTE: On tilt cab models, install caster
spacers with thick edge facing proper direction as
shown in figure 3. On “C” and “S” Models,
caster spacer is the same thickness at either end
(fig. 4).

5. Tighten front spring eye bolt nut, U-bolt
nuts, rebound bolt nuts, to torque listed in "Speci-
fications" at end of this section.

6. Lubricate as instructed in LUBRICATION
(SEC. 0) of this manual.

7. Lower vehicle to floor.

SHOCK ABSORBERS

Shock absorbers are non-adjustable and non-
repayable. Maintenance requirements involve re-
placement of the rubber mounting grommets, and
tightening all shock absorber pin nuts at regular
intervals. If a shock absorber becomes inoperative,
the complete unit must be replaced.
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SERVICE DIAGNOSIS CHART

Sec. 3C-15
FRONT SPRINGS

CONDITION POSSIBLE CAUSE CORRECTION
Spring Noise 1. Loose U-bolts. 1. Tighten to recommended torque.
2. Loose or worn shackle bushings. 2. Replace shackle bushings.
3. Lack of lubrication. 3. Lubricate as required.
4. Defective shock absorber. 4. Replace shock absorber.
Spring Sag or 1. Inoperative shock absorbers. 1. Replace shock absorbers.
Bottom 2. Broken spring leaf. 2. Replace leaf or spring assy.
3. Severe operation or overloading. 3. Check load capacity rating.
Spring Breakage 1. Loose U-bolts. 1. Tighten to recommended torque.
2. Normal fatigue. 2. Replace spring.
3. Overloading. 3. Check load capacity rating.
TORQUE SPECIFICATIONS
C-M-S T
MODELS MODELS
FT. LBS. FT. LBS.
SHOCK ABSORBER UPPER EYE BOLT (NUT).ccisiemrisssisssmsssssissssssssssssssssssssssssssssssnssnsanns 65-95 40-50
LOWER EYE BOLT (NUT).. e 6595 40-50
SPRING U-BOLT (NUT).coouurmrmmmmmmmmmmmmmmmmmmmmmnennnens e 105-130 90-110
SPRING FRONT EYEBOLT (NUT).iisirrsssrssssssssssssssssssssssssssssssssssssssssssssssssssss e 320-420 150-200
SPRING REAR REBOUND BOLT (NUT) (ALL AXLES EXCEPT F090)....
SPRING REAR REBOUND BOLT (NUT) (F-090)....srmmsssssssssssssrenn
SHOCK ABSORBER STUD TO FRAME (NUT ) ccuuuuueermmmmsmmssesmmssessssssssmsssssesssssssssssmsessssssssenns 130-190 50-60

IMPORTANT

U-bolts must be retightened to initial torque
listed in "Specifications" after 500 miles.
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SECTION 3D
tFnant <MuLi and ReGAItyA

DESCRIPTION

Front hubs are mounted on steering knuckle
spindle on opposed tapered roller bearing asillus-
trated in figures 1, 2, and 3. Refer to "Service
Parts Identification” decal on dash compartment
door to determine type of axle used on a specific
vehicle. Mounting parts (mainly bearings, spindle
nuts, and seals) shown in figures 1,2, and 3, are
of primary importance. Brake drum mounting bolts,
studs, and nuts differ in type and method of install-
ation on various series vehicles.

BEARING MAINTENANCE

All wheel bearings are adjustable for wear.

'S
FO50 AND F055 AXLES w/DISC WHEELS

FO70 AXLE DEMOUNTABLE
w/DISC WHEELS

FO70 AXLE FLANGE MOUNTED
w/DISC WHEELS

Satisfactory operation and long life of bearings
depend upon proper adjustment and correct lubri-
cation. If bearings are adjusted too tight, they will
overheat and wear rapidly. Loose adjustment will
cause pounding. Bearing adjustment should be
checked at regular inspection periods.

Front hubs and bearings should be cleaned,
inspected, and lubricated whenever hubs are re-
moved, or at intervals indicated in LUBRICATION
(SEC. 0) of this manual.

New hub oil seals should be installed when
servicing bearings if there is the slightest indica-
tion of wear or damage.

FO50 AND F055 AXLES w/CAST WHEELS

FO70 AXLE w/CAST WHEELS

1 Hub Cap or Closure Plate 8 Outer Bearing Cone and Roller 15 Oil Shield or Deflector

2 Bearing Adjusting Nut 9 Wheel Bolt Nut 16 Inner Oil Seal

3 Adjusting Nut Washer 10 Brake Drum 17 Wheel (Cast Type)

4 Cap Screw 11 Hub to Brake Drum Bolt 18 Steering Knuckle

5 Gasket 12 Lock Nut 19 Wheel (Budd Type)

6 Wheel Bolt 13 Inner Bearing Cup 20 Hub

7 Outer Bearing Cup 14 Inner Bearing ?one and Rollers 21 Wheel Clamo T-7846

Figure 1—Front Hub and Bearing
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FO90 AXLE
Hub Cap
Bearing Adjusting Nut
Adjusting Nut Washer
Cap Screw
Gasket
Wheel Nut
Wheel

Figure 2—Front Hubs and Bearings (Disc Type Wheels)

F120 AXLE

Bearing Adjusting Nut
Adjusting Nut Washer

Hub Closure Plate

Cap Screw

Gasket

Wheel and Drum Assembly

Figure 3—Front Hubs and Bearings (Cast Type Wheels)

Sec. 3D-17

FRONT HUBS AND BEARINGS

10 19

F120 AXLE

8 Wheel Stud

9 Nut

10 Brake Drum

11 Hub and Drum Assembly

12 Outer Bearing Cup

13 Outer Bearing Cone and Rollers

7 Outer Bearing Cup

8 Outer Bearing Cone and Rollers
9 Hub

10 Inner Bearing Cup

11 Inner Bearing Cone and Rollers
12 Qil Shield

14 Inner Bearing Cup

15 Inner Bearing Cone and Rollers
16 Oil Shield

17 Inner Oil Seal

18 Steering Knuckle

19 Wheel Stud

T-8169

FO90 AXLE

13 Inner Qil Seal

14 Steering Knuckle

15 Lock Nut

16 Brake Drum

17 Hub to Brake Drum Bolt
18 Hub Cap T8170
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Sec. 3D-18
FRONT HUBS AND BEARINGS

BEARING ADJUSTMENT CHECK

Before checking wheel bearing adjustment,
jack up the front axle until wheels clear floor.

Check bearing play, by grasping tire attop and
pulling back and forth, or by using a pry bar under
tire. If bearings are properly adjusted, movement
of brake drum in relation to backing plate will be
barely noticeable and wheel will turn freely. If
movement is excessive, adjust as follows:

FRONT WHEEL BEARING ADJUSTMENT
(Refer to Figs. 1, 2, and 3)

1. With the wheel raised and axle safely sup-
ported, remove hub cap and gasket.

2. Remove cotter pin securing adjusting nut
to axle.

3. Tighten adjusting nut to 50 foot-pounds
torque while rotating wheel in both directions.

4. Back off nut 1/3 turn and install new cotter
pin. If spindle hole does not line up, tighten nut
until alignment is obtained. This adjustment should
result in bearing end play of 0.001” to 0.007".

5. Spin hub to make sure it turns freely. Lock
cotter pin by spreading the end and bending it
around spindle nut. Install dust cap and wheel and
tire. Lower vehicle.

FRONT HUB AND BEARING
REPLACEMENT

REMOVAL (Figs. 1, 2, and 3)

1. Jack up front wheel and remove tire and
rim assembly if cast wheels are used. Remove
tire and wheel assembly if ventilated disc or Budd
type wheels are used.

2. Remove hub cap or hub closure plate and
gasket.

3. Remove cotter pin, bearing adjusting nut,
and adjusting nut washer.

4. Pull hub and drum assembly straight off
steering knuckle spindle, using care to prevent
outer bearing from dropping on floor. Remove
outer bearing cone and roller assembly from hub.

5. Pull inner oil seal out of hub, then remove
inner bearing from hub.

6. Clean, inspect, and repair parts as neces-
sary, as directed later inthis sectionunder’Clean-
ing, Inspection, and Repair.”

INSTALLATION (Figs. 1, 2, and 3)

1. Lubricate bearings, spindle, and inside of
hub as directed in LUBRICATION (SEC. 0) of this
manual. Coat lip of seal with wheel bearing grease
or equivalent before installing.

2. Place inner bearing cone in hub. Coat oil
seal bore in hub with a thin layer of non-hardening
sealing compound, then press seal in until seal

case seats against shoulder in hub or againstinner
bearing cup.

NOTE: Seal must be installed with lip pointing
inward.

3. On trucks so equipped, make sure the oil
deflector and oil shield are in place on spindle.

4. Carefully install hub assembly on spindle,
being careful not to damage inner oil seal.

5. Place outer bearing cone and roller as-
sembly on spindle, pressing firmly into hub with
fingers. Install adjusting nut washer and adjusting
nut.

6. Install tire and rim or tire and wheel as-
sembly.

7. Adjust bearings and complete the install-
ation as previously directed under ”Front Bearing
Adjustment." Adjust brakes as directed in BRAKES
(SEC. 5) of this manual.

CLEANING, INSPECTION, AND
REPAIR

CLEANING

1. Immerse bearing assemblies in suitable
cleaning solvent. Clean with stiff brush if neces-
sary to remove old lubricant. Blow bearings dry
with compressed air, directing air stream across
bearings. Do not spin bearings while blowing them
dry.

2. Thoroughly clean all lubricant out of inside
of hub and wipe dry. Make sure all particles of
gasket are removed from outer end of hub, and
that all sealing compound is cleaned out of oil seal
bore in inner end of hub.

3. Clean lubricant off steering knuckle spindle,
wash bearing adjusting nut and washer in cleaning
solvent and wipe dry.

INSPECTION

1. Inspect bearings for excessive wear, chip-
ped edges, and other damage. Slowly roll rollers
around cone to detect any flat or rough spots. Re-
place damaged parts. If either the cone and roller
assembly or the cup of the roller bearings are
damaged, the complete bearing assembly must be
replaced.

2. Examine bearing cups which are still in-
stalled in hub. If cups are pitted or cracked, they
must be replaced as directed later under "Repair."

3. Examine brake drums for scoring or other
damage. Non-demountable brake drums can be re-
finished while mounted on hubs (refer to "HY-
DRAULIC BRAKES" (SEC. 5A) of this manual
under "Brake Drums”), if necessary to replace
demountable brake drum, refer to "Repair” later
in this section.

4. Examine wheel studs or rim clamp studs
for damaged threads and replace, if necessary, as
directed later under “Repair.”
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5. Discard old oil seals and obtain new oil

seals to be used at assembly.
REPAIR

Bearing Cup Replacement

1. Bearing cups are removed by using a mild
steel rod through opposite end of hub and driving
against inner edge of bearing cup. Alternately
drive on opposite sides of cup to avoid cocking cup
and damaging inside of hub.

2. To install new cups, position cup in hub
and drive into place, using a suitable driver or by
using a mild steel rod against outer edge of cup.
If drift is used, alternately drive against opposite
sides to assure driving cup in squarely. Cups must
seat against shoulder in hub.

Brake Drum Replacement

1. Demountable Type. The demountable type
drum may be separated from the hub and removed
from the vehicle without disturbing the hub. The
drum is held to the hub by countersunk, slotted
screws, which are easily removed with a screw-
driver.

2. Non-Demountable Tyne. Non-demountable
type hub and drum assembly is such that replace-
ment cannot be accomplished with the hub assem -
bly installed on the vehicle.

a. Separate the drums and hub by removing

the drum-to-hub retaining bolts, hub stud nuts, or
by pressing out the wheel studs, as applicable.

Sec. 3D-19
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b. Position brake drum to hubassembly, mak-
ing certain that all drain holes are in alignment.

c. Apply a light, even coating of sealing com-
pound to the hub oil deflector contact surface, and
position deflector to drum.

d. Install drum-to-hub retaining bolts, hub
stud nuts, or press wheel studs into drum.

Wheel Bolt Replacement

Wheel bolts are serrated and may also be
swaged in place; however, replacement procedure
remains the same for both types of installation.
Press bolts out of hub flange, using suitable press,
then press new bolts into place, making sure bolts
are a tight fit. If all bolts were removed, be sure
that hub oil deflector is inpositionunderbolt heads.

IMPORTANT: If any one wheel experiences a
single stud failure caused by aloose running wheel,
all studs should be replaced. A loose running wheel
may cause only one stud to break, but several
more studs may become fatigued to the point of
failure, but not actually breaking. Replacing only
the one broken stud and remounting wheel will then
set the stage for a second and possibly more ser-
ious failure. If holes in wheel have become elong-
ated, or enlarged, replace wheel.

Hub Stud Replacement

Hub studs can be removed and replaced by
using a conventional stud remover and replacer.
Make sure that studs are firmly bottomed in holes
and thatthreads are not damaged during installation.
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HUB STUD REPLACEMENT

Hub studs can be removed and replaced by
using a conventional stud remover and replacer
tool. Make sure that studs are firmly bottomed in
holes and that threads are not damaged during
installation.

NOTE

Wheel-to-hub stud and nut fasteners are im-
portant attaching parts in that they could affect
the performance of vital components and systems,
and/or could result in maior repair expense. They
must be replaced with one of the same part num-
ber or with an equivalent part if replacement be-
comes necessary. Do not use a replacement part
of lesser quality or substitute design. Torque
values must be used as specified during reassem-
bly to assure proper retention of part(s).
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SECTION 4
tleasi Sadpenddon

This section is divided into sub-sections as shown in Index below:

Section
4A Rear Axle and Controls
4B Rear Springs ..o,
4C Rear Hubs and Bearings
4D Propeller Shafts

SECTION 4A
ReaSI A'xle and Gostn&U.

Contents of this sub-section are listed in Index below:

Subject Page No.

General DesCription .

Rear Axle Service Diagnosis

Rear Axle and Unit Replacement
Axle Assembly Replacement.....ovenen. 4A-2
Differential Carrier Unit Replacement
Axle Shaft Replacement......ccocennnnnnnn.
Pinion Oil Seal Replacement
Axle Vent Replacement.....coniieinnns

General Maintenance on Vehicle ... 4A-5
Rear Axle Lubrication ... 4A-5
Bent Housing Check ... 4A-5

2-Speed Axle Electric Shift System ............. 4A-6
General Description and Operation 4A-6
Electric Shift Maintenance andDiagnosis . 4A-7
Electric Shift Unit Replacement............. 4A-8
Electric Shift Unit Overhaul ..., 4A-10

2-Speed Axle Vacuum Shift System .............. 4A-14
Description and O peration ... 4A-14
GENERAL

Rear axles used on all vehicles covered by
this publication are full floating type, using Hotch-
kiss or leaf spring drive.

Rear axles are Hypoid or spiral bevel pinion
gear type. Pinion is straddle mounted between
roller bearing and two adjustable tapered roller
bearings. Differential is supported by adjustable
tapered roller bearings in differential carrier.

Housing is either banjo or bowl type, with
spring seats and brackets, also brake mounting
brackets welded to housing. This type construction
provides exact alignment and location of the axle
assembly at time of assembly and installation.

Axle shafts are full-floating type. Inner end
of shaft is splined and engages similar splines in

Subject Page No
Vacuum Shift System Maintenance 4A-15
Vacuum Shift Control V alve ... 4A-16
Shift Chamber (Corp. AXIle) i, 4A-17
Check V alVe e 4A-18
AQr Cleaner e 4A-18
Speedometer Adapter Shift Diaphragm 4A-19

2-Speed Axle Air Shift System ...cccovviennns 4A-19
DeSCription .o 4A-19
Air Shift System Troubleshooting 4A-19

Piston Air Shift UnitRepair. ... 4A-21

Tandem Rear AXIE . 4A-22
General Description ., 4A-22
Maintenance and Adjustments............... 4A-23
Vacuum-Operated Inter-Axle Differential

Lock Shift Sy stem ... 4A-24
Air-Operated Inter-Axle Differential
Lock Shift Sy stem ... 4A-25
Rear Axle Torque SpecificationsS........oe.. 4A-26
DESCRIPTION

differential side gear. Outer end of shaft is flanged
and is attached to the wheel hub by studs, tapered
dowels, and nuts.

Figure 1—Clearance Between Axle Shaft Flange and Stud Nut
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REAR AXLE SERVICE DIAGNOSIS

PROBABLE

SYMPTOM REMEDY

NOISE ON DRIVE

Excessive Pinion to Bevel Gear Backlash . Adjust

Worn Pinion and Bevel G ear. ... Replace
Worn Pinion BearingsS....vcinnieiennns Replace
Loose Pinion Bearings....innicnens Adjust
Excessive Pinion End Play.....nenn. Adjust
Worn Differential Bearings....... ...Replace
Loose Differential Bearings ... Adjust
Excessive Bevel Gear Run-Out.....ccccoeunuee Replace
Low Lubricant Level. ., Replenish
Wrong or Poor Grade Lubricant........... Replace
Bent Axle Housing............... Straighten or Replace

NOISY ON COAST

Axle noises heard on drive will

usually be heard also on coasting;

although not as loud . ... Adjust or Replace
Pinion and bevel gear too tight (audible

when decelerating and disappears

When driving) . Adjust

INTERMITTENT NOISE

Warped Bevel G ear .., Replace
Loose Differential Case B 0 ItS...ccccveennane Tighten

PROBABLE

SYMPTOM REMEDY

CONSTANT NOISE

Flat Spot on Pinion or Bevel Gear Teeth . Replace
Flat Spot on Bearings......coeveienennennens Replace
Worn Pinion SpHNeS...ciiiiicicecececeins Replace
Worn Axle Shaft Dowel Holes...... e Replace
Worn Hub Stud s ..o Replace
Bent Axle Shaft...iiiiecce Replace

NOISY ON TURNS

Worn Differential Side Gears & Pinions . Replace
Worn Differential Spider....ieinnne. Replace

Worn Differential Thrust Washers Replace

Worn Axle Shaft Splines....cccccoovvivciieriennn. Replace

FAILS TO SHIFT

INTO HIGH OR LOW
Defective Electrical Circuit....coeeeenene Correct
Defective Shift U nit.....cooviiiiniiiiiine Replace
Lack of AIr PresSSUre e Correct
LOW VACUUM .ottt Correct

REAR AXLE AND UNIT REPLACEMENT

AXLE ASSEMBLY REPLACEMENT

REMOVAL

1. Jack up rear of vehicle until loadis remov-
ed from springs, then place blocks under frame to
prevent accidental dropping of vehicle.

2. Disconnect hydraulic or air brake lines,
whichever is used. Refer to BRAKES (SEC. 5) of
this manual.

3. Disconnect electric wiring or line from
shift chamber if vehicle is equipped with a 2-speed
axle.

4. Disconnect propeller shafts as directed in
"PROPELLER SHAFTS" (SEC. 4D) of this manual.

5. Disconnect torque or radius rods, if used,
as directed in "REAR SPRINGS" (SEC. 4B) of this
manual.

6. Disconnect spring U-bolts as directed in
"REAR SPRINGS" (SEC. 4B) of this manual.

7. Roll axle out from under vehicle, then re-
move wheels, hubs, and bearings as directed in
"REAR HUBS AND BEARINGS" (SEC. 4C).

8. Whenever another axle is to be installed
instead of the one removed, it may be necessary to

remove two speed shift unit, and brake chambers.
Refer to respective sub-sections for instructions.

INSTALLATION

1. If brake chambers or two-speed shift unit
has been removed, they should be reinstalled as
directed in respective sections.

2. Install hubs, wheels and tires as directed
in "REAR HUBS AND BEARINGS" (SEC. 4C) of
this manual. Roll axle into position under vehicle.

3. Connect springs to axle as directed in
"REAR SPRINGS" (SEC. 4B) of this manual.

4. Reconnect the torque rods as directed in
"REAR SPRINGS" (SEC. 4B) to secure proper axle
alignment.

5. Reconnect propeller shafts as directed in
"PROPELLER SHAFTS" (SEC. 4D) of this manual.

6. Reconnect electric wiring or line at shift
chamber if vehicle is equipped with a 2-speedaxle.

7. Reconnect air brake lines as directed in
BRAKES (SEC. 5).

8. Check lubricant level and fill with type and
grade of lubricant inthe mannerinstructed in "Rear
Axle Lubrication." Some types of axles require

CHEVROLET 40-60 TRUCK SERVICE MANUAL



additional lubricant at pinion cage when filled in-
itially or after overhaul.

9. Remove blocks and lower vehicle to the
ground. Retighten spring U-bolts as instructed in
"REAR SPRINGS" (SEC. 4B of this manual.

10. After all installation procedures have been
completed, check air or vacuum lines for leaks,
also test brakes for proper application.

DIFFERENTIAL CARRIER UNIT
REPLACEMENT

In some instances it may be desirable to re-
move the differential carrier assembly from the
axle housing, while the housing remains installed
under the vehicle.

To assist in handling the differential carrier
assembly, a roller jack should be available; also,
a pan for draining lubricant.

Inspect axle housing for lubricant leaks before
cleaning, then steam clean thoroughly to remove
all dirt or other foreign matter.

REMOVAL

1. Remove plug at bottom of housing to drain
lubricant.

2. Remove axle shafts as directed under head-
ing "Axle Shaft Replacement"” in this section.

3. On 2-speed axles disconnect lines from
shift chamber or wiring from shift electric unit.

4. Disconnect propeller shaft from yoke as
directed in "PROPELLER SHAFTS" (SEC. 4D) of
this manual.

5. Remove cap screws or stud nuts, and lock
washers, except two near top. Loosen two at top
and leave installed to prevent carrier falling.

6. Support carrier on roller jack, remove top
stud nuts or cap screws, then work carrier free
of housing. A small pinch bar may be used to keep
carrier straight in housing bore, while carrier is
withdrawn. End of bar must be rounded to prevent
damage to carrier flange.

INSTALLATION

1. Install new differential carrier to housing
gasket over studs or align bolt holes in gasket with
holes in housing. On axles using cap screws, in-
stall four temporary studs which will simplify
locating carrier and gasket and assist in drawing
carrier into place.

2. Roll carrier into place using roller jack.
Start carrier over studs and into housing, using
flat washers under four equally spaced stud nuts.

3. Tighten all nuts evenly and alternately until
carrier is in position. Replace temporary flat
washers. Install lock washers, then tighten all nuts
to specified torque.

4. Connect propeller shaft to rear axle yoke
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as directed in "PROPELLER SHAFTS" (SEC. 4D)
of this manual.

5. On 2-speed axles, connectwiring to electric
shift unit or line to shift chamber.

6. Install axle shafts as directed under head-
ing "Axle Shaft Replacement” in this section.

7. Fill to level of filler plug opening with lu-
bricant recommended in LUBRICATION (SEC. 0)
of this manual.

AXLE SHAFT REPLACEMENT

REMOVAL

Procedure for removal of axle shafts is the
same with axle assembly removed or installed in
the vehicle.

1. Remove nuts from studs attaching axle
shaft flange to wheel hub.

2. Strike center of flange with a lead hammer
to loosen flange and split tapered dowels from
studs.

3. Remove split tapered dowels from studs.
In some instances it may be necessary to spread
dowels, while being removed.

4. Grasp axle shaft flange and pull outward to
remove. Remove and discard gasket.

INSTALLATION

1. Install new gasket over hub studs and
against hub.

2. Dip splined end of shaft in axle lubricant,
and insert shaft through hub.

3. Turn shaft as necessary to index shaft
splines with differential side gear splines.

4. As shaft is pushed inward, rotate as nec-
essary to align flange holes with hub studs, then
press shaft inward until flange is against hub.

5. Install split tapered dowel over each stud.
Install and tighten 5/8" nuts to 90-110 foot-pounds
torque or 2" nuts to 50-60 foot-pounds torque.

6. Observe that clearance exists between nut
and flange (fig. 1). If no clearance exists, this in-
dicates excessive wear at studs, dowels, or flange
holes. Replace worn parts if necessary.

PINION OIL SEAL REPLACEMENT

Several types of oil seal installation are used
on axles covered by this publication. One type has
the seal assembly installed directly into differen-
tial carrier, while another has the seal installed
in a retainer which is attached to carrier.

REMOVAL
1. Remove propeller shaft from yoke at axle
as directed in "PROPELLER SHAFTS" (SEC. 4D)

of this manual.
2. Hold propeller shaft yoke with holding bar
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[HOLDING BAR

Figure 2—Propeller Shaft Yoke Holding Bar

(fig. 2) while removing yoke retaining nut and
washer.

3. Use suitable puller in manner typically il-
lustrated in figure 3 to remove propeller shaft
yoke.

4. On axle where seal and retainer is pressed
into carrier, use available removing tool such as

PULLER

Figure 3—Propeller Shaft Yoke Puller (Typicall

Figure 4—Axle Vent Replacement

punch or pry bar. Remove flat washer from coun-
terbore in carrier.

5. On axles where seal and retainer assembly

are attached to carrier by cap screws, remove
screws and washers, then lift assembly from car-
rier.

NOTE: Some axles also have a cork seal in-
stalled in a groove in pinion cage, which should be
replaced.

INSTALLATION

1. Before installing new seal, be sure that
differential carrier is cleaned of all deposits, such
as oil, dirt, etc.

2. On axles where seal and retainer is press-
ed into carrier, install flat washer in carrier, then
install strip sealer around carrier counterbore
and against washer.

3. Coat outer surface of seal retainer with
sealing compound, then position assembly in car-
rier. Use suitable available tool to press or drive
retainer into carrier until seated against flat
washer.

4. On axles where seal and retainer assembly
is attached to carrier by cap screws, install cork
seal in groove or gasket on pinion cage.

NOTE: Be sure that gasket does not cover any
oil passage holes in pinion cage.

5. Install oil seal and retainer assembly over
pinion and against pinion cage. Secure with cap
screws and lock washers, tightened securely.

6. Coat lip of oil seal with axle lubricant, then
install propeller shaft yoke, washer, and nut. Hold
yoke with holding bar (fig. 2) while tightening nut
to recommended torque.
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AXLE VENT REPLACEMENT

Service replacement axle housing assemblies
are not equipped with an axle vent; therefore, al-
ways make sure that a new vent assembly is in-
stalled when replacing the housing. If axle vent

Sec. 4A-5
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requires replacement, pry old vent from housing
being sure that entire vent is removed. Prickpunch
around carrier hole to ensure fit of replacement
vent. Tap new vent into housing using a hammer.
Vent should be positioned in housing so that flat
surface istoward center line of differential (fig. 4).

GENERAL MAINTENANCE ON VEHICLE

At regular intervals, the following lubrication,
inspection, and maintenance procedures should be
accomplished and corrective measures taken when-
ever necessary.

REAR AXLE LUBRICATION

CHECKING LEVEL

Remove filler plug and if necessary, add suf-
ficient lubricant to bring the level up to filler plug
level. Install and tighten plug. On the forward rear
axle with torque divider, be sure that vehicle has
stood for at least 5 minutes before checking level,
then r.heck level AT REAR FILLER HOLE.

DRAINING AND FILLING

When axle is new, or after overhaul, it is
recommended that lubricant be drained after the
first 3,000 miles of operation, and thereafter at
recommended intervals. Draining at an early mile-
age removes fine particles of metal or other for-
eign material.

At specified intervals remove plug at bottom
of axle housing, also at bottom of torque divider
or inter-axle differential housing on tandem bevel
axles. Drain when unit is hot, preferably immed-
iately after operation. Reinstall drain plugs.

Fill axle to level of filler plug opening. On
tandem axles with torque divider, add specified
quantity through filler plug on side of case or add
two pints of lubricant at top of inter-axle differ-
ential housing.

SPECIAL AXLE LUBRICATION

Special lubrication is required on all axles as
follows: (1) when axle has not been operated for a
long period (2) has been out of normal position or
(3) after overhaul.

Add one pint of lubricant through plug opening
in top of pinion cage or differential carrier. Re-
check lubricant level at filler plug.

Examine housing cover, pinion oil seal re-
tainers, and axle shaft flanges for lubricant leaks.
Tighten bolts or nuts, or replace gaskets and seals
as necessary to correct leaks.

Lubrication intervals, also type of lubricant
and capacities for all axles are covered in LUBRI-
CATION (SEC. 0) of this manual.

MOUNTING

Check for axle misalignment. Select a point
at one side of vehicle and a corresponding point at
opposite side. Measure distances between points
selected and identical points at each end of axle
assembly. If distances are not equal, axle mis-
alignment is indicated and rear spring should be
checked for correct installation.

Refer to "REAR SPRINGS" (SEC. 4B) of this
manual for spring U-bolt tightening instructions,
also for torque rod inspection and maintenance.

AXLE SHAFT FLANGE MOUNTING
Axle shaft flanges are retained to hubs by hub
caps or stud nuts and dowels.

1. Check tightness of stud nuts at regular in-
tervals. Tighten I2* nuts to 50-60 foot-pounds
torque, or 5/8" nuts to 90-110 foot-pounds torque.

2. The studs must be straight and dowels of
correct taper must be used. There should always
be a slight clearance between nuts and driving
flange when nuts are drawn up (fig. 1). No clear-
ance at this point indicates excessive wear at the
studs, dowels, or holes in flange. Replacement of
worn parts is the only remedy.

3. If stud nuts are not tightened to torque
specified, play between flange and studs will cause
bent or broken studs, also worn tapered holes in
flange of axle shaft.

BENT HOUSING CHECK

A check for bent axle housing can be made
with unit in vehicle in following manner; however,
conventional alignment instruments can be used if
available:

1. Raise rear axle with a jack until wheels
clear floor. Block up axle under each spring seat.

2. Check wheel bearing adjustment and adjust
if necessary, then check wheels for looseness and
tighten wheel nuts if necessary. Refer to "REAR
HUBS AND BEARINGS" (SEC. 4C) of this manual.

3. Place a chalk mark on outer side wall of
tires at bottom. Measure across tires at chalk
marks with a toe-in gauge.

4. Turn wheels half-way around so that chalk
marks are positioned at top of wheel. Measure
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across tires again. If measurement at top is 1/8"
or more smaller than previous measurement noted
at bottom of wheels, axle housing has sagged and
is bent. If measurement at top exceeds bottom
dimension by 1/8", axle housing is bent at ends.

5. Turn chalk marks on both wheels so
marks are level with axle and toward rear of ve-

that

hicle. Take measurement with toe-in gauge at
chalk marks, then turn both chalk marks to front
and level with axle and take another measurement.
If measurement at front exceeds rear dimension
by 1/8" or more, axle is bent to the rear. If the
measurement condition is the reverse, the axle is
bent forward.

TWO-SPEED AXLE ELECTRIC SHIFT SYSTEM

GENERAL DESCRIPTION AND
OPERATION

The electric shift control system consists of
a control switch, speedometer adapter, shift units,
and interconnecting wiring harness.

CONTROL SWITCH

The control switch, mounted on transmission
shift lever consists of a shift button which is posi-
tioned by the driver to operate a shift unit at axle.
The driver selects the axle ratio by moving con-
trol button (fig. 5) to select "LOW" and "HIGH"
axle range. Movement of control button completes
circuit to one field of shift unit motor when in
"HIGH" and to opposite field when in "LOW." Re-
fer to applicable "Wiring Diagrams" booklet.

SHIFT UNIT

The shift unit and automatic switch assembly
is mounted on differential carrier (fig. 6). This
unit, controlled by the control switgh, shifts the
axle into "LOW" or "HIGH" range.

When the control switch button is in "HI"
range, wiring carries current to one field of the
unit motor. The armature and drive screw turn in
a clockwise direction and move the nut down (fig. 7).

When the nut has traveled a sufficientdistance
to wind the torsion spring, a contact bumper on the

Figure 5—Two-Speed Axle Shift Control (Typical)

nut breaks an electrical connection on the auto-
matic switch so that motor is no longer energized
and the armature stops rotating. To make sure
that the nut cannot travel back on the screw due to
vibration, a ball screw detent spring, holds the nut
at the end of its travel on the screw.

The nut moves the spring winding lever down
pivoting on winding and actuating lever shaft, winds
the torsion spring for high. Thus, an increased
load is put on the spring, and in this position the
axle is ready to snap into 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 approximately 50 to 90 pounds
pressure, depending upon the size ofthe axle. When
the spring winding lever is moved so that the
spring is wound, the pressure ofthe spring is rais-
ed to approximately 90 to 140 pounds, depending
upon size of axle.

The additional pressure is used to shift the
axle. When the shift is completed, the ends of the
spring come together leaving the original tension
on the spring. Thus, pre-load tension holds the
axle in either selected gear.

When the shift button is in "LO" range, the
motor is energized so that the motor armature and
drive screw rotate to drive nut in opposite direc-
tion for shift into "LOW" range, in the same man-
ner as previously described for "HIGH" range
operation.

SPEEDOMETER ADAPTER

The speedometer adapter is mounted to back
of speedometer and is electrically connected to
control switch. When the control switch button is
placed into "LO" range position, an electro-magnet
shifts the adapter mechanism to compensate for
the difference in gear reduction between "HIGH"
and "LOW™" range in the axle. When shift button is
in "HI" range position, current is released from
electro-magnet, and a spring holds the adapter
mechanism in "HIGH" range position.

Speedometer adapters used on these vehicles
are 12-volt type. Voltage of the unit is stamped on
the housing below the wire terminal. Care should
be used to select unit of same voltage as vehicle.
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WIRING SYSTEM

Reference should be made to optional equip-
ment wiring diagrams in "Wiring Diagrams" book-
let. The ignition switch must be on before electric
shift mechanism will operate.

A separate circuit breaker in the circuit pro-
tects the shift circuit in the event ofa short. Refer
to applicable "Wiring Diagrams" booklet for cir-
cuit breaker connections.

ELECTRIC SHIFT MAINTENANCE
AND DIAGNOSIS

The only general maintenance necessary on
the shift control system is periodic lubrication of
unit. Fill to level of filler plug with "S7" as des-
cribed in LUBRICATION (SEC. 0) of this manual.
The wiring connectors should be kept tight, and
wires to the various units should be kept in good
condition.

DIAGNOSING TROUBLE

If the electric shift fails to operate properly,
the system should be tested and the trouble diag-
nosed as described in following paragraphs. A test
light consisting of a 12-volt bulb with two wires a
few feet long with small battery clips on the ends.
Refer to Wiring Diagram and test in following
sequence:

1. Disconnect two wires from shift unit at
rear axle. Place engine control or ignition switch
in "ON" position, also place axle shift switch at
shift lever in "HI" position.

2. Connect one lead of test light to ribbed wire
and opposite lead to ground. One of the following
conditions should exist:

a. Should light come on and stay on, the cir-
cuit is satisfactory and any trouble will probably
be found in the shift unit. Repeat check for "LO"
position as directed in Step 3 below.

b. If the light fails to come on, this indicates
that the circuit is open between the control switch
and the shift unit and further tests will be required.

c. If the light comes on but cycles, this indi-
cates that there is a short between the control or
ignition switch and shift unit, and further tests will
be required.

3. Remove test light lead from ribbed wire
and connect to smooth wire, also place axle shift
switch in "LO” position. Observe conditions as
outlined in sub-paragraphs above.

4. Connect one lead of test light to control
switch side of circuit breaker and opposite lead
to ground. Should light come on, and stay on, the
circuit is satisfactory. However, if the light fails
to come on the circuit between the control switch
and circuit breaker is either open or shorted.
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Figure 6—Two-Speed Electric Shift Unit Installed
(Eaton Axle Shown)

5. Connect one test lead to load side ofcircuit
breaker and opposite lead to ground. Should light
come on, and stay on, the circuit breaker is satis-
factory. However, if the light fails to come on the
circuit breaker is faulty.

6. At chassis junction, remove both wires,
then test circuit through red wire with white stripe.
Reconnect both wires to terminal.

7. At chassis junction, remove wire from
terminal. Place axle shift lever switch in "LO"
position and test circuit.

8. At chassis junction, remove wire from
terminal. Place axle shift lever switch in "HI"
position and test circuit.

The preceding tests should readily localize
any trouble within the system. When checking the

wiring harness for shorts or open circuits, exam-
ine for broken insulation.

POSITION IN HIGH POSITION IN LOW t244i

Figure 7—Position of Drive Screw in High and Low Range
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Figure 8—Electric Shift Unit Seal Markings

The control or ignition switch canbebesttest-
ed by substituting a new unit.

If the vehicle shifts normally, but the speed-
ometer adapter fails to operate, make the test to
determine whether the adapter is getting current
in ”LO" range. If current is present, replace the
adapter. When the trouble is traced to the shift
unit, it should be replaced.

ELECTRIC SHIFT UNIT
REPLACEMENT
REMOVAL

1. Remove two shift housing to carrier stud
nuts and lock washers (fig. 6).

2. Remove shift unit assembly.

3. Remove lock nuts and the two wires from
shift housing. Note that the long or black ribbed
wire is attached to the bottom terminal.

INSTALLATION

1. Check condition of rubber seal between
shift unit and carrier. Seal must be in good con-
dition to prevent lubricant leaking into shift unit.

NOTE: Seal bears lettering "BOTTOM - FOR-
WARD TANDEM" and "BOTTOM - SINGLE AND
REAR TANDEM," as indicated in insert of figure
8. Be sure seal is properly installed.

2. Install wires to outside terminals. The long
black ribbed wire is attached to bottom terminal.
Harness is clipped to cable clip on housing.

3. With seal between carrier and shift unit in
place, install shift unit over carrier studs. Make
certain that the swivel block of the shift fork ac-
tuating lever fits into the slot in carrier shift fork.
Tighten stud nuts firmly.

4. Check installation by making a "LO" and
"HI" range shift. Ignition or control switch mustbe
turned on before check can be made.

NOTE: The shift unit motor is designed to be
reversible and runs equally well in either direc-
tion. If the terminal wires are reversed, the unit
will shift to "LOW?” when the control switch button
is in "HI" position, and will shift to "HIGH” when
the button is in "LO" position.

REMOVAL OF ROCKWELL SHIFT UNIT

It is necessary to partially disassemble the
Rockwell electric two-speed unit to remove it from
axle housing. This may be accomplished in the
following manner:

1. Remove five screws from shift unit housing

cover (25) (refer to fig. 11), then remove cover.
This also drains the lubricant. After cover is re-
moved, note that drive screw nut is either at top
or bottom (fig. 7) depending on whether axle is in
"HIGH" or "LOW?” range position.

Figure 10—Position of Drive Nut When Disassembling

CHEVROLET 40-60 TRUCK SERVICE MANUAL



2. Loosen shift unit-to-differential carrier
stud nuts (fig. 9) to remove preload from shift
unit spring.

3. Turn drive screw by hand to run nutto mid-
way position on drive screw, similar to figure 10.
This is necessary to prevent damage to drive nut
contact bumper.

4. Pull out lever shaft (fig. 9). Disconnect

Motor to Cover Nut

Motor Cover Cable Clip
Motor Cover

Motor Cover Gasket

Electric Motor

Motor Grommet

Shift Unit Housing

Switch Terminal Nut (outside)
10 Switch Terminal Washer (outside)
11 Switch Terminal Bushing

12 Bearing (with Snap Ring)

13 Bearing Lock Nut

14 Bearing Cover Gasket

15 Bearing Cover

OOy OTDWN
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torsion spring from push rod, then remove spring
and spring winding lever.

5. Remove shift unit-to-differential housing
stud nuts, then remove shift unit from axle.

6. Remove wire cable clip from shift unit
cover. Note to which terminal each wire is attach-
ed, then disconnect the two wires from shift unit
terminals.

Motor Cover to Housing Screw (with Washer)

16 Bearing Cover to Housing Screw (with Washer)

17 Automatic Switch Assembly

18 Switch to Housing Screw (inside)
19 Switch Terminal Nut (inside)

20 Drive Screw Assembly

21 Winding and Actuating Lever Shaft
22 Spring Winding Lever

23 Torsion Spring

24 Shift Housing Cover Gasket

25 Shift Housing Cover and Detent Spring

26 Lubricant Plug

27 Housing Cover to Housing Screw (with Washer)

28 Housing to Carrier Seal

Figure 11—Electric Shift Unit Components (Rockwell)
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ELECTRIC SHIFT UNIT OVERHAUL

The following information is provided on the
assumption that shift unit has been tested and re-
moved as previously instructed.

DISASSEMBLY (EATON AND CORP.)

Key numbers in text refer to figure 12.

1 Remove six screws (28) and lock washers
which attach cover (26) to shift motor housing (8).
Drain lubricant from housing. Remove gasket (25).

2. After removing cover (26), the drive screw
(20) nut will be at either top or bottom depending
upon the position in which the control switch was
last left.
3. By turning drive screw, run nut from top
bottom to the center of the screw (fig. 11).
IMPORTANT: The previous step is essential
to prevent damage to drive nut contact bumper,
and is also necessary in assembly.

4. Remove shift fork actuating lever (22),tor-
sion spring (23), and spring winding lever (24) as

or

1 Motor Cover to Housing Screw (with Washer)
2 Motor to Cover Nut
3 Motor Cover Cable Clip
4 Motor Cover
5 Motor Cover Gasket
6 Electric Motor
7 Motor Grommet
8 Shift Unit Housing fx- 1
9 Switch Terminal Nut (outside)
10 Switch Terminal Washer (outside)
11 Switch Terminal Bushing
12 Bearing (with snap ring)
13 Bearing Lock Nut
14 Bearing Cover Gasket
15 Bearing Cover
16 Bearing Cover to Housing Screw (With Washer)
17 Automatic Switch Assembly
18 Switch to Housing Screw (inside)
19 Switch Terminal Nut (inside)
20 Drive Screw Assembly
21 Winding and 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 and Detent Spring
27 Lubricant Plug
28 Housing Cover to Housing Screw (with Washer)
<M 5> .15
ml6

TP-8598 -1

Figure 12—Electric Shift Motor Unit Components (Eaton and Corporation)
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an assembly by pulling shaft (21) up. Swing the
assembly away from the drive nut and lift out of
the housing (fig. 13).

5. Remove three screws and lock washers (16)
which attach bearing cover (15). Remove cover and
gasket (14).

6. Push down on drive screw assembly (20)
until bearing assembly (12) is free of housing.

7. Insert screwdriver in drive slot of screw
(fig. 14), then remove bearing lock nut (13) and
bearing with snap ring (12). Drive screw assembly
(20) can then be lifted out of housing.

8. Remove the two lock nuts (19) from switch
terminals (17). Pull off motor wires (fig. 15).

9. Remove three screws and lock washers (1)
which attach motor cover (4) to housing. Pull out
motor (6) with cover (4) attached to motor with
two cover nuts (2). Remove grommet (7).

