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'Jeep' UNIVERSAL and 'Jeep' DISPATCHER A 

GENERaL DATA 
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A-1. GENERAL 
This manual is provided for the guidance of all 
automotive service men, vehicle owners, and 
service salesmen who repair, maintain, or adjust 
the 'Jeep' Universal and 'Jeep'. Dispatcher. The 
information herein was prepared from the service 
man's viewpoint to give him the accurate and con
cise data he may need to service the entire vehicle. 
The information is not elementary as it is intended 
for automotive service men who are familiar with 
automotive construction and repair in general. It 
is not intended, nor would it be possible in such 
limited space, to cover every possible repair that 
he may encounter. All specifications are in accord 
with Engineering Specifications and should be 
adhered to in all work on the vehicle. 
The manual sections follow logical division into 
major components of the vehicles. The first page 
of each section has a detailed index of the contents 
of that section. Subject matter covers all models 
included in this manual unless an exception for a 
particular model is specifically mentioned. 
Specifications and components covered were for 
standard production models of 'Jeep' Vehicles 
current at the time the manual was approved for 
printing. Kaiser 'Jeep' Corporation reserves the 
right to discontinue models at any time or change 
specifications or design of any of its models with
out notice and without incurring any obligation. 

A-2. Vehicle Description 
This manual covers all standard production 'Jeep' 
Universal and 'Jeep' Dispatcher models currently 
being produced at the time this manual was ap
proved fdr publication. Significant changes made 
in each model sitice it was first produced are in
cluded in the manual. 
A description of each model follows. General 
specifications for each model are listed in Par. A-17. 
Detailed specifications covering major vehicle units 
are listed at the end of each section of the. manual. 

CJ-2A -·This is a 4-wheel-drive 'Jeep' Universal. 
It has a four-cylinder, L-head engine. 
This model is no longer in current pro
duction. 

SUBJECT PAR. 

lgnition Coil. ............................ A-12 
Paint-and-Trim Option Plate ................. A-7 
Radiator ................................ A-14 
Starting Motor ........................... A-15 
Vehicle Description ........................ A-2 
Vehicle Identification ....................... A-3 
Vehicle Serial Number ...................... A-5 
Voltage Regulator ........................ A-16 

CJ-3A -This is a 4-wheel-drive 'Jeep' Universal. 
It has a four-cylinder, F -head engine. 
This model is no longer in current pro
ductiop. 

CJ-3B ---:-This is a 4-wheel-drive 'Jeep' Universal. 
It has a four-cylinder, F-head engine. 

CJ-5 -This is a 4-wheel-drive 'Jeep' Universal. 
It has a four-cylinder, F-head engine. 

CJ-6 -This is a 4-wheel-drive 'Jeep' Universal. 
It has a four-cylinder, F-head engine. 

DJ-3A- This is a 2-wheel-drive 'Jeep' Dispatcher. 
It has a four-cylinder, L-head engine. It 
comes as eith~r an open body model or 
has a "Surrey" top. 

A-3. Vehicle Identification 
Each 'Jeep' vehicle model series has one or more 
serial number prefixes to identify it. Complete 
identification of a specific vehicl<:: requires the 
prefix plus the serial number. Serial numbers are 
consecutive for each prefix grouping. Prefix infor
mation following will identify the 'Jeep' model by 
serial number prefix. 

:Jeep' ~ode~ 

CJ-2A 

CJ-3A 

CJ-3B 

CJ-5 

CJ-6 

DJ-3A 

Prefix 

no prefix 

no prefix 
451-GBl 
452-GBl 
453-GBl 

453-GB2 
454-GB2 

57348 

57548 

57748 

56337 

Serial Number 
---'·------·-

5- or 6-digit S/N 

5-digit S/N 
5-digit S/N 
5-digit S/N 
5-digit S/N 

5-digit S'N 
5-digit S/N 
5-digit S 1N 

5- or 6-digtt S ·N 

5-dig_it S 'N 

5-digit S N 

Any prefix not given here for one of the listed 
models indicates a special vehicle wh06e differences 
from standard are not covered ih thi!$ manual. 
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GENERAL DATA 

A-4. IDENTIFICATION NUMBER 
LOCATION 

All 'Jeep' vehicles and some of their major com
ponents have identifying numbers. Paragraphs fol
lowit:tg will describe the location of identifying 
numbers. 

A-5. Vehicle Serial Number 
The vehicle serial number is stamped on a metal 
plate located on the dash under the hood. It is on 
the left side of the vehicle for models CJ -5 and 

FIG. ·1-CJ-5, CJ-6 VEHICLE 
SERIAL· NUMBER LOCATION 

FIG. 2-CJ-2A, CJ-3A, CJ-3B, DJ-3A 
VEHI.CLE SERIAL NUMBER LOCATION 

CJ -6 as shown in Fig. 1. It is on the right side of 
.the ve}J.icle .for, models. CJ-2A, CJ-3A, CJ-3B, and 
D J-3A as i!hown in Fig. 2. Refer . to Par. A-3 for 
specific information on codes.' . . ' 

4 
(. 

A-6. Engine Serial Number 
The engine identification number consists of a 
prefix followed by a five-digit or six-digit serial 
number. The prefix identifies the particular engine. 
F4-134 and L4-134 engine serial numbers are 
stamped on the water pump boss at the front of 
the engine, as shown in Fig. 3. 

FIG. 3-ENGINE SERIAL NUMBER LOCATION 

A-7. Paint-and-Trim Option Plate 
A Paint-and-Trim Option Plate is installed on late 
production 'Jeep' vehicles. The paint code on the 
plate identifies the paint colors. The trim code on 
the plate identifies the color of all trim parts in the 
interior of the vehicle. ' 

FIG; +-PAINT AND TRIM 
OPTION PLATE LOCATION 

To identify paint or trim on vehicles manufactured 
before the Paint-and-Trim Option Plate was in
stalled, see your 'Jeep' dealer. 
'Jeep~ Universals and Dispatchers have the plate 
.located on the right hand side of the dash under 
the hood, as shown in Fig. 4. 



·Jeep' UNIVERSAL and 'Jeep' DISPATCHER A 

A-8. Axles 
All live axles on 'Jeep' vehicles are identified by a 
model number cast into the axle differential housing 
near or on one of the reinforcing webs, as shown in 
Fig. 5. The differential gear ratio may be de
termined from the axle ratio tag installed under 
one of the gear cover screw heads. The tag lists the 
number of teeth on the gear and also on the pinion. 
Some tags also list the gear ratio. 

FIG. 5-AXLE MODEL NUMBER LOCATION 

A-9. Carburetor 
Carburetors are identified by' the manufacturer's 
model number stamped or cast into the carburetor 
body, as shown in Fig. 6. 

FIG. 6-CARBURETOR MODEL NUMBER LOCATION 

A-10. Fuel Pump 
Fuel pumps are identified by the manufacturer's 
model number. The model number is stamped on 
the edge of the pump mounting flange. The manu
facturer's name is cast into the pump body. See 
Fig. 7. 

FIG. 7-FUEL PUMP MODEL NUMBER LOCATION 

A-11. Generator 
Generators are identified by the manufacturer's 
model number stamped on a metal plate attached 
to the generator housing, as shown in Fig. 8. 

FIG. 8-GENERATOR MODEL NUMBER LOCATION 
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A GENERAL DATA --------------------------------------
A-12. Ignition Coil 
Ignition coils are identified by the manufacturer's 
model number stamped on the coil housing bt>low 
the top flange, as shown in Fig. 9. 

.. ·;,. 

FIG. 9-IGNITION COIL 
MODEL NUMBER LOCATION 

A-13. Distributor 
Ignition distributors are identified by the manu
factprer's model number stamped on a plate at
tached to the distributor housing, as shown ~n:Fig. 
10. 

FIG. 10-DISTRIBUTOR 
MODEL NUMBER LOCATION 

A-14. Radiator 
Radiators are identified by markings on the top 
tank, usually on the top or rear face, as shown in 

FIG. 11-RADIATOR MODEL NUMBER LOCATION 



'Jeep' UNIVERSAL and 'Jeep' DISPATCHER A 

Fig. 11. Individual markings vary with each 
radiator manufacturer. 

A-15. Starting Motor 
Starting motors are identified by a manufacturer's 
model number stamped on a metal tag attached to 
the motor housing, as shown in Fig. 12. 

FIG. 12-STARTING MOTOR 
MODEL NUMBER LOCATION 

A-16. Voltage Regulator 
Voltage regulators are identified by a manu
facturer's model number stamped on the regulator 
base flange, as shown in Fig. 13. 

FIG. 13-VOLTAGE REGULATOR 
MODEL NUMBER LOCATION 

.... 
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A GENERAL DATA 

A-17. GENERAL SPECIFICATIONS 

MODEL: 

Engine: .......................... . 
Number of cylinders ............. . 
Bore .......................... . 
Stroke ......................... . 
Displacement ................... . 
Compression Ratio .............. . 
Compression Pressure ......... . 
Horsepower (max. brake) ........ . 
Horsepower (SAE) .............. . 
Torque (max. at 2000 rpm.) ...... . 

Wheelbase ....................... . 
Tread (front and rear) ............. . 
Height (over all): 

Open body ..................... . 
Soft top ....................... . 
Hard top ..................... . 

Length (over all): 
Open body .................. . 
Soft top ....................... . 
Hard top ....... . 

Width (over all): 
Open body ..................... . 
Soft top .............. · ......... . 
Hard top ...................... . 

Ground Clearance ................. . 
Weights (approximate): 

Shipping 
Open body .................. . 
Soft top .................... . 
Hard top .................... . 

Curb 
Open body ................... . 
Soft top .................... . 
. .Hard top ................... . 

Gross 
Open body ................... . 
Soft top ..................... . 
Hard top .................... . 

Capacities: 
Fuel tank ...................... . 
Cooling System: 

Without heater ........... . 
With heater. . . . . . . . . . . . . . . . .. 

MODEL: 

Engine:...................... . .. 
Number of cylinders ............. . 
Bore ................. . 
Stroke ............. . 
Displacement .......... . 
Compression Ratio: 

Standard .................... . 
High Altitude (opt.) .. . 

Compression Pressure .... . 

Horsepower (max. brake) . . . . . . . . 
Horsepower ( SAE) .......... . 
Torque (max. at 2000 rpm.) ...... . 

Wheelbase ................ . 
Tread (front and rear) ....... . 
Height (over all). . . . . . . . . . . . .. 
Length (over all) ................ . 
Width (over all).............. . .. 
Ground Clearance. . . . . . . . . . . . 
Weights (approximate): 

Shipping .......... . 
Curb.......... . . . . . . . . 
Gross ....................... . 

Capacities: 
Fuel tank ........ . 
Cooling System: 

Without heater ............... . 
With heater .................. . 

8 

CJ-2A 

. L,Head 
4 

3)/g" [79,37 mm.] 
4%" [111,12 mm.] 

134.2 cu. in. [2,20 ltr.} 
6.48:1 

100 psi [7 kg-cm2] 
60 at 4000 rpm. 

15.63 
105 lb-ft [14,5 kg-m.] 

80" [203 em.] 
48~" [122,5 em.] 

69" [175 em.] 

130)/g" [3,3 m.] 

59" [149,8 em.] 

8%:" [22,2 em.] 

2120 lb. [961,6 kg.] 

2215 lb. [1004,7 kg.] 

3509 lb. [1587,5 kg.] 

1072 gal. [40 ltr.] 

11 qt. [10,4 ltr.] 
12 qt. [11,4 ltr.] 

CJ-3B 

F-Head 
4 

3)/g" [79,37 mm.] 
4%" [111,12 mm.] 

134.2 cu. in. [2,20 ltr.] 

6.9:1 
7.4:1 

120 to 130 psi. 
[8,4 a 9,2 kg-cm2] 
72 at 4000 rpm. 

15.63 
114 lb-ft [15,7 kg-m.] 

80" [203 em.] 
48?{6" [123 em.] 
66~" [169 em.] 

1292%2" [3,30 m.] 
68Ys" [175 em.] 

8" [20,3 em.] 

2132 lb. [967 ,1 kg.] 
2243 lb. [i017 ,4 kg.] 
3500 lb. [1587 ,5 kg.] 

10 72 gal. [38,75 ltr.] 

11 qt. [10,4 ltr.] 
12 qt. [11,4 ltr.] 

CJ-3A 

L-Head 
4 

3Ys" [79,37 mm.] 
4%" [111,12 mm.] 

134.2 cu. ih. [2,20 ltr.] 
6.48:1 

100 psi [7 kg-cm2] 
60 at 4000 rpm. 

15.63 
105 lb-ft [14,5 kg-m.] 

80" [203 em.] 
48~" [122,5 em.] 

66%:" [170 em.] 

129%:" [3,29 m.] 

68256" [174,7 em.] 

. ... 
8%:" [22,2 em.] 

2110 lb. [957,1 kg.] 

2205 lb. [1000,2 kg.] 

3500 lb. [1587,5 kg.] 

1072 gal. [40 ltr.] 

11 qt. [10,4 ltr.] 
12 qt. [11,4 ltr.] 

CJ-5 

F-Head 
4 

3Ys" [79,37 mm.] 
4%" [111,12 mm.] 

134.2 cu. in. [2,20 ltr.] 

6.9:1 
7.4:1 

120 to 130 psi. 
[8,4 a 9,2 kg-cm2] 
72 at 4000 rpm. 

15.63 
114 lb-ft [15,7 kg-m.] 

81" [206 em.] 
48?{s" [123 em.] 

67" [170 em.] 
135%" [3,44 m.] 
71 %:" [128 em.] 

8" [20,3 em.] 

2163 lb. [981,1 kg.] 
2274 lb. [1031,5 kg.] 
3750 lb. [1701,0 kg.] 

1072 gal. [38,75 ltr.] 

11 qt. [10,4 ltr.] 
12 qt. [11,41tr.] 

DJ-3A 

L-Head 
4 

3Ys" [79,37 mm.] 
4%" [111,12 mm.] 

134.2 cu. in. [2,20 ltr.] 
7.00:1 

100 psi [7 kg-cm2] 
60 at 4000 rpm. 

15.63 
lOS lb-ft [14,5 kg·m.] 

80" [203 em.] 
48~" [122,5 em.] 

59Ys" [150 em.] 
621%;" [160 em.] 
71~" [181 em.] 

125?16" [3,18 m.] 
130" [3,3 m.] 

129" [3,28 em.] 

57)/g" [145,3 em.] 
57Ys" [145,3 em.] 
72%:" [184,8 em.] 

7" [17,8 em.] 

1709 lb. [775,2 kg.] 
1769 lb. [802,4 kg.] 
2004 lb. [909 kg.) 

1815 lb. [823,4 kg.] 
1875 lb. [850,5 kg.) 
2110 lb. [957 kg.) 

2600 lb. [1179,3 kg.] 
2600 lb. [1179,3 kg.] 
3200 lb. [1451,4 kg.] 

12 gal. [45 ltr.] 

11 qt. [10,4 ltr.] 
12 qt. [11,4 ltr.] 

CJ-6 

F-Head 
4 

3)/g" [79,37 mm.] 
4%" [111,12 mm.] 

134.2 cu. in. [2,20 ltr.] 

6.9:1 
7.4:1 

120 to 130 psi. 
[8,4 a 9,2 kg-cm2] 
75 at 4000 rpm. 

15.63 
114 lb-ft [15,7 kg-m.] 

101" [257 em.] 
48?{6" [123 em.] 

67" [170 em.] 
155%" [3,95 m.] 
71%:" [128 em.] 

8" [20,3 em.] 

2225 lb. [1009,2 kg.] 
2336 lb. [1059,6 kg.] 
3900 lb. [1769,0 kg.] 

1072 gal. [38,75 ltr.] 

11 qt. [10,4 ltr.] 
12 ~· [11,4ltr.] 



'Jeep' UNIVERSAL and 'Jeep' DISPATCHER B 

LUBRICaTION 

Contents 

SUBJECT PAR. 
Air Cleaner ......................... B-23, B-43 
Body ................... : .. : ............. B-29 
Brake Master Cylinder .................... B-31 
Choke Control. .......................... B-27 
Clutch Linkage ........................... B-28 
Clutch Release Bearing .................... B-35 
Differential: 

Conventional. ..................... B-18, B-46 
Powr-Lok .............................. B-19 

Distributor .............................. B-20 
Engine Crankcase ................ B-2, B-7, B-40 
Field and Industrial Use ................... B-39 · 
Flexible Controls ......................... B-2 7 
Front Axle U-Joint ................. ·.B-11, B-44 
Generator ............................... B-21 
Governor ................................. B-49 
Hand Brake Control. ..................... B-27 
Heat Control Valve ....................... B-25 
Hydraulic Lift ........................... B-50 
Initial Lubrication ........................ B-6 

B-1. GENERAL 
It is highly important that the correct amounts of 
the proper lubricants be used at regular intervals. 
The specifications given in the charts and detailed 
description of this section should be closely fol
lowed. Special lubricating instructions for field and 
industrial use are given as the last part of this 
section. 

B-2. Engine Oil Classifications 
The American Petroleum Institute has a system 
of classifying engine oils according to type of serv
ice. These designations are: 
ML -Light and favorable service conditions. 
MM - Moderate to severe service conditions. 
MS - Most severe service conditions.· 
Common short trip, stop-and-go driving is the 
most 'severe and becomes intensified even more in 
cold weather. In cpntrast, constant-speed driving 
on highways is the least severe. 
Depending upon. conditions of operation, either 
MM or MS grade is recoii).mended for Jeep vehicles. 
It is also necessary to specify the SAE number in 
addition to the above classification. 

B-3. Lubricant Base 
Sodium base lubricants are used at the factory for 
initial fill of the wheel bearings, front axle shaft 
universal joints, and propeller shaft universal joints. 
Because mixing of sodium base and lithium base 
lubricants results in a thinned-out mixture that 
can bleed through seals, always use sodium base 

SUBJECT PAR. 
King Pin Bearings ........................ B-11 
Lubrication Fittings .................. B-8, B-41 
Oil Filter ........................... B-22, B-42 
Oil Pressure .............................. B-4 
Power Take-Off .......................... B-4 7 
Propeller Shaft U-Joints ................... B-1 0 
Radiator ................................ B-32 
Shock Absorbers .......................... B-38 
Speedometer Cable ....................... B-25 
Spring Shackles and Pivot Bolts ............ B-9 
Springs .................................. B-3 7 
Starting Motor ........................... B-36 
Steering Gear ............................ B-12 
Throttle Control. ......................... B-27 
Transfer Case ....................... B-15, B-45 
Transmission ........................ B-15, B-45 

· U-Joints, Front Axle ................. B-11, B-44 
U-Joints, Propeller Shaft .................. B-1 0 
Water Pump Bearing .......... .' .......... B-35 
Wheel Bearings ........................... B-13 

wheel bearing and universal joint lubricants on 
'Jeep' vehicles. Should oil leaks occur at these 
bearings, thoroughly remove the old lubricant 
before new lubricant is added. 

B-4 .. Oil Pressure Gauge or Indicator 
On Models CJ-2A, CJ-3A, and early CJ-3B an 
oil pressure gauge is mounted on the instrument 
panel. This gauge indicates the oil pressure within 
the engine lubricating system. 
On Models CJ-5, CJ-6, DJ-3A and later production 
vehicles of Model CJ-3B a red telltale lamp, which 
operates when the ignition switch is t;urned on, is 
lit when there is insufficient oil pressure to properly 
lubricate the engine. When it goes out, operating 
pressure is achieved. In normal operation, the light 
is lit when the ignition is. first turned on. It goes 
out after the vehicle is in motion. 
Failure of the gauge or indicator to register normal 
oil pressure may indicate insufficientsupply of oil 
in the engine crankcase, low or no oil pump pres
sure, or a fault in the gauge or indicator electrical 
circuit. The engine must be stopped immediately 
to prevent possible damage to engine bearings and 
the fault corrected before restarting the engine. ' 

B-5. Engine.Lubricating System 
The engine is pressure lubricated by a gear type 
oil pump driven by a spiral gear on the. camshaft. 
Oil is drawn through a floating, screened' l.ntake to 
prevent the recirculation of-any sediment or water 
that might . accumulate in the oil pan. Typical 

Text continued ori page 13. 



B LUBRICATION 

LUBRIC.ATION SPECIFIC.ATIONS 
MODELS CJ -28 aND CJ -38 

FIG. 14-LUBRICATION CHART-MODELS CJ·2A AND C".J-.IA 

r 
Chart ITEM TO BE 
No. I:;.UBRICATED 

I 
--···-(-----------

1. Chassis Bearings . ..... 

2. Engine ............... 

3. Transmission and 
Transfer Case . ...... 

4. Differentials: 
Front .............. 
Rear ............... 

5. Universal Joints 
Front Axle ......... 

6. Steering Gear . ........ 

7. Universal Joints 
Propeller Shaft ...... 

8. Distributor: 
Oiler ............... 
Wick .............. 
Pivot .............. 
Cam ............... 

9. Generator and 
Starting Motor** . ... 

10. Front Wheels ......... 

11. Rear Wheels** . ....... 

13. Governor ............. 

14. Power Take-Off .•..... 

15. Universal Joints 
Power Take-Off ..... 

Air Cleaner . .......... 

Not lower than 32'F. [O'C.] 
use SAE 30 or 

lOW-30 

FREQUENCY* 

Each 1000 miles (1.600 km.l 

Change each 2000 miles [3.200 km.l 

{Check each 1000 miles 11.600 km.l 
Change each 10,000 miles [16.000 km.l 

{Check each 1000 miles [1.600 km.] 
Change each 10,000 miles (16.000 km.] 

{Check each 1000 miles [1.600 km.] 
Change each 12,000 miles 119.200 km.] 

Check each 1000 miles (1.600 km.l 

Each 1000 miles [1.600 km.J 

Each 1000 miles [1.600 km.! 
Each 1000 miles (1.600 km.] 
Each 1000 miles (1.600 km.] 
Each 1000 miles (1.600 km.] 

Each 1000 miles 11.600 km.! 

Disassemble to lubricate each 
6000 miles [9.600 km.] 

Sparingly each 1000 miles [1.600 km.J 

Check each 1000 miles [1.600 km.l 

Check each 1000 miles (1.600 km.] 

Extensive use: Repack once a year. 

Each 2000 miles 13.200 km.J 

As low as lO'F. [-12'C.I 
use SAE 20, 20W. 

lOW-30. or lOW-20 

QUANTITY i LUBRICANT 

GRADE u.s. Imperial Metric TYPE 
Summer I Winter 

-------------
As required Chassis Lubricant No.1 No. 0 

4 qts. 3)i qts 3.785ltrs. Engine Oil See Note 

3 Y. pts. 3 pts. 1.65 ltrs. GL4 SAE 90 SAE 80 

2 Y. pts. 2 pts. 1.18 ltrs. MIL-L-2105B SAE 80 SAE 80 
2%: pts. 2 >4" pts. 1.3 ltrs. MIL-L-2105B SAE 80 SAE80 

As required Universal Joint Lubricantt No.1 No. 0 

As required MIL-L-2105B SAE 80 SAE 80 

As required Universal Joint Lubricantt· No.1 No. 0 

Several drops Engine Oil Same as engine 
One drop Engine Oil Same as engine 
One drop I Engine Oil Same as engine 
Sparingly Grease Soft 

2-4 drops Engine Oil Same as engine 

As required Whed Bearing Lubricantt No.2 No. 2 

As required Wheel Bearing Lubricantt No.2 No. 2 

As required Engine Oil Same as engine 

As required GL4 SAE80 SAE80 

As required Chassis Lubricant No.1 No. 0 

lli pts. 1 pt. .591 ltrs. En~ine Oil Same as engine 

As low as -lO'F. [-23'C.] 
use SAE lOW, 

lOW-30, or lOW-20 

Below -10'F. [-23'C.] 
use SAE 5W or 

5W-20 

*This chart applies for usual road work. For additional lubrication requirements when used for field or industrial work, see Par. B-39. 
**Starting motor bearings on Model CJ-3A nhicles after Serial No. 30972 were lubricated at assembly to last between normal rebuild periods. 
***Rear wheels must be removed from Model CJ-2A vehicles before Serial No. 13413 to lubricate wheel bearings. 
tSodium base lubricants recommen.:ied; do not mix sodium base and lithium base lubricants. 
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'Jeep' UNIVERSAL and 'Jeep' DISPATCHER 

LUBRICA.TION SPECIFICA.TIONS 

MODELS C J -3B, C J -5 A.ND C J -6 

FIG. 15-LUBRICATION CHART-MODELS CJ-3B, CJ-5, CJ-6 

B 

11096 

i ! QUANTITY LUBRICANT 
CHART ITEM TO BE 

I NO. LUBRICATED 
I 

FREQUENCY TYPE I GRADE 

I 
u.s. Imperial Metric 

1000 miles-1.600 km. Summer I Winter ----
I. Chassis Bearings . ........ Each 1000 miles As required Chassis Lubricant No.1 No. 0 

2. Spring Shackle Bushings ... {With lube fittings: Each IOOO miles I As required Chassis Lubricant No.1 No. 0-I 
Spring PivotBoltBushings Without lube fittings: No lubrication I 

Universal Joints Each 1000 miles I Universal Joint No.1 No. a 

I 
As required Lubricantt 3 Propeller Shaft ....... {Check each 1000 miles Universal Joint 4. Front Axle Shaft ....... Change each 12.000 miles (19.200 Km.J As required Lubricantt No.I No. 0 

5. Steering Gear Housing . ... Check each 1000 miles As required MIL-L-2105B SAE 80 SAE 80 

6 Rear Wheelo ............. Sparingly each 1000 miles As required \''heel Bearing No.2 No.2 
.... ubricantt 

1. Front Wheels ..... ······ Disassemble to lubricate each 
I 

As required Wheel Bearing No.2 No.2 I 6000 miles (9.600 km.J Lubricantt I 
8. 3-SpeedTransmission and {Check each 1000 miles 67!! pts. 5 72 pts. 3 ltrs. GL4 SAE90 SAE 80 

Transfer Case . ......... Change each 10,000 miles 
0 4-Speed. Transmission I Check each 1000 miles 6')4 pts. 5')4 pts. 3,2 ltrs. GL4 SAE 90 SAE 80 

Transfer Case . ........... t Change each 10,000 miles 3~ pts. 3 pts. 1,7 ltrs. GL4 SAE 90 SAE 80 

Differentials 
'1. Front ................. {Check each 1000 miles 

I 

2 7li pts. 2 pts. 1,2 ltrs. MIL-L-210SB• SAE80 SAE 80 
lu. Rear .................. Change each 10,000 miles 2 72 pts. 2 pts. 1,2 ltrs. MIL-L-2105B* SAE 80 SAE 80 

Speedometer Cable ....... Disassemble to lubricate each As required Graphite Grease Light 
12,000 miles (19.200 km.l 

Distributor 
Oiler .................. Each 1000 miles Several drops Engine Oil Same as engine 
Wick ................. Each 1000 miles One drop Engine Oil Same as engine 
Pivot ................. Each 1000 miles One drop Engine Oil 
Cam .................. Each 1000 mileo 

-:. 2 c. c. Cam Lubricant 
Same as engine 

I 

I 

Air Cleaner . ............. 

Generator ............... 

Engine .................. 
0 0 Not lower than 32 F. (0 C.) 

use SAE 30 or 
10W-30 

Each 2000 miles 

Each 1000 miles 

Change each 2000 miles 
0 - 0 Not lower than 10 F.~ 12 C) 

use SAE 20, 20W. 
lOW-30, or lOW-20 

1 )4 pts. 

14 qts.** 

*For Powr-Lok differential use only Willys Powr-Lok Differential Oil, Part No. 94557 . 
..,When oil filter ia changed at the same time, add one quart jone ltr .j 

1 pt. 591,4cm' 

2-4 drops 

3 72 qts. 3,8 ltrs. 
0 0 As low as 10 F. ( 23 C.) 

use SAE lOW, 
lOW-30, or !OW-20 

0 4-Speed transmission and transfer case (optional on CJ-5 and Cj-6) require separate lubrication of each unit. 
tSodium base lubricants recommen&:~d; do not mix sodium base and lithium base lubricants. 

Engine Oil 

Engine Oil 

Same as engine 

Same as engine 

0 0 Below 10 F. ( 23 C.) 
use SAE SW or 

SW-20 
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CHART I ITEM TO BE 
NO. LUBRICATED 

1. Chassis Bearings. , ....... ... 

2. Spring Shackle Bushings 
Spring Pivot Bolt Bushings 

3. Universal Joints ........ . . 

4. Steering Gear Housing .. 

5. Rear Wheel Bearings .... I 
6. Front Wheel Bearings ... 

7. 3-Speed Transmission .. ..... 

8. Differential ........ . . . . . .. 

9. Remote Control Shift ... 

10. Hand Brake Control 
Handle Cable ....... .... 

11. Hand Brake Control 
Cable Rear ......... 

12. Generator .......... 

Speedometer Cable .... . . ... 

Distributor: 
Oiler ............ ... ...... 
Wick ..... .... 
Pivot .. . . .. 
Cam ........... ...... . . 

Air Cleaner (Oil bath) ... . . . . 
Gentra tor . . . ......... ... ... 
Engine •..... . . . . . . . . . . . . . . . I 

0 Not low~r tha" 32 F. (0°C.) 
use SAE 30 or 

lOW-30 

LUBRICATION 

LUBRICaTION SPECIFICaTIONS 
MODEL DJ-3a "DISPaTCHER" 

FIG. 16-LUBRICATION CHART-MODEL DJ-3A 

FREQUENCY 

1000 miles~ 1.600 km. 

Each 1000 miles 

fWith lube fittings: Ea~h 1000 mihs 
l Without lube fittings: No lubrication 

Each 1000 miles 

Check each 1000 miles 

Sparingly ea~h 1000 miles 

Disassemble to lubricate each 
10,000 miles 

'Check each 1000 miles 
\Change each 10,000 miles 

r Check each 1000 mile• 
\Change each 10,000 miles 

Ea€h l 000 mii:es 

Each 10,000 miles 

Each 10,000 miles 

Each J 000 miles 

Disassemble to lubricate each 
12,000 mile• [l 9-200 km.J 

Each 1000 miles 
Each 1000 miles 
Each 1000 miles 
Each 1000 miles 

Each 2000 miles 

Each 1 000 miles 

Chan!!e each 2000 miles 
0 0 As low as 1l'l F. (-12 C.) 

use SAE 20, 20W, 
lOW-30, or lOW-20 

QUANTITY 

I 
LUBRICANT 

GRADE 
u.s. fmperial Metric TYPE I Summer Winter 

-------------
As required Chassis Lubricant No.1 No. 0 

As required Chassis Lubricant No.1 No. 0 

Aa required Universal Joint Lubricant t No.1 No. 0 

As required MIL-L-2105B SAE 80 SAE 80 

As required V/heel Bearing Lubricant t No.2 No.2 

As required Wheel Bearing Lubricant t No.2 No.2 

1 Y, pta. 1 .!4 pts. 0,7 ltrs GL4 SAE90 SAE 80 

2 pts. 1% pts. 0,9lll s MIL-L-21 OSB* SAE 80 SAE 80 

As required Chassis Grease No.1 No. 0 

As required Graphite Grease Medium Medium 

As required Graphite Grease Medium Medium 

2 to 4 drops Engine Oil Same as engine 

As required Graphite Grease Light 

Several drops Engine Oil Same as engine 
One drop Enp;ine Oil Same as engine 
One drop Engin~ Oil Same as engine 
Sparingly Grease Soft 

1 J4 pts. 1 pt . 0,6 ltrs. Engine Oil Same as engine 

2 to 4 drops Engine Oil Same as engine 

4 qts.** 3 Yz qts. 3.8 ltrs. 
0 0 As low as -10 F. (-23 C.) 

use SAE lOW, 
lOW-30, or lOW-20 

0 0 Below -10 F. (-23 C.) 
use SAE SW or 

5W-20 

·'"For Powr-Luk diflcrential use only Willya Powr-Lok Differential Oil, Part No. 94557. 
**When oil filter is changed at the same time, add one quart lon" ltr,J. 
tSodium base lubricant recommended; do not mix sodium base and lithium base lubricants. 
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engine lubrication is shown in Fig. 17. Maximum 
oil pressure in the system is ·limited by an oil 
pressure relief valve located on the oil pump. See 
Par. D-63 and E-64. 

B-6. Initial Lubrication 
:VVhen a new vehicle is placed in service or an engine 
1s overhauled, the engine oil should be changed 
aft~r the first 500 miles [800 km.] of operation and 
agam after an additional 1500 miles [2.400 km.]. 
The oil filter should be cleaned and the element 
replac~d after the first 2000 miles [3.200 km.] of 
operat10n. For all other vehicle lubrication follow 
the instructions given in the remainder of this sec
tion of this manual. 
During the run-in period, until the piston rings 
?ave become seated, oil consumption in the engine 
1s usually greater than that considered normal for 
proper lubrication. As much as 4000 miles [6.400 
km.]_of operation may be required to properly seat 
the nngs and decrease oil consumption to normal. 
Do not overfill the crankcase as excess oil will be 
rapidly dissipated. Under no conditions should an 
oil heavier than SAE 20W be used during the 
summer or SAE 1 OW during the winter for the first 
500 miles [800 km.] when an engine is new or has 
been rebuilt. 

B-7. Engine Crankcase 
The oil in the crankcase should be changed after 
each 2000 miles [3.200 km.] of normal service, or 
more often under any of the following exceptions. 
Change engine oil more frequently depending on 
type. a_nd qualit:'( of oil used, severity of operating 
cond1t1ons, and 1f vehicle is driven short distances 
in cold weather or allowed to idle excessively. 
Always drain while crankcase oil is hot as sus
pended dirt and contaminents will more likely be 

FIG. 17-ENGINE LUBRICATION 

held in suspension and, therefore, drain out more 
completely. 
a. Position drain receptacle under plug. 
b. Remove drain plug using correct size wrench. 
Be careful of hot oil. 
c. Clean drain plug. Inspect and replace gasket if 
deteriorated. 
d. When oil has drained, replace and tighten 
drain plug. 
e. Check for presence of excess water in the oil 
that might indicate an internal leak from the 
cooling system. 

B-8. Lubrication Fittings 
Each 1000 miles [1.600 km.] clean each lubrication 
fitting indicated by No. 1 on Lubrication Charts. 
Use a pressure gun to lubricate. Be sure that grease 
channels are open to provide complete lubrication 
of bearing surfaces. In some cases it may be neces
sary to replace the lubrication fitting. In extreme 
cases it may be necessary to disassemble and clear 
plugged channels. The following points have lubri
cation fittings. 
a. Remote control gearshift base (Models D]-3A 
and some models Cj-2A only). 
b. Tie rod: 4 fittings 
c. Drag link (steering connecting rod): 2 fittings 
d. Clutch pedal 
e. Brake pedal 
f. Steering bell crank 
g. King pin: 4 fittings (Model DJ-3A only) 
h. Transfer case shift lever shaft (All models ex
cept Dj-3A) 
i. Spring shackles and pivot bolts: See Par. B-9 
j. Propeller shaft universal joints: See Par. B-10 
k. Rear wheel bearings: See Par. B-14 

B-9. Spring Shackles and Spring Pivot Bolts 
• Models CJ-3B, C]-5, C]-6, D]-3A 
All spring shackles and spring pivot bolts are shown 
as item 2 on the Lubrication Charts for these 
models, but some of these points will not have 
lubrication fittings. Where there is no lubrication 
fitting at one of these points, indicating a silent 
bloc bushing has been installed, that point is not 
to be lubricated. Where there are lubrication 
fittings at the spring shackles or pivot bolts, 
lubricate at each fitting with a pressure gun every 
1000 miles [1.600 km.]. 

B-10. Propeller Shaft Universal Joints 
The propeller shaft universal joints and slip joints 
are equipped with lubrication fittings. These should 
be lubricated with a good quality universal joint 
or chassis grease each 1000 miles [1.600 km.] using 
a hand compressor. 

B.;11. Front Axle Shaft Universal Joints 
and King Pin Bearings 

All 4-wheel drive front axle shaft universal joints 
and the front axle king pin bearings are enclosed 
in the steering knuckle housings. Check the lubri
cant level in the housings each 1000 miles [1.600 
km.] to maintain it at fill plug level. Once each year 
or at each 12,000 miles [19.200 km.] remove the 
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shafts. Thoroughly clean the universal joints and 
housings and refill the housings with universal 
joint lubricant. Use No. 1 for summer and No. 0 
for winter. 

B-·12. Steering Gear 
Check the lubricant level in the steering gear hous
ing at each 1000 miles [1.600 km.] to be sure that 
the lubricant is at filler plug opening level. Should 
lubricant be ::equired fill the housing slowly with 
a hand compressor. Do not overlook replacing the 
fill plug. 

B-13. Front Wheel Bearings 
Seasonally, or at each 6000 miles [9.600 km.], 
(10,000 miles [16.000 km.] for the Dispatcher), re
move the front wheels and repack the bearings 
with wheel bearing grease. Work the grease into 
the cage lwlding the rollers. 
Follow this same procedure for wheel bearings 
for 23-2 (full-floating) rear axle installed on early 
CJ-2A Models. 

B-14. Rear Wheel Bearings 
The rear wheel bearings are equipped with lubri
cation fittings with a vent opening through the 
housings above each fitting. Lubricate each 1000 
miles [1.600 km.J. Use a hand compressor and wheel 
hearing grease, forcing the grease through each lu
brication fitting until it flows from the vent. Vent 
should be kept dear of obstruction or grease will 
0ack up into the brakes. Do not add grease after 
it flows from the vent for it may be forced through 
the wheel keyway onto the outside of the wheel 
and possibly onto the brake linings. 
For Model CJ-2A "Nith 23-2 (full-floating) rear 
:txle fD'.low the 1Jrocedure of Par. B-11 for removing 
fc:nc n:packing the rear wheel bearings. 

s-·i 5. :!~Speed "rransmission and 
;-;--.?,:nsfer Case 

11· Mcdels CJ-2A, CJ-3A, CJ-3B, CJ-5, C.T-5 
. "'!taietain ~ubrir:ant at f.H plug level }n both trans
mi>:ston anu transfer case. Check !evei each 1000 
m;!es p .600 km.] and add lubricant when necessary. 
Drain and. refill both housings each 10,000 miles 
i_:6.000 km.]. 
~Strvke eacn assembly individually even though 
d.rilled. passages are provided in tb.e housings for 
c:l circu1'Sltion nnd unit lubrication on all models 
c::xcept CJ -?A before Serial No. 24 i 96. 
,:·i&rd s!1ifting of the gears in cold weather is a 
:)ositive indication that the lubricant 1s too heavy 
a g:rs.de or the quality al.lows it to congeal at the 
prevailing temperature. If the oil is too heavy for 
el:'.sy shifting it will not properly lubricate the 
cl,Jsely fitted parts. Change the lubricant to a 
iighter grade. 

l1-16. 3-Speecl Transmission 
o Model D J -3A 
l\1:aintain lubricant at fill plug level. Check level 
each 1000 miles [1.600 km.] and add lubricant when 
necessary. Drain and refill housing each 10,000 
miles [16.000 km.j. 

B-17. Optional 4-Speed Transmission 
emd Transfer Case 

• Models CJ-5 and CJ-6 
The four-speed transmission and transfer case re
quire separate lubrication for each unit as they 
have no cross-over oil passage. At each transmission 
~:ervice check, the fill plugs of both four-speed 
transmission and transfer case should be pulled 
and the lubricant refilled to level if necessary. 

E!-18. Front and Rear Axle Differentials 
Check the level in each unit every 1000 miles 
[1.600 km.] to be sure that they are filled to the 
level of the filler plug openings. Drain and refill 
the housings every 10,000 miles [16.000 km.]. 
Do not mix different types of lubricants. Use a. 
light engine or flushing oil to clean out the hous
ings. Do not use water, steam, kerosene or gaso
line for flushing. 

B-19. Powr-!Lok Differential 
Some vehicles are equipped with locking differentiai 
{optional equipment). For identification of this 
unit, see Par. N-15. Ordinary lubricants must 
not be used in the locking differential. Use only 
'Nillys Powr-Lok Differential Oil, Part No. 94557, 
furnished in pint cans. 
?owr-Lok differential may be cleaned only by 
disassembling the unit and wiping with dean rags. 
Do not flush the Powr-Lok unit. 

3-20. Distributor 
The distributor shaft is lubricated through an 
oiler mounted en the side of the housing. Place 
~hree cr four drops of light engine oil in the oiler 
'~ach 1000 miles [ 1.600 km.j. Also place one drop 
of light engine oil on the "vvick located on the top 
cf the .shaft. which is made accessible by removing 
Lhe rotor arm. Sparingly apply cam lubricant to the 
ixeaker arm cam and place a drop of oil on the 
!Jreake:r arm pivot. 

::::"2~. \ieneratcr 
Oilers .are provided at each end of the generator . 
:Place two to four drops of light engine oll in each 
oiler every 1000 miles !1.600 km.]. 

3-21A. Starting !1/lotor 
'') i/Iodels CJ-2A (all) e.nd CJ-3A to S/N 30972. 
_i,ubricate the starter with three to five drops of 
<~ngine oil every 1000 miles !1.600 km.] at an oiler 
iocated on the front (commutator) end. 
37 or other ::nodels, see PaL B-36. 

3-22. Oil Filter 
After the initial change specified in Par. B-5, clean 
the oil filter and replace the element at each 6000 
miles [9.600 km.] of normal vehicle use. Oil filter 
servicing should be performed at the same time 
as one of the regular engine oil changes. At that 
time be sure to add one quart [1 ltr.] to the engine 
::::il change requirement. 

B-23. Oil Bath Air Cleaner 
~ Models CJ-3B, C]-5, CJ-6 
a Optional on Model D J -3A 
These vehicles are equipped with an oil bath type 
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FIG. 18-0IL BATH AIR CLEANER 

!-Horn 
2-Flexible Connector 
3-Hose Clamp 
4-Body 
5-Screw and Lockwasher 
6-Clamp 

'1-0il Cup 
8-Clamp 
9-Hose 

10-Clamp 
11--Gasket 

air cleaner, Fig. 18. This type cleaner thoroughly 
.removes all dust from the air before it enters the 
carburetor. For efficient operation, the cleaner must 
be serviced at regular intervals. Service the unit ac
cording to conditions of vehicle operation. 
Care of the air cleaner is extremely vital to the 
life of the engine. Pay particular attention to the 
amount of dust and dirt in the air taken into the 
engine through the air cleaner. When dirt is not 
noticeable in the air, service the air cleaner each 
2000 miles [3.200 km.}. \Vhenever the air is notice
ably dusty (for example when the vehicle is driven 
on secondary roads. or through fields) then service 
the air cleaner more frequently. Under extreme 
continually dusty and dirty conditions where the 
vehicle operates in clouds of dust and dirt, service 
the air cleaner daily. 
To service the air cleaner, unscrew the eye bolt on 
the oil cuo clamp and remove the oil cup. Scrape 
an dirt fr~m inside the oil cup and clean the inside 
surface with cleaning solution. Refill with new oil 
of the same viscosity as is recommended for the 
engine crankcase to the oil level. bead and install 
the cup securely to the cleaner body with the 
attaching clamp. 
Also, the air cleaner body (less oil cup) should be 
removed from the vehicle and cleaned at weekly 
intervals or oftener. 
To do this, loosen hose clamp, and remove hose 
from the cleaner. 
Detach breather hose from the fitting on the 
cleaner. Remove the two wing screws and lift 

HI~.OIIJ 
FIG. 19-WIRE GAUZE AIR CLEANER 

cleaner from vehicle. Agitate the cleaner body 
thoroughly in cleaning solution to clean the filtering 
element. Dry element with air hose but do not 
re-oil. 
Install the cleaner body in the vehicle with the two 
wing screws and attach hoses securely. 
Carefully check the hose clamps and fittings on the 
breather hoses at frequent intervals. Loose con
nections will affect proper operation of the crank
case ventilating system. 