10. Remove two jam nuts (9) and fiber washers
(10) from outside of housing. On inside remove
switch center screw (18). Pull outautomatic switch
(a7).

11. Do not disassemble the shift fork actuat-
ing lever (22), torsion spring (23), and spring
winding lever (24) unless necessary to replace one
of the parts. If necessary to disassemble, mount
assembly in vise as showninfigure 16. Turn spring
winding lever (24) clockwise and pull to separate.

DISASSEMBLY (ROCKWELL)
(Refer to Fig. 9)

1. Remove three screws and lock washers (16)
which attach bearing cover (15) to bottom of shift
unit housing. Remove cover and gasket (14).

2. Push down on drive screw assembly (20)
until bearing assembly (12) is free of housing.

3. Insert screwdriver in drive slot of screw
(fig. 14), then remove bearing lock nut (13) and
bearing with snap ring (12). Drive screw assembly
(20) can then be lifted out housing.

4. Remove the two lock nuts (19) from switch
terminals (17). Pull off motor wires (fig. 15).

5. Remove three screws and lock washers (1)
which attach motor cover (4) to housing. Pull out
motor (6) with cover (4) attached to motor, with
two cover nuts (2). Gronmet (7) can then be re-
moved.

6. Remove two jam nuts (9) and fiber washers
(10) from outside of housing. On inside remove
switch to housing screws (18). Remove automatic
switch.

7. Do not disassemble torsion spring (23), and
spring winding lever (22) unless necessary to re-
place one of the parts. Ifnecessary to disassemble,
mount assembly in vise as shown in figure 17.
Place a short piece of rod in hub of spring winding
lever as a safety factor to prevent injury should
torsion spring slip out of control. Next, place two
lengths of tubing over ends of spring, pull spring

Sec. 4A-11
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Figure 13—Removing Shaft, Actuating Lever, and Spring

Figure 14—Removing Drive Screw Bearing

Figure 15—Removing Mofor Wires
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Figure 16—Disassembling Torsion Spring From Lever

ends apart, then raise spring above spring winding
lever (fig. 18). To assemble, reverse the preced-
ing procedure.

CLEANING AND INSPECTION
Clean all parts except motor in cleaning sol-
vent. Inspect as follows:

Automatic Switch

The switch assembly is serviced only as an
assembly. The switch should have clean free mov-
ing points which close firmly under spring tension.

Drive Screw

The drive screw assembly is serviced only
as an assembly. While holding the nut, rotate the
screw from one end to the other. It should rotate
freely. When the nut gets to either end of the screw,

Figure 17—Removing Torsion Spring (Rockwell)

the screw should continue to turn, butthe nut should
not jam or run off the ends.

Electric Motor

The motor (serviced only as an assembly) is
reversible. With the motor housing connected to
one battery terminal, and either one of the two
motor wires connected to the other battery term -
inal the motor will run in one direction. With the
other motor wire connected to the battery, motor
will run in the opposite direction.

The motor has a stall torque of approximately
6 inch-pounds. Clamp a small crescent wrench on
the rectangular drive on the armature shaft. Place
motor in vise, and grasp wrench handle with one
hand. Connect one motor wire to abattery terminal
and connect motor housing to the other battery
terminal. The wrench should tend to turn with a
torque of about 6 inch-pounds. Allow wrench to
turn VERY SLOWLY, raking sure that this pull or
torque is present the FULL 360 degrees turn of
the wrench. If one armature is burned out, the
torque will disappear for a small part of the 360
degrees. Do not overheat the motor while making
test. Motor must be replaced as an assembly, and
is lubricated for life of motor. The motor used is
12-volt type which is the same as truck electrical
system. When installing a new motor use care to
select motor of proper voltage. Voltage is stamped
on motor housing and on side cover of shift unit.

Miscellaneous Parts
Gaskets should be replaced at assembly.

Inspect bearing. If balls are rough or chipped,
replace with new bearing and snap ring assembly.
Pack bearing assembly with clean grease (Chassis
Grease) - Symbol MCMin LUBRICATION (SEC. 0)
of this manual.

Inspect torsion spring (23, figs. 9 and 12) for
breaks or wear at lever contact points. Make cer-
tain that correct replacement spring is used.

ASSEMBLY (EATON AND CORP.)
Key numbers in text refer to figure 12.

1. Install automatic switch assembly (17) into
housing. Use flat head screw (18) to attach switch
to housing. On outside of housing, install twobush-
ings (11), fiber washers (10), and jam nuts (9) over
switch terminal screws. Tighten nuts firmly.

2. Install motor assembly grommet (7), then
install gasket (5) on housing. Install motor (6) and
cover (4) into housing. Install three screws and
lock washers (1) and two stop nuts (2). Install
motor cover cable clip (3) under outer screw.
Tighten screws and nuts firmly.

3. Attach motor wires to switch terminals.
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The red or longer wire attaches to bottom term -
inal. Tighten inside terminal nuts (19) firmly.

4. With a screwdriver inserted into slot of
drive screw (20), install bearing (12) on end of
screw with shielded side of bearing toward inside.
Retain bearing with bearing lock nut (13).

5. Run nut to center of screw, then insert
slotted end of screw into housing, meshing slotted
end with armature shaft.

NOTE: Fiber bumper contacts on drive nut
must be toward switch.

6. Install gasket (14) and cover (15) withthree
screws and lock washers (16). Tighten screws
firmly.

7. If the assembly consisting of shift fork ac-
tuating lever (22), torsion spring (23), and spring
winding lever (24) has been separated, reassemble.
With shift fork actuating lever (22) in vise, assem -
ble parts as shown in figure 19. Turn the spring
winding lever (24) with one end of spring, in clock-
wise direction until end of spring is past shift fork
actuating lever; then push in on assembly until
positioned as shown in figure 16.

8. Dip above assembly in lubricant. With drive
nut on drive screw assembly in center of screw,
and fiber contact bumper down toward switch,
position the slots of winding lever over the drive
nut. Install the shaft (21) through center of the as-
sembly into depression in housing.

9. Install new gasket (25) on housing. Install
cover (26) with spring detent against drive nut.
Retain cover with screws and lock washers (28).

10. Remove oil plug (27). With unit standing
with motor up, lubricate in accordance with in-
structions given in LUBRICATION (SEC. 0). Re-
install plug and tighten firmly.

ASSEMBLY (ROCKWELL)

Key numbers in text refer to figure 11.

1. Install automatic switch assembly (17) into
housing. Use flat head screw (18) to attach switch
to housing. On outside of housing, install two bush-
ings (11), fiber washers (10), and jam nuts (9) over
switch terminal screws. Tighten nuts firmly.

2. Install motor assembly grommet (7), then
install gasket (5) on housing. Install motor (6) and
cover (4) into housing. Install three screws and
lock washers (1) and two stop nuts (2). Install motor
cover cable clip (3) under outer screw. Tighten
screws and nuts firmly.

3. Attach motor wires to switch terminals.
The red or longer wire attaches to bottom term -
inal. Tighten inside terminal nuts (19) firmly.

4. With a screwdriver inserted into slot of
drive screw (20), install bearing (12) on end of
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Figure 18—Removing Torsion Spring (Rockwell)

screw with shielded side of bearing toward inside.
Retain bearing with bearing lock nut (13).

5. Run nut to center of screw, then insert
slotted end of screw into housing, meshing slotted
end with armature shaft.

NOTE: Fiber bumper contact on drive nut
must be toward switch.

6. Install gasket (14) and cover (15) with three
screws and lock washers (16). Tighten screws
firmly.

NOTE: Remainder of assembly of shift unit
used on Rockwell axles must be completed when
unit is installed on housing as described previous-
ly in the section under "Two-Speed Shift Unit Re-
placement.”

Figure 19—Assembling Torsion Spring and Levers (Eaton)

CHEVROLET 40-60 TRUCK SERVICE MANUAL



Sec. 4A-14
REAR AXLE AND CONTROLS

TWO-SPEED AXLE VACUUM SHIFT SYSTEM

DESCRIPTION AND OPERATION

Vacuum operated power shift system is used
on some vehicle equipped with 2-speed rear axle.
A typical system arrangementis shown infigure 20.

Vacuum power shift system utilizes engine
intake manifold vacuum and atmospheric pressure
for its operation. Units used in vacuum power shift
system are: Control Button, located on gearshift
lever; Control Valve, mounted on frame side rail
at left-hand side; Vacuum Check Valve, installed
in vacuum line at dash junction; Speedometer Adap-
ter and Adapter ShiftDiaphragm, mounted at speed-
ometer head under instrument panel; Rear Axle
Power Shift Chamber, mounted on differential car-
rier; and interconnecting vacuum lines and fittings.

LOW SPEED

With shift control button in "LO" position,
control valve opens one side of shift chamber at
rear axle to vacuum and opposite side to atmos-
phere. In "LO” speed position, vacuum is supplied
to speedometer adapter causing rod to move inward
shifting speedometer into low ratio.

HIGH SPEED
With shift control button on gearshift lever
up, in "HIMposition, rear axle power shift cham-

ber is subjected to vacuum through the control
valve. With vacuum present on one side of the
shift chamber diaphragm, the atmospheric pres-
sure on the opposite side of the diaphragm forces
the diaphragm to move toward the vacuum side.
Movement of the diaphragm is transmitted to the
rear axle sliding clutch shift fork through the shift
rod, and the axle gears are shifted into high speed.
At the same time, vacuum is removed from the
speedometer adapter causing the spring to move
the diaphragm and rod, shifting speedometer into
high speed.

SHIFTING

When shifting from "LO" to "HI" the operator
pulls on control button, which is attached to valve
through a cable. This raises the cable trunnion and
operating lever up as shown in figure 21. The ten-
sion springs are therefore moved "over center"”
causing poppet lever to rotate, lifting one poppet
valve and lowering the opposite valve.

When shifting from "HI" to "LO” the operator
presses on control button. This moves the cable
trunnion and operating lever downward as shown
in figure 21. The tension springs are therefore
moved “over center” causing poppet lever to ro-
tate, lifting one poppet valve and lowering the
opposite valve.

Figure 20—Arrangement of Two-Speed Axle Vacuum Control Units (Typical)
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1 10
HIGH AXLE POSITION
1 Control Cable
2 Cable Trunnion
3 Atmosphere Port
4 Speedometer Shift Port
5 Vacuum Port

6 Atmosphere Closed
- Vacuum Open
7 Atmosphere Open
- Vacuum Closed
8 Atmosphere Open to Axle
9 Vacuum Open to Axle

Sec. 4A-15
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7 6
LOW AXLE POSITION
10 Atmosphere Open
- Vacuum Closed
11 Atmosphere Closed
- Vacuum Open
12 Poppet Lever
13 Operating Lever

TPM-7591

Figure 21 —Operating Positions of Vacuum Shift Control Units

VACUUM SHIFT SYSTEM
MAINTENANCE

All lines and units in vacuum power shift sys-
tem must be kept free of vacuum leaks. When vac-
uum leaks exist, rear axle shift mechanism will
operate sluggish and in some instances may not
shift axle. If this condition exists make tests to
determine location of leaks.

VACUUM LEAKAGE TEST

1. Disconnect flexible lines one at a time, at
axle shift chamber and insert a vacuum gauge in
line, using a "Tee" fitting.

2. Start engine and place axle shift button in
"HI" or "LO" depending upon location of vacuum
gauge. Run engine long enough to obtain maximum
vacuum, then stop engine and note rate of vacuum
drop on gauge. If drop exceeds 1inch to 10 min-
utes, leakage is excessive.

3. If leakage is indicated, coat all vacuum
line connections with hydraulic brake fluid. If leak
exists, fluid will be drawn into connection with en-
gine idling and control lever in "LOCK" position.

4. Remove line having leaking connection.
Slide tube nut back on tube and remove all particles
of seal ring from tube and from inside of nut. Slip
new seal ring over tube end. Insert tube into fitting

and seat solidly. Slide seal ring (do not roll) into
fitting (fig. 22). Thread tube nut into fitting and
tighten slowly and firmly.

5. Repeat above test on opposite vacuum line,
being sure to change shift button.

6. If vacuum drop is still excessive after all
connections have been checked, leakage in one of
the units is indicated. Remove each unit and over-
haul or replace as required.

AIR CLEANER

Air cleaner removes dirt particles from at-
mosphere which passes into the control valve and
other units. Air cleaner should be removed and
cleaned at regular intervals.

Figure 22—Vacuum Tubing Connection Seal
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1 Compression Nut 7 Body Gasket 13 Poppet Lever

2 Screw 8 Lower Valve Body 14 Pivot Pins

3 Valve Cover 9 Tension Spring 15 Poppet Spring

4 Cover Gasket 10 Operating Lever 16 Poppet Stem

5 Trunnion Screw 11 Trunnion 17 Poppet (Valve)
6 Valve Body 12 Retaining Washer TPM-7590

Figure 23—Sectional and Disassembled Views of Vacuum Control Valve

VACUUM SHIFT CONTROL VALVE

Control valve (fig. 23) requires very little
maintenance, unless cleaning of air cleaner has
been neglected and valve has become contamin-
ated as a result of neglect. However, should tests
indicate that valve is faulty it should be repaired
or replaced.

REMOVAL

1. Remove manifold to valve vacuum line, air
cleaner line, and speedometer shift line from re-
spective valve ports.

2. Remove two axle shift chamber lines from
valve ports.

3. Loosen cable clamp nut at top of valve.

4. Remove two mounting screws, separate
valve from mounting surface, and loosen cable
trunnion screw.

5. Remove valve from control cable.

DISASSEMBLY (Fig. 23)

1. Remove four screws, and separate cover,

cover gasket, valve body assembly, body gasket,

and lower body.

2. Remove two tension springs from ends of
poppet lever and trunnion pin.

3. Remove two retaining washers, poppet
springs and poppet valve assemblies from valve
body. Remove discs from valve stems.

INSPECTION

1. Check poppet valve seats in valve body and
lower valve body for evidence of nicks or scratches
which may cause vacuum leak.

2. Inspect poppet levers, springs, operating
levers, trunnion pin, and pivot pin for wear or
other damage.

3. Inspect poppet discs and replace if notin
new condition, since these items are included in
a repair kit.

ASSEM3LY (Fig. 23)

During assembly operations apply a light film
of Lubriplate, or equivalent, to all friction sur-
faces.

1 Place rounded end of operating levers over

ends of pin in cable trunnion.

CHEVROLET 40-60 TRUCK SERVICE MANUAL



2. Align poppet lever between holes at pointed
end of operating levers, and align to valve body.

NOTE: Be sure parts are assembled with trun-
nion pin off-center toward operating levers.Install
pivot pins, driving pin in until ends are flush with
valve body.

3. Install new poppet discs to ends of poppet
stems. Install poppet springs.

4. Install poppet valve stems through holes in
body and through elongated holes in poppet lever.
Install new retaining washers.

5. Install tension springs. One end of spring
attaches to trunnion pin and opposite end to notch
in poppet lever arm.

NOTE: Test operation of valve by moving
trunnion up and down several times by hand, while
noting if "over center" action ofthe tension springs
cause poppets to operate freely and without binding.

6. Install new gasket to lower valve body and
align body with valve body.

7. Hold these two parts in place while posi-
tioning new gasket and valve cover to top of valve
body. Install and tighten four screws.

BENCH TEST

The following test will determine if the valve
has been correctly assembled and is operating
properly without serious vacuum leakage.

1. Attach vacuum source to vacuum port and
install a shut-off valve in line.

2. Attach a vacuum line to each of the valve
ports leading to axle shift chamber. Each line
should have a vacuum gauge.

3. Supply 20 inches of mercury vacuum to
valve with valve trunnion in "up” position. One
gauge should read 20 inches of mercury and op-
posite gauge should read zero.

4. Push valve trunnion down and close speed-
ometer adapter outlet port. Reading on vacuum
gauges will now be opposite to previous reading.

5. Check "snap over" position of cable trun-
nion, which should occur when trunnion is not less
than 1/8" from valve body in each direction.

6. Whenever tests outlined in previous para-
graphs indicate that leakage is greater than 1 inch
in 15 seconds, the valve must be inspected for
faulty seats.

INSTALLATION
1. At cable button clamping bracket, loosen
cable jacket clamp nut allowing cable to turn freely.
2. Insert cable into hole at top of valve cover
and insert cable into hole in cable trunnion. Install
and tighten cable securely, using trunnion screw.
3. Mount valve in the original location using
mounting screws. Tighten cover tube nut.
4. Attach intake manifold, air cleaner, speed-
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VACUUM LINE OPENINGS

.CAP SCREW

[CHAMBER HOUSING

CHAMBER ASSEMBLY

Figure 24—Two-Speed Axle Vacuum Shift
Chamber Installed (Corporation Axle)

ometer shifter adapter, and shift chamber lines
to valve in their original location.

5. With cable button pushed down, position

operating button bracket to shift lever so that
clearance exists between bottom of button and
bracket.

SHIFT CHAMBER (CORP. AXLE)

REMOVAL (Fig. 24)

1. Remove hose clamps, then remove vacuum
hose from cylinder. Tag each hose so that it will
be replaced in proper position.

2. Remove three bolts and lock washers at-
taching cylinder to differential carrier, then re-
move cylinder and housing assembly.

DISASSEMBLY (Fig. 25)
1. Remove screws attaching two halves of
cylinder to each other, then separate two halves.
2. Using two wrenches, remove outer push rod
nut, then separate push rod from diaphragm.
3. Push piston rod in to relieve spring load,
then remove snap ring from inside of piston rod.
Pull push rod and spring assembly from piston rod.
4. Should inspection indicate necessity, oil
seal can be removed from housing at this time.

ASSEMBLY (Fig. 25)

1. Install washer, long spacer, spring, washer,
snap spring, short spacer, and nut on push rod.

2. Tighten adjusting nut until dimension over
washers at each end is 2-27/32" (fig. 26). Install
and tighten lock nut, being careful not to change
dimension.

3. Lubricate inside of piston rod, then install
push rod and spring assembly.
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10

1 Diaphragm 10 Felt Seal

2 Shift Cha nber Assy. 11 Seal Ring

3 Oil Seal 12 Cap Screw

4 Chamber Housing 13 Long Spacer

5 Push Rod Spring 14 Snap Ring

6 Push Rod 15 Short Spacer

7 Piston Rod 16 Adjusting Nut
8 Differential Carrier 17 Piston Rod Nut
9 Washer T-8035

Figure 25—Sectional View of Two-Speed Axle Vacuum Shift Chamber (Corporation Axlel

4. Compress push rod spring and install snap
ring.

5. Install push rod assembly in housing.

6. Install new diaphragm and plates to push
rod and tighten nut securely.

NOTE: Apply sealing compound around push
rod hole in diaphragm plates.

7. Install outer half of cylinder to inner half
and secure with screws tightened securely.

T-34B3

Figure 26—Adjusting Push Rod (Corporation Axle)

8. Attach assembly to differential carrier,
using new gasket. Tighten cap screws securely.

9. Attach hoses to cylinder, as tagged previ-
ously, being sure connections are tight.

CHECK VALVE

Check valve, in intake manifold line, is used
to prevent vacuum loss or drop when engine is
accelerated or is pulling under heavy load. Check
valve also effectively retards loss of vacuum when
engine is stopped. Referto "HYDRAULIC BRAKES"
(SEC. 5A) of this manual for service maintenance
information.

AIR CLEANER

An air cleaner is used at atmospheric inlet
line to filter air entering control valve and shift
units.

MAINTENANCE

At regular intervals remove air cleaner and
immerse in cleaning solvent to remove all accum-
ulated dirt or other foreign material. Drain clean-
ing solvent from element. Reinstall dry.
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SPEEDOMETER ADAPTER
SHIFT DIAPHRAGM

When shift control lever is moved to "HI"
position, cavity behind speedometer adapter shift
diaphragm (fig. 27) is subjected to atmosphere
through the shift control valve. Spring movement
of diaphragm is transmitted to the speedometer
adapter lever by the diaphragm rod, shifting the
speedometer adapter gears into high ratio. When
the control lever is moved to "LO" position, the
control valve admits vacuum to the cavity behind
the diaphragm and forces diaphragm and rod in-
ward, shifting the speedometer adapter gears into
low ratio.

REMOVAL AND DISASSEMBLY

1. Disconnect vacuum line from the shift
diaphragm body.

2. Remove two screws attaching diaphragm
bracket to speedometer adapter. Lift diaphragm
and bracket to unhook diaphragm rod from adapter
lever and remove diaphragm andbracket assembly.

3. Remove four screws attaching bodytobrac-
ket. Remove body, spring and diaphragm and rod
assembly from bracket.

INSPECTION
1. Examine diaphragm for cracks or other

damage. Replace assembly if diaphragm is damaged.

2. Check condition and tension of diaphragm
spring. If spring is corroded or if tension is not
sufficient to return diaphragm to release position,
replace assembly.

ASSEMBLY AND INSTALLATION
1. Position the diaphragm and rod assembly,
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spring, and body on diaphragm bracket and attach
with four screws. Screws must be tightened suf-
ficiently to make the assembly air-tight with two
pounds of air pressure.

2. Position diaphragm and bracket assembly
at speedometer adapter, hooking diaphragm rod
into adapter lever. Attach diaphragm bracket to
adapter with two screws and washers.

3. Connect vacuum line to diaphragm body.
Tighten connection firmly.

TWO-SPEED AXLE AIR SHIFT SYSTEM

DESCRIPTION

An air shift control is used optionally in con-
junction with the Eaton Model 19201 two-speed
axle. Service operations and trouble shooting pro-
cedures pertaining to this system are outlined
below:

AIR SHIFT SYSTEM

TROUBLESHOOTING
(Refer to Figure 28)

If axle will not shift, test system and compon-
ents as follows:

NOTE: Test lamp voltage must be same as
system rated voltage.

CIRCUIT BREAKER CHECK

Disconnect circuit breaker lead wire at term -
inal (A) and connect test lamp from terminal (A)
to ground. Turn on ignition switch and observe test
lamp.

1. If lamo lights and stays on, circuit breaker
and lead wire are satisfactory.

2. If lamp does not light, check for poor elec-
trical connections or broken lead wire. Iflead wire
and connections are satisfactory, circuit breaker
is faulty.

3. If lamp does not light immediately but then
starts to flash (also a faint clicking of the circuit
breaker may be heard), the circuit breaker is
faulty.
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SINGLE
DRIVE AXLE

CONNECTION PISTON AIR-SHIFT UNIT

T-6405

Figure 28—Piston Air Shift System

CONTROL SWITCH AND WIRING
HARNESS CHECK

If trouble in control switch or wiring harness
is suspected, visually check harness for damaged
or worn insulation that could cause a ground con-
nection. Check for accidental grounding of wire
terminals to transmission lever. Check for short
circuits between wire terminals. Check for poor
insulation or accidental ground at end of lead
wire (D).

To determine condition of control switch, a
new control switch may be temporarily installed.
However, if desired, control switch operation may
be checked with a test lamp, using the following
procedure:

1. Disconnect lead wires at B and C.

2. Turn ignition switch on and alternately
connect test lamp leads to disconnected lead wires.

3. Operate control switch and observe test
lamp for the following conditions:

a. When test lamp is connected to lead (B),
lamp should light in low range position of control
switch. Lamp should go out with control switch in
high range position.

b. When test lamp is connected to lead (C),
lamp should light in high range position of control
switch. Lamp should go out with control switch in
low range position.

c. If test lamp indications are correct in the
preceding tests, current supply to speedometer
adapter and solenoid valve is correct.

d. If test lamp does not light, trouble may be
a short circuit in wiring harness or control switch,
or a wire in harness may be broken. Plug assem -
bly in wiring harness may also be faulty.

SOLENOID VALVE CHECK

The solenoid valve is energized to supply air
to shift the unit into high axle range only. The
valve must have a good ground connection to ve-
hicle in order to operate satisfactorily. Make cer-
tain that ground connection is satisfactory before
checking valve.

Disconnect lead wire at C and disconnect air
line leading to shift unit. Install airpressure gauge
in air line opening in solenoid valve. Apply voltage
to solenoid valve terminal and observe pressure
gauge reading.

If gauge indication is approximately that of
reservoir pressure, solenoid valve is satisfactory.
If gauge indication is low or no pressure, solenoid
valve is faulty.

PISTON AIR-SHIFT UNIT CHECK

If electrical system is satisfactory and axle
does not shift properly, trouble may be caused by
a faulty shift unit. Disassemble and repair unit as
outlined in this manual.
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1 Self-Locking Nut 8 Piston
2 Housing 9 O-ring
3 Push Rod 10 Felt Wipers

4 Compression Spring 11 Piston Stop Cushion
5 Actuating Lever 12 Vent

6 Bushing 13 Clevis Pin

7 Cover Locating Bosses 14 Gasket

and Cover Bolts

Figure 29—Piston Air Shift Unit Cross Section

SPEEDOMETER ADAPTER CHECK

The speedometer adapter is energized in low
axle range only. The adapter is grounded through
speedometer mounting or speedometer cable and
cable housing. Make certain that proper ground is
present before checking adapter.

Disconnect lead wire at B and connect test
lamp to lead B and vehicle ground. Turn ignition
switch on and observe test lamp.

The test lamp should light in low range posi-
tion of control switch. Lamp should go out when
control switch is in high range position.

If lamp indications are correct, current supply
to adapter is correct. If lamp indications are cor-
rect and axle shifts properly but speedometer does
not operate properly, replace adapter.

If test lamp indications are notcorrect, trouble
is in wiring harness or control switch.

Sec. 4A-21
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T-6636

Figure 30—Piston Housing Cover Removal or Installation
PISTON AIR SHIFT UNIT REPAIR

A Piston Air-Shift Unit is used with the 23,000
Ib. Eaton Two-Speed Axles (figs 28 and 29). This
unit is operated when a supply of air is released
into the cylinder. The piston travels downward
against a compression spring, transferring motion
through the push rod and actuating lever to the shift
fork, shifting the axle into "HI" ratio. Exhaust of
air pressure from the cylinder permits the piston
and spring to return the axle gearingto "LO" ratio.

v\t socket

Figure 31—Clevis Pin Removal or Installation
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Figure 32—Piston Replacing Tool J-8107

REMOVAL

1. Bleed air from shift unit cylinder and dis-
connect air line at piston housing cover.

2. Remove two stud nuts retaining shifting unit
and pull unit from differential carrier.

3. Remove shift fork seal and spring.

DISASSEMBLY

1. Remove bholts, lock washers, housing cover
and gasket from shift unit housing. Drain lubricant.

2. Position housing in vise (refer to fig. 30).

3. Remove nuts and bolts retaining piston hous-
ing cover to unit. Remove piston housing cover and
O-ring seal, replace seal when cover is removed.

4. Install Tool (J-8107) (fig. 31), over piston
bore and clamp onto flange, install a 9/16" socket
over self-locking nut and tighten down on tool until
tension is relieved on clevis pin. Remove clevis
pin (fig. 31).

5. Unscrew Tool (J-8107) until compression
spring tension is relieved and remove Tool (fig.
32).

6. Push piston, push rod and compression
spring through top of cylinder.

7. Remove actuating lever from housing.

INSPECTION
1. Inspect shift fork seal for good condition

TANDEM

GENERAL DESCRIPTION

The tandem rear axle installation (fig. 33) con-
sists of a rearward rear axle (Eaton Models 30R

and tight fit on shift fork. Check shift fork seal
spring for distortion and tension.

2. Inspect housing for cracks and cylinder
bore for worn or grooved condition. Check piston
stop cushion for worn or cracked condition.

3. Inspect piston for a worn or grooved con-
dition. Check felt wipers for distortion. Feltwipers
are oil-soaked to ensure proper lubrication of the
cylinder wall. Check O-rings for worn condition.

4. Inspect compression spring for distortion,
tension and other visual defects. Check push rod
and actuating lever for elongated holes, worn or
cracked conditions.

5. Inspect bearing surface on actuating arm
for wear.

6. Inspect bushings in both the housing and
housing cover for wear.

7. Replace faulty or doubtful parts as required.

REASSEMBLY

1. Soak felt wipers in S.A.E. 30 oil for one
hour and install felt wipers, O-ring on piston and
O-ring on push rod.

2. Install piston stop cushion in cylinder bore,
if removed.

3. Install actuating lever in housing.

4. Install piston and washer on push rod and
torque self-locking nut to 135 inch-pounds. Install
push rod, spring, and piston into cylinder bore
using 9/16" socket on piston self-locking nut and
Tool (J-8107) clamp to push piston into bore. Care
must be taken to ensure proper fit of felt wipers
and O-ring on piston (fig. 32).

5. Install clevis pin at push rod and actuator
arm connection (fig. 31).

6. Install housing cover and gasket. Torque
cover screws to 100 inch-pounds.

7. Install new O-ring in housing and install
piston housing cover. Torque piston housing cover
nuts to 120 inch-pounds.

INSTALLATION

1. Place shift fork seal on differential carrier
mounting studs and install seal spring.

2. Place shift unit on mounting studs, make
sure shift fork actuating lever engages slot in shift
fork. Install studs, nuts, and lock washers. Torque
nut to 60 foot-pounds.

3. Fill unit with lubricant.

4. Connect air line to shift unit and check shift
unit system for proper operation.

REAR AXLE

and 34R) and a forward rear axle (Eaton Models
30D and 34D) which carries a single speed power
divider with an inter-axle differential. An air or
vacuum operated shift mechanism is used to lock
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Figure 33—Tandem Rear Axle and Power Divider

out the inter-axle differential to provide positive
drive to both axles when required.

Drive is transmitted from the transmission
through a conventional propeller shaft to the power
divider input shaft. The input shaft supports the
inter-axle differential which transmits equal driv-
ing force to two helical gears, one mated to a gear
on the forward rear axle pinion shaft to drive the
forward axle and the other mated to a gear on the
power divider output shaft to transmit drive force
through an inter-axle propeller shaft to the rear-
ward axle. Both axles drive at all times, so the
inter-axle differential (3rd differential) is provided
to allow differential action between the two axles.
When extra traction is required to move the ve-
hicle, the inter-axle differential can be locked out
so equal power can be delivered to each axle. A
toggle switch in the driver’s compartmentactuates
the solenoid-controlled, vacuum operated, lock-out
shift lever at the axle. Theair system is controlled
by a lever operated valve in the driver’s compart-
ment. Air pressure actuates a shift cylinder which
is mounted on the axle. Both systems move the
sliding clutch into engagement with the input shaft
helical gear. A light installed on the dash warns
when differential is locked out.

NOTE: Use lockout only in slippery going.
When differential is to be locked out, vehicle must
be completely stopped. Continuous unnecessary
use of lockout must be avoided.

MAINTENANCE AND ADJUSTMENTS
REARWARD REAR AXLE
The rearward axle assembly is maintained in
the same manner as outlined for the single speed
Eaton rear axle.

BROWIsk _, BLACK

Figure 34—Differential Lock Switch and
Warning Light Installation
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fUr>

Mk

1 Differential Carrier 10 Diaphragm
Cover 11 Cylinder (Outer Half)
2 Bracket 12 Vacuum Line Fitting
3 Push Rod Yoke 13 Nut
4 Boot 14 Plate Washer
5 Locknut 15 Plate (Large)
6 Push Rod 16 Plate (Small)
7 Snap Ring 17 LockOut Shift
8 Dowel Lever
9 Cylinder (Inner Half)

Figure 35—Differential Locking Cylinder

FORWARD REAR AXLE

The power divider and inter-axle differential
are part of the forward rear axle differential car-
rier cover assembly and may be removed whenthe
carrier is either in or out of the vehicle. The dif-
ferential, ring gear and pinion are serviced in the
same manner as outlined for the single speed Eaton
rear axle.

VACUUM OPERATED INTER-AXLE
DIFFERENTIAL LOCK SHIFT SYSTEM

OPERATION

The toggle switch on the center instrument
panel controls the warning light in the instrument
cluster (fig. 34) andthe solenoid operated lock valve
at the frame side rail.

The solenoid, when energized, actuates the
lock valve connected between the locking cylinder,
mounted at the front of the forward rear axle, and
the engine vacuum supply.

The locking cylinder (fig. 35) operates the lock-
out shift lever so the sliding clutch engages the
input shaft helical and differential side gear to
divide power equal to both axles.

CHECKING FOR LEAKAGE
Place the truck on level ground with the park-
ing brake released and the transmission in neutral.

Start the engine with the control switch at "ON"
(the power divider differential locked out). Accel-
erate the engine for a few seconds, release the ac-
celerator, and turn off the ignition switch. Immed-
iately measure the distance between the face of
the locking cylinder mounting bracket and the cen-
ter of the push rod yoke to the lever pin and make
note of the dimension. At the end of ten minutes,
re-measure the distance. If the distance has not
increased, the system may be considered vacuum
tight. However, if the distance has increased, a
vacuum leak exists in the system.

First check all connections. Afterall the hoses
and the pipe connections have been checked and
tightened, test the system again.

SOLENOID LOCK VALVE

The solenoid valve is positioned at the frame
left side rail by the vacuum pipe clips and may be
removed by disconnecting the three fittings at the
valve.

LOCKING CYLINDER

When leakage tests indicate the locking cylin-
der assembly leaks, it must be removed and dis-
assembled, and the rubber diaphragm in the cylin-
der must be replaced.

1. Disconnect the control valve hose from the
cylinder. Remove the cotter pin and the clevis pin
which secure the bracket lever to the push rod.
Remove the snap ring which secures the cylinder
in the bracket, and remove the assembly from the
bracket. Remove the boot from the push rod.

2. Remove the clevis yoke and nut from the
push rod (fig. 35). Remove the screws, nuts, and
lock washers which attach the two halves of the
cylinder and the rubber diaphragm together. Re-
move the outer half of the cylinder, and separate
the rubber diaphragm from the inner half of the
cylinder.

3. Install a new diaphragm and push rod as-
sembly in the rear half of the cylinder.

4. Make certain the mating faces of the cylin-
der halves are clean. Position the outer half of the
cylinder on the rubber diaphragm, and install the
screws, nuts, and new lock washers. Install the
boot, nut, and clevis yoke on the push rod.

5. Make certain that the snap ring groove on
the inner half of the cylinder is clean. Position the
cylinder in the bracket on the power divider with
the slotinthe rear half ofthe cylinder at the bottom.

6. Install the retaining snap ring and seat it
solidly in the groove. Attach the bracket lever to
the rod clevis with a clevis pin and a new cotter
pin. Attach the vacuum line to the locking cylinder.
Test the system for vacuum leaks.

CHEVROLET 40-60 TRUCK SERVICE MANUAL



AIR OPERATED INTER-AXLE
DIFFERENTIAL LOCK SHIFT SYSTEM

OPERATION

Air-operated differential lock utilizes air
pressure from the air brake system for its oper-
ation. Units used in air-operated power shift sys-
tem are: Shift Control Valve, mounted on engine
side of dash; check valve, installed in air line at
control valve air inlet; differential lock shift cyl-
inder, mounted on forward rear axle torque divider
case cover; and interconnecting air lines and fittings

With lock control knob (fig. 35) in "UNLOCK"
position, there is no air pressure in differential
lock shift cylinder. Shift return compression spring
holds cylinder piston and lock linkage in unlocked
position.

When lock control knob (fig. 36) is moved to
"LOCK?" position, air pressure is admitted behind
lock shift cylinder piston. As air pressure forces
the piston outward, the differential lock is shifted
into locked position.

CHECKING FOR LEAKAGE

1. Build up air pressure in system to max-
imum pressure limit (100 to 105 Ibs.). Place lock
control knob in "LOCK" position.

2. Coat all air line connections with soapsuds
to check for leakage. No leakage is permissible.
Leakage can sometimes be eliminated by tighten-
ing the connection. If this fails to correct leakage,
disconnect leaking fitting and replace seal ring
around tube flare.

3. Coat entire surface of lock shift cylinder
and control valve with soap suds to checkfor leak-
age. If leakage is evident in either unit, remove
faulty unit and overhaul as directed under individ-
ual headings.

CONTROL VALVE (Fig. 37)

Removal
1. Disconnect cable assembly at control lever

(4).

2. Disconnect air outlet line at control valve
outlet port (12).

3. Disconnect check valve fitting from valve
inlet port (11).

4. Disconnect connectors at switch assembly.

Disassembly

1. Remove tell-tale lamp switch.

2. Using a small drift, drive fulcrum pin (3)
from control lever (4) and remove lever.

3. Remove cap nut (10), cap nut O-ring (9),
valve spring (8), and valve (7).

4. Push against stem of control valve plunger
(14) to remove plunger through top of control valve
body. Remove plunger spring (13).

Sec. 4A-25

REAR AXLE AND CONTROLS

DIFF. LOCKOUT

Figure 36—Differential Lock Control Knob

5. Remove O-rings (9) from cap nut (10) and
plunger (14).

Mounting Bracket 8 Valve Spring
Mounting Screw 9 O-ring
Fulcrum Pin 10 Cap Nut
Control Lever 11 Inlet

Exhaust Port 12 Outlet

Body 13 Plunger Spring
Valve Disc 14 Plunger 6641

Figure 37—Sectional View of Control Valve
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Cleaning and Inspection

1. Wash all parts except O-rings in cleaning
fluid.

2. Inspect all parts for wear, replace if dam-
aged in any way.

Assembly

1. Install new plunger O-ring (9) on plunger
(14), and new cap nut O-ring (9) on cap nut (10).

2. Install plunger return spring (13) onplunger
(14), then install assembly in valve body.

3. Coat fulcrum pin (3) and control lever cam
(4) lightly with chassis lubricant. Position control
lever (4) in valve body and install fulcrum pin.
Stake edge of fulcrum pin hole in valve body to hold
pin in place.

4. Position new valve (7) and valve spring (8)
in valve body (6) and install cap nut (10). Tighten
nut firmly.

5. Install tell-tale lamp switch.

Installation
1. Position control valve on mounting bracket
and install two screws.
2. Connect control cable to control lever.
3. Connect air inlet and check valve fittings.
4. Connect tell-tale lamp connectors to switch.
5. Check the system for leaks andproper oper-
ation.

AIR SHIFT CYLINDER

A piston type shift cylinder is mounted onfor-
ward rear axle torque divider case cover. Piston
rod is connected to sliding clutch. As air pressure
is applied to piston, sliding clutch is shifted into
locked position. When air pressure is exhausted
from shift cylinder, spring pressure returns sliding
clutch to unlocked position.

Shift cylinder should be removed, disassem-
bled, and the piston seals replaced whenever leak-
age is indicated at the cylinder.

REAR AXLE TORQUE SPECIFICATIONS

ITEM TORQUE (FT. LB))
DRIVE PINION YOKE NUT
Eaton

DIFFERENTIAL CARRIER TO HOUSING
Eaton
Vz"-13 Cap Screw
fs"-11 Cap Screw .
VS"=IS StUA N Uteiiiiiiecreceneee e
Rockwell

€20 STUA N UL 92-118

B5"-18 STUA N Ut esseees 185-235
Corporation

TIE"-20 CaP SCIEW ..cvuuierrirericrierise it 75-90

BB "-18 e 130-170

ITEM TORQUE (FT. LB.)
OIL SEAL RETAINER & PINION CAGE
Eaton

ViI"\Z (HL150) it 80-105

Vi"-13 (T150).... ....80-105

BB Il (HIL0) oo sssssssssons 160-170
SHIFT CHAMBER

StUA NUE—=B8"-24 ....covvvireerirerieniseeinee s sssineees 30-35

BOI—TIE"-14 ..o 40-50
AXLE SHAFT FLANGE

SIUA N UT-L2" e 50-60

Stud Nut—58".... ...90-110

CaP SCrEW—316"-24 ....c.rerrrrrrrrrirreererinsiseise s 11-18
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SECTION 4B

Progressive type, two-stage rear springs, as
used on all 40 Series (refer to figure 1), have
a straight-ended main leaf which rests against the
cam surface of the front and rear hangers. Cam
action of the spring leaf produces a variable de-
flection rate as contact point changes under vary-
ing load. The second or third leaf has hooked ends
which contact rebound pins in the spring hangers
to prevent excessive fore and aft travel in event of
radius leaf rod failure.

The radius leaf rods maintain axle alignment
and transmit driving and braking forces to the
frame. A spacer is used at bottom of each spring
pile to separate the last leaf from the radius leaf
which is half-leaf formed with an eye and bushed
for attachment to the front hanger.

Two slanted U-bolts attach the spring pile and
radius leaf to the axle housing.

NOTE: If maintenance of springs and rear
suspension components is neglected, costly damage
to wheel bearing, propeller shaft, and tires etc.,
could result. Refer to "Service Diagnosis Chart"
in "FRONT SPRINGS" (SEC. 3C) of this manual.

GENERAL SPRING MAINTENANCE

LUBRICATION

Spring leaves are lubricated at time of manu-
facturing and require no further lubrication unless
spring is disassembled. Spring eye or radius leaf

bushings that are rubber-mounted do not require
lubrication.

TIGHTENING

At regular intervals, spring U-bolts should
be checked and tightened if necessary to torque
listed in "Specifications" at end of this section.

IMPORTANT: U-bolts must be kept TIGHT
at all times to hold axle inplace at springs. Other-
wise, axle may shift, causing misalignment; also,
spring leaf failure in the vicinity of the spring
center bolt could result.

NOTE

U-bolts must be retightened to initial
torque listed in "Specifications" after 500
miles when new, or when spring repairs
are made.

NOTE: The center bolt serves only to hold the
spring together while in shipment and during in-
stallation, and as a locating point when assembling
spring to axle. After assembly, it is strictly the
function of the U-bolts to hold the spring and axle
in alignment, and the importance of keeping the
U-bolts tight cannot be overemphasized.

REPAIR OPERATIONS

REAR SPRING REMOVAL (Figs. 1, 2, and 3)

1. Raise vehicle frame to take weight off the

spring. Make sure vehicle is supported safely.

Figure 1—Rear Springs Installed (Series 40) (Typical)
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REAR SPRINGS AND SUSPENSION

AUXILIARY SPRING
ASSEMBLY

Figure 2—Rear Springs Installed (Typical for “S" Models)

Remove rear wheels to provide access to spring
assembly.

2. Safely support axle on floor jack.

3. Install a C-clamp on radius leaf as shown
in figure 3, to relieve load on radius leaf eye bolt
on 4500 Series vehicles.

4. On 40 Series (see figure 1), at the front
and rear hanger, remove rebound pin retainer
bolt, then remove retainer. Install suitable puller

C" CLAMP IAUXILIARY SPRING

SPRING

RADIUS LEAF

FRAME BLOCKING FLOOR JACK

Figure 3—Using C-Clamp at Radius Leaf

into tapped hole at end of rebound pin, then remove
pin.

5. On "S" Series, remove rebound bolt nut
and washer, then remove the rebound bolt (refer
to fig. 2).

6. Remove spring U-bolt nuts, shock absorber
bracket (when used) U-bolt anchor plate and U-
bolts and U-bolt spacer, then lower axle slightly.

7. Remove spring eye or radius bolt nut and
washer, then remove spring eye bolt from spring
eye or radius leaf.

NOTE: When tapered shim is used, the posi-
tion of shim thin and thick edge should be noted so
that shim can be installed properly at assembly.

8. Inspect spring. Replace bushing, repair or
replace spring unit as outlined later in this section.

SPRING LEAF REPLACEMENT

NOTE: Auxiliary springs should be disassem -
bled in an arbor press. When assembling springs,
make sure spacer is installed between the auxil-
iary and main spring.

1. Mark one side of spring assembly to assure
original position of springs when assembling.

2. Place spring in a vise and remove spring
clip, bolt, nut, and spacer.

3. File peened end of center bolt and remove
center bolt nut.
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4. Open vise slowly and carefully to let spring
assembly expand. Wire brush and clean spring
leaves.

5. Replace weak or broken spring leaf.

6. Align center bolt holes in spring leaves
using a long drift.

7. Compress spring leaves in a vise, then re-
move drift and install a new center bolt.

8. Install nut on center bolt and tighten se-
curely. Peen end of bolt to prevent nut from loos-
ening.

9. Align springs by tapping with a hammer.
Install spring clip, bolts, spacers, and nuts.

SPRING EYE OR RADIUS LEAF BUSHING
REPLACEMENT (WITH SPRINGS REMOVED)

Steel Backed Rubber Bushings

Remove and replace radius leaf eye bushing
using bushing remover and installer (J-21058 Tool
Set) as shown in figures 4 and 5.

REAR SPRING INSTALLATION
(Refer to Figs. 1, 2, and 3)

1. Set spring assembly and tapered shim or
spacer (if used) at axle pad.

IMPORTANT: Tapered shim must be installed
on axle in same position that was noted at removal.

NOTE: If auxiliary springs are used, place
spring assembly and spacer in position.

2. Install U-bolt spacer over center bolt.

3. Seat U-bolts in spacer grooves, then se-
cure spring to axle by installing anchor plates,
shock absorber bracket (when used) and nuts on
U-bolts. Tighten nuts to torque listed in "Specifi-
cations” at end of this section.

4. On ”S" Series, lower frame until spring
enters hanger with spring eye and hanger hole
aligned at front and spring touches cam surface of
hanger at rear.

5. On 40 Series, lower frame until ends of
spring enter the hanger and touch the cam surface
of hanger. Compress radius leaf with a C-clamp
(fig. 3) until radius leaf eye and hanger holes are
aligned.

6. On 40 Series, torque nut to torque listed
in “Specifications.” On “S” Series, torque the
eye bolt to torque listed in "Specifications.”

7. On 40 Series, remove C-clamp from
radius leaf.

8. On 40 Series, install rebound pin at front
and rear hangers. Install rebound pin retainer and
secure with retainer bolt.

9. On "S" Series, install reboundbolt, washer,
and nut at rear hanger. Tighten rebound bolt nut
to torque listed in "Specifications.”

10. Install wheels.

11. Remove blocking and lower frame toplace
weight on springs. Check U-bolt nuts for proper

Sec. 4B-3
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Figure 4—Removing Rubber Type Eye Bushing

torque. Refer to "Specifications” at end of this
section.

AUXILIARY SPRINGS

Some vehicles have auxiliary rear springs
which are necessary for certain types of oper-
ation. When used, the auxiliary spring leaves or
leaf (Single Leaf Auxiliary) are installed above the
regular rear spring assembly and are heldinplace
by long U-bolts. Brackets are installed on frame
and are contacted by the auxiliary spring to pro-
vide added stability required for these unusual
conditions.

SHOCK ABSORBERS

Shock absorbers (when used) are non-adjust-
able and non-repairable. Maintenance operations
are limited to replacement of rubber mounting
grommets and periodically tightening all mount-
ings. If a shock absorber becomes inoperative,
the complete unit must be replaced.

NOTE: When replacing a shock absorber,
check the model number stamped on the unit to
make sure it isthe same model as the one removed.

Figure 5—Installing Rubber Type Eye Bushing
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HENDRICKSON TANDEM REAR SUSPENSION

DESCRIPTION

In the Hendrickson RT type suspension, equal-
izing beams are used to tie front and rear axles
together, and permit independent vertical move-
ment of each axle as required by road surface.
Road shocks are partially absorbed through use
of rubber bushings at beam center, ends, and
torque arms. Driving and braking forces are trans-
mitted to the vehicle chassis through solid torque
rods and the equalizer beams. The springs carry
the load and maintain transverse relationship of
frame to axle. Torque rods are positionedto main-
tain proper drive line alignment and stabilize driv-
ing and braking forces.

The RT type embodies a spring top saddle pad
that uses bolts to secure spring to axle. Figure 6
shows typical arrangement of Hendrickson suspen-
sion units described.

TANDEM UNIT REMOVAL
AND INSTALLATION

When a major overhaul is required, the com-
plete tandem unit should be removed from the
frame; however, torque rods, springs, equalizing
beams, and other parts may be removed separately
as required.

CAUTION: Before removing the tan-
dem unit, use jacks and other equipment
to block vehicle securely to prevent axle
assemblies from rolling or pivoting at
equalizer beam ends when torque rods
are disconnected.

REMOVAL (Refer to Fig. 6)

NOTE: The following procedure explains the
method whereby the spring eyes are separated
from frame brackets. However, if frame can be
raised to any height and the spring forward brac-
kets are bolted to frame and not riveted, separ-
ation can be made between brackets and frame
rails. Also, it would not be necessary to remove
the forward duals:

1. Block wheels on rear axle and disconnect
brake lines from axles. Raise and safely support
forward axle, then remove forward duals.

2. Disconnect propeller shaft from forward
rear axle as explained in "PROPELLER SHAFTS"
(SEC. 4D) of this manual.

3. Raise vehicle frame to remove load from
springs. Support frame securely and remove re-
bound bolt from bottom of spring rear bracket.

4. Remove lock bolt securing spring pin in
front bracket. Remove lubrication fitting from

inner end of pin. In some cases pin may be re-
moved with slide hammer and adapter from inner
side of hanger. If this is not possible, remove pin
using soft drift and hammer from outer side of
hanger.

5. Temporarily install single wheel on each
side of front axle so assembly can be removed
from under chassis.

6. Place jacks and other equipment at each
axle to prevent axle assemblies from rolling or
pivoting at equalizer beam ends when torque rods
are disconnected.

7. Note number of shims between torque rod
brackets and bogie crossmember on RT suspen-
sion to assure same dimension at installation,
then at each axle end, remove nut from torque rod
end stud and drive end stud out of axle bracket us-
ing a soft hammer.

8. Using a suitable hoist, raise rear end of
frame, and roll axles, with equalizer beams and
springs, out from under frame.

INSTALLATION (Refer to Fig. 1)

1. Roll axles and wheels, with equalizer heams
and springs attached, in position under frame.

2. Lower frame as required to align spring
front pin with bracket raise and support forward
axle, then remove wheels. Install spring front pin
through bracket and spring eye, with milled flat
near end of pin aligned with lock bolt hole in brac-
ket. Use a soft hammer to drive pin in.

3. Install spring front pin lock bolt and nut
and tighten firmly. Install lubrication fitting in
inner end of pin.

4. Install rebound bolt in rear bracket.

5. Install torque rods to axle brackets.

NOTE: When tightening nuts, rap bracket with
hammer to drive taper of torque rod stud into
bracket. Tighten nut to torque listed in "Specifi-
cations” at end of this section.

6. Connect brake lines to each axle assembly;
then connect propeller shaft and check drive line
alignment.

7. Install front duals, then remove supports
from under axle.

8. Lubricate shackle pin at lube fitting.

SPRING REPLACEMENT

REMOVAL (Refer to Fig. 6)

1. Remove duals from front and rear tandems
to facilitate removal of spring eye pin if pin must
be driven from bracket. Raise and support vehicle
frame to remove load from springs.

2. Remove rebound bolt from bottom of spring
rear bracket.

3. Remove lock bolt securing spring pin in
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Rearward Rear Axle
Frame Bracket (Rear)
Torque Rod

Frame Bracket (Front)
Frame

Forward Rear Axle
Beam Center Bushing
Equalizing Beam
Rebound Bolt

Top Pad Bolt Nut

Pad Set Screw

Lock Nut

Lock Washer

Top Pad Slide

Sec. 4B-5

REAR SPRINGS AND SUSPENSION

TANDEM AXLE SUSPENSION

10
‘o m'B m

COMPONENTS DISASSEMBLED

15
16
17
18
19
20
21
22
23
24
25
26

Top Pad Bolt

Top Pad

Pin Lock Bolt
Spring Pin

Spring Eye Bushing
Spring Rebound Clips
Spring Assembly
Center Bolt

Spring Saddle
Saddle Cap Stud
Stud Nut

Saddle Caps

T-6435

Figure 6—Tandem Rear Axle Suspension (Hendrickson R.T.) (Typical)
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REAR SPRINGS AND SUSPENSION

REMOVING

INSTALLING

TPM-7688-1

Figure 7—Tool Application for Replacing
Spring Eye Bushing

yr 1 Rear Spring Front

Pin
2 Spring Eye Bushing
3 Spring Eye
4 Rear Spring Front
Bracket

5 Frame Side Rail
6 Spring Pin Lock
Bolt

T-1001

Figure 8—Section Through Spring Eye
and Front Bracket (Typical)

front bracket. Remove lubrication fitting from
inner end of pin, pin may be removed with slide
hammer. In some cases it may be necessary to
drive pin out with soft drift and hammer from
outer side.

4. On vehicles equipped with the "RT"
suspension shown in figure 6, remove four bolts
which attach spring saddle top padto spring saddle;
hold nuts at bottom while turning boltattop. Loosen
lock nuts on top pad setscrew, then loosen set-
screw and lift top pad and the slide from top of
spring. Lift spring assembly up and rearward to
remove from spring saddle.

INSPECTION OF SPRING

1. Thoroughly wash spring eye bushings and
bracket pins to remove all old lubricant. Make
sure lubricant passages in pins are open.

2. Insert pins into plain bushings in spring
eyes and bracket and check for looseness. If ex-
cessive looseness is evident, pins and bushings
must be replaced. Refer to "Replacing Radius Leaf
Eye Bushing" earlier in this section for bushing
replacement procedure. Figure 7 shows arrange-
ment of tools for removing and installing spring
eye bushing on tandem suspension.

3. Inspect spring assembly for broken leaves.
Nos. 1 and 2 leaves canbe replaced. If other leaves
are broken, replace complete spring assembly.
Replace broken leaves as directed later under
"Repair."

4. Inspect spring for loose or broken rebound
clips. Rebound clips should be tight enough to hold
spring leaves in alignment, but not tight enough to
restrict free movement of leaves.

5. Check for broken or loose spring center
bolt. Replace or tighten as necessary.

6. Make sure machined surfaces of spring
saddle are clean. Spring leaves must be free of
rust and scale build-up if they are to be retained
securely by clamp bolts.

SPRING LEAF REPLACEMENT

1. Scribe down one side of springs to assure
original position of springs when assembling later,
then place spring in a vise or arbor press, next
to center bolt.

2. Remove nuts and bolts from spring re-
bound clips.

3. File off peened end of center bolt, then
remove nut and bolt.

4. Release vise or arbor press slowly to
avoid possible injury. Separate spring leaves and
clean thoroughly, using a wire brush if necessary.

5. Replace any broken rebound clips.

6. Replace broken leaf and stack leaves in
correct order, applying a thin film of graphite
grease to each leaf. Align center bolt holes in
spring leaves with long drift, then compress spring
leaves in vise or arbor press.
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7. Install center bolt and nut and tighten nut.
Peen end of bolt to prevent nut loosening.

8. Remove spring from vise or arbor press.
Align spring leaves by tapping with hammer; then
install rebound clips, bolts, and nuts. Tighten
enough to hold spring leaves in alignment, but not
enough to restrict free movement of leaves.

INSTALLATION (Fig. 6)

1. Position spring assembly on spring saddle
with head of center bolt in locating hole in saddle
and with spring ends in place in frame brackets.

2. Place top pad slide on top spring leaf, then
position top pad over spring and saddle.

3. Install top pad to saddle bolts and nuts and
tighten snugly. Tighten top pad setscrews totorque
listed in ”Specifications" at end of this section.
Tighten setscrew lock nuts.

IMPORTANT: The top pad setscrews must be
tightened to specified torque to properly seat the
spring against machined face of saddle before
torquing top-pad-to-saddle bolts.

4. Tighten top-pad-to-saddle bolts to torque
listed in "Specifications.”" Hold nuts at bottom
while using torque wrench on bolt heads at top.

5. Install spring eye pin through bracket and
spring eye, with milled flat near end of pin align-
ed with lock bolt hole in bracket. Use a soft ham-
mer to drive pin in from outer side. Install spring
front pin lock bolt and nut with washer and tighten
firmly. Install lubrication fitting in inner end of
eye pin. Figure 8 illustrates section through pin,
spring eye, and frame bracket.

6. Install spring rebound bolt in lower end of
rear frame bracket. Lubricate spring ends with
type of Lubricant and at proper intervals as di-
rected in LUBRICATION (SEC. 0) of this manual.
Remove support from under frame.

EQUALIZING BEAM REMOVAL
AND REPAIR

The following procedures cover removal and
installation of either equalizing beam without re-
moving any other units of the suspension system.
When removing an axle assembly, accomplish only
steps required to loosen axle at each end of beam.

EQUALIZING BEAM REMOVAL (Fig. 9)

1. Raise and support frame to remove weight
from beams.

2. At axle brackets, remove nuts (5), washers
(7), and bolt (1). Pry adapters (2) from bushings
and brackets.

3. With blocking under beam cross tube (fig.
10) to support weight of beams, remove saddle caps
(fig. 6) attached with four nuts and flat washers.

4. Lower the cross tube and beams, then slide
beams from tube ends.

1 Beam Center Bushing
2 Spring Saddle

3 Spring Assembly

4 Spring Saddle Top Pad 9 Cross Tube
5 Top Pad to Spring

Sec. 4B-7
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1 Bolt

2 Adapter

3 End Bushing

4 Equalizing Beam
5 Bolt Nut

6 Center Bushing
7 Washer

Figure 9—Equalizing Beam Components (Typical)

6 Lock Nut
7 Set Screw
8 Equalizing Beam

10 Spring Saddle Cap
Saddle Bolts 11 Stud TPM-8363

Figure 10—Section Through Spring Saddle and Beam
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Figure 11 —Adapter and Retaining Bolt at Axle Bracket

EQUALIZING BEAM INSPECTION

1. Inspect beam end bushings and beam center
bushing for evidence of damage or deterioration of
the rubber. If any damage is evident, replace bush-
ings as directed under "Equalizing Beam Bushing
Replacement" later in this section.

2. Inspect cross tube and replace if bent or
worn.

EQUALIZING BEAM BUSHING
REPLACEMENT

Press old bushing out, using a suitable driver
or press to exert force on bushing outer sleeve.
Press new bushing into place, exerting force on

Figure 12—Equalizing Beam Mounting at Axle Bracket

bushing outer sleeve until outer sleeve extends an
equal distance through beam at both sides.

EQUALIZING BEAM INSTALLATION
(Refer to Fig. 9)
1. Position beams, with cross tube in place
at spring saddles (fig. 6) and axle brackets.
NOTE: At axle end of beam, install adapters
(2, fig. 9) at each side of bracket and into bushing.

IMPORTANT: The cut-off (flat) side of each
adapter must be located in a vertical position as
shown in figure 11.

2. Install bolt and washer through adapter and
axle bracket at each endof equalizing beam (fig. 11).

NOTE: Install bolt and washer from inner side
with nut located toward wheels (fig. 11). Tighten
nuts or bolts to torque listed in "Specifications” at
end of this section. Figure 12 shows section through
mounting.

3. Install spring saddle caps to attach beam
center bushing to spring saddle. Install saddle cap
stud nuts or cap screws and tightento torque listed
in "Specifications" at end of this section.

TORQUE RODS

Pre-lubricated, non-adjustable torque rods
are used on all vehicles equipped with the tandem
suspension system. The torque rods serve to main-
tain proper drive line angles and stabilize driving
and braking forces.

NOTE: Refer to "PROPELLERSHAFTS” (SEC.
4D) in this manual for drive line angle adjustment
procedure.

TORQUE ROD REMOVAL
(Refer to Figs. 13 and 14)
1. Remove nuts and washers from torque rod
end studs.
2. Strike top of torque rod brackets with a soft
hammer to break end studs free from brackets.
3. Drive end studs out of brackets using a
soft hammer.

Straddle Mount Type

1. Remove nut and washer from torque rod end
stud.

2. Strike top of torque rod bracket with a soft
hammer to break end stud from bracket.

3. Remove nuts, washers, spacers and bracket
from crossmember.

4. Drive end stud from bracket with soft ham-
mer and remove torque rod.

TORQUE ROD INSPECTION
Examine ball studs for damaged threads and
for looseness in bushings in torque rod ends. If any
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Figure 13—Torque Rod Installation

damage or looseness of bushings is evident, the
complete torque rod assembly should be replaced.

Inspect tapered surfaces on torque rod end
studs and in frame and axle brackets for wear. Re-
place bracket if looseness or excessive wear is
evident. Remove all burrs, grease, paint, or other
foreign material from bracket holes or stud taper
before torque rod installation.

For frame bracket removal (if necessary) re-
move self-locking nuts from bolts attaching bracket
to crossmember. Note the number and positions of
shims or spacers (if used) between bracket and
frame crossmember, and remove bracket.

TORQUE ROD INSTALLATION (Figs. 13 and 14)

1. Install torque rod bracket on frame cross-
member if removed, and tighten nuts to torque
listed at end of this section.

IMPORTANT: Use same number of spacersor
shims as previously used to assure original drive
line alignment.

2. Install torque rod with end studs inserted
through brackets at axle and crossmember. Install
nut and washer on each end stud.

3. With weight of unloaded vehicle on suspen-
sion, tighten ball stud nuts to 350-400 foot-pounds
torque.

4. Strike torque rod brackets with a soft ham-
mer to seat tapered surfaces, and retorque.

Straddle Mount Type

1. Install ball stud in axle bracketwithwasher

and nut.

2. Install bracket, spacers, torque rod, nuts

and washers and tighten to torque listed at end of
this section.

DEFORMED THREAD TYPE
LOCK NUT (2 REQ’D) TIGHTEN TO

CROSSMEMBER 90-110 FT.-LBS. TORQUE

TORQUE ROD REINFORCING
FRAME BRACKET PLATE

HARDENED WASHER
{090 THICK)

FOR AXLE ANGLE
ADJUSTMENT

URETHANE SEAL

T-8029

Figure 14—Straddle Type Torque Rod
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SPECIFICATIONS
REAR SUSPENSION SPECIFICATIONS

SPRING EYE BUSHING—(40) (Steel Backed RUDDEr TYPE)....ccoiiimiiciiiiiireeeicsies s (Width) .o, 3.270"-3.300"
(0.D)) 1.750M.755"
[(FDJ I 0.940"-0.950"
RADIUS LEAF BUSHING—(AIl 40) (Steel Backed RUbDEr TYPe)....ccommrnerrercnnriirnsiinnneens (Bg" x 18 Bolt Size) (Width).....ccc.co... 2.725"-2.750"
(0.D.). .. 1.375"-1.380"
(I.D.)eue ..0.627"-0.632"
(1" x 14 Bolt Size) (Width) ...3.215"-3.240"
(0.D.). ..1.815"-1.821"
(0 F— 1.002"-1.009"

TORQUE SPECIFICATIONS
PART FT. LBS. TORQUE
SPrNG U-BOIt NULS (Al “C/S™ SEIIES) ..uuieueiiiiumertseeiieisseitessse st st st se bbb 250-350
(All “T" Series)..ccouerenn. 190-210
Shock Absorber Nuts (when used) Upper Nut.. . 85-90
LOWET N Ut bbb b bbb bbb bbb bbb 25-30
Rear Spring Radius Leaf Bolt Nut ~ BOIt NUE (All 40 SEIES ) uiuiriiireieiieiieiesreee et sss st ss e sess st sttt st s sessensssnssnes 175-225
(AT T SBIBS) euvueuuiureireisieeeeesesseesss bt sse st eb s e bbb s 8884 E b4 18 b4 488 E 8L h bbbt bbb 290-320

(All “CIS™ Series with 58" x 18 Bolt).
(All “C/S™ Series with 1" x 14 Bolt)

Rebound Pin Retainer BOlt (All EXCEPE “ T SEIIES)....iirrerireireireiieiseieiseisesiseeses e bbb b 10-14
(“T" Series)

50 et sttt RS 5-10

60 s 20-25

Rear Axle Bumper Bolt Nuts (All Except "T" Series).. . 68

(BT SBIIBS) ereerrereireeseeise sttt 10-12

HENDRICKSON TANDEM SUSPENSION SPECIFICATIONS
Spring Eye Bushing

*Ream at assembly.

HENDRICKSON (SERIES RT) TORQUE SPECIFICATIONS

Ft. Lbs.

Spring Center BOlt....ocieeersenenens Bolt 7i6"-20 50-60
Bolt 12"-20 65-75

Spring Saddle Top Pad BoOlt.....ccccoveminieneninninineieinns Nut 275-300
Spring Saddle Cap Stud......cccvvmerernernererierneriereeeens - 55-65
Nut 275-300

Nut* 225-275

Spring Saddle Top Pad Set SCrew.......c.ocovevveirevireiiennne. — 100-150
Rear Spring Rear Rebound Bolt... ...Nut 40-50
Rear Spring Front Pin LOCK BOlt......cccoeeinineininininiinns Nut 30-40
Equalizing Beam End Adapter.....coeevinrnrrnrnennennins Bolt 300-320
Nut 190-210

Torque Rod to Axle Housing Stud......cooevinernirnninenns Nut 110-120
Torque Rod Bracket to Side Rail Lower Flange Bolt.... Nut 40-50
Torque Rod Bracket to Crossmember........coovineneinns Bolt 100-120

Vs" x 1190-110 Straddle Mount
V2"x1350-60 Straddle Mount
Torque Rod Ball Stud.....cccovimeineinriiiiiereieincneieeeeeeis Nut 450-500

*With Hardened Washers.
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SECTION 4C
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DESCRIPTION

Rear hubs on all series trucks are mounted to
axle housing tube on opposed tapered roller bear-
ings as shown in figure 2. Hubs, bearings, and oil
seals are identified with the type of rear axle. Re-
fer to "Service Parts Identification Decal" to de-
termine type of axle used on a specific vehicle.

Mounting parts (mainly bearings, seals, and
sleeves) are of primary importance. Brake drum
mounting bolts, studs, and nuts differ in type and
their method of installation on the various series
vehicles will vary.

NOTE: ALL HUB AND BEARING ATTACH-
MENTS, ARE IMPORTANT ATTACHING PARTS
IN THAT THEY COULD AFFECT THE PERFORM-
ANCE OF VITAL COMPONENTS AND SYSTEMS,
AND/OR COULD RESULT IN MAJOR REPAIR EX-
PENSE. THEY MUST BE REPLACED WITH PARTS
OF THE SAME PART NUMBERS OR WITH EQUIV-
ALENT PARTS IF REPLACEMENT BECOMES
NECESSARY. DO NOT USE REPLACEMENT
PARTS OF LESSER QUALITY OR SUBSTITUTE
DESIGN. TORQUE VALUES MUST BE USED AS
SPECIFIED DURING REASSEMBLY TO ASSURE
PROPER RETENTION OF THESE PARTS.

BEARING MAINTENANCE

All wheel bearings are adjustable for wear.
Satisfactory operation and long life of bearings
depend upon proper adjustment and correct lubri-
cation. If bearings are adjusted too tight, they will
overheat and wear rapidly. Loose adjustment will
cause pounding and will also contribute to steering
difficulties, uneventire wear, and inefficient brakes.
Bearing adjustment should be checked at regular
inspection periods.

Hubs and bearings should be cleaned, inspect-
ed, and lubricated whenever hubs are removed, or
at intervals indicated in LUBRICATION (SEC. 0)
of this manual.

CLEANING

With a stiff bristle brush and cleaning solvent,
thoroughly clean bearings and hubs, making sure
that all old lubricant and dirt is removed. Check
bearings and cups, replace damaged parts.

PACKING
Some wheel bearings are lubricated from axle
differential after the initial lubrication. However,

whenever wheel hub is removed, bearings should
be cleaned, inspected, and re-lubricated. Some
rear wheel bearings require cleaning, inspection,
and lubrication at regular intervals as specified
on lubrication charts.

When packing by hand, be sure that lubricant
is kneaded between rollers and races. A mechan-
ical lubricator can be used; however, bearings
must be thoroughly lubricated.

DO NOT FILL HUB. Coat inside hub and axle
spindle with thin coat (1/8" thick) of grease to re-
tard rusting. Allow some excess grease at inner
side of bearings and around adjusting nut. DO NOT
PACK HUB WITH GREASE. The lubricant applied
to bearings is sufficient to provide lubrication
until next service period.

New hub oil seals should be installed when
servicing bearings if there is the slightest indi-
cation of wear or damage. An imperfect seal may
permit bearing lubricant to reach brake linings,
resulting in faulty brake operation and necessitat-
ing premature replacement of linings.

BEARING ADJUSTMENT
BEARING ADJUSTMENT CHECK

Before checking wheel bearing adjustment,
make sure brakes are fully released and do not

ADJUSTING
LOCKNUT BEARING
| m
litg g
NUT WASHER
LOCK
ADJUSTING
NUT BEARING
y
T-896

Figure 1—Rear Wheel Bearing Adjusting Nuts
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H110, H 135, AXLES~w/DISC WHEELS HI 50, T150 AXLES-w/DISC WHEELS

H170, T170, 17121. 17221. 18121, 18221, 19101, 19201,

H150, T150 AXLES-w/CAST WHEELS 30DSC, 34DSC AXLES—w/DISC WHEELS

1 Axle Shaft 20 Stud

2 Cap Screw 21 Lock Nut

3 Dowel 22 Oil Shield

4 Lock Nut 23 Inner Bearing Cup
5 Washer 24 Inner Bearing Cone
6 Gasket and Rollers

7 Axle Shaft Spacer 25 Oil Deflector

8 Nut Lock 26 Inner Oil Seal

9 Lock Nut 27 Seal Ring

10 Adjusting Nut 28 Oil Seal Sleeve

11 Adjusting Nut Washer 29 Inner Nut
12 Outer Bearing Cone 30 Outer Nut

and Rollers 31 Wheel Rim Clamp

13 Outer Bearing Cup 32 Wheel Rim Clamp
14 Snap Ring Stud
15 Hub 33 Wheel Rim
16 Wheel Nuts 34 Wheel Rim Spacer
17 Wheels 35 Hub Cap

H170, T170, 17121, 17221, 18121, 18221, 19101, 19201, 18 Brake Drum 36 Axle Shaft Flange

30DSC, 34DSC AXLES—w/CAST WHEELS 19 Bolt Stud T-7130

Figure 2—Rear Hubs, Bearings, and Oil Seals
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drag. Jack up axle until tires clear the floor. Re-
move axle shafts as directed in "REAR AXLES"
(SEC. 4A) of this manual.

Check bearing play by grasping tire at top and
pulling back and forth, or by using a pry bar under
tire. If bearings are properly adjusted, movement
of brake drum in relation to backing plate or brake
spider will be barely noticeable and wheel will
turn freely. If movement is excessive, adjust as
follows:

ADJUSTMENT

1. Jack up axle and remove axle shaft as
directed in "REAR AXLES" (SEC. 4A) of this manual

2. Remove bearing lock nut and nut lock.

3. With a wrench, tighten adjusting nut to
torque listed in "Specifications," while the wheel
is being rotated in both directions to correctly
position the bearings.

4. Back off the adjusting nut 1/8 to % turn.

5. Install bearing adjusting nut lock, referring
to figure 1.

a. If vehicle is equipped with type shown in
View A, figure 1, align nearest slot in adjusting
nut with short tang on nut lock and bend tang into
slot on nut. Install lock nut with slots outward and
tighten to torque listed in "Specifications." Then
bend tangs of nut lock into slots in lock nut and
adjusting nut.

b. If vehicle is equipped with type shown in
View B, figure 1, align flat on adjusting nut with
nearest lip of nut lock. Make sure wheel turns
freely; then install nut lock and lock nut. Tighten
lock nut to torque listed in "Specifications.” Bend
one lip of nut lock over one flat on each nut.

6. After completing bearing adjustment, re-
check adjustment to make sure wheel turns freely.
Final bearing adjustment should be within 0.001"
to 0.007" end play.

7. Install axle shaft as directed in "REAR
AXLES" (SEC. 4A) of this manual.

REAR HUB AND BEARING REMOVAL
(Refer to Figure 2)

1. Jack up rear axle and remove tire and rim
assembly on vehicles having cast wheels. Remove
tire and wheel assembly from trucks having vent-
ilated disc or Budd type wheels.

2. If brake drum is demountable type, remove
brake drum.

3. Remove axle shaft as directed in "REAR
AXLES" (SEC. 4A) of this manual.

TYPES D AND E

1. Remove lock nut, nut lock, and adjusting
nut from axle housing tube.

2. On Type E in figure 2, lift wheel (hub) and

Sec. 4C-3

REAR HUBS AND BEARINGS

drum assembly straight off axle housing, using
care to prevent outer cone and roller assembly
from dropping out of hub. Remove outer bearing
cone and roller from hub.

3. On Type D in figure 2, carefully pull hub
assembly straight off axle housing, using care to
prevent outer cone and roller assembly from drop-
ping out of hub. Remove outer bearing cone and
roller from hub.

4. Pull inner oil seal out of hub, then lift out
inner bearing cone and roller assembly. Discard
oil seal.

5. Clean, inspect, and repair parts as directed
later under "Cleaning, Inspection, and Repair."

TYPES A, B,AND C

1. Raise tang of nut lock out of slot in lock
nut; then using wheel bearing nut wrench listed in
SPECIAL TOOLS at end of this manual, remove
lock nut.

2. Remove nut lock, bearing adjusting nut, and
washer from axle housing.

3. Carefully pull wheel (hub) and drum assem -
bly or hub off axle housing.

4. Using a mild steel rod through outer end of
hub, drive against inner bearing cup to drive inner
cone and roller assembly and oil seal out of hub.
Drive alternately on opposite sides of cup to pre-
vent cocking of cup in hub. Discard oil seal.

5. Using a mild steel rod through inner end of
hub, tap outer bearing cup outward away from the
snap ring just enough to remove tension on snap
ring.

6. Remove the snap ring, using Tru-arc or
snap ring pliers through inner end of hub.

7. Using a mild steel rod against outer end of
axle shaft spacer, drive outer bearing out of hub.
Care must be taken to engage edge of spacer with
punch and not damage bearing seat in hub. Alter-
nately drive on opposite sides of spacer to avoid
cocking bearing cup in hub.

8. Clean, inspect, and repair parts as follows:

CLEANING, INSPECTION,
AND REPAIR

CLEANING

1. Immerse bearing assemblies in suitable
cleaning solvent. Clean with stiff brush if neces-
sary to remove old lubricant. Blow bearings dry
with compressed air, directing air stream across
bearings. Do not spin bearings while blowing them
dry.

2. Thoroughly clean all lubricant out of inside
of hub and wipe dry. Make sure all particles of
gasket are removed from outer end of hub, and that
all sealing compound is cleaned out of oil seal
bore in inner end of hub.
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3. Clean lubricant off axle housing tube.
4. Wash small parts such as nuts, spacers,
and nut locks in cleaning solvent and wipe dry.

INSPECTION

1. Inspect bearings for excessive wear, chip-
ped edges, or other damage. Slowly roll the rollers
around cone to detect any flat or rough spots. Re-
place damaged parts. If either the cone and roller
assembly or the cup of the roller bearings are
damaged, the complete bearing assembly must be
replaced.

2. Examine bearing cups which are still in-
stalled in hub. If cups are pitted or cracked, they
must be replaced as directed laterunder"Repair.”

3. Examine oil seal sleeve (when used) on
which the hub inner oil seal lip wipes for evidence
of wear or roughness. If any damage is evident,
sleeve must be replaced. Oil seal sleeves are re-
placed as directed later under "Repair.”

4. Examine axle shaft flange studs (Views D
and E, fig. 2) for damaged threads or bent studs.
Clean up threads or replace studs as necessary.
On Views A, B and C, figure 2, check for damaged
threads in tapped holes in outer end of hub. If
threads are damaged, holes can be filled, drilled,
and tapped, otherwise hub must be replaced. On
hubs having internal splines, check condition of
splines in outer end of hub. If any damage is evi-
dent, replace hub.

5. Examine brake drums for scoring or other
damage. Non-demountable brake drums can be re-
finished while mounted on hubs.. If necessary to
replace brake drum refer to "Repair” later in this
section.

6. Examine wheel studs or rim clamp studs
for damaged threads and replace, if necessary, as
directed later under "Repair."

7. Discard old oil seals and obtain new oil
seals to be used at assembly.

REPAIR

Bearing Cup Replacement

1. Bearing cups are removed by using a mild
steel rod through opposite end of hub and driving
against inner edge of bearing cup. Alternately
drive on opposite sides of cup to avoid cocking cup
and damaging inside of hub.

2. To install new cups, position cup in hub
and drive into place, using a suitable driver or by
using a mild steel rod against outer edge of cup.
If drift is used, alternately drive against opposite
sides to assure driving cup in squarely. Cups must
seat firmly against shoulder in hub.

Inner Oil Seal Sleeve Replacement

1. To remove oil seal sleeve (when used) tap

sleeve around entire circumference with hammer

to stretch the metal; then use a blunt chisel to cut
into the sleeve inner flange. This will loosen the
sleeve sufficiently to permit removal.

IMPORTANT: DO NOT damage axle housing
tube when chiseling on sleeve.

2. Slide new sleeve over axle housing tube,

then using axle oil seal sleeve driver set (J-3822-
02), drive sleeve into place. Use care notto damage
surface on sleeve which will be contacted by the
inner oil seal.

Brake Drum Replacement

1. Demountable Type. The demountable type
drum may be separated from the hub and removed
from the vehicle without disturbing the axle shaft
and hub. The drum is held to the hub by counter-
sunk, slotted screws, which are easily removed
with a screwdriver.

2. Non-Demountable Type. Construction of the
non-demountable type hub and drum assembly is
such that replacement cannot be accomplished with
the hub assembly installed on the vehicle.

a. Separate the drums and hub by removing
the drum-to-hub retaining bolts, hub stud nuts, or
by pressing out the wheel studs, as applicable.

b. Position brake drum to hubassembly, mak-
ing certain that all drain holes are in alignment.

c. Apply a light, even coating of sealing com-
pound to the hub oil deflector contact surface, and
position deflector to drum.

d. Install drum-to-hub retaining bolts, hub
stud nuts, or press wheel studs into drum, as ap-
plicable.

Wheel Bolt Replacement

Wheel bolts are serrated and may also be
swaged in place; however, replacement procedure
remains the same for both types of installation.
Press bolts out of hub flange, using suitable press,
then press new bolts into place, making sure bolts
are a tight fit. If all bolts were removed, be sure
that hub oil deflector is inpositionunder bolt heads.

IMPORTANT: If any wheel experiences a
single stud failure, causedbyaloose running wheel,
all wheel studs should be replaced.

A loose running wheel may cause only one
stud to break, but several more studs may become
fatigued to the point of failure, but not actually
breaking. Replacing only the one broken stud and
remounting wheel will then set the stage for a
second and possibly more serious failure. If holes
in wheel have become elongated or enlarged, re-
place wheel.

Hub Stud Replacement

Hub studs can be removed and replaced by
using a conventional stud remover and replacer.
Make sure that studs are firmly bottomed in holes
and thatthreads are not damaged during installation.
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REAR HUB AND BEARING

INSTALLATION
(Refer to Figure 2)

After completing cleaning, inspection, and re-
pair operations, lubricate bearings, axle housing
tube, and inside of hub as directed in LUBRICA-
TION (SEC. 0) of this manual. Coat lip of oil seal
and surface contacted by seal lip with wheel bear-
ing grease or equivalent.

TYPE D AND E (Fig. 2)

1. Position inner bearing cone and roller in
hub or wheel (hub) and drum assembly. Coat oil
seal case with a thin layer of non-hardening seal-
ing compound; then press seal in hub until seal lip
seats against hub. Seal lip must point inward and
driving tool used must exert force on outer edge
of oil seal.

2. Make sure oil seal sleeve is in place on
axle housing. Place wheel (hub) and drum assem -
bly or hub on axle housing tube using care not to
damage the inner oil seal.

3. Place outer bearing cone androller assem -
bly on axle housing tube and press firmly into
place. Install bearing adjusting nut, nut lock, and
lock nut on axle housing tube.

4. Install tire and rim assemblies or tire and
wheel assemblies. Adjust wheel bearings as pre-
viously described under "Bearing Adjustment.”

5. Install axle shafts as directed in "REAR
AXLES" (SEC. 4A). Adjust brakes as directed in
BRAKES (SEC. 5) of this manual.

Sec. 4C-5
REAR HUBS AND BEARINGS

TYPES A. B, AND C
(Refer to Fig. 2)

1. From inner end of hub place axle shaft
spacer in hub, install outer bearing coneandroller
assembly; then install outer bearing cup with thin
edge of cup toward outer end of hub until it clears
the snap ring groove, using a suitable sleeve. In-
stall the snap ring in groove in hub.

2. Using a punch, drive axle shaft spacer to
force outer bearing cup back against the snap ring.

IMPORTANT: This procedure must be follow-
ed to assure a wheel bearing adjustment that will
not work loose.

3. Place inner bearing cup in hub with wide
side of cup toward inside of hub. Press cup into
hub until it seats against shoulder in hub, using a
suitable sleeve.

4. Press new oil seal into hub flush or until it
seats against bearing cup, on types shown in Views
B, and C, in figure 2, make sure seal ring is in
place in axle housing.

5. Carefully install wheel (hub) and drum as-
sembly or hub.

6. Install adjusting nut washer, adjusting nut,
nut lock, and lock nut on axle housing tube. Install
brake drum if previously removed.

7. Install tire and rim assemblies or tire and
wheel assemblies. Adjust wheel bearings as pre-
viously described under "Bearing Adjustment.”

8. Install axle shafts as directed in "REAR
AXLES" (SEC. 4A). Adjust brakes as directed in
BRAKES (SEC. 5) of this manual.

SPECIFICATIONS

TORQUE SPECIFICATIONS

ADJUSTING NUT
All Axles Except Corp. H-110....

Corp. H-110.. s

LOCK NUT
W/Rockwell and Eaton..
W Corp. T, H-150.......

W/COrp. H-110. . ieriernierissisnieens
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IMPORTANT
At installation, always coat the oil seal bore
in hub with a thin layer of non-hardening sealing
compound and always be sure that the oil seals
are properly seated.
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SECTION 4D

Sk

DESCRIPTION

Power is transmitted from transmission to
rear axle through one or more propeller shaft and
universal joint assemblies (fig. 1). The number of
propeller shafts and universal joint assemblies
vary with vehicle wheelbases and combination of
transmission and rear axle equipment.

PROPELLER SHAFTS (Fig. 1)

All propeller shafts are tubular type. Asplined
slip joint is provided in each drive line. If a single
propeller shaft is used, slip joint is at transmis-
sion end of shaft; if two or more shafts are used,
slip joint is at forward end of rear shaft. End of
slip yoke is sealed by a cork washer, held in place
by a steel washer and a dust cap which threads

onto end of yoke. Fixed yoke may be either welded
to propeller shaft tube or it may be splined to a
stub shaft and secured with a nut and cotter pin
as shown in figure 2. It is recommended that a
scribe mark be made on slip yoke and shaft to pro-
vide for alignment of yokes later at assembly.

UNIVERSAL JOINTS (Fig. 1)

Two types of universal joint assemblies are
used on vehicles covered by this manual. Refer to
"Specifications” at end of this section for type of
joint used on any vehicle with standard equipment.
Refer to applicable Parts Book for universal joint
application with optional transmission and axles.
Universal joints are described as follows:

Joint bearing cages are retained in yoke
flanges on propeller shaft by snap rings. Bearings

TYPICAL SINGLE PROPELLER SHAFT INSTALLATION

15

TYPICAL DOUBLE PROPELLER SHAFT INSTALLATION

1 Tube Assembly 6 Yoke

2 Bearing Rollers

7 "U” Bolt Nut

11 Rubber Cushion
12 Center Bearing Support

3 Bearing 8 "U" Bolt 13 Center Bearing
4 Universal Joint Journal 9 Grease Retainer Guard 14 Dust Cap
5 Snap Ring 10 Grease Retainer 15 Cushion Retainer

TPM-3603-2

Figure 1—Typical Propeller Shaft and Universal Joints
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SERVICE DIAGNOSIS CHART

CONDITION POSSIBLE CAUSE CORRECTION
Propeller Shaft Vibration 1. Propeller Shaft Out of Balance. 1. Check for Foreign Material
on Propeller Shaft.
2. Parking Brake Drum Out of Balance. 2. Replace Drum.
3. Distorted or Damaged Yokes. 3. Install New Yokes.
4. Yokes Out of Parallel to Each Other. 4. Change Propeller Shaft.
Universal Joint Noise 1. Center Bearing Worn. 1. Replace Center Bearing.
2. Worn Universal Joint Bearings. 2. Replace Bearings.
3. Improper Lubrication. 3. Lubricate as Directed.
4. Loose Flange Bolts. 4. Tighten to Specifications.

at opposite end of propeller shaft are attached to
journal cross with snap rings and U-bolts, lock
washers and nuts. A visual inspection must be
made of vehicle to determine at which end of pro-
peller shaft U-bolts and lock rings are used and at
which end of propeller shaft lock rings only are
used. Needle rollers are installed in bearing cages
and oil seals are installed on inner ends of cages.

Repair Kits

Universal joint repair kits are available for
all types of universal joints. Each kit contains a
journal, bearings and seals, and retaining com-
ponents which should always be replaced when
overhauling a universal joint.