8~24. Wire Gauze Air Cleaner 
'9 Model DJ-3A 
The air cleaner furnished as standard equipment on 
Model DJ-3A is the wire gauze type shown in Fig. 
19. Dust particles in the air entering the air cleaner 
are deposited on the oil wetted wire gauze. This 
accumulated dust on the wire gauze mesh can 
choke off the air supply to the carburetor if the 
dement is not cleaned at regular intervals. It is 
i:nportant, therefore, that the air cleaner be 
serviced every 2000 miles [3.200 km.]. 
To iJervice the unit, first remove -the wing nut and 
cover from the air cleaner. Then lift out the wire 
gauze element and wash out the accumulated dust 
by plunging the element up and down in a container 
filled with dean solvent. Allow the element to 
&.ir dry; use of compressed air for drying the element 
is not recommended. Inspect the element and the 
felt seal in the cover. After the element is c!,ry, dip 
it in engine oil of the same grade used for the oil 
change. Allow the excess oil to drain. "\Nipe the 
inside of the housing and cover clean. In&ta11 the 
element and cover. 'J.'ighten the wing nut securely. 

8~25. Exhaust Manifold Heat Control \l~lve 
·• Models CJ-2A, CJ-3A, DJ-3A 
These models are equipped with a 4-cylinder 
L-head engine which incorporates an ~:;xhaust 
manifold heat control valve. Lubricate the valve 
sh~Jt and bushings at each 1000-mile lubrication. 
Place a few drops of penetrating oil at eac:1 end of 
the shaft where it passes through the r.1anifold. 
Then move the valve up and down a few times to 
work the oil into the bushing. 
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B-26. Speedometer Cable 
Remove the speedometer cable from the tube 
every 12,000 miles [19.200 km.]. Clean it thoroughly 
and coat it with a good quality light graphite 
grease. 

B-27. Flexible Controls- Choke, Throttle, 
Hand Brake 

Each 12,000 miles [19.200 km.] or once a year oil 
the exterior surfaces of the flexible control conduits 
with penetrating oil. This will usually maintain 
smooth operation with minimum wear. Should the 
hand brake control cable require additional lubri
cation, remove it from the conduit and coat it 
with light graphite grease. 

B-28. Clutch Linkage 
Lubricate all friction points of the clutch linkage 
every 1000 miles [1.600 km.]. Use the same grade 
of engine oil as used for the engine. Failure to lubri
cate these points will result in premature wear; the 
links will wear and the holes in the mating parts will 
become elongated. 

B-29. Body 
Often attention is not given to the proper lubrica
tion of the body hardware. However, when this is 
done it should be called to the owner's attention 
to avoid soiled clothing. A few drops of oil should 
be placed on the tail gate and hood hinges. The 
hood catch, hand brake ratchet, cowl ventilator 
control, and hood prop should be oiled for easy 
operation. 

B-30. ADDITIONAL PERIODIC SERVICES 

B-31. Brake Master Cylinder 
Check the fluid level in the brake master cylinder 
every 1000 miles [1.600 km.]. Wipe clean the top 
of the filler cap and also the housing area around it. 
Replenish the brake fluid to a level Y2" [1 ,3 em.] 
below the top of the fill hole. Use only heavy-duty 
brake fluid conforming to specification SAE-70-R3. 
Be sure to handle the brake fluid in clean dispensers 
and containers that will not introduce even the 
slightest amount of other liquids. Replace and 
tighten the filler cap. 

B-32. Radiator 
The exterior of the radiator core should be cleaned 
and the radiator inspected for leaks each 1000 
miles [1.600 km.] of normal service of the vehicle. 
If the vehicle is subjected to considerable off-the
road operation, this interval should be each 1000 
miles or 30 days, whichever interval occurs first. 
Refer to Par. H-6. 

B-33. Cooling System 
The cooling system should be flushed twice a year 
and checked for leaks, preferably in the spring and 
fall at the time of changing the antifreeze. Refer 
to Par. H-1. 

B-34. PARTS REQUIRING NO 
LUBRICATION 

B-35. Water Pump Bearing 1 

Clutch Release Bearing 
The water pump and clutch release bearings are 
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prelubricated for life when manufactured and 
cannot be relubricated. 

B-36. Starting Motor Bearings 
e Models CJ-3A S/N 30972 and on, CJ-3B, CJ-5. 

CJ-6, DJ-3A . 
The starting motor bearings are lubricated at 
assembly to last between normal rebuild Jlleriods, 
For other models, see Par. B-21A. 

B-37. Springs 
The vehicle springs should not be lubricated. At 
assembly theleaves are coated with a long lasting 
special lubricant which is designed to last the life, 
of the springs. 

B-38. Shock Absorbers 
Hydraulic direct-action shock absorbers are per
manently sealed and require no periodic lubrica
tion service. Also the shock absorber mounting 
bushings are not to be lubricated. 

B-39. LUBRICATION REQUIREMENTS FOR 
FIELD AND INDUSTRIAL USE 

Adequate lubrication becomes increasingly im-
portant when vehicles are used in field or industrial 
work and in many types of off-highway operation, 
for under these conditions all operating parts of 
both the engine and chassis are subjected to un
usual pressures. At the same time such operation 
is usually under abnormal dust and dirt conditionS: 
making additional precautions necessary. The im
portance of correct lubrication for the conditionS: 
·of operation cannot be overestimated. 

B-40. Engine Oil 
Use only a nationally advertised brand of MS type
oil. 
No definite change interval can be recommended 
due to the great variety of uses and conditions of 
use. It is important, however, that the oil in a new 
or rebuilt engine be changed at the first eight or 
ten hours of operation and for heavy, dusty work, 
every fifty hours thereafter. Do not fail to watch 
the condition of the oil closely and should it be
come contaminated, change it immediately. 

B-41. Chassis Lubrication 
The period of lubrication depends entirely upon_ 
the type of work being done. Using the specified 
interval of 1000 miles [1.600 km.] recommended 
for highway travel as a guide, lubricate at safe
intervals required for the type of operation being 
done. Under the usually extremely dusty conditions. 
of field work lubricate these points daily. 
Be sure to force enough lubricant into each fitting 
to force out the old lubricant which might be 
contaminated with grit and which would cause
rapid wear if allowed to remain. 
Do not place lubricant on the various ball and 
socket joints or pivot points of the lift linkage as. 
dirt will accumulate to form an abrasive mixture. 
It is best to simply wipe these parts clean with a_ 
cloth. 

B-42. Oil Filter 
Dismantle and clean the filter and replace the
element at the end of the first 100 hours of service. 
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Usually element replacement at each 150 hours of 
additional service will provide satisfactory filter
ing, however, under extreme conditions this may 
not be true. The condition of the oil· will indicate 
the condition of the filter element; Should the oil 
quickly become discolored aud show evidence of 
contamination, change the element without delay. 

B-43. Air Cleaner 
The care of the air cleaner is extremely important 
at all times but especially s:> when the vehicle 
is used for industrial or field work. 
When operation is under dusty conditions, clean 
and refill the cleaner reservoir to the full mark 
daily and under e'xtreme conditions twice daily. 
When . servicing the unit, use a suitable tool to 
dislodge dirt clinging to the bottom and sides of 
the intake passage within the body of the cleaner. 

B-44. Front Axle Shaft Universal Joints 
The front axle steering knuckle pivot pins (king 
pins) are supported in housings at each end of the 
front axle which also enclose the front axle shaft 
universal joints. 
Maintain the lubricant level in the housings even 
with the filler plug openings at all times. For field 
or industrial use remove the universal joints twice 
yearly, thoroughly clean both the housings and 
joints with a suitable solvent and refill the housings 
to the filler plug opening levels with the correct 
lubricant as shown in the appropriate Lubrication 
Specification Chart. 

B-45. Transmission and Transfer Case 
The combined capacity of the two housings is 
small for economy, making it important that the 
lubricant be changed at regular intervals. 
For heavy duty farm or industrial work, drain 
both housings every 300 hours of operation and re
fill to the filler plug opening levels. 

B-46. Front and Rear Axle Differentials 
Because of the higher pressures developed in the 
axle assemblies with heavy-duty operation drain, 
flush, and refill the differential assemblies each 300 
hours of operation. Use only flushing oil or light 
engine oil to clean out the housings (except Powr
Lok differentials). 

B-47. Power Take-Off and Pulley Drive 
Check the lubrication level each time the vehicle 
is lubricated to be sure that the housings are filled 
to filler opening levels. Should the units be used 
often drain and refill the housings each 300 hours 
of operation. 

B-48. Power Take-Off Propeller Shaft 
Universal Joints 

For average use the original factory lubrication 
will last the life of the vehicle. Should the power 
take-off be used often, however, for long periods of 
time, disassemble and repack the joints once each 
year. 
When repacking, guard against overfilling for 
hydraulic action may damage the boots. The 
capacity of each joint is one fluid ounce. 

B-49. Centrifugal Governor 
Check the oil level in the governor housing at each 
vehicle lubrication. Use the same seasonal grade 
oil as is used in the engine and change oil at each 
engine oil change. Do not fill the housing above 
the level indicating plug opening. Keep the vent 
in the filler plug open at all times. 

B-50. Hydraulic Lift Lubrication 
For lubrication requirements for the Monroe 
Hydraulic Lift, refer to Sec. U. 
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ENGINE TUNE-UP 

Contents 

SUBJECT PAR. 
Air Cleaner. . . . . . . . . . . . . .......... C-12 
Battery. . . . . . . . . . . . . . . . . . . . . ........... C-2 
Carburetor.... . . . . . . . . . . . . . . ......... C-16 
Compression ............................. C-7 
Crankcase Ventilation ..................... C-5 
Cylinder Head ........................... C-4 
Distributor .............................. C-9 
Fuel Pump ............................... C-14 

C-1. GENERAL 
An engine tune-up should be performed each 6,000 
miles [9.600 km.], or at the end of each 250 hours 
of off-the-road use, to restore performance and 
power lost through wear and deterioration resulting 
from vehicle use. The tune-up should follow the 
sequence given below. Correction of items affecting 
the fuel system should not be attempted until 
all items affecting compression and ignition have 
been satisfactorily checked and any problems 
corrected. 

C-2 Clean and Check Battery 
Inspect battery and cables. If the battery is not 
satisfactory, install a fully-charged battery to 
allow completion of the tune-up. 
a. Check the specific gravity of the electrolyte in 
each cell of the battery. A hydrometer reading of 
1.260 indicates that the battery is fully charged. 
If the reading is 1.225 or below, the battery needs 
recharging. If one or more cells is 25 "points" 
(.025) or more lower than the other cells, this in
dicates that the cell is shorted, the cell is about to 
fail, or there is a crack in the battery partition in 
the case. Unless the battery is repaired or replaced, 
battery trouble will soon be experienced. 
b. Check the electrolyte level in each cell, add 
distilled water to maintain the solution %" [9.5 
mm.] above the plates. Avoid overfilling. Replace 
the filler caps and tighten securely. It is important 
to keep the electrolyte level above the plates at all 
times because plates that are exposed for any 
length of time will be seriously damaged. 
c. Check the wing nuts on the hold-down frame 
for tightness. Tighten them only with finger pres
sure, never with pliers or a wrench. Excessive 
pressure could damage the battery case. 
d. Clean the battery terminals and cable con
nectors. Prepa,re a strong solution of baking soda 
and water anal brush it around the terminals to 
remove any corrosion that is present. The cell caps 
must be tight and their vents sealed to prevent 
cleaning solution entering the cells. After cleaning, 
coat the terminals with heavy grease. 
e. Inspect the battery cables and replace if badly 

SUBJECT PAR. 
Fuel Supply .............................. C-13 
Heat Control Valve ....................... C-6 
Ignition ............................ C-10, C-11 
Service Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . C -19 
Spark Plugs .............................. C-3 
Tune-Up Specifications .................... C-20 
Vacuum ................................. C-15 
Valve Adjustment ........................ C-8 

corroded or frayed. Check tightness of terminal 
screws to ensure good electrical connections. Check 
the tightness of the negative ground cable co 1-

nection at the frame to ensure a good ground 
connection. 
f. Load test the battery. Connect a voltmeter 
across the battery. Run the starting motor for 
15 seconds. If the voltage does not drop below 5 
volts on a 6-volt battery, or 10 volts on a 12-volt 
battery, the battery is satisfactory. If the voltage 
falls below the figures given, yet the specific 
gravity is above 1.225, the condition of the battery 
is questionable. 
g. Be sure the engine ground strap connection, 
Fig. 20, is tight at both connections. If these 
connections are loose or dirty, hard starting or 
failure to start may result. 

FIG. 20-ENGINE GROUND STRAP 

C-3. Clean and Adjust Spark Plugs 
Clean, inspect, and gap spark plugs. Do not install 
spark plugs until completion of compression tests. 
a. Using a spark plug wrench, loosen each spark 
plug one or two turns to break loose any carbon 
deposits on the plug base. 
b. Blow out all carbon and dirt from each spark 
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plug hole with compressed air. If compressed air 
is not available, start the engine and accelerate to 
1000 rpm. to blow out the carbon and dirt. Stop 
the engine. 
c. Remove the plugs carefully with a spark plug 
wrench. 
d. Inspect the plugs for serviceability. Especially 
check for burned and eroded electrodes, blistering 
of porcelain at the firing tip, cracked porcelain, or 
black deposits and fouling. These conditions in
dicate that the plugs have not been operating at 
the correct temperature. See Par. I-14. Replace 
bad or worn plugs in sets. 
e. Measure the electrode gap of each plug with a 
wire gauge as shown in Fig. 21. Adjust each elec
trode gap to the specific gap by bending the 
outer electrode mounted in the plug shell. 
f. Reinstall plugs. Torque with a wrench to proper 
setting. 

FIG. 21-SETTING SPARK PLUG GAP 

C-4. Torque Cylinder Head and Manifold 
Torque the cylinder head bolts with a torque 
wrench to 60 to 70 lb-ft. [8,3 a 9,7 kg-m.]. Follow 
the sequence shown in Fig. 22 or Fig. 23. On F4-134 
engines, do not overlook tightening the cylinder 
head bolt, No. 5, in the intake manifold directly 
under the carburetor opening. 
Torque all manifold attaching nuts evenly to 
30 to 35 Ib-ft. [4,1 a 4,8 kg-m.]. 
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FIG. 22-F4-134 ENGINE CYLINDER HEAD 
BOLT TIGHTENING SEQUENCE 
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FIG. 23-L4-134 ENGINE CYLINDER HEAD 
BOLT TIGHTENING SEQUENCE 

C-5. Clean Crankcase Ventilator 
On engines equipped with a closed crankcase 
ventilating system, remove the control valve and 
tubes and clean them thoroughly. Inspect the oil 
filler tube cap gasket and replace if defective. 

C-6. Service Manifold Heat Control Valve 
On L4-134 engines equipped with a manifold heat 
control valve, test the valve for free operation. 
Place a few drops of penetrating oil at each end of 
the shaft where it passes through the manifold. 
Then move the valve up and down a few times 
to work the oil into the bushing. 

C-7. Check Compression 
Take compression readings with a compression 
gauge, as shown in Fig. 24, at each cylinder while 
cranking the engine with the starter motor. Allow 
only four compression strokes at each cylinder and 
record only the first and fourth readings. Interpret 
the readings as follows: 

FIG. 24--COMPRESSION AND VACUUM GAUGE 
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a. When pressure quickly comes up to specified 
pressure and is uniform between all cylinc:l.ers with- . 
in 10 psi. [0,7 kg-cm2] it indicates that the e.'1gine 
is operating normally with satisfactory seating of 
rings, valves, valve timing, etc. 
b. When pressure is low on the first stroke and 
builds up to less than specified pressure it indicates 
compression leakage usually attributable to rings 
or valves. To determine which is responsible, pour 
Y2 oz. [15 cm3] of tune-up oil into each cylinder. 
Allow a few minutes for the oil to leak down past 
the rings and then again test compression. If com
pression pressures improve. over the first test, the 
trouble is probably worn piston rings and bores. If 
compression pressures do not improve, the trouble 
is probably caused by improper valve seating. If 
this condition is noticed on only two cylinders 
that are adjacent, it indicates that there is a pos
sible gasket leak between these cylinders. If in
spection of the spark plugs from these cylinders 
disclosed fouling or surface cracking of electrodes, 
gasket leakage is probable. · 
c. When pressure is higher than normal it indicates 
that carbon deposits in the combustion chamber 
have reduced the side of the chamber enough to 
give the effect of a raised compression ratio. This 
will usually cause pinging under load that cannot 
be satisfactorily corrected by timing. The carbon 
must be cleaned out of the engine to correct this 
trouble. 
d. Reinstall the spark plugs. Torque with a wrench 
to proper setting. 
Advise the vehicle owner if compression is not 
satisfactory. 

C-8. Check Valve Tappet Clearance 
Adjust all valves with the engine cold. 
a. For the four-cylinder L-head engine adjust 
both intake and exhaust valves to .016" [0,406 
mm.]. There is one exception. Rotor-type exhaust 
valves were never installed on this engine in pro
duction. The necessary parts for this installation, 
however, are supplied in a kit so some L-head 
engines may be so equipped. Where rotorctype 
exhaust valves are installed, follow the specifica
tions given in step b for F -head engines. 
b. For the four-cylinder F -head engine adjust the 
intake valves to .018" [0,46 mni.] clearance and the 
exhaust valves to .016" [0,406 mm.] clearance. 

C-9. Check Distributor 
Refer to Fig. 25 
a. The dstributor cap should be inspected for 
cracks, carbon runners and evidence of arcing. If 
any of these conditions exists, the cap should be 
replaced. Clean any corroded high tension terminals. 
b. Inspect the rotor for cracks or evidence of 
excessive burning at the end of the metal strip. 
After a distributor rotor has had normal use the 
end of the rotor will become burned. If burning is 
found on top of the rotor it indicates the rotor is 
too short and needs replacing. Usually when this 
condition is found the distributor cap segment will 
be burned on the horizontal face and the cap will 
also need replacing. 

c. Check the condenser lead for broken.' wires or 
frayed insulation. Clean and tighten .the connections 
on the terminal posts. Be sure the condenser is 
mounted firmly on the distributor for a· good 
ground connectl.on. . . 
Should a conden.ser tester be avaiiable the ·capacity 
should check from .21 to .25 microfarads: In the 
absence of a tester check by substituting a new 
condenser. 
d. Examine the· distributor points. If they show 
wear, poor mating, transferred metal, or pitting,. 
then new aries should be installed. Clean the points 
with a suitable solvent and a stiff bristled brush. 
e. Check the alignment of the·. point for a full, 
square contact .. If not correctly aligned, bend the 
stationary contact bracket slightly to provide 
alignment. 

FIG. 25-DISTRIBUTOR 

!-Condenser 
2-Lubricating Wick 
3-Breaker Arm Pivot 
4-Breaker Cam 

5-Distributor Points 
6-0iler 
7--·Adjustment Lock Screw 
8-Adjusting Eccentric Screw 

f. The contact gap should be set at .020" [0,508 
mm.], measured with a wire gauge. Adjustment of 
the gap is accomplished by loosening the lock 
screw and turning adjusting eccentric screw 
until correct gap is secured. Be sure that the 
fiber block on the breaker arm is resting on the 
highest point on the cam while the adjustment is 
being made. Recheck the gap after locking the 
adjustment. 
g. Apply a thin film of cam lubricant to the cam 
to lessen fiber block wear. 
h. Check point contact spring pressure, which 
should be between 17 and 20 ounces [0,487 a 0,56 
kg.]. Check with a spring scale hooked on the 
breaker arm at the contact and pull at right angle 
to the breaker arm. Make the reading just as the 
points separate. Adjust the point pressure by 
loosening the stud holding the end of the contact 
arm spring and slide the end of the spring in or out 
as necessary. Retighten the stud and recheck the 
pressure. Too low a pressure will cause engine 
missing at high speeds. Too high ·a pressure will 
cause rapid wear of the cam, block, and points. 

C-10. Check Ignition Timing 
If a neon timing light is available, use it to check 
ignition timing following the instructions of the 
timing light manufacturer. 
In the absence of a timing light, remove No. 1 
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FIG. 26-T!MING MARKS (Early Engines) 

spark plug and turn the engine over until No. 1 
piston is on compression stroke as indicated by 
air being forced from No. 1 spark plug opening. 
Turn the engine slowly until the 5o BTC mark on 
the timing gear cover is in alignment with the 
notch on the crankshaft pulley. Fig. 26 shows the 
timing pointer arrangement used on early engines; 
Fig. 2 7 shows the timing pointer arrangement used 
on late engines. When the piston is positioned 5° 
BTC, timing is correctly set if the distributor rotor 
arm points to No. 1 terminal in the distributor 
cap and the distributor points are just ready to 
break. See Fig. 25. Timing may be altered by 
loosening the distributor mounting clamp and 
turning the distributor. Turn the distributor clock
wise to advance the timing and counterclockwise 
to retard the timing. Do not overtighten the 
mounting clamp screw. 

FIG, 27-TIMING MARKS (Late Engines) 

C-11. Check Ignition Wires and Connections 
Examine and clean the insulation on all ignition 
wires and check all connections. Cables should be 
free from roughness, firm, flexible, and free from 
minute cracks. Bend wires to check for brittle, 
cracked, or loose insulation. Because defective 
insulation will permit cross-firing or missing of the 
engine, defective wires should be replaced. 
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C-12. Service Air Cleaner 
Clean and refill the air cleaner, See Par. B-2 3 . 

C-13. Check Fuel Line and Screens 
Check all fuel line connections to guard against 
leakage. Clean the fuel filtering screen and fuel 
pump bowl. 

C-14. Check Fuel Pump 
The fuel pump should be checked for pressure, 
volume, and vacuum as follows: 
a. Fuel pump pressure is important, for low 
pressure will seriously affect engine operation and 
high pressure will cause excessive fuel consumption 
and possibly flood the carburetor. Should there be 
any doubt of normal operation, check the pressure 
with a gauge as shown in Fig. 28. 
The minimum and maximum allowable pressures 
are 2 72 to 3% lb. [0,176 a 0,264 kg-cm2]. 
Also check the condition of the vacuum line r11bber 
connector. 

FIG. 28-CHECKING FUEL PUMP PRESSURE 

b. Test for volume as a pump may build up 
sufficient pressure but fail to produce sufficient 
volume. Turn down the carburetor line fitting and, 
with the tank line connected, pump out a couple 
of strokes to be sure the pump is primed. Using 
a half-pint bottle or similar measure, pump 72 
pint [0,24 It.] of fuel by cranking the engine with 
the starter motor. Count the strokes necessary to 
fill the measure. If more than 20 strokes are re
quired, the fuel pump is inefficient, the tank line 
is leaking air, or the fuel supply is restricted. 
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c. To test the pump for vacuum, disconnect the 
tank line and connect a vacuum gauge in its place. 
Crank the engine and observe the vacuum read
ing. If less than 8 inches [20,8 em.] of mercury 
[Hg) the pump is at fault. If 10 inches [25,4 em.] 
or more, check the fuel line. 

C-15. Vacuum Check 
Disconnect the vacuum line fitting from the head 
just below the carburetor and install the proper 
adapter. Connect a vacuum gauge to the adapter 
and start the engine. Connect a tachometer from 
the distributor primary terminal to ground and set 
the engine speed at 600 rpm. Observe the vacuum 
reading and interpret as follows: 
a. A steady reading from 18 to 21 inches [46 a 63 
em.] of mercury [Hg.) is a normal reading indicat
ing that valve and spark timing, valve seating, 
and piston ring sealing are all satisfactory. 
b. A steady but below normal reading indicates a 
condition common to all cylinders· such as a leak 
at the carburetor gasket, late ignition or valve 
timing, or uniform piston ring and bore wear. 
c. A slowly fluctuating or drifting reading indicated 
that the idle mixture is incorrect and the cause 
should be looked for in the fuel system. 
d. A rhythmic pulsating reading is caused by a 
condition affecting one or more cylinders, but not 
all, and indicates leaky valve, gasket blowby, re
stricted intake port, or an electrical miss. 
e. An intermittent pulsating reading is caused by 
an occasional malfunction such as a sticking valve 
(all valves may be erratic in operation if the valve 
springs are weak), and electrical miss caused by 
insufficient distributor point tension or low coil 
voltage coupled with inconsistent spark plug gaps 
or fouled plugs, or dirt in the fuel system fi.nding 
its way into passages of critical size or valve seats 
in the carburetor. 
f. A normal reading that quickly falls off (with 
engine running at 2000 rpm.) indicates exhaust 
back pressure caused by a restriction in the exhaust 
system. 
g. Make indicated corrections or advise vehicle 
owner of engine condition. 

C-16. Adjust Carburetor 
Refer to Fig. 29 · 
Before adjusting the idle speed and mixture, start 
the engine and allow it to run until operating 

temperature is reached. Then proceed as follows: 
a. Set the idle speed adjusting screw. Do not set 
the engine idle below 600 rpm. 

FIG. 29~-CARBURETOR 

1-Idle Speed Adjusting Screw 
2-ldle Mixture Adjusting Screw 

b. Adjust the idle mixture adjusting screw to 
provide smooth idle. For richer mixture, turn the 
screw out; for leaner mixture, turn the screw m. 
Normal opening is% to 1% turns. 

C-17. Check Fan Belt 
Inspect fan belt for serviceability and proper 
tension. Correct tension is obtained when thumb 
pressure midway between pulleys causes the belt 
to flex Y2" [1 >-4 em.]. 

C-18. Road Test Vehicle 
After completing the tune-up, road test the vehich 
for power and over all performance. Make necessar~ 
adjustments. 
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C-19. SERVICE DIAGNOSIS 

Poor F'uel Economy 

Ignition Timing Slow or Spark Advance Stuck 
Carburetor Float High 
Accelerator Pump Not Properly Adjusted 
High Fuel Pump Pressure 
Fuel Leakage 
Leaky Fuel Pump Diaphragm 
Loose Engine Mounting Causing High Fuel Level 

in Carburetor 
Low Compression 
Valves Sticking 
Spark Plugs Bad 
Spark Plug Cables Bad 
Weak Coil or Condenser 
Improper Valve Tappet Clearance 
Carburetor Air Cleaner Dirty 
High Oil Level in Air Cleaner 
Dragging Brakes 
Front Wheels Out of Alignment 
Tires Improperly Inflated 
Inaccurate Odometer 
Faulty Fuel Tank Cap 
Clogged Muffler or Bent Exhaust Pipe 

Lack of Power 
Low Compression 
Ignition System (Timing Late) 
Improper Functioning Carburetor or Fuel Pump 
Fuel Lines Clogged 
Air Cleaner Restricted 
Engine Temperature High 
Improper Tappet Clearance 
Sticking Valves 
Valve Timing Late 
Leaky Gaskets 
Muffler Clogged 
Bent Exhaust Pipe 

Low Compression 
Leaky Valves 
Poor Piston Ring Seal 
Sticking Valves 
Valve Spring Weak or Broken 
Cylinder Scored or Worn 
Tappet Clearance Incorrect 
Piston Clearance too Large 
Leaky Cylinder Head Gasket 

Burned Valves and Seats 
Sticking Valves or too Loose in Guides 
Improper Timing 
Excessive Carbon Around Valve Head and Seat 
Overheating 
Valve Spring Weak or Broken 
Valve Tappet Sticking 
Valve Tappet Clearance Incorrect 
Clogged Exhaust System 

Valves Sticking 
Warped Valve 
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Improper Tappet Clearance 
Carbonized or Scored Valve Stems 
Insufficient Clearance Valve Stem to Guide 

Valves Sticking-Continued 

Weak or Broken Valve Spring 
Valve Spring Cocked 
Contaminated Oil 

Overheating 

Inoperative Cooling System 
Thermostat Inoperative 
Improper Ignition Timing 
Improper Valve Timing 
Excessive Carbon Accumulation 
Fan Belt too Loose 
Clogged Muffler or Bent Exhaust Pipe 
Oil System Failure 
Scored or Leaky Piston Rings 

Popping-Spitting-Detonation 

Improper Ignition 
Improper Carburetion 
Excessive Carbon Deposit in Combustion Cham-

bers 
Poor Valve Seating 
Sticking Valves 
Broken Valve Spring 
Tappets Adjusted too Close 
Spark Plug Electrodes Burned 
Water or Dirt in Fuel 
Clogged Lines 
Improper Valve Timing 

Excessive Oil Consumption 

Piston Rings Stuck in Grooves, Worn or Broken 
Piston Rings Improperly Fitted or Weak 
Piston Ring Oil Return Holes Clogged 
Excessive Clearance, Main and Connecting Rod 

Bearings 
Oil Leaks at Gaskets or Oil Seals 
Excessive Clearance. Valve Stem to Valve Guide 

(Intake) 
Cylinder Bores Scored, Out-of-Round or Tapered 
Too Much Clearance, Piston to Cylinder Bore 
Misaligned Connecting Rods 
High Road Speeds or Temperature 
Crankcase Ventilator Not Operating 

Bearing Failure 

Crankshaft Bearing Journal Out-of-Round 
Crankshaft Bearing Journal Rough 
Lack of Oil 
Oil Leakage 
Dirty Oil 
Low Oil Pressure or Oil Pump Failure 
Drilled Passages in Crankcase or Crankshaft 

Clogged 
Oil Screen Dirty 
Connecting Rod Bent 
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C-20. TUNE-UP SPECIFICaTIONS 

Battery: 
Voltage .......... . 
Terminal Ground ... . 
Specific Gravity: 

Fully Charged ..... . 
Recharge at ...... . 

Load Test, minimum: 
6-volt Battery ...... . 
12-volt Battery .... . 

Spark Plugs: 
Make ..... . 
Gap ...... . 
Torque .. . 

Distributor: 
Rotation viewed from top ..... . 
Cam Angle .................. . 
Point Gap...... . ...... . 
Arm Spring Tension .......... . 
Wiring order and direction ....... . 

Ignition Timing .... . 
Marks ......... . 
Location: 

L4-134 .. . 
F4-134 ............................. . 

Compression Pressure Cranking: 
L4-134 ............ . 
F4-134 ....... . 

Valves: 
Tappet Clearance Cold: 

Intake: 
L4-134 .... . 
F4·134 ... . 

Exhaust: 
L4-134 ..... . 
F4-134 .. . 

Timing (Intake Opens) .... 

Engine Idle Speed ... 

Firing Order ........ . 

6 or 12 Volts 
Negative 

1.260 
1.225 

5 volts 
10 volts 

Champion J -8 
.030" 

25 to 33 lb-ft. 

Counterclockwise 
42° 

.020" 
17 to 20 oz. 

Firing
Counterclockwise 

5° BTC 
5, IGN, or TC 

Flywheel or 
Timing Cover 

90 to 11 0 psi. 
120 to 130 psi. 

.016" 

.018" 

.016" 

.016" 
9° BTC 

600 rpm. 

1-3-4-2 

Metric 

0,762 mm. 
3,4 a 4,6 kg·m. 

0,508 mm. 
0,482 a 0,567 kg. 

6,3 a 7,3 kg-cm'l 
8,4 a 9,2 kg-cm2 

c 
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L4-134 ENGINE 
MODELS C J -28, C J -38, D J -38 

Contents 

SUBJECT PAR. 
Assembly, Engine ........................ D-70 
Camshaft.... . . . . . . . . . D-25, D-48, D-73 
Clutch......... . . . . ....... D-21, D-80 
Connecting Rods .............. D-17, D-33, D-87 
Crankcase Ventilator Valve. . . ........ D-13 
Crankshaft. . . . . . . . . . . . . . . . . D-23, D-35, D-74 
Crankshaft End Play . . . . . . . ........... D-7 5 
Crankshaft Main Bearings ........... D-41, D-74 
Crankshaft Pulley ................... D-11, D-88 
Crankshaft Rear Bearing Seal. . . ......... D-60 
Cylinder Block. . . . . . . . ........... D-29 
Cylinder Bores. . . . . . . .............. D-32 
Cylinder Head ................ D-14, D-69, D-90 
Diagnosis, Engine . . . . ............. D-1 03 
Disassembly, Engine. . . . . ............... D-6 
Flywheel. . . . . . . . . . . D-22, D-64, D-79 
Ground Strap . . . . . . . ................ D-4 

D-1. GENERAL 

Engine service and repair is covered in this section 
in the following manner: 

a. General description of the engine. 

b. Removal of the engine from the vehicle.-

c. Complete engine disassembly out of the vehicle. 
Special instructions are included with some opera
tions to cover difference required when disas
sembly is done with the engine installed. 

d. Inspection and repair of engine components 
with the parts removed. 

e. Engine reassembly with the engine removed 
from the vehicle. The final paragraphs cover valve 
adjustment, oiling system of the engine, and 
crankcase ventilation. 

D-2. Description 
The Model L4-134 engine is an L-head four-cylinder 
engine. The cylinder block and crankcase are cast 
integrally. Both intake and exhaust valves are 
mounted in the cylinder block with through water 
jacketing to provide effective cooling. The valves 
are operated by conventional valve tappets. 
The engine is equipped with a fully counterbalanced 
crankshaft supported by three main bearings. To 
better control balance, the counterweights are in
dependently forged and permanently attached to 
the crankshaft with dowels and capscrews that are 
tack-welded. Crankshaft end play is adjusted by 
shims placed between the crankshaft thrust washer 
and the shoulder on the crankshaft. 
Aluminum pistons, forged steel connecting rods, 
and replaceable main and connecting rod bearings 
are used in this engine. The camshaft on current 
production engines is gear driven from the crank
shaft (chain driven on early production engines). 

SUBJECT PAR. 
Inspection and R.epair. . . D-28 
Manifolds.. . . . . . . . . . ... D-8, D-92 
Oil Filler Tube. . . . . . . . ........ D-9, D-93 
Oil Filter ............................... D-102 
Oil Pan. . . . . . . . . . . . . . . . . . .. D-16, D-63, D-89 
Oil Pump.... . . . . . . . . . . . D-12, D-62, D-85 
Oiling System. . . . . . . . . . . . D-100 
Pistons... . . . . . . . . . . . . . . D-17, D-33, D-87 
Removal, Engine . . . . . . . . . . D-5 
Specifications. . . . . . . . . . . . . ........... D-104 
Tappets and Cover. . . . . . . . . . . D-26, D-59, D-72 
Timing Gears and Cover ....... D-18, D-51, D-76, 

D-83, D-86 
Valve Adjustment. . . . . . . . . ......... D- 17 
Valves, Springs, and Guides .... D-24, D-53, D-81 
Water Outlet Fitting. . . . . ........ D-10, D-95 
Water Pump ........................ D-7, D-94 

The water pump is mounted on the front of the 
cylinder block, and is belt driven by the crank~ 
shaft. Circulation of the coolant is controlled by 
a thermostat installed in the water outlet which is 
mounted on top of the cylinder head. 
The engine is pressure lubricated. An oil pump, 
gear driven by the camshaft, is mounted externally 
on the left side of the crankcase. The pump forces 
the lubricant through oil channels and drilled 
passages in the crankshaft to efficiently lubricate 
the main and connecting rod bearings. Lubricant 
is also force fed to the camshaft bearings and timing 
gears. Cylinder walls and piston pins are lubricated 
from spurt holes in the "follow" side of the con
necting rods. 
The carburetor is mounted on top of the intake 
manifold. The intake and exhaust manifolds are 
mounted on the left side of the cylinder block. A 
thermostatically controlled valve in the exhaust 
manifold controls the temperature of fuel-air mix
ture in the intake manifold. 
As is common practice with manufacturers, some 
engines are built with oversize cylinder bores or 
undersize crankshaft journals. These engines are 
considered standard as replacement parts of the 
correct sizes are supplied. Before ordering parts or 
doing any work with a particular engine, it is im
portant to ·check the engine serial number to de
termine if oversize or undersize parts are required. 
Definite identification is given by a letter stamped 
after the engine serial number. The letters used 
and their meanings are given here: 

A- .010" [0,254 mm.] undersize main and 
connecting rod bearings. 

8-- .010" [0,254 mm.] oversize pistons. 

AB - Combination of A and B. 
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Detailed specifications for the L4-134 engine are 
given at the end of this section. Torque specifica
tions are at the end of this manual in Section U. 
When adjustments are necessary, refer to these 
specifications so that factory clearances are main
tained. 

D-3. Engin~ Mountings 

The front of the engine is supported by two rubber 
insulator mountings attached to the frame side 
rail brackets. The rear of the engine-transmission 
assembly is supported by a rubber insulator 
mounting under the rear of the transmission on 
the frame center cross member. This cross member 
is bolted to the frame side rails so that it can be 
dropped when removing the transmission or engine
transmission assembly. The rubber insulators allow 
free side and vertical oscillation to effectively 
neutralize engine vibration at the source. 

The rubber insulator mountings should be inspected 
for separation and deterioration by jacking the 
power plant away from the frame, near the sup
ports. Vibration cannot be effectively absorbed by 
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FIG. 30-FOUR-CYLINDER L-HEAD 
ENGINE-END VIEW 

!-Ignition Coil 
2-Cylinder Head Gasket 
3-Exhaust Valve Guide 
4-Intake Manifold 
5-Valve Spring Cover 
6-Heat Control Valve 
7 -Crankcase Ventilator Gasket 
8-Exhaust Manifold 
9-Crankcase Ventilator 

1 0-Distributor Shaft Friction Spring 
11-0il Pump Driven Gear 
1 2-0il Pump Gasket 
13-0il Pump 
14-0il Pump Rotor 
15-0il Pump Cover 
16-0il Relief Plunger 
17-Relief Plunger Spring 
13-Relief Valve Shim 
19-Relief Plunger Spring Retainer 
20-0il Pump Shaft 
21-0il Pan 
22-Dnin Plug 
23-0il Float Support 
24-Crankshaft. Bearing Dowel 
25-Bearing Screw 
26-0il Float 
27-0il Filler Tube 
28-0il Filler Cap & Level Indicator 
29-Distributor Oiler 
30-Distributor 

separated or worn insulators. They should be re
placed if faulty. 

D-4. Engine Ground Strap 
To be sure of an effective ground for the electrical 
circuits, a ground strap bridges the right front (on 
some models, left front) engine support to the 
chassis. The connections of this strap must be kept 
clean and tight for proper operation of lights, 
generator, regulator, etc. 

D-5. ENGINE REMOVAL 
Should the engine require overhauling, it is neces
sary to remove it from the vehicle. This may be 
accomplished as follows: 

a. Drain the cooling system by opening the drain 
cocks at the bottom of the radiator and lower right 
side of the cylinder block. 

b. Disconnect the battery at the positive terminal 
to avoid the possibility of a short circuit. 

c. Remove both the upper and lower radiator 
hoses, and the heater hoses if so equipped. 
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1-Fan 
2-Water Pump Bearing & Sh11ft 
3-Water Pump Seal Washer 
4-Water Pump Seal 
5-Water Pump Impeller 
6-Piston 
7-Piston Pin 
8-Thermostat 
9-Water Outlet Fitting 

10-Thermostat Retainer 
11-Exhaust Valve 
12-,--Inlet Valve 
13-Cylinder Head 
14-Exhaust Manifold 
IS-Valve Spring 
16-Valve Tappet Self-Locking Adjusting 

Screw 
17-EngineRear Plate 
18-Camshaft 
19-Flywheel Ring Gear 
20-Crankshaft Rear Packing 
21-0il Pan 
22-Crankshaft Rear Lower Bearing 
23-Valve Tappet 
24-Crankshaft 
25-0il Pump & Distributor Drive Gear 
26-Connecting Rod Cap Bolt 
27-0il Float Support 
28-0il Float 
29-Crankshaft Center Lower Bearing 
30-Connecting Rod Assembly No. 2 
31-Connecting Rod Bolt Lock Nut 
32-Crankshaft Front Lowtr Bearing 
33-Crankshaft Front"Upper Bearing 
34-Engine Front Plate 
35-Crankshaft Gear 
36-Crankshaft Gear Spacer 
37-Crankshaft Oil Slinger 
38-Fan Belt 
39~Crankshaft Front End Packing 
40-Fan & Generator Drive Pulley Nut 
41-Crankshaft Gear Key 
42-Fan & Generator Drive Pulley Key 
43-Timing Gear Oil Jet 
44-Fan & Generator Pulley 
45-Camshaft Thrust Plate 
4 6-Camshaft Gear Washer 
47-Camshaft Gear Screw 
48-Camshaft Thrust PlatC:Screw 
4Q-Camshaft Gear 

d. Remove the four bolts from the fan hub and 
ian blades. 
e. Remove the four radiator attaching screws and 
remove the radiator. 
f. Disconnect the fuel line at the fuel pump and 
the windshield wiper hose. 
g. Remove the air cleaner from the carburetor. 
h. Disconnect the carburetor choke and throttle 
controls. 
i. Remove the starting motor cables and the start
ing motor. 
j. Disconnect the generator wires. 
k. Disconnect the ignition primary wire at the coil. 
I. Disconnect the oil pressure sender unit and 
temperature sender unit wires at the units. 
m. Disconnect the exhaust pipe from the exhaust 
manifold. 
n. Remove the two nuts and bolts from each front 
engine support and remove the supports. This will 
allow the engine to drop slightly and will permit 
access to the two top bolts on the bell housing. 
o. Install a suitable lifting sling on the engine; At
tach the sling to a c.hain hoist or other lifting device 
and take up all slack. 
p. Remove the bolts· which attach the ·flywheel 
bell housing to the engine. · 
q. Pull the engine forward, or roll the vehicle back
ward, until the clutch cleats the bell housing. Lift 
the engine from the vehicle. · · 

D-6. ENGINE DISASSEMBLY 

Engine disassembly is presented in the sequence to 
be followed when the engine is to be completely 
overhauled after removal from the vehicle. Some 
of the operations of the procedure are also applic
able separately with the engine in the vehicle, pro
vided that wherever necessary the part of the 
engine to be worked on is first made accessible by 
removal of engine accessories or other parts. Special 
instructions are given t<> cover different operations 
required when disassembly is performed with the 
engine installed in the vehicle. When the disas
sembly operations are performed with the engine 
out of the vehicle, it is assumed, in this procedure, 
that all of the accessories have been removed prior 
to starting the disassembly and the oil has been 
drained from the crankcase. During disassembly 
operations, the engine should be mounted in a 
suitable engine repair stand. Where practicable, 
modify or adapt an existing repair staQd as neces
sary to accommodate the engine: If an engine re
pair stand is not used, take care to perform dis
assembly operations in ,a manner that will protect 
~personnel against an accident and the engine and 
its parts agaimt damage. 

D-7. Remove Wa~~r Pump 
Remove the bolts and lockwashers that attach the 
water pump to the cylinder block. Remove the 
water pump. ·· 
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D-8. Remove Manifolds 
On models so equipped, remove the crankcase 
ventilator tube which extends from the ventilator 
valve mounted in the intake manifold to an elbow 
mounted on the valve cover plate. Remove the 
seven nuts from the manifold-to-cylinder-block 
studs. Pull the intake and exhaust manifolds as an 
assembly off the studs. Remove the manifold-to
block gasket. 

D-9. Remove Oil Filler Tube 
Loop a piece of wire several times around the tube 
below the top and make a loop through which a 
pry bar may be used to pry over the top of the 
engine. Pull the tube, tapping it just above the 
crankcase opening. 

D-10. Remove Water Outlet Fitting 
Remove the bolts and lockwashers that attach the 
water outlet fitting to the cylinder head. Lift the 
outlet fitting and thermostat from the cylinder 
head. 

D-11. Remove Crankshaft Pulley 
Remove the crankshaft nut. Install a puller and 
pull the pulley from the crankshaft. 

D-12. Remove Oil Pump 
The oil pump is located externally on the left side 
of the engine. If the oil pump is to be removed with 
the engine in the vehicle, set No. 1 piston at TDC 
for reference for reinstalling the oil pump without 
greatly disturbing the ignition timing. Then remove 
the distributor cover and note the position of the 
rotor. If the distributor has already been removed, 
sight through the distributor hole before removing 
the oil pump. The slot should be near vertical. 
Remove the capscrews and lockwashers attaching 
the oil pump to the cylinder block. Carefully slide 
the oil pump and its drive shaft out of the cylinder 
block. 

D-13. Remove Crankcase Ventilator Valve 
On vehicles so equipped, remove the capscrew and 
ventilator body gasket securing the crankcase vent 
body and related parts to the exhaust valve spring 
compartment cover and to the cylinder block. Re
move the crankcase vent body and the engine 
ventilating system parts threaded to it. Remove 
the valve cover plate screws and the valve cover 
plate. 

D-14. Remove Cylinder Head 
Remove the spark plugs. Remove the cylinder head 
nuts and the temperature sending unit, then lift 
the head from the block. Removal is· made easy· by 
using lifting hooks screwed into No. 1 and No. 4 
spark plug holes. Remove and discard the cylinder 
head gasket. 

CAUTION: Do not use a screw driver, chisel, or 
other sharp instrument to drive between the cyl
inder head and block to break the head loose from 
the gasket. 
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FIG. 32-REMOVING RIDGE WITH REAMER 

D-15. Ream Cylinder Bore Ridges 
To prevent breaking the piston lands, the ridge at 
the top of each cylinder bore must be removed. To 
remove this ridge, use a cylinder ridge reamer, fol
lowing the instructions furnished by the reamer 
manufacturer. Use care not t:> cut below the top 
of the upper ring travel in the bore. Keep each 
piston top covered with an oil-soaked cloth to pre
vent cuttings from falling into the cylinder. 

NOTE: This operation should be performed at this 
time before the engine is rotated for the sequence 
steps following. 

D-16. Remove Oil Pan 
Rotate the engine to the upside down position. 
Remove the screws and lockwashers that attach 
the oil pan to the cylinder block. 
Remove the oil pan and gasket. Discard the gasket. 

D-17. Remove Piston and Connecting 
Rod Assemblies 

Remove the stamped locking nuts from the lower 
end of each connecting rod bearing bolt. Remove 
the connecting rod nuts. Remove the bearing cap 
evenly. Push the connecting rod and piston as
sembly out of the- cylinder block with the handle 
end of a hammer until the piston rings are free from 
the cylinder bore. Remove the piston and connect
ing rod assembly from the top of the cylinder 
block. Reassemble the connecting rod bearing cap 
with the bearings in place in the rod from which it 
was removed. Rotate the crankshaft and follow 
the same procedure until all the piston and con
necting rod assemblies are removed. 
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Piston and connecting rod assemblies may be re
moved for repair with the engine in the vehicle after 
draining the cooling system, removing the oil pan 
and the cylinder head, and reaming the ridges as 
previously described. 

D-18. Remove Timing Gear Cover 
Remove the bolts, nuts, and lockwashers that at
tach the timing gear cover (timing chain cover on 
early models) to the engine. Remove the cover, 
timing pointer, and cover gasket. Discard the 
gasket. Remove the crankshaft oil seal. Remove 
the oil slinger and spacer from the crankshaft. 

FIG. 33-PULLING TIMING GEARS 

D-19. Remove Timing Gears 
Pull both the crankshaft and camshaft gears (chain 
sprockets on early models). Use puller W-172 for 
pulling the gears. See Fig. 33. With the threaded 
capscrews supplied, adapt the puller to the crank
shaft gear and pull the gear. With the special hook
type puller bolts that fit behind the camshaft gear 
flange, pull the camshaft gear. Remove the Wood
ruff keys. 

D-20. Remove Front End Plate 
Remove the screws and lockwashers that attach 
the front end plate to the cylinder block. Remove 
the front end plate and gasket. Discard the gasket. 

D-21. Remove Clutch 

NOTE: Crankshaft, flywheel, and clutch are 
balanced as a unit in production. Before disassembly, 
mark these components to insure reassembly in 
their original relative positions to maintain this 
balance. 
Remove four bolts and lockwashers diagonally op
posite from each other that attach the clutch as
sembly to the flywheel, leaving two opposed bolts 
to be loosened alternately until the clutch spring 
pressure is relieved. Then, supporting the clutch 
assembly with one hand, remove the two remaining 
bolts. For information on disassembly, inspection, 
repair and assembly of the clutch refer to Section 
J. Instructions for removing the clutch when the 
engine is in the vehicle are also given in Section J. 

D-22. Remove Flywheel 
The flywheel is attached to the crankshaft with two 
tapered dowel bolts and four special bolts. Remove 
these attaching parts. Use a pry bar between the 
flywheel and the back of the engine and carefully 
loosen the flywheel from the crankshaft. If the fly
wheel is to be removed with the engine in the 
vehicle, the transmission and clutch must first be 
removed as detailed in Section J. 

D-23. Remove Crankshaft 
Slide the crankshaft thrust washer and all end-play 
adjusting shims off the front end of the crankshaft. 
Pull the two pieces of rear main bearing cap packing 
out of position between the side of the bearing cap 
and the cylinder block. 
Note the marks on the bearing caps and cylinder 
block for bearing number and position. Remove the 
screws and lockwashers that attach the main bear
ing caps to the cylinder block. Use a lifting bar 
beneath the ends of each bearing cap. Being careful 
not to exert enough pressure to cause damage to 
the caps or dowels, pry the caps free. 

CAUTION: If main bearing caps are not removed 
carefully by raising both sides of each cap evenly 
until free of the dowels, the dowels may be bent. 
A bent main bearing cap dowel can cause misalign
ment of the cap and result in rapid bearing wear. 
Therefore, remove each main bearing cap carefully. 
If there is reason to believe any of the dowels have 
been bent during the bearing cap removal, replace 
them as detailed in Par. D-31 c. 

Lift' the crankshaft from the cylinder block. 
Remove the upper half of the rear main bearing 
oil seal from the cylinder block and the lower half 
from the oil seal groove in the rear main bearing 
cap. Install the main bearing caps and bearings on 
the cylinder block in their original positions. 

NOTE: Removal of the crankshaft may be accom
plished only with the engine out of the vehicle. 

FIG. 34-REMOVING VALVE SPRING LOCKS 
!-Valve Lock 
2-Valve Spring 

3-Tappet 
4-Valve Spring Lifter 

D-241 Remove Valves and Springs 
The valve spring cover w~~.,._previously removed. 
Use cloths to block off the three holes in the exhaust 
valve chamber to prevent the valve retaining locks 
from falling into the crankcase should they be acci
dentally dropped. Using Valve Spring Compressor 
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tool C-482, compress the valve springs on those 
valves which are in the closed position. (valve seated 
against cylinder block). Remove the valve spring 
retainer locks, retainer, valve, and spring. Close the 
other valves by rotating the camshaft and repeat 
the above operation for the other valves in the same 
manner. When lifting out the valves, either tag 
them or place them in a rack to indicate the loca
tion where each was removed from the cylinder 
block. If a valve sticks in the guide and cannot be 
easily lifted out, pull the valve upward as far as 
possible and remove the spring. Lower the valve 
and remove any carbon deposits from the valve 
stem. This will permit removal of the valve. 

D-25. Remove Camshaft 
a. Push the valve tappets into the cylinder block 
as far as possible so the ends of the tappets are not 
in contact with the camshaft. 
b. Secure each tappet in the raised position by 
installing a common clip-type clothes pin on the 
shank of each tappet or. tie them up in the valve 
chamber. 
c. Remove the camshaft thrust plate attaching 
screws, thrust plate and spacer on engines s::> 
equipped. 
d. Pull the camshaft forward out of the cylinder 
block using care to prevent damage to the camshaft 
bearing surfaces. 
e. To remove a camshaft with the engine in the 
vehicle, first drain the radiator and cylinder block. 
Then remove the radiator, grille, cylinder head, 
manifolds, valves and valve springs, fuel pump, 
oil pump, oil pan, crankshaft pulley, fan, nuts from 
front engine supports, timing cover, camshaft 
sprocket or gear, and thrust plate. Then proceed 
with steps a, b and c above. Then place· a jack with 
a block of wood under the crankcase and raise the 
front of the engine until the camshaft will clear 
the frame front cross member. Then proceed with 
step d above. 

D-26. Remove Valve Tappets 
Remove the valve tappets from the bottom or 
crankshaft side of the cylinder block after the cam
shaft has been removed. Tag each tappet or. place 
them. in a marked rack so they may be reassembled 
in their original positions. 

D-27. Remove Oil Gallery Plugs 
Removetheplug at each end of the oil gallery in 
the·cylinder block. This operation is only applicable 
when the engine is out of the vehicle and will allow 
access to the oil gaUery so it may be cleaned .. 

D-28. ENGINE INSPECTION AND REPAIR 
The inspection and repair procedures detailed here
in are recommended to be followed when a com
plete engine overM.ul is to be made with the engine 
out of the vehicle. These instructions can generally 
be applied individually with the engine in the 
vehicle. Wl:lerever the procedure differs due . to 
the engine •. being in the vehicle, the necessary 
special instructions are provided. Inspection and 
repair instructions are included to cover the 
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cylinder block, cylinder head, crankshaft and 
bearings, connecting rods and bearings, oil pump, 
valves and tappets, pistons and rings, flywheel, 
timing gears, and the camshaft and bearings. In 
addition, fitting operations for these engine com
ponents are included. 
Important: Before the inspection and repair pro
cedures listed below are begun, the engine serial 
number must be checked for the presence of code 
letters denoting undersize bearings or oversize 
pistons. Refer to Par. D-2. 

D-29. Cylinder Block 
The cylinder block must be thoroughly cleaned, 
inspected and repaired as detailed in the following 
paragraphs. 

D-30. Cleaning 
The cylinder block may be steam cleaned or cleaned 
with a suitable solvent. A scraper is recommended 
to remove hard deposits, except on highly finished 
surfaces. Special attention must be directed to the 
cleaning of the oil passages, valve chamber, crank
case, and cylinder walls to remove all sludge, dirt 
carbon deposits. After cleaning, use air pressure to 
dry the block thoroughly. 

D-31. Inspection 
Examine the cylinder block for minute cracks and 
fractures. Rusted valve springs or evidence of rust 
in the valve chamber or the cylinder walls is a good 
indication of a possible crack in the block. 
a. Examine all machined surfaces of the cylinder 
block for burrs and scores. Check for cylinder block 
distortion by placing a straight edge along the 
length of the cylinder head surface of the block. 
With a feeler gauge, check for clearance between 
the straight edge and the block, particularly be
tween adjacent cylinders. Maximum permissable 
out of line for service is .010, [0,254 mm.]. 
b. Check the cylinder bores for out-of-round and 
taper to determine if the bores require honing or 
reboring. For detail information refer to Par. D-32. 
c. If there is any reason to believe that any of the 
main bearing cap dowels have been bent during 
bearing cap removal, install new ones. The dowels 
must fit tightly to ensure cap alignment and as they 
are hardened they may be difficult to grip and re
move. To simplify the operation, file a notch on 
each side of the dowel to accommodate a pair of 
diagonal cutt.ers. Using a piece of bar stock under 
the diagonals for leverage, work the dowel out. Be
fore installing a new dowel in the cylinder block, 
make sure the dowel hole is clean. Start the dowel 
straight in the hole, then tap the dowel lightly 
with a hammer until it bottoms. · 
d. When installing beating caps, be sure to tighten 
the bolts evenly in each cap to pull it into place 
without bending the dowels or distortin~ the 
bearing cap. . 
e. Other parts of the block which require inspecc 
tion. and possil:;>le repair, .but which are directly 
related to otl1er engine components (such as 
tappets, J:>istons, camshaft, valves,. crankshaft, and 
oil pump) are covered later in this section. · · 
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D-32. Cylinder Bores 
The cylinder bores may be reconditioned by honing 
or reboring. Use oil-soaked rags to protect crank
shaft journals and other engine parts from abrasive 
dust during all reconditioning operations. 
Both honing and reboring of the cylinders must be 
done carefully to fit the pistons and to obtain 
specified clearances. If reboring of the cylinder 
bores is not required but the walls are glazed, use 
a finishing hone to remove the glaze. Reboring 
the cylinders must not be attempted unless ade
quate facilities and experienced service technicians 
are available. The amount of material to be re
moved is determined from the original diameter 
of the cylinder bores (3.125" to 3.127") [79,375 a 
79,426 mm.] plus the amount of oversize in diameter 
of the oversize pistons to be fitted. Pistons are 
available in the following oversizes. 

.010" [0,254 mm.] .030" [0,762 mm.]-

.020" [0,508 mm.] .040" [1,016 mm.] 

The largest cylinder bore will determine the over
size to which all cylinders must be rebored, since 
the size and weight of all pistons· must be uniform 
to maintain proper engine balance. The maximum 
rebore should not exceed .040" [1,016 mm.] from 
standard. 
Measure the cylindrical diameters by making mea
surements both parallel to and at right angles to 
crankshaft over entire piston travel and at bottom 
of cylinder. Proceed as follows: 
a. If bores are scored; if out-of-round exceeds .005" 
[0,127 mm.]; if diameters differ more than .005"; 
or if taper exceeds .005" on diameter, it is generally 
recommended that cylinders be reconditioned by 
reboring and honing to the next oversize using new 
pistons of the proper size. 

NOTE: If reboring is performed, allow .0015" 
[0,0381 mm.] for final honing. 
All cylinder bore diameters must be within .002" 
[0,0508 mm.] after reconditioning. 

b. If bore measurements are within the above 
limits, but indicate hollows or waviness, cylinders 
should be honed with 250 grit stone hone. Pump 
hone up and down in cylinder while it is rotating 
to produce a satincfinish, diamond cross-hatched 
pattern approximately 30° with horizontal. Hone 
only enough to correct waviness. 
c. If cylinder bore correction is unnecessary, break 
the glaze on cylinder walls with a 250 grit stone 
hone or with a suitable deglazing tool. Operate the 
hone or deglazer to obtain diamond cross-hatched 
pattern previously mentioned. 
d. Regardless of type of correction on cylinder 
walls, wash out bores thoroughly afterwards and 
apply a light coat of engine oiL If cylinders have 
been rebored or honed heavily, measure cylinder 
diameters again to assure proper selection of piston 
size. 

D-33. Pistons, Rings, and Connecting Rods 
Pistons are each fitted with two compression rings 
and one oil control ring. Pistons have an extra 
groove above the top rit1g which acts as a heat dam 
or insulating groove to protect against sealing of the 

top ring in the ring groove with hard carbon. The 
piston pin is secured by a lock screw. 
The pistons and connecting rods were removed from 
the engine as assemblies. If cylinders were rebored, 
new oversized pistons and rings will have to be in
stalled. Use standard size pistons in cylinder bores 
up to .009" [0,2286 mm.] oversize measured at the 
bottom of the bore. For oversize, use the following 
chart: 

OVERSIZE PISTON APPLICATION CHART 

Oversize Use in Oversize Metric 
Piston Cylinder Bore Range 
.010" .010" to .019" 0,254 a 0,438 mm . 
.020" . 020" to .029;, 0,508 a 0,737 mm. 
.030" .030" to .039" 0,762 a 0,991 mm. 
.040" .040" 1.016 mm. 

Disassemble the pistons and rods. Remove the 
two compression rings, the oil control ring, and 
the oil control ring expander from each piston. 
Do not remove the bolts from the lower end of the 
connecting rods unless the bolts are damaged. 
Clamp each connecting rod and piston assembly 
in a padded bench vise and remove the piston pin 
lock screw and lockwasher. Press the piston pin 
out of the piston and connecting rod. Clean all 
carbon, gum, and lacquer deposits from both the 
inner and outer surfaces of each piston, connecting 
rod, and piston pin. Use a ring groove cleaner or a 
broken ring filed to a sharp square edge to clean 
the carbon from the piston ring grooves and the 
insulator groove. Use care not to scrape metal from 
the sides of the grooves or make burrs on ring 
groove surfaces. Run a length of wire through the 
oil spray hole near the lower end of the connecting 
rod to clear the hole of hardened oil deposits or 
foreign matter. Carefully inspect the pistons and 
replace any that are broken or cracked. Replace 
pistons if any of the ring lands are chipped, broken, 
or rounded on the edges; or if the piston is scored, 
scratched, or burned so seriously that the imperfec
tions cannot be removed with a hand honing stone 
or crocus cloth. · 

NOTE: Effective with engine S/N 50705, the 
piston head thickness was increased from %; " to 
74:" [4, 76 a 6,35 mm.] ~o provide greater strength 
and heat conductivity. When replacing pistons 
singly or in sets, procure the correct parts or engine 
vibration will result from unbalanced pistons. 

Replace the pistons as follows: 
a. After cylinder bores have been carefully checked 
for out-of-round and taper (Par. D-32), check fit 
of each piston to cylinder bore with block and 
pistons clean and dry and ·at approximately 70°F. 
[21 °C.] by using Piston Fitting Gauge And Scale 
tool C-690 as shown in Fig. 35. Use· a .003" [0,076 
mm.]thickness gauge~" [19 mm.] wide. The piston 
is fitted .upside down in the block to facilitate the 
operation. The gauge must extend the full length of 
the piston ori the thrust side (opposite side from 
slot in piston skirt). Scale should register 5 to 10 
pounds [2,3 a 4,5 kg.) pull to remove the thick
ness gauge from between cylinder wall and piston. 
Excessive pull indiqites need for a slightly smaller 
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FIG. 35-PISTON FITTING 

piston or additional honing of cylinder. Insuffici
ent pull indicates need for fitting a larger piston. 
b. Check and if necessary correct connecting rod 
alignment using a connecting rod aligning fixture 
(such as the one shown in Fig. 36) in accordance 
with the instructions furnished with the fixture. 
c. Check the piston pin fit. The piston pins are 
fitted with a clearance of .0001" to .0003" [0,0025 

FIG. 36-CHECKING CONNECTING ROD 
ALIGNMENT 
1-Feeler Gauge 
2-Fixture 

a 0,0076 mm.] which approximates a light thumb 
push fit at room temperature. See Fig. 37. The 
piston pins are ·anchored in the rods with lock 
screws. Installatidn of oversize pins in this engine 
is not recommended as experience has shown that 
should a pin be worn sufficiently to require replace
ment, the piston should also be replaced. 
Clamp the connecting rod in a vise using jaw shields 
of soft metal or two pieces of hardwood, one on 
each side of the rod and positioned approximately 
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FIG. 37-PISTON PIN FITTING 

3" [76 mm.] from the piston pin end. Start the 
piston pin in the piston with the lock screw groove 
facing down. Assemble piston to connecting 
rod with piston skirt T -slot on the opposite 
side from the oil spray hole, in the bearing end 
of the connecting rod. See Fig. 38. Install the 

2 

-FIG. 38-CONNECTING ROD AND PISTON 

1-0il Spray Hole 
2-Piston Skirt T -slot 
3-Relative Position of Camshaft 
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FIG. 39·-CHECKING PISTON AND 
CONNECTING ROD ALIGNMENT 

1-Feeler Gauge 
2-Fixture 

piston pin lock screw and torque 35 to 41 lb-ft. 
[4,8 a 5,7 kg-m.]. 

d. Place piston and rod assembly in a connecting 
rod aligning fixture and check alignment of the 
assembly as shown in Fig. 39. Follow instructions 
furnished with the fixture. 

e. Using a feeler gauge and new piston rings, check 
the width of the two companion ring grooves and 
the oil ring groove. Replace the piston if the widths 
of the grooves are not within the limits given in the 
specifications. 

FIG. 40-CHECKING PISTON RING 
SIDE CLEARANCE 

1-Feeler Gauge 
2-Piston Ring 

Insert feeler gauge between ring and piston to back 
of groove. Replace piston if ring grooves are not 
within allowable tolerances. If a feeler gauge larger 

FIG. 41--PISTON RING GAP 

than .006" [0,152 mm.] can be inserted hi;" [1,6 
mm.] between piston and upper compression ring, 
groove is worn excessively bell-mouthed and 
piston should be replaced. 

f. Check piston ring end gap by placing compres
sion ring in cylinder bore below ring travel using 
head of an inverted piston as a plunger to push 
ring in squarely. End gap must be as shown in 
Par. D-34 for all rings. If less, file ends to obtain 
minimum gap. With cylinders bored to an exact 
ring oversize of +.020", +.030", or +.040" [0,508-
0,762-1,016 mm.] the proper end clearance as in
dicated in Par. D-34 will result. If end gaps are not 
within the limits given, rings are of the wrong size 
or were incorrectly filed for fitting. 

g. Install a new ring set using either production 
replacement rings or service type oil control rings. 
Production type replacement piston rings are the 
same as the original factory-installed rings while 
service oil control ring sets have different com
ponents, notably the oil ring expander. Follow 
instructions of manufacturer for proper installation. 
Use a piston ring expander to install rings on 
pistons. Do not expand rings more than necessary 
to install, alsq be careful not to burr the piston 
with ends of rings. Install bottom (oil) ring first, 
center ring second, and top ring last. 

The width of the compression rings is %2" -[2,38 
II}m.] and that of the oil control ring is %" [4,78 
nim.]. While the compression rings are of the same 
size, they are different in construction and must 
not be interchanged. Install these rings as shown 
in Fig. 42. The upper compression ring has an 
inside beveled edge which must be installed toward 
the piston top. The face of the lower compression 
ring is tapered approximately .001" [0,03 mni.]. 
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FIG. 42-PISTON RING INSTALLATION 

The letters T or TOP on the upper edge indicate 
how the ring is to be installed. 

D-34. Piston Ring Application Chart 

Cylinder Bore Correct Ring Gap End Gap 
Oversize Ring Size Fitting 

Std. to .009 • Std. None .007' to .045' 
[a 0.483 mm.) [0,1778 a 1,1430 mm.J 

.010'10 .019' -.020' File fit .007' to .017' 
[0,254 a p,4826 mm.J [0,1778 a 0,4318 mm.J 

.020' to .024' -.020' None .007' to .029 • 
[0,508 a 0,6096 mm.J [0,1778 a 0,7366 mm.) 

.025' to .029' -.030' File fit .007' to .017' 
[0,635 a 0,7366 mm.J 

.030 • to .034 • -.030' None .007 • to .029' 
[0,762 a 0,8636 mm.J 

----
.035 • to .039 • -.040' File fit .oo1· to.o17' 

[0,8890 a 0,9906 mm.J 

.040' [1,016 mm.J -.040' None .007' to .017" 

D-35. Crankshaft 
The crankshaft is machined from a heat-treated 
carbon steel forging and is carefully balanced both 
dynamically and statically. The crankshaft is 
supported by three replaceable main bearings. The 
front main bearing is flanged to take the end 
thrust of the crankshaft. A flanged section on the 
rear of the crankshaft acts as an oil slinger. While 
the crankshaft is out of the engine, handle it care
fully to prevent damage to the connecting rod 
crankpins and the main bearing journals. See Fig. 
43. 

D-36. Crankshaft Inspection and Repair 
Clean out the drilled oil passages in the crankshaft 
journals with a small rifle brush making sure to 
get rid of all sludge or gum deposits. Blow out 
the passages with compressed air after cleaning. 
Clean the crankshaft thoroughly with a suitable 
cleaning solvent. Inspect the crankshaft for cracks, 
alignment, and condition of the crankpins and the 
main bearing journals. Use magnaflux equipment, 
if available, to check for cracks or structural flaws. 
Cracks, misalignment, and scored or worn journals 
and crankpins necessitate crankshaft repair or 
replacement. 
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Check crankshaft counterweights to be sure they 
are not loose. 

D-37. Checking Crankshaft Alignment 
To check alignment, mount the crankshaft in the 
cylinder block with the front and rear bearings in 
place but with the intermediate bearing removed. 
With a dial indicator mounted on the crankcase 
and the indicator button resting on the inter
mediate bearing journal, slowly rotate the crank
shaft and note the reading on the indicator dial. 
Install the intermediate bearing and remove first 
the front and then the rear bearings to repeat the 
0peration with the dial indicator, checking the 
front and rear bearing journals. The maximum 
allowable run-out is .002 11 [0,0508 mm.]. 

, 
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FIG. 43-CRANKSHAFT AND BEARINGS 

!-Bearing Dowel 
2-Front Bearing 
3-Center Bearing 
4-Rear Bearing 
5-Flywheel Bolt 
6-Crankshaft 
7-Flywheel Dowel-Bolt 

8-Crankshaft Shim 
9-Thrust Washer 

10-Woodruff Key No. 9 
11-Crankshaft Gear 
12-Gear Spacer 
13-0il Slinger 

D-38. Checking Main Bearing Journals 
An ordinary 3 11 [7,62 em.] micrometer may be used. 
The standard journal diameter is 2.3341 11 to 
2.3331 11 [5,9286 a 5,9261 em.] for all main bearings. 
Allowable taper or out-of-round of the journals is 
.001 11 [0,025 mm.]. 

. 
D-39. Checking Connecting Rod Crankpins 
Check the crankpin diameters with a micrometer 
to ensure that they are not out-of-round or tapered 
more than .001 11 [0,025 mm.] The standard crank
pin diameter is 1.9383 11 to 1.9375 11 [4,9233 a 4,9213 
em.]. 

D-40. Crankshaft Pilot Bushing 
Inspect the crankshaft pilot bushing in the flywheel 
end of the crankshaft. To remove the bushing use 
a clutch shaft pilot bushing remover. Fig. 183 and 
184. The pilot bushing is installed with a driver and 
then burnished with a clutch shaft pilot bushing 
burnisher. 
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D-41. Crankshaft Main Bearings 
The crankshaft rotates on three main bearings 
with a running clearance of .0003" to .0029" 
[.0008 a .0074 tnm.]. These bearings are positioned 
and prevented from rotating in their supports in 
the cylinder block by dowel pins. Dowel pins are 
used in both the center and the rear bearing caps. 
No dowel pins are used in the front bearing cap be
cause the bearing has a flange. The front main bear
ing takes the end thrust of the crankshaft. The 
main bearings are of premium type which provides 
long bearing life. They are replaceable and when 
correctly installed, provide proper clearance with
out filing, boring, scraping, or shimming. Crank
shaft bearings can be removed from this engine only 
with the engine out of the vehicle. Crankshaft bear
ings must be replaced as a complete set of three 
bearings, each bearing consisting of two halves. 
Main bearings are available in the standard size 
and the following undersizes: 

.001" [0,025 mm.] .012" [0,304 mm.] 

.002" [0,050 mm.] .020" [0,508 mm.] 

.010" [0,254 mm.] .030" [0,762 mm.] 
The .001" and .002" undersize main bearings are 
for use with standard size crankshafts having 
slightly worn journals. The .010", .020", and .030" 
undersize bearings are for use with undersize 
crankshafts in those sizes. The .012" undersize 
bearings are for use with .010" undersize crank
shafts having slightly worn journals. Bearing sizes 
are rubber stamped on the reverse side of each 
bearing half. 

D-42. Crankshaft Main Bearing Inspection 
The crankshaft journals must be carefully inspected 
as detailed previously in Par. D-38. Worn journals 
will require undersize bearings. Scored, flaked, or 
worn bearings must be replaced. Measure the main 
bearing bores in the cylinder block using a telescope 
gauge and micrometer. Measure the bores at right 
angles to the split line and at 45° to the split line. 
The bores should not be over .001" [0,025 mm.] 
out-of-round or .001" in taper from end to end. 
Also, the bores should not be more then .001" 
oversize, considering the average diameter of the 
bore. 

D-43. Fitting Crankshaft Main Bearings 
Fit the crankshaft main bearings using either 
"Plastigage" or shim stock. Refer to the instruc
tions in Section E for "Plastigage" (Par. E-46) 
or shim stock (Par. E-47). 
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D-44. Connecting Rod Bearings 
The connecting rod bearings, like the crankshaft 
main bearings, are of the replaceable type. When 
correctly installed, the bearings provide proper 
clearance without filing, boring, scraping, or 
shimming. 
Main bearings with .maximum wearing surfaces 
are obtained through the use of offset connecting 
rods. When the rods are installed, the offset "A" 
in Fig. 44 is placed away from the nearest main 
bearing "B". 
The oil spray hole should be on the "follow" side 

or. away from the camshaft, toward the right side 
of the vehicle. Because of the offset._ and oil spray 
hole, No. 1 and 2 or No. 3 and 4 connecting rods 
cannot be interchanged for if they··'are reversed, 
the oil spray hole will be on the wrong side. No. 1 
and 3 or No. 2 and 4 can be interchanged. 

FIG. 44---CONNECTING ROD OFFSET 

Connecting rod bearings sh::mld be replaced as a 
complete set. Each bearing consists of two halves. 
Connecting rod bearing sets are available in stand
ard size and the following undersize: 

.001" [0,025 mm.] .012" [0,304 mm.] 

.002" [0,050 mm.] .020" [0,508 mm.] 

.010" [0,254 mm.] .030" [0,762 mm.] 
The .001" and .002" undersize bearings are for use 
with standard size crankshafts having slightly 
worn crankpins that do not require grindinf;!;. The 
.012" undersize bearings are for use with slightly 
worn crankshafts that have been previously ground 
for .010" undersize bearings. 
Should it be necessary to replace the bearings due 
to wear, replacement of piston rings and piston 
pins is also recommended. 

D-45. Connecting Rod Bearing Inspection 
The bearing fits may be roughly checked by shaking 
the connecting rod by hand, px;iO,F 1to removal of 
the bearing cap, to determine ifit is loose on the 
crankshaft. The crankpins must be carefully in
spected as detailed previously in Par. D-38. Worn 
crankpins will require undersize bearings. Scored, 
ijaked, or worn bearings must be replaced. 

D-46. Installing Connecting Rod Bearings 

New bearings must be installed so that the oil 
spray. hole in the upper bearing half aligns with 
the oil spray hole in the connecting rod. Each 
bearing cap must be installed to seat evenly on the 
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connecting rod from which it was removed, and in 
the same position. After wiping and carefully in
specting the bearing bore in the connecting rod, 
install the proper bearing. Never file either the 
bearing cap or the bearing to compensate for too 
much clearance. Do not use shims under a bearing 
cap or behind a bearing shell. Do not run a new 
bearing half with a worn half. 
The desired running fit (difference betweea the 
diameter of the crankpin and the inside diameter 
of the fitted bearing) for a connecting rod bearing 
is .001" to .0019" [0,025 a 0,048 mm.]. With a 
dimension in excess of this standard running fit, a 
satisfactory bearing replacement cannot be made 
and it will be necessary to regrind the crankshaft. 
Install the bearing lower half and the connecting 
rod cap and draw the cap bolt nuts down equally 
and only slightly tight. Move the connecting rod 
endwise, one way or the other, on the crankshaft 
to be sure the bearing is not tight. Pull the nuts 
tighter, first one then the other, a little at a time, 
and keep trying the fit of the rod on the crankshaft 
by hand until the recommended torque of 35 
to 45 lb-ft. [4,8 a 6,2 kg-m.] is reached. If the 
bearings are of the correct size, and have been 
properly lubricated with light engine oil before in
stallation, the connecting rod should be easy to 
slide back and forth parallel to the crankpin. 
If the connecting rod is tight on the crankshaft, a 
larger bearing is required. If there is no binding 
or tightness, it is still necessary to check clearance 
to guard against too loose a fit. The use of "Plasti
gage" or shim stock of the proper size to measure 
.0010" to .0019" [0,025 a 0,0483 mm.] clearance is 
recommended for checking connecting rod bearing 
clearances. This is the same material recommended 
for checking crankshaft main bearings and the 
method of checking is similar. Refer to Par. E-46 
or E-4 7. Connecting rod bearings are fitted to the 
same clearance as the main bearings but the torque 
specified for connecting rod cap bolts is different. 

NOTE: Should it be necessary to replace a scored 
or burned No. 1 connecting rod bearing, see Par. 
D-84 regarding timing gear oil jet. 

D-47. Connecting Rod Side Play 
Check the connecting rod side play with a feeler 
gauge as shown in Fig. 45. The side clearance is 
.004" to .010" [0.1016 a 0,254 mm.]. 

D-48. o.mshaft and Bearings 
The camshaft is supported at four points in the 
cylinder block. The front is supported in a re
placeable, steel-shell, babbit-lined bearing. The 
bearing is pressed into place. The other three bear
ing surfaces are precision machined in the cylinder 
block. The camshaft bearings are pressure lubri
cated through drilled passages in the crankcase. 
End thrust of the camshaft is taken by a thrust 
plate bolted to the crankcase. The camshaft is 
driven by a silent helical-cut tooth timing gear at 
the front of the engine. A worm gear, integral with 
the camshaft, drives the oil pump and distributor. 
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FIG. 45-CONNECTING ROD SIDE PLAY 

The fuel pump is actuated by an eccentric forged 
onto the camshaft. 
Clean the camshaft thoroughly in cleaning solvent. 
Inspect all camshaft bearing surfaces to determine 
if they are scored or rough. The cam faces must be 
perfectly smooth throughout their contact face 
and must not be scored or worn. 

D-49. Camshaft Front Bearing Replacement 
Use a suitable driver to remove the camshaft front 
bearing from the cylinder block. To install a new 
bearing, align the oil hole in the bearing with the 
bored oil hole in the cylinder block and drive the 
bearing in until the front end of the bearing is 
flush with the front surface of the cylinder block. 
Make sure the oil hole is open and clear. It is not 
necessary to line-ream the bearing after installation 
because bearings for replacement are precision 
reamed to the finished size. 

D-50. ·Camshaft End Play 
End play of the camshaft is determined by running 
clearance between the rear face of the camshaft 
gear and the thrust plate and is established by the 
spacer thickness. The standard clearance is .004" 
to .007" [0,102 a 0,178 mm.] and can be measured 
by a dial indicator. As a general rule this clearance 
will change but little through wear or when a new 
gear is installed. To predetermine the correct end 
float with the gear, spacer, and thrust plate re
moved, measure the thickness of both the thrust 
plate and spacer with a micrometer. The thickness 
of the spacer should be approximately .006" 
[0,152 mm.] greater than that of the thrust plate. 
When this is correct and the parts are assembled 
and drawn tightly together by the gear retaining 
screw, the end play should come within standard 
limits. 
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D-51. Timing Gears (or Chain) and Cover 
The timing gears (or chain) are mounted at the 
front of the engine. The silent type chain used on 
the earlier engines is nonadjustable. Lubrication 
is positive through drilled passages in the crank
shaft and sprocket from the front main bearing. 
Oil passages should be checked whenever the chain 
or sprockets are removed to make sure they are 
clear. 
Later engines are equipped with helical cut timing 
gears; a steel gear on the crankshaft and a pressed 
fiber gear on the camshaft. The gears are keyed 
to their respective shafts. The camshaft driven 
gear is secured on the front end of the camshaft 
by means of a capscrew and a plain washer. The 
crankshaft drive gear is secured on the front end 
of the crankshaft by a nut threaded onto the 
front end of the crankshaft holding the crank
shaft pulley, crankshaft oil slinger, and the crank
shaft drive gear spacer. The timing gears are 
lubricated through a jet threaded into the crank
case directly above the gear contact and oil sup
plied through a drilled passage from the front 
main bearing. The timing gears are enclosed by 
the sealed timing cover. The oil seal in the cover 
bears against the hub of the crankshaft pulley. 
Timing gears are accessible for inspection or re
placement with the engine installed in the vehicle 
after removing the radiator, belt drive pulley, and 
timing cover. 
Should it be necessary to replace the timing gears, 
attention must be given to the end float of both 
the camshaft and crankshaft and to the running 
clearance (lash) of both gears. It is also advisable 
to check both the oil jet and oil passage to the 
crankshaft front bearing to be sure that they are 
clear. 

D-52. Inspection and Repair 

Check the general condition of both gears and 
inspect for evidence of excessive wear. Replace 
excessively worn or damaged gears. Inspect the 
cover and replace if bent or damaged. It is recom
mended that the crankshaft oil seal in the cover 
be replaced when the cover is removed to ensure a 
good seal around the crankshaft. To replace this 
seal with the engine in the vehicle requires removing 
the radiator and water pump. 

D-53. Valves, Springs, and Guides 

The valves seat on top of the cylinder block with 
the stems extending down through replaceable 
valve guides. The valves are actuated by the cam
shaft through valve tappets. The valve springs are 
assembled and locked on the lower end of the valve 
ste~s. The retaining locks are the spl~t type, which 
fit m a recess on the valve stems and mto the taper 
in the valve spring retainers. Adjustment of valves 
is by means of the adjusting screw threaded into 
the upper end of the valve tappets. 

D-54. Inspection of Valves, Springs, 
and Guides 

Clean the valves on a wire wheel, making sure that 
all carbon is removed from the top and the under-

side of the heads and that all gum and varnish 
deposits are removed from the stems. 
Polish the valve stems with steel wool or crocus 
cloth. Visually inspect all valves for warpage, , 
cracks, or excessive burning and discard if one of 
these conditions exists. Replace any worn, pitted, 
or corroded valves that cannot be cleaned with a 
wire brush. Replace any valves when seats are 
pitted, burned, or corroded so badly that they 
cannot be cleaned up with a light refacing on a 
valve refacing machine. 
Replace valves with marks of scoring or abrasion 
visible on the stem. Replace any valves with bent 
stems which will be apparent when the valve is 

FIG. 46-TESTING VALVE SPRING 
1-Torque Wrench 
2~Spring Testing Fixture 
3-Valve Spring 

mounted in the valve refacing machine. Check the 
diameter of the valve stem at two or three places 
along the length of the stem with a micrometer. 
The intake valve stem diameter is .373 11 to .37225 11 

[9,474 a 9,45515 mm.]. The exhaust valve stem 
diameter is .371 11 to .372 11 [9,423 a 9,449 mm.]. The 
specified valve stem-to-guide clearance is .0015 11 to 
.00325 11 [0,038 a 0,083 mm.] for the intake valves 
and .0025 11 to .0045 11 [0,0635 a 0,1143 mm.] for the 
exhaust valves. 
Wash the valve springs thoroughly in solvent. 
Visually examine the springs and replace any that 
are deformed or obviously damaged. Examine for 
corrosion from moisture or acid etching which might 
develop into surface cracks and cause failure. 
Standard over all length of the springs is 2 _Y2 11 

[63,5 mm.]. If possible, check each valve spring in 
a valve spring checking fixture as shown in Fig. 46. 
If the valve spring tension registers less than 47 
lb. [21,3 kg.] when the spring is compressed to 
2?£4" [54 mm.] or 110 lb. [49,9 kg.] when the spring 
is compressed to 1~ 11 [44 mm.], replace the spring. 
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NOTE: When using a spring checking fixture as 
shown in Fig. 46, it is necessary to convert the 
torque wrench reading which is in pounds-feet to 
the static pound pressure specified above according 
to the instructions furnished with the wrench. For 
example; should the torque wrench reading be 
50 lb-ft. and the wrench is two feet long the static 
pressure of the spring will be 50 x 2 or 100 lbs. 

Clean the valve guides with a standard valve guide 
cleaner or a wire brush. Check the valve guides in 
the cylinder block. Replace valve guides which are 
broken or worn enough to cause excessive valve 
'Stem-to-guide clearance. See Par. D-58. 
Standard intake valve clearance is .0015 to .00325" 
[0,038 a 0,083 mm.} and the exhaust valve clearance 
is .0025" to .0045" [0,0635 a 0,1143 mm.]. Excessive 
clearance between the valve stems and guides will 
cause improper seating and burned valves. When 
there is a. tendency to draw oil vapor through the 
guide causing excessive oil consumption, fouled 
spark plugs, and poor low-speed performance. To 
check the clearance of the valve stem to the valve 
guide, take a new valve and place. in each valve 
guide. Check the clearance with a sUltably mounted 
dial indicator or feel the clearance by moving the 
valve stem back and forth. If this check shows 
excessive clearance it will be necessary to replace 
the valve guide. 

D-55. Refacing Valves , 
Reface the valves with a valve refacer. The valve 
refacer manufacturer's instructions should be fol-

FIG. 47-GAUGING VALVE SEATS 

lowed carefully to ensure a valve face concentric 
with the valve stem. Reface both intake and ex
haust val_ves to an angle of 45 o. Take off only the 
minimum of metal required to clean up the valve 
faces. 

r If the thickness of the edge of the valve head is 
reduced to less than~" [0,8 mm.] replace the valve. 