CENTER BEARING (Fig. 2)

Center bearings are used to support center
portion of drive line when two or more propeller
shafts are used. Bearing is ball type, mounted in a
rubber cushion which is attached to frame cross-
member by the center bearing support. The two
center bearings shown in cross section in figure
2 are of the same construction except for shape
and location of dust slinger. View B illustrates
center bearing used at shaft end with slip yoke;
View A illustrates center bearing used at shaftend
with fixed yoke. Bearing is prelubricated and per-
manently sealed. Cavities in grease retainers on
both sides of bearing are packed with waterproof
grease to exclude dirt and water.

LUBRICATION

Journals of universal joints are drilled and
provided with lubrication fittings through which
lubricant travels to all four oil reservoirs, then
through a small hole in side of each reservoir,
direct to needle bearings. Bearings are protected
against lubricant leakage and entrance of foreign
matter by seals. Splines of slip jointare lubricated
through lubrication fitting installed in slip yoke.

NOTE: Universal joints and slip yoke splines
should be lubricated periodically with grease as
specified in LUBRICATION (SEC. 0) ofthis manual.

Use pressure gun to apply lubricant through
fitting in universal joint trunnion. To ensure proper
lubrication of all four trunnion bearings, it is im-
portant that lubricant be added until it appears at
all four journal bearing seals. It should not be as-
sumed that bearings are lubricated unless lubri-
cant is observed coming from around all fourbear-
ing seals. However, if lubricant does not appear at
all seals, move the universal joint trunnion in all
four directions while applying lubricant under
pressure.

PROPELLER SHAFT REMOVAL

Disconnecting propeller shaftpermits removal
of transmission or rear axle without disturbing
unit at opposite end of shaft. On some vehicles,
propeller shaft may be removed at any flange joint
by removing nuts from bolts holding flanges. On
other vehicles, propeller shafts must be discon-
nected at universal joints as described later inthis
section. Propeller shaft should be supported before
removing to prevent damage by dropping. To re-
move complete drive line, on models in which
center bearings are used, it is necessary to dis-
connect center bearing bracket from hanger and
remove propeller shaft guards (when used) from
supports. Refer to figure 3.

DISASSEMBLY OPERATIONS

SLIP JOINT DISASSEMBLY

With propeller shaft removed, scribe a mark
on slip yoke and shaft to insure assembly is in
exactly same relative position. Whenclearly mark-
ed, unscrew dust cap and withdraw shaft. Remove
cork washer, steel washer, and dustcap from shaft.
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5 4
1 Nut 5 Cushion Retainer 9 Bearing Assembly
2 Yoke _ 6 Center Bearing Support 10 Propeller Shaft
3 Dust Shield 7 Grease Retainers 11 Dust Shield

4 Rubber Cushion

8 Slingers

12 Washer t-3061

Figure 2—Typical Propeller Shaft Center Bearings

UNIVERSAL JOINT DISASSEMBLY

1. On universal joints using snap rings to re-
tain bearings on journal cross, remove snap rings
(fig. 1).

2. On universal joints using U-bolts to retain
bearings on journal cross, remove nuts andwashers
from U-bolts, then remove U-bolts (fig. 1).

3. Strike one side of yoke with hammer to
force one bearing out of yoke. Strike opposite side
of yoke to force opposite bearing out.

CAUTION: Use care not to permit bearings to
drop on floor, or irreparable damage may result.

4. Journal can now be tilted topermitremoval
of yoke from journal.

5. Remove the other two bearings in same man-
ner to permit removing journal from opposite yoke.

CENTER BEARING DISASSEMBLY

The following procedure covers disassembly
of center bearing with propeller shaft removed
from vehicle. Key numbers intextreferto figure 2.
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PROPELLER SHAFTS

Propeller Shaft Guard
Propeller Shaft
Center Bearing
Support

Dust Cap

W asher (Steel)
Washer (Cork)
U-Bolt

Rear Axle

TPM-91 42 -1

Figure 3—Propeller Shaft Guards Installed (“S” Series Shown)

1. Remove retainer (5) from support (6), then
remove support from cushion (4).

2. On type shown in View A, figure 2, remove
cotter pin and nut securing yoke (2) on shaft, then
pull yoke off shaft. On type shown in View B, re-
move dust shield (11) from shaft.

3. Remove rubber cushion (4) from bearing (9),
then pull bearing assembly from shaft.

4. Remove grease retainers (7) from bearing,
and remove slingers (8).

IMPORTANT: Do not attempt to disassemble
ball bearing. This is a sealed bearing and cannot
be disassembled without being destroyed.

5. If dust shields (3) are damaged, use a
chisel to break welds and remove shields.

CLEANING AND INSPECTION

PROPELLER SHAFT

Thoroughly clean old grease and dirt from
shaft splines, then check splines for wear, warp-
age, and cracks. If shaftisworn, warped, or crack-
ed, replace with new shaft. Welding of broken shaft
is not recommended, since this operation requires
special balancing facilities.

UNIVERSAL JOINT
Wash all parts in cleaning fluid. Make sure

lubricant passages in journal cross are clean. Soak
needle bearings and cages incleaning fluid to soften
particles of hardened grease, then washin cleaning
fluid, using a stiff brush if necessary to remove all
old lubricant. Check each bearing for missing roll-
ers. Refer to "Specifications" at end of this sec-
tion for correct number of rollers. After needle
bearing assemblies are thoroughly clean, apply
clean lubricant to rollers and turn on trunnion of
journal to check wear. Refer to LUBRICATION
(SEC. 0) for type of lubricantand mileage intervals.

If excessive clearance is noted, discard journal
and bearings and replace with new parts contained
in universal joint repair kit.

SLIP JOINT

Using a suitable cleaning fluid, clean all dirt
and old grease from slip yoke, slip yoke splines,
and shaft splines. Carefully inspect slip yoke
splines for wear or evidence of twisting. Check
clearance between slip yoke splines and shaft
splines. If backlash is excessive, replace parts.

CENTER BEARING

Wash all parts except ball bearing and rubber
cushion in suitable cleaning fluid.

DO NOT IMMERSE SEALED BEARING IN
CLEANING FLUID.
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Wipe bearing and cushion clean with a cloth
dampened with cleaning fluid.

Check the bearing for wear or rough action by
rotating inner race while holding outer race. If
wear or roughness is evident, replace with new
bearing.

Examine rubber cushion for evidence of hard-
ening, cracking, or deterioraton. Replace with
new part if damaged in any way.

Grease retainers and slingers are serviced
only as a part of the bearing assembly.

ASSEMBLY OPERATIONS

CENTER BEARING ASSEMBLY

Key numbers in text refer to figure 2.

1. If removed, install new dust shields (3) on
shaft or yoke. Tack weld or stake shields in place.

2. Press a grease retainer (7) over each side
of bearing outer race. Pack cavities in retainers
with "MPG" type grease recommended in LUBRI-
CATION (SEC. 0) of this manual.

3. Install one slinger (8) over end of shaft.
Start bearing and retainer assembly straight on
shaft, then using a suitable sleeve to exert force
on bearing inner race, press bearing and slinger
against shoulder on shaft. Install the other slinger
(8) over shaft and position against bearing.

4. Install rubber cushion (4) over bearing as-
sembly, making sure bearing is centered in hole
in cushion.

5. Position support (6) around cushion and in-
stall cushion retainer (5).

6. On type shown in View B, figure 2, press
dust shield (11) onto shaft against slinger (8). On
type shown in View A, install yoke (2) on shaft.

IMPORTANT: Centerline through yoke flanges
must be aligned with centerline of yoke flanges on
other end of shaft. Install nut (1), tighten firmly,
and secure with cotter pin.

SLIP JOINT ASSEMBLY (Fig. 1)

1. Position dust cap on shaft, then install steel
washer and new cork or felt washer on shaft. Coat
shaft splines with lubricant specified in LUBRICA-
TION (SEC. 0) of this manual.

2. Align arrows or markings on splined shaft
and slip yoke and insert shaft into slip yoke. Make
certain yokes on both joints are exactly aligned.

IMPORTANT: Journal crosses mustbein same
plane, otherwise serious vibration will occur, with
resultant damage to both shaft and connected units.

3. Thread dust cap onto end of slip yoke.
Tighten dust cap by hand only; use of wrench will
damage cork or felt washer.

4. Install lubrication fitting in slip yoke.

Sec. 4D-5

PROPELLER SHAFTS

UNIVERSAL JOINT ASSEMBLY

NOTE: Make sure seals are in place on inner
end of bearing cages. Apply lubricant recommend-
ed in LUBRICATION (SEC. 0) to needle rollers in
each bearing to provide initial lubrication.

1. Install lubrication fitting in journal.

2. Install journal in yoke, then install bearing
assemblies in yoke over journal trunnions. Use a
plastic or rawhide hammer to tap bearings into
place.

3. On universal joints using snap rings to re-
tain bearings, press bearings in far enough to
clear snap ring grooves, then install snap rings.
Hold journal and lightly tap yoke to seat bearings
outward against snap rings.

4. On universal joints using U-bolts, install
U-bolts, washers, and nuts on journal bearing as-
sembly and tighten nuts to torque listed in "Speci-
fications."

PROPELLER SHAFT INSTALLATION

If propeller shaft has been removed at flange
joint, position propeller shaft at joint, and install
bolts, washers, and nuts. If propeller shaft has
been removed at universal joints, assemble uni-
versal as previously described under "Universal
Joint Assembly.” Where complete drive line has
been removed on models having center bearing,
connect center bearing support to crossmember.
On "S" models, install propeller shaft guards to
frame supports. Refer to figure 3 for typical pro-
peller shaft installation on "S" models. A visual
inspection must be made of vehicle to determine
the number of propeller shaft guards and center
bearings used.

SLIP JOINT

NOTE: If a new propeller shaftis tobe install-
ed or slip joint(s) replaced, splines should be lu-
bricated carefully before assembly to prevent ail-
ing during the initial break-in period. It is not safe
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E—CHECKING FORWARD REAR AXIE PINION ANGIE
TPM-9995

Figure 5—Checking Drive Line Angles
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to rely on lubrication after assembly only, since
some of the splines may remain dry and burning
of spline teeth could occur.

PROPELLER SHAFT YOKE ALIGNMENT

When assembling multi-shaft drive lines, care
must be exercised to prevent excessive vibration.
The following procedure must be carefully per-
formed if drive line excitation is to be held to a
minimum.

1. Companion flange on transmission must

Sec. 4D-7
PROPELLER SHAFTS

first be placed in vertical position.

2. Align front yoke of rear propeller shaft in

identical position. Rotate (when necessary, to
specified spline setting) in direction indicated in
figure 4. Then assemble rear shaft to forward
propeller shaft,.

Propeller shaft spline settings are as follows:
Two-piece propeller shaft - 4 splines
Three-piece propeller shaft - Vertical
Four-piece propeller shaft - 4 splines

TANDEM AXLE DRIVE LINE ANGLES

Correct drive line angles are necessary to
prevent torsional vibration on tandem rear axle
models. On some vehicles adjustable auxiliary
transmission mountings are provided for adjusting
the angle of the various drive line components.
On vehicles of the various drive line components.
On vehicles not having adjustable auxiliary trans-
mission mountings and adjustable torque rods at
rear axles, proper adjustment of the angle of the
drive line components must be accomplished by
the use of spacers or shims at the frame cross-
member. The following procedure covers check-
ing and adjusting drive line angles on vehicles
equipped with an auxiliary transmission. Without
an auxiliary transmission, the same procedures
apply, omitting steps applying to the auxiliary
transmission.

DRIVE LINE ANGLE ADJUSTMENT

All angles must be checked with a maximum
amount of exactness. The use of a devil level or
other such instruments is not sufficient; a bevel
protractor must be used.

1. The vehicle should be set on a reasonably
flat surface. Do not zero the frame.

2. Clean machined surface at rear of main
transmission, then use a protractor as shown in
View A, figure 5, to check engine and main trans-
mission angle. Protractor must be held straight
up and down to get the proper reading. This angle
is important, as this is the key angle and the
auxiliary and forward rear axle pinion must be
set to this angle.

3. Check angle of auxiliary transmission at
the Tru-Stop brake disc as shown in View B, fig-
ure 5. Surface of disc must be smooth and not
warped. The angle of the auxiliary transmission
must be the same as the engine and main trans-
mission (step 2). Adjust, if necessary, by raising
or lowering front or rear ofauxiliary transmission
by removing or adding plates, washers, spacers,
etc. (refer to "AUXILIARY TRANSMISSIONS" (SEC.

7C) of this manual for auxiliary transmission
mountings).

4. After adjusting auxiliary transmission angle
make sure the auxiliary is properly centered in
the vehicle as follows: Measure from ends of the
transmission rear cross beam to the frame (also
at front cross beam when used). Measure from
auxiliary transmission frame brackets to the ends
of the rear cross beam (and front cross beam,
when used). Measurements at both ends of each
cross beam must be equal. Make adjustments as
necessary. If adjustment is made, it is mandatory
to recheck the auxiliary transmission angle as
described in Step 3.

5. Check angle of propeller shaft between the
main transmission and auxiliary transmission.
This shaft angle is important.

a. Clean dirt and paint off machined surface
of propeller shaft yoke, and make sure surface is
free from nicks or burrs. Set bevel protractor to
zero, place protractor on yoke surface as shown
in View C, figure 5, then rotate shaft until bubble
is centered in glass. Reposition protractor on
yoke as shown in View D, figure 5, holding in line
with shaft, and note the shaft angle. This shaft
angle must be held within a maximum of 1 degree
less than the engine and auxiliary transmission
angles; i.e., if engine and transmission angles are
3° 45’7, shaft angle must be within 2° 45° minimum
to 3° 45f maximum.

b. The shaft angle can be adjusted, if neces-
sary, by raising or lowering the auxiliary trans-
mission by taking an equal number of turns at
each of the adjustable mounting bolts on some ve-
hicles. On other vehicles it will be necessary to
add or subtract plates, washers, spacers, etc., to
raise or lower the auxiliary transmission.

NOTE: It is important to make adjustment at
each mounting bolt an equal amount so the auxiliary
transmission angle will not be changed.

6. On rear axles which have a machined sur-
face on the differential carrier at right angles to
the pinion shaft, such as 2-speed shift motor adap-
ter, check angle of the forward rear axle pinion by
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Figure 6-Checking Pinion Angles

cleaning the two-speed adapter cover and placing
the protractor as shown in View E, figure 5. Make
sure protractor is held straight up and down to get
a correct angle reading. Pinion angle should be the

same as engine and auxiliary transmission angles.

Adjustment can be made, if necessary, by using
shims at upper torque rod mountings.

7. On rear axles that do not have a machined
surface on the differential carrier housing it will
be necessary to remove the inter-axle shaft. Ro-
tate the rear pinion yoke on the forward rear axle
into a vertical position. Clean the four machined
ends of the yoke of dirt, nicks, and burrs. Place
the protractor across ends of the yoke on either
side in as close as possible to a vertical position
as shown in figure 6 and read the angle. Pinion
angle should be the same as the engine and auxil-
iary transmission angles. Adjustment canbe made,
if necessary, by using shims at upper torque rod
mountings.

8. Clean machined surface of yoke on the
inter-axle propeller shaft and check the shaftangle
in same manner described in Step 5a.

9. Check rearward rear axle pinion angle as

4b front

IMPORTANT: THE NUMBER AND LOCATION

OF THESE SHIMS EITHER SIDE OF CROSS-

MEMBER IS DETERMINED WHEN PROPER AXLE

DRIVE PINION ALIGNMENT IS OBTAINED T-6841

Figure 7—Torque Rods Installed at Frame
Crossmember with Shims Installed (Typical)

described in Step 6 and as shown in View F, figure
5, on rear axles which have a machined surface on
the differential carrier housing. On rear axles not
having a machined surface on the differential car-
rier housing, check rearward rear axle pinion
angle as described in Step 7 and shown in figure 6.

IMPORTANT: The rear axle pinion must be
adjusted up or down by shims at torque rod mount-
ing bracket until the resultant angle of the forward
axle pinion angle, subtracted from the inter-axle
shaft angle, is equal to the resultant angle of the
inter-axle shaft angle subtracted from the rear
axle pinion angle. Refer to figure 7 for location of
shims.

Example: Forward axle pinion angle = 3°.
Inter-axle shaft angle = 6°.
Rear axle pinion angle = 9°.

Forward axle pinion angle (3°) subtracted
from inter-axle shaft angle (6°) equals 3°.

Inter-axle shaft angle (6°) subtracted from
rear axle pinion angle (9°) equals (3°).

When repairing universal joints do not mix
used parts with new. Install new cross and bearing
repair kit only.

See following page for "Specifications."
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SPECIFICATIONS

UNIVERSAL JOINT APPLICATION

The following tabulation lists universal joints used with standard
equipment only. Refer to parts book for universal joints used with
optional equipment.

TRUCK SERIES UNIVERSAL JOINT
CE-40 ..
CE-50
CS-50
SE-50
TE-50
TS-50 .
CE-60 ..1410
ME-60 1480-58 WB
TEGO 1480

UNIVERSAL JOINT SPECIFICATIONS

JOINT JOURNAL NO. OF NEEDLES DIAMETER LENGTH OF
SERIES DIAMETER PER BEARING OF NEEDLES NEEDLES
1350 0.7730"-0.7735" 34 0.0783"-0.0785" 0.625"
1410 0.7730"-0.7735" 34 0.0783"-0.0785" 0.625"
1480 0.8942"-0.8947" 33 0.0936"-0.0938" 0.765"

58 WB 1.0621"-1.0625" 39 0.0928"-0.0930" 0.829"

TORQUE SPECIFICATIONS
UNIVERSAL JOINT U-BOLT NUT

Vs" x 24 Nut L350-T410 ittt ettt ettt sttt re e re et e r e e Re AR e R e Ae R e sR e e ReR e e R e R e e Re R e e R e R A eR e e e R et e R e e e R e e e Re e Re e R e e nre e nre e 20-24 ft. Ibs.

Tie"-20 Nut TABD ..ottt ettt bbbttt R LA R RS RR SRR A R AR AR AR R bR bbb e bbbt 32-37 ft. Ibs.
PROPELLER SHAFT-TO-HANGER ATTACHING PARTS

VIB" X 20 N UT.voiuvturesiesesiestestiese s ss st sse st sssss s s st es s s s 8180888802852 1 8204400 R R et r e 25-30 ft. Ibs.
PROPELLER SHAFT TO REAR AXLE

VS" X 24 Nut  1350-1410.....ciievevsivsvs s e 20-24 ft. Ibs.

Vie" x 20 Nut 1480 ..32-37 ft. Ibs.

58 WB 40-50 ft. Ibs.
PROPELLER SHAFT TO TRANS.
Vie" X 20 NUt  1350-1410.....ccccmmmniiniressisnssssseississiesees e 50-60 ft. Ibs.

Vi" x 20 Nut 1480 ..60-70 ft. Ibs.

58 WB 40-50 ft. Ibs.
PROPELLER SHAFT TO PROPELLER SHAFT
VS" X 24 NUt  1350-1410.cciiieiesrinnissesssssssssssssssssssssssssssssssssssssssssssssssnssssesnesn e ——— 20-24 ft. Ibs.
VIE" X 20 NUL 1480, .ottt st s b sttt b bbbttt bbbt .. 32-37 ft. Ibs.
58 WB.. ...40-50 ft. Ibs.
PROPELLER SHAFT HANGER-TO-CROSSMEMBER
VS" X L8 N UT.uiiiiitiitciiteite ettt b s s s 1484242 s a8 s 444 2 A1 A A bR bbbttt 15-20 ft. Ibs.
TRANSMISSION COMPANION FLANGE (NUT) (EXCEPE ME-B0).......cccmieiercermiiniineeemeissessesesees s esessssssssssses s ssssssss s sssssesssessssssnes 30-40 ft. Ibs.
TRANSMISSION COMPANION FLANGE (NUT) (ME-60)......... ... 6585 ft. Ibs.
PROPELLER SHAFT GUARD (NUT)..coiiivrrrermrrnrrneisniinenns 50-60 ft. Ibs.
YOKE BOLT TO FRONT DIFFERENTIAL....cccooovveierrieiieriereerenaes 90-130 ft. Ibs.
YOKE U-BOLT TO FRONT AND REAR DIFFERENTIAL (NUT) iiiisisisreeressesssssssssssssssssesssssessssssssssssessesssssssssesssssssssessesssssnssessessesssssnssns 40-55 ft. Ibs.
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Proper torque of all mounting flange bolts and universal joint
U-bolts should be maintained to prevent vibration and damage to needle

bearings, and mounting components.
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SECTION 5

|ZnaJzel

This group is divided into three sections as shown in Index below:

Section
5A Hydraulic Brakes
5B Air Brakes........
5C Parking B rake

Page No.
5-1

BRAKE SYSTEM EQUIPMENT

There are four different brake systems used
on vehicles covered by this manual.

1. Straight Hydraulic brakes are used as
Standard equipment on all 40 Series trucks.

2. Vacuum Assisted Hydraulic brakes are
used as standard and/or optional equipment.

3. Vacuum assisted split systems are used as
standard equipment on school bus models and as
optional equipment on conventional models.

4. Full air brakes are available on all models
covered by this manual when specified on the sales
order or as optional equipment, except 40 series.

5. Optional Equipment is available in both
systems. Such items as vacuum reserve tank,
heavy duty boosters, vacuum gauges, trailer brake
connections, air parking brake, moisture ejector,
etc., are factory installed options.

IMPORTANT: The following brake maintenance
schedules, adjustments, procedures, and replace-
ment techniques are required and are applicable
to normal vehicle usage. Unusual or severe oper-
ations require greater attention to the normal
maintenance approach commensurate with the us-
age severity.

SECTION 5A
JItfSuuilic fencdzeA

Subject

Brake System Maintenance..............
Brake Adjustm ents ...

Bleeding Brakes ...
Brake Pedal and Linkage....

Master Cylinders...coevvveienenas
Wheel Cylinders ..

Hydraulic Lines
Vacuum Power Cylinders

Vacuum Power Cylinder Air Cleaner
Vacuum Check V alve ...

Vacuum Reserve Tank ..
Vacuum Gauge .cvevenieiennn

Brake Shoes and Linings.......... .
Brake Shoe Relining ...
Brake D rum S .

GENERAL

The vacuum power assisted system used on
vehicles covered by this manual is described as a
"one to one" system; thatis the volume of hydraulic
fluid output of the vacuum booster is the same as

the input volume. This type system eliminates the
need for compensating lines and also the need for
"pumping"” the brake pedal in the event of loss of
vacuum power assist.

The vacuum system on these vehicles contains
a check valve which maintains enough vacuum in
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A 1 Air Cleaner A?/
" 2 Vacuum Gauge /!
3 Master Cylinder \IA

" 4 Vacuum Line From Engine
(From Vacuum Pump on Diesel)
5 Brake Pedal
6 Vacuum Power Cylinder
7 Vacuum Line From Engine
to Control Valve
8 Hydraulic Line From
Master Cylinder
9 Hydraulic Line to Wheels
10 Atmosphere Line From
Air Cleaner €-7904

Figure 1—Typical Vacuum and Hydraulic Lines Installed

the booster chamber to permit at least one power
assisted brake application after loss of vacuum.

The various components of the brake system,
such as shoe and lining assemblies, pedal and
linkage, power boosters, master cylinders, wheel
cylinders, lines, gauges, reserve tanks, etc., are
covered under respective headings in this section.

For illustration of typical system installation
see figure 1.

BRAKE SYSTEM MAINTENANCE

1. Maintain proper level of brake fluid in mas-
ter cylinder. Refer to LUBRICATION (SEC. 0) for
recommended fluid and checking intervals.

2. Adjust brake shoes at regular intervals.
After two or three adjustments, check brake linings
for wear. Reline brakes before lining is worn suf-
ficiently to permit rivets to damage brake drums.

3. Keep pedal and linkage lubricated to assure
free movement and rapid release of brakes.

4. Inspect entire brake system regularly for
fluid leakage. Correct leakage immediately.

5. Make sure brake shoes are free on their
mountings, that shoe return springs are not weak
or broken, and that backing plates are not sprung
or loose on axle or steering knuckle.

6. To service power cylinder air cleaner, re-

fer to LUBRICATION (SEC. 0) for recommended
intervals. For service instructions see ’Vacuum
Power Cylinder Air Cleaner" later in this section.

7. Tighten all vacuum and atmosphere line
fittings and connections.

8. Perform "Power Brake System Tests" as
directed later under "Power Cylinders." These
tests may reveal sub-standard performance before
the condition becomes bad enough to cause driver
complaints or brake failure on the road.

NOTE: The use of alcohol for cleaning com-
ponent parts is acceptable provided parts are com-
pletely air dried and coated with brake fluid before
installation. DO NOT USE ALCOHOL FOR FLUSH-
ING SYSTEM OR CLEANING ASSEMBLIES WHERE
ALCOHOL COULD BE TRAPPED AND SUBSE-
QUENTLY CONTAMINATE 8RAKE FLUID.

BRAKE ADJUSTMENTS

There are six different type brakes used on
these vehicles:

Type "F” manual adjusting - FRONT.
Type "FA" automatic adjusting - FRONT.
Type "FR-3" manual adjusting - REAR.
Type "FR-3A" automatic adjusting - REAR.
Duo-Servo automatic adjusting - FRONT.
Twin-Action automatic adjusting - REAR.

S A o
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MANUAL ADJUSTMENT

All manual brake adjustments to compensate
for normal lining wear can be made without re-
moving wheels and brake drums. Adjustmentpoints
are accessible through openings in brake backing
plate or are external type.

NOTE: Wheel bearings must be properly ad-
justed before attempting to adjust brake shoes.
Refer to "HUBS AND BEARINGS" (SEC. 3D for
FRONT and SEC. 4C for REAR).

Brake shoe adjustment points for front brakes
(Type "F") are illustrated in figure 2. Adjustment
points for rear brakes (Type "FR-3") are shown
in figure 3.

Type "F" (Fig. 2)

1. Jack up front end of vehicle until wheels

clear floor. Place wrench on one adjusting cam
stud to adjust one shoe. Rotate wrench in direction
of forward wheel rotation to decrease lining-to-
drum clearance. Reduce clearance until brake
drag is felt as wheel is turned inforward direction
by hand.

FRONT SHOE
ADJUSTING STUD

WHEEL CYLINDER

BOLT
'BLEEDER
VALVE
COPPER
GASKETS
CONNECTOR
TUBE
REAR SHOE

ADJUSTING STUD
T-2938

Figure 2—Type “F” Brake Adjustment

Sec. 5A-3
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2. Move wrench slightly in opposite direction
until brake drag is relieved, then move wrench an
additional 7 to 10 degrees toprovide running clear-
ance. (7 to 10 degrees is equal to 1to 1% inches
of travel at end of an 8-inch wrench.)

3. Place wrench on opposite adjusting cam
stud and adjust second shoe by repeating Steps 1
and 2.

Type "FR-3" (Fig. 3)

1. Jack up vehicle until wheels are clear of
floor. Remove adjusting hole covers from backing
plate.

2. At one adjusting slot, insert suitable ad-
justing tool through slot and engage adjusting wheel
and decrease lining clearance until lining drags
on drum.

3. Relieve drag by rotating adjusting wheel in
opposite direction. Back off adjustment as follows:

For worn lining - 3 notches (clicks).
For new lining - 5 notches (clicks).

4. At other adjusting slot, repeat Steps 2 and
3 to adjust other shoe.

5. Install hole covers in backing plate.

WHEEL
CYLINDER BOLTS

ADJUSTING
TOOL

BLEEDER VALVE

CONNECTOR
TUBE

I|j REAR AXLE
m BRAKE LINE

1

Figure 3—Type “FR-3" Brake Adjustment
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AUTOMATIC ADJUSTMENT

Duo-Servo

As the brakes are applied, when vehicle is
traveling in reverse, the shoes contact the drum
and revolve with the wheel until the web of the
primary shoe contacts the anchor pin. This motion
causes the secondary shoe to move away from the
anchor pin, thus increasing the distance between
the actuating lever pivot point and the anchor pin.
Since the actuating link maintains a constant length,
the actuating lever assembly pivots on the second-
ary shoe hold-down pin location and the pawl end
of the lever rocks down against the adjusting screw
star wheel. If the lining is worn enough to allow
sufficient movement of the secondary shoe, the
pawl will advance the star wheel one or two teeth.
If the brake linings are not worn enough to require
an adjustment, the restricted movement of the
secondary shoe prohibits over-adjustment.

When the brakes are released, the pull-back
springs return the shoes to the rest position. At
the same time, the actuating lever return spring
moves the linkage to the rest position. The contour
of the actuating lever pawl allows the lever to
ratchet back to the rest position and in effect "take
a new bite" on the star wheel. As a result of this
action, the linkage is in position to make the next
adjustment as it is needed.

Under normal operating conditions it is not
necessary to make any manual adjustment to this
type brake. However, when it is necessary to re-
move a brake drum it may also be necessary to
"back-off" the adjustment in order to pull edge of
drum past linings. In such cases, insert a screw-
driver or awl through hole in backing plate and

Figure 4—Backing Off Adjusting Screw (Cross Section View)

hold adjusting lever or pawl away from adjusting
screw. Then turn screw with proper brake tool to
loosen adjustment. See figures 4 and 5.

Twin-Action

Brake shoe adjustmenttakes place whenbrakes
are applied with a firm pedal effort while the ve-
hicle is backing up. Applying the brakes moves
adjusting levers which turn the star wheels and
rotate the adjusting screws outward from the
anchor brackets. This action adjusts the shoe until
clearance between the lining and drum is within
proper limits.

Should low pedal heights be encountered, it is
recommended that numerous forward and reverse
stops be performed with a firm pedal effort until a
satisfactory pedal height results.

Access holes are located in the flange plate.
These holes are for service purposes in the event
retracting of the brake shoes is required to remove
the drum. In order to backoffthe adjusting screws,
remove the cover from the access hole and insert
a screwdriver. Place a corner of the screwdriver
blade in the hole in the adjusting lever and push
the lever away from the star wheel. Using a brake
adjusting tool, back off the star wheel. See figures
4 and 5.

BLEEDING BRAKES

Use only Hydraulic Brake Fluid recommended
in LUBRICATION (SEC. 0). When other than rec-
ommended fluid has been used, drain and flush the
entire hydraulic system, using only new, clean
brake fluid as a cleaning agent. Disassemble,
clean, and inspect hydraulic units. Replace all
rubber parts. Refill system with recommended
fluid.
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The need for bleeding air from system is gen-
erally indicated by a springy, spongy pedal action.
The presence of air in system is a result of low
fluid level in master cylinder, or of some part of
the system having been disconnected. Bleeder
valves are provided on the power cylinder (some
models), master cylinder (some models) and at
wheel cylinders. Type "F" and type "FA” front
brakes have two cylinders per wheel and each has
a bleeder valve. Type "FR-3" and type "FR-3A”
rear brakes have two cylinders per wheel with a
bleeder screw at the top cylinder only. Duo-Servo
front brakes have one cylinder per wheel and each
has a bleeder screw. Twin-Action rear brakes
have two cylinders per wheel with a bleeder screw
at the top cylinder only. Refer to figure 7 for bleed-
ing sequence by type of brakes. There are many
different combinations of brake types used, depend-
ing on whether standard or optional equipment is
ordered.

M aster cylinder is accessible under the hood
on conventional models and through access door in
seat riser on tilt cab models. Bleeder valves at
wheel cylinders are accessible at inner sides of
the backing plates.

It is recommended that brake system is bled
in a definite sequence to obtain best result. Figure
7 illustrates various combinations of brake equip-
ment used, with bleeder valves numbered in the
recommended sequence in which they should be
bled.

IMPORTANT: If neither master cylinder nor
power cylinder is equipped with ableeder valve and
bleeding at the wheels only does not produce sat-
isfactory results, it will be necessary to discon-
nect line from master cylinder and bleed it through
output port. Then reconnect line and disconnect
power cylinder output line and bleed. Reconnect
line and check operation of brakes. If still not sat-
isfactory, re-bleed wheel cylinders in sequence
shown.

There are two methods of bleeding hydraulic
brake systems used on these vehicles; pressure
bleeding and manual bleeding. Both are acceptable
and adequate, but pressure bleedingis recommend-
ed, if equipment is available.

CAUTION: Before starting pressure
bleeding operations, stop engine and des-
troy vacuum in system before opening any
bleeder valve.

SPLIT SYSTEM (STANDARD
ON "S” MODELS)

The split system on single axle conventional
and school buses consists of two separate brake
systems split as follows:

1. Main System - front wheel brakes plus one

Sec. 5A-5
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cylinder on each rear wheel brake.

2. Secondary System - one cylinder on each

rear wheel brake.

The system on both models consists of a dash
mounted master cylinder and two frame mounted
power cylinders.

On tandem axle models the system is split as
follows:

1. Main System - front wheel brakes plus rear
rear axle brakes.

2. Secondary System - the front rear axle
brakes.

It does not matter which system (main or sec-
ondary) is bled first, however, each must be bled
separately.

Figure 6 illustrates a tool which can be made
locally for use in pressure bleeding the splitbrake
system (both standard and optional).

Figure 6—Brake Bleeding Tool for Split
System Master Cylinder
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FRONT

0

MASTER CYLINDER

if

POWER
CYLINDER

DUO-SERVO

~  FRONT

POWER
CYLINDER

4

TWIN ACTION

MASTER CYLINDER

2-9r
POWER
CYLINDER
"FR-3’
FRONT |
T
MASTER CYLINDER
a
POWER
CYLINDER
TWIN ACTION
4 front
\ \ POWER
cc J \ CYLINDER
x ff1/ MASTER CYLINDER
EA”
T-7906

Figure 7—Hydraulic Brake Bleeding Sequence Chart
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PRESSURE BLEEDING

Refer to figure 7 for bleeding sequence.

1. Make sure fluid level in pressure tank is
up to petcock above outlet and that tank is charged
with 40 to 50 psi air pressure.

2. Clean dirt from around master cylinder
filler cap or cover. Remove standard cover and
install special cover required to fit the model cyl-
inder used. Connect pressure tank hose to filler
cap or cover opening. Bleed air from hose before
tightening connection. Open valves at both ends of
hose.

3. First bleed master cylinder valve on models
where used. Slip end of bleeder hose over bleeder
valve No. 1and place other end in a glass jar con-
taining enough hydraulic fluid to cover end of hose.
Open bleeder valve with wrench and observe flow
of fluid from hose. Close bleeder valve as soon as
bubbles stop and fluid flows in a solid stream.

4. Bleed valve No. 2 (on power cylinder where
used), then bleed wheel cylinders in sequence shown
in figure 7. After bleeding wheel cylinders, repeat

Sec. 5A-7
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bleeding operations at power cylinder (whereused).

5. If, after bleeding, the pedal "feel" is not

satisfactory, it is recommended that the residual
check valve in the master cylinder or the check
valve in the power cylinder piston be inspected (on
those models which have check valves). Improper
operation of either or both of these valves will re-
sult in the same pedal "feel” as air in the system.
Refer to applicable procedures for repair. If these
valves are operating properly, or if "feel” is not
satisfactory on models not using check valves, then
air is still present in system and bleeding again
will be necessary.

MANUAL BLEEDING

Manual bleeding is the same as pressure
bleeding, except that the brake fluid is forced
through the lines by pumping the brake pedal in-
stead of by air pressure. Fluid in master cylinder
must be replenished after bleeding at each valve.
Brake pedal should be pumped up and down slowly,
and should be on downstroke as valve is closed.

BRAKE PEDAL AND LINKAGE

There are three basic types of brake pedal
and linkage installations used on vehicles covered
by this manual. They are illustrated in figures 8,
9 and 10.

Figure 8 illustrates the clutch and brake pedal
installation used on S-50 school bus models with
a dash mounted master cylinder (split system) and
remote mounted vacuum boosters.

1 Lever

2 Washer

3 Bolt

4 Bushing

5 Sleeve 10 Clutch Pedal
6 Spring 11 Switch Lever
7 Support Bracket 12 Brake Pedal
8 Nut 13 Boot

9 Bushing 14 Push Rod

Figure 8—Clutch and Brake Pedal Installation (S50 Models)

Figure 9 illustrates the clutch and brake pedal
installation used on conventional cab models with
a dash mounted master cylinder (single system)
and remote mounted vacuum booster (when used).

Figure 10 illustrates the brake pedal install-
ation used on all tilt cabs with a double barrel
master cylinder mounted under the cab and a re-
mote mounted booster.

Figure 9—Clutch and Brake Pedal Installation (Conv. Models)
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BRAKE PEDAL REPLACEMENT
(ALL EXCEPT TILT CAB)

These models have a suspended type brake
pedal mounted in a bracket which is secured on
the underside of the instrument panel.

As indicated on figures 8 and 9, the brake
pedal pivots on the outside of sleeve, and clutch
pedal shaft extends through inside of sleeve. Nylon
bushings are installed in each end of brake pedal
tube, forming the contact between pedal tube and
pedal sleeve. Clutch pedal shaft is carried innylon
bushings installed in each end of sleeve. The brake
master cylinder is mounted on the engine side of
the dash. Adjustable push rod, extending through
dash into master cylinder bore, is attached by
special bolt to brake pedal lever.

In released position, each pedal is heldagainst
a rubber bumper by pedal return springs. The fol-
lowing pedal replacement procedures cover both
clutch and brake pedals.

PEDAL REMOVAL (Figs. 8 and 9)
In order to remove the brake pedal, the clutch
pedal must also be removed.

1. Remove bolt attaching brake master cyl-
inder push rod to pedal lever.

2. Unhook pedal return springs.

3. Loosen clamp bolt securing clutch pedal
shaft lever on end of clutch pedal shaftand remove
lever from shaft. Remove spring washer, bushings,
and clutch pedal and shaft from sleeve.

4. Remove bolt attaching pedal sleeve to
panel-to-dash brace. Remove sleeve from brace,
at the same time removing brake pedal and bush-
ings.

PEDAL INSTALLATION

Before installing pedals, check bushings in
brake pedal and in pedal sleeve for evidence of
wear or deterioration. Bushings are split type and
can easily be removed and replaced.

1. Install bushings in pedal tube. Position
brake pedal at underside of instrument panel-to-
dash brace. Insert pedal sleeve through brace and
pedal and attach sleeve to brace with bolt and nut.

2. Install bushings in sleeve. Insert clutch
pedal shaft through sleeve and install spring wash-
er and pedal shaft lever on end of shaft. Tighten
lever clamp bolt firmly.

3. Connect pedal return springs.

4. Connect master cylinder push rod to brake
pedal, using special shoulder bolt, lock washer,
and nut. Tighten nut.

5. Adjust push rod to provide rod to piston

clearance as directedunder "Push Rod Adjustment.”

BRAKE PEDAL REPLACEMENT

(TILT CAB)
(Refer to Figure 10)

REMOVAL

In order to remove the brake pedal on tilt cab
models, it is necessary to first remove the clutch
pedal assembly to obtain enough clearance to re-
move brake pedal.

1. Remove clutch pedal (for details see ”Clutch
Pedal and Bushing Replacement”in "CLUTCH CON-
TROLS” (SEC. 7D) of this manual.

2. Remove upper to lower pedal connector
bolt. Remove pedal upper half.

3. Remove pedal return spring.

4. Remove pedal to push rod bolt.

5. Remove lock ring and washer from outside
end of pin and bushing assembly.

6. Remove grease fitting from bushing.

7. Remove bolts which fasten bushing assem -
bly to cab sill.

8. Simultaneously slide pedal assembly and
bushing assembly out of cab sill in opposite direc-
tions, twisting each as necessary to clear sill and
other obstructions.

INSTALLATION

1. Simultaneously insert bushing assembly
from outer side of cab sill and brake pedal assem -
bly from inner side of cab sill, twisting each as
necessary to allow pedal pin to slide completely
through bushing and bushing assembly to slide
completely through cab sill.

2. Install bolts which fasten bushing assembly
to cab sill. Tighten securely.

3. Install grease fitting.

4. Install washer and lock ring on outside end
of pin and bushing assembly.

5. Install pedal to push rod bolt.

6. Install pedal return spring.

7. Insert pedal upper half through seals and
fasten upper and lower pedal halves with bolt.

8. Install clutch pedal (for details see "Clutch
Pedal and Bushing Replacement” in "CLUTCH CON-
TROLS" (SEC. 7D) of this manual.

PUSH ROD ADJUSTMENT

Instructions covering push rod adjustment
varies according to model. The amount of free
play and the location for measuring free play is
the same on all models and type of equipment used.

Push rod adjustment is very important on all
models and tolerance given should be adhered to.
If the push rod is too long, brakes will not release
completely. If the push rod is too short excessive
pedal travel will be required to apply the brakes.
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1 Pedal Upper Half 9 Pedal to Push Rod Bolt
2 Pedal Upper and Lower 10 Clevis
Seals 11 Adjusting Nut
3 Upper to Lower Pedal 12 Push Rod
Connector Bolt 13 Boot
4 Pedal Lower Half 14 Mounting Bracket
5 Pedal Return Spring 15 Bracket to Master
i 6 Pedal Bumper Cylinder Gasket
7 Pedal Support Sill 16 Master Cylinder
8 Pin and Bushing Assy.

T-7907

Figure 10—Brake Pedal and Master Cylinder Installation (Tilt Cab Models)

NOTE: Pedal free play for all models is 1/8"

IMPORTANT: If any doubt exists
at pedal pad.

relative to push rod adjustment, always
remember it is better to have push rod
adjusted too short than for it to be too
long.

TILT CAB MODELS
(Refer to Fig. 10)
1. Set emergency brake or block wheels.
2. Tilt cab (See instructions in Section 1).
3. To adjust, loosen adjusting nut and turn rod
in or out of rod end as necessary. Adjust so that
there is 1/8" free play movement of brake pedal
at pad before end of push rod contacts piston. See
figure 11.
4. Tighten adjusting nut.
5. Check operation of brakes.

CONVENTIONAL AND "S" MODELS
(Refer to Figs. 8 and 9)
1. Set emergency brake or block wheels. Free Movement
2. Loosen adjusting nut on push rod.
3. Turn rod in or out of rod endas necessary.
Adjust so that there is 1/8" free play movement of
brake pedal at pad before end of push rod contacts
piston. T-4603
4. Tighten adjusting nut.
5. Check operation of brakes. Figure 11—Brake Pedal Free Movement
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MASTER CYLINDERS

DESCRIPTION

There are three different type brake master
cylinders used on these vehicles; single barrel
(models with mechanical clutch controls), double
barrel (models with hydraulic clutch controls),
and split system.