NOTE: Cocked or deformed valve springs or 
improperly installed or missing locks, can be 
responsible for valve problems. 
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FIG. 48-REFACING VALVES 

1-Valve Refacer 
2-Valve 

D-56. Valve Seat Inspection and Refacing 
Inspect the valve seats for cracks, burns, pitting, 
ridges, or improper angle. During any general 
engine overhaul it is advisable to reface the valve 
seats regardless of their condition. If valve guides 
are to be replaced, this must be done before refac
ing the valve seats. Note that later engines have 
hardened exhaust valve seat inserts. 
When necessary to reface the valve seats, use a 
valve seat grinder in accordance with the grinder 
manufacturer's instructions. Any grinding of valve 
seats should be preceded by touching up the 
grinding stone so that their angles are accurate and 
the stone is not clogged. Grind each valve seat to 
a true 45° angle. Never grind any more than is 
necessary to clean up pits, grooves, or to correct 
the valve seat runout. Check the valve seats with 
a dial indicator as shown in Fig. 47 after refacing. 
The valve seat should not be out of round more 
than .002" [0,051 mm.]. A simple check can be 
made in the absence of a dial indicator by spreading 
a thin coat of pencil lead or bearing-fitting blue on 
the valve face and then inserting the valve into 
the valve seat. With hand pressure, rotate the valve 
a quarter turn and then remove the valve and ob
serve the transfer of blue (or pencil lead) to the 
valve seat. An uneven transfer will indicate an 
inaccurate valve and valve seat refacing operation. 
After the seat is ground, check its width with a 
seat width scale or a steel scale placed across the 
face of the seat. The valve seat width after refacing 
should measure %2" [2,3 mm.] and not wider than 
Ys" [3,2 mm.]. Valve seat width is vital. Too wide 
a seat can cause seat burning as it tends to trap 
and hold carbon particles. Seats that are too narrow 
will not transfer heat to the coolant rapidly enough 
to keep the valves in proper operating condition. 
When a valve seat has been refaced several times 
or where it must be cut deeply for adequate recon
ditioning, the seat may become too wide for efficient 
operation. Narrow the seat without changing its 
position in relation to the valve face by using a 
valve seat relief counterbore above the seat and a 
valve seat narrowing cutter below the seat. These 
operations are performed only after the valve seats 
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have been refaced and then only when necessary. 
The finished valve seat should contact the approxi
mate center of the valve face. Check by applying 
an extremely thin coat of pencil lead or bearing
fitting blue to the seat. Then install and rotate the 
valve with light pressure. Blue (or pencil marks) 
will transfer to the face of the valve. If the blue 
is near the top edge of the valve face, lower the 
valve seat by using the valve seat relief counter
bore. If the blue is transferred to the bottom edge 
of the valve face, raise the seat by using the valve 
seat narrowing cutter. 
When the valve seat can no longer be corrected, it 
is advisable to investigate installing seat inserts. 

NOTE:· The insert should be sufficiently .cooled 
to permit installation with light taps; excessive 
driving of the insert may cock it in the counterbore 
or crack the insert. 

0-57. Exhaust Valve Seat Insert Replacement 
Hardened valve seat inserts for exhaust valves were 
installed in production beginning with engine S/N 
3J-161344 (For CJ-2A, beginning with replacement 
engine S/N RJ-297362). They will seldom require 
replacement. To avoid damaging the block, remove 
an insert with a tool designed for this purpose. 
When installing a new insert, make certain the 
counterbore is clean and smooth. Use a driver that 
will keep the insert in true alignment with the bore. 
Cool the insert and the installing tool with dry ice 
for 30 minutes. Make certain the valve seat is fac
ing out. Drive in the insert with the tool until it 
bottoms in the counterbore. After installation, 
grind the valve seat at an angle of 45° and then 
check with a dial indicator as shown in Fig. 4 7. 

D-58. Valve Guide Replacement 
Damaged, loose, or worn valve guides must be re
placed. 

FIG. 49-REPLACING VALVE GUIDES 

Should it be necessary to replace the guides, this in
stallation can b~t be made by using Valve Guide 
Driver tool W.:'238 as shown in Fig. 49. The old 
guides are removed by driving them through the 
block into the valve compartment. If this driver is 
not: availa,ble a suitable puller ca,n be made from a 
piece of 2" [50,8 mm.) pipe, 6" [152,4 mm.]long and 

%" [9,525 mm.) bolt 10" [254 mm.) to 12" [304,8 
mm.]long with a threaded end, a small hexagon nut 
which will pass through the hole in the cylinder 
block and a 2" [50,8 mm.) washer with a %" 
[9,525 mm.] hole in it. 
When replacing the guides maximum engine per
formance can only be secured when the top of the 
exhaust guide is positioned 1" [2,54 em.] and that 
of the intake 1%;" [3,33 em.] below the top face of 
the cylinder block as shown in Fig. 50. The Valve 
Guide Driver shown in Fig. 49 is equipped with 
adapter rings which act as stops to correctly locate 
the guides. 
Should the standard driver be unavailable a substi
tute may be made from a piece of %11 [12,7 mm.] 
round steel 6 11 [15 em.] long. Turn down one 
end to %11 [9,5 mm.] in diameter for a distance 
of 2 11 [50,8 mm.] to form a pilot and shoulder. 
Should this type driver be used it will be necessary 
to measure to correctly locate the guides. 
Run a reamer (Tool C-38) through the new guides 
after they have been correctly positioned. 
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FIG. 50-POSITION OF VALVE GUIDES 

D-59. Tappets and Cover 
The valve tappets are lubricated through oil 
troughs cast in the crankcase. The troughs are 
filled by oil sprayed from the connecting rod ends 
and passages are drilled through the tappet guides 
to carry the oil to the tappets. A groove around the 
center of the tappet shank carries the oil up and 
down the guide. 
Check the threads and fit of the valve adjusting 
screw in the valve tappets. The fit of a screw should 
be such that a wrench is required to turn it into or 
out of the tappet as these are of the self-locking 
type. Replace the worn part, either the screw or the 
tappet, or both, if there is looseness between the 
parts. 
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D-60. Crankshaft Rear Bearing Seal 
Oil leakage through the rear main bearing is pre
vented by a metal supported neoprene lip type 
seal which can readily be installed without remov
ing the crankshaft. 
Should trouble be experienced with oil leaking 
from the rear main bearing there are several points 
which should be checked. 
a. Be sure that the identifying paint daub on the 
bearing cap is the same as that appearing on the 
center bearing web. 
b. The bearing to crankshaft clearance must not 
exceed .0029" [0,0736]. 
c. Place sealer on the faces of the rear bearing cap 
from the rear oil groove to the oil seal grooves. 
d. Be sure the rubber oil seals extend about .74:" 
[6 mm.] below the bottom face of the cap. 
e. Be sure the oil pan gasket is not leaking. 
f. Check to be sure the oil leak is not at the cam
shaft rear bearing expansion plug or from the 
crankcase. 

D-61. Floating Oil Intake 
The floating oil intake is attached to the bottom 
of the crankcase with two screws. The float and 
screen causes it to ride, raise and lower with the 
amount of oil in the pan. This prevents water or 
dirt, which may have accumulated in the bottom 
of the oil pan, from circulating through the engine 
because the oil is drawn horizontally from the top 
surface. Whenever removed, the float, screen, and 
tube should be cleaned thoroughly to remove any 
accumulation of dirt. Also clean the oil pan. 
Fluctuating oil pressure can usually be traced to 
an air leak between the oil float support and the 
crankcase. 
Be sure the float support flange is flat. Clean both 
the flange and the crankcase surfaces thoroughly 
before installing a new gasket. Be sure the retaining 
screws are tight. 
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FIG. 51-FLOATING OIL INTAKE AND PAN 

1-0il Float 
2-Gasket 
3-0il Float Support 
4-Sc:rew and Lockwasher 
5-Qil Pan Gasket 
6-0il Pan . 
7-Bolt and Lockwasher 
8-Drain Plug 
9-Drain Plug Gasket 

D-62. Oil Pump 
The oil pump is located externally on the left side 
of the engine. In operation oil is drawn from the 
crankcase through the floating oil intake then 
passes through a drilled passage in the crankcase 
to the pump from which it is forced through 
drilled passages to the crankshaft and camshaft 
bearings. When it is necessary to remove an oil 
pump, first remove the distributor cover and note 
the position of the distributor rotor so that the 
pump may be reinstalled without disturbing the 
ignition timing. To install the pump without dis
turbing the timing, the pump gear must be cor
rectly meshed with the camshaft driving gear to 
allow engagement of the key on the distributor 
shaft with the pump shaft slot, without changing 
the position of the distributor rotor. Distributor 
can be installed only in one position as the slot and 
driving key are machined off-center. 
Effective with engine S/N 44417 a different oil 
pump was installed in production. The early pro
duction pump shown in Fig. 53 and the later pro
duction pump shown in Fig. 52 are similar in design. 
The major differences are that the later pump 
employs an inner and outer rotor within the pump 
body in place of gears and that the oil relief valve 
is mounted on the pump body instead of on the 
cover. To disassemble the later type of pump, first 
remove the gear which is retained by a gear retain
ing pin. It will be necessary to file off one end of 
the pin before driving it out with a small drift. 
By removing the cover, the outer rotor and the 
inner rotor and shaft may be removed through the 
cover opening. 
Failure of the pump to operate at full efficiency 
may be traced to excessive end float of the rotors, 
excessive clearance between the rotors, or excessive 
clearance between the outer rotor and the pump 
body. 
Match the rotors together with one lobe of the 
inner rotor pushed as far as possible into a notch 
of the outer rotor. Measure the clearance between 
the lobes of the rotors as shown in Fig. 54. This 
clearance should be .010" [0,254 mm.] or less. If 
more, replace both rotors. Measure the clearance 
between th~ outer rotor and the pump body as 
shown in Fig. 55. Should this clearance exceed .012" 
[0,305 mm.] the fault is probably in the pump body 
and it should be replaced. 
End float of the rotors is controued by the thickness 
of the cover gasket which is made of special material 
that can be only slightly compressed. Check the 
cover to be sure the inner surface is not rough 
or scored and that it is flat within .001" [0,025 mm.]. 
Measure with feeler gauges as shown in Fig. 56. 
Measure the thickness of the rotors which must 
be within .001" of each other. Assemble the rotors 
in the pump body and install the cover without 
its gasket. When the cover screws are tightened to 
normal tension there should be interference be
tween the rotors and the cover making it impossible 
to turn the pump shaft by hand. Remove the cover 
and replace it with the gasket in position. The 
rotors should then rotate freely, proving that end 
float of the rotors is less than the thickness of the 
gasket when compressed or .004" [0,102 mm.]. 
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FIG. 52-0IL PUMP- LATE TYPE 
1-Cover Screw 
2-Cover 
3~Cover Gasket 
4-Shaft ·and Rotors 
5-Body Assembly 
6-Driven Gear 

After assembling the gear on the pump shaft, check 
the running clearance between the gear and pump 
body with a feeler gauge. This clearance should be 
from .003" to .010" [0,0762 a 0,254 mm.]. 
The early production pump is disassembled in the 
same manner as the later pump. Standard end play 
of the rotor gear is .002" to .005" [0,0508 a 0,127 
mm.]. End float of the pump shaft is .002" to .004" 
[0,0508 a 0,1016 mm.] which is secured by selection 
of parts or installing an extra cover gasket. After 
being reinstalled, the pump should be primed before 
starting the engine. Remove the cover plug and fill 
the pump housing with oil of the same grade used 
in the engine. Replace the cover plug. 

FIG. 53-QIL PUMP - EARLY TYPE 
1-Cover to Body Screw 
2-Cover to Body Screw Gasket 
3-Cover Plug 
4-Cover 
5-Pinion 
6-Rotor Disc 
7-Shaft Assembly 
8-Shaft Gasket 
9-Cover Gasket 

10-Qil Pump to Block Gasket 

11-Driven Gear Pin 
12-Driven Gear 
13-0il Pump Body 
14-0il Relief Spring Retainer 
15-0il Relief Spring Retainer 

Gask~t 

16-Relief Spring Shims 
17-Relief Plunger Spring 
18-Relief Plunger 

7-Pump Gasket 
8-Gear Retaining Pin 
9-Relief Valve Retainer 

10-Relief Valve Retainer Gasket 
11-Relief Valve Spring 
12-Relief Valve Plunger 

Maximum pressure of both pumps is controlled by 
a similar oil relief valve. The oil pressure relief 
spring is calibrated. Never stretch this spring to 
alter the relief valve pressure setting. Adjust pres
sure setting by the use of shims only. Shims are 
available that can be added between the retainer 

FIG. 54--CHECKING OIL PUMP ROTORS 

and the spring to increase pressure. When shims 
are present, removing shims will decrease pressure. 
Thisadjustment will change the pressure at higher 
speeds but not at idle speed. 
Safe minimum pressure is 6 lb. [0,421 kg-cm2) 'at 
idle, at which point the oil pressure light goes out 
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on later models, and 20 lb. [1,406 kg-cm2) at 2000 
rpm. (32 mph. [51 kph.]). 

NOTE: Safe minimum pressure of the earlier type 
pump is 10 psi. [0,7 kg-cm2) at idle speed. Normal 
gauge reading will be. 50 at 30 mph. [48 km-hr.] 

FIG. SS~CHECKING OUTER ROTOR TO 
OIL PUMP BODY 

FIG. 56~CHECKING OIL PUMP COVER 

D-63. Oil Pan 
Examine the oil pan carefully for evidence of' cor
rosion, dents, or other damage. Special attention 
should be given to the mounting flange to be sure 
of proper alignment and a tight seal at the cylinder 
block, oil pan, and engine front plate. Whenever 
the oil pan is removed, it is best to install a new 
oil pan gasket. · 
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D-64. Flywheel 
The flywheel is mounted on the rear flange of the 
crankshaft. The crankshaft, flywheel, and clutch 
assembly are statically and dynamically balanced 
separately and as a unit; therefore, these com
ponents should be assembled in their original rela
tive positions to maintain this balance. 

D-65. Flywheel Inspection 
Clean the flywheel thoroughly with cleaning sol
vent. Inspect the clutch face of the flywheel for 
a burned or scuffed condition or rivet grooves. 
Check the flywheel for run-out or improper mount
ing according to the installation procedure given 
in Par. D-79. 
If the inner ends of the flywheel ring gear teeth are 
only slightly burred or snubbed, remove the burrs 
and reshape the teeth using a small emery wheel. 
If, however, the teeth are broken, cracked, or 
seriously burred, the ring gear should be replaced. 

D-66. Ring Gear Replacement 
The ring gear is secured on the flywheel by a shrink 
fit. Before starting the operation of replacing the 
ring gear, place the new ring gear against the old 
gear to make certain both have the same number of 
teeth. 
To remove the ring gear from the flywheel, drill a 
%" [9,5 mm.] hole through the ring gear and cut 
through any remaining metal with a cold chisel. 
Remove the ring gear from the flywheel. Thorough
ly clean the ring gear surface of the flywheel. Heat 
the new ring gear evenly to a range of 650°F. to 
700°F. [343°C. a 371 °C.] and place it on the cold 
flywheel, making certain that the chamfer on the 
teeth is on the crankshaft side of the flywheel. Be 
sure that the ring gear is firmly seated on the fly
wheel. Allow the ring gear to cool slowly to shrink 
it onto the flywheel. Do not quench the ring gear; 
allow it to slowly air cool. 

D-67. Flywheel Housing 
The flywheel housing, which encloses the flywheel 
and clutch is bolted to the engine rear plate and 
cylinder block. The rear of the housing provides 
the front support for the transmission. Examine 
the housing for cracks and distortion of the 
machined surfaces. The front face must seat evenly 
against the engine rear end plate without evidence 
of warpage. The rear face must be parallel to the 
front face. Improper alignment may cause trans
mission gear disengagement. In addition, the open
ing in the rear of the housing, which serves as a 
pilot for the transmission, must be concentric with 
the crankshaft. The flywheel housing should be 
checked for alignment after it is installed on the 
engine. 

D-68. Core Hole Expansion Plugs 
Any evidence of coolant leakage around any of 
the core hole expansion plugs will require replace
ment of the plug. The expansion plug at the rear 
end of the cylinder block can be driven out with a 
24" [60 em.] length of half-inch bar stock carefully 
inserted through the camshaft bore in the cylinder 
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block. The other core hole expansion plugs in the 
cylinder block can be removed by piercing the 
center with a sharp tool and prying them out. 
Before attempting to install a new plug, clean the 
hole thoroughly. Apply a thin coat of sealer on 
the new plug and install the plug with a driver. 

D-69. Cylinder Head 
Be sure that water passages are open and that 
all carbon is removed. Inspect all tapped openings. 
Repair any damaged threads or broken studs. Run 
a tap in the threaded holes to clean up rough or 
damaged threads. Before using a tap, squirt 
penetrating oil on the threads. Discard or repair 
cracked cylinder heads, also those warped ~{2" 
[0,793 mm.] or more over the full length of the head. 

D-70. ENGINE ASSEMBLY 
The engine assembly procedure in the following 
paragraphs is given in the sequence to be followed 
when the engine is being completely overhauled. 
Individual inspection, repair, and fitting operations 
previously covered in detail are made throughout 
the assembly procedure. The assembly procedure 
does not cover accessories. If a new cylinder block 
fitted with pistons is used, many of the operations 
will not be required. 
Mount the cylinder block in an engine repair stand. 
If an engine stand is not available, perform the 
following assembly operation in a manner designed 
to protect personnel against an accident and the 
engine and its parts against damage. 

D-71. Install Oil Gallery Plug 
Coat plug tH~eads with a suitable sealing compound 
and install the plugs in the front and rear ends of 
the oil gallery in the cylinder block and the rear 
end of the cylinder head. 
There is also a pipe plug CYs" [3,2 mm.] slotted, 
headless) in the opening in the main oil gallery 
inside the cylinder block at No. 2 cylinder and 
another pipe plug (Ys" square-head) in the opening 
in the oil passage directly below the oil pump intake 
passage. If these two pipe plugs were removed, 
make certain they are reinstalled in the locations 
described above or the counterweight of the 
crankshaft might strike the projecting head of the 
square-head plug. 

D-72. Install Tappets 
Turn the block upside down. Install the valve 
tappets in the ta:P.pet bores in the cylinder block 
in their original positions. Check the tappet-to
bore fit of each tappet as it is installed in the block. 
If the stem-to-block clearance of .0005" to .002" 
[.0013 a .0051 mm.] is exceeded, install a new tappet 
to fit within this tolerance or ream the bore to ac
comodate an oversize tappet (available in .004" 
[.009 mm.] oversize). 

D-73. Install Camshaft and Thrust Plate 
Lubricate all camshaft bearings and cam surfaces 
generously with clean, light engine oil. Carefully, 
so not to damage or score the camshaft front bear
ing, install the camshaft, locating it properly in 
the bearings. Do not allow the rear end of the cam-

shaft to strike sharply against the expansion plug 
installed in the rear end of the bore. 
Install the camshaft thrust plate. Slide the thrust 
plate spacer onto the end of the camshaft with the 
beveled inner edge of the spacer facing the cam
shaft. If the same camshaft is being reinstalled 
install any shims previously removed. These shim~ 
are placed between the camshaft shoulder and the 
spacer. Torque the thrust plate attaching bolts 20 
to 26 lb-ft. [2,8 a 3,6 kg-m.]. 
End play of the camshaft is determined by running 
clearance between the rear face of the camshaft 
gear and the thrust plate. The standard clearance 
is .004" to .007" [0,102 a 0,178 mm.] as measured 
by a dial indicator. Should a check show too little 
end play, place a shim of suitable thickness between 
the camshaft shoulder and the spacer. Too much 
end play may be corrected by removing shims or 
dressing off the spacer a slight amount. 

D-74. Install Crankshaft and Bearings 
Fit the three upper main bearings into theh 
respective locations in the cylinder block. Fit the 
three lower main bearings into their respective 
bearing caps. 

NOTE: It is possible to incorrectly install the front 
main bearing. The bearing is properly installed in 
the cap with the narrower of the two radial oil 
grooves toward the front edge of the cap. If this 
bearing is not properly installed, the oil grooves in 
the two halves of the bearing will not match at the 
parting line and premature failure of the bearing 
will result. 

Lubricate all bearing surfaces generously with 
clean, light engine oil. Place the crankshaft in 
position in the cylinder block and install the main 
bearing caps. Torque the bolts 65 to 75 lb-ft. 
[9,0 a 10,4 kg-m.] rotating the crankshaft after 
each bearing cap is tightened. 
Early model L4-134 crankshafts had counter
weights forged as an integral part of the crankshaft. 
Later production crankshafts that have separately 
forged counterweights can be installed in place of 
the former crankshaft when the following points of 
possible interference are checked: 
a. After installation, turn the crankshaft slowly 
to determine if it clears the pipe plug in the crank
case main oil line at the rear of the oil pump. 
Should there be insufficient clearance, either install 
a new slotted headless plug or grind off and slot 
the present plug. 
b. After installation of the :floating oil intake, 
check to determine that the crankshaft clears the 
float when the float is in the up position. 
c. On gear-driven-camshaft engines, check the 
clearance of the connecting rod bolt head with, the 
camshaft intake cam for No. 2 cylinder when that 
cam is pointed toward the crankshaft. If there is 
interference or very little clearance, grind the bolt 
head to give about .OS" [1,2 mm.] clearance with 
the cam. 
d. Before installing the oil pan, it may be neces
sary to bend the rear main bearing oil return pipe 
slightly toward the flywheel to clear the rear 
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counterweight. Temporarily install the oil pan and 
then check clearance of the front counterweight 
and the oil pan front end. Should there be inter
ference, bend the pan forward to obtain clearance. 

D-75. Check Crankshaft End-Play 
End play of the crankshaft is set by the running 
clearance between the crankshaft thrust washer 
and the front face of the front main bearing. The 
standard end play is .004" to .006" [0,102 a 0,152 
mm.] which is controlled by .002" [0,051 nim.] 
shims placed between the thrust washer and the 
shoulder on the crankshaft. Check the end play 
with a dial indicator as shown in Fig. 57. If clear
ance is incorrect, adjustment is made by adding or 
removing shims. 
Install the thrust washer with the beveled inner 
edge toward the front bearing. 

FIG. 57-GAUGING CRANKSHAFT END PLAY 

D-76. Install Crankshaft Timing Gear 
Install the woodruff key in the longer of the two 
keyways on the front end of the crankshaft. Install 
the crankshaft timing gear or sprocket on the front 
end of the crankshaft with the timing mark facing 
out, away from the cylinder block. Align the 
keyway in the gear with the woodruff key and then 
drive or press the gear or sprocket onto the crank
shaft firmly against the thrust washer. 

D-77. Install Crankshaft Rear Bearing Seal 
On early L4-134 engines the crankshaft rear bear
ing is .sealed by a wick packing. This packing is 
installed 'in a groove machined in the crankcase 
and the rear main bearing cap. 
To install a packing in the main bearing cap, 
insert the packing in the groove with the fingers. 
Then with a round piece of wood or steel, roll the 
packing into the groove as shown in Fig. 59. When 
rolling the packing, ·start ·at one end and roll the 
packing to the center of the groove. Then start 
from the other end and again roll toward the 
center. This procedure will ensure that the packing 
is firmly pressed into the bottom of the groove. 
The small portion of the packing which protrudes 
cbove the surface of the cap at each end should be 
cut off flush with the cap. 
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To install a new wick packing in the crankcase, the 
engine must be removed and the crankshaft taken 
out. 

FIG. 58-STEEL-BACKED LIP SEAL INSTALLED 

On later L4-134 engines a steel-backed lip seal is 
used in production. See Fig. 58. This new seal can be 
used in place of the wl.ck seal and can be installed 
in the crankcase without removing the crankshaft. 
Apply a film of light cup grease when installing seal 
to aid in installation and to provide initial lubri
cation. 

FIG. 59-REAR MAIN BEARING PACKING 



'Jeep' UNIVERSAL and 'Jeep' DISPATCHER D 

FIG. 6J-REAR BEARING CAP PACKING 

When installing the rear main bearing cap in the 
crankcase, place a small amount of plastic-type 
gasket cement on both sides and face of the cap 
to prevent oil leakage. Insert the rubber packings 
shown in Fig. 60 into the holes between the bearing 
cap and the case. Do not trim these packings. The 
packings are of a predetermined length that will 
cause them to protrude approximately ~" [6,4 
mm.] from the case. When the oil pan is installed, 
it will force them tightly into the holes and effec
tively seal any opening between the bearing cap 
and the crankcase. 

D-78. Install Front End Plate 
Assemble the gasket to the front end plate making 
certain that it is positioned properly down to the 
bottom of the crankcase. Install the front end plate 
on the cylinder block and tighten in place. 

D-79. Install Flywheel 
Be sure the crankshaft flange and flywheel mating 
surfaces are clean to permit proper flywheel align
ment. With the crankshaft in the cylinder block, 
place the flywheel on the mounting bolts in the 
crankshaft. When installing a new crankshaft or 
flywheel, replace the tapered dowel bolts with 
straight snug-fitting special bolts provided. Using· 
Flywheel Dowel Bolt Installing tool kit W-231. As
semble the crankshaft and flywheel in proper re
lation; then install the straight bolts previously 
used and tighten securely. Next, use a 3%4" [13,9 
mm.J drill to enlarge the tapered holes. Ream the 
holes with a %;" [14,3 mm.] straight reamer and 
instaJl the two special flywheel bolts with nuts and 

lockwashers in place of the two tapered dowel 
bolts formerly used. This procedure overcomes the 
necessity of reaming special tapered holes. 
Tighten the nuts alternately and evenly until each 
is tightened 35 to 41 lb-ft. [4,8 a 5,7 kg-m.]. 
After installation check the run-out of the flywheel 
with a dial indicator attached to the engine plate 
as illustrated in Fig. 61. Mount the dial indicator 
with the contact button of the indicator resting 
against the clutch face of the flywheel. Set the 
indicator at zero and rotate the flywheel. Maximum 
allowable run-out is .008" [0,203 mm.] near the 
outer edge of the rear face of the flywheel. 
With the flywheel housing installed temporarily, 
the alignment can be checked with a dial indicator. 
Without the clutch installed on the flywheel, a 
dial indicator can be mounted on one of the flywheel 
bolts. Set the dial indicator with the button resting 
against the rear face of the flywheel housing. Ro
tate the flywheel, noting the run-out on the indi
cator. Maximum allowable run-out is .005" [0,127 
mm.]. Relocate the dial indicator so that the 
button is against the side of the rear opening to 
check the radial run-out. Rotate the flywheel and 
note the run-out which should not exceed .006" 
(0,152 mm.]. 

FIG 61-CHECKING FLYWHEEL RUN OUT 

D-80. Install Clutch 
To install the clutch assembly with the engine out 
of the vehicle use a clutch plate aligning arbor. 
Place the clutch driven plate in position against 
the flywheel. Insert the arbor into the clutch driven 
plate and clutch shaft bushing and expand the arbor 
in the bushing to hold it in place. Hold the clutch 
pressure plate assembly in position against the 
clutch driven plate and install the attaching bolts 
and washers, tightening the bolts alternately and 
lvenly. Remove the arbor. 

D-81. Install Valves and Springs 
Install one valv:e spring and valve spring retainer 
for each valve. Slip the top end of the spring onto 
the bottom end of the valve guide and, with a large 
screwdriver, snap the spring and retainer over the 
tappet adjusting screw. Make certain that the two 
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closely wound coils of each spring are at the top 
(placed up to seat against the block). See Fig. 62. 

FlG. 62-VALVE TAPPETS AND SPRINGS 

Turn the crankshaft as necessary to bring each 
valve tappet to its lowest position. Using a valve 
spring compressor, compress each valve spring 
while holding the valve down so that the stem ex
tends through the valve spring retainer far enough 
to permit installation of the. valve spring locks. 
Heavy lubricating oil or grease plaood on the inside 
surface of the valve locks will help to hold the locks 
on the valve stem until the valve spring lifter can 
be removed. When installation of valves is com
plete, remove any cloths used to block the valve 
compartment floor openings. 

Oil the valve stems. Insert all valves in the valve 
guides from which they were removed. Adjust the 
valve . tappets to the proper specified clearance of 
.016" [0,406 mm.] cold. Refer to Par. D-96, D-97, 
D-98, and specifications at the end of this section 
for specifications and adjustment procedure. 

D-82. Install Camshaft Sprocket and Chain 
Before installing the camshaft sprocket on engines 
with chain driven camshafts turn the crankshaft 
so No.1 and 4 pistons are at top center as indicated 
by the "TC" mark on the flywheel which can be 
seen through the timing hole in the flywheel housing 
on the right side of the engine, Fig. 67 and Fig; 68. 
Place the camshaft sprocket on the shaft and tum 
the shaft until the punch mark on the rim of the 
sprocket faces the punch mark on the crankshaft 
sprocket. 

Remove the camshaft sprocket and place the timing 
chain in position over the crankshaft sprocket. Posi
tion the camshaft sprocket within the chain and 
change the position until the screw holes in the 
sprocket and camshaft match. 

Timing is correct when a line drawn through the 
sprocket centers cuts through the timing marks on 
both sprockets. See Fig. 63. In this position No. 4 
piston is at top of compression stroke and the dis
tributor rotor arm should be ·under the distributor 
cap segment for that cylinder. 
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FIG. 63-TIMING SPROCKETS 

D-83. Install Camshaft Timing Gear 
Turn the camshaft or crankshaft as necessary so 
that the timing marks on the two gears will be 
together after the camshaft timing gear is installed. 
Refer to Fig. 66. Install the woodruff key in the 
keyway on the front end of the camshaft. Start the 
large timing gear on the camshaft with the wide 
hub of the gear facing out. Do not drive on the 
camshaft gear, or the camshaft may dislodge the 
plug at the rear of the cylinder block causing an 
oil leak. Install the camshaft gear retaining screw 
and torque it 30 to 40 lb-ft. [4,1 a 5,5 kg-m.] draw
ing the gear onto the camshaft in the process. 
Standard running tolerance between the timing 
gears is .000" to .002 11 [0 a 0,051 mm.] which should 
be checked with a dial indicator. 

FIG. 64-TIMING GEARS 
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D-84. Install Timing Gear Oil Jet 
Install the timing gear oil jet in the tapped hole 
in the front of the cylinder block. Position the oil 
hole in the side of the oil jet so that it will direct the 
oil stream against the camshaft driven gear just 
ahead of the point of engagement with the crank
shaft drive gear. 

Note: A new timing gear oil jet entered production 
with engine S/N 3]-166871. The earlier jet has a 
.070 11 [0,178 mm.] diameter aperature; the later jet 
has a .040 11 [0,102 mm.] aperture. The later jet 
reduces oil pressure variation at No. 1 connecting 
rod bearing. It is recommended that the .040 " jet 
be installed in engines with serial numbers lower 
than above whenever it has been necessary to re
place a scored or burned No. 1 connecting rod 
bearing. 

D-85. Install Oil Pump 
The oil pump is driven from the camshaft by 
means of a spiral (worm) gear. The distributor, in 
turn, is driven by the oil pump by means of a 
tongue on the end of the distributor shaft which 
engages a slot in the end of the oil pump shaft. 
Because the tongue and the slot are both machined 
off center, the two shafts can be meshed in only 
one position. Since the position of the distributor 
shaft determines the timing of the engine, and is 
controlled by the oil pump shaft, the position of 
the oil pump shaft with respect to the camshaft is 
important. 
Turn the crankshaft to bring together the timing 
marks on the crankshaft and camshaft gears. See 
Fig. 64. Install the oil pump mounting gasket on 
the pump. With the wider side of the shaft on top 
(nearer the top of the cylinder block), start the 
oil pump drive shaft into the opening in the left 
side of the cylinder block with the mounting holes 
in the body of the pump in alignment with the holes 
in the cylinder block. Insert a long-blade screw
driver into the distributor shaft opening in the 
opposite side of the block and engage the slot in 
the oil pump shaft. Turn the shaft so that the slot 
is positioned at what would be roughly the nine
thirty position on a clock face. 
Remove the screwdriver and, looking down the 
distributor shaft hole with a flashlight, observe the 
position of the slot in the end of the oil pump shaft 
to make certain it is properly positioned. Replace 
the screwdriver and, while turning the screw
driver clockwise to guide the oil pump drive shaft 
gear into engagement with the camshaft gear, press 
against the oil pump to force it into position. 
Remove the screwdriver and again observe the 
position of the slot. If the installation was properly 
made, the slot will be in a position roughly equiva
lent to eleven o'clock position on a clock face with 
the wider side of the shaft still on the top. If the 
slot is improperly positioned, remove the oil pump 
assembly and repeat the operation. 
Coat the threads of the capscrews with gasket 
cement and secure the oil pump in place with two 
lockwasher-equipped capscrews installed through 

the body of the oil pump and into the cylinder block 
and one lockwasher-capscrew installed through 
the oil pump mounting flange. 

D-86. Install Timing Gear Cover 
Apply a thin coat of gasket paste to the timing 
gear cover. Position the gasket on the cover and 
carefully locate the cover on the front of the front 
mounting plate. Attach the cover and timing 
indicator and tighten the bolts. 

D-87. Install Pistons and Connecting Rods 
Before installing each piston and connecting rod 
assembly in the cylinder block. generously lubricate 
the entire assembly with engine oil. Space the ring 
gaps around the piston so that no two gaps . are 
aligned vertically and are not located over the 
T -slot in the piston skirt. Insert the assembly in 
the correct cylinder with the connecting rod 
identifying number toward the camshaft side of 
the cylinder block. When installing each assembly, 
rotate the crankshaft so that the crankpin is in 
the down position. Fit a piston ring compressor 
tightly around the piston rings. Reach up from the 
bottom of the cylinder block and guide the end of 
the connecting rod over the crankshaft journal as 
the piston is tapped down into the cylinder bore 
with hammer handle. 
Lubricate the connecting rod bearing surfaces 
generously with engine oil and install the bearing 
cap with the numbered side matched to the num
bered side of the connecting rod. Torque the nuts 
evenly 35 to 45 lb-ft. [4,8 a 6,2 kg-m.]. The con
necting rod cap nuts are locked with stamped nuts. 
Used stamped nuts should be discarded and re
placed with new ones. These locking stamped nuts 
should be installed with the flat face toward the 
connecting rod nut. Turn the locking nut finger 
tight and then 7i turn more with a wrench. Refer 
to Par. D-33 for detailed information on fitting 
pistons and rings in the cylinder bores. 

D-88. Install Crankshaft Pulley 
Align the keyway in the pulley with the woodruff 
key installed in the crankshaft. Drive the pulley 
onto the crankshaft and secure it in place with 
the crankshaft pulley nut. Insert a block of wood 
between one of the counterweights on the crank
shaft and the side of the cylinder block to prevent 
the crankshaft from turning, then tighten the nut. 

D-89. Install Oil Pan 
Before installing the oil pan, make a final internal 
inspection particularly making certain that the 
inside of the cylinder block is clean. Apply a thin 
coat of gasket paste on the oil pan. Place the new 
oil pan gasket in position. Set the oil pan in posi
tion on the cylinder block and install the oil pan. 
Torque the attaching bolts 9 to 14lb-ft. [1,2 a 1,9 
kg-m.]. Install the oil pan drain plug and gasket 
and tighten the plug securely. 

D-90. Install Cylinder Head 
Make certain that the entire top of the cylinder 
block assembly, the lower surface of the cylinder 
head, and the cylinder head gasket are clean. Blow 
all dirt or carbon out of the blind tapped bolt holes 
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in the cylinder block before the cylinder head and 
gasket are installed. Install the gasket without 
using sealer or other compound. Install the cylinder 
head on the cylinder block. Install the cylinder 
head bolts. Tighten the bolts with a torque wrench 
to 60 to 70 lb-ft. [8,3 a 9,7 kg-m.] in the sequence 
shown in Fig. 65. 

@ 9o ®oCD@ 

© © © ©·o 
® ® CD 0 1• 

FIG. 65.,.---CYLINDER HEAD BOLT 
TIGHTENING SEQUENCE 

D-91. Install Spark Plugs 
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Clean and adjust the spark plugs, setting the 
electrode gaps at .030" [0,762 mm.]. Install the 
plugs to prevent any foreign matter entering the 
combustion chambers during the remaining opera
tions. Torque the spark plugs 25 to 33 lb-ft. 
[3,4 a 4,6 kg-m.]. 

D-92. Install Manifold 
If manifold studs were removed for replacement, 
apply a sealer on the stud threads before installing 
a new stud. Make certain that no foreign objeCts 
are inside the manifolds and that all passages are 
clear. Place a new manifold gasket in position on 
the side of the cylinder block. Then, carefully slide 
the intake and exhaust manifolds as an assembly 
onto the studs and against the cylinder block being 
careful not to damage the gasket. Torque all mani
fold attaching nut~ evenly 29 to 35 lb-ft. [4,0 a 
4,8 kg-m.]. 

D-93~ Install Oil Filler Tube 
When installing the oil filler tube, be sure that the 
b~veled lower end is away from the crankshaft. 
Place a piece of hard wood over the top of the tube 
to prevent damage to the cap gasket seat. 

D-94. Install Water Pump 
Make certain that the mating surfaces of the water 

· pump and the cylinder block are clean and smooth. 
Install the gasket on the flange of the pump and 
install the pumpin position on the cylinderblock. 
':(orque the water pump a,ttaching bolts alternately 
and evenly 12 to 17 lb-ft. [1,7 a 2,3 kg-m.]. 

D-95. Install Water Outlet Fitting 
Install the thermostat and the water outlet fitting. 
Torque the water outlet fitting attaching bolts 20 
to 25 lb-ft. [2,8 a 3,4 kg-m.]. 
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D-95. Final Operations 
Before starting the engine, adjust the valve tappets 
to .016" [0,4064 mm.]. 
Start the engine and let it warm up to normal 
operating temperature. Then retorque all head 
bolts in the proper sequence. See Fig. 65. 

Note: It is advisable to check the tightness of 
the head bolts again after 500 to 600 miles [800 a 
960 km.] of normal operation. 

Check all head bolts and th~ nead gasket for leaks. 
Cement a new gasket on the valve cover. Install 
the cover and ventilator tube using a new gasket 
back of the tube and new copper ring gaskets under 
the attaching screw heads. Torque the valve tappet 
cover nuts 7 to 10 lb-ft. [1,0 a 1,4 kg-m.]. 

D-97. VALVE ADJUSTMENT 
Proper valve adjustment is important to prevent 
burning of valves and poor engine performance. 
This adjustment consists of obtaining a specified 
clearance in the valve mechanism. The valve 
tappets should be adjusted to the proper clearance 
with the engine cold (at room temperature). Valve 
clearance can be properly adjusted only when the 
tappet is on the heel or low portion of the cam. 

D-98. Valve Adjustment Procedure 
The valve tappets are adjusted by turning the ad
justing screw in or out of the tappet as necessary 
to obtain the proper clearance. Where special 
wrenches can be obtained, they should be used to 
facilitate the adjustment. The proper clearance is 
.016" [0,406 mm.] between the end of the adjusting 
screw and the bottom of the valve. 
Crank the engine over to close a valve and check 
the clearance with a feeler gauge. To adjust, hold 
the tappet with one wrench and tum the adjusting 
screw, with the other. Check and adjust each of 
the tappets in proper sequence. 

sci• ABC 47° BBC 
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FIG. 66-VALVE TIMING 
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D-99. Check Valve Timing 
To check the valve timing, carefully set the intake 
valve adjustment for No. 1 cylinder to .020" 
[0,508 mm.] between the tappet and the valve 
stem. Rotate the crankshaft clockwise until the 
piston in No. 1 cylinder is ready for the intake 
stroke. The intake valve opens go before top center 
(BTC). Note the distance between the "TC" and 
"5°" marks on the indicator on the timing gear 
cover and estimate the go before top center position. 
With the crankshaft in this position, timing is 
correct if the tappet is just tight against the intake 
valve stem. Do not overlook resetting the tappet 
adjustment to the c::>rrect running clearance. 

FIG. 67-FLYWHEEL TIMING MARKS 
(Before CJ-2A Engine S/N 175402) 

Note: On all model CJ-2A and early model CJ-3A, 
the timing marks are on the flywheel and are viewed 
through a hole in the engine plate. On model CJ -2A 
before engine S/N 175402, No. 1 cylinder is ready 
for the intake stroke when the flywheel IO mark is 
in the center of the inspection hole as shown in 
Fig. 67. On model CJ-2A beginning with engine 
S/N 175402 and on model CJ-3A before engine 
S/N 13085g top center and 5° before top center are 
marked on the flywheel as shown in Fig. 68. On 
model CJ-3A beginning with engine S/N 1308Sg 
and all DJ-3A engines the timing marks are on the 
timing gear cover. 

Note: A 472" [114,3 mm.] starting motor was 
placed in production of Model CJ-3A, beginning 
with engine S/N 130859. To use the larger starting 
motor it was necessary to increase the width of the 
cylinder block flange at the motor mounting. This 
increased flange width partially covers the location 
of the flywheel timing mark inspection hole making 
it impossible to provide an opening for timing 

FIG. 68-FLYWHEEL TIMING MARKS 
(After CJ-2A Engine S/N 175402) 

purposes. This is not important however, as timing 
marks were transferred to . the timing gear cover 
and crankshaft pulley. 
Should it be necessary to install a new cylinder 
block on an earlier . engine equipped with the 
smaller starting motor it may be necessary to use 
the timing hole as no other marks are available. 
Should such an installation be made, cut away the 
flange as required to uncover the timing hole in the 
engine plate as shown in Fig. fig. 

FIG. 69·-UNCOVERING TIMING 
INSPECTION HOLE 

1-Starter Motor 
2-Cut Away Mounting Flange 
3-Timing Inspection Hole 
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D-100. OILING SYSTEM 
The engine· oil pressure system is desi~ned to pro
vide adequate lubrication to. all working parts of 

'the engine. The gear-type oil pump is driven from 
the engine camshaft. The pump is provided with a 
floating, screened intake that prevents the circula
tiop of any sediment that might accumulate in the 

. oil pan. By means of this pump,. the main bearing 
·journals and crankpins are efficiently lubricated 
through an oil gallery and passages in the cylinder 
block. Oil is forced under pressure to the main 
bearings and through the cheeks of the crankshaft 
to the connecting rod bearings. Oil is also force-fed 
to the camshaft bearings and timing gears. The oil 
pressure is controlled by relief valve located. in the 
oil pump. The valve is designed to open when 

. excessive pressure develops in the system, relieving 
the pressure and returning the excess oil to. the oil 
pan. The cylinder walls, piston pins, and tappets 
are supplied with oil from spurt holes in the con
necting rods. A portion of the oil is continually 
passed through an oil filter which effectively re
. moves any foreign matter suspended in the oiL A 
flanged section on the rear of the crankshaft acts 
as an oil slinger and, in combination with the rear 
main bearing upper and lower oil seal, prevents the 
leakage of oil from the rear end of the cylinder 
block. Leakage of oil from the front Of the cylinder 
block is controlled by the crankshaft oil slinger 
and the front oil seal installed in the timing gear 
cover. The oil pressure indicator light in the 
instrument panel and the oil level gauge ·or dip 
stick in the side of the engine provide a means for 
checking the oil pressure and oil level. 

D-101. Crankcase Vent.ilation 
e Models CJ-2A, CJ-3A and DJ-3A. 

The crankcase ventilating system provides thor
ough, positive ventilation which reduces to a 
mimimum the formation of sludge. The crankcase 
is ventilated by a· sealed system. The system is 
actuated through a valve attached to the intake 
manifold which is connected by a tube to the valve 
cover. Clean air is drawn into· the oil filler tube 
and through a hose from the ai.r cleaner. Any vapors 
in the crankcase are carried into the manifold and 
burned. 
Be sure there are no air leaks at the tube connec
tions between the air cleaner and the oil filler tube, 
and that the oil filler tube cap gasket is in good 
condition. Always keep the cap locked securely in 
place. When tuning the engine or grinding valves, 
remove the control valve and cleanit thoroughly. 
If the valve is blocked with carbon, the ventilating 
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system will not operate and, . should the valve 
fail to seat, it will be impossible to make the engine 
idle satisfactorily. 
Some Model DJ-3A engines have a trailer-tube 
ventilating system. The cone-shaped baffle at
tached to the inside of the valve cover should be 
removed and cleaned periodically. 

FIG. 70-CRANKCASE VENTILATING SYSTEM 
(MODELS CJ-2A AND CJ -3A) 

D-1 02. Oil f"i Iter 

1-Valve Open 
2-Valve Closed 

The engine is equipped with a replaceable element 
type oil filter. This oil filter must be serviCed 
periodically as outlined in the Lubrication Section. 
To replace the filter element remove the cover, 
lift out the old· element, and install a new filter 
and gasket. The filter assembly may be replaced 
by detaching the oil·lines at the case and removing 
the· mounting bracket. 
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D-103. SERVICE. DiaGNOSIS 
' ' ~· ~ • • ' •• • ... • J" • • 

Poor Fuei·Economy-
Ignition Timing Slow or Spark Advance Stuck 

· Carburetor Float High 
Accelerator Pump Not Properly Adjusted 
High Fuel Pump Pressure 
Fuel Leakage 
Leaky Fuel Pump Diaphragm 
Loose Engine Mouitting Causing High Fuel Level 

in Carburetor 
Low Compression · 
Valves Sticking 
Spark Plug!! Bfid . 
Spark Plug Cables Bad 
Weak Coil or Condenser 

,i .. 
•' 

Burned·Val~es ·and Seats..:::.::CorftiliUed 
· Valve Tappet Sticking 

Valve Tappet·Clearance Incorrect 
Clogged Exhaust System 

Valves Sticking 
Warped Valve 

~ ~· : . -

Improper Tappet Clearance '· ·• 
Carbonized or Scored Valve:Stems ': . " . 
Insufficient Clearance Valve Stem 'to G~~(i'e 
Weak or Broken Valve Spring ,, · ·• 
Valve Spring Cocked ... 

' Contaminated Oil · :·· . 
.'1.· 

Overheating 
Inoperative Cooling System • 1 

Improper Valve Tappet Clearance 
Carburetor Air Cleaner Dirty 
High Oil Lcr,yel in; Air Cleaner 
Dragging Brakes · 

•.•; ' ' Thermostat Inoperative ·· " ·: .. ·'' ..• 
Improper Ignition Tithh\g '''• : · ··· ''/ ,' 

Front Wheels Out of Alignment 
Tires Improperly Inflated 
Inaccurate Odometer 
Faulty Fuel Tank 'cap 
Clogged. Muffler or Bent Exhaust Pipe 

Lack of Power 
Low Compression 

.it•. 

Ignition System (Timing Late) ····• · ·: . 

Improper Valve Timing 
... , Excessive Carbon Accumulation 
", Fan, Belt tOo Loose 

Clogged Muffler or Bent Exhaust.Pipe 
1 ,Oil System,Failure ,.,._,, ' .. ·.·.; ·.' ·. /., 

_ .. · Scored or I!.eaky Piston Rings ·· · · 

. , Popping-Spitting-Detonation ;,, 
Improper Ignition ' 

·. t'' 

. ·,·: 

•. 
·\L 

Improper•Furietioning Carburetor or Fuel Pump 
Fuel Lin~s Clqgged . 

:• :Improper Carburetion · :• ... ·: ':.; 
· ,. Excessive Carbon Deposit in Cornbustion.Ch~~-

Air Clearier'Restrict<:d 
Engine Temperature High 
Improper Tapp~t C}c;:arance 
Sticking Vahres_ :; ... '·'', 
Valve Timigg LGJ.te , 
Leaky Gaskets 
Muffler Clogged 
Bent Exhaust Pipe 
Defective Spark Plugs-Clean or Replace 

bers , 
{" ..... ·' · ·' '···Poor Valve' Seating 

: •''·· :. '',··~'Sticking Valves 
.: : '~' :Broken Valve Spring 
· · .. • Tappets Adjusted too Close , .. 

'.! ~-

Spark Plug Electrodes Burned 
Water or Dirt in Fuel 
Clogged Lines 

: , Improper Valve Timing 

·. rr;·; 

• ,li . ~ • 

·' 
,.;.\:.· 

,. 
.· • ''i.TL ·;r 

Defective Breaker Points-Replace Points Excessive Oil Comsumptiori t· 1-11 
Incorrect Breaker Point Gap-Reset Points ; ' '"' · Pi~torPRings-Stuck in Grooves, WoJ,"O or Bm~en 
Defective Condenser or Coil-Replace --~ ·-·'· · Piston Rings Improperly Fitted or Weak ':·: , 
Loose ElectricatConnections-Locate and Piston Ring Oil Return Holes Clogg~Q.. .,-·'"· 

Tighten .:~·, '\_ ~ Excessive Clearance, Main and Connecting Rod 
Broken Valve Spring-Replace Spring Bearings, · - '"·· 1 "· 

Broken Piston or-Rings-Replace '· Oil Leaks at Gaskets or Oil Seals ":: · : . , 
Defectiv~· Read 1 Gas'lfe~-Replace Gasket 'Excessive Clearance, Valve Stem to Valve Giiide 
Cracked I)isb:libutor Cap--Replace Cap ·· · (Intake) · · ... ~·:·· , ••. ·;:. 

: , · ·.Cylinder Bores Scored, Out-of-Round or T~ed 
Low Compression·.·:· Too Much Clearance, Piston to Cylinder Bor¢' 

Leaky Valves '; ' .. · . · Misaligned Connecting Rods ·· ·r• .. 
Poor Pis~op. Ri~g Sea\ " • ._,. , ~·-·;::.High Road Speeds OJ;:~ewpera~ux:~, : .. :>1 :, 

Sticking·'rValves · · '.. C k V t'l t N t 0 t" g ran case en 1 a or o ~,a :J.n • _ •. :· ,.,,, 

~;~r~d~~i~~r:e: .;o~;oken ·•· · ·:. B~~~fng Failure :<;':/>.~ 
Tappet Cleararrce'lncorrect Crankshaft Bearing JournalOut-of•Round; ;"'' J 

Piston Clearance too Large .. , ; Crankshaf~ Bearing Journal Rough '· ,;; .: 'r ''' 
Leaky Cylinder Head Gasket .. , . . . -.Lt(l.ck of Oil .,. ;, 

-. ., .; ;.,. "~n Leakage .'/ ... , ,:·.::;1 
Burned Valv~sand,~ats : ·· ••.-Dirty Oil '''· .. ; ·· ",,,,:~) 

Sticking Valves'~,tooLoose in Guides "·' Low Oil Pressure or Oil PumpFailute·· !>'·;;:; 
Improper Timing ·· : i ·:. .. -. Drilled Passages in Crankcase or Crankshaft 
Excessive Cilrl:>oiJ.:Around Valve >Head and Seat Clogged 
Overheating . . '·' ''· Oil Screen Dirty 
Valve Spring·W¢ilk;~or·Broken ~::t COnnecting.Rod Bent 

~: r:·; . . ' '~ .1 r • ' l ' :· .. • ! 
~."o ., •• •• •' '''-'·"•~• o>• ... - •• ... •o•.j ....... ~~ -"••••""'' ........ ·-· 0 •• •• -- ., ............. •'<'•'•'.. M ~·.-·---·· ... ~--- ,o_, 
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D-104. L4-134 ENGINE SPECIFICATIONS 

MODEL: 

ENGINE: 
Type ............................. . 
Number of Cylinders . . . . . . . . . ........ . 
Bore ................................. . 
Stroke ....................... . 

·PistOn Displacement .............. . 
. Bore Spacing (center to center): 
· 1 and 2, 3 and 4 ..................... . 

2and3 ..... : .... · .................. . 
Firing Order .................. , ....... . 

· Compression Ratio ................ . 
Compression Pressure ............. . 
Number of Mounting Points: 

Front .............................. . 
Rear .............. · .............. · .. . 

Horsepower (SAE) .......... : .... , .... . 
Horsepower (Max. Brake) ........•... , .. 
Maximum Torque @ 2000 rpm. 
Idle Speed ..... .' ................. : .... . 

PISTONS: 

CJ-2A, CJ-3A, DJ-3A 

L-Head 
4 

3Ys" 
4%" 

134.2 m;r.. in. 

3.437" 
4.938" 
1-3-4-2 
7.00:1 

90 to 110 psi. 

2 
1 

15.63 
60@ 4000 rpm. 

105 lb-ft. 
600.rpm. 

Material ......................... , . . . . Aluminum Alloy 
· Description ............................. Cam Ground, T-slot, Tin or Brass Plated 
Length ............ : ...... ,............. 3~" 
Diameter (near bottom of skirt; 

right angle to pin) ........... , ....... . 
Weight ....................... , ... · .... . 
Clearance Limits: 

Piston-To-Cylinder Bore ............. . 
Ring Groove Depth: · 

No. I and 2 Ring .............. , ..... . 
No.3 Ring .......... , ........••...... 

Ring Groove Width: ·· · 

:~: ~:~::::: ::::::::::::::::::::: 
. No. 3 Ring .... , ........•............. 

Pilton Pin Hole Bore •................... 
Cylinder Bore-Standard ...... , ........ . 

-max. out of round ............ · .. : ... . 

=::: ::=~---·.:::::::::::::::: :.:::: 
PISTON RINGS: 

Function.: 
No.1 and 2 ........................ . 
No.3 ... · .................. · ........ : .. . 

Material: · 
No •. l .......................... · ..... ·. 
No. 2 llnd 3-......... , .......... : ... . 

Widtb: 
No.1 and 2.: ....................... . 
No.3 .............................. . 

Side· Clearance in Groove: 
No.1 Ring ...........•.............. 
No.2Ring .......................... . 

. No.3 Ring ...................... , .. . 
PISTON PINS: 