On conventional cab models the master cylin-
der is mounted on the engine side of the fire wall
and is fastened by two bolts.

On tilt cab models the double-barrel cylinder
is mounted under the cab on a bracket with three
bolts.

The split system type master cylinder is stand-
ard on "S" Models and optional on others. It is
mounted on engine side of the fire wall and is
fastened by four bolts.

All master cylinders, exceptsplit system type,
have bleeder screws (refer to "Brake Bleeding
Sequence Chart," figure 6).

FILLER CAPS

Filler cap on single and double barrel cylin-
ders is rectangular and incorporates a combination
seal and diaphragm made of rubber. The purpose of
this is to prevent dirt from entering the reservoir,
to prevent brake fluid from leaking out and to al-
low for expansion and contraction of fluid level as
the result of changes in temperature as well as
changes in fluid level as the result ofnormal brake
operation. These caps are fastened to the top of the
master cylinder by a single bolt down through the
center which fits in a threaded hole in the master
cylinder body (see fig. 14).

Filler cap used on split system is asingle cap
covering both reservoirs and is fastened by a single
bolt in the center as shown in figure 15.

Figure 12—Split System Master Cylinder Installed

Brake fluid level inall master cylinders should
be checked periodically by removing filler cap and
making visual inspection. On conventional models
the master cylinder is accessible by lifting the
hood to the engine compartment on the left side of
vehicle. On tilt cab models the master cylinder is
accessible by removing the metal plate on the
riser panel below the front of the driver's seat.
On "S" Models the master cylinder is accessible
by lifting the hood to the engine compartments

MAINTENANCE (ALL TYPES)

Filler caps on all master cylinders are de-
signed to vent the fluid reservoir without perm it-
ting loss of fluid. By-pass port between cylinder
bore and reservoir and vent hole in filler cap must
be kept open to assure proper operation. An ob-
structed by-pass port will prevent return of fluid
to reservoir, preventing full release of brakes.
By-pass ports may be obstructed by one of the fol-
lowing causes:

1. Clogged with dirt — remove master cylin-
der and disassemble and clean all parts.

2. Swollen primary cup due to the use of
wrong fluid -- overhaul master cylinder, drain and
flush entire brake system, and refill with proper
fluid.

3. Pedal binding on shaft, preventing full re-
turn of piston — free up and lubricate pedal.

4. Improper push rod adjustment — adjust
push rod.

MASTER CYLINDER REPLACEMENT

TILT CAB MODELS

Removal

1. Tilt cab forward and place a suitable con-
tainer under master cylinder to catch fluid when
hydraulic lines are disconnected. DO NOT RE-
USE THIS FLUID.

2. Disconnect hydraulic lines from outlets of
brake and clutch cylinders.

3. Remove three bolts attaching master cyl-
inder to support bracket and remove master cyl-
inder assembly. Boots will remain on push rods.

Installation
1. Position master cylinder assembly at sup-
port bracket and guide push rods into pistons. At-
tach cylinder with three bolts. Tighten bolts firmly.
2. Connect hydraulic lines to brake and clutch
cylinder outlets.
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3. Adjust push rods as directed under "Brake
Pedal and Linkage."

4. Fill master cylinder reservoir and bleed
brake system as directedunder "Bleeding Brakes."

CONVENTIONAL MODELS
Removal

1. Place a suitable container under master
cylinder to catch fluid when hydraulic lines are
disconnected. DO NOT RE-USE THIS FLUID.

2. Disconnect hydraulic lines from outlet of
brake cylinder.

3. Remove two bolts and lock washers attach-
ing master cylinder to dash (nuts are welded to
inner side of dash) and remove master cylinder
assembly.

Installation

1. Position master cylinder assembly at dash,
while an assistant inside cab guides push rod into
piston. Attach cylinder to dash with two bolts and
lock washers.

2. Connect hydraulic line to brake (and clutch
on dual) cylinder outlet.

3. Adjust push rod as directed under "Brake
Pedal and Linkage."

4. Fill master cylinder reservoir and bleed
brake system as directedunder "BleedingBrakes."

"S" MODELS AND CONVENTIONAL
(SPLIT MASTER CYLINDER)

Removal (Refer to Fig. 12)

1. Wipe master cylinder and lines clean with
a clean cloth. Place dry cloths below master cyl-
inder to absorb any fluid spillage.

2. Disconnect hydraulic lines at master cyl-
inder. Cover line ends with clean, lint-free mater-
ial to prevent foreign matter from entering system.

3. Remove nuts, bolts, and washers which
fasten master cylinder to dash. Pull master cylin-
der straight off push rod and remove from engine
compartment.

4. Remove master cylinder cover and pour
out fluid from reservoirs. Pump the remaining
fluid out by depressing piston.

Installation (Refer to Fig. 12)

1. Place master cylinder in position in engine
compartment. Make certain that push rod and boot
are in proper position.

2. Fasten master cylinder to dash with nuts,
bolts, and washers.

3. Connect brake lines to master cylinder.

4. Fill reservoirs with recommended brake
fluid.

5. Follow instructions in this manual under
heading of "Bleeding Brakes.”
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1 Cover Assembly 8 Primary Cup

2 Cover Gasket 9 Spring Retainer

3 Reservoir Body 10 Return Spring

4 Snap Ring 11 Check Valve

5 Stop Plate 12 Check Valve Seat

6 Secondary Cup 13 OQutlet Port

7 Piston Assembly 14 By-Pass Port
T-4606

Figure 13—Single Barrel Master Cylinder (Typical)

6. If necessary, adjust the brake pedal free-
play as directed.

7. Test brakes and make any necessary ad-
justments if operation is not satisfactory.

MASTER CYLINDER OVERHAUL

The following procedures cover disassembly,
cleaning, inspection and repair, and assembly of
components used in both the brake and clutch cyl-
inder bores on double barrel master cylinders and
on brake cylinder bores on single barrel cylinders.

OVERHAUL (EXCEPT SPLIT-TYPE)
(Refer to Figures 13 and 14)

1. Clean all dirt from outside of unit, using a
non-petroleum solvent.

2. Remove snap ring from groove in both cyl-
inder bores.

3. Remove piston assembly, primary cup, re-
turn spring and retainer assembly, check valve
and check valve seat from brake cylinder bore.

4. Remove piston assembly, primary cup, and
return spring and retainer assembly from clutch
cylinder bore.

5. Remove cover from cylinder housing.

6. Remove bleeder screw.

Cleaning

Immerse parts in brake fluid or alcohol and
wash thoroughly. Wipe small parts dry and blow
out inside of reservoir and cylinder bores. Make
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1 Reservoir Cover

2 Master Cylinder Housing

3 Piston Return Spring

4 Primary Cup

5 Piston Assembly

6 Snap Ring

7 Boot

8 Check Valve (Brake Cylinder Only)

9 Check Valve Seat (Brake Cylinder Only)
0 Bleeder Valve (Brake Cylinder Only)

T-7902

Figure 14—Double Barrel Master Cylinder Components

sure intake and by-pass ports in cylinder housing
and bleeder holes in piston are clean.

CAUTION: DO NOT use kerosene or
gasoline for cleaning master cylinder
components.

Inspection and Repair

Master cylinder repair Kkits are available
which contain all the parts ordinarily required
when overhauling master cylinders. Refer to ap-
plicable Parts Book for part number of repair Kit.
In addition to replacement of parts contained in
repair kit, master cylinder should be inspected
and repaired, if necessary, as follows:

1. Examine cylinder bores. DO NOT HONE

THE MASTER CYLINDER OR WHEEL CYLINDER
BORES.

NOTE: When brake master cylinders or wheel
cylinders are overhauled, it is recommended that
the cylinder body be replaced rather than "cleaned
up" by honing the bore. Master cylinder and wheel
cylinder bores have a hard, highly polished "bear-
ingized" surface, which is produced by diamond

boring followed by ball or roller burnishing under
heavy pressure. Honing will destroy this surface,
leaving a softer and rougher surface which will
cause more rapid wear of rubber cups.

It is permissible to clean up minute surface
irregularities with crocus cloth, providing the ir-
regularity is small enough to clean up by this
method.

2. Check piston fit in cylinder bore. Clearance

between piston and cylinder wall should be within
0.001” to 0.005" when checked with feeler gauge.

Assembly (Figs. 13 and 14)

1. Before assembling, coat inside of cylinder
bores and dip all internal parts in hydraulic brake
fluid.

2. Install components in brake cylinder bore
of double barrel cylinders as follows:

a. Install check valve seat in cylinder bore,
then position check valve on seat.

b. Install return spring (shortest of the two)
in bore with large diameter end of spring over
check valve.
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c. Install primary cup in cylinder bore with
lip of cup toward outlet end. Make sure end of re-
turn spring seats inside the cup.

d. Insert piston and secondary cup assembly
into cylinder bore, with open end of piston toward
open end of cylinder.

e. Press piston into cylinder bore, compress-
ing spring, and install snap ring in groove in bore.
Make sure snap ring is fully seated in groove.

3. Install components in clutch cylinder bore
as follows:

a. Install return spring (longest of the two) in
cylinder bore, large diameter end first.

b. Install primary cup in cylinder bore with
lip of cup toward outlet end. Make sure end of
spring seats indide the cup.

c. Insert piston and secondary cup into cylin-
der bore, with open end of piston toward open end
of cylinder.

d. Press piston into cylinder bore, compress-
ing spring, and install snap ring in groove in bore.
Make sure snap ring is fully seated in groove.

4. Install cover on cylinder reservoir.
5. Install bleeder screw.

Sec. 5A-13
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OVERHAUL (SPLIT-TYPE)

Disassembly (Refer to Fig. 15)

1. Remove cylinder cover bolt and gasket.

2. Lift off reservoir cover and cover seal.
Pour out any excess fluid and stroke piston to
force fluid through outlet ports.

3. Remove piston stop bolt and gasket from
bottom of reservoir housing.

4. Use snap ring pliers and remove retainer
ring from groove in end of cylinder bore.

5. Remove stop plate.

6. All internal parts should slide easily out
of cylinder bore. If they do not, apply compressed
air carefully at front outlet port. If parts do not
remove easily, examine bore carefully for exten-
sive damage which may eliminate the possibility
of reconditioning the master cylinder.

Cleaning and Inspection

Clean all parts in clean brake fluid or alcohol.
If the reservoir housing is degreased, finish clean
to remove all trace of other solvents. Inspect the
cylinder bore for scratches or corrosion. Minor
blemishes can be removed with crocus cloth. DO

1 Primary Piston Seal Cup 10 Tube Seat 16 Stop Bolt

2 Primary Piston 11 Secondary Piston Return 17 Primary Return Spring

3 Cover Seal Spring Retainer

4 Reservoir Cover 12 Secondary Piston Pressure 18 Primary Return Spring

5 Gasket Cup 19 Primary Piston Stop Pin
6 Cover Bolt 13 Floating Secondary Piston 20 Primarv Piston Pressure
7 Intake Port 14 Secondary Piston Seal Cup Cup

8 By-Pass Port 15 Gasket 21 Stop Plate

9 Reservoir Housing 22 Retainer Ring T5245

Figure 15—Split System Master Cylinder
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NOT OVERSIZE CYLINDER OVER NOMINAL IN-
SIDE DIAMETER. DO NOT HONE.

Check by-pass ports in both reservoirs to
make sure they are open and free of burrs. Probe
parts with soft copper wire 0.020-inch in diameter,
or smaller. Do notuse steel wire to check ports.
This may scratch bore of master cylinder or cause
burrs in port.

Remove and discard all rubber parts. All rub-
ber parts are included in repair kit which is avail-
able from regular service parts sources.

Assembly (Refer to Fig. 15)

1. Coat all parts with a liberal amount of
brake fluid.

2. Install rubber seal cup on secondary piston
with cup lip facing rear (open end of cylinder).

NOTE: AIll other cup lips face opposite direc-
tion (closed end of cylinder).

3. Stack and install secondary piston spring,
pressure cup and piston in cylinder bore.

4. Install piston stop boltand new gasket, mak-
ing sure screw enters cylinder bore behind rear of
piston. Using new gasket will prevent leakage.

5. Assemble and install primary piston parts
in cylinder bore.

6. Install stop plate in cylinder bore.

7. Compress all parts in cylinder bore and
install retainer ring in groove.

8. Install reservoir cover and seal.

BRAKE FAILURE WARNING
SWITCH

S-50 and conventional cab and cowl models
equipped with dual hydraulic brake systems have
a brake failure and travel warning switch located
above the brake pedal pivot. A redlightis provided
to warn the operator of a brake line failure and/or
excessive brake pedal travel.

The indicator switch is wired so as to cause
the bulb to light in the ignition "START” position
providing for a functional bulb check.

Should the indicator light come on during the
brake application, the following conditions may
exist and corrective action should be taken im-
mediately:

1. Hydraulic leakage or pressure loss.
2. Loss of brake adjustment.
3. Severe usage or worn out brake linings.

REMOVAL (Refer to Fig. 16)

1. Disconnect battery cables.

2. Disconnect electrical lead from switch
(under dash).

3. Remove screws holding switch and remove
switch.

NOTE: This switch is a non-adjustable, non-
serviceable item. If defective, it must be replaced.

INSTALLATION

1. Install switch in reverse order of removal

and follow adjustment procedure.

Figure 17—Pedal Travel Tool Installed
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ADJUSTMENT

1. With the brake pedal pulled back against
the stop lamp switch bracket bumper and with
brake failure warning switch lever riding on pin
on the brake pedal bracket, snug up screws on
switch bracket.

2. Remove the push rod from the brake pedal.

3. Apply the brake pedal far enough to install
tool (J-23449-2 - painted yellow on S-50 models)
(or J-23449 - painted blue on other models) be-
tween the pedal arm and the rubber bumpers (see
fig. 17). Allow the brake pedal and tool to rest
against the rubber bumper.

4. Connect a test light across the switch. (Ig-
nition unfused to'switch.)
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5. If the lamp is off, rotate the bracketupward
until the test light "just" comes on.

6. If the lamp is on, rotate the bracket down-
ward until the test light "just" goes out.

7. Hold the bracket in this position andtighten
the screws to 18 foot-pounds torque.

8. Remove the test light.

9. Connect the electrical lead to the switch
and test the operation at the warning light.

NOTE: The brake failure warning light should
come on at approximately 60 per cent of available
brake pedal travel.

10. Connect the push rod to the brake pedal.
Install the attaching bolt and nut. Torque nut to 30
foot-pounds. Install the cotter pin.

WHEEL CYLINDERS

There are four different type wheel cylinders
used on vehicles covered by this manual. Front
brakes are either Type "F,” "FA,” or Duo-Servo.
Rear brakes are either Type "FR-3," "FR-3A,"
or Twin-Action.

Since wheel cylinders can be disassembled
and repaired without removing them from the ve-
hicle the procedures are covered in this manual
along with "Replacement” procedures.

NOTE: DO NOT HONE MASTER CYLINDER
OR WHEEL CYLINDER BORES.

When brake master cylinders or wheel cylin-
ders are overhauled, it is recommended that the
cylinder body be replaced rather than "cleanedup™
by honing the bore. Master cylinder and wheel
cylinder bores have a hard, highly polished "bear-
ingized" surface, which is produced by diamond
boring followed by ball or roller burnishing under
heavy pressure. Honing will destroy this surface.

It is permissible to clean up minute surface
irregularities with crocus cloth, providing the ir-
regularity is small enough to clean up by this
method.

WHEEL CYLINDER REPLACEMENT

TYPES "F" AND "FA"

Removal

1. Jack up axle and remove brake shoes as
directed under "Brake Shoe Removal."

2. Disconnect axle brake tube from inlet con-
nector at upper cylinder. Remove inlet connector
attaching connecting tube fitting to upper cylinder,
and remove bolt attaching connecting tube fitting
to lower cylinder. Remove connecting tube and
fitting assembly.

3. Remove one large and two small bolts at-

taching each cylinder to backing plate, then re-
move cylinders from backing plate.

Installation

NOTE: The two wheel cylinders mounted on
each brake are identical; however, cylinders on
right- and left-hand brakes have opposite cylinder
castings. Clean mating surfaces of cylinders and
backing plate to ensure proper alignment.

1. Place each cylinder on backing plate and
attach with one large and two small bolts and lock
washers.

2. Position wheel cylinder connecting tube and
fittings assembly and attach fitting to lower open-
ing in upper cylinder with inlet connector, using
new copper gasket on both sides of fitting. Attach
fitting to lower opening in lower cylinder with
special bolt, using new copper gasket on both sides
of fitting. Tighten inlet connector and special bolt
firmly.

3. Install bleeder valve in upper opening in
each cylinder.

4. Install the brake shoes as directed under
"Brake Shoe Installation."” Bleed brake system as
directed under "Bleeding Brakes."

DUO-SERVO

Removal

1. Jack up axle and remove wheel, brake
drum, and brake shoes as directed later under
"Brake Shoe Removal.”

2. Disconnect metal brake tube from flexible
hose at frame, disconnect hose from frame, then
unscrew hose fitting from wheel cylinder housing.

3. Remove cap screws and washers attaching
wheel cylinder to backing plate and remove cylin-
der assembly.
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Installation

1. Position wheel cylinder on backing plate
and attach with cap screws and lock washers.

2. Thread brake hose fitting into wheel cylin-
der housing using a new copper gasket on hose
fitting. Insert fitting at other end of hose through
frame and secure with toothed lock washer and nut
or with spring lock, depending upon type used. Con-
nect metal brake tube to hose fitting inside frame
side rail.

3. Install the brake shoes as directed under
"Brake Shoe Installation.” Bleed brake system as
directed under "Bleeding Brakes.”

TYPE ”"FR-3” AND "FR-3A”

Removal

1. Jack up axle and remove brake shoes as
directed under "Brake Shoe Removal.”

2. Disconnect axle brake tube from uppercyl-
inder at inner side of backing plate. Remove wheel
cylinder connecting tube at inner side of backing
plate.

3. Remove two bolts and lock washers attach-
ing each wheel cylinder to backing plate. Remove
wheel cylinders and heat shields, then remove heat
shields from cylinders.

TYPE “F” AND TYPE “FA” -FRONT

TYPE “FR-3” AND TYPE “FR-3A”-REAR

1 Boot 6 Piston Spring

2 Brake Shoe Guide 7 Cylinder

3 Piston 8 Brake Shoe Anchor
4 Piston Cup Slot

5 Cup Filler 9 Push Rod T1-4566

Figure 18—Wheel Cylinders Used with Type
“F," “FA" “FR-3", and “FR-3A" Brakes

Installation

NOTE: Upper and lower wheel cylinders on
both right- and left-hand brakes are interchange-
able. Cylinders must be positioned on backing
plate so that the long stroke end of the cylinder
faces the shoe toe (adjustment end of shoe) or the
adjusting slot in backing plate. Make sure mating
surfaces of cylinders, heat shields, and backing
plate are clean to assure proper alignment.

1. Position heat shield on each wheel cylinder
and install on backing plate, and attach each cyl-
inder with two bolts and lock washers.

2. Attach connecting tube to upper opening in
lower cylinder and to lower opening in upper cyl-
inder. Connect axle brake tube to lower opening in
lower cylinder, and install bleeder valve in upper
opening in upper cylinder.

3. Install the brake shoes as directed under
"Brake Shoe Installation."” Bleed brake system as
directed under "Bleeding Brakes.”

TWIN-ACTION

Removal

1. Jack up axle and remove brake shoes as
directed later under "Brake Shoe Removal."

2. Disconnect brake tube from rear wheel cyl-
inder connector at inner side of backing plate. Re-
move brake tube connecting wheel cylinders at
outer side of backing plate. Remove dust shield
from upper end of each cylinder.

3. Remove cap screws and lock washers at-
taching wheel cylinders to backing plate, then re-
move wheel cylinders and heat shield. Remove
brake line connectors from cylinder housings.

Installation

NOTE: Forward and rearward wheel cylinders
are not interchangeable. Rearward cylinder has
threaded inlet opening near center of cylinder
bore. Forward cylinder has threaded bleeder valve
opening at extreme outer edge of cylinder bore.
Cylinders must be positioned with connecting tube
openings toward each other.

1. Position heat shields on cylinders, place
wheel cylinders on backing plate, and attach with
cap screws and lock washers. Tighten cap screws
firmly. Install dust shield on upper end of each
cylinder.

2. Install connecting tube between the two cyl-
inders and tighten connections firmly. Connect
brake tube to inlet opening in rearward cylinder at
inner side of backing plate. Install bleeder valve
in threaded opening in forward cylinder,

3. Install the brake shoes as directed under
"Brake Shoe Installation.” Bleed brake system as
directed under "Bleeding Brakes."
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WHEEL CYLINDER REPAIR

TYPES "F" AND "FA" (Fig. 18)

Disassembly

Pull boot off end of cylinder, then remove boot
and piston. Pull boot off piston. Brake shoe guide
is pressed into piston and cannot be removed. Re-
move piston cup, cup filler, and spring from cyl-
inder. Remove bleeder valve from cylinder.

Inspection and Repair

1. Repair kits are available which contain the
parts to be replaced when overhauling wheel cyl-
inders. Refer to Parts Book for repair kit part
numbers.

2. Inspect cylinder bore for scores, scratches,
or corrosion. Light scratches or slightly corroded
spots may be polished out with crocus cloth. Never
use emery cloth or sandpaper. If scratches or
corrosion are too deep to be polished out, replace
cylinder.

3. Check fit of new pistons in cylinder bore,
using a feeler gauge (fig. 19). Clearance should be
within 0.0025" to 0.0065" on "F" and "FA" type
cylinders. Replace cylinder if clearance exceeds
the maximum.

Assembly
Before assembling wheel cylinder, clean each
part in brake fluid or alcohol.

CAUTION: DO NOT use kerosene or
gasoline for cleaning wheel cylinder parts.
Dip each internal part in hydraulic brake
fluid before assembling.

1. Insert piston spring, cup filler, and cup
into cylinder bore. Cup filler bumper and cup lip
must face closed end of cylinder.

2. Assemble boot on piston, making sure the
boot snaps over the brake shoe guide.

Figure 19—Checking Fit of Piston in Wheel Cylinder
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3. Install piston and boot, inserting piston into

cylinder and engaging boot lip in groove in edge of
cylinder. Position brake shoe guide so slotin guide
is parallel with flat mounting surface of cylinder.

DUO-SERVO (Fig. 20)

Disassembly

Pull boots off ends of cylinder and remove
push rods from boots. Push pistons, cups, and
spring out of cylinder. Remove bleeder valve from
cylinder.

Inspection and Repair

1. Repair kits are available which contain the
parts to be replaced when overhauling wheel cyl-
inders. Refer to Parts Book for repair kit part
numbers.

2. Inspect cylinder bore for scores, scratches,
or corrosion. Light scratches or slightly corroded
spots may be polished out with crocus cloth. Never
use emery cloth or sandpaper. If scratches or
corrosion are too deep to be polished out, replace
cylinder.

3. Check fit of new pistons in cylinder bore,
using a feeler gauge. Clearance should be within
0.002" to 0.004". Replace cylinder if clearance
exceeds 0.004". Refer to figure 19.

Assembly
Before assembling wheel cylinder clean each
part in brake fluid or alcohol.

CAUTION: DO NOT use kerosene or
gasoline for cleaning wheel cylinder parts.
Dip each internal part in hydraulic brake
fluid before assembling.

Insert pistons, cups, and spring into cylinder
bore. Assemble push rods in boots and install boots
over ends of cylinder. Install bleeder valve.

Figure 20—Duo-Servo Wheel Cylinder

CHEVROLET 40-60 TRUCK SERVICE MANUAL



Sec. 5A-18
HYDRAULIC BRAKES

1 Connecting Rod 5 Cup
2 Seal 6 Connector Insert
3 Wheel Cylinder Body 7 Spring Assembly

4 Piston T-2699

Figure 21-Twin-Action Wheel Cylinder

TYPES "FR-3" AND "FR-3A" (Fig. 18)

Disassembly

Pull boots off ends of cylinders and remove
push rods from boots. Push pistons, cups, and
spring out of cylinder. Remove bleeder valve from
upper cylinder.

Inspection and Repair

1. Repair kits are available which contain the
parts to be replaced when overhauling wheel cyl-
inders.

2. Inspect cylinder bore for scores, scratches,
or corrosion. Light scratches or slightly corroded
spots may be polished out with crocus cloth. Never
use emery cloth or sandpaper. If scratches orcor-
rosion are too deep to be polished out, replace
cylinder.

3. Check fit of new pistons in cylinder bore,
using a feeler gauge as shown in figure 19. Clear-
ance should be within 0.001" to 0.005" on "FR-3"
type. Replace cylinder if clearance exceeds the
maximum.

Assembly
Before assembling wheel cylinder, clean each
part in brake fluid or alcohol.

CAUTION: DO NOT use kerosene,
or gasoline for cleaning wheel cylinder
parts. Dip each internal part in hydraulic
brake fluid before assembling.

1. Install pistons, piston cups, and spring,
with cup lips toward inside of cylinder.

2. Assemble push rods and boots, then install
on cylinder. Seat boots evenly in cylinder grooves.
Align push rod slots as shown in figure 18.

3. Install bleeder valve in upper cylinder.

TWIN-ACTION (Fig. 21)

Disassembly

Pull boots off ends of cylinder and remove
push rods from boots. Push pistons, cups, and
spring out of cylinder. Remove cups from pistons.
Remove bleeder valve from upper cylinder.

Inspection and Repair

1. Repair Kkits are available which contain the
parts to be replaced when overhauling wheel cyl-
inders. Refer to Parts Book for repair kit part
numbers.

2. Inspect cylinder bore for scores, scratches,
or corrosion. Light scratches or slightly corroded
spots may be polished out with crocus cloth. Never
use emery cloth or sandpaper. If scratches orcor-
rosion are too deep to be polished out, replace
cylinder.

3. Check fit of new pistons in cylinder bore,
using a feeler gauge. Clearance should be within
0.002" to 0.004". Replace cylinder if clearance
exceeds 0.004". Refer to figure 19.

Assembly

Before assembling wheel cylinder clean each
part in brake fluid or alcohol.

CAUTION: DO NOT use kerosene,
or gasoline for cleaning wheel cylinder
parts. Dip each internal part in hydraulic
brake fluid before assembling.

1. Install new cup on each piston so open end
of cup will be toward flat end of piston.

2. Assemble boots on push rods, being sure
bead on boot engages groove in push rod. Install
boots and push rods on cylinders, engaging bead on
outer edges of cylinder housing.

HYDRAULIC LINES

Hydraulic brake system units are intercon-
nected by flexible hose and special metal tubing.
Flexible hose is used between master cylinder (on
cab) and frame connection, between frame and
front wheel cylinders, and between frame and rear

axle brake line. When the hydraulic lines have
been disconnected for any reason, brake system
must be bled, after connecting lines, as directed
under "Bleeding Brakes."
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FLEXIBLE HOSE

At front wheels on type "F" and type "FA,"
hose fitting is threaded into wheel cylinder connec-
tor, with a copper gasket used between shoulder
on hose fitting and connector. On Duo-Servo acon-
nector is not used. Fitting at other end of hose is
inserted through hole in frame and secured by a
toothed lock washer and nut or by a spring lock.
Brake tube connector or tee fitting threads into
end of hose fitting.

At rear axle, fitting at one end of hose is
threaded into axle tee, with a copper gasket used
to seal the connection. Other end of hoseis insert-
ed through frame bracket and secured by a toothed
lock washer and nut or by a spring lock. Brake
tube connector or tee fitting threads into end of
hose fitting.

To remove hose, disconnect end at frame or
frame bracket, then unscrew hose fitting from
wheel cylinder or rear axle tee. When installing
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hose, always use a new copper gasket at wheel
cylinder and rear axle tee. When frame end of hose
is secured by a nut, always hold hose fitting with a
wrench while tightening nut to prevent twisting
hose.

METAL TUBING

When necessary to replace metal brake tubing,
always use special metal tubing which is designed
to withstand high pressure and to resist corrosion.
Ordinary copper tubing is not satisfactory for use
as hydraulic brake lines. When replacing tubing,
always use the same size as that removed.

TUBE FLARING

In order to ensure a proper flare, a special
flaring tool must be used. When using tool, in-
structions furnished by the tool manufacturer
should be followed. Always inspect newly formed
flares for cracks or malformations which might
cause leaks.

VACUUM POWER CYLINDERS

Vacuum power cylinders are used as standard
equipment or are available as optional equipment
on all vehicles with hydraulic brakes covered by
this manual.

All the power cylinders used on these vehicles
are the type used in the "one to one” hydraulic
system. That is, the hydraulic fluid volume output
is equal to input.

The power cylinder is a combined vacuum-
hydraulic power unit, utilizing vacuum and atmos-
pheric pressure for its operation.

The wvacuum source is the engine intake
manifold.

The combination of vacuum in front of the
diaphragm and atmospheric pressure behind the
diaphragm results in the power application of the
brakes.

VACUUM POWER BRAKE
SYSTEM TESTS

VACUUM TEST

With engine stopped, hand brake applied and
transmission in neutral, apply brakes several
times to destroy all vacuum in system.

Depress brake pedal, and while holding foot
pressure on pedal, start engine. If vacuum system
is operating, pedal will tend to fall away under
foot pressure when engine starts, and less pres-
sure will be required to hold pedal inapplied posi-
tion. If no action is felt, vacuum system is not
functioning.

Inspect vacuum lines and fittings for leaks or
restriction caused by bent or kinked tube or hose
before replacing any components. If no fault is
found in lines, trouble is in power cylinder control
valve, necessitating overhaul of power cylinder.

HYDRAULIC TEST

Stop engine and again destroy all vacuum in
system. Depress brake pedal and hold foot pres-
sure on pedal. If brake pedal gradually falls away

FROM MASTER TO WHEELS
CYLINDER
POWER
CYLINDER
[CONTROL
| VALVE
FROM AIR
FROM VACUUM FILTER
SOURCE (ATMOSPHERE)
VACUUM
'STEP SUPPORT ~ CONNECTING
BRACKET TUBE

Figure 22—Power Cylinder Installed (Conventionall
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IPOWER CYLINDER
[FROM MASTER™

TO VACUUM CYLINDER
GAUGE
JBLEEDER VALVE
FROM
VACUUM
SOURCE
AR CLEANER
ATMOSPHERE
LINE
v TO WHEEL VACUUM
CYLINDERS CONNECTING
CONTROL TUBE

VALVE

Figure 23—Power Cylinder Installed (Tilt Cab)

under foot pressure hydraulic system is leaking,
either internally or externally.

Inspect all hydraulic line connections for leak-
age and make the necessary repairs. If no external
leaks are evident, inspect master cylinder and
wheel cylinders and replace parts as necessary.
If the condition still exists, an internal leak in
power cylinder is indicated, necessitating over-
haul of power cylinder.

POWER CYLINDER REPLACEMENT

The installed location of vacuum power cyl-
inders varies by model.
Conventional - behind cab step, immediately

below left-hand door. Vacuum reserve tank is lo-
cated in this same area, when used. See figure 22.
Tilt Cab - between frame side rails in front
of the radiator and behind the front bumper. See
figure 23.
"S" Models - on the outside of the left-hand
frame side rail.

REMOVAL

1. For easier accessibility, itis recommended
that cab step be removed on conventional models
and that cab be tilted forward on tilt cab models.

2. Clean away as much road dirt and grease
as possible to prevent contamination of vacuum or
hydraulic systems.

3. Have suitable container available to catch
hydraulic brake fluid which will flow from system.
DO NOT RE-USE THIS FLUID.

4. Disconnect all hydraulic, vacuum, and at-
mospheric lines and hoses from power cylinder.

5. Remove bolts and nuts which fasten cylin-
der to vehicle frame and supportbrackets. Remove
power cylinder.

INSTALLATION

1. Place power cylinder in position and fasten
with nuts and bolts to vehicle frame and support
brackets.

2. Connect all hydraulic, vacuum, and atmos-
pheric lines and hoses to power cylinder.

3. Bleed master cylinder and vacuum power
cylinder as directed under "Bleeding Brakes" in
this manual. If ONLY the power cylinder has been
removed, it should not be necessary to bleed the
wheel cylinders IF the master cylinder and power
cylinders are bled first AND lines to wheel cylin-
der have not been disturbed.

4. Start engine and test operation of brake
system as directed. Refer to "Trouble Shooting"
chart in this manual if the operation is not satis-
factory.

VACUUM POWER CYLINDER AIR CLEANER

There are three different types ofair cleaners
used on vehicles with vacuum assisted hydraulic
brakes.

SERVICING AIR CLEANERS

The air cleaner used on Conventional andS-50
Models is the metal cup type which uses a hog's
hair type element. This cup is a friction fit on the
air intake pipe and can be removed by pulling
straight off. It can be cleanedjay rinsing in a suit-
able solvent and reused. Refer to LUBRICATION
(SEC. 0) in this manual for service intervals. If
cleaner has become so laden with an accumulation
of dirt, that satisfactory cleaning cannot be done,

replace with a new cleaner.

The air cleaner used on all Tilt-Cab Models
is a plastic encased, synthetic element type filter
and cleaning is NOT recommended. When cleaner
becomes so laden with dirt, that tapping it against
some solid surface (such as a work bench) will
not remove foreign matter, then a new cleaner
should be installed.

LOCATION OF AIR CLEANERS

The air cleaner on the school bus and cowl
model vehicles is located on the dash panel on the
right-hand side and is readily accessible. See fig-
ure 24,
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COWL MODELS

AIR CLEANER

HOSE FROM
BOO

CAB MODELS T-7909

Figure 24—Air Cleaners Installed (Conv. and Cowl)

Sec. bA-21
HYDRAULIC BRAKES

JAIR CLEANER

FRONT BUMPER

VACUUM CYLINDER

Figure 25—Air Cleaner Installed (Tilt Cab)

The air cleaner on the conventional models is
located in the left rear corner of the cab, directly
behind the driver's seat. The air cleaner on the
Tilt-Cab Models is located in front of the radiator
near the vacuum power cylinder and is accessible
by tilting cab forward. To remove cleaner from
Conventional or Tilt Cab, unfasten nut and bolt
holding cleaner to bracket and pull cleaner off air
hose (see fig. 25).

IMPORTANT: DO NOT OPERATE VEHICLE
WITH AIR CLEANER DISCONNECTED OR RE-
MOVED. ENTRANCE OF DIRT INTO VACUUM
CYLINDER COULD CAUSE SERIOUS DAMAGE.

VACUUM CHECK VALVE

On all vehicles with vacuum power assisted
hydraulic brakes a check valve is used somewhere
in the vacuum line between the engine intake mani-
fold and the vacuum power cylinder (see fig. 26).

Purpose of check valve is to seal vacuum in
power cylinder (and in vacuum reserve tank, when
used), assuring sufficient vacuum for at least one
power brake application in case the engine stalls.

Check valve can be tested for leakage by dis-
connecting power cylinder vacuum line from valve
fitting and connecting a vacuum gauge, using a
length of hose between gauge and check valve. Start
engine, run at idle for a few seconds, and note
reading on gauge. Stop engine and observe rate of
vacuum drop. If drop exceeds 1 inch in 15 seconds,
leakage must be considered excessive, and check

MOUNTING
BRACKET

REAR CAB

SUPPORT TO ENGINE OR

VACUUM PUMP

TO POWER
CYLINDER

[CHECK VALVE

Figure 26—Vacuum Check Valve Installed (Typical)
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SPRING

VACUUM SEAL
O RING

FITTING

TO BRAKE
POWER CYLINDER t-7910

FROM ENGINE
INTAKE MANIFOLD

Figure 27—Vacuum Check Valve

VACUUM

Two vacuum reserve tanks are used as stand-
ard equipment on S-50 Models. One or more vac-
uum reserve tanks are available as optional equip-
ment on all other models using vacuum assisted
hydraulic brakes. This tank has a minimum capac-
ity of 1,000 cubic inches and is installed in the
vacuum line between the vacuum check valve and
the power cylinder.

On conventional cab models, the tank is in-

valve must be repaired or replaced. Refer to figure
27 for cross-section view of check valve.

Removal and installation of valves on "S"
Models, conventional and Tilt Cab Models is the
same. Disconnect all lines and hoses and remove
bolts or screws which fasten valve to vehicle.

Valve on the tilt cab model is at the front of
the engine fastened to a bracket which is bolted on
cab rear support, inside the channel on left-hand
side.

Valve on conventional and "S” Models is lo-
cated in the engine compartment and is fastened
to a bracket attached to the fire wall.

RESERVE TANK

stalled immediately below the left-hand door, be-
hind the cab step.

On tilt cab models, the tank is installed above
the engine on the underside of the cab.

On "S" Models, the tank is installed on the out-
side of the left-hand side rail just to the rear of
the batteries.

To replace tank, disconnect lines andbrackets
connecting tank to vehicle.

VACUUM GAUGE

The vacuum gauges used on vehicles covered
by this manual all operate on the same principle
and are factory set and sealed units which are not
adjustable or repairable. If a gauge fails to oper-
ate or operates improperly, it must be replaced.
All vacuum gauges are located in the instrument
panel.

If a vacuum gauge is suspected of operating
improperly, it may be checked by comparing read-
ings with a test gauge which is known to be accur-
ate. Observe readings on vehicle gauge at engine
idle speed and at various, specific engine rpm up

to maximum. Install test gauge in conventional loca-
tion in vacuum line and observe readings on test
gauge at same, specific engine rpm. The manufac-
turer's specifications permit a variation of: 1-inch
of mercury at 5 inches, and 2 inches of mercury
at 20 inches. Any variation beyond these limits is
an indication that the vehicle vacuum gauge should
be replaced. Before condemning a gauge which
does not register, or registers improperly, make
certain* that all vacuum lines in the system are
free of dirt .and/or kinks and that all connections
are tight. System leakage can resultinregistration
on gauge which is not normal.

BRAKE SHOES AND LININGS

TYPE VF” FRONT BRAKE
(Refer to Figure 28)

Two identical brake shoes are arranged on
backing plate so that their toes are diagonally op-

posite. Two single-end wheel cylinders are ar-
ranged so that each cylinder is mounted between
the toe of one shoe and the heel of the other.

Each shoe is adjusted by means of an eccen-
tric cam which contacts a pin pressed into brake
shoe web.
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With vehicle moving forward, both shoes are
forward acting (primary shoes), self-energizing
in forward direction of drum rotation. With vehicle
in reverse, both shoes are reverse acting since
neither is self-energized in the reverse direction
of drum rotation.

BRAKE SHOE REMOVAL (Fig. 28)
1. Jack up axle; remove hub and brake drum.
2. Remove both brake shoe return springs.
3. Remove C-washers and flat washer from
each adjusting cam and hold-down stud. Lift shoes
off backing plate.

CLEANING AND INSPECTION

1. Clean all dirt out of brake drum. Inspect

drum for roughness, scoring, or out-of-round.
Replace or recondition brake drum as necessary.

1 Wheel Cylinder 6 Brake Shoe Adjusting
2 Brake Shoe Return Cam
Spring 7 Brake Shoe Guide
3 Backing Plate Washer
4 Brake Shoe 8 Brake Shoe Guide
5 Brake Lining % C-Washer
9 Adjusting Cam and
Shoe Guide Stud
10 Shoe Guide Anti-
Rattle Washer
11 Adjusting Cam Spring

Figure 28 —Type “F” Front Brake Assembly
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2. Inspect wheel bearings and oil seals.
3. Check backing plate attaching bolts to make
sure they are tight. Clean all dirt offbacking plate.
4. Inspect brake shoe return springs. Ifbroken,
cracked, or weakened, replace with new springs.
5. Check cam and shoe guide stud and friction
spring on backing plate for corrosion or binding.
Cam stud should turn easily with an 8-inch wrench,
but should not be loose. If frozen, lubricate with
kerosene or penetrating oil and work free.
6. Examine brake shoe linings for wear. Lin-
ings should be replaced if worn down close to rivet
heads. Refer to "Brake Shoe Relining" later.

BRAKE SHOE INSTALLATION

1. Install anti-rattle spring washer on each
cam and shoe guide stud, pronged side facing ad-
justing cam.

2. Place shoe assembly on backing plate with
cam and shoe guide stud inserted through hole in
shoe web; locate shoe toe in wheel cylinder piston
shoe guide and position shoe heel in slot in anchor
block.

3. Install flat washer and C-washer on cam
and shoe guide stud. Crimp ends of C-washer to-
gether.

4. After installing both shoes, install brake
shoe return spring.

5. Install hub and brake drum assembly.

DUO-SERVO FRONT BRAKE
(Refer to Figure 29)

The Duo-Servo front brakes used on these
vehicles are self-adjusting. Primary linings (shoe
toward front of vehicle) are shorter than second-
ary linings (shoe toward rear of vehicle).

Self-adjusting actuating levers are attached to
the secondary (rear) shoes on all models andoper-
ate when the brakes are applied while the vehicle-
is traveling in reverse.

BRAKE SHOE REMOVAL

1. Jactc up vehicle and remove wheel.

2. If drum cannot be removed readily, back
off adjustment (refer to "Brake Adjustments").

3. Block up brake pedal so it will not be de-
pressed while drums are removed.

4. Unhook primary shoe return spring first
from anchor pin and secondary shoe return spring
from actuating link. Refer to figure 30.

5. Remove actuating lever return spring.

6. Disengage actuating link end first from
anchor pin, then from adjusting lever pivot.

7. Remove hold-down pins and springs. Refer
to figure 31.
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1 Shoe Guide Plate 12 Adjusting Socket

2 Anchor Pin 13 Actuating Lever

3 Wheel Cylinder 14 Lever Return Spring

4 Primary Shoe Return 15 Lever Override
Spring Spring

5 Brake Backing Plate 16 Hold-Down Spring

(=]

Primary Brake Shoe 17 Adjusting Lever
and Lining Pivot

7 Hold-Down W asher 18 Secondary Brake

8 Hold-Down Pin Shoe and Lining

9 Connecting Spring 19 Actuating Link

10 Adjusting Nut 20 Secondary Shoe

11 Adjusting Screw Return Spring mm?

Figure 29 -Duo-Servo Front Brake (Automatic Adjuster)

8. Remove the actuating lever assembly.

NOTE: The actuating lever, adjusting lever
pivot and lever override spring are removed as
an assembly. It is not recommended that they be
disassembled for service purpose unless one or
more of the components is damaged. It is much
easier to assemble and disassemble the brakes by
leaving this assembly intact.