'MateriaL ......... , ............ , ..... . 

~~~~~~-. ·.: : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Type:· ........................... :.~ .. . 
Clearance in Piston (selective fit) ..... : .. :. 

CONNECTING RODS: . . 
Material. ............................ . 
Weight ............................... . 
Length {center to center) ..... : ......... . 

. Bearing: 
.Type .................... , ......... , 
Material. ....... , ............... , .. . 
Length Over All ..................... . 
Ciearance·Limits .................... : 
Undersize Bearings Available ....... , .. 

Jtnd :Plav ........................... . 

3.1225"-3.1245" 
13.5 Oz. . 

Selective Feeler Fit 

.1593"' to .1655" 

.1693" to .1755" 

.0955" to .0965 .. 
.095 .. to .096" 

. 1875" to .1885 .. 

. 8120" t.o .8122:" 
3.125" to 3.127" 

. 005" 

.005" 

. 040" 

Compression . Oi! . 

Cast Iron, Chrome-plated Face 
Cast Iron 

.. 002" to ;004" 
. 0015" to .0035"' 
.001" to ,0025"' 

SAE 1016 Steel 
. 2.781"' 

. 8U9"•.8U1" 
Locked in Rod 
.0001" to .003" 

5AE 1141 Forged Steel 
. 32 oz. 

9.187" 

Removable 
Steel-backed Babbitt 

1.089" to 1.099" 
.0.01" to .0019" 

• 001" 
.002" 
. oto" 
• 012" 
. 020" 
.030" 

·.004" to .010" 

METRIC 

79,375 mm. 
111,12 mm. 

2199 ems 

8,729 em. 
12,542 em. 

14,52 kg-m. 

9,525 em. 

7,9311 a 7;9362 c:Jn. 
382,7 gr. 

.4,046 a 4,203 mm. 
4,300 a 4,457 mm. 

·•. 

2,4257 a. 2,4511 mm." .. -
2,413 a 2,438 mm • 

4,7625 a 4,7879 mm. 
19,304 a 19;558 mm • 
7,9375 a 7,9425 em . 

0,1270 mm. 
0,1270 mm. 
1,0160 mm . 

2,38mm. 
4,76 mm. 

0,051. a 0,102. mm. 
0,038 a. 0,088 mm • 
0,025 a 0,063 mm. 

70,637 mm . 
· 20,6223 mm. 

0;0025 a 0,0076 mm. 

907 gr. 
23,33-cm . 

'27 ,661 a 27,915 mm. 
0,025. a 0,0483 ril.m. r: 0,025mm . 
L• 0;051 mm . 

0,254 mm • 
'·' 0,305mm .. 

O,S08mm . 
l!i 0,762 mm, 
0,102- a 0.254 mm. 
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D-104. 1..4-134 ENGINE SPECIFIC.BTIONS-(Continued) 

MODEL: 

CONNECTING RODS:-Continued 
Out-of-round and out-of-taper limits ..... . 
Installation ........................... . 
Bore: 

Upper ............................. . 
Lower~ .......... . 

CRANKSHAFT: 
Material. ......... . 
End Thrust ... . 
End Play ........... . 
Main Bearings: 

Type ............ . 
Material .................. . 
Clearance .......................... . 
Joutnal Diameter ................... . 
Undersize Bearings Available ......... . 

Bell(ing Length: 
Front ............................ . 
No.2 ............................ . 
No.3 ............................ . 

OUt-of-round and out-of-taper limits ..... . 
Direction of Cylinder Offset .......... . 
Amount of Cylinder Offset ........... . 

Crankpin Jorirnal Diameter ............. . 
Flywheel Run Out (max.) .............. . 

CAMSHAFT: 
BearinP:·. 

Material ............................ . 
Number ....... : ................... ,. 
Clearance ....... , .................. . 
Journal Diameter: 

Front ........ , ................... . 
Front Intermediate ................ . 
Rear Intermediate ................. . 
Rear ............................. . 

Bearing Diameter: · 
Front.,.- ........................ . 
Front Intermediate ................ . 
Rear Intermediate ................. . 
Rear ............................. . 

End Play ........................... . 
Drive: 

Type .......... · ..................... . 
Crankshaft Gear .................... . 
Camshaft Gear ...................... . 

VALVE SYSTEM: 1 . 
Tappets: 

Clearance - Cold:\ · ' 
Intake ........................... . 
Exhaust .......................... . 

Clearance for Timing (intake) ......... . 
Over All Length: · 

Intake ............ ; ............... . 
Exhaust .......................... . 

Stem Diameter .. , ..................... . 
Clearance in Block~ ................... . 
Timing: 

Intake: 
Op:ns ............... ·.· ........... . 
Closes ..... , .. , ....... ···-········· 
Duration ......................... . 

Exhaust: 
Opens ......... ' .... · .......... ·.- .... . 
CRoses •........................ , .. 
DuratiOn ......................... . 

Valve Opening Overlap .............. . 
Valves: 

Intake: 

CJ-2A, CJ-3A, DJ-3A 

.OOi" 
Froin Above 

.SUS" to .8125" 
2.0432" to 2:0440" 

SAE 1040 Forged Steel 
Front Bearing 
.004" to .006" 

Removable 
Steel-backed Babbitt 

.0003" to .0029" 
2.3331" to 2.3341" 

.001" 

.002" 

. 010" 

. 012" 

.020" 

. 030" 

1.64" 
1.72" 
1.66" 
. 001"' 
Right· 
• 125"' 

1.9375" to 1.9383" 
.005" 

Steel-backed Babbitt (Front only) 
4 . 

. 001"-.0025" 

2.1860" to 2.1855" 
2.1225" to 2.1215" 
2.0600" to 2.0590" 
1.6230" to 1.6225" 

2.1870" to 2.1890" 
2.125" to. 2.125" 

2 .. 0625" to 2.0635" 
1.625" to 1.626" 

. 004" to .007" 

Gear 
Cast.Iron 

Pressed Fiber-Steel Hub 

.016" 

. 016" 

. 020" 

2%" 
. 2%" 

•6245" to .6240" 
. 0005" to .002" 

9"BTC 
50" ABC 

239" 

47" BBC 
12" ATC 

239° 
21° 

Material. ... :. . . . . . . . . . . . .• . . . . . . . . SAE 5150 

METRIC 

0,0'25 mm. 

20,612a 20,637 mm. 
51,8972 a 51,9176 mm. 

0,102 a 0,152 mm. 

0,0071 a 0,0736 mm. 
5,9286 a 5,9261 em. 

0,025mm. 
0,051 mm. 
o,254mm . 
0,305 mm . 
0.508 mm . 
0,762 mm. 

41,66 mm. 
43,69mm. 
42~16 mm. 
0,025 ffi.m • 

3,1'7s min . 
49,~.12:5:'~ ·49,2328 mm. 

· .!lii27 nim. 

o,o25 a o;063 ~m . 

55,51'8.mm. 
43,898 mm. 
52.;3lfmm. 
4t,217 mm, 

55,5498 ·a 55,6006. mm. 
53,9750 a 54,0004 mm. 
52,3875 a 52,4129 mm. 
41,275() a 41,3004 mm. 

0,101 a. 0,178 inm . 

o;406 mm . 
.0>406 mm . 

· .. 0,508 mm. 

'7,30 em. 
7,30-~m. 

15,8623 a 15,8496 mm. 
0,0127 a Oj0508 mm . 

Length Over All.................... 5.797" l47,2~4mm. 

D 

Head :Oiamete•.................... 1.531" 38,i87 .mm. 
__.___An~-~~~e~or~Se~at~·~'~-~-~-~--~-~-~-~-~-~--~·~·~·~·~··~·~-·~-------------4~5~"--------~----~-----------------------------
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MODEL: 

VALVE SYSTEM :-continued 

., 
'.· 

Stem Diameter ... -................. . 
Stem-to-Guide Clearance ........... . 
Lift .............................. . 

Exhaust; , , ,,. . , . , -: 
Mateq~J :; ' ' ., . r·>· : . ,. ; ·:I . • ... - ...... - -
Length Over All ................... . 
Head Diameter .......... _ . _ .. . 
Angle of Seat .............. . 
Seat Insert Material ............... . 
Stem Diameter .. · .. · ... · ... _ .. . 
Stem-to-Guide Clearance .... . 
Lift ..................... . 

Springs: _ . " . . .. 
. Free Lengtl;J._, . •, . : .... : 
Pressure·@ l.kngth: 

Standard:· ' '•· 
Valve Closed .. · ... . 
Valve Opel\,.' .......... . 

Service Minirimm: 
Valve Cfosed. :' .......... . 

I 
·I 

Valve O?eri.' ................. : .. 
LUBRICATION SYSTEM: 

Type of Lubricatior\Jc~' 
Main Bearings ....... ,_ ............... : J 

Connecting Rod~; .. -.: .............. . 
Piston Pins.' ... : .... : .............. . 
Camshaft Bear~l)gs ................. : .. 
T~ppetll... ,; .. , : · ....... ., ... · ... ,i '· ...•...... 
Ttmmg Gear11, ....................... . 
Cylinder Walls.· .. · ................. . 

Oil Pump: 
To Engine S/N 44417: 

Type ............................ . 
Drive ............................ . 
MinimtirifS'afe Oil Pr~ssure @ Idle.' .. 
Relief Valv~- Ope~s, .. _ .............. . 
Normal Gauge:'Reaqmg .......... : .. 

Engine S/N 444l;hi.nli On: 

iirh::~.-.·.·_.:):~<':·_;·_?':~::: ·.::::::: ·.: ·.·· .. 
Minim\lm -~rft!:Pi) P.ws~u~e: 

At 'It1le, ....... : , , .... · .. · •. , ........... . 
At. 29M:~hl,.(3s',riW:h~}, .......... . 

Reli~f V: a1y~ Q~el'l,s/: . ';", 1 ·~ .•....... 
. N ormli! 'Ou ~r ~stir~ . , . ;) : . . . . . . . . . . . 

Otl Pressure Send.i g· Umt .. : ........... . 
Oil Intake ........................... . 
Oil Filter System ................ . 

'' 
' 'J . t ' ;. ! 
... :("" ?1,.,!1,•.' 

L4-l34· ENGINE, 

CJ:2A,-CJ-3AtDJ-3A 

.373" 
, .OOOJ" to ,,0022" 
. . .351 H 

,.{rniloy. ~l-12 
.. 5.7g'J" 

)...47,H 
'45° . 

lt'<J,to~ite 'EMs 58 
· :371" to·:372" 
.Oc;J2S" to .0045" 

··+ i >3~1;, 
,·. ;·· ·;· :}Y211<· 

,.:\ 

53 lb'.';@ 2.109" 
120 !.b·/@ 1.750" 

I'' 

47);1;>!'® 2?-64" 
110''lb: @ 1%" 

~·· 

. ~~-re'ssure 
'·' · iJ:essure 

7 , 1§lp~sh 
P.rcissure 

• ·,$plash., 
-~ozzle 

Nozzle 

'" • -rp-far1et-a&'near 1·'·· .-:; 
Carniiliaft Gear 
.., ' ·1 o i:>si~ 

. , 25 ,psi. 

::·, ~; ~.<t ~ 3~~p-~-
. ::••clnt~t.naf~o~<?r 
· · I'Ca'rrlshaft"Uear 

·J~. -~-~ c6 P:sia. 
· .J.~ '2'o I>~- .. · . 

, ... "·•: 40,p,sL · .... 
3!{,pSi.'@ .2·.9~0'rpm. 

'· ·. :€teethe 
Floating 

Pl#'tial,Flow 

':.. .. 1: 
. : 

~ " ~~ .· 
..... ; .. l'j,l. 

'1\::: ,. 
.. -Hi-. tl. 

·~t ~ 

.. .·~·. . . ·. ~ 

lJ.t"""" J., 

.: 
,; .. 

t :: i 

I ro·.; 

METRIC 

.. ,9,474;~- ... 
0,017 a 0,055 mm, · 

8,915 mm. ' 

147,244 mm .. 
37,34 mm: 

9,423 a 9,449 mm. 
0,0635 a 0,1143 'mm-. ·· 

·8,915 mm. 

63,5 mm. 

·. :'"' 

'"' ·· .. ,, 

24 kg. @ 53,5 mm. 
54,3 kg. @ 44,4 mm. 

21,3 kg. @ 53,5 mm. 
49,9 kg. @ 44,4 m!Jl. 

~'··:.:~' ~ ; .. · .• <J 

"•"' '' 
,, :' .. ,;., 

0,7 kg·cm2 .. ,.... ·· 
1,7 kg:icm2 · 

50@ 48 km-hr. :;t:''··~ 
. :· .. ; __ , •... ,.__ ., ' ... , 'i 

'' : • I; l ~:\ • j: ·~·· .. : "t 
0,4 kg-.c~2" . :.·;. -~ 
1,4 kg·cm~· · · 
2 s 'kg'cmz · · -;, 

2,4 kg-c:U2 @ 2000 rpnj; :-; 
~ ... '" ~· 

' ~ . 

·: r ', ~~ i .-~ ·:: 'l '· 1 · '. >,~ :.;: · ,_ ... 

,,.·; 

. 11.:, ' . ~ 

~· .; ' ·.r ~(~ 

'·nnf:'! 
:_iJr, ;ry{"~ 

f ; ., ~ •..;" ~ t(.J 

; q.f.~.!\ .. 1. 

':. ~ .. ~-

1! .• --.~~ ... ~·! 
:; , I· 

\\ 

,.._, -~· -·~ .. ,....,.._._ 
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F4-134 ENGINE 
MODELS CJ-3B, CJ-5, CJ-6 

Contents 

SUBJECT PAR. 
Assembly, Engine.... . .............. E~79 
Camshaft ..................... E-28, E-53, Ec82 
Clutch ............................. E-24, E-90 
Connecting Rods ............... E-19, E-36 E-96 
Crankcase Ventilator Valve .......... E-14, E-111 
Crankshaft .................... E-26, E-38, E-83 
Crankshaft End Play ...................... E-85 
Crankshaft Main Bearings ................. E-44 
Crankshaft Pulley ......................... E-12 
Crankshaft Rear Bearing Seal. ........ E-65, E-86 
Cylinder Block. . . . . ................... E-32 
Cylinder Bores ........................... E-35 
Cylinder Head ................. E-16, E-74, E-99 
Disassembly, Engine. . ................. E-6 
Flywheel. ..................... E-25, E-69, E-89 
Ground Strap ......... , ................... E-4 

E-1. GENERAL 
Engine service and repair is covered in this section 
in the following manner: 
a. General description of the engine. 
b. Removal of the engine from the vehicle. 
c. Complete engine disassembly out of the vehicle. 
Special instructions are included with some opera
tions to cover differences required when disas
sembly is done with the engine installed. 
d. Inspection and repair of engine ·components 
with the parts removed. 
e. Engine reassembly with the engine removed 
from the vehicle. The final paragraphs cover valve 
adjustment, oiling system of the engine, and 
crankcase ventilation. 

E-2. Description 
The Model F4-134 engine is an F -head four
cylinder engine of combination valve-in-he~d and 
valve-in-block construction. Large intake valves 
mounted in the head allow rapid, unobstructed 
flow of fuel and air to the combustion chambers 
~hrough short, water-jacketed intake passages.The 
mtake valves are operated by push rods through 
rocker arms. The exhaust valves are mounted 
in the block with through water jacketing to 
provide effective cooling. The exhaust valves are 
operated by conventional valve tappets. 
T~e engine is pressure lubricated. An oil pump 
dnven from the camshaft forces the lubricant 
through oil channels and drilled passages in the 
crankshaft to efficiently lubricate the main and 
connecting rod bearings. Lubricant is also force 
fed to the camshaft bearings, rocker arms, timing 
gears, etc. Cylinder walls and piston pins are 

i.\ 

SUBJECT PAR. 
Inspection and Repair ..................... E-31 
Manifold ........................... E-8, E-102 
Oil Filler Tube ...... : . .............. E-9, E-103 
Oil Filter ............................... E-112 
O~IPan ....................... E-18, E-68, E-98 
00~11_Pumsp. · ................... E-13, E-67, E-94 
.. 1 mg ysten1. ......................... E-110 
Pistons ....................... E-19, E-36, E-96 
Removal, Engine .......................... E-5 
Rocker Arms............. .E-15, E-75, E-100 
Tappets and Cover .................. E-29, E-64 
Timing Gears and Cover ....... E-20, E-56, E-84, 

E-92, E-95 
Valve Adjustment ....................... E-107 
Valves, Springs, and Guides ..... E-27, E-58, E-91 
Water Outlet Fitting...... . ..... E-10, -E-105 
Water Pump............ . ..... E-7, E-104 

lubricated from spurt holes in the "follow'; side of 
the connecting rods. 
Circulation of the coolant is controlled by a 
thermostat in the. water outlet elbow cast as part 
of the cylinder head. 
The cylinder head assembly when installed on the 
engine ~onsists of the inlet valve guides, inlet 
valves, mlet valve springs, rocker arm and shaft 
assemblies, spark plugs, temperature indicator 
fitting, water outlet fitting, and other assembled 
parts. The carburetor and air cleaner assembly 
bolt to the top of the cylinder head. The rocker 
arm cover is attached to the top of the head to 
enclose the inlet valve mechanism. 
The engine is equipped with a fully counterbalanced 
crankshaft supported by three main bearings. To 
better control balance, the counterweights are in
dependently forged and permanently attached to 
the crankshaft with dowels and cap screws that are 
tack-welded. Crankshaft end play is adjusted by 
shims placed between the crankshaft thrust washer 
and the shoulder on the crankshaft. 
The exhaust manifold is a separate unit. The intake 
manifold is cast as an integral part of the cylinder 
head and is completely water jacketed. This con
structio~ transfers heat from the cooling system 
to the mtake passages and assists in vaporizing 
the fuel when the engine is cold. Therefore there 
is no heat control valve required in the e~aust 
manifold. Individual exhaust ports in the cylinder 
block direct gasses into the exhaust manifold for 
unobs~ructed flow through the exhaust system. 
The p1stons have an extra groove directly above 
the top ring which acts as a heat dam or insulator. 

Text continued on page 60. 
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F4-134 ENGINE 

FIG. 71-END SECTION VIEW OF F4•134 ENGINE 

1-lntake Valve Sprini Retainer 
2-Adjusting Screw 
3-Nut 
4-Rocker Arm 
5-Push Rod 
6-lntake Valve Guide 
7-lntake Valve 
8-Exhaust Valve 
9-Cylinder Head Gasket 

10·-Exhaust Valve Guide 
11-Exhaust Manifold 
12-Exhaust Valve Spring 
13-Crankcase Ventilator 
14-0il Pump Gear · 
15-C!lmshaft 
16-0il Pump 

17-Relief Plunger 
18-Relief Plunger Spring 
19-Relief Spring Retainer 
20-0il Pan 
21-Drain Plug 
22-0il Float Support 
23-0il Float 
24-Crankshaft 
25-Engine Rear Plate 
26-Cylinder Block 
27-Connecting Rod 
28-0il Filler Tube 
29-Piston 
3G-Cylinder Head 
31-lntake Valve Spring 
32--Carburetor 



'Jeep' UNIVERSAL and 'Jeep' DISPATCHER 

FIG. 72-SIDE SECTIONAL VIEW OF F4-134 ENGINE 

1-Fan 
2-Water Pump 
3-Pipe Plug 
4-Water Outlet Fitting 
5-Thermostat 
6-Piston 
7 -Rocker Shaft Bracket 
B-Rocker Arm Shaft 
9-Rocker Shaft Spring 

10-Spark Plug 
11-Rocker Shaft Lock Screw 
12-Exhaust Valve 
13-Intake Valve 
14-Intake Valve Spring 
15-Intake Valve Guide 
16-Rocker Arm 
17-Intake Tappet Adjusting Screw 
18-Rocker Arm Cover 
19-0il Line 
20-Cylinder Head 
21--lntake Valve Push Rod 
22-Exhaust Valve Guide 
23-Exhaust Manifold 
24-Exhaust Valve Spring 
25-Cylinder Block 
26-Piston Pin 
27-Exhaust Tapp~t Adjusting Screw 

28-Engine Rear Plate 
29-Camshaft 
30-Flywheel 
31-Crankshaft Rear Bearing Seal 
3 2-Crankshaft Rear Bearing 
33-Intake Valve Tappet 
34-Crankshaft 
35-Crankshaft Bearing Dowel 
36-0il Float Support 
37-0il Float 
38-Cran kshaft Center Bearing 
39-Connecting Rod Bearing 
40-0il Pan 
41-Connecting Rod 
4 2-Crankshaft Front Bearing 
43-Engine Front Plate 
44-Crankshaft Gear 
45-Crankshaft Oil Seal 
46-Drive Pulley 
4 7 -Crankshaft Gear Spacer 
48-0il Jet 
49-Bolt 
50-Camshaft Gear Thrust Plate Spacer 
51-Camshaft Thru>t Plate 
52-Camshaft Gear 
53-Fan-and-Generator Belt 

E 
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E F4-134 ENGINE 

As is common practice with manufacturers, some 
engines are built with oversize cylinder bores or 
undersize crankshaft journals. These engines are 
considered standard as replacement parts of the 
correct sizes are supplied. Before ordering parts or 
doing any work with a particular engine, it is . 
important to check the engine serial number to 
determine if oversize or undersize parts are re
quired. Definite identification is given by a letter 
stamped after the engine serial number. The letters 
used and their meanings are given here: 

A- .010 11 [0,254 mm.] undersize main and 
connecting rod bearings. : 

8- .010 11 [0,254 mm.] oversize pistons. 

AB- Combination and A and B. 

Detailed specifications for the F4-134 engine are 
at the end of this section. Torque specifications for 
engine service are at the end of this manual in 
Section V. When adjustments are necessary, refer' 
to these specifications so that factory, clearances 
are maintained. 

E-3. Engine Mountings 
The front of the engine is supported by two rubber 
insulator mountings attached to the , frame side 
rail brackets. The rear of the engine-transmission 
assembly is supported by a .rubber insulator 
mounting under the rear of the transmission on. 
the frame center cross member. This cross member 
is bolted to the frame side rails so that it can be 
dropped when removing the transmission or engine
transmission assembly. The rubber insulators allow 
free side and vertical oscillation to effectively 
neutralize engine vibration at the Source. 
The rubber insulator mountings should be inspected 
for separation and deterioration by jacking the 
power plant away from the frame, near the sup
ports. Vibration cannot be effectively absorbed by 
separated or worn insulators. They should be re
placed if faulty. 

E-4. Engine Ground Strap 
To be sure of an effective ground for the electrical 
circuits, a ground strap bridges the right front 
engine support to the chassis. The cortnections of 
this strap must be kept clean and tight for proper 
operation of lights, generator, regulator, etc. 

E-5. ENGINE REMOVAL 
Should the engine require overhauling, it is neces
sary to remove it from the vehicle .. The following 
procedure covers removal of the engine only. On 
Models CJ-5 and CJ-6, the engine, transmission 
and transfer case may be removed as a unit by 
removing (in addition to the following procedure) 
the radiator guard and the access plates in the floor 
pan. 
a. Drain the cooling system by opening the drain 
cocks at the bottom of the radiator and lower right 
side of the cylinder block. 
b. Disconnect the battery at the positive terminal 
to avoid the possibility of short circuit. 
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c. Remove the air cleaner horn from the carburetor 
and disconnect the breather hose at the oil filler 
pipe. 
d. Disconnect the carburetor choke and throttle 
controis by loosening the clamp bolts and set 
screws. 
e. Disconnect the fuel-tank-to-fuel-pump line at 
the fuel pump by unscrewing· the connecting nut. 
f. Plug the fuel line to prevent fuel leakage. Dis
connect the windshield wiper hose at the fuel pump. 
g. Remove the radiator stay bar on Model CJ-3B. 
h. Remove the upper and lower radiator hoses by 
loosening the hose clamps and slipping the clamps 
back on the hose. If so ,equipped; remove the heater 
hoses (one to the water pump, one to the rear of 
the cylinder head) in the same manner. 
i. Remove the four bolts from the fan hub andre
move the fan hub and fan blades. 
J. Reinove the four radiator attaching screws. Re
move the radiator and shroud as one unit. 
k. Remove the starting motor cables. Remove the 
starting motor. 
I. Disconnect the wires from the generator. Dis
connect the ignition primary wire at the ignition 
coil. 
m. Disconnect the oil pressure and temperature 
sending unit wires at the units. 
n. Disconnect the exhaust pipe at the exhaust 
manifold by removing the stud nuts. 
o. Disconnect the spark plug cables at the plugs 
and remove the- cable bracket from the rocker arm 
cover stud. 
p. Remove the rocker arm cover by removing the 
attaching stud nuts. 
q. Attach a lifting bracket to the engine using 

·existing head bolt locations. Be sure the bolts 
selected will hold the engine with the weight 
balanced. Attach lifting bracket to a boom hoist, 
or other lifting device, and take up ail slack. 
r. Remove the two nuts and bolts from each front 
engine support. Disconnect the engine ground strap. 
Remove the engine supports. Lower the engine 
slightly to permit access to the two top bolts on 
the flywheel housing. 
s. Remove the bolts which attach the flywheel 
housing to the engine. 
t. Pull the .engine forw_ard, or roll the vehicle back
wards, until the clutch clears the. flywheel housing. 
Lift the engine from the vehicle. 

E-6. ENGINE DISASSEMBLY 
Engine disassembly is presented in the sequence 
to be followed when the engine is to be completely 
overhauled after removal from the vehicle. Some 
of the operations of the procedure are also ap
plicable separately with the engine in the vehicle, 
provided that wherever necessary the part of the 
engine to be worked on is first made accessible by 
removal of engine accessories or other parts. 
When the disassembly operations are performed 
with the engine out of the vehicle, it is assumed, 
in this procedure, that all of the accessories have 
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been removed prior to starting the disassembly 
and the oil has been drained. 
In addition to the instructions covering operations 
for disassembling the engine out of the vehicle, 
special instructions are given to cover different 
operations required when disassembly is done with 
the engine installed. 
During disassembly operations, the engine should 
be mounted in a suitable engine repair stand. Where 
practicable, modify or adapt an existing repair 
stand as necessary to accommodate the engine. If 
an engine repair stand is not used, take care to 
perform disassembly operations in a manner that 
will protect personnel against an accident and the 
engine and its parts against damage. 

NOTE: If the engine is being disassembled because 
of possible valve failure, check the valve tappet 
clearance before disassembly. Improper valve 
clearance could be the possible cause of valve 
failure, indicating a need for more frequent valve 
checks and adjustments. 

E-7. Remove Water Pump 
Remove the bolts and lockwashers that attach the 
water pump to the cylinder block. Remove the 
water pump. 

E-8. Remove Exhaust Manifold 
Remove the five nuts from the manifold studs. 
Pull the manifold off the mounting studs. Remove 
the center and two end gaskets from the cylinder 
block. 

E-9. Remove Oil Filler Tube 
Loop a piece of wire several times around the tube 
below the top and make a loop through which a 
pry bar may be used to pry over the top of the 
engine water outlet fitting. Pull on the tube, 
tapping it just above where it enters the crankcase. 

E-10. Remove Water Outlet Fitting 
Remove the nuts and lockwashers that attach the 
water outlet fitting to the cylinder head. Lift the 
outlet fitting from the cylinder head. 

E-11. Remove Thermostat 
With the water outlet fitting removed, the thermo
stat can be lifted from the water outlet elbow on 
the cylinder head. 

E-12. Remove Crankshaft Pulley 
Remove the crankshaft nut. Install a puller and pull 
the pulley from the crankshaft. 

E-13. Remove Oil Pump 
The oil pump is located externally. on the left side 
of the engine. If only the oil pump is being removed 
with the engine in the vehicle, set No. 1 piston at 
TDC for reference for reinstalling the oil pump 
without greatly disturbing the ignition timing. 
First remove the distributor cover and note the 
position of the distributor rotor. 
If the distributor is already removed, sight through 
the distributor hole before removing the oil pump. 
The slot should be near vertical. Remove the 
capscrews and lockwashers attaching the oil pump 

to the cylinder block. Carefully slide the oil pump 
and its drive shaft out of the cylinder block. 

E-14. Remove Crankcase Ventilator Valve 
Remove the capscrew and ventilator body gasket 
securing the crankcase vent body and related parts 
to the exhaust valve spring compartment cover 
and to the cylinder block. Remove the crankcase 
vent body and the engine ventilation system parts 
threaded to it. 

E-15. Remove Rocker Arm Assemblies 
The rocker arm cover was previously removed as 
a step of the engine removal (Par. E-5). 
Remove the nuts from the rocker arm shaft support 
studs, and lift the rocker arm assembly off the 
studs. Lift the intake valve push rods out of the 
cylinder block. 

E-16. Remove Cylinder Head 
Some engines will have a by-pass hose (from front 
of cylinder head to water pump) that must be 
removed. On later production engines, this by-pass 
hose is not used and a pipe plug is installed at the 
front of the cylinder head. 
Disconnect the oil line from the flared tube con
nector and remove the rocker arm attaching stud 
nuts, and rocker arm shaft assembly if not pre
viously removed. Two end head bolts cannot be 
removed until the rocker arm shaft is removed. 
Remove the cylinder head bolts. There is one 
cylinder head bolt located below the carburetor 
mounting, inside the intake manifold, that must 
not be overlooked. 
Carefully lift the cylinder head off the block. 
Remove the valve push rods and the valve lifters. 
Remove and discard the cylinder head gasket. Dis-

FIG. 73- REMOVING RIDGE WITH REAMER 
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FIG. 74-F4-134 ENGINE 

14-0il Float Support 27-Timing Gear Cover 1-Rocker Arm Cover 
2-Gasket 15-Screw and Lockwasher 28-Nut and Lockwasher 

29-Bolt 16-0il Pan 
17-0il Float 30-Lockwasher 

3-Rocker Shaft Stud Nut 
4-Cylinder Head Bolt 
5-Crankshaft-to-Head Oil Line 
6-Screw and Lockwasher 
7-0il Line Clip Bracket 
8-Engine Rear Plate 
9-Flywheel 

18-Woodruff Key No. 13 
19-Woodruff Key No.9 
20-Engine Support Front Insulator 
21-Engine Front Plate 
22-Camshaft Gear 

31-Camshaft Gear Washer 
32-Nut 
33-Bolt 
34-Cylinder Block 
35-lntake Valve Push Rod 
36-Cylinder Head Gasket 
37-Water Outlet Fitting 
38-Rocker Shaft Bracket 
39-Valve Cover Hold Down Stud 

10-Special Nut 
11-Lockwasher 

23-Crankshaft Gear 
24-Thrust Washer 
25-0il Slinger 12-Nut and Lockwasher 

13-Dowel Bolt 26-Crankshaft Front Oil Seal 

assemble the parts of the cylinder head as follows: 
With a spring compressor tool C-3422, remove the 
two-piece locks recessed in the valve spring re
tamers. Pull the 0-ring, valve spring, and valve out 
of the cylinder head. Identify the valves for return 
to the same guides from which they are removed. 

Note: Check the condition of the rubber 0-rings. 
Defective 0-rings could be the major cause of oil 
leakage into cylinders. Always discard and replace 
all 0-rings removed as only new 0-rings should be 
installed at reassembly. 

E-17. Ream Cylinder Bore Ridges 
To prevent breaking the piston lands, the ridge 
at the top of each cylinder bore must be removed 
first. To remove this ridge, use a cylinder ridge 
reamer, as shown in Fig. 73 following the instruc
tions furnished by the reamer manufacturer. Use 
care not to cut below the top' of the upper ring 

62 

travel in the bore. Keep each piston top covered 
with an oil-soaked cloth to prevent cuttings from 
falling into the cylinder. 

Note: This operation should be performed at this 
time before the engine is rotated for the sequence 
steps following. 

E-18. Remove Oil Pan 
Rotate the engine to the upside down position. 
Remove the screws and lockwashers that attach 
the oil pan to the cylinder block. Remove the oil 
pan and gasket. Discard the gasket. 

E-19. Remove Piston and Connecting 
Rod Assemblies 

Remove the stamped locking nuts from the lower 
end of each connecting rod bearing bolt. Remove 
the connecting rod nuts. Remove the bearing cap 
evenly. Push the connecting rod and piston a'S-
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sembly out of the cylinder block with the handle 
end of a hammer until the piston rings are free from 
the cylinder bore. 
Remove the piston and connecting rod assembly 
from the top of the cylinder block. Reassemble the 
connecting rod bearing cap with the bearings in 
place in the rod from which it was removed. Rotate 
the crankshaft and follow the same procedure until 
all the piston and connecting rod assemblies are 
removed. 
Pistons and connectinq; rod assemblies may be 
removed for repair with the engine in the vehicle 
after draining the cooling system, removing the 
oil pan and the cylinder head, and reaming the 
ridges as previously described. 

E-20. Remove Timing Gear Cover 
Remove the bolts, nuts, and lockwashers, that at
tach the timing gear cover to the engine. Remove 
the cover, timing pointer, and cover gasket. Dis
card the gasket. Remove the crankshaft oil seal 
from the timing gear cover and discard the seal. 
Remove the oil slinger and spacer from the crank
shaft. 

E-21. Remove Timing Gears 
Use puller W-172 for pulling both the crankshaft 
and the camshaft gears. With the threaded cap
screws supplied, adapt the puller to the crankshaft 
gear and pull the gear. With the special hook-type 
puller bolts that fit behind the camshaft gear 
flange, pull the camshaft gear. Remove the Wood
ruff Keys. 

FIG. 75-PULLING TIMING GEARS 

E-22. Remove F'ront End Plate 
Remove the screws and lockwashers that attach the 
front end plate to the cylinder block. Remove the 
front end plate and gasket. Discard the gasket. 

E-23. Deleted. 

E-24. Remove Clutch 
Remove four bolts and lockwashers diagonally 
opposite that attach the clutch assembly to the 
flywheel, leaving two opposed bolts to be loosened 
alternately until the clutch spring pressure is re
lieved. Then, support the clutch assembly with 

one hand while removing the two remaining bolts. 
For information on disassembly, inspection, repair 
and assembly of the clutch refer to Section J. In
structions for removing the clutch when the engine 
is in the vehicle are also given in Section J. 

E-25. Remove Flywheel 
The flywheel is attached to the crankshaft with 
two tapered dowel bolts and four special bolts. 
Remove these attaching parts. Use a pry bar be
tween the flywheel and the back of the engine and 
carefully loosen the flywheel from the crankshaft. 
If the flywheel is to be removed with the engine 
in the vehicle, the transmission and clutch must 
first be removed as detailed in Section J. 

E-26. Remove Crankshaft 
Slide the crankshaft thrust washer and all end-play 
adjusting shims off the front end of the crankshaft. 
Pull the two pieces of rear main bearing cap packing 
out of position between the side of the bearing cap 
and the cylinder block. 
Note the marks on the bearing caps and cylinder 
block for bearing number and position. 
Remove the screws and lockwashers that attach 
the main bearing caps to the cylinder block. Use 
a lifting bar beneath the ends of each bearing cap. 
Be careful not to exert too much pressure to cause 
damage to the cap or dowels and pry the caps free. 

CAUTION: If main bearing caps are not removed 
carefully by raising both sides of each cap evenly 
until free of the dowels, the dowels may be bent. 
A bent main bearing cap dowel can cause misalign
ment of the cap and resultant rapid bearing wear 
necessitating replacement. Therefore, remove each 
main bearing cap carefully. If there is reason to 
believe any of the dowels have been bent during 
the bearing cap removal, remove them and install 
new dowels as detailed in Par. E-34c. 

Remove the upper half of the rear main bearing 
oil seal from the cylinder block and the lower half 
from the oil seal groove in the rear main bearing 
cap. Install the main bearing caps and bearings on 
the cylinder block in their original positions. 

Note: Removal of the crankshaft may be ac
complished only with the engine out of the vehicle. 

E-27. Remove Exhaust Valves and Springs 
Access to the valve chamber is obtained by re
moving the attaching parts and the valve spring 
cover and gasket from the cylinder block. Use cloths 
to block off the three holes in the exhaust valve 
chamber to prevent the valve retaining locks falling 
into the crankcase, should they be accidentally 
dropped. 
With a valve spring compressor, C-482, compress 
the valve springs on those valves which are in the 
closed position (valve seated against cylinder 
block). Remove the exhaust valve spring retainer 
locks, the exhaust valve spring retainer, and the 
exhaust valve spring. Close the other valves by 
rotating the camshaft and repeat the above opera
tion for the other valves in the same manner. Lift 
out all the exhaust valves and tag or place them in 
a rack to indicate the location where each,was re-
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moved fr.bm the cylinder block, If a valve sticks· in 
the guide· and cannot be easily lifted out, pull the' 
valve upward as far as possible and remove the 
spring. Lower the valve and remove any carbon 
deposits from the valve 'stem. This will·petmit re-
moval of the valve·. . 
For intake valve and spring removal, See Par. E-16. 
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FIG. 76-F4-134 ENGINE 

1-Rbcker Arm Shaft and Plug 
2-Rocker Shaft Lock Screw 
3-Cylinder Head Bolt 
4-Nut 
5-Left Rocker Arm 
6-Rocker Shaft Support Stud 
7-Nut 
8-Rbcker Arm Shaft Spring 
9-Right Rocker Arm 

10-Nut 
11-Rocker Arm Cover Stud 
12-Piain Washer 
13-Rocker Arm Shaft Bracket 
14-Intake Valve Tappet Adjusting 

Screw 
IS-Intake Valve Spring Retainer 

Lock 
16-0il Seal 
17-Intake Valve Spring Retainer 
18-Intake Valve Spring 
19-Flared Tube Connector 
20-Pipe Plug y.• 
21-Pipe Plug y.• 
22-Cylinder Head 
23-Intake Valve Push Rod 
24-Intake Valve Guide 
25-Intake Valve 
26-Piston 
27-Connecting Rod 
28-Connecting Rod Cap Bolt 
29-Connecting Rod Bearing Set 
30-Exhaust Valve 
31-Exhaust Valve Guide 
32-Cylinder Block · 
33-Cylinder Block Drain Lock 
34-Tappet Adjusting Serew 
35-Exhaust Valve Tappet 
36-Crankshaft Rear Bearing Seal 
37-Crankshaft Bearing Dowel 
38-Front Bearing Set 
39-Center Bearing Set 
40-Rear Bearing Set 
41-Bolt 
42-Dowel 
43-Crankshaft 
44-Rear Bearing Cap Packing 
45-Rear Main Bearing Cap 
46-Lockwasher 
47-Bolt 
48-Lock Nut 
49-Connecting Rod Cap Nut 
50--:-Center Main Bearing 
51-Front Main Bearing 
52-Screw and Lockwasher 
52-Screw and Lockwasher 
54-0il Pump 
55-Gasket 
56-Crankshaft Shim 
57-Crankshaft Thrust Washer 
58-Gasket 
59-Stud 
60-Exhaust Valve Spring Cover 
61-·Gasket 
62-Valve Spring Retainer Lower 

Lock 
63-Roto-Cap 
64·-~8ust Valve Spring 
65- · haft Front Bushing· 
66--Timing Gear Oil Jet 
67-Camshaft 
68-Camshaft Thrust Plate 
69-Spacet 
70-Bolt and Lockwasher 
71-Thermostat 
72-Gasket 
73-Water Outlet Fitting 
7 4--·Screw and Lockwasher 

E-28. Remove Camshaft 
a. Push the intake and exhaust valvetappets into 
the cylinder block as' far as possible so the ends of 
.the tappets are not in cqntact with the camshaft. 
. . 
b. Secure each tappet in the raised position by in
stalling a common clip-fype clothes pin on the 



'Jeep' UNIVERSAL and 'Jeep' DISPATCHER E 

shank of each tappet or tie them up in the valve 
chamber. 
c. Remove the camshaft thrust plate attaching 
screws. Remove the camshaft thrust plate and 
spacer. 
d. Pull the camshaft forward out of the cylinder 
block using care to prevent damage to the cam
shaft bearing surfaces. 

E-29. Remove Valve Tappets 
Remove the intake and exhaust valve tappets from 
the bottom or crankshaft side of the cylinder block 
after the camshaft has been removed. Tag each 
tappet or place them in a marked rack so they may 
be reassembled in their original positions. 

E-30. Remove Oil Gallery Plugs 
Remove the plug at each end of the oil gallery in 
the cylinder block. This operation is only applicable 
when the engine is out of the vehicle and will allow 
access to the oil gallery so it may be cleaned. 

E-31. ENGINE INSPECTION AND REPAIR 
The inspection and repair procedures detailed here
in are recommended to be followed when a com
plete engine overhaul is to be made with the engine 
out of the vehicle. These instructions can generally 
be applied individually with the engine in the 
vehicle. Wherever the procedure differs due to 
the engine being in the vehicle, the necessary 
special instructions are provided. Inspection and 
repair instructions are included to cover the 
cylinder block, cylinder head, crankshaft and 
bearings, connecting rods and bearings, oil pump, 
valves and tappets, pistons and rings, flywheel, 
timing gears, and the camshaft and bearings. In 
addition, fitting operations for these engine com
ponents are included. 

Important: Before the inspection and repair pro
cedures listed below are begun, the engine serial 
number must be checked for the presence of code 
letters denoting undersize bearings or oversize 
pistons. Refer to Par. E-2. 

E-32. Cylinder Block 
The cylinder block must be thoroughly cleaned, 
inspected and repaired as detailed in the following 
paragraphs. 

E-33. Cleaning 
The cylinder block may be steam cleaned or cleaned 
with a suitable solvent. A scraper is recommended 
to remove hard deposits, except on highly finished 
surfaces. Special attention must be directed to the 
cleaning of the oil passages, valve chamber, crank
case, and cylinder walls to remove all sludge, dirt 
carbon deposits. After cleaning, use air pressure to 
dry the block thoroughly. 

E-34. Inspection 
Examine the cylinder block for minute cracks and 
fractures. Rusted valve springs or evidence of rust 
in the valve chamber or the cylinder walls is a good 
indication of a possible crack in the block. 

a. Examine all machined surfaces of the cylinder 
block for burrs and scores. Check for cylinder block 
distortion by placing a straight edge along the 
length of the cylinder head surface of the block. 
With a feeler gauge, check for clearance between 
the straight edge and the block, particularly be
tween adjacent cylinders. Maximum permissible 
out of line for service is .010" [0,254 mm.] over the 
full length of the block. 
Inspect tapped openings. Repair any damaged 
threads. Replace any broken studs. 
b. Check the cylinder bores for out-of-round and 
taper to determine if the bores require honing or 
reboring. For detail information refer to Par. E-35. 
c. If there is any reason to believe that any of the 
main bearing cap dowels have been bent during 
bearing cap removal, install new ones. The dowels 
must fit tightly to ensure cap alignment and as they 
are hardened thay may be difficult to grip and re
move. To simplify the operation, file a notch on 
each side of the dowel to accommodate a pair of 
diagonal cutters. Using a piece of bar stock under 
the diagonals for leverage, work the dowel out. Be
fore installing a new dowel in the cylinder block, 
make sure the dowel hole is clean. Start the dowel 
straight in the hole, then tap the dowel lightly 
with a hammer until it bottoms. 
d. When installing bearing caps, be sure to tighten 
the bolts evenly in each cap to pull it into place 
without bending the dowels or distorting the 
:bearing cap. 
e. Other parts of the block which require inspec
tion and possible repair, but which are directly 
related to other engine components (such as 
tappets, pistons, camshaft, valves, crankshaft, and 
oil pump) are covered later in this section. 

E-35. Cylinder Bores 
The cylinder bores may be reconditioned by honing 
or reboring. Use oil,soaked rags to protect crank
shaft journals and other engine parts from abrasive 
dust during all recor.ditioning operations. 
Both honing and reboring of the cylinders must. be 
done carefully to fit the pistons and to obtain 
specified clearances. If reboring of the cylinder 
bores is not required but the walls are glazed, use 
a finishing hone to remove the glaze. Reboring 
the cylinders must not be attempted unless ade
quate facilities and experienced service technicians 
are available. The amount of material to be re
moved is determined from the or1ginal diameter 
of the cylinder bores (3.125" to 3.127") [79,375 a 
79,426 mm.] plus the amount of oversize in diameter 
of the oversize pistons to be fitted. Pistons are 
available in the following oversizes. 

.010" [0,254 mm.] .030" [0,762 mm.] 

.020" [0,508 mm.] .040" [1,016 mm.] 
The largest cylinder bore will determine the over
size to which all cylinders must be rebored, since 
the size and weight of all pistons must be uniform 
to maintain proper engine balance. The maximum 
rebore should not exceed .040" [1,016 mm.] from 
standard. 
Measure the cylinder diameters by making mea
surements both parallel to and at right angles to 
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crankshaft over entire piston travel and at bottom 
of cylinder. Proceed as follows: 
a. If bores are scored; if out-of-round exceeds .005" 
[0,127 mm.]; if diameters differ more than .005"; 
or if taper exceeds .005" on diameter, it is generally 
recommended that cylinders be reconditioned by 
reboring and honing to the next oversize using new 
pistons of the proper size. 

Note: If reboring is performed, allow .0015" 
[0,0381 mm.] for final honing. 
All cylinder bore diameters must be within .002" 
[0,0508 mm.] after reconditioning. 

b. If bore measurements are within the above 
limits, but indicate hollows or waviness, cylinders 
should be honed with 250 grit stone hone. Pump 
hone up and down in cylinder while it is rotating 
to produce a satin-finish, diamond cross-hatched 
pattern approximately 30° with horizontal. Hone 
only enough to correct waviness. 
c. If cylinder bore correction is unnecessary, break 
the glaze on cylinder walls with a 250 grit stone 
hone or with a suitable deglazing tool. Operate the 
hone or deglazer to obtain diamond cross-hatched 
pattern previously mentioned. 
d. Regardless of type of correction on cylinder 
walls, wash out bores thoroughly afterwards and 
apply a light coat of engine oil. If cylinders have 
been rebored or honed heavily, measure cylinder 
diameters again to assure proper selection of piston 
size. 

E-36. Pistons, Rings, and Connecting Rods 
Pistons are each fitted with three rings, two com
pression rings and one oil control ring. The pistons 
have an extra groove above the top ring which 
acts as a heat dam or insulating groove to protect 
against sealing of the top ring in the ring groove 
with hard carbon. The piston pin is secured by 
the lock screw. 
The pistons and connecting rods were removed from 
the engine as assemblies. If cylinders were rebored, 
new oversized pistons and rings will have to be in
stalled. Use standard size pistons in cylinder bores 
up to .009" [0,2286 mm.] oversize measured at the 
bottom of the bore. For oversize, use the following 
chart: 

OVERSIZE PISTON APPLICATION CHART 

Oversize J 
Piston 
.010 11 I 

.030" 

.040" 

Use in Oversize 
Cylinder Bore Range 

.010"to.019" 

.020" to .029" 

.030" to .039" 
.040" 

. 020" I 
="=== 

Metric 

0,254 a 0,483 mm . 
0,508 a 0,737 mm. 
0,762 a 0,991 mm. 

1.016 mm. 

Disassemble the pistons and rods. Remove the 
two compression rings, the oil control ring, and 
the oil control ring expander from each piston. 
Do not remove the bolts from the lower end of the 
connecting rods unless the bolts are damaged. 
Clamp each connecting rod and piston assembly 
in a. padded bench vise and remove the piston pin 
lock screw and lockwasher. Press the piston pin 
out of the piston and connecting rod. Clean all 
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carbon, gum, and lacquer deposits from both the 
inner and outer surfaces of each piston, connecting 
rod, and piston pin. Use a ring groove cleaner or a 
broken ring filed to a sharp square edge to clean 
the carbon from the piston ring grooves and the 
insulator groove. Use care not to scrape metal from 
the sides of the grooves or make burrs on ring 
groove surfaces. Run a length of wire through the 
oil spray hole near the lower end of the connecting 
rod to clear the hole of hardened oil deposits or 
foreign matter. Carefully inspect the pistons and 
replace any that are broken or cracked. Replace 
pistons if any of the ring lands are chipped, broken, 
or rounded on the edges; or if the piston is scored, 
scratched, or burned so seriously that the imperfec
tions cannot be removed with a hand honing stone 
or crocus cloth. 
Replace the pistons as follows: 
a. After cylinder bores have been carefully checked 
for out-of-round and taper (Par. E-35), check fit 
of each piston to cylinder bore with block and 
pistons clean and dry and at approximately 70°F. 

FIG. 77-PISTON FITTING 

[21 °C.] by using Piston Fitting Gauge And Scale 
Tool No. C-690 as shown in Fig. 77. Use a .003" 
[0,0762 mm.] thickness gauge %" [19 mm.] wide. 
The piston is fitted upside down in the block to 
facilitate the operation. The gauge must extend the 
full length of the piston on the thrust side (opposite 
side from slot in piston skirt). Scale should register 
5 to 10 pounds [2,3 a 4,5 kg.] pull to remove the 
thickness gauge from between cylinder wall and 
piston. Excessive pull indicates need for a slightly 
smaller piston or additional honing of cylinder. In
sufficient pull indicates need for fitting a larger 
piston. 
b. Check and if necessary correct connecting rod 
alignment using a connecting rod aligning fixture, 
such as the one shown in Fig. 78, in accordance 
with the instructions furnished with the fixture. 
c. Check the piston pin fit. The piston pins are 
fitted with a clearance of .0001" to .0003" [0,0025 
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FIG. 78-CHECKING CONNECTING ROD 
ALIGNMENT 

1-Feeler Gauge 
2-Fixture 

a 0,0076 mm.] which approximates a light thumb 
push fit at room temperature. See Fig. 79. The 
piston pins are anchored in the rods with lock 
screws. Installation of oversize pins in this engine 

FIG. 79-PISTON PIN FITTING 

is not recommended as experience has shown that 
should a pin be worn sufficiently to require replace
ment, the piston should also be replaced. 
Clamp the connecting rod in a vise using jaw shields 
of soft metal or two pieces of hardwood, one on 
each side of the rod and positioned approximately 
3" [76 1nm.] from the piston pin end. Start 
the piston pin in the piston with the lock 
screw groove facing down. Assemble piston to 
connecting rod with the piston skirt T -slot on 
the opposite side from the oil spray hole in the 
bearing end of the connecting rod. Install the 

FlG. 80-CON:ti[ECTING ROD AND PISTON 
t-Oil Spray Hole 
2-Piston ~kirt T slot 
3-Relative Position of Camshaft 

piston pin lock screw and torque 35 to 41 lb-ft. 
[4,8 a 5,7 kg-m.]. 
d. Place piston and rod assembly in a connecting 
rod aEgning fixture and check alignment of the 

FIG. 81-CHECKING PISTON AND 
CONNECTING ROD ALIGNMENT 

!-Feeler Gauge 
2-Fixture 
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assembly as shown in Fig. 81. Follow instructions 
furnished with the fixture. 
e. Using a feeler gauge and new piston rings, check 
the width of the two compression ring grooves and 
the oil ring groove. Replace the piston if the widths 
of the grooves are not with the limits given in 
the specifications. 

FIG. 82-CHECKING PISTON RING 
SIDE CLEARANCE 

1-Feeler Gauge 
2~Piston Ring 

FIG. 83-PISTON RING GAP 

Insert feeler gauge between ring and piston to back 
of groove. Replace piston if ring groQves are not 
within allowable tolerances. If a feeler gauge larger 
than .006" [0,152 mm.] can be .inserteo W6" [1,6 
mm.] between piston and up\)el" compression ring, 
groove is worn excessive1y bei:l-m:outhed and 
piston should be replaced. 
f. Check piston ring end gap by placing compres
sion ring in cylinder bore below ring travel using 
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head of an inverted piston as a plunger to push 
ring in squarely. End gap must be as shown in 
Par. E-37 for all rings. If less, file ends to obtain 
minimum gap. With cylinders bored to an exact 
ring oversize of +.020", +.030", or +.040" [0,508-
0,762-1,016 mm.] the proper end clearance as 
given in Par. E-37 will result. If end gaps are 
not within the limits given in Par. E-37, rings are 
of the wrong size or were incorrectly filed for fitting. 
g. Install a new ring set using either production 
replacement rings or service type oil control rings. 
Production type replacement piston rings are the 
same as the original factory-installed rings while 
service oil control ring sets have different com
ponents, notably the oil ring expander. Follow 
instructions of manufacturer for proper installation. 
Use a piston ring expander to install rings on 
pistons. Do not expand rings more than necessary 
to install, also be careful not to burr the piston 
with ends of rings. Install bottom (oil) ring first, 
center ring second, and top ring last. 

10444 

FIG. 84-PISTON RING INSTALLATION 

The width of the compression rings is %!" [2,38 
mm.] and that of the oil control ring is %;" [4,78 
mm.]. While the compression rings are of the same 
size, they are different in construction and must 
not be interchanged. Install these rings as shown 
in Fig. 84. The upper compression ring has an 
inside beveled edge which must be installed toward 
the piston top. The face of the lower compression 
ring is tapered approximately .001" [0,03 mm.]. 
The letters T or TOP on the upper edge indicate 
how the ring is to be installed. 

E-37. Piston Ring Application Chart 
Cylinder Bore Correct Rino Gap End Gap 

Oversize Ring Size Fitting 

Std. to .009 • Std. None .007' to .045' 
[a 0,483 mm.l [0.1778a 1,1430 mm.l 

.010' to .019' -.020' File fit .007' to .017' 
[0,254 a 0,4826 mm.[ [0,1778 a 0.4318 mm.l 

,020' to .024 • -.020' None .007' to .029 • 
[0,508 a 0,6096 mm.[ [0,1778 a 0,7366 mm.l 

----· 
.025' to .029 • -.030' File fit .007' to .017 • 

(0,635 a 0,7366 mm.l 

.030' to .034' · -.030' None .007 • to .029 • 
[0,762 a 0,8636 mm.l 

.035 • to ·.039 • -.040' File fi! .007' to .017' 
(0,8890 a 0,9906 mm.l 

.040' [1,016 mm.l -.040' None .007' to .017' 
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E-38. Crankshaft 
The crankshaft is machined from a heat-treated 
carbon steel forging and is carefully balanced both 
dynamically and statically. The crankshaft is 
supported by three replaceable main bearings. The 
front main bearing is flanged to take the end 
thrust of the crankshaft. A flanged section on the 
rear of the crankshaft acts as an oil slinger. While 
the crankshaft is out of the engine, handle it care
fully to prevent damage to the connecting rod 
crankpins and the main bearing journals. Refer 
to Fig. 85. 

E-39. Crankshaft Inspection and Repair 
Clean out the drilled oil passages in the crankshaft 
journals with a small rifle brush making sure to 
get rid of all sludge or gum deposits. Blow out 
the passages with compressed air after cleaning. 
Clean the crankshaft thoroughly with a suitable 
cleaning solvent. Inspect the crankshaft for cracks, 
alignment, and condition of the crankpins and the 
main bearing journals. Use magnaflux equipment, 
if available, to check for cracks or structural flaws. 
Cracks, misalignment, and scored or worn journals 
and crankpins necessitate crankshaft repair or 
replacement. 
Check crankshaft counterweights to be sure they 
are not loose. 

E-40. Checking Crankshaft Alignment 
To check alignment, mount the crankshaft in the 
cylinder block with the front and rear bearings in 
place but with the intermediate bearing removed. 
With a dial indicator mounted on the crankcase 
and the indicator button resting on the inter
mediate bearing journal, slowly rotate the crank
shaft and note the reading on the indicator diaL 
Install the intermediate bearing and remove first 
the front and then the rear bearings to repeat the 
operation with the dial indicator, checking the 
front and rear bearing journals. The maximum 
allowable run-out is .002" [0,0508 mm.]. 

l 
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FIG. 85-CRANKSHAFT AND BEARINGS 
1-Bearing Dowel 
2-Front Bearing 
3-Center Bearing 
4-Rear Bearing 
.S-Flywheel Bolt 

6-Crankshaft 
7,-Flywheel Dowel-Bolt 
8:_Crankshaft Shim 
9-Thrust Washer 

10-Woodruff Key No. 9 

11-Crankshaft Gear 
12-Gear Spacer 
13-0il Slinger 

E-41. Checking Main Bearing Journals 
An ordinary 3 11 [7,62 em.) micrometer may be used. 
The standard journal diameter is 2.334C' to 
2.3331 11 [5,9286 a 5,9261 em.) for allmain bearings. 
Allowable taper or out-of-round of the journalsis 
.001 11 [0,0254 mm.). 

E-42. Checking Connecting Rod Crankpins 
Check the crankpin diameters with a micrometer 
to ensure that they are not out-of-round or tapered 
more than .001 11 [0,0254 mm.]The standard crank
pin diameter is 1.9383 11 to 1.9375 11 [4,9233a 4,9213 
em.]. 

E-43. Deleted. 

E-44. Crankshaft Main Bearings 
The crankshaft rotates on three main bearings 
with a running clearance of .0003" to .0029" 
[0,0008 a 0,0103 mm.]. 
These bearings are positioned and prevented from 
rotating in their supports in the· cylinder block by 
dowel pins. Dowel pins are used in both the center 
and the rear bearing caps. No dowel pins are use<i 
in the front bearing cap because the bearing has 
a flange. The front main bearing takes the end 
thrust of the crankshaft. The main bearings are 
of premium type which provides long bearing life. 
They are replaceable and when correctly installed, 
provide proper clearance without filing, boring, 
scraping, or shimming. Crankshaft bearings can 
be removed from this engine only with the engine 
out of the vehicle. Crankshaft bearings must be 
replaced as a complete set of three bearings, each 
bearing consisting of two· halves. Main bearings 
are available in the standard size and the following 
undersizes : 

.001" [0,025 mm.] .012 11 [0,304 mm.] 

.002 11 [0,050 mm.] .020 11 [0,508 mm.] 
.. 010 11 [0,254 mm.] .030 11 [0,762 mm.] 

The .001 11 and .002 11 undersize main bearings are 
for use with standard size crankshafts having 
slightly worn journals. The .010 11 , .020", and .030" 
undersize bearings are for use with undersize 
crankshafts in those sizes. The .012 11 undersize 
bearings are for use with .010 11 undersize' crank
shafts having slightly worn journals. Bearing sizes 
are rubber stamped on the reverse side of each 
bearing half. 

E-45. Crankshaft Main Bearing Inspection 
The crankshaft journals must be carefully inspected 
as detailed previously in Par. E-41. Worn journals 
will require undersize bearings. Scored, flaked, or 
worn bearings must be replaced. Measure the main 
bearing bores in the cylinder block using a telescope 
gauge and micrometer. Measure the bores at right 
angles to the split lfne and at 45° to the split line. 
The bores should not be over .001 11 [0,0254 mm.] 
out-of-round or .001" in taper from end to end. 
Also, the bores should not be more then .001 11 

O¥ersize, considering the average diameter of the 
bore. 

E-46. Fitting Crankshaft Main Bearings 
Using Plastigage 

After wiping and carefully inspecting the bearing 
bore, install the proper bearing. See that the oil 
hole in the bearing upper. half registers properly 
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with the oil hole in the block, and that the bearing 
lock fits properly in the notch in the block. Install 
the crankshaft if replacing bearings with the engine 
out of the vehicle. The desired running fit (dif
ference between the diameter of the crankshaft 
journal and the inside diameter of the fitted bear
ing) for a main bearing is .0003 11 to .00 2 9 11 [ .0008 
a .0074 mm.]. With a dimension in excess of this 
standard running fit, a satisfactory bearing replace
ment· cannot be made and it will be necessary to 
regrind the crankshaft. Install the bearing lower 
half and the bearing cap and draw the nuts down 
equally and only slightly tight. Rotate the crank
shaft by hand to be sure it turns freely without 
drag. Pull the nuts tighter, first one then the other, 
a little at a time, intermittently rotating the crank
shaft by hand until the recommended torque of 
35 to 45 lb-ft. [4,8 a 6,2 kg-m.] is reached. If the 
bearings are of the correct size, and lubricated with 
light oil before .installation, the crankshaft should 
turn freely in the bearings. If the crankshaft cannot 
be turned, a larger bearing is required. If there is no 
binding or tightness, it is still necessary to check 
clearance to guard against too loose a fit. Never file 
either the bearing cap or the bearing to compensate 
for too much clearance. Do not use shims under a 
bearing cap or behind a bearing shell. Do not run a 
new bearing half with a worn bearing half. The use 
of "Pla&tigage" of the proper size to measure .001" 
[0,025 mm.] clearance is recommended for check
ing crankshaft main bearing clearance. The method 
of checking clearance is as follows: 
a. Remove the bearing cap and carefully wipe 
all oil from the bearing and the journal. 
b. Lay a piece of "Plastigage" Ys 11 [3 mm.] 
shorter than the width of the bearing across the 
journal (lengthwise of the crankshaft). 
c. Install the bearing and cap and tighten first 
one nut, then the other, a little at a time to the 
specified torque. As the bearing tightens down 
around the journal, the "Plastigage" flattens to a 
width that indicates the bearing clearance. 
d. Remove the cap and measure the width of 
the flattened "Plastigage," using the scale printed 
on the edge of the envelope. The proper size "Plasti
gage" will accurately measure clearance down to 
.001 11 • 

e. If the flattened "Plastigage" tapers toward 
the middle, or toward the end, or both ends, there 
is a difference in clearance, indicating a taper, a 
low spot, or other irregularity of the bearing or 
journal. 

E-47. Fitting Crankshaft Main tsearings 
Using Shim Stock 

Thin feeler or shim stock may be used instead of 
"Plastigage" to check bearing clearances. The 
method is simple, but care must be taken to protect 
the bearing metal surface from injury by too much 
pressure against the feeler stock. 
a. Cut a piece of .001 11 [0,025 mm.] thick, by 
;Y2 11 [12,7 mm.] wide, feeler stock Ys 11 [3 mm.] 
shorter than the width of the bearing. Coat this 
feeler stock with light engine oil and lay it on the 
bearing in the cap, as shown in Fig. 86. With the 
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shim in this position, install the bearing and cap 
on the crankshaft. 

10442 

FIG. 86-SHIM STOCK IN POSITION ON 
MAIN BEARING 

1-0.001" Feeler Stock Yz" Wide 

b. Tighten the bearing cap nuts, first one and 
then the other, a little at a time to 35 to 45 lb-ft. 
torque [4,8 a 6,2 kg-m.]. 
c. Turn the crankshaft by hand not more than 
one inch in either direction. 

Caution: Turning the crankshaft more may imbed 
the shim stock in the bearing, giving a false indica
tion of fit and damaging the bearing. 

If the bearing clearance is correct, the piece of .001" 
feeler stock should produce a light to heavy drag. 
If there is little or no drag the bearing fit is too 
loose. If the crankshaft will not turn there is not 
enough clearance. In either case another bearing 
must be selected to provide the proper fit. 
d. After the bearing has been correctly fitted, 
remove the shim stock, wipe the bearing and 
journal carefully and apply clean engine oil to the 
surfaces. Replace the cap and tighten the nuts 
fir&t one, then the other, a little at a time, to the 
prescribed torque. The crankshaft should now turn 
freely without drag. 

E-48. Connecting Rod Bearings 
The connecting rod bearings, like the crankshaft 
main bearings, are of the replaceable type. When 
correctly installed, the bearings provide proper 
clearance without filing, boring, scraping, or 
shimming. 
Main bearings with maximum wearing surfaces 
are obtained through the use of offset connecting 
rods. When the rods are installed, the offset "A" 
in Fig. 87 is placed away from the nearest main 
bearing "B". 
The oil spray hole should be on the "follow" side 
or away from the camshaft, toward the right side 
of the vehicle. Because of the offset and oil spray 
hole, No. 1 and 2 or No. 3 and 4 connecting rods 
cannot be interchanged for if they are reversed, 
the oil spray hole will be on the wrong side. No. 1 
and 3 or No. 2 and 4 can be interchanged. 
Connecting rod bearings should be replaced as a 
complete set. Each bearing consists of two halves. 
Connecting rod bearing sets are available in stand
ard size and the following undersize: 

.001 11 [0,025 mm.) .012 11 [0,304 mm.] 

.002 11 [0,050 mm.] .020 11 [0,508 mm.] 

.Q10 11 [0,254 mm.] .030 11 [0,762 mm.] 
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FIG. 87--CONNECTING ROD OFFSET 

The .001" and .002" undersize bearings are for use 
with standard size crankshafts having slightly 
worn crankpins that do not require grinding. The 
.012" undersize bearings are for use with slightly 
worn crankshafts that have been previously ground 
for .010" undersize bearings. 
Should it be necessary to replace the bearings due 
to wear, replacement of piston rings and piston 
pins is also recommended. 

NOTE: Should it be necessary to replace a scored 
or burned No. 1 connecting rod bearing, see Par. 
E-93 regarding timing gear oil jet. 

E-49. Connecting Rod Bearing Inspection 
The bearing fits may be roughly checked by shaking 
the connecting rod by hand, prior to removal of 
the bearing cap, to determine if it is loose on the 
crankshaft. The crankpins must be carefully in
spected as detailed previously in Par. E-41. Worn 
crankpins will require undersize bearings. Scored, 
flaked, or worn bearings must be replaced. 

E-50. Installing Connecting Rod Bearings 
New bearings must be installed so that the oil 
spray hole in the upper bearing half aligns with 
the oil spray hole in the connecting rod. Each 
bearing cap must be installed to seat evenly on the 
connecting rod from which it was removed, and in 
the same position. After wiping and carefully in
specting the bearing bore in the connecting rod, 
install the proper bearing. Never file either the 
bearing cap or the bearing to compensate for too 
much clearance. Do not use shims under a bearing 
cap or behind .a bearing shell. Do not run a new 
bearing half with a worn half. 

The desired running fit (difference between the 
diameter of the crankpin and the inside diameter 
of the fitted bearing) for a connecting rod bearing 
is .003" to .0025" [0,0076 a 0,0635 mm.]. With a 
dimension in excess of this standard running fit, a 
satisfactory bearing replacement cannot be made 
and it will be necessary to regrind the crankshaft. 
Install the bearing lower half and the connecting 
rod cap and draw the cap bolt nuts down equally 
and only slightly tight. Move the connecting rod 
endwise, one way or the other, on the crankshaft 
to be sure the bearing is not tight. Pull the nuts 
tighter, first one then the other, a little at a time, 
and keep trying the fit of the rod on the crankshaft 
by hand until the recommended torque of 35 
to 45 lb-ft. [4,8 a 6,2 kg-m.] is reached. If the 
bearings are of the correct size, and have been 
properly lubricated with light engine oil before in
stallation, the connecting rod should be easy to 
slide back and forth parallel to the crankpin. 
If the connecting rod is tight on the crankshaft, a 
larger bearing is required. If there is no binding 
or tightness, it is still necessary to check clearance 
to guard against too loose a fit. The use of "Plasti
gage" or shim stock of the proper size to measure 
.001" [0,0254 mm.] clearance is recommended for 
checking connecting rod bearing clearances. This 
is the same material recommended for checking 
crankshaft main bearings and the method of check
ing is similar. Referto Par. E-46 or E-47. C~nnect
ing rod bearings are fitted to the same clearance as 
the main bearings but the torque specified for con
necting rod cap bolts is different. 

E-51. Connecting Rod Side Play 
Check the connecting rod side play with a feeler 
gauge as showr. in Fig. 88. The side clearance is 
.004" to .010" [0.1016 a 0,254 mm.]. 

FIG. 88-CONNECTING ROD SIDE PLAY 
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E-52. Deleted. 

E-53. Camshaft ahd Bearings 
Th~ camshaft is supported at four points in the 
cyhnder block. The front is supported in a re
placeable, steel-shell, babbit-lined bearing. 'The 
bearing is pressed into place. The. other three bear
ing surfaces are· precision machined in the cylinder 
block . .The ·camshaft bearings are pressure lubri
cated through drilled passages in the crankcase. 
End thrust of the camshaft is taken by a thrust 
plate bolted to the crankcase. The camshaft is 
driven by a silent helical-cut tooth timing gear at 
the front of the engine. A worm gear, integral with 
the camshaft, drives the oil pump and. distributor. 
The fuel pump io actuated by an eccentric forged 
onto the camsh-::.i"t. · · 
Clean the carrshaft thoroughly in cleaning solvent. 
lrispect all cnmshaft bearing surfaces to determine 
if they are scored or rough. The cam faces must be 
perfectly smooth throughout their contact face 
and must not be scored or worn. ' 

E-54. Camshaft Front Bearing Replacement 
Use a suitable driver to remove the carn:shaft front 
bearing from the cylinder block. To install a new 
bear~ng, align the oil hole in the .bearing with the 
bored oil hole i~ the cylinder block and drive the 
bearing. in· until the fr.ont end of the bearing is 
flush w1th the front surface of the cylinder block. 
Make sure the oil hole is open and clear. It is not 
necessary to line-ream the bearing after installation 
because bearings for replacement are precision 
reamed to the finished size. Do not stake the 
bearing. . · · 

E•55. Camshaft End Play . 
End play of the camshaft is determined by running 
clearance between the rear face of the camshaft 
gear and ~he tqru,st plate and .is establisl:led by the 
spacer thickness. The standard clean·: -~e is ~004 II 
tq .007 11 [<l,102 a 0;178 riim;] and can be measured 
by a dial indicator. A~ a general rule this clearance 
will cliange· but little t.P.rough wear or when a new 
gear is instalh!d. To ··predetermine the correct end 
fl9at with the gear, spacer, and thrust plate re
moved, measure the thickness of both the thrust 
plate and spacer witl;i a micrometer. The thickness 
of the spacer should "be approximately .006 11 

[0,152 mi?.J. greater than that of the .thrust plate. 
When th1s 1s ·correct ~nd the parts are assembled 
and drawn tight1y together by. the gear retaining 
scr.e1'1'; :t;he and play ·should come within standard 
limits .. : : , .. , · ·•·· .. . · · · · 

E-55~- Timinli::Gears and Cover· 
The timing gear{ are- mounted at the front of 'the 
epg~ne. Ca,mshaft dri~e i!(' throtigh' helical-cut 
tlmmg . gears; a steel· gear. on the crariksllaft and a 
pressed fiber ~ear on,. 'the camsh~tft. The· gears are 
keyed to the1r respective shafts. The camshaft 
driven gear is secured , on the front end of the 
camshaft by means of · a capscrew and a plain 
washer. The crankshaft gea,r is secured on the 
front end of the crank$haft by a nut threaded onto 
the front end ofthe crankshaft holding the crank-
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shaft pulley, crankshaft oil: slinger, and l:he crank
shaft· drive gear spacer. The timing gears are 
lubricated through a jet threaded into the crank
case directly above the gear contact and oils1,1pplied 
through a drilled passage' from . the front main 
bea~,:ing. The timing geani are . enclosed . by the 
sealed timing cover. The oil seal in the co.ver bears 
against th;e hub of the crankshaft pulley, Timing 
gears are ,accessible for inspection or replacement 
with . the engine installed in the vehicle after re" 
moving the radiator, belt drive pulley, and timing·· 
cover. 
Should it be necessary to replace the timing gears 
attention must be given to the end float of both 
the . camshaft and crankshaft and to the running · 
clearance of both gears. It is also advisable to 
check both the oil jet and oil passage to the crank~ 
shaft front beadng to be, sure that they are clear. 

E-57, Inspection and Repair· 
Ch.eck the general condition of both gears and 
inspect for evidence of excessive wear. Replace 
excessively worn or damaged· gears. Inspect the 
cover and replace if bent or damaged. It is recom
mended that the crankshaft oil seal in the cover 
be replaced when the cover is removed tb ensure a 
good seal around the crankshaft. To replace this 
seal wi~~ the engine in the vehicle requires removing 
the rad1ator and water pump. 

E-58. Valves, Springs, and Guides 
The exhaust valves seat on the top of.the cylinder 
block with the stems extending down through . 
replaceable valve guides. The exhaust valves are 
actuated by the camshaft through exhaust vaive 
tappets. The exhaust 'valve springs are assembled 
and locked on the lower end of the exhaust valve 
ste!lls. The retaining locks are the split type, which 
fit m a recess on the valve stems and into the taper 
in the valve spring retainers. 
Adjustment of exhaust valves is by means of the 
adjusting screw threaded into the upper end of the 
exhaust valve tappets. An exhaust valve rotator. 
used as a valve spring retainer is installed on the 
lower end of the exhaust valve. This valve rotator 
known as "Roto Cap", is a spring-loaded bali 
bearing device. On each 'lift, or opening stroke of 
a valve, the rotator gives the valve a slight positive 
clockwise rotation. 
The intake valves operate in valve guides in the 
cylinder head and are actuated by rocker arms. 
The rocker arms are actuated by valve push rods 
and the intake valve tappets. The intake valve 
springs, the intake valve spring retainers, and the 
intake valye . spring retainer locks make up the 
remainder of the valve operating parts. An intake 
valve spring retainer oil seal virhieh encircles the 
upper end of the intake valve between ·the valve 
locks and' the tipper end of the valve guide controls 
the passage of oil along the valve stem a~d guide. . . ' 

No:te:. Whe~- engine. trouble indiCates defective 
valves as a possible source -of trouble, also check 
the . vacuum-pump-tq~manifold ;vacuum line con~ 
nector. · 



'Jeep' UNIVERSAL and 'Jeep' DISPATCHER E 

E-59. Inspection of Valves, Springs, 
and Guides 

Clean the valves on a wire wheel, making sure that 
all carbon is removed from the top and the under
side of the heads and that all gum and varnish 
deposits are removed from the stems. 
Polish the valve stems with steel wool or crocus 
cloth. Visually inspect all valves for warpage, 
cracks, or excessive burning and discard if one of 
these conditions exists. Replace any worn, pitted, 
or corroded valves that cannot be cleaned with a 
wire brush. Replace any valves when seats are 
pitted, burned, or corroded so badly that they 
cannot be cleaned up with a light refacing on .a 
valve refacing machine. 
Replace valves with marks of scoring or abrasion 
visible on the stem. Replace any valves with bent 
stems which will be apparent when the valve is 

FIG. 89-TESTING VALVE SPRING 
1-Torque Wrench 
2-Spring Testing Fixture 
3-Valve Spring 

mounted in the valve refacing machine. 

Note: Use only hard-face exhaust valves, Part 
No. 928342, for replacement. 

Examine the stems of valves which employ the 
ball bearing rotators. Wear marks around the cir
cumference of the stems indicates that the valve is 
rotating satisfactorily. Vertical heavy pressure 
areas indicate that the valve is not rotating and the 
valve spring retainer (Roto Cap) should be replaced 
if at fault. Check the diameter of the valve stem 
at two or three places along the length of the stem 
with a micrometer. The intake valve stem diameter 
is .3733" to .3738" [9,482 a 9,49S mm.]. The 
exhaust valve stem diameter is .371" to .37Z" 
[9,423 a 9,449 mm.]. 

FIG. 90-VALVE WITH ROTO CAP 

Note: Exhaust and intake valve springs are 
similar in appearance. They must not be inter
changed as they have different spring charac
teristics. 

Wash the valve springs thoroughly in solvent. 
Visually examine the springs and replace any that 
are deformed or obviously damaged. Examine for 
corrosion from moisture or acid etching which might 
develop into surface cracks and cause failure. 
Measure the over all free length of the springs and 
replace any that do not measure to standard: 
13!12" [3S,7 mm.] for intake valve springs and 272" 
[63,S mm.] for exhaust valve springs. If possible, 
check each valve spring in a valve spring testing 
fixture as shown in Fig. 89. Test each spring when 
compressed to the two different spring lengths 
given (representing valve closed and valve open 
spring length). If any spring fails to register spring 
tension equal to or greater than the minimum load 
limit in pounds specified for that spring length, 
replace the spring. 

Length 
Intake valve spring ..... 1.66" [43,5 mm.] 

1.40" [35,6 mm.] 
Exhaust valve spring ... 2.11" [53,6 mm.] 

1.75' [44,5 mm.] 

Minimum Load 
66 lb. [29,9 kg.] 

140 lb. [63,5 kg.] 
47 lb. [21,3 kg.] 

110 lb. [49,9 kg.] 

Note: When using a spring checking fixture as 
shown in Fig. 89, it is necessary to convert the 
torque wrench reading which is in pounds-feet to 
the static pound pressure specified above accordi.ng 
to the instructions furnished with the wrench. For 
example, should the torque wrench reading be 
SO lb-ft. and the wrench is two feet long the static 
pressure of the spring will be SO x 2 or 100 lbs. 

Clean the valve guides with a standard valve guide 
cleaner or a wire brush. Check the. valve guides in 
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the cylinder block. Replace valve guides which are 
broken or worn enough to cause excessive valve 
stem-to-guide clearance. See Par. E-63. 
Standard intake valve clearance is .0007" to .0022" 
[0,01778 a 0,05588 mm.] and the exhaust valve 
clearance is .0025" to .0045" [0,0635 a 0,1143 mm.]. 
Excessive clearance between the valve stems and 
guides will cause improper seating and burned 
valves. When there is a tendency to draw oil vapor 
through the guide causing excessive oil consump
tion, fouled spark plugs, and poor low-speed per
formance. To check the clearance of the valve stem 
to the valve guide, take a new valve and place in 
each valve guide. Check the clearance with a 
suitably mounted dial indicator or feel the clearance 
by moving the valve stem back and forth. If this 
check shows excessive clearance it will be necessary 
to replace the valve guide. 

E-SO. Refacing Valves 
Reface the valves with a valve refacer. The valve 
refacer manufacturer's instructions should be fol
lowed carefully to ensure a valve face concentric 
with the valve stem. Reface both intake and ex
haust valves to an angle of 45°. Take off only the 
minimum of metal required to clean up the valve 
faces. 
If the thickness of the edge of the valve head is 
reduced to less than Ys2" [0,8 mm.] replace the valve. 

Note: Cocked or deformed valve springs or im
properly installed or missing locks can be responsible 
for valve problems. 

FIG. 91-GAUGING VALVE SEATS 

E-61. Valve Seat Inspection and Refacing 
Inspect the valve seats for cracks, burns, pitting, 
ridges, or improper angle. During any general 
engine overhaul it is advisable to reface the valve 
seats in both the cylinder block and head regardless 
of their condition. If the valve gmdes are to be re
placed, this must be done before refacing the valve 
seats. Note that later engines have hardened 
exhaust valve seat inserts. 
Valve seat inserts must be concentric with finish 
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ream of valve stem guides (exhaust) within .002" 
[0,051 mm.] total indicator reading. 
When necessary to reface the valve seats, use a 
valve seat grinder in accordance with the grinder 
manufacturer's instructions. Any grinding of valve 
seats should be preceded by touching up the 
grinding stone so that their angles are accurate and 
the stone is not clogged. Grind each valve seat to 
a true 45° angle. Never grind any more than is 
necessary to clean up pits, grooves, or to correct 
the valve seat runout. Check the valve seats with 
a dial indicator as shown in Fig. 91 after refacing. 

FIG. 92·-REFACING VALVES 
1-Valve Refacer 
2-Valve 

The valve seat should not be out of round more 
than .002" [0,051 mm.]. A simple check can be 
made in the absence of a dial indicator by spreading 
a thin coat of pencil lead or bearing-fitting blue on 
the valve face and then inserting the valve into 
the valve seat. With hand pressure, rotate the valve 
a quarter turn and then remove the valve and ob
serve the transfer of blue (or pencil lead) to the 
valve seat. An uneven transfer will indicate an 
inaccurate valve and valve seat refacing operation. 
After the seat is ground, check its width with a 
seat width scale or a steel scale placed across the 
face of the seat. The valve seat width after ref acing 
should measure ~:)2 " [2,3 mm.] and not wider than 
Ys" [3,2 mm.]. Valve seat width is vital. Too wide 
a seat can cause seat burning as it tends to trap 
and hold carbon particles. Seats that are too narrow 
will !'Ot transfer heat to the coolant rapidly enough 
to keep the valves in proper operating condition. 
When a valve seat has been refaced several times 
or where it must be cut deeply for adequate recon
ditioning, the seat may become too wide for efficient 
operation. Narrow the seat without changing its 
position in relation to the valve face by using a 
valve seat relief counterbore above the seat and a 
valve seat narrowing cutter below the seat. These 
operations are performed only after the valve seats 
have been refaced and then only when necessary. 
The finished valve seat should contact the approxi
mate center of the valve face. Check by applying 
an extremely thin coat of p@ncil lead or bearing
fitting blue to the seat. Then install and rotate the 
valve with light pressure. Blue (or pencil marks) 
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will transfer to the face of the valve. If the blue 
is near the top edge of the valve face, lower the 
valve seat by using the valve ·seat relief counter
bore. If the blue is transferred to the bottom edge 
of the valve face, raise the seat by using the valve 
seat narrowing cutter. 
When the valve seat can no longer be corrected, it 
is advisable to investigate installing seat inserts. 

E-62. Exhaust Valve Seat Insert Replacement 
Hardened valve seat inserts for exhaust valves were 
installed ih production beginning with engine serial 
number 4J-200614. They will seldom require re
placement. To avoid damaging the block, remove 
an insert with a tool designed for this purpose. 
When installing a new insert, make certain the 
counterbore is clean and smooth. Use a driver that 
w'ill keep the insert in true alignment with the bore. 
Cool the insert and the installing tool with dry ice 
for 30 minutes. 

Note: The insert should be sufficiently cooled 
to permit installation with light taps; excessive 
driving of the insert may cock it in the counter bore 
or crack the insert. 

Make certain the valve seat is facing out. Drive 
in the insert with the tool until it bottoms in the 
counterbore. After installation, grind the valve 
seat at an angle of 45° and then check with a dial 
indicator as shown in Fig. 91. 

E-63. Valve Guide Replacement 
Damaged, loose, or worn valve guides must be re
placed. Use a valve guide driver to drive out the 
old guides. When replacing valve guides, maximum 
engine performance can be secured only when the 
guide is positioned correctly. Driver W-238 is 
equipped with an adapter ring which correctly 
positions the guides. See Fig. 93. 

FIG. 93 -VALVE GUIDE DRIVER 

Start a new exhaust valve guide, blunt (nontapered) 
end first, into the valve guide bore in the top of 
the cylinder block. When properly positioned, the 
top end of the guide is exactly 1" [25,4 mm.] below 
the level of the top of the block as shown in Fig. 94. 
Start a new intake valve guide, tapered end first, 
into position from the bottom of the cylinder head. 
When properly positioned, the end of the guide is 
just flush with the end of the valve guide bore in 
the cylinder head as shown in Fig. 94. 

Run a reamer (Tool C-38) through the new guides 
after they have been correctly positioned. 

FIG. 94-VALVE GUIDE POSITIONS 
!-·Flush at this point 2-0ne Inch [25 mm.l 

E-64. Tappets and Cover 
The valve tappets are lubricated through oil 
troughs cast in the crankcase. The troughs are 
filled by oil sprayed from the connecting rod ends 
and passages are drilled through the tappet guides 
to carry the oil to the tappets. A groove around the 
center of the tappet shank carries the oil up and 
down the guide. 
Check the threads and fit of the exhaust valve ad
justing screw in the exhaust valve tappets. The fit 
of a screw should be such that a wrench is required 
to turn it into or out of the tappet as these are of 
the self-locking type. Replace the worn part, either 
the screw or the tappet, or both, if there is loose
ness between the parts. 

E-65. Crankshaft Rear Bearing Seal 
Oil leakage through the rear main bearing is pre
vented by a metal supported neoprene lip type 
seal which can readily be installed without remov
ing the crankshaft. 
Should trouble be experienced with oil leaking 
from the rear main bearing there are several points 
which should be checked. 
a. Be sure that the identifying paint daub on the 
bearing cap is the same as that appearing on the 
center bearing web. 
b. The bearing to crankshaft clearance must not 
exceed .0029" [0,0736 mm.]. 
c. Place sealer on the faces of the rear bearing cap 
from the rear oil groove to the oil seal grooves. 
d. Be sure the rubber oil seals extend about 1.[" 
[6 mm.] below the bottom face of the cap. 
e. Be sure the oil pan gasket is not leaking. 
f. Check to be sure the oil leak is not at the cam
shaft rear bearing expansion plug or from the 
crankcase. 
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E-66. Floating ()il Intake 
The floating oil intake .is attached to the bottom 
of the crankcase with two screws. The float and 
screen causes it to.·ride, rai~e and lower with the 
amount of oil in th~ pan. This prevents water or 
dirt, which may M.ve accuni~lated in the bottom 
of the oil pan, from circulatin,g through the engine 
because the oil is drawn horizontally from the top 

FIG. 95-FLOATING OIL INTAKE AND PAN 
1-0il Float 
2-Gasket 
3-0il :float Support 
4-Screw and Lockwasher 
S-Oil Pan Gasket 
6-0il Pan 
7-Bolt and Lockwasher 
8-Drain Plug 
9-Drain Plug Gasket 

surface. Whenever removed,_ the float, screen, and 
tube shouJd be cleaned thoroughly to remove any 
accumulation . .of dirt. ,Also clean the oil pan. 
Flqctuatin,g .oil pressure, ,can usually be traced to 
an air leal,{ between the oil float support .and the 
crankcase. 
Be sure the float support flange is flat. Clean both 
the flange and the crankcase surfaces thoroughly 
before installing a new gasket. Be sure the retaining 
screws are tight. 

E-67. Oil Pump 
The oil pump is located externally on the left side 
of the engine. In operation oil is drawn from the 
crankcase through the floating oil intake then 
passes through a drilled passage in the crankcase 
to the pump from which it is . forced through 
drilled passages to the crankshaft and camshaft 
bearings. When it is necessary to remove an oil 
pump, first remove the distributor cover and note 
the position of the distributor rotor so that the 
pump may be reinstalled without disturbing the 
ignition timing. To install the pump without dis
turbing the timing, the pump gear must be cor
rectly meshed with the camshaft driving gear to 
allow engagement of the key on the distributor 
shaft with the pump shaft slot, without changing 
the po'sition of the distributor rotor. Distributor 
can be installed only in one position as the slot and 
driving key are machined off-center. 
The oil pump consists of an inner and outer rotor 
within the pump body. An oil relief valve is 
mounted in the pump body which controls the oil 

FIG. 96-QIL PUMP 
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1-Cover Screw 
2-Cover 
3-Cover Gasket 
4-Shaft and Rotors 
5-Body Assembly 
6-Driven Gear 

7-Pump Gasket 
8-Gear Retaining Pin 
9-Relief Valve Retainer 

10-Relief Valve Retainer Gasket 
11-Relief Valve Spring 
12-Relief Valve Plunger 
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pressure. To disassemble the pump, Fig; 96, first 
remove the gear which is retained by straight 
pin. It will be necessary to file off one enu of the 
pin before driving it out with a small drift. By re
moving the cover the outer rotor arid the inner 
rotor and shaft may be rem~yed through, the 
cover opening. Failure of the pump to operate .at 
full efficiency may usually be traced to excessive 
end float of the rotors or excessive clearance be
tween the rotors. The clearance between the outer 
rotor ·and the pump body should also be ·checked. 
Match the rotors together with one lobe of the inrier 
rotor pushed as far as possible into the notch of the 
outer rotor. Measure the clearance between the 
lobes of the rotors as shown in Fig. 97. This clear
ance should be .010 11• [0,254 mm.] or less. 
If more, replace both rotors. Measure the clearance 
between' the outer rotor and· the pump body as 
shown in Fig. 98. Should this clearance exceed 
,012" [0,305 ·mm.] the fault is probably in the 
pump body and it should be replaced. End float 
of the rotors is controlled by the thickness of the 
cover gasket which is made of special material that 
can be only slightly compressed. Never use other 
than a standard factory gasket. Check the cover 
to be sure the inner surface is not rough or scored 
and that it is :flat within .001 11 [0,025 mm.] tested 
with feeler gauges, Fig. 99 .. . Measure thickness of 
the rotors which musfbewithin .001 11 of each other. 
Assemble the rotors in the pump body and install 
the cover without the ,gasket. When the cover 
screws are tightened to normal tension, there 
should be interfer.ence between the rotors and the 
cover making it impossibleto turnthe pump s~ft 
by hand. Remove the cover and replace it with 
the gasket in position. The rotors sh<;mld then 
rotate freely, proving that end float of the rotors 
is less than the thickness ofthe gasket when com-

FIG. 97.:__CHECKING OIL PUMP ROTORS 

pressed or .004 11 [0,102 mm.]. After assembling 
the gear on the pump shaft, check the running 
clearance between the gear and pump body with a 
feeler gauge. This clearance should be from .022 11 

to .051 11 [0,559 a 1,295 mm.]. 
Pump output is controlled by a pressure relief 
valve. 

CAUTION: The oil pressure relief spring is cali
brated. Never stretch this spring to alter the relief 
valve • pressur~ setting .. Adju,st this setting by the 
use of shims only. Shims are available that can be 

added between the retahier and the spring tq ,in
. crease;'pressure. W'.hen shims are present, removing 
shims will decrease pressure. · 

FIG. 98-'-CHECKlNG OUTER ROTOR TO 
OIL PUMP BODY 

FIG. 99-CHECKING OIL PUMP COVER 

This adjustment will change the pressure at higher 
speeds but not at idle speed. Safe minimum pres
sure is 6 psi. [0,4 kg-cm2] at idle, at which point 
the oil pressure light· goes out; and 20 psi. [1 ,4 
kg-cm2] at 2000 rpm. (32 mph. [51 kph.]). 
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E-68. Oil Pan 
Examine the oil pan carefully for evidence of cor
rosion, dents, or other damage. Special attention 
should be given to the mounting flange to be sure 
of proper alignment and a tight seal at the cylinder 
block, oil pan, and engine front plate. Whenever 
the oil pan is removed, it is best to install a new 
oil pan gasket. 

E-69._ Flywheel 
The flywheel is mounted on the rear flange of the 
crankshaft. The crankshaft, flywheel, and clutch 
assembly are statically and dynamically balanced 
separately and as a unit; therefore, these com
ponents should be assembled in their original rela
tive positions to maintain this balance. 

E-70. F"lywhe~l Inspection 
Clean the flywheel thoroughly with cleaning sol
vent. Inspect the clutch face of the flywheel for 
a burned or scuffed condition or rivet grooves. 
Check the flywheel for run-out or improper mount
ing according to the installation procedure given 
in Par. E-88. 

If the inner ends of the flywheel ring gear teeth are 
only slightly burred or snubbed, remove the burrs 
and reshape the teeth using a small emery wheel. 
If, however, the teeth are broken, cracked, or 
seriously burred, the ring gear should be replaced. 

E-71. Ring Gear Replacement 
The ring gear is secured on the flywheel by a shrink 
fit. Before starting the operation of replacing the 
ring gear, place the new ring gear agaip.st ~he old 
gear to make certain both have the same number of 
teeth. 
To remove the ring gear from the flywheel, drill a 
%" [9,5 mm.] hole through the ring gear and cut 
through any remaining metal with a cold chisel. 
Remove the ring gear from the flywheel. Thorough
ly clean the ring gear surface of the flywheel. Heat 
the new ring gear evenly to a range of 650°F. to 
700°F. [343°C. a 371 °C.] and place it on the cold 
flywheel, making certain that the chamfer on the 
teeth is on the crankshaft side of the flywheel. Be 
sure that the ring gear is firmly seated on the fly
wheel. Allow the ring gear to cool slowly to shrink 
it onto the flywheel. Do not quench the ring gear; 
allow it to slowly air cool. 

FIG. 100-CYLINDER HEAD 
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]· .. ·--Pan Head Screw 
2·-Cable Lower Clip 
3·····Cable Upper Clip 
4-·Nut 
5·-· Washer 
6--·Cable Bracket 
7-·0il Seal 
8-···Rocker Arm Cover 
9-Gasket 

I 0--Cover Stud 
1 1---Connector 

12-Pipe Plug 
13-Cy!inder Head 
14-Gasket 
IS-Thermostat 
16-Gasket 
17-'--Water Outlet Fitting 
18-Screw and Lockwasher 
19-Carburetor Mounting Stud 
20-Pipe Plug Yz" 
21-Pipe Plug )4' 
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E-71 A. Flywheel· Pilot Bushing 
Inspect the flywheel pilot 'bushing in the flywheel. 
For procedure on replacing the bushing, refer to 
Par. J-14. 

E-72. Flywheel Housing 
The flywheel housing, which encloses the flywheel 
and clutch is bolted to the engine rear plate and 
cylinder block. ·The rear of the housing provides 
the front support for the transmission. Examine 
the housing for cracks and .distortion of the 
machined surfaces. The front face must seat evenly 
against the engine rear end plate without evidence '' 
of warpage. The rear face must be parallel to the 
front face. Improper alignment may cause trans~ 
mission. gear disengagement. In addition, the opem
ing in the rear of the housing, which serves as a 
pilot for the transmission, must be concentric with 
the crankshaft. The flywheel housing sho~ld ·be 
checked for alignment after it is installed on the 
engine. Refer to Par. E-89. 

E-73. Core Hole Expansion Plug 
Any evidence of coolant leakage around any of 
the core hole expansion plugs will require replace
ment of the plug. The expansion plug at tile rear 
end of the cylinder block can be driven out with a 
24" [60 em.] length of half-inch bar stock carefully 
inserted through the camshaft bore in the cylinder 
block. The other core hole expansion plugs in the 
cylinder block and cylinder head can be removed 
by piercing the center with a sharp tool and prying 
them out. Before attempting to install a new plug, 
clean the hole thoroughly. Apply a thin coat of 
seaier on the new plug and install the plug ·:with a 
driver. 

E-74. Cylinder Head 
Be sure that water passages are open and that 
all carbon is removed. Inspect all tapped openings. 
Repair any damaged threads or broken studs. Run 
a tap in the threaded holes to clean up rough or 
damaged threads. Before using ·a tap, squirt 
penetrating oil on the threads. Discard or repair 
cracked cylinder heads, also those warped .010" 
[0,254 mm.] or m6re over the full length of the head. 

FIG. lOOA-VACUUM TEE 

The right side o£ the cylinder head has a vacuum 
tee positioned at a 17° angle. When installing a 
vac~um-operated heater, remove the Yij" pipe 
plug from the tee, replacing it with a connector 
and vacuum tube for heater hook-up. See Fig. 100A. 

E• 75. Rocker Arms 
The rocker arms and their related parts are 

/mounted on the top of the cylinder head and en-
closed by the rocker arm cover. The rocker arm 
shaft, supported in four rocker arm shaft brackets, 
carries the rocker arms and the rocker arm shaft 
springs. The intake valve adjusting screws and 
locknuts provide the means for adjusting these 
valves. 

E-76. Rocker Arm Shaft Disassembly 
a. Remove the two studs in the rocker arm shaft 
brackets at the ends of the rocker arm shaft. 
b. Slide the rocker arm shaft brackets, the four 
rocker arm assemblies, and the two rocker arm 
shaft springs off the rocker arm shaft. Remove the 
two rocker arm shaft lock screws from the two re
maining rocker arm shaft brackets and slide the 
brackets off the shaft. 
c. Insert a screwdriver under the edge o( the 
rocker arm shaft plugs at each end of the rocker 
arm shaft, and pry the plugs out of the shaft. 
d. Remove the intake valve adjusting screw lock
nuts from each of the rocker arm valve lash ad
justing screws. Rem6ve the screws from the rocker 
arms. 

E-77. Inspection and Repair 
Run a round wire brush through the bore of the 
rocker arm shaft and clean out the drilled oil holes. 
Clean out the oil holes in the rocker arm shaft 
brackets, and the oil holes and grooves in the bores 
of the rocker arm. 
Inspect the diameter of the shaft at the rocker arm 
bearing areas. Replace the shaft if there are scores 
or abrasion marks along the length of the shaft. 
Check the shaft for alignment by rolling it across 
a smooth level surface. If the shaft will not roll 
freely, or if it rolls with a bumping motion, th~ 
shaft is out of alignment and must be replaced. 
Inspect the threads of the adjusting screw hole in 
the rocker arms and if necessary clean with a 
proper size tap. Replace the adjusting screw lock
nut or the adjusting screw if either part is damaged 
or deformed. 
Inspect the threads in the tapped hole in the top 
of the rocker arm shaft brackets and if necessary 
clean with a proper size tap. Replace the bracket 
if either side is worn or scored. 

E-78. Assembly 
a. Install two rocker ann shaft plugs, one in each 
end of the shaft. Slide two rocker arm shaft brackets 
onto the center of the shaft. Align the tapped holes 
in the brackets with the drilled holes in the top of 
the shaft and install the rocker arm shaft lock 
screws, making sure the points of the screws enter 
the drilled holes in the shaft. 
b. Screw the intake valve adjusting screws into 
the rocker arms and install the locknuts. 
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c. The rocker arms are paired; that is, two. of. the 
arms are ari:gled ,to the right and two are angled to 
the left. One of' e_ach_ type is used on each end of 
th~, rocker arm shaft .. Slide a rocker arm with 'the 
ac;Ijusting screw end of the rocker arm angling 
away from the bracket onto the shaft so that' the 
adjusting screw is on the same -side· of .the ·shaft 
as the mounting hole in the bracket. 
d. Temporarily secure-the end bracket in place by 
installing a rocker arm cover- stud in the tapped 
opening in the top of the,support. " 
e. Assemble the par\:s on 'the opposite ¢nd of the 
rocker arm shaft repeating steps c and d above. · 

E-79. ENGINE ASSEMBLY 
The engine assembly procedure in the following 
paragraphs is given in the 'sequence to be followed 
when the engine is. being completely overhauled. 
Individual inspection; repair, and fitting ope~ations 
previously covered in detail are made throughout · 
the assembly procedure. The assembly procedure 
does not cover accessories. If a new cylinder block 

.· •,'1; 

10 

fitted with pistons is used;, many of the operations 
will noJ be, required. . · .. · 
Mount the cylinder block in an engine repa:ir stand. 
'If an engine' stand is not available, perform the 
following assembly operation in a manner designed 
to protect personnel against .an accident·. and .the 
en,~ine and its parts against d'i\ma~e. 

~ote: With the adoption of· the 4~" 'starting 
'D:lotor; a new flyWheel housing, rear engine plate, 
and fly\Vheel ring gear were required: ·· 

E~so. lnstaJI Oil (;all~ry Plug 
Coat plug thFeads with a suitable sealing .compound 
and install. the plugs. in ~he front .and rear ends of 
the oil gallery in the cylinder block anc;I t;he rear 
end of the cyllnder head .. Torque the plugs 20 to 
25 Jb-ft. [2,8 a, 3,4 kg,ll)..].. " .. _ . . _ . 
There-is also a pipe plug (.Ys" [3,2 mm.] slotted, 
headless) in the openi11g · in, the. main oil gallery 
inside the cylinder block at N'o .. •2 cylinder -and 
another pipe plug (_Ys" square-head) in the opening 

. .. . . ~ . . ' . . . . - . . 

m. is 

-i 

18 

FIG. 101-VALVES\ CAMSHAF't, AND TIMING GEARS 
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1-Nut 
2-Left.Rocker Arm 
3-Rocker Arm Shaft Spring . 
4-Rocker Shaft Lock Screw '· 
5-Rocker Shaft 
6-Nut 
7--'Right Rocker Arm•· 
8-Rocker Arm Shaft Bracket 
9-Intake Valve Tappet Adjusting Screw 
~~=b~ra~~"'~lve Upper Retainer_Lock 

12-Intake V:alve Spring:Uppei"-Retainer· ,.: 

13___:Intake Valve Spring 
14-Intake Valve Push Rod 
15-lntake Valve . i ' 
16-lntake Valve Tappet 
17-Cam~haft · .. ·.. ·, 
18-Camshaft Frol;lt .. Beai-ing 
19-Cainshaft Thr~t Plate Spacer 
20_-,-Camshaft Thrli,st Plate 
21-"-Bolt and LockWasher 
22-Bolt.· · · 
i 3___:Lockwasher 
2~-Csmshaft Gear Washer 

2 5-c-Crankshaft G~ar 
.•26c__Camshal't Gear··.: 

... 27-'--Woodruff Key"No.'9 
28-Exhaust Valve Ta,ppet 
29-Tappet Adjusting Screw 

. 30-Spring Retainer Lock 
31-~l)tO Cap Assembly 
32-Exty,ust Valve S;oring 
33-Exhauat Valve · · 
34-Rc>c;ker.Shaft Support Stud 
35-Washer 

· 36---,Rocker 'A;rm ,Cover Stud 
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in the oil passage directly below the oil pump intake 
passage. If these two pipe plugs were ·removed, 
make certain ·they are reinstalled in the locations 
described above or the counterweight of the 
crankshaft might strike the projecting head of the 
square-head plug. 

E-81. lnstaiiTappets 
Turn the block upside down. Beginning at the 
rear end of the cylinder block, install the intake 
and exhaust valve tappets in the tappet bores in 
the cylinder block in the following order: one 
exhaust,· two intake, two exhaust, two intake, and 
finally one exhaust valve tappet. 
Check the tappet to bore fit of each tappet as it 
is installed in the block. If the stem-to-block 
clearance tolerance of .0005" to .002" [0,0013 a 
0,0051 mm.] is exceeded install a new tappet fitting 
within this tolerance or ream the bore to accomo
date the next oversize tappet which is available 
in 1.004" oversize. 

E-82. Install Camshaft and Thrust Plate 
Lubricate all camshaft bearings and cam surfaces 
generously with clean, light engine oil. Carefully, 
so not to damage or score the camshaft front bear
ing, install the camshaft, locating it properly in 
the bearings. Do not allow the rear end ofthe cam
shaft to strike sharply against the expansion plug 
installed in the rear end of the bore. 
Install the camshaft thrust plate. Slide the thrust 
plate spacer onto the end of the camshaft with the 
beveled inner edge of the spacer facing the cam
shaft. If the same camshaft is being reinstalled; 
install any shims previously removed. These shims 
are placed between the camshaft shoulder and the 
spacer. Torque the thrust plate attaching bolts 20 
to 26 lb-ft. [2,8 a 3,6 kg-m.]. 
End play of the camshaft is determined by running 
clearance between the rear face of the camshaft 
gear and the thrust plate. The standard clearance 
is .004" to .007" [0,102 a 0,178 mm.] as measured 
by a dial indicator. Should a check show too little 
end play, place a shim of suitable thickness between 
the camshaft shoulder and the spacer. Too much 
end play may be corrected by removing shims or 
dressing off the spacer a slight amount. See Fig. 101. 

E-83. Install Crankshaft and Bearings 
Fit the three upper main bearings into their 
respective locations in the cylinder block. Fit the 
three lower main bearings into their respective 
bearing caps. 

NOTE: It is possible to incorrectly install the front 
main bearing. The bearing is properly installed in 
the cap with the narrower of the two radial oil 
grooves toward the front edge of the cap. If this 
bearing is not properly installed, the oil grooves in 
the two halves of the bearing will not match at the 
parting line and premature failure of the bearing 
will result. 

Lubricate all bearing surfaces generously with 
clean, light engine oil. Place the crankshaft in 
position in the cylinder block and install the main 
bearing caps.. Torque the bolts 65 to 75 lb-ft. 

[9,0 a 10,4 kg-m.] rotating the crankshaft after 
each bearing cap is tightened 

FIG. 102-GAUGING CRANKSHAFT END PLAY 

E-84. Check Crankshaft End-Play 
End play of the crankshaft .is set by the running 
clearance between the crankshaft thrust washer 
and the front face of the front main bearing. The 
standard end play is .004" to .006" [0,102 a 0,152 
mm.] which is controlled by .002" [0,051 mm.] 
shims placed between the thrust washer and the. 
shoulder on the crankshaft. Check the end play 
with a dial indicator as shown in Fig. 102. If clear
ance is incorrect, adjustment is made by adding or 
removing shims. 
Install the thrust washer with the beveled inner 
edge toward the front bearing. 

E-85. Install Crankshaft Timing Gear 
Install the woodruff key in the longer of the two 
keyways on the front end of the crankshaft. Install 
the crankshaft timing gear on the front end 
of the crankshaft with. the timing mark facing 
out, away from the cylinder block. Align the 
keyway in the gear with the woodruff key and then 
drive or press the gear onto the crankshaft firmly 
against the thrust washer. 

E-86. Install Crankshaft Rear Bearing Seal 
When installing the crankshaft rear bearing seal 
around the crankshaft, apply a thin coat of light 
cup grease to both halves of the seal except for the 
ends which are already treated with sealing com
pound. When installing the rear main bearing cap 
in the crankcase, place a small amount of plastic
type gasket cement on both sides and face of the 
cap to prevent oil leakage. Insert the rubber 
packings shown in Fig. 1 OS into the holes between 
the bearing cap and the case. Do not trim these 
packings. The packings are of a predetermined 
length that will cause them to protrude approxi
mately 7i" [6 mm.] from the case. When the oil 
pan is installed, it will force them tightly into the 
holes and effectively seal any opening between 
the bearing cap and the crankcase. 
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E-87. Install Front End Plate 
Assemble the gasket to the front end plate making 
certain that it is positioned properly down to the 
bottom of the crankcase. Install the front end plate 
on the cylinder block and tighten in place. 

E-88. Install Flywheel 
Be sure the crankshaft flange and flywheel mating 
surfaces are clean to permit proper flywheel align
ment. With the crankshaft in the cylinder block, 

FIG. 103 ··DRILLING FLYWHEEL 

place the flywheel on the mounting bolts in the 
crankshaft. When installing a new crankshaft or 
flywheel, replace the tapered dowel bolts with 

FIG. 104---REAMING FLYWHEEL 

straight snug-fitting special bolts provided using 
Flywheel Dowel Bolt Installing Tool Kit W-231 
as shown in Fig. 103 and 104. Assemble the crank
shaft and flywheel in proper relation; then install 
the straight bolts previously used and tighten 
securely. Next, use the :l%4'' [13,9 mm.] drill to 
enlarge the tapered holes. Ream the holes with the 
VJ6" [14,3 mm.] straight reamer and install the 
two special flywheel bolts with nuts and lock
washers in place· of the two tapered dowel bolts 

82 

formerly used. This procedure overcomes the 
necessity of reaming special tapered holes. 