9. Remove brake shoe guide plate.

10. Pull top of shoes away from anchor pin
and wheel cylinder push rods and remove shoes
from backing plate.

11. Move top of brake shoes toward one another
crossing them until adjusting screw assembly and
spring fall off, permitting shoes to separate.

CLEANING AND INSPECTION

1. Clean all dirt out of brake drum. Inspect
drum for roughness, scoring, or out-of-round.

Replace or recondition drum as necessary. Refer
to "Brake Drums” in this section.

2. Carefully pull lower edge of wheel cylinder

Figure 30 —Unhooking Brake Shoe Return Spring

boots away from cylinders and note whether inter-
ior is excessively wet with brake fluid. Excessive
fluid indicates leakage past piston cups, requiring
overhaul of wheel cylinder.

NOTE: A slight amount of fluid is nearly al-
ways present and acts as lubricant for pistons.

3. Check all backing plate attaching bolts to

make sure bolts are tight. Clean all rust and dirt

Figure 31—Removing Hold Down Springs and Pins
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Figure 32—nstalling Primary Shoe Return Spring

from brake shoe contact surfaces on backing plate
using fine emery cloth.

4. Inspect brake shoe return springs. Ifbroken, Figure 34—Checking Operation of Actuating Lever
cracked, or weakened, replace springs. o )

5. If lining is worn to the extent that replace- shoes. Do not permit oil or grease to come in con-
ment is necessary, replace lining as directed under tact with linings. _
"Brake Shoe Relining." 2. Connect brake shoes together with connect-

ing spring and place adjusting screw assembly in
BRAKE SHOE INSTALLATION position.

1. Inspect new brake shoe and lining assem -
blies and make sure there are no nicks or burrs ~ CAUTION: Make sure the proper
on edges of shoes which contact backing plate. adju§tlng screw assem_bly_ls used (left-

NOTE: Keep hand clean while handling brake or right-hand). The adjusting screw as-

sembly must be installed with the star
wheel (adjusting screw) nearest to the
secondary shoe. The connecting spring
must be installed with the long end hooked
on the secondary shoe, so that the spring
colls will not interfere with movement of
star wheel.

3. Spread brake shoes apart at top and place
against backing plate so that primary shoe (short
lining) is toward front of vehicle. Secondary shoe
(long lining) is toward rear of vehicle.

4. Insert brake shoe webs into slots in wheel
cylinder rods.

5. Secure primary shoe to backing plate with
hold-down pin, spring and washers.

6. Place the actuating lever assembly (includ-
ing pivot and override spring) in position on sec-
ondary shoe and attach both shoe and actuating
lever assembly to backing plate with hold-down
pin, spring, and washers.

7. Install guide plate over anchor pin.

Figure 33—Brake Shoe Contact Surfaces and Backing Plate 8. Install actuating link.
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CAUTION: DO NOT hook the actuating
link over the anchor pin with a regular
spring hook tool. This may damage the
wheel cylinder boot. Place the actuating
link over the anchor pin first and then
fasten link to actuating lever assembly by
holding this assembly in the full "DOWN"
position.

9. Install primary shoe return spring in shoe
and pull over anchor pin. Refer to figure 32.

IMPORTANT: Return spring for primary shoe
is always installed AFTER actuating link, regard-
less of right or left, so that it will be in the OUT-
SIDE position on the anchor pin.

10. Install secondary shoe return spring in
shoe and pull over actuating link.

11. Pry shoes away from backing plate and
lubricate shoe contact surfaces with special lubri-
cant (S-17). Be careful to keep lubricant off linings.
Refer to figure 33.

12. Check operation of self-adjusting mech-
anism by hand operating. If there is any binding,
locate trouble and correct. Refer to figure 34.

13. Expand adjustment as far as possible to
still permit brake drums to clear linings. Install
brake drums.

14. Install wheels, lower vehicle to ground
and finish adjustment by applying brakes as many
times as required, while vehicle is traveling in
reverse, until proper pedal height is attained.

TYPE “FA” FRONT BRAKE
(Refer to Figure 35)

The type "FA” front brake is the same as the
type "F" brake except for method of adjustment.
The type "FA" brake has an automatic adjusting
mechanism.

On each shoe, a lever is pivot-pinned on the
inner side of the shoe web so that it rests againsi
the manual adjusting cam. A drum contact plug,
centered in the lined shoe table, has a shank pinned
on this lever on the outside of the web. A spring
loaded, serrated wedge slides on the lever pivot
pin, between a washer and the shoe web, and under
the contact plug shank into the space between the
plug pin and a wedge guide also pinnedon the shoe.
An adjuster torsion spring is hooked over the plug
pin, lever pivot pin and edge of shoe web. It holds
the assembly stable, keeping the plug surface flush
with lining surface.

As lining wears, the drum depresses the con-
tact plug and it swings the adjuster lever away
from the shoe table. In this gradual action, the
spring loaded wedge moves to keep the gap between

1 Brake Shoe and
Lining Assembly
2 Contact Plug

6 Torsion Spring

7 Wedge

8 Wedge Spring

3 Backing Plate 9 Flat Washer, Spring

4 Brake Shoe Return Washer, and "C"
Spring Washer

5 Wheel Cylinder

Figure 35—Type “FA” Front Brake Installed

plug pin and wedge guide closed and holds the
lever (and shoe) in adjusted position.

At maximum lining wear, the plug pin bottoms
on the inner side of its over-sized hole in the shoe
web, completing the full stroke of the mechanism.

BRAKE SHOE REMOVAL
(Refer to Figure 36)

1. Jack up axle and remove hub and brake
drum assembly as directed in "FRONT HUBS AND
BEARINGS" (SEC. 3D) in this manual.

2. Remove both brake shoe return springs,
using brake spring pliers.

3. Remove C-washer, flat washer, anti-rattle
washer and another flat washer from each pin and
remove shoes from backing plate.

DISASSEMBLE AUTOMATIC ADJUSTER
(Refer to Figure 36)

1. Unhook wedge spring from wedge and re-
move spring.

2. Unhook torsion spring from shoe web, work
spring coil off lever pivot pin and slide end of
torsion spring off contact plug pin.

3. Pull adjuster lever from opposite side of
shoe web.

4. Pull contact plug through shoe table.

5. Lift off retainer washer, wedge, and guide.
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1 Connector Tube

2 Spring Washer

3 Bolt

4 Flat Washer

5 Backing Plate

6 Bleeder Valve

7 Wheel Cylinder 14 Contact Plug

8 Brake Shoe 15 Wedge Spring

9 Flat Washer 16 Torsion Spring

10 Anti-rattle 17 Retainer Washer
W asher 18 Wedge

11 C-washer 19 Adjuster Lever

12 Return Spring 20 Brake Lining

13 Wedge Guide 21 Rivet

Sec. 5A-27
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T-4578

Figure 36—Type “FA” Front Brake Components

CLEANING AND INSPECTION

1. Clean all dirt out of brake drum. Inspect
drum for roughness, scoring, or out-of-round.
Replace or recondition brake drum as necessary.
Refer to "Brake Drums" in this section.

2. Inspect bearings and oil seals as directed
in "FRONT HUBS AND BEARINGS" (SEC. 3D) in
this manual.

3. Check backing plate attaching bolts to make
sure they are tight. Clean all dirt offbacking plate.

4. Inspect brake shoe return springs. Ifbroken,
cracked, or weakened, replace with new springs.

5. Check cam and shoe guide stud and friction
spring on backing plate for corrosion or binding.
Cam stud should turn easily with an 8-inchwrench,
but should not be loose. If frozen, lubricate with
kerosene or penetrating oil and work free.

6. Check all automatic adjuster components
and replace any which are worn or damaged. Re-
place springs if broken, cracked, or weakened.

7. Check wheel cylinders as instructed under
"Wheel Cylinder Repair” in this section. Replace
with new cylinders if necessary.

8. Examine brake shoe linings for wear. Lin-
ings should be replaced if worn down close to rivet
heads. Refer to "Brake Shoe Relining" in this
section.

ASSEMBLE AUTOMATIC ADJUSTER
(Refer to Figure 36)

1. Place the wedge guide on the shoe web (side
away from mounting plate) with the serrations
facing away from the shoe table.

2. Lay the wedge on the shoe with the serra-
tions against matching serrations on the wedge
guide. Align wedge slot with pivot pin hole.

3. Insert contact plug from inside of shoe,
guiding its shank through the hole in the shoe table
and over the wedge guide and wedge.

4. Place adjuster lever on opposite side of
shoe web and insert pins through holes in shoe
web and mating hole in contact plug shank.

5. Place retainer washer over wedge pivot
pin.

6. Slide "U" hook of torsion spring on pin
over contact plug shank. Attach end of wedge spring
to this hook, then install coil of torsion spring over
the pivot pin and pull the spring hookover the edge
of shoe web.

7. Connect wedge spring on raised hook on
the wedge "fork.”

8. Fully retract the wedge against the lever
pivot pin, pressing on the contact plug to permit
this movement. If the plug now protrudes more
than 0.005” above lining, clamp shoe in vise jaws
bear against the adjuster lever and dress down the
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plug. This can be done with a file, taking care to
not create a "flat spot” on the lining. (An alternate
method is to block adjuster lever in extendedposi-
tion and grind plug with lining.) If fully extended
plug is more than 0.005" BELOW lining surface,
replace with new plug.

BRAKE SHOE INSTALLATION

1. Place brake shoes over hold-down pins on
backing plate and install a flat washer, an anti-
rattle washer, a flat washer, and a C-washer (in
that order) on each pin. Note that each shoe has a
"heel” and "toe."” The "heel” fits in theanchor slot
of wheel cylinder, the "toe™ fits in the piston end
of wheel cylinder.

2. After installing both shoes onbackingplate,
install return springs. To install each spring,
place spring end with short hook in "toe" of shoe,
then using brake spring pliers, stretch spring and
secure long hook end in "heel" of opposite shoe.

3. Center each shoe, before installing drum,
by sliding shoe up or down in its anchor slot until
the leading and trailing edges ofthe lining are equi-
distant from the inner curl of the brake mounting
plate.

4. Back off manual adjustment cam.

5. Install hub and brake drum as directed in
"FRONT HUBS AND BEARINGS" (SEC. 3D) in this
manual.

INITIAL MANUAL LINING ADJUSTMENT

1. Rotate adjuster cam stud in the direction
of forward drum rotation. Tighten adjustment until
the lining drags on the brake drum, but not to ex-
ceed 120 inch-pounds torque.

2. Back off the adjuster cam stud while ro-
tating drum forward, until drag is just relieved.

3. Adjust the second manual shoe adjuster
cam stud in the same manner, forward to tighten
and reverse to relieve drag, and permit automatic
adjustment to take over.

TYPE “FR-3” REAR BRAKE
(Refer to Figure 37)

Each brake is equipped with two double-end
wheel cylinders which apply hydraulic pressure
to both the toe and the heel of two identical, self-
centering shoes. The shoes anchor at either toe
or heel, depending upon the direction of drum ro-
tation. Brake anchor supports and backing plate
are bolted to the axle housing flange. The supports
have removable slotted anchor pins at the shoe
heels, and adjusting screws at the shoe toes. Ad-
justing screws act as anchors inthereverse direc-
tion of rotation. Each adjusting screw is threaded
into or out of its support by means of an adjusting
wheel. Adjusting wheels are accessible through
adjusting slots in the backing plate.

1 Wheel Cylinder Heat 8 Brake Shoe and
Shield Lining Assembly

2 Upper Wheel Cylinder 9 Return Spring (Long)

3 Anchor Pin 10 Adjusting Wheel

4 Return Spring (Short) Lock Spring

5 Guide Washer 11 Adjusting Wheel

6 Guide Bolt 12 Lower Wheel
7 Guide Bolt Nut Lock Cylinder
Wire 13 BaCking Plate revous

Figure 37—Type “FR-3" Rear Brake Assembly

BRAKE SHOE REMOVAL

1. Jack up axle and remove hub and brake
drum assembly as directed in "REAR HUBS AND
BEARINGS" (SEC. 4C) of this manual.

2. Install wheel cylinder clamps to hold piston
in cylinders.

3. Remove brake shoe return springs.

4. Remove lock wires, nuts, and washers
from brake shoe guide bolts, then remove brake
shoe assemblies.

5. Remove screws attaching adjusting wheel
lock springs to anchor supports. Thread each ad-
justing screw from the shoe side of its anchor
support by turning adjusting wheels, then lift ad-
justing wheels out of slots in anchor supports.

CLEANING AND INSPECTION

1. Clean all dirt out of brake drum. Inspect
drum for roughness, scoring, or out-of-round.
Recondition or replace drum as necessary. Refer
to "Brake Drums" in this section.

2. Clean all dirt out of anchor pin holes and
adjusting screw openings in anchor supports.

3. Inspect wheel bearings and oil seals as
directed in "REAR HUBS AND BEARINGS" (SEC.
4C) of this manual.

4. Inspect brake shoe return springs. Ifbroken,
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cracked, or weakened, replace with new springs.

5. Inspect threads on adjusting screws and in
adjusting wheels for wear or damage. Replace as
necessary.

6. Examine brake shoe linings for wear. Lin-
ings should be replaced if worn down close to rivet
heads. Refer to "Brake Shoe Relining” in this
section.

BRAKE SHOE INSTALLATION

1 Install adjusting screws and wheels
anchor supports dry; use no lubricant. Insert each
adjusting wheel in slot in anchor support, insert
threaded end of adjusting screw in anchor support,
then turn adjusting wheel to thread adjusting screw
into anchor support. Insert anchor pins into holes
in anchor supports, with slots in pins facing slots
in supports.

1 Hold-Down Pin 13 Wheel Cylinder
Spring Lock 14 Brake Shoe Return

2 Hold-Down Pin Spring

3 Adjusting Screw 15 Brake Shoe Anchor

4 Adjusting Lever 16 Lever Return Spring

5 Adjusting Lever Pin 17 Adjusting Lever Pin

6 Hold-Down Spring Cup Sleeve

7 Lever Override 18 Hold-Down Spring
Spring 19 Brake Backing Plate

8 Brake Shoe and 20 Hold-Down Pin
Lining Retainer

9 Adjusting Lever 21 Hold-Down Pin
Pivot Spring

10 Adjusting Lever Cam 22 Adjusting Lever

11 Adjusting Lever Bolt Link

12 Wheel Cylinder
Shield

Figure 38-Twin-Action Rear Brake
Assembly (Automatic Adjuster)

Sec. 5A-29

HYDRAULIC BRAKES

2. Install brake shoes with cut-away end of
shoe web next to adjusting screw and with ends of
shoes engaging slots in wheel cylinder push rods
and anchor pins. Install flat washer and nut on each
brake shoe guide bolt. Tighten nuts finger-tight,
then back off nuts only far enough to allow move-
ment of shoes without binding.

3. Install brake shoe return springs, hooking
one end of each spring in brake shoe web, then
hook other end over anchor pins.

4. Remove wheel cylinder clamps.

5. Install hub and brake drum assembly as
directed in "REAR HUBS AND BEARINGS” (SEC.
4C) of this manual.

6. Adjust brakes as directed under "Brake
Adjustments."”

TWIN-ACTION TYPE REAR BRAKE
(Refer to Figure 38)

BRAKE SHOE REMOVAL
1. Raise the vehicle and place on jack stands.
2. Remove brake drums.

NOTE: If brake drums are worn severely, it
may be necessary to retract the adjusting screws.

3. Using Tool (J-22348), remove the brake
shoe pull-back springs (fig. 39).

NOTE: Since wheel cylinder piston stops are
incorporated in the anchor brackets, it is not nec-
essary to install wheel cylinder clamps when the
brake shoes are removed. However, the brake
pedal must not be depressed while the drums are
removed.

4. Loosen the adjusting lever cam cap screw
and while holding the star wheel end of the adjust-
ing lever past the star wheel, remove the cap screw
and cam.

Figure 39 —Removing Pull Back Springs
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1-2726

Figure 40 —Removing Brake Shoe Hold Down Pins

5. Remove the brake shoe hold-down springs
and pins by compressing the spring with Tool (J-
22348) and, at the same time, pushing the pin back
through the flange plate toward the tool. Then,
keeping the spring compressed, remove the lock
(C-washer) from the pin with a magnet (fig. 40).

6. Lift off the brake shoe and self-adjuster
lever as an assembly.

7. The self-adjuster lever can nowbe removed
from the brake shoe by removing the hold-down
spring and pin. Remove lever return spring also.

NOTE: The adjusting lever, override spring
and pivot are an assembly. It is not recommended
that they be disassembled for service purposes
unless they are broken. It is much easier to as-
semble and disassemble the brake leaving them
intact.

8. Thread the adjusting screw out of the brake
shoe anchor and remove and discard the friction
spring (not shown in figure 38).

9. Clean all dirt out of brake drum. Inspect
drums for roughness, scoring or out-of-round.
Replace or recondition drums as necessary.

10. Carefully pull lower edges of wheel cyl-
inder boots away from cylinders. If brake fluid
flows out, overhaul of the wheel cylinders is nec-
essary.

NOTE: A slight amount of fluid is nearly al-
ways present and acts as a lubricant for the piston.

11. Inspect flange plate for oil leakage past
axle shaft oil seals. Install seals if necessary.
12. Check all flange plate attaching bolts to
make sure they are tight. Clean all dirt and rust

from shoe contact faces onflange plate using emery
cloth.

13. Thoroughly
threads in the anchors.

clean adjusting screws

BRAKE SHOE INSTALLATION

1. Put a light film of lubricant on shoe bearing
surfaces of brake flange plate and on threads of
adjusting screw.

2. Thread adjusting screw completely into
anchor without friction spring to be sure threads
are clean and screw turns easily. Then remove
screws, position a new friction spring on screw
and reinstall in anchor.

3. Assemble self-adjuster assembly andlever
return spring to brake shoe and position adjusting

lever link on adjusting lever pivot.
4. Position hold-down pins in flange plate.

5. Install brake shoe and self-adjuster assem -
blies onto hold-down pins. Insert ends of shoes in
wheel cylinder push rods and legs of friction springs.

NOTE: Make sure the toe ofthe shoe is against
the adjusting screw (fig. 41).
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Figure 42—Measuring Points for Brake Shoe Centering

6. Install cup, spring, and retainer on end of
hold-down pin. Using Tool (J-22348) compress the
spring. With spring compressed, push the hold-
down pin back through the flange plate toward the
tool and install the lock on the pin.

7. Using Tool (J-22348) install brake shoe
return springs.

8. Holding the star wheel end of the adjusting
lever as far as possible past the star wheel, posi-

Figure 43—Positioning Adjusting Lever

Sec. 5A-31
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ACTUATING LEVER

TOP VIEW

ACTUATING LEVER
90

END VIEW

T-2730

Figure 44—Wire Gauge Position for Correct
Adjusting Lever Adjustment

tion the adjusting lever cam into the adjusting
lever link and assemble with cap screw.

9. Check the brake shoes for being centered
by measuring the distance from the lining surface
to the edge of the flange plate at the points shown
in figure 42. To center the shoes, tap the upper or
lower end of the shoes with a plastic mallet until
the distances at each end become equal.

10. Locate the adjusting lever 0.020"t00.039"
above the outside diameter of the adjusting screw
thread by loosening the cap screw and turning the
adjusting cam.

NOTE: To determine 0.020" to 0.039", turn the
adjusting screw 2 full turns out from the fully re-
tracted position. Hold a 0.060" wire gauge at a 90°
angle with the star wheel edge of the adjusting
lever. Turn the adjusting cam until the adjusting
lever and threaded area on the adjusting screw
just touch the wire (figs. 43 and 44).

11. Secure the adjusting cam cap screw and
retract the adjusting screw.

12. Install brake drums and wheels.

13. Adjust the brakes by making several for-
ward and reverse stops until a satisfactory brake
pedal height results.
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TYPE “FR-3A” REAR BRAKE

The type "FR-3A"™ rear brake is the same as
the type "FR-3" brake except for method of ad-
justment. The type "FR-3A" brake has an auto-
matic adjusting mechanism. Refer to figure 45.

Shoes are kept in adjustment individually by
identical link-crank adjuster systems. On a re-
verse braking application, the heel of ashoe moves
away from its forward-acting anchor, an action
which places a cocking motion in its link-crank
system. An adjustable eccentric on the shoe web
provides a hinge for a short link which carries this
motion to a crank lever fastened on the forward
acting anchor pin by a "c" clip. From this crank,
motion transfers through a longer link to an ad-
justing lever mounted on the opposite anchorbrac-
ket so that a pawl on the lever meshes with the
starwheel. The motion pivots (cocks) the adjusting
lever back, the force overcoming an adjuster spring
connected between a finger of the lever and the
spring pin. If lining clearance permits sufficient
movement, the adjusting lever pawl picks up the
next tooth on the starwheel.

Unintentional back-off of the starwheel is
prevented by a friction ring located on the adjuster
screw. This ring applies sufficient drag to prevent
an automatic back-off, but not enough to exclude
manual adjustments at the starwheel.

The adjustment is completed upon brake re-
lease, as the adjuster spring returns the adjusting
lever pawl, advancing the starwheel one tooth.
Completion may be delayed by anchoring pressure
against the adjuster screw; in this case it is com-
pleted as the anchor pressure is relieved by the
next forward brake application.

BRAKE SHOE REMOVAL
(Refer to Figure 46)

1. Jack up axle and remove hub and brake

drum assembly as directed in "REAR HUBS AND
BEARINGS" (SEC. 4C) of this manual. It may be
necessary to back off adjuster star wheels slightly
to free grooved drums.

CAUTION: DO NOT back off adjust-
ment so much that star wheel is jammed
against the friction ring on the star wheel
screw; this may damage the friction ring.

2. Unhook the two automatic adjuster springs.

3. Remove the two long crank links by pivoting
back the star wheel cranks until their slots align
with the link "U" hooks. Lift out links, then slide
their "S" hooks from the adjuster cranks.

1 Brake Shoe and 8 Wheel Cylinder
Lining Assembly Cover

2 Hold-down Bolt, 9 Wheel Cylinder
Washer, Nut, and 10 Backing Plate

Lock Wire 11 Adjuster Spring

3 Crank Link (Long) 12 Starwheel

4 Eccentric and Screw 13 Starwheel Crank

5 Shoe Return Spring 14 Shoe Return Spring
(Short) (Long)

6 Adjuster Crank 15 Anchor Pin

7 Crank Link (Short) 16 "C" Washer 1

Figure 45—Type “FR-3A" Rear Brake Installed

4. Remove short crank links by rotating ad-
juster cranks until link "U" hooks clear the eccen-
trics on shoe webs, then remove the smaller "U"
hooks from the adjuster cranks.

5. Spread adjuster crank C-washers and lift
off cranks.

6. Remove bolt which fastens star wheel crank
to anchor support and remove crank.

7. Remove adjuster eccentric screw and ec-
centric from brake shoe.

8. Remove two long shoe return springs and
two short return springs by sliding looped ends off
pins.

9. Remove lock wires, hold-down nuts, and
washers from hold-down bolts and lift off brake
shoes.

10. Thread each star wheel screw out of
anchor support from shoe side of support. Lift
star wheels from support slots.

NOTE: DO NOT attempt to remove a friction
ring from a star wheel screw; if necessary, re-
place with a new screw and friction ring assembly.
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1

2 Brake Lining 11 Bleeder Valve 20 Lock Wire

3 Brake Shoe 12 Wheel Cylinder Cover 21 Shoe Return Spring (Long)
4 Hole Cover 13 Wheel Cylinder 22 Crank Link (Long)

5 Starwheel Crank 14 Anchor Pin 23 Starwheel Screw

6 Adjuster Spring 15 Shoe Return Spring (Short) 24 Hold-down Bolt

7 Starwheel 16 Adjuster Crank 25 Crank Link (Short)

8 Bolt 17 C-washer 26 Eccentric Screw

9

Spring Washer 18 Hold-down Washer 27 Eccentric t-4580

Figure 46—Type “FR-3A" Rear Brake Components

CLEANING AND INSPECTION

1. Clean all dirt out of brake drum. Inspect
drum for roughness, scoring, or out-of-round.
Recondition or replace drum as necessary. Refer
to "Brake Drums" in this section.

2. Clean all dirt out of anchor pin holes and
adjusting screw openings in anchor supports.

3. Inspect wheel bearings and oil seals as
directed in "REAR HUBS AND BEARINGS" (SEC.
4C) of this manual.

4. Inspect brake shoe return springs. If they
are broken, cracked, or weakened, replace with
new springs.

5. Inspect threads on adjusting screws and
in adjusting wheels for wear or damage. Replace
as necessary.

6. Check all automatic adjuster components
and replace any which are worn or damaged. Re-
place springs if broken, cracked, or weakened.

7. Check wheel cylinders as instructed under
"Wheel Cylinder Repair" in this section. Replace
with new cylinders if necessary.

8. Examine brake shoe linings for wear. Lin-

ings should be replaced if worn down close to rivet
heads. Refer to "Brake Shoe Relining” in this
section.

BRAKE SHOE INSTALLATION

1. Insert star wheels in anchor support slots
and thread in star wheel screw from the shoe side,
friction ring end toward the shoe. For new linings,
back off screws, taking care to not jam star wheels.

NOTE: DO NOT LUBRICATE STAR WHEEL
SCREWS.

2. Position one brake shoe with its "toe" (cut-
away portion of web) located in the adjuster slot
and the "heel" in the anchor pinslotof anchor sup-
ports.

3. Install brake shoe hold-down bolt, hold-
down washer and hold-down nut. Tighten nutfinger-
tight and then back off nut one turn and insert nut
lock wire.
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4. Install the other brake shoe in same man-
ner as described in paragraphs 2 and 3.

5. Install long brake shoe return springs in
shoe web, longest shank at adjuster, and hook
springs over pins.

6. Install short brake shoe return springs in
shoe web and hook springs over pins at anchor
end.

7. Place adjuster eccentrics on shoe webs and
fasten with self-tapping screw. Tighten screw only
finger-tight to permit final adjustment later.

8. Place adjuster cranks on anchor pins, their
long arms toward shoes, bushing toward backing
plate, so that they rotate freely while resting
against return spring hooks.

9. Install and crimp adjuster crankC-washer.

10. Place star wheel crank on anchor support
and fasten with crank bolt.

11. At each adjuster crank assemble the short
link small hook into the short arm of the crank
from the lower side and hook the other end of link
around the eccentric on the shoe web.

12. Assemble long link "S" hook to long arm
of adjuster crank from upper side, rotate star
wheel crank so that slotlines up with link MU” hook.
Insert "U" hook and rotate star wheel crank back
to approximate adjusting position.

13. Install adjuster spring with short hook on
star wheel crank finger so that its long shank hook
assembles on the outer groove of the pin from the
wheel cylinder side.

BRAKE SHOE

Brake linings on these models are riveted to
the brake shoes and may be replaced. These lin-
ings may be purchased in replacement sets of four
linings and sufficient rivets of correct specifica-
tions. Refer to Parts Book for lining replacement
kits. When replacing linings, make sure that shoes

INITIAL MANUAL LINING ADJUSTMENT

1. If shoes have been relined, back off star
wheel adjustments.

2. Center each shoe; insert a pry tool against
backing plate curl and shoe (do not mar lining).
Slide shoe up or down in anchor slots until leading
and trailing edges of the lining are equidistant
from the inner curl of the brake backing plate.

3. On each shoe web, rotate hex eccentric, as
required, until linkage aligns star wheel crankpawl
with center line of star wheel screw. A SMALL
MILLED SLOT ON THE ANCHOR SUPPORT IS
THE ALIGNING MARK.

4. When aligned, lock eccentrics by tightening
self-tapping screws to 19 foot-pounds torque.

5. Install hub and drum as described in "REAR
HUBS AND BEARINGS” (SEC. 4C) of this manual.

6. Remove both adjustment slot covers from
back of backing plate.

7. Insert adjusting tool and turn each star
wheel until lining drags on drum while drum is
rotated. To tighten adjustment, move tool handle
toward axle while using inner side of adjuster slot
as fulcrum for the tool, rotating the star wheel
teeth away from the axle.

8. Back off star wheels while rotating drum
forward, until drag is just relieved. Provide ad-
ditional running clearance by backing off 8 to 10
more notches and replace slot covers. Automatic
adjustment now takes over.

REUNING

are clean and that linings are installed ina manner
that will prevent gaps between lining and shoe.

Conventional lining replacement equipment
should be used. Make sure lining fits firmly against
shoe, and that rivets are properly upset.

BRAKE DRUMS

Brake drum installations are illustrated in
"FRONT HUBS AND BEARINGS" (SEC. 3D) and
"REAR HUBS AND BEARINGS" (SEC. 4C) of this
manual. Procedures for replacing brake drums
are also included in the above mentioned sections.

Whenever brake drums are removed for serv-
icing brakes, inspect drums. If found to be scored,
rough, or out-of-round, drums should be machined.

Machining or grinding of brake drums in-
creases the inside diameter of the drum and chang-
es the lining to drum fit. When machining drums,

it is recommended that the following maximum
oversizes not be exceeded:

(@) Drums with standard diameter up to 14"

can be machined up to 0.060" oversize.

(b) Drums with standard diameter over 14"

can be machined up to 0.080" oversize.

When it is found that machining to these max-
imum limits does not provide a suitable braking
surface, discard the worn drum and replace with
a new standard drum.

DO NOT EXCEED THESE LIMITS. THIS IS A
SAFETY PRECAUTION.
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TROUBLESHOOTING CHART

LOW PEDAL OR PEDAL GOES TO TOE BOARD

N

10.

11.

© o N o g kM w

PROBABLE CAUSE
Excessive clearance between linings and drum.

Automatic adjusters not working.

Weak brake hose.

Leaking conduits.

Leaking wheel cylinder.

Leaking master cylinder.

Leaking master cylinder check valve.
Air in system.

Plugged master cylinder filler cap.

Improper brake fluid.

Low fluid level.

SPRINGY, SPONGY PEDAL

1.

2.

EXCESSIVE PEDAL PRESSURE REQUIRED TO STOP

10.

PROBABLE CAUSE
Air trapped in hydraulic system.

Improper brake fluid.

Improper lining thickness or location.

Drums worn too thin.
Master cylinder filler vent clogged.
Weak hose.

PROBABLE CAUSE
Brake adjustment not correct.
Incorrect lining.

Grease or fluid soaked lining.

Lining not in full contact.

Improper fluid.

Frozen master or wheel cylinder pistons.
Brake pedal binding on shaft.

Linings installed on wrong shoes.

Glazed linings.

Bellmouthed, barrel-shaped or scored drums.

n

10.

11.

10.

© o N o o k~ w

REMEDY

. Adjust brakes.

Make forward and reverse stops; if pedal stays
low, repair faulty adjusters.

Replace with new hose.

Repair or replace faulty parts.

Clean and rebuild.

Clean and rebuild.

Install new check valve.

Bleed system.

Clean filler cap vent holes; bleed system.

Flush system and refill with recommended
brake fluid.

Fill reservoir with brake fluid; bleed system.

REMEDY
Remove air by bleeding.

Flush, refill and bleed system. Use recom-
mended brake fluid.

Install specified lining or replace shoe and
lining.

Replace drums.
Clean vent or replace cap; bleed brakes.

Install new hose.

REMEDY

. Adjust the brakes.

Install specified linings.

Repair grease seal or wheel cylinder. Install
new linings.

Grind lining to proper radius.

Flush out system; fill with recommended fluid;
bleed.

Recondition or replace all cylinders.
Lubricate.

Install primary and secondary linings
correctly.

Sand surface of linings.

Replace or resurface drums in R.H. and L.H.
pairs.
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LIGHT PEDAL PRESSURE -- BRAKES TOO SEVERE

PROBABLE CAUSE
Brake adjustment not correct.

Loose backing plate on front axle.

Charred linings.

Incorrect lining.

Wheel bearings loose.

Lining loose on shoe.

Excessive dust and dirt in drums.
Bad drum.

© ® N o o & W D e

BRAKE PEDAL TRAVEL DECREASING
PROBABLE CAUSE

1. Master cylinder compensating port plugged.

2. Swollen cup in master cylinder.

3. Master cylinder piston not returning.
4. Weak shoe retracting springs.

5. Wheel cylinder pistons sticking.

PULSATING BRAKE PEDAL
PROBABLE CAUSE

Drums out-of-round.

Loose brake drums on hub.

Worn or loose wheel bearings.

AP w DdPE

Bent rear axle.

BRAKES FADE
PROBABLE CAUSE

1. Incorrect lining.
2. Poor lining contact.

3. Thin drum.
4. Dragging brakes.

A small amount of grease or fluid on linings.

ALL BRAKES DRAG WHEN ADJUSTMENT IS KNOWN TO

PROBABLE CAUSE

1. Pedal does not return to stop.

1.

© ©® N O O AW N e
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REMEDY
Adjust the brakes.
Tighten plates.
Replace the linings.
Sand the surfaces of the linings.
Install factory specified linings.
Adjust wheel bearings.
Replace lining or shoe and lining.
Clean and sand drums and linings.

Turn drums in pairs or replace.

REMEDY

Open, use air or .015 wire. Remove any burr
in bore.

Replace rubber parts flush system. Refill with
recommended fluid.

Rebuild master cylinder.
Replace springs.

Clean cylinder bores and parts. Replace bad
parts.

REMEDY
Refinish drums.
Tighten.
Replace or adjust.

Replace axle.

REMEDY

Replace lining with lining recommended.
Grind lining to proper radius; adjust.

Replace drum.

Adjust.

BE CORRECT
REMEDY
Lubricate the pedal.
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ALL BRAKES DRAG WHEN ADJUSTMENT IS KNOWN TO BE CORRECT (Cont’d.)

PROBABLE CAUSE

Improper fluid.

Compensating or bypass port of master
cylinder closed.

Use of inferior rubber parts.

ONE WHEEL DRAGS

1.

> won

5.

6
7
8.
9

PROBABLE CAUSE

Weak or broken shoe retracting springs.

Brake shoe to drum clearance too small.
Loose wheel bearings.

Wheel cylinder piston cups swollen and dis-
torted or the piston stuck.

Pistons sticking in wheel cylinder.
Drum out-of-round.

Obstruction in line.

Distorted shoe.

Defective lining.

PULLS TO ONE SIDE

PROBABLE CAUSE
Grease or fluid soaked lining.

Loose wheel bearings, loose packing plate on
rear axle or front axle or loose spring bolts.

Linings not of specified kind or primary and
secondary shoes reversed.

Tires not properly inflated or unequal wear of
tread. Different tread non-skid design.

Linings charred.

W ater, mud, etc., in brakes.

Wheel cylinder sticking.

Weak or broken retracting springs.

Out-of-round drums.

&
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REMEDY

Replace rubber parts and fill with recom-
mended brake fluid.

Open by air or .015 wire. Remove any burr
in bore.

Install proper parts.

REMEDY

Replace the defective brake shoe springs and
lubricate the brake shoe ledges.

Adjust.
Adjust wheel bearings.

Rebuild cylinders.

Clean or replace pistons; clean cylinder bore.
Grind or turn both front or rear drums.

Clean out or replace.

Replace.

Replace with specified lining.

REMEDY
Replace with new linings.

Adjust the wheel bearing, tighten the backing
plate on the rear and front axles and tighten
spring bolts.

Install specified linings. Install shoes
correctly.

Inflate the tires to recommended pressures.
Rearrange the tires so that a pair of non-skid
tread surfaces of similar design and equal
wear will be installed on the front wheels, and
another pair with like tread will be installed
on the rear wheels.

Sand the surfaces of the lining.

Remove any foreign material from all of the
brake parts and inside of the drums. Lubricate
the shoe ledges and rear brake cable ramps.

Repair or replace wheel cylinder.

Check springs — replace bent, open-coiled or
cracked springs.

Resurface or replace drums in left- and right-
hand pairs (both front and both rear).
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PULLS TO ONE SIDE (Cont’d.)

10.
11.

12.
13.
14.
15.
16.
17.

PROBABLE CAUSE
Brake dragging.

Weak chassis springs, loose U-bolts, loose
steering gear, etc.

Loose steering.

Unequal camber.

Clogged or crimped hydraulic line.

Wheel cylinder size different on opposite sides.
Loose king pin.

Bad drum.

ONE WHEEL LOCKS

1.
2.

PROBABLE CAUSE
Gummy lining.

Tire tread slick.

WET WEATHER: BRAKES GRAB OR WON’T HOLD

P np e

PROBABLE CAUSE
Linings too sensitive to water.
Dirty brakes.
Bent backing plate -- opening.

Scored drums.

BRAKES SQUEAK

10.

PROBABLE CAUSE
Backing plate bent or shoes twisted.

Metallic particles or dust imbedded in lining.

Lining rivets loose or lining not held tightly
against the shoe at the ends.

Drums not square or distorted.
Incorrect lining.

Shoes scraping on backing plate ledges.

Weak or broken hold down springs.
Loose wheel bearings.

Loose backing plate, anchor, drum, wheel
cylinder.

Linings located wrong on shoes.

10.
11.

12.
13.
14.
15.
16.
17.

10.

O

REMEDY
Check for loose lining. Adjust.

Replace spring, tighten U-bolts, adjust
steering gear, etc.

Repair and adjust.

Adjust to Specifications.”
Repair or replace line.
Replace with correct cylinders.
Replace king pins or bushings.

Refinish drums in pairs.

REMEDY
Reline.

Match up tire treads from side to side.

REMEDY
Reline.
Clean out.
Straighten.

Grind or turn in pairs.

REMEDY
Straighten or replace damaged parts.

Sand the surfaces of the linings and drums. Re-
move all particles of metai that; may be found
in the surfaces of the linings.

Replace rivets and/or tighten lining by re-
riveting.

Turn or grind or replace drums.
Replace lining.

Apply brake lube to ledges. Replace with new
shoe and linings, if distorted.

Replace defective parts.
Tighten to proper setting.
Tighten.

Install linings correctly.
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BRAKES CHATTER

PROBABLE CAUSE

1. Incorrect lining to drum clearance.
2. Loose backing plate.

3. Grease, fluid, road dust on lining.
4. Weak or broken retractor spring.
5. Loose wheel bearings.

6. Drums out-of-round.

7. Cocked or distorted shoes.

8. Tapered or barrel-shaped drums.
SHOE CLICK

PROBABLE CAUSE

1. Shoes lift off backing plate and snap back.
2. Hold down springs weak.

3. Shoe bent.

4. Grooves in backing plate pads.

TROUBLE SHOOTING POWER HYDRAULIC BRAKES

NOTE:

with standard brakes.

© N o o bk~ w DN e
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REMEDY
Readjust to recommended clearances.
Tighten securely.
Clean or reline.
Replace.
Readjust.
Grind or turn drums in pairs.
Straighten or replace.

Grind or turn in pairs.

REMEDY

Change drums side to side or grind drums
(in pairs).

Replace springs.
Straighten.

Grind and lubricate.

(Vacuum Assist Units)

The same types of brake troubles are encountered with power brakes as
Before checking the power brake system for

source of trouble, refer totrouble diagnosis of standard hydraulic brakes.
After these possible causes have been eliminated, check for cause as

outlined below.

NOTE:

Make the following test before checking hard pedal for the cause. With

the engine stopped, depress the brake pedal several times to eliminate
all vacuum from the system. Apply the brakes, and while holding the foot
pressure on the brake pedal, start the engine. If the unit is operating

correctly,

the brake pedal will move forward when the engine vacuum

power is added to the pedal pressure. If this test shows that the power
unit is not operating, the trouble may be one of the following:

BRAKE SYSTEM LOSES FLUID

PROBABLE CAUSE

External Leak: Leaking-pipe connections, hose,
wheel cylinders, master cylinder head nut, etc.

Internal Leaks: Past secondary seals into
power unit. Check vacuum hose for fluid.

REMEDY

1. Clean parts. Tighten. Replace defective parts.

2.

Rebuild master cylinder.
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NO BOOST -- HARD PEDAL
PROBABLE CAUSE

Stuck check valve.

Air inlet blocked.

e

Air valve stuck.

Faulty diaphragm.
Faulty piston seal.

Leaks internally.

®© N o o

Leaking vacuum tank.

SLOW BRAKE PEDAL RETURN
PROBABLE CAUSE

1. Excessive seal friction in power unit.

2. Faulty valve action.

3. Broken return spring.

BRAKES GRABBY
PROBABLE CAUSE
1. Broken valve spring.
2. Sticking vacuum valve.

3. Reaction diaphragm leakage.

TRUCK MODELS

TYPE oo
Adjustment..

Lining Width......... .
Lining Thickness....ccoveinirncrs
Lining Area-Sq. In. per Axle..........
Cab Models—Only.
<> Cowl Models—Only.
® Available with 15 x 3.5 Shoes.

Bent, broken obstructed tube. Collapsed hose.

> woN e
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REMEDY

Replace defective parts.

Replace valve.

Replace filter. Open passages.

Disassemble unit — cle
parts.

Replace diaphragm.
Replace seal.
Rebuild.

Repair tank.

an -- replace defective

REMEDY

Rebuild unit.
Rebuild unit.

Replace spring.

REMEDY

Rebuild unit.
Clean and lubricate.

Rebuild unit.

SPECIFICATIONS

FRONT BRAKES

CE, CS40
CE, CS50
SE, SS50

Duo-Servo
Automatic
14 x VA
2V/

w
136.4

CE, CS50< CE, CS50 @
CE, ME60<3 SE, SS50
TE, TS50 O)
TE.60
«p > “EA”
Manual Automatic
15x3 15x3
3" 3"
Bie" Bie"
198.1 198.1
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SPECIFICATIONS (CONT.)

REAR BRAKES

TRUCK MODELS CE, CS40() CE, CS50 SE, SS50

CE, CS50 CE, ME60<2>

SE, SS50 TE, TS50

TE, TS50 TE60<2>
TYPE it Twin-Action "FR-3” “ FR-3A”
Adjustment. Automatic Manual Automatic
Siz€.nn. . 15x4 15x6 15x6
Lining Width....... . 4" 6" b
Lining Thickness % " w W
Lining Area—Sq. In. per Axle.... 249.4 3773 377.3

(") Available with 15 x 5 Shoes.
£> Available with 15 x 7 Shoes.

POWER CYLINDERS

STANDARD POWER HYDRAULIC
OR MFG. OVERALL CYLINDER DIAPHRAGM PISTON
TRUCK MODELS OPTIONAL *MFG. MODEL NO. DIAMETER BORE STROKE STROKE
CE CS, PS40.....mrrinriniinnns Opt. B-P 2508827 12.78" - 5.44" 531"
Std.
. Std.
(01111 Opt.
Std. B-P 2508643 12.78" - 4.30" 4.19"
Std. B-P 2508829 12.78" - 5.44" 5.31"
Opt.
Std. B-P 2503139 12.78" - 4.70" 4.66"
Std.

*B-*P—Bendix Products

WHEEL CYLINDERS

BRAKE CONTROLS WHEEL
MASTER CYLINDER TYPE BRAKE AXLE MODEL CYé_IOI\éIZER
MASTER
TRUCK MODELS MASTER CYLINDER DUO-SEIVO...uvereerieres eeeererineineeneines F-050, F-055... ....... w
CYLINDER* BORE TV s F-070. F-090 . ....... Pk
P4 F-110. s e Pk
P/ F-070..iiiiiinns e PK'"
Pl H-110, H-135.. ... p/2"
“w H-150, T-150... ...... P2
Pl "FR=3" ety e H-170, T-170.. ........ Pk
'?’ﬁ.. 17121, 17221..........P/A"
I 24" "FR-BA” s s H-170, T-170... ........ PK"
p/2"
EZ" Only genuine Hydraulic Brake Fluid as speci-
o " T
*All Models with Optional Split Brake System have a 1% " Master Tled n LUBRIC.ATION (SEC. 0), should be used
Cylinder Bore. in the hydraulic brake system. The use of

other fluids may cause deterioration of rubber
cups in master and wheel cylinders, and may
induce corrosion of the metal parts of the
cylinders.
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INDEX
Subject Page No. Subject Page No.
Brake System Equipment ... 5B-42 Trailer Brake Hand Control Valve ... 5B-55

Brake System Maintenance
Brake Adjustments ...
Slack Adjusters

Brake Chambers (Standard) ... 5B-48
AL TaANKS s 5B-48
Air Pressure Check Valve....cveivevveceennn. 5B-49

Safety V alve .., et 5B-49
Pressure Protection V alve ...
Quick Release Valve
Moisture Ejector V alve......

Brake Application V alves....

ATE LINES s
AIr Pressure G alUge e
Low Air Pressure Switch
Trailer Brake Controls ...
I.C.C. Brake System Equipment........... 5B-55

BRAKE SYSTEM EQUIPMENT

The air brake system comprises a group of
devices, some of which maintain a supply of com-
pressed air, some of which direct and control the
flow of the compressed air, and others whichtrans-
form the energy of compressed air into the mech-
anical force and motion necessary to apply the
brakes. Refer to figure 1 for typical schematic
diagram.

Information in this section covers all standard
air brake equipment, as well as other units which
are used as optional equipment on some models.

There are two basically different types of air
actuated brakes used on vehicles covered by this
manual. One type is the cam-type brake which is
energized by an air chamber and slack adjuster
arrangement. The other is called Stopmaster,
which is a complete assembly consisting of two
air chambers connected to two brake shoes through
tubes containing push-rod and plunger assemblies.
All information relative to Stopmaster brakes is
found under the heading of "Stopmaster Brakes"
in this section. Unless otherwise specified, all
pedals, valves, controls, etc., covered in this
manual apply to both cam-type and Stopmaster
type brake systems.

Refer to AIR COMPRESSOR AND GOVERNOR
(SEC. 5D) for information relative to air com-
pressors and governors.

Trailer Emergency Air Supply Control Valve 5B-55

Tractor Protection (Breakaway) Valve . 5B-56
Double Check Valve and Stop Light Switch . 5B-57
Front Brake Limiting Valve and Two-Way

Control Valve . 5B-57
Anchorlok Brake Chambers. ... 5B-60
Front Brake Shoes and Anchor Pins 5B-61
"S” Cam Rear Brakes .., 5B-62
Brake DrumsS s 5B-63
Stopmaster Brakes .. 5B-64
"Fail-Safe” Brakes ... - 5B-71
"Super Fail-Safe” Brakes......... s 5B-75
Specifications .o 5B-78
Troubleshooting Chart - General.....c.cc...... 5B-79
Troubleshooting Chart - Stopmaster 5B-82

BRAKE SYSTEM MAINTENANCE

Normal operation of braking system necessi-
tates periodic tests, inspection, and adjustments to
assure safe, efficient operation. Test, inspection
and adjustment procedures for each air brake con-
trol unit are described under individual headings
in this section. Since the vehicles covered by this
Service Manual will be used in a wide variety of
operation types, it is impossible to fix maintenance
intervals (either time or mileage) which will sat-
isfactorily suit all conditions. Therefore, any such
intervals stated in these maintenance procedures
must be related to the type ofusage to which a par-
ticular vehicle is put. Obviously, a truck used in
city "stop and start” driving will require different
service operations and intervals than one hauling
"over the road" for long distance. With this in
mind, all service intervals should be related to a
specific vehicle.

Compression and subsequent cooling of air
causes the moisture in the air to condense. This
moisture collects in air tank and should be drained
daily. Drain cocks are provided at bottom of air
tanks for this purpose. Satisfactory draining is
accomplished only by leaving the drain cocks open
after compressed air has escaped and until all
drainage stops.

Some vehicles are equipped with a moisture
ejector valve (optional), which eliminates the need
for daily drainage of air tanks. For description of
how this valve works, refer to procedures under
heading of "Moisture Ejector Valve."
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DELIVERY LINES
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> CAD

1 Slack Adjuster 8 Trailer Brake Hand 16 Trailer Brake Emergency
2 Standard Brake Chamber Control Valve Line
3 Limiting and Quick Release 9 Two-Way Valve 17 Air Tanks
Valve 10 Low Air Buzzer Switch 18 Stopmaster Brake
4 Air Compressor 11 Air Gauge Chambers
5 Air Intake 12 Application Valve 19 Check Valve
6 Governor 13 Double Check Valve 20 Moisture Ejector Valve
7 Emergency Parking 14 Tractor Protection Valve 21 Drain Valve
"Push-Pull" Valve 15 Trailer Brake Service Line 22 Safety Valve +340

Figure 1—Schematic Diagram of Typical Air Brake System

The complete air system should be checked
for leakage at regular intervals. Build up airpres-
sure in system to governor cut-out point, then with
engine stopped and brakes released, observe rate
of air pressure drop registered by the dash air
pressure gauge. The rate of drop should not ex-
ceed two pounds per minute.

With engine stopped amd brakes fully applied,
observe rate of air pressure drop registered by
the dash gauge. Rate of drop should not exceed
three pounds per minute.

If leakage is excessive, leakage test should be
made at air line connections and at all air brake
control units as directed under individual headings
later in this section.

In cold weather, particular attention should be
given to draining of moisture from air system.

PREVENTIVE MAINTENANCE
CHART

THE PREVENTIVE MAINTENANCE
CHART ON THE OPPOSITE PAGE IS
PROVIDED TO MAKE SUGGESTED REC-
OMMENDATIONS RELATIVE TOSCHED-
ULED MAINTENANCE OF AIR BRAKE
SYSTEM COMPONENTS. PROPER MAIN-
TENANCE WILL HELP TO REDUCE
PREMATURE FAILURE AND PROMOTE
SAFETY.
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PREVENTIVE MAINTENANCE CHART

The vehicles covered by this Maintenance Manual are used in different types of operation. With these conditions, it is impossible to establish the
maintenance intervals (either time or mileage). Therefore, any such intervals given in the following Maintenance Chart must be related to the type of
operation in which a particular vehicle is used. Intervals given are manufacturer’s recommendations and should be considered as maximum periods.
Maintenance operations at shorter intervals are preferable to longer intervals.

Whenever any assembly is removed and disassembled for maintenance it is advisable to replace all grommets, gaskets, O-rings etc., and any
other parts which show wear or deterioration.

ITEM

Check Valves
Air Tank Check Valve

Low Air Pressure Switch

Safety Valve
Air Lines
Moisture Ejector Valve

Alcohol Evaporator

Brake Shoe Assemblies
Slack Adjuster

Std. Brake Chamber
Anchorlok Brake Chamber
Stopmaster Brake Chamber
“ Fail-Safe” Brake Chamber

"Super Fail-Safe” Brake
Chamber

Application Valve

Relay Valve
Push-Pull Valve

Limiting-Quick Release Valve

Pressure Protection Valve

Trailer Brake Hand
Control Valve

Tractor Protection Valve

Double Check Valve and
Stop Light Switch

Trailer Emergency Stop
Light Switch

Air Compressor

Governor

INTERVAL (1)

6 M0s.—50,000 Miles-1800 Hrs.
6 Mos.—50,000 Miles-1800 Hrs.
300 Hrs.—8,000 Miles
3.600 Hrs.—100,000 Miles-1 Year
Annually
5.000 Miles
1800 Hrs.—50,000 Miles-6 Mos.
10.000 Miles-2 Months
50.000 Miles—1 Year

@
3.000 Miles
3.600 Hrs.—100,000 Miles-1 Year

2 Months—25,000 Miles

Annually— 100,000 Miles or at Brake Reline

300 Hrs.—8,000 Miles—30 Days
3.600 Hrs.-100,000 M iles-1 Year
3.600 Hrs.—100,000 Miles-1 Year
3.600 Hrs.—100,000 Miles-1 Year
Annually

6 Months—50,000 Miles

1500 Hrs.—50,000 Miles

3000 Hrs.-100,000 Miles-1 Year
Annually

Monthly-10,000 miles
Annually—50,000 Miles

900 Hrs.-25,000 Miles
Annually—50,000 Miles

@

500 Hrs.—15,000 Miles
3000 Hrs.—100,000 Miles

MAINTENANCE OPERATION

Remove, disassemble, clean, inspect
Remove, disassemble, clean, inspect
Check Electrical Connections
Remove, disassemble, clean, inspect
Remove, disassemble, clean, inspect
Test for leaks; tighten as necessary
Remove, disassemble, clean, inspect
Remove and clean strainer

Remove, disassemble, clean, inspect
Check lining thickness or less, reline)
Lubricate at chassis lubrication

Remove, disassemble, clean, inspect

Check operation and air lines

Remove, disassemble, clean, inspect

Lubricate treadle pin and roller pin
Remove, disassemble, clean, inspect
Remove, disassemble, clean, inspect
Remove, disassemble, clean, inspect
Remove, disassemble, clean, inspect
Remove, disassemble, clean, inspect
Check operation—lubricate cam and follower
Remove, disassemble, clean, inspect
Remove, disassemble, clean, inspect
Check electrical connections and operation
Remove, disassemble, clean, inspect
Check electrical connections and operation
Remove, disassemble, clean, inspect

Clean carbon from valves and discharge line. Check
mounting bolts and tighten. Check lines for leaks.

Clean or replace filters

Remove, disassemble, clean, inspect, re-set

(1) Where more than one interval is given, operation to be performed at time of whichever occurs first.

(2) Determined by severity of service.
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BRAKE ADJUSTMENTS

Brake adjustments to compensate for normal
lining wear are made at slack adjuster at each
wheel. Adjustment must be made before the brake
chamber push rod travel reaches the maximum
working stroke listed in "Specifications” at end
of this section.

On S-50 and conventional 60 Series models,
an adjustable push rod is used between the brake
pedal and the brake application valve. On tilt cab
models, an adjustable stop screw is provided to
control the pedal push rod to application valve
relationship. These adjustments are not normally
required except when the application valve, pedal,
or push rod have been removed and reinstalled.

PUSH ROD ADJUSTMENT
(CONV. AND "S" MODELS) (Figs. 2 and 3)

Push rod adjustment controls the exhaust
opening between the hollow end of the application
valve piston and the exhaust valve, and the pedal
travel before brake application begins. If push
rod is too long, it will prevent the piston from
leaving the exhaust valve and brakes will not re-
lease, or if it does not open far enough it can re-
sult in slow brake release. If pushrodis too short,
excessive pedal travel will be required to start
brake application, and full brake application may
not be obtained. With push rod installed, adjust
as follows:
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Figure 3—Brake Pedal and Linkage (“S” Models)

1. Loosen lock nut on push rod.

2. Adjust push rod to obtain 1/8” free play of
brake pedal at pedal pad before push rod contacts
air valve piston.

3. Hold push rod while firmly tightening lock
nut.

4. Check brake operation for full application
and release.

PEDAL STOP SCREW ADJUSTMENT
(TILT CAB MODELS) (Fig. 4)

Pedal stop screw adjustment controls the ex-
haust opening between the hollow end of the appli-
cation valve piston and the exhaust valve. It also
controls the pedal travel before brake application
begins. If stop screw is turned down too far, it will
prevent the piston from leaving the exhaust valve
and brakes will not release. If it does not open far
enough it can result in slow brake release. If stop
screw is not turned down far enough, excessive
pedal travel will be required to start the brake ap-
plication, and full application may not be obtained.
Adjust stop screw as follows:

1. Loosen lock nut on pedal stop screw.

2. Back stop screw out until there is free play
between the push rod and the application valve
piston cup.

3. Turn stop screw down until all free play is
removed, then back screw out %turn and lock.
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1 Push Rod to Pedal Pin

2 Push Rod

3 Application Valve

4 Valve and Pedal Support
Bracket 7 Lock Nut

5 Application Valve Piston 8 Pedal to Bracket
Cup Pin

6 Pedal Stop Screw 9 Pedal T1563

Figure 4—Brake Pedal and Linkage (Tilt Cab Modelsl

4. Hold stop screw while tightening lock nut.
5. Check brake operation for full application
and release.

BRAKE LINING WEAR ADJUSTMENT
(Refer to Fig. 5)

NOTE: On vehicles equipped with "Stopmaster™
brakes, brake shoe adjustment is covered under
"Stopmaster Brakes" near end of this section.

Slack adjusters function as adjustable levers
and provide a quick and easy method of adjusting
the brakes to compensate for normal lining wear.
Positive-locking type slack adjusters are used on
all vehicles. Internal construction of all slack ad-
justers is as shown in figure 6; however, lever
arm (body) may be offset to suit installation re-
quirements. Refer to "Air Brake Specifications”
at end of this section to determine slack adjuster
type used.

The most efficient brake action with "S" cam
brakes, will be obtained when the arm travel of the
slack adjuster is held to a minimum so that the

Figure 5—Typical Air Brake Adjustment

full length of the lever is utilized during brake ap-
plication. Minor adjustment to compensate for
normal lining wear should be confined to the slack
adjusters.

Push rod travel should be maintained as short
as possible without brakes dragging (refer to fig.
5). Push rod travel should be checked after every

PUSH LOCK SLEEVE IN TO
DISENGAGE HEAD OF WORM
SHAFT TO MAKE ADJUSTMENT

LOCK SLEEVE MUST COME OUT
AND ENGAGE HEAD OF WORM
SHAFT TO LOCK ADJUSTMENT

Lock Sleeve Worm
Spring Worm Shaft
Dowel Gear
Lever Cover Plate
Rubber Plug T-2325

Figure 6—Slack Adjuster
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7 Brake Chamber
8 Air Brake Hose

1 Adjusting Worm Shaft
2 Lubrication Hole Plug

3 Clevis Pin 9 Front Axle
4 Slack Adjuster 10 Brake Camshaft
5 Adjusting Clevis 11 Snap Ring

6 Mounting Bracket

Figure 7—Brake Chamber and Slack
Adjuster Installed (Front)

2,000 miles of operation to determine whether ad-
justment is necessary. Brake linings should bere-
placed before wear exposes rivet heads and causes
drum damage.

1. With wheel jacked up, turn slack adjuster
worm shaft until brake drags, then back off until
wheel turns freely.

NOTE: Lock sleeve must be pushed in before
worm shaft can be turned (fig. 6). Make sure sleeve
is pushed in far enough to clear hex end of worm
shaft before turning shaft.

2. Be sure wheel turns freely with brakes
fully released. After completing adjustment, make
sure lock sleeve comes out and engages hex end
of worm shaft (fig. 6). Pry sleeve out with screw-
driver if necessary. Coat lock sleeve and end of
worm shaft with wheel bearing grease to keep out
dirt and moisture to assure free movement of
sleeve at next adjustment.

SLACK ADJUSTERS

SLACK ADJUSTER OPERATING TEST

Apply brakes and make sure all slack adjust-
ers rotate freely and without binding. Release
brakes and make sure all slack adjusters return
to released position freely without binding.

With brakes released, make sure the angle
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1 Air Brake Hose
2 Brake Chamber
3 Mounting Bracket
4 Slack Adjuster

5 Rear Axle

6 Snap Ring

7 Brake Camshaft

8 Lubrication Hole Plug
9 Clevis pin

10 Adjusting Clevis t2%

Figure 8—Brake Chamber and Slack
Adjuster Installed (Rear)

formed by slack adjuster arm and brake chamber
push rod is greater than 90 degrees. All slack
adjusters should be set at the same angle. With
brakes applied, make sure the angle formed by the
slack adjuster arm and brake chamber push rod is
still slightly greater than 90 degrees and that all
are at the same angle. If angle is less than 90 de-
grees with brakes applied, slack adjuster is going
"over center." Adjust brakes as previously des-
cribed under "Brake Adjustments.”

SLACK ADJUSTER REPLACEMENT
(Refer to Figs. 7 and 8)

Removal

1. Remove clevis pin attaching brake chamber
push rod yoke to slack adjuster.

2. Remove lock ring or cotter pin and spacer
securing slack adjuster on camshaft. Slide slack
adjuster off end of shaft.

Installation

1. If a new slack adjuster is being installed,
make sure it is the same size and type as that re-
moved. Make sure spacing washer is in place on
camshaft. Slide slack adjuster onto camshaft and
attach with spacer and lock ring or cotter pin.

2. Connect brake chamber push rod yoke to
slack adjuster with clevis pin and cotter pin. Refer
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to "Brake Chamber Installation” for adjustment of
brake chamber push rod.

3. Adjust brakes as directed under "Brake

Adjustments.”

BRAKE CHAMBERS (STANDARD)

All service information in the following para-
graph refers only to standard chambers. Standard
chambers are used on front brakes on all models
covered by this manual. Dependent upon rear axle
model used or optional equipment ordered the
chambers at rear brakes may be standard, Stop-
master, "Fail-Safe," "Super Fail-Safe" or Anchor-
lok. The different type chambers are covered else-
where in the manual under appropriate headings.

An air brake chamber is used at each wheel
to convert the energy of compressed air into the
mechanical force and motion required to apply the
brakes. The yoke on the brake chamber push rod
connects to a slack adjuster which is mounted on
the brake camshaft. Push rod opening and four
equally spaced holes near clamping flange in non-
pressure plate provide for breathing and drainage.
For illustration of brake chambers installed see
figure 7 (at front axle) and figure 8 (at rear axle).

Brake chambers have two different type clamp
rings; (1) a two-piece ring with two bolts and (2)
a one-piece clamp ring with two bolts at the clamp
ring joint.

BRAKE CHAMBER OPERATION

As air pressure enters the brake chamber
behind the diaphragm, the diaphragm forces push
rod outward, thus applying force to the slack ad-
juster which rotates brake camshaft, applying
brakes. When air pressure is released from the
brake chamber, the brake shoe return springs and
the push rod spring return brake shoes, camshaft,
slack adjuster, push rod, and diaphragm to re-
leased position.

BRAKE CHAMBER
SERVICEABILITY TESTS

1. Operating Test

Apply brakes and see that the brake chamber
push rods move out promptly without binding. Re-
lease brakes and see that they return to released
position without binding.

2. Leakage Test

a. While full brake pressure is being deliver-
ed apply soap suds to clamp ring holding the dia-
phragm in place between the pressure plate and
non-pressure plate. No leakage is permissible. If
leakage is evident, tighten clamp ring bolts.

b. With the brakes fully applied, check for
leakage through the diaphragm by coating the push

rod hole and drain holes in non-pressure plate
with soap suds. No leakage is permissible. Ifleak-
age is evident, replace the diaphragm.

BRAKE CHAMBER REPLACEMENT

1. Removal

Disconnect the air line from brake chamber.
Disconnect push rod yoke from slack adjuster.
Remove nuts from brake chamber mounting studs,
then remove brake chamber assembly.

2. Installation

Install the brake chamber on mounting bracket
and secure with stud nuts and lock washers. Con-
nect push rod yoke to slack adjuster. Adjust the
brakes as previously directed under "Brake Ad-
justments.” Apply brakes and make sure push rod
is correct length. Angle formed by push rod and
slack adjuster should be greater than 90 degrees
with brakes released, and with brakes applied
after being adjusted, this angle should still be
greater than 90 degrees; in other words, the slack
adjuster should not go "over center” during brake
application. If necessary, adjust yoke on push rod
to obtain this condition. Push rod must not extend
through yoke far enough to interfere with slack
adjuster. Test brake chamber as directed under
"Serviceability Tests."

MAINTENANCE

It is recommended that all brake chambers be
removed, disassembled, inspected and thoroughly
cleaned at the time that brakes are relined or at
one year periods, whichever occurs first (also de-
pendent upon the type of operation and operator
experience). Any parts worn, cracked, or deter-
iorated should be replaced.

AIR TANKS

The number of air tanks used andtheir mount-
ing locations vary from model to model. On tilt
cab models one tank is mounted crossways between
frame side rails behind front bumper and in front
of first frame crossmember. On conventional cab
models the tanks are mounted along the outside of
the left frame rail, under the cab in the step area.
On "cowl" models the air tank is mounted on the
outside of the left-hand frame side rail near the
front of the vehicle.

The purpose of the air tanks is to provide a
place to store compressed air so there will always
be an ample supply available for immediate oper-
ation of the brakes. Tanks provide storage for
sufficient compressed air for several brake ap-
plications with engine stopped.

Another purpose of the air tanks is to provide
a place where the air, heated during compression,
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can cool and the water vapor can condense. Most
of this condensation takes place in the "wet" tank;
this is the tank into which the compressed air is
first discharged from the compressor. Condens-
ation should be drained from all air tanks daily.
To drain tanks properly, leave drain cocks open
until all air escapes and draining stops. Daily
draining is not necessary on those models which
have the optional moisture ejector valve.

All pressure for operation of the brakes and
air compressor governor is taken from the dry
tank. A one-way check valve at inlet to second tank
prevents loss of air pressure from the secondtank
in the event of leakage in the firsttank or air com-
pressor discharge line.

Air tank U-bolts and supportbrackets to frame
bolts should be chocked for looseness at regular
intervals and tightened if necessary. Air tank may
be cleaned inside using steam or hot water. If cor-
rosion or other damage has weakened the tank, it
must be replaced.

AIR PRESSURE CHECK VALVE

There are several different kinds of check
valves used on vehicles covered by this manual.

Check valve prevents loss of air pressure
from second air tank in the event of leakage in the
first tank or in the air compressor discharge line.
Arrow on valve body indicates direction of air
flow through valve.

The rubber valve seat should be replaced if

there is any evidence of deterioration or hardening.

Valve spring should be replaced if weakened by
rust or corrosion. Valve disc should be perfectly
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smooth and free of rust or corrosion. When in-
stalling check valve, make sure it is installed to
permit air flow from first tank into second tank as
indicated by the arrow on valve body.

Another type check valve, which is an integral
part of the divided air tank assembly, is to be
serviced and repaired as detailed in the following
procedures (refer to fig. 9). This valve is built
into the tank at the point where the "wet” tank por-
tion is divided from the "dry" tank portion (refer
to fig. 10).

DIVIDED TANK CHECK VALVE SERVICE
(Refer to Fig. 9)

1. Drain air from all reservoirs.

2. Remove cap nut carefully. Nut compresses
both valve spring and valve seat spring and parts
will "fly off" if not removed carefully.

3. Remove springs, valve, and valve seat.

4. Inspect all parts for cracking, deterior-
ation, or swollen condition. Discard any bad parts.

5. Clean valve seat area.

6. Reassemble, using new parts as necessary.
Install seatandO-ring assembly, valve, and springs.

7. Compress springs by pushing down on cap
nut and thread cap nut into tank. Tighten cap nut.

8. Build up air pressure in system and deter-
mine effectiveness of check valve by opening drain
cock on "wet" portion of tank and note pressure
retention in "dry" portion of tank.

SAFETY VALVE

A safety valve is installed in air tank to elim-
inate the possibility of air pressure building up in
the system beyond a safe maximum in the event
of failure of the air compressor governor.

OPERATION

When pressure in the air tank is built up to
exceed 145 to 155 psi, air pressure forces ball
valve off seat, permitting air to escape through
exhaust port to atmosphere. After pressure bleeds
down, spring forces ball back onto the seat.

MAINTENANCE
Check safety valve periodically for leakage,

Figure 10—Divided Air Tank
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using soap suds at exhaust port, with 90 pounds
pressure in tank. Leakage should not exceed a 3-
inch bubble in 3 seconds. Once a year, safety valve
should be disassembled, cleaned with kerosene,
and reset to blow off at 145 to 155 psi.

ADJUSTMENT (Fig. 11)

1. Loosen lock nut.

2. Adjust pressure by turning adjusting screw.
Turn clockwise to increase pressure or counter-
clockwise to decrease pressure.

3. Tighten lock nut.

PRESSURE PROTECTION VALVE

The pressure protection valve is used onsome
models. It is mounted in a delivery port of the ap-
plication valve. On some series trucks it may be
used with optional equipment (air shift, differential
lock, etc.). In the optional application, it is located
in the outlet air line of air tank between air tank
and optional equipment.

The function of the valve is to close the air
lines to horns, wipers, transmission shift, differ-
ential lock, etc., when the pressure in the main air
system falls below 65 psi (- 51bs.). Thus, in the
event of pressure loss to 65 psi, there still will be
sufficient pressure left to apply service or emer-
gency brakes and stop the vehicle.

REPLACEMENT

Removal

1. Block vehicle wheels.

2. Exhaust air pressure from system.

3. Disconnect air lines to valve.

4. Remove valve from port of application
valve (or air tank line).

Installation

1. Install valve in delivery port of application
valve (or air tank line).

2. Connect air lines to valve.

3. Build up air pressure in system and check
for leaks.

4. Drain air pressure in system below 65 psi
and check to determine if valve has shut off supply
to applicable units.

QUICK RELEASE VALVE

Quick release valve is used as standard equip-
ment at both the front and rear brakes on some
models, and at front brakes only on other models.
The purpose of the quick release valve is to re-
duce the time required to release the brakes by
hastening the exhaust of air pressure from the

brake chambers. The valve consists of a body
cover and diaphragm so arranged as to perrrit air
pressure to flow through the valve inonedirection.
When application pressure is reduced, the air
pressure which has passed through the valve is
permitted to escape through the exhaust port.

SERVICEABILITY TESTS

1. Operating Test

Apply brakes and observe that when brakes
are released, air pressure is exhausted freely
through the exhaust port of the valve. Be sure the
exhaust port is not restricted in any way.

2. Leakage Test

With brakes applied, coat the exhaustportwith
soap suds to check leakage. Leakage is caused
either by dirt onexhaust seat, by aworn diaphragm,
or by a damaged exhaust seat on valve cover.

QUICK RELEASE VALVE REPLACEMENT

Removal

Disconnect air lines from valve. Remove two
bolts attaching valve to crossmember or axle
bracket and remove valve assembly.

Installation

Mount valve on crossmember or axle bracket
and tighten mounting bolts firmly. Connect air
lines to valve, referring to "Air Lines" section
for torque specifications for air line fittings.Build
up air pressure in system, then test valve as di-
rected under "Serviceability Tests."

MOISTURE EJECTOR VALVE

DESCRIPTION AND OPERATION

The moisture ejector valve is mounted on a
bracket attached to the cab step support close to
the wet air tank. Moisture is ejected each time the
brakes are released. Air pressure lifts actuator
which lifts plunger, moving inlet valve off seat.

1 Body 6 Adjusting Screw
2 Ball Seat 7 Stem

3 Ball Valve 8 Lock Nut

4 Exhaust Port 9 Spring Cage

5 Spring

Figure 11—Safety Valve
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AIR TANK FRAME SIDE RAIL

MOISTURE
EJECTOR VALVE
CAB STEP
SUPPORT
LINE TO
WHEELS
DRAIN EXHAUST
VALVE PORT 11-2320

Figure 12—Moisture Ejector Valve Installed (Typical)

This permits flow of air from wet tank into column
section of valve. When brakes are released, air
pressure snaps actuator back in place, allowing
air and moisture in column to escape past plunger
seat through exhaust port of lower body to atmos-
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phere. Spring then returns inlet seat and plunger
seat to "OFF" position. This action takes place
each time brakes are applied and released, there-
by operating a continuous process of moisture
ejection from brake air system.

The moisture ejector valve is NOT standard
equipment. It is offered as optional equipment only
on all models with air brakes.

REPLACEMENT (Refer to Fig. 12)

Removal

1. Exhaust air from system.

2. Disconnect air lines at valve.

3. Remove bolts which fasten valve to bracket
on cab step support and remove valve.

Installation

1. Position valve on bracket on cab step sup-
port and secure with attaching bolts.

2. Connect air lines at valve.

3. Build up air pressure in system. Check
operation of valve while applying and releasing
brakes. Check for leaks.

BRAKE APPLICATION VALVES

GENERAL

The brake application valves used on models
covered by this manual all operate on the same
basic principle. The physical shape of the valves
and the methods of mounting differ according to

model.
Refer to page 5B-37 for information on

"Modulating Emergency Application Valve/ *

TILT CAB MODELS

The application valve is mounted on a support
bracket in an inverted position inside the cab. The
actuating push rod from the brake pedal extends
up through the bracket into the valve piston cup
as shown in figure 4.

A breather tube is installed in the exhaust
opening in place of filter screens and a hose con-
nected to the tube carries the exhaust air down
below the cab floor.

CONVENTIONAL AND "COWL" MODELS

On these models, brake application valve is
mounted in a horizontal position on engine side of
dash. Valve assembly is attached to a mounting
bracket which is bolted to the dash panel.

Brake pedal is mounted inside the cab, with
the actuating push rod extending through the dash
panel into the valve piston cup as shown in figures
2 and 3.

APPLICATION VALVE
REPLACEMENT

TILT CAB MODELS

Removal

1. To remove pedal only, remove cotter pin
and drive out pedal to bracket pin.

2. To remove pedal, valve and bracket as an
assembly or valve only, block vehicle whedls or
hold by some means other than air brakes.

3. Drain air pressure from brake system.

4. Disconnect air lines from valve.

5. Disconnect exhaust hose from valve ex-
haust port.

6. Remove bolts which attach support bracket
to cab and remove complete assembly or:

7. If valve only is to be removed, remove bolts
which attach valve to support bracket and remove
valve.

Installation

1. To install valve only, place valve in posi-
tion on support bracket and attach with bolts or:

2. To install pedal, valve and support bracket
as an assembly, position cab and attach assem-
bly to cab with bolts.

3. Connect exhaust hose to valve exhaustport.

4. Connect air lines to valve.

5. Start engine and build up air pressure in
brake system.
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6. Check for leaks.

7. Test operation of brakes.

NOTE: Various items of special or optional
equipment are often assembled in outlet ports of
the valve, such as low air pressure switch, double
check valve, stop light switch, etc. These items
may be removed separately from the valve by dis-
connecting proper air lines, without the necessity
of removing the valve from the vehicle. They may
also be taken out WITH the valve as an assembly,
if desired.

CONVENTIONAL AND "COWL"MODELS
(Refer to Fig. 13)

Removal

1. To remove pedal only, remove bolt attach-
ing sleeve to support bracket. Disconnect push rod
from brake pedal arm. Remove sleeve from bracket
and remove brake pedal. Refer to figures 2 and 3.

2. To remove valve only, block vehicle wheels
or hold by some means other than air brakes.

3. Drain air pressure from brake system.

4. Disconnect air lines from valve.

5. Remove three bolts from valve and remove
valve from mounting bracket, or remove two bolts
from mounting bracket and remove valve, bracket
and boot from fire wall as an assembly.

Installation

1. Place valve (or valve, mounting bracket
and boot) in position and secure with bolts.

2. Connect air lines to valve.

3. If brake pedal was removed, place in posi-
tion in bracket and install sleeve. Attach push rod
to pedal arm and adjust as necessary.

4. Start engine and build up air pressure in
brake system.

5. Check for leaks.

6. Test operation of brakes.

NOTE: Various items of special or optional
equipment are often assembled in outlet ports of
the valve, such as low air pressure switch, double
check valve, stop light switch, etc. These items
may be removed separately from the valve by dis-
connecting proper air lines, without the necessity
of removing the valve from the vehicle. They may
also be taken out WITH the valve as an assembly,
if desired.

SERVICEABILITY TESTS
APPLICATION VALVE

OPERATION TESTS

Check the delivery pressure of the brake valve
using an accurate test gauge connected into one of
the air lines leading to the brake chambers. De-

K DOUBLE CHECK VALVE" ..

XAND STOP LIGHT SWITCH mTRAILER EMERGENCY

BRAKE STOP LIGHT SWITCH

f TRAILER BRAKE
CONTROL VALVE

APPLICATION

EIVALVEJL" J, EMERGENCY f
[SHUT-OFF VALVE

Khpressure”™J J
PROTECTION VALVEI

T-7945

Figure 13—Application Valve Installed (Typical)

press the pedal to several positions between the
fully released and fully applied positions and check
the delivered pressure on the test gauge to see
that it varies proportionately with the movement
of the pedal. When the pedal is fully applied, the
reading on the test gauge should be approximately
that of full reservoir pressure. The reading on the
test gauge should fall off to zero when application
is released. Also, check pressures registered on
the dash gauge. These should agree with test gauge
reading within 5 pounds.

LEAKAGE TESTS

With the valve fully released, check the ex-
haust port or end of exhaust tube for leakage. No
leakage is permissible. Leakage evidenced by this
test is probably caused by worn or deteriorated
inlet valve seal or by binding or corrosion between
the exhaust valve disc and the valve cage, prevent-
ing the inlet valve from fully closing.

Make and hold a high pressure application.
Coat the exhaust port and the top of the valve with
soap suds. No leakage is permissible.

Leakage evidenced by these tests may be due
to worn or deteriorated exhaust valve or leaking
piston seals.

PREVENTIVE MAINTENANCE

BRAKE PEDAL

No regular, periodic maintenance is required.
At the time of each chassis lubrication it is well
to check pedal operation.

1. Tilt Cab Models. If the pedal does not move
"free and easy," lubricate the pedal to bracket pin
and the push rod to pedal pin with engine oil. Use
oil sparingly. Do not drip oil on pedal pad.

2. Conventional and Cowl Models. Lubricate
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nylon bushings on clutch and brake pedal shaft and
sleeve sparingly with engine oil. Also oil push rod
to pedal bolt. Do not drip oil on pedal pad.

BRAKE APPLICATION VALVE
It is recommended that every 3600 hours, or
after 100,000 miles, whichever occurs first (and
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also dependent upon the type of operation andoper-
ator experience) that the application valve be re-
moved from the vehicle, disassembled and various
components inspected for wear or deterioration.
Install new parts where they are found to be worn
or damaged. This applies to all valves on all of
the models.

AIR LINES

Metal tubing and flexible hose are used to
connect the various units in the air brake system.
Service instructions for both types follow:

METAL TUBING

Metal lines are of annealed copper tubing with
three-piece compression type fittings. Flared type
fittings should never be used in air brake systems.
Connections should be tested at least every 5,000
miles and tightened or replaced, if necessary.
When replacing metal tubing, tubing must be free
of burrs, copper cuttings, and dirt. Blow tubing out
with compressed air. Any of the above mentioned
particles will destroy sealing seats in air control
units. New tubing must be of the same size as the
old tubing.

Always use a new sleeve when replacing tub-
ing. When tightening tube connector nuts, tighten
to torque listed below to assure an airtight con-
nection. Overtightening will cause leakage. Apply
S.A.E. #10 lube oil to ball sleeves, tubes,and male
threads, then torque to minimum value and check
for leaks. If leaking, back offtube nutapproximate-
ly %-turn and retorque to higher than minimum
value.

GASKET
FRICTION LOCK

GASKETS

FRICTION LOCK TPM-3201

Figure 14—Trailer Hose Coupling

Tubing Size Torque Inch-Pounds
1/4 Inch 30 to 50
3/8 Inch 30 to 50
1/2 Inch 90 to 115
5/8 Inch 100 to 125

FLEXIBLE HOSE

Flexible hose is used at each brake chamber,
between cab and frame, and at trailer connections
where it is impossible to use metal tubing due to
constant flexing during vehicle operation. Hose
connections should be tested at least every 5,000
miles and tightened or replaced if necessary. Any
hose which is chafed, worn, or kinked should be
replaced.

SERVICEABILITY TESTS

1. Operating Test

If any trouble symptoms, such as slow brake
application or release, indicates a restricted or
clogged air line, disconnect the suspected tube or
hose at both ends and blow through it to make sure
the passage is clear. Inspect tubing and hose for
partial restriction such as would be caused by
dents or kinks. If such condition is found, tubing
or hose should be replaced.

2. Leakage Test

With air system fully charged and brake ap-
plied, coat all tubing and hose connections with
soap suds to check for leakage. No leakage is per-
missible. Leakage is sometimes corrected by
tightening the connection. If this fails to correct
leakage, new fittings, metal tubing, or flexible hose
must be installed.

TRAILER CONNECTIONS

On vehicles equipped with trailer connections,
two air lines are used to connect the truck brake
system to the trailer brake system. One of these
lines is the "Service" line and the other is the
"Emergency” line. The emergency line delivers
constant air pressure to the trailer air tank and
operating valve, while the service line delivers
air pressure to trailer brakes only while the trailer
brakes are being operated, either by means of the
foot brake system or by the trailer brake hand
control valve. Flexible hoses are used to make the
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connection between the truck and the trailer. Each
hose is equipped with couplings for convenience in
connecting and disconnecting the truck and trailer
brake systems (fig. 14).

The emergency line is at the right side and is
tagged "Emergency." The service line is at the
left side and is tagged "Service." When coupling
tractor and trailer make sure that air lines are
properly connected. Couplings on trailer are also
tagged "Service" and "Emergency." See figure 15
for illustration of trailer connections mounted on
the back of a conventional cab model.

1. Couplings

Figure 14 shows a sectional view of a single
hose coupling, and a view of the two couplings
connected. The design of the coupling is such that
when the two are connected together, pressure is
placed on two rubber gaskets, making an airtight
seal. The rubber gaskets should be replaced every
six months, or more often under severe operating
conditions.

2. Dummy Couplings

Dummy couplings are mounted on rear of cab
and serve as hangers for the trailer hose when
they are disconnected from the trailer. Both hoses
should always be connected to the dummy coup-
lings when not connected to the trailer.

3. Cut-Out Cocks (When Used)

Cut-out cocks are used in the trailer brake
lines on vehicles not equipped with trailer break-
away valve. Purpose of cut-out cock is to provide
a means of closing off these lines when they are
not being used. The cut-out cock is open when the
handle is at a 90-degree angle to the body and is
closed when the handle is parallel with the body.
Stops are provided so the handle cannot be turned
beyond its normal open and closed positions.

Cut-out cocks should be tested periodically
for leakage. Connect cut-out cock to source of air
pressure, build up 90 pounds pressure against it,
and cover opening with soap suds. If leakage ex-
ceeds a 1-inch bubble in 3 seconds, cock should be
repaired or replaced. In some instances, leakage
may be caused by dirt on the key. This condition
can be remedied by cleaning the key and seat with
gasoline, then grinding the key to its seat with
grade 400 grinding compound. Thoroughly wash off
all grinding compound and coat key lightly with a
good grade of cup grease before assembling. If the
key or body is badly scored, the complete cut-out
cock should be replaced.

AIR PRESSURE GAUGE

The air pressure gauge inthe instrumentpanel
provides the driver with a means of checking sys-

Figure 15—Trailer Brake Connections

tem air pressure. The vehicle should never be put
in motion until pressure reaches 65 pounds. If
pressure reading drops to less than 65 pounds
while vehicle is in motion, vehicle should be stop-
ped and the cause of air loss corrected. Dash
gauge should be checked regularly withanaccurate
test gauge. If pressure reading varies 4 pounds or
more, replace gauge with a recalibrated unit.

LOW AIR PRESSURE SWITCH

Low air pressure switch is used with abuzzer
as a low air alarm. Buzzer is also used as a part
of engine alarm system. The switch is installed in
a delivery port of the application valve or ina
fitting which is installed in a delivery port of the
application valve. Switch is adjusted and sealed by
the manufacturer and is not reparable. Switch has
only one wire terminal, being internally grounded.

The low air pressure switch is an air-con-
trolled switch in an electrical circuit, automatic-
ally controlling a buzzer in the cab. A tell-tale
light is also used. Refer to applicable "Wiring
Diagram” for electrical circuits.

The switch has a nominal pressure setting of
58 to 65 psi. If switch fails, it must be replaced.
When installing switch, do not use sealing com-
pound on threads, since the switch is grounded
through its mounting and sealing compound will
act as insulation.
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TRAILER BRAKE CONTROLS

INDEPENDENT TRAILER
BRAKE APPLICATION

On vehicles equipped with trailer brake hand
control valve, trailer brakes may be applied with-
out applying the truck brakes. When hand control
valve lever is moved to applying position, air
pressure passes through the hand control valve
and double check valve into trailer brake service
line, applying the trailer brakes. When hand con-
trol valve lever is returned to released position,
air pressure in the trailer brake service line is
exhausted from exhaust port of the control valve,
releasing the trailer brakes. Any desired degree
of trailer brake application is obtained by regulat-
ing the position of the hand control valve lever.

. C. C. BRAKE SYSTEM EQUIPMENT

Some vehicles are equipped with special I.C.C.
(Interstate Commerce Commission) brake system
equipment in conjunction with the trailer brake
controls. These controls are a tractor protection
(breakaway) valve and a trailer emergency air
supply control valve. These controls are provided
for the following purposes:

1. They protect the tractor air system from

complete loss of air pressure in the event of a
trailer breakaway or loss of air pressure in the
trailer air system.

Figure 16—Trailer Brake Hand Control Valve Installed

2. They automatically actuate the trailer brake
emergency relay valve (on trailer) in case the
tractor air system pressure falls below 45 psi.

3. They provide the driver with a manual
means of actuating the trailer brake emergency
relay valve (on trailer).

TRAILER BRAKE HAND
CONTROL VALVES

Hand control valves are mounted beside the
steering column with the operating handle on the
right-hand side (fig. 16). The valve graduates the
delivered air pressure in proportion to the degree
the operating handle is moved. That is the farther
the handle is moved from "OFF” to "ON," the
greater the air pressure delivered to the trailer
brakes. If, at any time during such anapplication a
service brake application is also made with the
foot-controlled valve, whichever valve releases
the greater air pressure will control the brakes.

HAND CONTROL VALVE REPLACEMENT

Removal

1. Block vehicle wheels.

2. Drain air from brake system.

3. Disconnect air lines from valve.

4. Remove bolts attaching mounting bracket
and valve to steering column.

5. Remove valve and bracket.

Installation
1. Position valve and mounting bracket on
steering column. Fasten with bolts.
2. Connect air lines to valve.
3. Start engine and build up air pressure.
4. Check for leaks and operation of brakes.

TRAILER EMERGENCY AIR SUPPLY
CONTROL VALVES

The trailer emergency supply control valve,
working in conjunction with the tractor protection
(breakaway) valve, controls the operation of the
trailer brakes in EMERGENCY situations.

NOTE: THIS SYSTEM IS NOT DESIGNED TO
BE USED AS A PARKING BRAKE UNDER ANY
CIRCUMSTANCES.

This is a spring-loaded valve which will auto-
matically act when pressure in the truck brake
system falls below 45 psi.
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Whenever the emergency air valve is actuated,
either manually or automatically, truck air system
pressure must be built up above 45 psi and valve
knob must be manually held in to charge the trailer
emergency line and release the trailer brakes.

On conventional cab models this valve is lo-
cated in the engine compartment (see fig. 13). The
actuating knob is connected to the valve by a push
rod. The knob is connected to the valve by a push
rod. The knob (fig. 17) is located below the instru-
ment panel to the left of the steering column.

On tilt cab models this valve is mounted on a
bracket at the left of the steering column.

EMERGENCY CONTROL VALVE
REPLACEMENT

Removal

1. Drain air pressure from brake system.

2. Disconnect air lines.

3. Steel Tilt Cab - Remove screws from plate
which holds the valve to bracket at left of steering
column. Remove valve.

Conventional Cab - Disconnect knob and
push rod assembly from piston stem. Remove
screws which fasten valve to cowl. Remove valve
from engine compartment side of cowl.

Installation

1. Position valve at mounting bracket (tilt cab)
or cowl (conventional) and attach air lines.

2. Secure valve with screws. Install plate,
where used.

3. On conventional cab models connect knob
and push rod to valve stem.

4. Start engine and build up air pressure to
operating level.

5. Check for air leaks.

6. Check the operation of trailer emergency
brakes.

TRACTOR PROTECTION
(BREAKAWAY) VALVE

The tractor protection valve (relay valve),
used in conjunction with the trailer emergency air
supply control valve, controls operation of the
trailer brakes in EMERGENCY situations.

This valve is located on the inner side of the
cab back panel on tilt cab models and in the engine
compartment on fire wall near application valve
on conventional cab models.

Both service and emergency trailer brake
lines are routed through this valve, and its basic
function is to protect the tractor air brake system

Figure 17—Emergency Control Valve Knob

from loss of pressure in the eventofpressure loss
in the trailer system.

BREAKAWAY VALVE REPLACEMENT

Removal
1. Block vehicle wheels.
2. Drain air pressure from brake system.
3. Disconnect air lines.
4. Remove mounting bolts and valve.

Installation

1. Position valve on back of cab or on mount-
ing bracket, and install mounting bolts.

2. Connect air lines.

3. Start engine and build up air pressure to
operating level.

4. Check for leaks.

5. Check operation of brakes.

SERVICEABILITY TESTS

Operating Tests

1. Pull out emergency air valve knob to ex-
haust air pressure from breakaway valve control
line. Disconnect trailer emergency line from
emergency outlet port at breakaway valve and
connect an air pressure test gauge to emergency
outlet port.

2. Start engine and build up air pressure in
system. Low air pressure buzzer should stop oper-
ating at 58 to 65 psi. With air pressure in operat-
ing range, push emergency air valve knob in. Test
gauge should show full air system pressure. Then
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pull knob out, test gauge should drop to zero.

3. Again build up air pressure in system to

operating range, then stop engine. Push emergency
air valve knob in. Make a series of brake applica-
tions until low air buzzer sounds. Slightly open
drain cock in the dry air tank to obtain a slow
(approx. 10 psi per min.) pressure drop in the
tractor brake system. When truck air system
drops to 45 psi (approx.), the emergency air valve
knob should automatically come out and pressure
on test gauge should rapidly drop to zero.

Leakage Tests

1. Build up air pressure in truck brake sys-
tem to operating range. Push in emergency air
valve knob to charge trailer brake system. Use
soap suds to coat exhaust ports of emergency air
valve and breakaway valve.

2. When emergency air valve leaks excess-
ively, install new piston O-rings. When breakaway
valve leaks excessively, install new O-rings and
plunger seal.

DOUBLE CHECK VALVE AND
STOP LIGHT SWITCH

A combination double check valve and stop
light switch is used in brake systems on all con-
ventional models equipped with trailer brake con-
trols. Check valve is used to connect both the foot
brake application valve and the trailer brake hand
control valve to the trailer brake service line.
Trailer brake service line and truck stop light
switch are connected to the two side outlet ports.

CHECK VALVE OPERATION

When brake application is made by the foot
brake valve, air pressure from the foot brake
valve forces the shuttle valve over against the in-
let from the hand control valve and flows out the
holes in the valve guide into the trailer brake
service line. When foot brakes are released and
trailer brakes are applied by means of the hand
control valve, air pressure from the hand control
valve forces the shuttle valve over against the in-
let from the foot brake valve and flows out through
the holes in the valve guide into the trailer brake
service line.
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CHECK VALVE SERVICEABILITY TESTS

1. Operating Tests

a. Apply truck brakes and note that brakes
apply promptly on both the truck and the trailer.
Release truck brakes and note that brakes ontruck
and trailer both release promptly.

b. Move hand control valve lever to applied
position and note that brakes apply only on the
trailer. Move control valve lever to releasedposi-
tion and note that trailer brakes release promptly.

2. Leakage Tests

a. Apply truck brakes and check for leakage
at hand control valve exhaust port, using soap suds.

b. Apply trailer brakes only with hand control
valve and check for leakage at truck brake appli-
cation valve exhaust port, using soap suds.

c. No leakage is permissible in either ofthese
tests. If there is any leakage, replace the shuttle
valve.

CHECK VALVE REPLACEMENT

Removal
1. Block vehicle wheels.
2. Drain air pressure from brake system.
3. Disconnect air lines from valve.
4. Screw valve out of brake application valve.

Installation
1. Screw valve into brake application valve.
2. Connect air lines.
3. Start engine and build up air pressure to
operating level.
4. Check for leaks.
5. Check operation of brakes and stop lights.

TRAILER BRAKE EMERGENCY
STOP LIGHT SWITCH

A trailer brake emergency stop light switch is
used on conventional models equipped with trailer
brake controls. The switch is installed in a fitting
in delivery port of the emergency brake control
valve. The purpose of the switch is to activate
trailer stop lights when trailer emergency brakes
are applied. Switch is non-reparable, and must be
replaced if defective. Toremove switch, disconnect
electrical wiring and remove switch from fitting.

FRONT BRAKE LIMITING VALVE AND TWO-WAY CONTROL VALVE

A combination limiting and quick release valve
and a two-way control valve are used in combin-
ation on some vehicles as shown in figure 18. This
combination permits full brake valve delivery pres-
sure to the front brakes when on dry roads, or at

the option of the driver, limits the pressure to the
front brakes to 50 per cent of the brake valve de-
livery pressure when on slippery roads.

The two-way control valve (handle or knob) is
mounted on instrument panel within easy reach of
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Figure 18—Front Brake Limiting and Two-Way Control Valve Operation
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the driver. On tilt cab models, a plate showing
"DRY ROAD" and "SLIPPERY ROAD" positions is
mounted on the dash panel and a flip-type lever is
used to select the desired position. On all other
models, there is a knob on the dash panel marked
"FRT. BRAKE LIMIT." When pushed in the valve
is in "DRY ROAD" position. Pull knob outfor "SLIP-
PERY ROAD" position. On conventional cab models
the valve is located inside the cab. On "cowl"
models the valve is inside the engine compartment.
In both cases, the valve is mounted on a bracket
fastened to the fire wall with two bolts.

The limiting quick release valve is mounted
on frame crossmember near the frontbrake cham-
bers. One air line from brake application valve
is connected to the inlet port of the two-way valve
and another connects to the brake valve port at top
of limiting quick release valve (fig. 18). Another
air line connects the side delivery port of the two-
way valve to the port opposite the mounting pad of
the limiting quick release valve. The two other
side ports of the limiting quick release valve are
connected to the front brake chambers.

The limiting quick release valve, besidespro-
viding for a 50 per cent reduction of front wheel
brake pressure, also serves as a quick release
valve when brakes are released.

SERVICEABILITY TESTS

1. Operating Tests

a. Connect an air pressure test gauge into
the air line leading to the rear brake quick release
or relay valve; disconnect air line at valve and
connect gauge to line if no other convenient con-
necting point is available. Disconnect one front
brake chamber line from port at side of limiting
quick release valve and connect another test gauge
to this port.

b. Place the handle or knob of the two-way
valve in the "DRY ROAD" position and apply the
truck brakes. Both test gauges should read the
same. Place the handle of the two-way valve in the
"SLIPPERY ROAD" position and apply the truck
brakes. The test gauge at the limiting quick release
valve should read approximately one-half the
amount shown on the test gauge connected to the
rear axle air line.

2. Leakage Tests
a. Place the handle or knob of the two-way
valve in "DRY ROAD" position and with the truck
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brakes applied, coat the exhaust ports of the two-
way valve and limiting quick release valve with
soap suds. If leakage is excessive, replace valve.

b. Place handle of two-way valve in "SLIP-
PERY ROAD" position and with truck brakes ap-
plied, coat exhaust port of two-way valve with soap
suds. If leakage is excessive, replace valve.

TWO-WAY VALVE REPLACEMENT

IMPORTANT: Before disconnecting air lines,
either scribe a line or put a daub of paint on one
air line and corresponding port on valve. Itis pos-
sible to connect the air lines to this valve in the
opposite position, with the result that the brake
application pressures would be opposite to that in-
tended; that is, with valve knob in "SLIPPERY
ROAD" position, brake application would be for
"DRY ROAD" conditions and vice versa.

Removal

1. Block vehicle wheels.

2. Drain air pressure from brake system.

3. Disconnect air lines.

4. On tilt cab models remove screws and re-
move plate and valve from instrument panel.

5. On other models, disconnect rodfromlever
and remove bolts and valve from bracket.

Installation

1. Position valve in instrument panel or on
fire wall and connect air lines.

2. On tilt cab models fasten valve and plate
to instrument panel with screws.

3. On other models, fasten valve and bracket
to fire wall.

4. Start engine and build up air pressure.

5. Check for leaks.

6. Check operation of brakes.

LIMITING VALVE REPLACEMENT

Removal

1. Block vehicle wheels.

2. Drain air from brake system.

3. Disconnect air lines.

4, Remove bolts which fasten valve to vehicle.
Remove valve.

Installation
1. Connect air lines.
Position valve and fasten with bolts.
Start engine and build up air pressure.
Check for leaks.
Check operation of brakes.

SIESEN
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ANCHORLOK BRAKE CHAMBERS

"Anchorlok"” brake chambers are used as
optional equipment on all 50 and 60 Series trucks.
Refer to figure 19.

The "Anchorlok” chamber is used as aservice
brake chamber, an emergency brake in case of air
pressure loss and spring-applied parking brake.
It consists of two separate air chambers, each
having its own diaphragm and push rod. Inthe front
chamber, air pressure enters behindthe diaphragm
when brake pedal is pushed, causing a service
brake application, just as in any standard chamber.
The rear chamber is subject to constant air pres-
sure in front of the diaphragm, compressing the
emergency parking spring. In the event of loss of
air pressure in the rear chamber, or intentional
exhausting of pressure by the driver, the spring
will apply the brakes. Application will begin when
pressure drops to approximately 45 psi and will
be complete when pressure reaches approximately
25 psi.

In the event of an automatic emergency ap-
plication (loss of air pressure) and it is necessary
to move the vehicle before air pressure can be
restored, the emergency parking spring can be
compressed mechanically to release brake. A
spring "caging" tool is part of the chamberassem -
bly. Remove nut and release stud from its storage
place on chamber body. Remove spring housing
rubber cap and insert stud in hole. Secure stud in
place (% turn) and "cage" spring by tightening nut
with wrench. Directions are also given for this
operation on the body of the chamber (see fig. 20).
This same procedure is followed if the chamber is
to be removed from the vehicle for service.

A manual emergency application (or parking
application) may be made by the driver by pulling
out the knob on the instrument panel which con-
trols manual application. Release of a parking or

Figure 19—Anchorlok Brake Chamber Installed

emergency application can be made by pushing in
this same knob, provided there is at least 45
pounds pressure in the air brake system.

BRAKE CHAMBER REPLACEMENT

REMOVAL

1. Block vehicle wheels.

2. With brakes released, remove "spring-
caging"” tool from its storage place. Remove spring
housing rubber cap, insert stud in hole and turn
% turn. Run nut down on stud until finger tight,
then use wrench to turn nut at least three turns.
Spring is now "caged."

NOTE: If both chambers are to be removed,
perform step 2on each BEFORE proceeding further.

3. Open air tank drain valves and exhaust
pressure from brake system.
4. Disconnect air lines at chamber.

NOTE: If only the emergency parking chamber
needs to be removed, this may be done at this point
by removing rear clamp ring and lifting rear cham-
ber assembly off front (service) chamber.

5. Disconnect push rod clevis from slack ad-

juster.
6. Remove nuts and lock washers from mount-
ing studs.

7. Remove "Anchorlok" brake chamber from
mounting bracket.

Figure 20—Spring Compressing Assembly
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INSTALLATION
1. Place "Anchorlok" chamber in position on
mounting bracket.
2. Install lock washers and nuts on studs.
3. Connect push rod clevis to slack adjuster.
4. Connect air lines at chamber.
5. Start engine and build up air pressure to
operating level. Make sure knob is pushed in on
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emergency parking brake valve oninstrumentpanel.

6. Back off nut from "caging" stud in end of
chamber. Remove stud and replace in storage
pocket on chamber housing. Install rubber cap
over release stud hole.

7. Check operation of brakes.

8. Check for leaks.

FRONT BRAKE SHOES AND ANCHOR PINS

BRAKE SHOES
(Refer to Figure 21)

One-piece molded lining is riveted to each
shoe. Lining should be replaced before it becomes
worn to the extent that the rivets will damage the
brake drum. Make sure new lining fits firmly
against shoe and that all rivets are properly upset.
When brake drums have been machined oversize,
shims should be used between lining and shoe or
oversize lining used to maintain proper lining-to-
drum contact. Refer to "Brake Drums" inthis sec-
tion. Maximum braking efficiency can be obtained
immediately if linings are trued-up with a conven-

tional lining grinder so they are properly central-
ized in relation to center of hub.

Whenever any part of the brake assembly has
been removed and replaced, adjust brakes as di-
rected under "Brake Adjustments.”

ANCHOR PINS

Anchor pin ends of shoes are secured on the
anchor pins by lock rings. Shoe ends are not equip-
ped with bushings; if shoes or anchor pins become
worn, parts must be replaced. Contact between
cam ends of shoes and cam is made through roll-
ers. No lubricant should be applied at rollers or

1 Lock Ring 6 Camshaft and Brake 11 Brake Shoe Return Spring
2 Spacer Chamber Bracket 12 Guide Pin Washer
3 Slack Adjuster 7 Backing Plate 13 Guide Pin "C" Washer
4 Camshaft Seal 8 Cam (integral with shaft) 14 Guide Pin
5 Camshaft Bushing 9 Cam Roller 15 Lock Ring
10 Brake Shoe 16 Anchor Pin t-1584

Figure 21—Front Brake Assembly
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cam head; anchor pin ends should be coated with
S17 Special Lubricant or equivalent at assembly.
Guide pins, two for each shoe, hold shoes in align-
ment on backing plate.

CAMSHAFTS

Front brake camshafts have constant lift type
cams forged integral with shaft. Camshafts are
mounted in camshaft and brake chamber brackets
which are bolted to backing plate (fig. 21). Each
bracket is equipped with two bushings and a lubri-
cation fitting. Space between bushings acts as a
lubricant reservoir. Lubricant should be applied
sparingly at intervals specified in LUBRICATION
(SEC. 0) in this manual.

"S” CAM

”S" cam brake assemblies are used on rear
axle of all models covered by this manual. "Stop-
master" wedge type brakes are optional on some
models. Brake assembly can be removed asacom-
plete assembly; however, the various components
must be replaced individually.

The brake assembly is mounted on the backing
plate, which is bolted to flange on axle housing.

Section A-A
Looking in Direction
of Arrows

1 Brake Shoe

2 Brake Shoe Return
Spring

3 Cam (integral with

shaft)

Camshaft Seal

Camshaft Bushing

Brake Spider

Dust Shield

Camshaft and Brake

Chamber Bracket

o ~No obs

CAUTION: Do not overlubricate cam-
shaft, as excess lubricant will be forced
into brake drums.

Slack adjuster, mounted on splined end of
camshaft, is held in place by a lock ring. A spacer
is used on each side of slack adjuster. Whenever
camshaft has been removed, coat bushing surfaces
with S17 Special Lubricant or equivalent before
installing. After installation, apply lubricant as
directed in LUBRICATION (SEC. 0) in this manual,
and adjust brake as directed under "Brake Ad-
justments."

Refer to FRONT SUSPENSION under "FRONT
HUBS AND BEARINGS" (SEC. 3D) in this manual,
for removal of wheels, hubs, and brake drums for
access to brake shoes.

REAR BRAKES

Brake assembly shown in figure 22 is atypical
Wagner brake assembly.

BRAKE SHOES AND ANCHOR PINS

Refer to REAR SUSPENSION under "REAR
HUBS AND BEARINGS" (SEC. 4C) for removal of

9 Camshaft 14 Anchor Pin

10 Snap Ring 15 Leather Seal

11 Spacers 16 Brake Shoe Roller
12 Slack Adjuster 17 Roller Pin

13 Lock Ring 18 Brake Shoe Lining

TPM-7630

Figure 22—Rear Brake Assembly
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wheels, hubs, and brake drums for access to brake
shoes.

Each brake shoe consists of a shoe table with
two shoe webs welded in place. At anchor end,
shoe webs straddle the mounting flange on brake
spider and pivot on anchor pins. Anchor pins are
held in place by a lock ring at each end. A leather
seal is used between lock ring and shoe web at
outer end and between dust shield and shoe web at
inner end to retain lubricant and exclude dirt. Shoe
ends are not equipped with bushings; if shoes or
anchor pins become worn, parts must be replaced.
Refer to figure 23 for cross-sectional view.

At cam end of each shoe, a roller installed
between shoe webs on a roller pin makes the con-
tact between shoes and cam. Flats on end of roller
pin fit into notches in shoe webs. Tension of brake
shoe return spring holds shoerollers firmly against
cam. Return spring pins are staked in 8 places so
that they will not slide out of shoe webs. No lubri-
cation is required at rollers or roller pins; parts
should be assembled clean and dry. Anchor pin
ends should be coated with S17 Special Lubricant
or equivalent during installation.
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A two-piece molded lining is riveted to each
shoe. Linings should be replaced before wear ex-
poses the rivet heads and causes damage to brake
drums. Both linings on each shoe are identical and
can be installed at either end. New linings must be
securely riveted to shoe with correct size rivets,
and rivets must be properly upset. Maximum brak-
ing efficiency can be obtained immediately if lin-
ings are trued-up with lining grinder so they are
properly centralized in relation to center of hub.

Whenever any part of the brake assembly has
been removed and replaced, adjust brakes as di-
rected under "Brake Adjustments.”

CAMSHAFT

Rear brake camshafts have constant lift, S-
type cams forged integral with shaft. Camshaft is
carried in a bushing in brake spider at outer end,
and in a bushing in camshaft and brake chamber
bracket at inner end. Camshaft and brake chamber
bracket is bolted to brake spider in conjunction
with the brake dust shield. Lubrication fitting in
bracket provides a means of lubricating both bush-
ings; space between bushings serve as a lubricant
reservoir. Seals, in outer end of camshaft bore in
brake spider and in inner end of bracket, retain
lubricant and exclude dirt. Apply lubricant at in-
tervals indicated in LUBRICATION (SEC. 0) inthis
manual.

CAUTION: DO NOT overlubricate the
camshaft, as excess lubricant may be
forced by the seals into the brake drums.

Slack adjuster, mounted on splined end of cam-
shaft, is held in place by a lock ring. A spacer is
used on each side of slack adjuster. On the brake
assembly shown in figure 22, the two spacers (11)
are the same; on some models equipped with off-
set slack adjusters, the inner spacer is thicker
than the outer spacer. Whenever camshaft has been
removed, coat bushing surfaces with S17 Special
Lubricant or equivalent before installing. After
installation, apply lubricant as directed in LUBRI-
CATION (SEC. 0) in this manual, and adjustbrakes
as directed under "Brake Adjustments."

BRAKE DRUMS

Brake drum installations are illustrated in
REAR SUSPENSION in "REAR HUBS AND BEAR-
INGS” (SEC. 4C), and in FRONT SUSPENSION
under "FRONT HUBS AND BEARINGS” (SEC. 3D)
in this manual. By referring to the illustrations in
the above sections, methods of replacing brake
drums are readily discernible.

Whenever brake drums are removed for serv-

icing brakes, inspect drums. If found to be scored,
rough, or out-of-round, drums should be machined.

Machining or grinding of brake drums in-
creases the inside diameter of the drum and chang-
es the lining to drum fit. When machining drums,
it is recommended that the following maximum
oversizes not be exceeded:
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(@) Drums with standard diameter up to 14"
can be machined up to .060" oversize.
(b) Drums with standard diameter over 14"
can be machined up to .080" oversize.

When it is found that machining to these max-

imum limits does not provide a suitable braking
surface, discard the worn drum and replace with
a new standard drum.

DO NOT EXCEED THESE LIMITS. THIS IS
SAFETY PRECAUTION.

STOPMASTER BRAKES

The Stopmaster type brake differs from the
conventional "S" cam type brake in several re-
spects. The air chamber push rod is connected to
the brake shoes through a series of wedges, roll-
ers, and plungers rather than through a slack ad-
juster and camshaft. Stopmaster brakes are used
at the rear wheels only. Stopmaster brakes employ
two different type air chambers; (1) a standard
air chamber which is operated by air pressure and
(2) a "Fail-Safe" air chamber which can be oper-
ated either by air pressure or by spring pressure.
There are three basic variations of Stopmaster
brakes shown in figure 24; standard, single axle
"Fail-Safe," and tandem axle "Fail-Safe."

AUTOMATIC ADJUSTER

All Stopmaster brakes have automatic adjuster
mechanisms. The basic part of the adjuster (refer
to fig. 25) is a plunger assembly which is made up
of the adjusting plunger, the actuator, and the ad-
justing bolt. The actuator is threaded internally to
receive adjusting bolt. On the external surface,
there are buttress type teeth. The plunger guide is
free to slide in a drilled hole in the spider housing
and has teeth to match those on the exterior sur-
face of the actuator. A spring, gasket, and bolt
are used to hold the guide in contact with the
actuator.

Figure 26 is an illustration of an automatic
adjuster assembly installed. When the plunger as-
sembly is moved outward to apply the shoe against

STOPMASTER STANDARD

SINGLE AXLE "FAIL-SAFE”

the drum, the plunger guide will slide across the
sloping sides of the teeth on the actuator. If the
plunger assembly moves outward and exceeds the
pitch distance, the teeth on the guide will engage
the next teeth on the actuator. When the plunger
returns, the actuator must rotate in order to allow
the assembly to return to the "in" position. This
rotation is caused by the angle of the teeth. As the
actuator rotates, it screws the adjusting bolt. The
distance for the plunger to move before adjusting
is controlled either by the angle of the teeth, and/
or the number of teeth. This travel establishes the
lining-drum clearance.

The plunger guide has two flat sides, which
are a slip fit in a slot in the adjusting plunger.
This performs two functions: (1) it prevents the
guide from turning and (2) it prevents the adjust-
ing plunger from turning in the housing.

In order to function properly the adjusting bolt
must not turn. If it rotates with the actuator, no
adjustment would occur.

The combination of the number of teeth on the
outside of the actuator and the number of threads
per inch on the adjusting bolt establishes the actual
linear advance or rate of adjustment.

Procedures covering the removal and install-
ation of automatic adjuster components are given
in the following paragraphs.

Any time the adjuster assemblies are re-
moved for service they should be lubricated as
directed in the following procedures.

The adjuster system should be disassembled
whenever brake shoes are relined and inspected

TANDEM AXLE TAIL-SAFE" T-8256

Figure 24—Stopmaster Brake Assemblies
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./ WASHER
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T-8255

Figure 25—Automatic Adjuster Components
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for the general condition of all moving parts. It
is advisable to use new plunger seals and plunger
guide gaskets when removing and installing these
parts.

REMOVAL (Refer to Fig. 25)

1. Remove brake shoes and brake chambers
as detailed under applicable procedures.

2. Remove bolt and plunger guide gasket from
housing.

3. Remove spring and plunger guide.

4. Unscrew adjusting bolt from actuator.

5. Using a screwdriver, pry plunger seal out
of spider housing.

6. Remove actuator and adjusting plunger.

1 Brake Air Chamber Assembly 11 Gasket 21 Plunger Seal and Retainer

2 Non-Pressure Half 12 Spring 22 Roller Retaining Cage

3 Brake Shoe Assembly 13 Adjusting Sleeve (Actuator) 23 Wedge Spring

4 Adjusting Bolt Assembly 14 Adjusting Plunger 24 Cotter Key

5 Identification Ring 15 Wedge Spring Retainer 25 Washer

6 Spanner Nut Retainer 16 Roller 26 Wedge Shaft

7 Spanner Nut 17 Plunger Housing 27 Wedge Guide

8 Plunger Seal and Retainer 18 Anchor Plunger (Solid) 28 Diaphragm Plate (Push Rod)
9 Adjusting Pawl (Plunger Guide) 19 Guide Screw 29 Rubber Boot

10 Hollow Cap Screw 20 Gasket 30 Pressure Half T-2293

Figure 26—Automatic Adjuster Assembled
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INSTALLATION (Refer to Fig. 25)

NOTE: Make sure that adjusting mechanism
is installed at proper end of spider so that brake
shoe ends are mounted in proper position. Also
make certain that all parts are properly lubricated.
All threads on all components should be coated
with lubricant to assure smooth, free operation.
The tip of the plunger guide and the entire plunger
should also be coated. See LUBRICATION (SEC. 0)
of this manual for type of lubricant to be used.

1. Install new seal on adjusting plunger and
actuator.

2. Install adjusting plunger and actuator in
spider housing.

3. Tap plunger seal into place in spider hous-
ing. Refer to figure 33.

4. Screw adjusting bolt into actuator to the
full length of threads, then back off %turn so that
screw will not jam and fail to adjust when assem -
bly is complete. Refer to figure 27.

5. Install plunger guide in spider housing. The
end of the guide with teeth is installed first and the
flat sides of the guide must fit into the slot in the
adjusting plunger to mesh with the outer teeth of
the actuator.

CAUTION: The chamfered notch on
the back end of the guide must be toward
the plunger seal end of the housing, other-
wise the automatic adjustment feature
will not function. When properly assem-
bled, if adjusting bolt is turned in one
direction, the brake will adjust and if
turned in opposite direction a ratcheting
effect will result. When assembled wrong,
a ratcheting effect will result regardless
of which direction adjusting bolt isturned.

6. Install spring, gasket, and bolt.
7. Install anchor plunger components as des-
cribed under ”Brake Actuation Components.”

Figure 27—Installing Adjuster Bolt

8. Install brake shoes and brake chamber as

detailed under applicable procedures.

INITIAL ADJUSTMENT

If a new installation has just been made as
described above, start engine and buildup required
amount of air pressure in system. Then pump the
brake pedal until the automatic adjuster system
adjusts enough to provide sufficient brake for safe
driving. Final adjustment is made with the vehicle
in motion, by pumping the pedal.

Figure 28—Standard Stopmaster Air Chamber Components
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SERVICING STANDARD STOPMASTER
BRAKE CHAMBERS

It is recommended that all brake chambers be
removed, disassembled, inspected and thoroughly
cleaned at the time that brakes are relined or at
one year periods, whichever occurs first (also
dependent upon type of operation and operator ex-
perience). Thorough cleaning, proper lubrication
and replacement of any worn parts on a preventive
maintenance basis will assure proper operation
of the system at all times.

Instructions covering the removal and service
of standard chambers follows (refer to fig. 28):

REMOVAL AND DISASSEMBLY

1. Disconnect air lines from chambers.

2. Using a punch, drive lock washer protru-
sions from notches in spanner nut and spider
housing.

3. Using a spanner wrench or a punch and
hammer, loosen spanner nut which secures air
chamber to brake spider housing.

4. Remove air chamber assembly from brake
spider housing.

5. Remove bolt and nut which secure clamp-
ing ring.

6. Scribe a mark across the pressure housing

Figure 29—Staking Air Chamber Lockwasher
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and the non-pressure housing to assure proper
reassembly.

7. Remove diaphragm, rod, boot and guide

from housings.

CLEANING AND INSPECTION

1. Clean all metal parts thoroughly, using a
suitable cleaning fluid. Blow dry with air or wipe
dry with cloth. (Do not use solvent on diaphragm.)

2. Examine diaphragm and replace with new
part if any signs of wear or deterioration are
evident.

3. Inspect pressure housing for scratches,
scores, or excessive wear. Examine all parts for
obstructions and remove any foreign matter.

4. Examine diaphragm plate rod boot for de-
terioration or cracks. If deterioration or other
damage is evident, replace. In order to replace
boot it is necessary to remove the plastic guide
from the end of the rod. If the guide is damaged or
worn, it too should be replaced. Apply a liberal
amount of rubber cement to boot flange and mating
surface on non-pressure housing.

BRAKE CHAMBER ASSEMBLY
AND INSTALLATION

1. Install boot, rod, guide and diaphragm in
non-pressure housing.

2. Position pressure housing on non-pressure
housing so that scribe marks made at disassembly
are aligned.

3. Install clamping ring on assembly and se-
cure with bolt and nut.

4. Install air chamber in brake spider housing
until it "bottoms” in spider. Then back off not
more than one full turn to position chamber ports
in line with air tubes. The plastic guide will as-
sure proper positioning of the wedge. At this point
lock the air chamber in position by tightening the
spanner nut against lock washer and the spider
housing. Using a punch, drive edge of lock washer
into notches provided in spider housing and span-
ner nut (see fig. 29).

BRAKE SHOE AND LININGS

BRAKE SHOE REMOVAL
(Refer to Fig. 30)

1. Jack up rear of vehicle and remove wheels.

2. Remove hub and brake drum assembly.
Refer to REAR SUSPENSION under "REAR HUBS
AND BEARINGS" (SEC. 4C) of this manual.

3. Remove brake shoe return springs.

4. Lift brake shoe web out of shoe hold-down
clip and out of notches in anchor and adjusting
plungers.

NOTE: Mark adjusting end of brake shoes to
ensure correct reassembly.
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[EEN

Brake Shoe and
Lining Assembly
Adjusting Bolt Assy.
Adjusting Sleeve
(Actuator)

w N

19

4 Plunger Seal and
Retainer

5 Adjusting Plunger

6 Brake Spider
(Plunger Housing)

7 Adjusting Pawl
(Plunger Guide)

8 Spring

9 Gasket

10 Hollow Cap Screw
11 Bolt
12 Brake Shoe Hold-
Down Clip
13 Guide Screw
14 Anchor Plunger
(Solid)
15 Brake Shoe Return
Spring
16 Dust Shield
17 Lock Washer
18 Bolt
19 Dust Cover
Wedge Shaft
Roller

Roller Retaining
Cage
Wedge Spring
Retainer
24 Wedge Spring
25 Washer
26 Cotter Pin
27 ldentification Ring
28 Spanner Nut
29 "Failsafe" Air
Chamber
30 Standard Air Chamber
31 Lock Washer
32 Nut T201

Figure 30—Stopmaster Brake Components IAutomatic Adjuster with “Fail-Safe")
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SHOE RELINING

Each brake shoe consists of a shoe table with
a single web welded in place. A two-piece molded
lining is riveted to each shoe. Lining should be
replaced before wear exposes the rivet heads and
causes damage to brake drums. Both linings on
each shoe are identical and can be installed at
either end. New linings must be securely riveted
to shoe with correct size rivets, and rivets must
be properly upset.

BRAKE SHOE INSTALLATION
(Refer to Fig. 30)

1. Position brake shoe webs inside hold-down
clips with ends engaging slotted end of anchor
plungers and slotted end of adjusting bolt.

NOTE: Brake shoes are constructed with a
4-inch radius on the adjusting end and a 3-inch
radius on the anchor end. When installing shoes
on brake assembly, make certain the end marked
as suggested in "Note" of Step 4 of "Removal” is
mounted in adjusting plunger.

2. Install brake shoe return springs. Make
certain hold-down clip applies pressure to shoe
web to avoid cocked shoes.

BRAKE ACTUATION COMPONENTS

Actuation components can be serviced without
removing spider from axle. Trouble diagnosis
might indicate faulty internal parts which would
not necessitate brake chamber disassembly or new
brake lining. Actuation components should be in-
spected for faulty or unacceptable conditions.

For service of automatic adjuster components
see procedures under that subject on a previous
page of this section. The following procedures
cover the anchor end components and other ac-
tuation components:

1 Retaining Cage
2 "Ears” on Washer

5 Wedge Return Spring
6 Return Spring Washer

3 Roller 7 Cotter Pin
4 Wedge Retainer 8 Wedge
Washer

Figure 31 —Wedge and Roller Assembly
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REMOVAL (Refer to Fig. 30)

1. Remove brake chambers. Refer to proced-
ures covering standard and/or "Fail-Safe" cham-
ber service.

2. Loosen spanner nut, then unscrew non-
pressure housing from brake spider. This leaves
wedge, roller, and spring assembly exposed.

3. Remove wedge, roller and spring assembly
from actuation housing by pulling straight out.

4. Remove brake shoes. Refer to procedure
covering this operation.

5. Remove plunger guides and washers.

6. Pry plunger seal from spider housing.

7. Remove anchor plunger.

8. Remove automatic adjuster components as
described in applicable procedures.

PLUNGER

PLUNGER

Figure 32—nstalling Seal on Anchor Plunger
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Figure 33—nstalling Anchor Plunger and Seal

DISASSEMBLY OF WEDGE ASSEMBLY
(Refer to Figs. 30 and 31)

1. Remove cotter pin and wedge return spring
washer from wedge assembly.

2. Slide wedge spring off wedge.

3. Remove wedge retainer washer and rollers
from roller retaining cage.

CLEANING AND INSPECTION
All components should be thoroughly cleaned
prior to inspection and reassembly.

1. Inspect wedge for bent or distorted condi-
tion. Examine bearing surfaces for scoring or
wear. Replace wedge if there is evidence of wear
or distortion.

2. Examine rollers for any wear or out-of-
round condition. No scratches or scoring is per-
missible.

3. Examine wedge spring for fatigue or cor-
rosion. Replace spring if necessary.

4. Inspect actuation housing cylinder bores for
scores, scratches, or corrosion. Light scratches
or slightly corroded spots may be polished out
with crocus cloth. Never use emery cloth or sand-
paper. If scratches or corrosion are too deep to
be polished out, spider must be replaced.

5. Inspect plungers for scoring, scratches, or
corrosion. Light scratches may be polished out

Figure 34—Plunger Seal Installing Tool Dimensions

T-8258

Figure 35—Installing Wedge Assembly

with crocus cloth. If scratches or corrosion are
too deep to be polished out, plunger must be re-
placed.

6. Inspect plunger seal for any cracking or
deterioration. Any deterioration is unacceptable
and seal should be replaced.

ASSEMBLY OF WEDGE ASSEMBLY

(Refer to Figs. 30 and 31)
1. Install rollers in retaining cage.
2. Place washer in position on retaining cage.
3. Install wedge in retaining cage.
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INSTALLATION
“SLOTS”

Figure 36—Wedge Cavity in Housing (“Slots” Shown)

4. Position spring on wedge against washer

and compress enough to install return spring
washer and cotter pin.

INSTALLATION (Refer to Fig. 30)

1. Install new seals on anchor plungers as
shown in figure 32.

2. Install plungers and seals in housing as
shown in figure 33.
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NOTE: Installation tool shown in figure 33 can
be made locally according to dimensions shown in
figure 34.

3. Insert plunger guide with new washer inside
slots in anchor plungers.

4. Install automatic adjuster components as
detailed in applicable procedure.

5. Install wedge assembly in actuation housing
(refer to fig. 35). Be sure rollers are seated cor-
rectly in retainer cage and make good contact with
plungers.

NOTE: Spring retainer washer has "ears” on
each side to be used as guides to assure correct
installation (see fig. 31). Housing has "slots" to
match "ears" on washer (see fig. 36).

6. Install brake shoes as previously described
under "Brake Shoe Installation” in this section.

7. Install brake chambers as described pre-
viously.

8. Connect all air lines into both chambers.

9. Build up air pressure in system and push
parking brake knob in to admitair into outer cham-
bers (with "Fail-Safe" only).

10. With air in outer chambers, turn release
bolt at each chamber (if "Fail-Safe") counterclock-
wise as far as it will go (approximately 18 turns -
see fig. 39). Brakes are now inoperating condition,
either for service brakes or parking.

11. After brakes are in operating condition,
adjust brakes and repeat operating and leakage
tests as previously described.

"FAIL-SAFE” BRAKE CHAMBERS

GENERAL

The Stopmaster "Fail-Safe" is a mechanical
actuation feature for power brakes and is two-fold
in purpose. It is used as an air-released, spring-
applied parking brake, as well as a safety feature
in the event of air brake failure.

DESCRIPTION AND OPERATION

BRAKE CHAMBERS (Fig. 37)

Two brake chamber assemblies are used at
each wheel. Type used differs by model as shown
in figure 24. The "Fail-Safe" brake chamber as-
sembly consists of an inner and outer chamber.
The inner chamber, containing a diaphragm and
diaphragm plate rod, serves as the service brake
chamber and operates in the same manner as a
conventional brake chamber. Movement of dia-
phragm plate rod is transmitted to the brake shoes
through the mechanical actuating components as
described later.

The outer chamber contains a spring-loaded
piston which acts against the service brake cham-
ber diaphragm plate rod. During normal operation,
constant air pressure is applied to the outer cham-
ber, this pressure, acting on the piston, holds the
spring compressed. When air pressure is released
from the outer chamber by pulling out the knob on
the parking brake control valve, spring pressure
forces the piston toward the service brake cham-
ber; piston movement is transmitted through the
service brake diaphragm plate rod to the brake
actuating mechanism, applying the brakes.

This same action will take place in the event
air pressure is lost from the system.

NOTE: The air tank supplying air pressure
to the parking brake chambers is protected from
the main air system by a one-way check valve;
this tank will contain enough pressure for at least
one parking brake release in case pressure is lost
from the main air system.

In case of complete pressure loss, and pres-
sure in the protected tank is depleted, brakes will

CHEVROLET 40-60 TRUCK SERVICE MANUAL



Sec. 5B-72

AIR BRAKES

remain applied until air pressure is restored. If
necessary to move the vehicle before air pressure
can be restored, brakes can be released by turn-
ing the release bolts clockwise as far as possible
(approximately 18 turns) to compress the springs,
as shown in figure 39. (This must be done at all
"Fail-Safe" chambers at each wheel.) After air
pressure has been restored, service brakes will
be operative immediately; however, the parking
brake will remain inoperative until the spring re-
lease bolts are backed out (counterclockwise) as
far as possible to release the springs. Push park-
ing brake valve knob in to released position to ad-
mit air pressure into the parking brake chambers
to hold springs compressed while turning the re-
lease bolts.

CAUTION: Under no circumstances
should any service operations be attempt-
ed on the brake chambers without first
compressing the springs by means of the
release bolts. Applying air pressure (at
least 60 psi) to the parking brake cham-
bers, either from the vehicle air system
or from shop air supply, will hold springs
compressed and facilitate turning bolts.

MECHANICAL ACTUATING COMPONENTS
(Refer to Fig. 30)

When pressure is applied to the brake cham-
ber diaphragm plate rod, either by air pressure
during a service brake application or by spring
pressure from the parking brake chamber, move-
ment is transmitted to both ends of each brake
shoe through wedges, rollers, and plungers which
are installed in the actuating housing in the brake
spider. One plunger for each shoe incorporates an
adjusting wheel to provide a means of adjusting
the brakes to compensate for normal lining wear.
All Stopmaster brakes have automatic adjuster
mechanisms.

SERVICEABILITY TESTS

OPERATING TEST

1. Service Brakes

Make a brake application and check expansion
of brake shoes against drum. Shoes should move
freely and instantly when brake treadle is de-
pressed. Release treadle. Shoes should contract
and release the brakes without any lag. Visually
inspect entire lining area to see ifliningis bearing
properly on both sides.

2. Parking Brakes
Apply parking brakes by pulling knob of con-
trol valve to release air from chamber. Brakes

(Service Brakes) Inlet Port
(Parking Brake)
1 Spring Lock 12 Wedge Rod (Part of
2 Release Bolt Wedge Assembly)
3 Spring and Cap 13 Non-Pressure
Assembly Housing
4 Release Bolt Nut 14 O-Ring
5 Piston 15 Rubber Washer
6 Pressure Housing 16 Spring
7 Clamping Ring 17 Rivet
8 Rubber Diaphragm 18 Retainer Plate
9 Diaphragm Plate 19 Piston Seal
Rod 20 Expander
10 Rubber Boot 21 Spring Lock

11 Wedge Rod Guide Capscrew T-2199

Figure 37—"Fail-Safe” Brake Chamber Assembly

should apply promptly and should hold onany grade
on which vehicle is expected to operate. Release
the brakes by pushing knob in. The brakes should
release instantly and wheels turn freely.

LEAKAGE TEST

1. Service Brakes

With brakes applied, check air chambers for
leakage at clamping ring by covering ring with
soap suds. Also apply suds to drain holes on bot-
tom of chamber. Any small air leaks should be
evident. No leakage is permissible at either loca-
tion. If leakage occurs at clamping ring, tighten
clamping ring. If leakage still persists, diaphragm
may be deteriorated or not fitting properly between
pressure and non-pressure housings (see figs. 37
and 38).

If air is escaping from drain holes onl