Tighten the nuts alternately and evenly until each 
is tightened 35 to 41 lb-ft. [4,8 a 5,7 kg-m.]. 

FIG. 105--REAR BEARING CAP PACKING 

After installation check the run-out of the flywheel 
with a dial indicator attached to tae engine plate 
as illustrated in Fig. 106. Mount the dial indicator 
with the contact button of the indicator resting 
against the clutch face of the flywheel. Set the 
indicator at zero and rotate the flywheel. Maximum 
allowable run-out is .008" [0,203 mm.] near the 
outer edge of the rear face of the flywheel. 

FIG. 106-CHECKING FLYWHEEL RUN-OUT 
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With the flywheel ·housing ins~.alled temporarily, 
the.l:l.lignment can be che(:~ed with a pial indicator. 
Without the. clutch". installed. on the flywheel, a 
'dial indicator can be mqunted on one qf the flywheel 
.bolts. Set the di'al indicator with the button r~~ting 
against the rear face of the fi:VWheel housing. ·Ro
tate the flywheel, noting the run~out 'on the indi
cator. Maximum allowable run-out is .op5" [0,127 
mm.]. Relocate the dial indicator so that the 
button is against the side of the rear opening to 
check the radial run,7out. Rotate the tiywhee,l and 
nOte the rUn~OUt which ShOUlO nOt eXCeed .006 II 
[0,152 mm.]. ' ' . . . 

E-89.'1nstall FlyWheel Housing 
Be certain that the mating surfaces of the flywheel 
housing and cylinder. block are dean and smooth. 
Place the flywheel housing in position and attach 
to the cylinder' block and engine rear plate. The 
longbolts through the lugs on the engine crankcase 
and those below are installed with the nuts' on the 
fly\vheel housing ~ide. Install theother bolts from 
tbe re~.r except -the screw used to attach the top 
side of the starting ·motor. Tighten securely. 

E-90. I nstaU Clutch 
To inst!'lll the clutch- assembly with the eng~ne out 
of the. ~ehicle use a clutch plate aligning- arbor. 
Place tl;le clutch ·driven plate ~n position against 
the flywheel. Insert the arbor into the dutch driven 
plate and dutch shaft bushing arid exparid the arbor 
in the-bushing to· hold it in place·: Hold tlie clutch 
pres~mi.-e 'pltitte assembly in position against ·the 
Clutch'driveri plate arid install-the- attaching bolts 
arici- washers, tight;ening the bolts alternately and 
e'Venly. Remove ~hE; arbor. ' · · · · -

>.i, •• 

E-91. Install Valves and Springs 
Oil the valve st~ms,. Insert aJl)n,take and exha'9~t 
.valves .~n th,.e v'~~v~ guid~~ frq~ whic,~ they '!Vere 
removed. " · - . · 
· i:r:~.st~U bne ~xhliust valve spring and exhaust valve 
'spring retainer _ _(Roto Cap) for eachexhaust valve. 
S~ip the tpp end of the spring oritb the !Jott'om end 
of Jhe valve guide. arid, with a large screwdriver, 
'spap th~ spr:ing an.4 retainer; ovet the tap;J?et ad
justing screw. Make certain tha:t the two' clbsely 
wound coils of each spring are at the to_p_ (p,la,ced 
up to seat ljlg~inst the,block.) See !i'ig. 107.. -· ...• 

, Turn,. the c,cranksha.ft as necessary- to bring each 
exhaust,va.J.ve tappet to its lowest position. U~ng a 

. valve .. sprhig lifter, C-482. compress each' exhE!-ust 
'valve spring; while holqing t):le -valve down, 'so 
t,hat the . steil1, e#enO.s -through the · valve ~pri~ 
reta;iner. far enpugh to per·rnit ~n'stallation .of the 
v~;~lve:·spring, lc;>cks. ,HeavY-Jubricatiiig oil or' gre~se 
placed on the inside surface ,of the y~lve locks ~Ul 
help to hold the locks on the valve stem until the 
valve spring lifter can be -t:'!nO:V'e<;l; Wh.en jnstall?
tion ... of exhaust valves. is complete, remove any 
cloth~·-used to block the valve compartni~nt "flqor 
Op&l'J,if.lg;S. Install the intake valves ~;~.rid springs 'in 
tl;le ·cylinder .head placing the e:nds pf.the springs 
haYing, .the· closed :coils Q.own agairuit ¢e cylinder 
head .. ,· •.. . ·· . ' 
Be sure te>::i~stall a- new rubber oil seal ril).g on ead:t 
intake valve· stem before installing the retain~ 

locks. With the r.etainer and . spr.in~, compressed, 
using Tool C-342~ position a seal ring on the valve 
stem just above the lock recess, then i:nsta:ll the 
locks and'release the spring. · · . . · 
Adjust. the valve tappets to the proper specified 
clearance. Refer to Par. E-106, E-107~ .Ec108, ai1d 
specifications at the end of this section for' speci-
fications and. adjustment procedure. · 

FIG. 107-VALVE TAPPETS AND SPRINGS . . ' .. ·L 

E-:92: Install Camshaft Timing Gear'·:. ;_.-, 
T~rn- the c~~sha.f{ ot crankshaft as necessary so 
thal the timing marks 'on t'tl.e two gears will h~ 
together after the camshaft timing gear is installed. 
Refer tq.Fig. 108 .. Install the woodr:uf( k~y in the 
keyway on. the front end of the camshaft. Start the 
large t:hnin'g gear on the c~h:h~haft witli, the timing 
m~rk fac.ing out.' [jo nqt ,drive_, qn_.the camshaft 
ge:.i:l.r, ot. th¢ camshaft J;IlaY dislodge ,tb.e plug at the 
,rear -of the cygn,der :blpck causing an·~ oil ~eak. 
:!1)1-.lltall the can1shaft · g~r retainiJ;tg -~ctew and 
lqrqu'e ~t. 30 .t.<? .40 lb-ft. [4,1 a 5;5 kg-m.] drawing 
tJie gear oqto th,~ caii1~'ttaft'in the ptocess. Standar:d 
J\innip.g tolerance -.}?et.weeri ·tile ti~ing gears is 
.000" to .002''JO .Iii- 0,051_ .w-m.] whtch, _s~ould be 
ch~cked with a dial irt<ii~ator. : - ·- · ~ · · 

FIG. 108-TIMI/N'G pEARS •c'·' _ -~ ,_ ~~ 
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E-93. Install Timing Gear Oil Jet 
Install the timing gear oil jet in the tapped hole 
in the front of the cylinder block. Position the oil 
hole in the side of the oil jet so that it will direct the 
oil stream against the camshaft driven gear just 
ahead of the point of engagement with the crank
shaft drive gear. 

Note: A new timing gear oil jet entered production 
with engine S/N 4]-250095. The earlier jet has a 
.070" [0,178 mm.] diameter aperature; the later jet 
has a .040" [0,102 mm.] aperture. The later jet 
reduces oil pressure variation at No. 1 connecting 
rod bearing. It is recommended that the .040 " jet 
be installed in engines with serial numbers lower 
than above whenever it has been necessary to re
place a scored or burned No. 1 connecting rod 
bearing. 

E-94. Install Oil Pump 
The oil pump is driven from the camshaft by 
means of a spiral (worm) gear. The distributor, in 
turn, is driven by the oil pump by means of a 
tongue on the end of the distributor shaft which 
engages a slot in the end of the oil pump shaft. 
Because the tongue and the slot are both machined 
off center, the two shafts can be meshed in only 
one position. Since the . position of the distributor 
shaft determines the timing of the engine, and is 
controlled by the oil pump shaft, the position of 
the oil pump shaft with respect to the camshaft is 
important. 
Turn the crankshaft to bring together the timing 
marks on the crankshaft and camshaft gears. See 
Fig. 108. Install the oil pump mounting gasket on 
the pump. With the wider side of the shaft on top 
(nearer the top of the cylinder block), start the 
oil pump drive shaft into the opening in the left 
side of the cylinder block with the mounting holes 
in the body of the pump in alignment with the holes 
in the cylinder block. Insert a long-blade screw
driver into the distributor shaft opening in the 
opposite side of the block and engage the slot in 
·the oil pump shaft. Turn the shaft so that the slot 
is positioned at what would be roughly the nine-
thiry position on a clock face. . 
Remove the screwdriver and, looking down the 
distributor shaft hole with a flashlight, observe the 
position of the slot in the end of the oil pump s~ft 
to make certain it is properly positioned. Replace 
the screwdriver and, while turning the screw
driver clockwise to guide the· oil pump drive shaft 
gear into engagement with the camshaft gear, presS 
·against the oil pump to force it into position. 
Remove the screwdriver and again observe the 
position of the slot. If the installation was properly 
made, the slot will be in a position roughly equiva
lent to eleven o'clock position on a clock face with 
the wider side of the shaft still on the top. If the 
slot is improperly positioned, remove the oil pump 
assembly and repeat the operation. 
Coat the threads of the capscrews with gasket 
cement and· secure the oil pump in place with two 
lockwasher-equipped capscrews installed through 
the body of the oil pump and into the cylinder block 
and one lockwasher-capscrew installed through 
the oil pump mounting flange. 
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E-95. Install Timing Gear Cover 
Apply a thin coat of gasket paste to the timing 
gear cover. Position the gasket on the cover and 
carefully locate the cover on the front of the front 
mounting plate. Attach the cover and timing 
indicator and tighten the bolts. 

E-96. Install Pistons and Connecting Rods 
Before installing each piston and connecting rod 
assembly in the cylinder block, generously lubricate 
the entire assembly with engine oil. Space the ring 
gaps around the piston so that no two gaps are 
aligned vertically and are not located over the 
T -slot in the piston skirt. Insert the assembly in 
the correct cylinder with the connecting rod 
identifying number toward the camshaft side of 
the cylinder block. When installing each assembly, 
rotate the crankshaft so that the crankpin is in 
the down position. Fit a piston ring compressor 
tightly around the piston rings. Reach up from the 
bottom of the cylinder block and guide the end of 
the connecting rod over the crankshaft journal as 
the piston is tapped down into the cylinder bore 
with hammer handle. 
Lubricate the connecting rod bearing surfaces 
generously with engine oil and install the bearing 
cap with the numbered side matched to the num
bered side of the connecting rod. Torque the nuts 
evenly· j5 to 45 lb-ft. [4,8 a 6,2 kg-m.]. The con
necting rod cap nuts are locked with stamped nuts. 
Used stamped nuts should be discarded and re
placed with new ones. These locking stamped nuts 
should be installed with the flat face toward the 
connecting rod nut. Turn the locking nut finger 
tight and then % turn more with a wrench. Refer 
to Par. E-36 for detailed information on fitting 
pistons and rings in the cylinder bores. 

E-97. Install Crankshaft Pulley 
Align the keyway in the pulley with the woodruff 
key installed in the crankshaft. Drive the pulley 
onto the crankshaft and secure it in place with 
the crankshaft pulley nut. Insert a block of wood 
between one of the counterweights on the crank
shaft and the side of the cylinder block to prevent 
the crankshaft from turning, then tighten the nut. 

E-98. Install Oil Pan 
Before installing the oil pan, make a final internal 
inspection particularly making certain that the 
inside of the cylinder block is clean. Apply a thin 
coat of gasket paste on the oil pan. Place the new 
oil pan gasket in position. Set the oil pan in posi
tion on the cylinder block and install the oil pan. 
Torque the attaching bolts 9 to 14 lb-ft~ [1,2 a 1,9 
kg-m.].· Install the oil pan drain plug and gasket 
and tighten the plug securely. 

E-99. Install Cylinder Head 
Make certain that the entire top of the cylinder 
block assembly, the lower surface of the cylinder 
head, and the cylinder head gasket are clean. Blow 
all dirt or carbon out of the blind tapped bolt holes 
in the cylinder block before the cylinder head and 
gasket are installed. Using no sealer or other com
pound, position the new cylinder head gasket with 
the crimped edges of the gasket metal down (See 
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Fig. 100). This gasket position allows a positive 
seal along the narrow surfaces of the cylinder head 
between the combustion chambers and eliminates 
the possibility of burning combustion gases reach
ing an asbestos portion of the cylinder head gasket. 
Install the cylinder head bolts. Tighten the bolts 
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FIG. 109-CYLINDER HEAD BOLT 
TIGHTENING SEQUENCE 

with a• torque wrench to 6Q, to 70 lb-ft. [8,3 a 9,7 
kg-m.].in the sequence shown in Fig. 109. Do not 
overlook installing the cylinder head bolt in the 
intake manifold directly under the carburetor 
opening. 

E-100. Install Rocker Arm Assembly 
a. Insert ball ends of the intake valve push rods 
through the cylinder head and cylinder block and 
seat them in the cupped head of the intake valve 
tappets. 
b. Install the rocker-arm assembly on the four 
rocker-arm-mounting studs. Align the rocker arms 
so that the ball ends of the intake valve' tappet 
adjusting screws fit into the cup ends of the push 
rods. 
c. Install the four rocker-arm-attaching nuts. 
Thread each nut down evenly in sequence, one 
turn at a time, until the torque is 30 to 36 lb-ft. 
[4,1 a 5,0 kg-m.]. 

E-101. Install Spark Plugs 
Clean and adjust the spark plugs, setting the 
electrode gaps at .030" [0,762 mm.]. Install the 
plugs to prevent any foreign matter entering the 
combustion chambers during the remaining opera
tions. Torque the spark plugs 25 to 33 lb-ft. 
[3,4 a 4,6 kg-m.]. 

E-102. Install Manifold ... 
If manifold studs were removed for replacement, 
apply sealer on the stud threads before installing 
a new stud. 
Make certain that no foreign objects are inside the 
manifold and that all passages are clear. Place a 
ne'f set of manifold gaskets in position on the side 
of the cylinder Qlock. Then, carefully slide the 
manifold onto· the studs and against the cylinder 
block being careful not to damage the gaskets. 
Torque all manifold attaching nuts evenly 29 to 
35 lb-ft. (4,0 a 4,8 kg-m.]. 

E-103. Install Oil Filler Tube 
When installing the oil filler tube, be sure that the 
beveled. lower end is away from the crankshaft. 

Place a piece of hard wood over the top of the tube 
to prevent damage to the cap gasket seat. 

E-104. Install Water Pump 
Make certain that the mating silrfaces of the water 
pump and the cylinder block are clean and smooth. 
Install the gasket on the flange of the pump and 
install the pump in position on the cylinder block. 
Torque the water pump attaching bolts alternately 
and evenly 12 to 17 lb-ft. [1,7 a 2,3 kg-m.]. 

E-105. Install Water Outlet Fitting 
Install the thermostat and the water outlet fitting. 
Torque the water outlet fitting attaching bolts 20 
to 25 lb-ft. [2,8 a 3,4 kg-m.]. 

E-106. Final Operations 
Before starting the engine, adjust the exhaust 
valve tappets to .016" [0,4064 mm.]. Set the intake 
valve rocker arm adjustments close to the standard 
.018" [0,4572 mm.] adjustment. 
Start the engine and let it warm up to normal 
operating temperature. Then retorque all heaJ 
bolts in the proper sequence. 

Note: It is advisable to check the tightness of 
the head bolts again after 500 to 600 miles [800 a 
960 km.] of normal operation. 

Check all head bolts and the head gasket for leaks. 
Cement a new gasket on the rocker arm cover~ 
Install the cover placing an oil seal then a flat 
washer and nut on each cover stud. Cement a new 
gasket on the exhaust valve cover. Install the 
cover and crankcase ventilation fittings using a 
new gasket back of the vent cover and new copper 
ring gaskets under the attaching screw heads. 
Torque the valve tappet cover nuts 7 to 10 lb-ft. 
[1,0 a 1,4 kg-m.]. 

E-106A. Compression Test 
Take compression readings with a compression 
gauge, as shown in Fig. 22 at each cylinder while 
cranking the engine with the starter motor. Allow 
only four compression strokes at each cylinder and 
record only the first and fourth readings. Interpret 
the readings as follows: 
a. When pressure quickly comes up to specified 
pressure and is uniform between all cylinders with
in 10 psi. [0,7 kg-cm2) it indicates that the engine is 
operating normally with satisfactory seating of 
rings, valves, valve timing, etc. 
b. When pressure is low on the first stroke and 
builds up to less than specified pressure it indicates -
compression leakage usually attributable to rings or 
valves. To determine which is responsible, pour ~ 
oz. [15 cm3) of tune-up oil into each cylinder. Allow 
a few minutes for the oil to leak down past the rings. 
Then again test compression. If compression 
pressures improve over the first test, the trouble is 
probably worn piston rings and bores. If com
pression pressures do not improve, the trouble is 
probably caused by improper valve seating. If this 
condition ill noticed on only two cylinders that are 
adjacent, there is a possible gasket leak between 
these cylinders. If inspection of the spark plugs 
from th~se cylinders dislcosed fouling of surface 
cracking of eles:trodes, gasket leakage is probable. 
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c. When pressure is higher than normal it indicates 
that carbon deposits in the combustion chamber 
have reduced the size of the chamber enough to 
give the effect of a raised compression ratio. This 
will usually cause pinging under load that cannot 
be satisfactorily corrected by timing. The carbon 
must be cleaned out of the engine to correct this 
trouble. 
d. Reinstall the spark plugs. Torque with a wrench 
to proper setting. 

E-107. VALVE ADJUSTMENT 
Proper valve adjustment is important to prevent 
burning of valves and poor engine performance. 
This adjustment consists of obtaining a specified 
lash in the valve mechanism. The exhaust valve 
tappets and the intake valve rocker arms should 
be adjusted to the proper clearance with the engine 
cold (at room temperature). Valve clearance can 
be properly adjusted only when the tappet is on the 
heel qr low portion of the cam. 

E-108. Valve Adjustment Procedure 
The exhaust valve tappets are adjusted byturning 
the adjusting screw in or out of the tappet as neces
sary to obtain the proper clearance. Where special 
wrenches can be obtained, they should be used to 
facilitate the adjustment. The proper clearance is 
.016" [0,406 mm.] between the end of the adjusting 
screw and the bottom of the exhaust valve. 
Crank the engine over to close a. valve and check 
the clearance with a feeler gauge. To adjust, hold 
the tappet with one wrench and turn the adjusting 
screw, with the other. Check and adjust each of 
the. tappets in proper sequence. 
Adjust each intake valve by adjusting the rocker 
arm screw at the push rod to obtain .018" [0,457 
mm.] clearance between the rocker arm and the 
valve stem with tappet on the heel of the cam. 

E .. 108A. Vacuum Check 
Disconnect the vacuum line fitting from the head 
just below the carburetor and install the proper 
adapter. Connect a vacuum gauge to.the adapter 
and start the engine. Connect a tacho,meter from 
the distributor primary terminal to ground and set 
the engine speed at the correct rpm. (F4-134 engine: 
600 rpm.). Observe the vacuum reading and in
terpret as follows: 
a. A steady reading from 18 to 21 inches [46 a 63 
em.] o( mercury [Hg] is a normal reading indicat
ing that valve and spark timing, valve seating, 
and piston ring sealing are all satisfactory. 
b. A steady but below normal reading indicates a 
condition common to all cylinders such as a leak 
at the carburetor gasket, late, ignition or valve 
timing, or uniform piston-ring-and-bore wear. 
e. A slowly fluctuatine; or drifting reading indicates 
that the idle mixture is incorrect and the cause 
should be looked for in the fuel system. 
d. A rhythmic pulsating reading is caused by a 
condition affecting one or more cylinders, but not 
all, and indicates leaky valve, gasket blowby, re
stricted intake port, or an electrical miss. 
e. An intermittent pulsating reading is caused by 
an occasional malfunction such as a sticking valve 
(all valves may' be erratic in operation if the valve 
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springs are· weak), or electrical miss .caused by 
insufficient distributor point tension or low coil 
voltage coupled with inconsistent spar_k 'plug gaps 
or fouled plugs, or dirt in the fuel system finding 
its way into passages of critical size or valve seats 
in the carburetor. 
f. A normal reading that quickly falls off (with 
engine running at 2000 rpm.) indicates exhaust 
back-pressure caused by a restriction in the exhaust 
system. 

E-109. Check Valve Timing 
To check the valve timing, carefully set the intake 
valve rocker arm adjustment for No. 1 cylinder to 
.026" [0,6604 mm.] between the rocker arm and the 
valve stem. Rotate the crankshaft clockwise until 
the piston in No. 1 cylinder is ready for the intake 
stroke. The intake valve opens go before top center 
(BTC). Note the distance between the "TC" and 
"5°" marks on the indicator on the tin1ing gear 
cover and estimate the go before top center position. 
See Fig. 110. With the crankshaft in this position, 
timing is correct if the rc;>cker arm is just tight: 
against the intake valve stem. Do not overlook 
resetting the rocker arm adjustment to the correct 
running clearance. 

50° ABC 47° BBC 
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FIG. 110-VALVE TIMING· 

E-110. OILING SYSTEM 
The engine oil pressure system is designed to pro
vide adequate lubrication to all working parts of 
the engine. The gear-type oil pump is driven from 
the engine camshaft. The pump is provided with a 
floating, screened intake that prevents the circula
tion of any !!ediment that might accumulate in the 
oil pan. By means of this pump, the main bearing 
journals and crankpins are efficiently lubricated 
through an oil gallery and passages in the cylinder 
block. Oil is forced under pressure to the main 
bearings and through the cheeks of the crankshaft 
to the connecting rod. bearings. Oil is also force-fed 
to the camshaft bearings, timing gears, and inta~e 
valve rocker arms. The oil pressure is controlled by 
relief valve located in the oil pump. The valve is 
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FIG. Ill-CRANKCASE VENTILATION 
1-Valve Open 
2-Valve Closed 

designed to open when excessive pressure develops 
in the system, relieving the pressure and returning 
the excess oil to the oil pan. The cylinder walls, 
piston pins, and tappets are supplied with oil from 
spurt holes in the connecting rods. A portion of 
the oil is continually passed through an oil filter 
which effectively removes any foreign matter. sus
pended in the oil. A flanged section on the rear of 
the crankshaft acts as an oil slinger and, in com
bination with the rear main bearing upper and 
lower oil seal, prevents the leakage of oil from the 
rear end of the cylinder block. Leakage of oil from 
the front end of the cylinder block is controlled by 
the crankshaft oil slinger and the front oil seal 
installed in the timing gear cover. The oil pressure 
indicator light in the instrument panel and the oil 

level gauge or dip stick in the side of the engine 
provide a means for checking the oil pressure and 
oil level. 

Note: As much as 4000 miles [6,400 km.J may be 
required for the chrome flash type compression 
rings to seat properly. During this piston ring 
run-in period, oil consumption may be higher 
than it was before new rings were installed. Oil 
consumption that is normal for the driving habits 
and type of operation involved should be evident 
at 4000 miles. 

E-111. Positive Crankcase Ve11tilation 
The crankcase ventilating system provides thor
ough, positive ventilation which reduces to a 
minimum the formation of sludge. The crankcase 
is ventilated by a sealed system. The system is 
actuated through a valve attached to the valve 
cover, which is connected by a tube to the intake 
manifold. Clean air is drawn into the oil filler tube 
through a hose from the air cleaner. Any vapors 
in the crankcase are carried into the manifold and 
burned. 
Be sure there are no air leaks at the tube connec
tions between the air cleaner and the oil filler tube, 
and that the oil filler tube cap gasket is in good 
condition. Always keep .the cap locked securely in 
place. When tuning the engine or grinding valves, 
remove the control valve and clean it thoroughly. 
If the valve is blocked with carbon, the ventilating 
system will not operate and, shoul<l,i.'$~: :v~lve 
fail to seat, it will be impossible to mal(e the engine 
idle satisfactorily. 

E-112. Oil Filter 
The engine is equipped with a replaceable element 
type oil filter. This oil filter must be serviced 
periodically as outlined in the Lubrication Section. 
To replace the filter element remove the cover, 
lift out ·the old element, and install a new filter 
and gasket. The filter assembly may be replaced 
by detaching the oillinesatthe case and removing 
the mounting bracket. 
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E-113. SERVICE DIAGNOSIS 

Poor Fuel Economy 
Ignition Timing Slow or Spark Advance St~ck 
Carburetor Float High 
Accelerator Pump Not Properly Adjusted 
High Fuel Pump Pressure 
Fuel Leakage 
Leaky Fuel Pump Diaphragm 
Loose Engine Mounting Causing High Fuel Level 

in Carburetor 
Low Compression 
Valves Sticking 
Spark Plugs Bad 
Spark Plug Cables Bad 
Weak Coil or Condenser 
Improper Valve Tappet Clearance 
Carburetor Air Cleaner Dirty 
High Oil Level in Air Cleaner 
Dragging Brakes 
Front Wheels Out of Alignment 
Tires Improperly Inflated. 
Inaccurate Odometer 
Faulty Fuel Tank Cap 
Clogged Muffler or Bent Exhaust Pipe 

Lack of'.Rower 
Low Compression 
Ignition System (Timing Late) 
Improper Functioning Carburetor or Fuel Pump 
Fuel Lines Clogged 
Air Cleaner Restricted 
Engine Temperature High 
Improper Tappet Clearance 
Sticking Valves 
Valve Timing Late 
Leaky Gaskets 
Muffler Clogged 
Bent Exhaust Pipe 
Defective Spark Plugs-Clean oc Replace 
Defective Breaker Points-Replace Points 
Incorrect Breaker Point Gap--Reset Points 
Defective Condenser or Coil-Replace 
Loose Electrical Connections-Locate and 

Tighten 
Broken Valve Spring-Replace Spring 
Broken Piston or Rings-Replace 
Defective Head Gasket-Replace Gasket 
Cracked Distributor Cap--Replace Cap 

Low Compression 
Leaky Valves 
Poor Piston Ring Seal 
Sticking Valves 
Valve Spring Weak or Broken 
Cylinder Scored or Worn 
Tappet Clearance Incorrect 
Piston Clearance too Large 
Leaky Cylinder Head Gasket 

Burned Valves and Seats 
Sticking Valves or too Loose in Guides 
Improper Timing 
Excessive Carbon Around Valve Head and Seat 
Overheating 
Valve Spring Weak or Broken 
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Burned Valves and Seats-continued 
Valve Tappet Sticking 
Valve Tappet Clearance Incorrect 
Clogged Exhaust System 

Valves Sticking 
Warped Valve 
Improper Tappet Clearance 
Carbonized or Scored Valve Stems 
Insufficient Clearance Valve Stem to Guide 
Weak or Broken Valve Spring 
Valve Spring Cocked 
Contaminated Oil 

Overheating 
Inoperative Cooling System 
Thermostat Inoperative 
Improper Ignition Timing 
Improper Valve Timing 
Excessive Carbon Accumulation 
Fan Belt too Loose 
Clogged Muffler or Bent Exhaust Pipe 
Oil System Failure 
Scored or Leaky Piston Rings 

Popping-Spitting-Detonation 
Improper Ignition 
Improper Carburetion 
Excessive Carbon Deposit in Combustion Cham-

bers 
Poor Valve Seating 
Sticking Valves 
Broken Valve Spring 
Tappets Adjusted too Close 
Spark Plug Electrodes Burned 
Water or Dirt in Fuel 
Clogged Lines 
Improper Valve Timing 

Excessive Oil Comsumption 
Piston Rings Stuck in Grooves, Worn or Broken 
Piston Rings Improperly Fitted or Weak 
Piston Ring Oil Return Holes Clogged 
Excessive Clearance, Main and Connecting Rod 

Bearings 
Oil Leaks at Gaskets or Oil Seals 
Excessive Clearance, Valve Stem to Valve Guide 

(Intake) 
Cylinder Bores Scored, Out-of-Round or Tapered 
Too Much Clearance, Piston to Cylinder Bore 
Misaligned Connecting Rods 
High Road Speeds or Temperature 
Crankcase Ventilator Not Operating 

Bearing Failure 
Crankshaft Bearing Journal Out-of-Round 
Crankshaft Bearing Journal Rough 
Lack of Oil 
Oil Leakage 
Dirty Oil 
Low Oil Pressure or Oil Pump Failure 
Drilled Passages in Crankcase or Crankshaft 
Clogged 
Oil Screen Dirty 
Connecting Rod Bent 
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E-114. F4-134 ENGINE SPECIFIC.ATIONS 

MODEL: 

ENGINE: 
Type ............................... . 
Number of Cylinders ................. . 
Bore ................................ . 
Stroke .............................. . 
Piston Displacement .................. . 
Bore Spacing (center to center): 

1 and 2, 3 and 4 .................... . 
2 and 3 ........................... . 

Firing Order ......................... . 
Compression Ratio: 

Standard .......................... . 
Optional .......................... . 

Compression Pressure ................. . 
Number of Mounting Points: 

Front ............................. . 
Rear .............................. . 

Horsepower ( SAE) ................... . 
Horsepower (Max Brake) .......... ." .. 
Maximum Torque @ 2000 rpm ........ . 
Idle Speed ........................... . 
Governor Speed (optional): 

Velocity ........................... . 
Centrifugal. . . . . . . . . . . . . . . . . ...... . 

PISTONS: 
Material. ........................... . 
Description .......................... . 
Length .............................. . 
Diameter (near bottom of skirt) ........ . 
Weight .............................. . 
Clearance Limits: 

Piston-To-Cylinder Bore ........ . 
Ring Groove Depth: 

No. 1 and 2 Ring ................... . 
No. 3 Ring ........................ . 

Ring Groove Width: 
No.1 Ring ......... , .............. . 
No. 2 Ring ........................ . 
No.3 Ring ........................ . 

Piston Pin Hole Bore ................. . 
Cylinder Bore - Standard ............ . 

- max. out of round ............... . 
-max. taper ....................... . 
- max .. rebore ..................... . 

PISTON RINGS: 
Function: 

No. 1 and 2, ... ·. . ............... . 
No.3 ............................. . 

Material: 
No.1 ............................. . 
No. 2 and 3 ....................... . 

Width: 
No. 1 and 2 ....................... . 
No.3 ............................. . 

Gap <std. to .oo9 cyl. Bore) ............ 

1 Thickness: 
No.1 and No.2 Rings .............. . 
No. 3 Ring ........................ . 

Side Clearance in Groove: 
No. 1 Ring ..................... . 
No. 2 Ring .................... . 
No.3 Ring ........ . 

PISTON PINS: 
Material ...... . 
Length ......................... . 
Diameter ...................... . 
Type ............................... . 
Clearance in Piston (selective fit) ....... . 

CJ-3B, CJ-5, CJ-6 

F-Head 
4 

3Ys" 
4%" 

134.2 cu. in. 

3.437" 
4.938" 
1-3-4-2 

7.4:1 
6.9:1 

120 to 130 psi. 

2 
1 

15.63 
75 @ 4000 rpm. 

114 lb-ft. 
600 rpm 

2200 to 3200 rpm. 
1000 to 2600 rpm. 

Aluminum Alloy 
Cam Ground, T -slot, Tin Plated 

3%;" 
3.1225" to 3.1245" 

13.5 oz. 

Selective Feeler Fit 

.1593" to .1655" 

. 1693" to .1755" 

.0955" to .0965" 
.095" to .096" 

.1875" to .1885" 
.760" to .770" 

3.125" to 3.127" 
.005" 
. 005" 
.040" 

Compression 
Oil 

Cast Iron, Chrome-plated Face 
Cast Iron 

%" 
lJ.W" 

.007" to .045" 

.134" to .144" 

.115" to .125" 

.002" to .004" 
. 0015" to .0035" 
. 001" to .0025" 

SAE 1016 Steel 
2.781 11 

. 8119" to .8121" 
Locked in Rod 

.0001" to .0003" 

METRIC 

79,375 mm. 
111,12 mm. 

2199 emS 

8,729 em. 
12,542 em. 

8,4 a 9,2 kg-cm2 

15,77 kg-m. 

9,525 em. 
7,9311 a 7,9362 em. 

382,7 gr. 

4,046 a 4,203 mm . 
4,300 a 4,457 mm. 

2,4257 a 2,4511 mm. 
2,413 a 2,438 mm. 

4,7625 a 4,7879 mm. 
19,304 a 19,558 mm. 
7,9375 a 7,9425 em. 

0,1270 mm . 
0,1270 mm. 
1,0160 mm. 

2,38 mm. 
4,76 mm. 

0,178 a 1,143 mm. 

0,3403 a 0,3657 mm. 
0,2821 a 0,3175 mm. 

0,051 a 0,102 mm . 
0,038 a 0,088 mm . 
0,025 a 0,063 mm. 

70,637 mm. 
20,6223 mm . 

0,0025 a 0,0076 mm. 
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E-114.,F4:-134 ENGINE SPECIFICaTIONS (Continued) 

MODEL: 

CONNECTING RODS: 
Material .... . 
Weight ................ . 
Length (center to center). 
Bearing: 

Type ... . 
Material ... . 
Length Ove.r All. 
Clearance Limits. 
Undersize Bearings Available. 

End Play. 
Installation . 
Bore: 

Upper ... . 
Lower .... . 

CRANKSHAFT: 
Material .. 
End Thrust .. 
End Play. 
Main Bearings: 

Type ..... . 
Material ... . 
Clearance .... . 
Undersize Bearings Available .. 

Journal Diameter. 
Bearing Length: 

Front ... 
No.2 .. · 
No.3 ... 
Out of'round and out of taper 

Direction of Cylinder Offset .. . 
Amount of Cylir:rder Offset ... . 

Crankpin''jourrtal Diameter. 
Flywheel Run- Out (max.) . · 

CAMSHAFT: 
Bearings: 

Material ... 
Number. 
Clearance ..... 
journal Diameter: 

Front. 
Front Intermediate. 
Rear Intermediate. 
Rear .. 

Bearing Diameter: 
Front. 
Front Intermediate. 
Rear .Intermediate. 
Rear. 

End Play: ... '.:. 
Drive: 

Type .... 
Crankshaft Gear .. 
Camshaft Gear .. 

VALVE SYSTEM: 
Valve Rotators. 
Tappets: 

Clearance ~- Cold: 
Intake .... , .. • ,, . 
Exhaust. 

Clearance for .TijU\ng (in~ake) .. 
Over All Length: 

-Intake.: .. . 
Exhaust .. . 

Stem Diameter ... 
Clearance in Block. 

--1------~ Cj-3B, C]-5, Cj-6 

I 
. . . . . I 

I 
·I 

I ., 
I 

:i 
I ·: 

·I 

I 

. . . : 

I 
i 
I 

I 
i ., 
I 
I 

. . . I 

I 

I 
I 

I 
I 

li~ii:~'l 

SAE 1141 Forged Steel 
32 oz. 
9.187" 

Removable 
Steel-backed Babbitt 

1.089" to 1.099" 
.001" to .0019" 

.001" 

.002" 

.010" 
;012" 
. 020'' 
. 030" 

. 004" to .010" 
From Above 

.8115" to .8125" 
2.0432" to 2.0440" 

SAE 1040 Forged Steel 
Front Bearing 
.004" to .006" 

Removable 
Steel-backed Babbitt 

.0003" to .0029" 
.001" 
.002" 
. 010" 

. . 012" 
. 020" 
. 030" 

2.3331'1 to 2.3341" 

1.64" 
1.72'' 
1.66" 
.001" 
Right 
.1251' 

1.9375" to 1.9383" 
.005" 

Steel-backed Babbitt (Front only) 
4 

.001" to .0025" 

2.1860" to 2.1855" 
2.1225" to 2.1215" 
2.0600" to 2.0590" 
1.6230'!. to 1.6225" 

2.1870" to 2.1890" 
2.125" to 2.126" 

2.0625" to 2.0635" 
1.625" to 1.626" 
: .004". to .007" 

Helical Gear 
Cast Iron 

Press:ed Fiber-Steel Hub 

On Exhaust Valve 

.018" 

. 016" 

. 026" 

.. 2%:" 
2!/8" 

.6245" to .6240" 

.0005" to .0002" 

METRIC 

907 gr. 
23,33 em. 

27,661 a 27,915. mm. 
0,025 a 0,0483 'mm. 

0,025 mm. 
0,051 mm. 
0,254 mm. 
0,305 mm . 
0,508 rom . 
0,762 mm . 

0,102 a 0,254 mm . 

20,612 a 20,637 mm. 
51,8972 a 51,9176 mm. 

0,102 a 0,152 mm. 

0,0076 a 0,0736 mm. 
0,025 mm. 
0,051 mm . 
0,254 mm . 
0,305 mm . 
0,508 mm . 
0,762 rhm. 

5,9286 a 5,9261 em. 

41,66 mm. 
43,69 mm.· 
42,16 mm. 
0,025 mm. 

3,175 mm. 
49,2125 mm. 

0,127 mm. 

0,025 a 0,063 mm. 

55,518 mm. 
53,898 mm. 
52,311 mm. 
41,217 miT\. 

55,5498 a 55,6006.mm. 
53,9750 a 54,0004 mm. 
52,3l,l75 a 52;4129 mm. 
41,2750 a 41,3004 mm. · 

0,101 p. 0,17l,l m).Tl .. 

0,461 mm . 
0,406 mm . 

0,6604 mm. 

-6 198 em. 
7,30 em. 

15,8623 a 15,8496 mm. 
0,0127 a 0,0508 mm. 
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E-114. F4-134 ENGINE SPECIFICaTIONS (Continued) 

MODEL: 

VALVE SYSTEM: (Continued) 
Timing: 

Intake: 
Opens ........................... . 
Closes ........................... . 
Duration ......................... . 

Exhaust: 
Opens ........................... . 
Closes ........................... . 
Duration ......................... . 

Valve Opening Overlap .............. . 
Valves: 

Intake: 
Material. ....................... . 
Length Over All . . . . . . . . . . ....... . 
Head Diameter ................... . 
Angle of Seat ..................... . 
Stem Diameter ................... . 
Stem-to-Guide Clearance ........... . 
Lift ..................... ·.·.····· 

Exhaust: 
Material ......................... . 
Length Over All .................. . 
Head Diameter ................... . 
Angle of Seat ............... . 
Seat Insert Material ............... . 
Stem Diameter ................... . 
Stem-to-Guide Clearance ........... . 
Lift .................... . 

Springs: 
Intake: 

Free Length ................... . 
Standard: 

Pressure @ Length; 
Valve Closed ....... . 
Valve Open ... . 

Service Minimum: 
Pressure @ Length; 

Valve Closed .. . 
Valve Open .... . 

Exhaust: 
Free Length .......... . 
Pressure @ Length: 

Standard: 
Valve Closed .... . 
Valve Open .... . 

Service Minimum; 
Valve Closed ... . 
Valve Open .... . 

LUBRICATION SYSTEM: 
Type of Lubrication: 

Main Bearings ...... . 
Connecting Rods .. 
Piston Pins ......... . 
Camshaft Bearings. 
Tappets .......... . 
Timing Gears ................... . 
Cylinder Walls ..... . 

Oil Pump: 
Type ................ . 
Drive ................. . 
Minimum Safe Oil Pressure: 

At Idle ................ . 
At 2000 rpm. (35 mph.)... . .. , 

Relief Valve Opens.............. . I 
Normal Oil Pressure............ . . ·I 

Oil Pressure Sending Unit. . . . . . . . . . . . 1 

Oil Intake ............................ i 
Oil Filter System. . . . . . ............. ·1 

CJ-3B, CJ-5, CJ-6 

9° BTC 
50° ABC 

239° 

47° BBC 
12° ATC 

239° 
21° 

SAE 5150 
4.781, 

2" 
45° 

.3733" to .3738" 

.0007, tci .0022, 
.260" 

Uniloy 21-12 
5.909" 
1.47" 
45° 

Eatonite EMS 58 
.371" to .372" 

.0025" to .0045" 
. 351, 

1.97" 

73 lb. @ 1.66" 
153 lb. @ 1.40, 

66 lb. @ 1.66, 
140 lb. @ 1.40, 

2Yz" 

53 lb. @ 2.109, 
120 lb. @ 1.750, 

471b.@ 2~4" 
110 lb.@ 1%" 

Pressure 
Pressure 
Splash 

Pressure 
Splash 
Nozzle 
Nozzle 

Internal Rotor 
Camshaft Gear 

6 psi. 
20 psi. 
40 psi. 

35 psi. @ 2000 rpm. 
Electric 
Floating 

Partial Flow 

METRIC 

12,14 mm. 
50,8 mm. 

9,481 a 9,494 mm. 
0,0178 a 0,0559 mm. 

6,604 mm. 

150,089 mm. 
37,34 mm. 

9,423 a 9,449 mm. 
0,0635 a 0,1143 mm. 

8,915 mm . 

50,00 mm. 

33,1 kg. @ 86,7 mm. 
69,4 kg. @ 35,7 mm. 

29,9 kg. @ 86,7 mm. 
63,5 kg. @ 35,7 mm. 

63,5 mm. 

24 kg. @ 53,5 mm. 
54,3 kg. @ 44,4 mm. 

21,3 kg. @ 53,5 mm. 
49,9 kg. @ 44,4 mm. 

0,4 kg·cm2 

1,4 kg-cm2 
2,8 kg-cm2 

2,4 kg·cm2 @ 2000 rpm. 

E 
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FUEL SYSTEM 
Contents 

SUBJECT PAR. 

Acceleration Flat Spot... . .......... F-27 
Accelerator Linkage. . . . . .... F -49 
Air Cleaner . . . . . . . . . . . . ....... F -48 
CARBURETOR ..................... F-2, F-14 

Accelerating Pump Circuit ..... F-6, F-12, F-23 
Assembly .............................. F-26 
Choke Circuit ................. F-7, F-13, F-21 
Disassembly..... . . . . . . . . .. F-25 
Fast-Idle Adjustment ................... F -22 
Float Adjustment...... . ........... F-16 
Float Circuit........... . .. F-3, F-9, F-15 
High-Speed Circuit. . . . . . . . . . . F -5, F -11, F -19 
Idle Adjustment....... . ........... F-18 
Low-Speed Circuit ............. F-4, F-10, F-17 

F-1. GENERAL 
The fuel system consists of the fuel tank, fuel lines, 
fuel pump, carburetor and air cleaner. 
The most important attention necessary to the fuel 
system is to keep it clean and free from water. 
It should be periodically inspected for leaks. 

CAUTION-Whenever a vehicle is to be stored for 
an extended period, the fuel system should be com
pletely drained, the engine started and allowed to 
run until the carburetor is emptied. This will avoid 
oxidization of the fuel, resulting in the formation of 
gum in the units of the fuel system. Gum formation 
is similar to hard varnish and may cause tlie fuel 
pump valves or the carburetor float valve to be
come stuck or the filter screen blocked. Acetone 
or commercial fuel system cleaners will dissolve 
gum formation. In extreme cases it will be necessary 
to dissassemble and clean the fuel system. In most 
cases, however, a good commercial fuel system sol
vent used in accordance with the manufacturer's 
instructions or one pint [0,6 ltr.] of acetone placed 
in the fuel tank with about one gallon [4,5 ltr.] 
of gasoline will dissolve any deposits as it passes 
through the system with the gasoline. 

SUBJECT PAR. 

Metering Rod Adjustment ............... F-20 
Servicing and Adjusting .................. F -8 
Steep-Grade Carburetor Kit .............. F-28 

FUEL PUMP ...................... F -29, F -32 
Assembly .................... F-31, F-34, F-41 
Disassembly ................. F -30, F -33, F -40 
Testing ........................... F-35, F-43 

Fuel Tank Cap.......... . .......... F-51 
Fuel Tank Straps. . . . ......... F -50 
Service Diagnosis. . ........ F -52 
Specifications. . . . . . . .......... F -53 
Vacuum Pump. . ........ F-32, F-36 

Disassembly. . . . . . .F-37, F-42 
Testing. . . . . . . . . . . . ... F -38, F -49 

F-2. Carburetor 
e Models CJ-2A, CJ-3A 

Model CJ-2A is equipped with Carter carburetor, 
model 596S. Model CJ-3A is equipped with Carter 
carburetor, model 636SA. Both of these carburetors 
are basically the same and many parts are inter
changeable. The differences between the two 
carburetors are mostly external and obvious and 
the service procedures given below will apply to 
both carburetors. 
These carburetors are of the plain tube type, Fig. 
113, with a throttle operated accelerator pump and 
economizer device. The carburetor is a precision 
instrument designed to deliver the proper fuel and 
air ratios for all engine speeds. By proper cleaning 
and replacing all worn parts, the carburetor will 
function correctly. 
The carburetor may be divided into five circuits: 
float circuit, low-speed circuit, high-speed circuit, 
pump circuit, and choke circuit. 
By treating each circuit separately, the diagnosing 
of trouble and the repair of the carburetor is made 
much simpler. 

FIG. 112-FUEL SYSTEM-MODELS CJ-3B, CJ-5, CJ-6 

1-Elbow 
2-Carburetor 
3-Fuel Tank Hold Down Strap 
4-Fuel Tank 

5-Fuel Gauge Tank Sendin!( Unit 
6-Screw and Lockwasher 
7-Pipe Plug 
8--Clip 

9-Fuel Line 
1 O~Line-to-Pump Connection 
11-Fuel and Vacuum Pump 
12-Pump-to-Carburetor Tube 
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FIG. 113--CARTER CARBURETOR-MODELS CJ-2A, CJ-3A 

1-Pump Operating Lever 
2-Choke Valve 
3-Choke Shaft and Lever 
4-Metering Rod Spring 
5-Nozzle 
6-Nozzle Retaining Plug 
7-Metering Rod Disc 
8-Needle, Pin, Spring and Seat 
9-Float and Lever 

10-Low Speed Jet 
11-ldle Well Jet 
12-Metering Rod Jet ,.nd Gasket 
13-Metering Rod 
14-Nozzle Passage Plug and Gasket 
15-ldle Adjustment Screw 
16-Idle Adjustment Screw Spring 
17-ldle Port Rivet Plug 
18-Throttle Valve 

19-Pump Jet 
20-Pump Jet Strainer Nut 
21-Pump Jet Strainer 
22-Intake Ball Check 
23-Discharge Disc Check 
24-Pump Plunger Spring 
25-Pump Plunger and Rod 
26-Pump Arm Spring 
27-Pump Connecting Link 
28-Pump Arm and Collar 

8 

·9 

F-3. Float Circuit nozzle. If the fuel level is too high, it will cause 
trouble in both the low and high speed circuits. 
The float bowl acts as a reservoir to hold a constant 
supply of fuel. The level of the fuel in the bowl is 
controlled by the float and lever assembly, float 
bowl cover, and the need,le valve seat assembly. 

The float circuit Fig ... 114, is important. because it 
controls the heights of the fuel level in the bowl and 
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FIG. 114-FLOAT CIRCUIT 
1-Needle Valve Seat Assembly 
2-Float and Lever Assembly 
3-Float Bowl 
4-Float Bowl Cover 
5-Vent 
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F-4. Low-Speed Circuit 
The idle or low speed circuit, Fig. 115, controls the 
supply of fuel to the engine for idle speeds and 
light load operation up to approximately 20 miles 
[32 km.] per hour. It supplies a small amount of 
fuel through the entire operating range, gradually 
decreasing as speed is increased above 20 miles [32 
km.] per hour. 
During idle and low speed operation of the engine, 
fuel flows from the float bowl through the idle well 
jet and the low speed jet to the point where it 
combines with a stream of air entering through 
by-pass. The combining of the fuel with the air 
atomizes or breaks up the fuel into a vapor. 
This mixture of air and fuel continues on through 
the economizer until it begins to pass the point 
where it is further combined with a stream of air 
coming in through the lower air bleed. This mixture 

, of fuel and air then flows downward to the idle port 
chamber and thence into the engine and also 
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through the idle adjusting screw seat just below. 
This mixture is richer than the engine requires but 
when mixed with the air coming past the throttle 
valve a combustible mixture of the right propor
tion for idle speeds is formed. 
The idle port is slotted so that, as the throttle 
valve is opened it will not only allow more air 
to come in past it, but it will also uncover more of 
the idle port allowing a greater quantity of fuel 
and air mixture to enter the intake manifold. 
When the idle speed position of the throttle is fixed 
at 8 miles per hour [12,9 k.p.h.], it leaves enough 

FIG. ll5-LOW-SPEED CIRCUIT 
7-Idle Well Jet 
8-Low Speed Jet 
9-By-pass 

1 0-Economizer 

11-Lower Air Bleed 
12-Idle Port 
13-Idle Adjusting Screw 

of the slotted port as reserve to cover the range in 
speed between idle and the time when the high 
speed system begins to cut in. 
The idle adjusting screw varies the quantity of 
the idle mixture. 

F-5. High-Speed Circuit 
The high-speed circuit, Fig. 116, cuts in as the throt
tle is opened wide enough for a speed of about 20 
miles per hour [32 k.p.h.]. The velocity of the air 
flowing down through the carburetor throat creates 
a pressure slightly less than atmospheric pressure 
at the tip of the main nozzle. Since the fuel in 
the float bowl is acted upon by atmospheric 
pressure, the difference in pressure between the two 
points causes fuel to flow from the bowl through 
the metering jet and out the main nozzle int0 the 
throat of the carburetor. 
At higher speeds the area of the opening between 
the metering ·jet and the metering rod governs 

FIG. 116-HIGH-SPEED CIRCUIT 
16-Metering Rod 17-Metering Jet 20-Main Nozzle 

the amount of fuel entering the engine. At wide 
open throttle only the smallest section of the rod 
is in the jet. 

F-6. Accelerating Pump Circuit 
As the accelerator pedal is depressed, the pUmp 
plunger and lever are forced downward. This forces 
fuel from the cylinder, closing intake ball check 
valve, Fig. 117, and opening discharge ball check 
valve passing the fuel into the throat of the 
carburetor through pump jet. 

10449 
FIG. ll7-PUMP CIRCUIT 

29-Intake Ball Check Valve 
30-Discharge Ball Check Valve 

33-Pump Jet 
35-Pump Arm Spring 
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Pump action is prolonged by the pump arm spring 
because the hole in the pump jet restricts the flow 
of fuel while it is being forced out by the pump. 
The prolonging of the pump discharge gives the 
fuel in the high speed circuit sufficient time to 
flow fast enough to satisfy the demands of the 
engine. 
As the accelerator pedal is allowed to return to its 
original position, the pump plunger is lifted up
ward. This creates a reduced pressure in the pump 
cylinder which opens intake ball check valve and 
closes discharge ball check valve thereby drawing 
in a new charge of fuel from the bowl. 

FIG. 118-CHOKE CIRCUIT 

37-Choke Valve 
38-Screw 
39-Choke Shaft and Lever Assembly 
.40-Choke Oporating Lever and Spring 

F-7. Choke Circuit 
This circuit, Fig. 118, is used only in starting and 
warming up the engine, by restricting the amount 
of air allowed to enter the carburetor thereby pro
ducing a richer mixture. It consists of a choke shaft 
and lever assembly choke operating lever and 
spring choke valve and screws. 

F-8. SERVICING AND ADJUSTMENT 

F -9. Float Circuit 
If the float is loaded with fuel or if the holes for the 
pins are worn, the carburetor will flood. Poor ac
tion of the float needle will occur if the lip of the 
float bracket is worn. In this event, it shoulc:f be 
smoothed with emery cloth. 
The needle and seat may leak because of wear, 
damage or sticking and will cause the carburetor 
to flood. Needles and seats are available only in 
matched sets. Never replace the needle without 
replacing the seat. 
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To determine the float level, Fig. 119, first turn the 
bowl cover gasket around and with the cover in 
position as shown, the float by its own weight 
should rest at %" [9,525 mm.] (as indicated by 
the gauge). 
To change the float level press down with a screw 
driver on the brass lip of the float, holding up on 
the float while assembled to the cover of the car
buretor. Bending the lip in this way allows it to 
retain its curvature which is necessary for the 
correct operation of the float valve. 
Be sure the spring and pin in the valve are in posi
tion and that the spring has not been stretched. 

F-10. Low-Speed Circuit 
In the low speed circuit, Fig. 115, it will be found 
that the fuel does not come through the main 
metering jet, but through the idle well jet, and 
the low speed jet the openings of which are care
fully calibrated. If they are damaged they should 
be replaced. The jets should always be tightly 
seated. The by-pass and air bleed holes must be 
clear. Carbon deposits which may form in the 
throat of the carburetor might restrict the air 
bleed holes to the extent that insufficient air will 
be supplied to mix the fuel before it reaches the 
idle port. 
This condition will usually be indicated if it is 
necessary to screw the idle mixture adjusting screw, 
in closer than the minimum limit of Y2 turn. 
If the condition is bad, a rolling idle may continue 
even after the idle mixture adjusting screw is 
screwed entirely in against the seat. The air bleed 
holes may be cleaned with a soft copper wire. 
The idle port must be kept clean and unrestricted. 
If it is damaged the engine will not perform 
properly at low speeds and a new body flange will 
be required. 
A letter "C" enclosed by a circle is stamped on the 
face of the throttle valve. When the valve is in
stalled in the carburetor, this side should be toward 
the idle port, and facing the intake manifold as 
viewed from the bottom. 

FIG. 119-FLOAT LEVEL SETTING 
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To properly center the valve in the throat of the 
carburetor, the screws should be started in the 
shaft, and then with the valve tightly closed (throt
tle lever adjusting screw backed out) it should be 
tapped lightly. This will centralize the valve in the 
carburetor throat. Pressure should then be main
tained with the fingers until the screws are 
tightened. 
If the carburetor throat is restricted with carbon 
deposit it will be necessary to open the throttle 
wider than the correct opening to obtain the proper 
engine idle speed. Opening the throttle more than 
this amount in order to obtain the proper idle will 
then uncover more of the slotted idle port than was 
intended. This will result in leaving an insufficient 
amount of the idle port as a reserve to cover the 
period between idle and 20 miles [32 km.] per 
hour, where the high speed system begins to cut in. 
A flat spot on acceleration will result. Clean by 
scraping with emery cloth. 

F-11. High-Speed Circuit 
It is rarely necessary to remove the main nozzle 
Fig. 116. It can usually be cleaned by removing 
the plug and blowing it out with compressed 
air. If it is damaged and requires replacing, make 
sure, upon installation that only one gasket is 
between the nozzle and the seat. 
If the carburetor has been in service for a long time 
or has been tampered with, it may be found that 
the metering rod is improperly adjusted or worn. 
A worn metering rod will have the effect of a rich 
mixture above 20 miles per hour [32,2 k.p.h.]. If 
the metering rod is worn, the metering rod jet will 
also be worn and both should be replaced. Before 
adjusting the metering rod adjust the accelerating 
pump stroke, for the pump stroke adjustment will 
change the metering rod setting. 
To adjust the metering rod, back out throttle lever 
adjusting screw "C", Fig. 120, and close the throt
tle tight. Using gauge T-109-26, Fig. 120, (sup
plied by Carter Carburetor Co.) loosen nut "B" and 
move pin until it seats in the notch of the gauge. 
Tighten the nut securely. Remove the gauge and in
stall metering rod with disc, and connect the spring 
through hole in the metering rod. 
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FIG. l20-METERING ROD GAUGING 

To check the setting, note the position of the oper
ating pin in the eye of the metering rod. It should 
just clear within the top of the eye (clearance not 
to exceed~"- .397 mm.) when the metering rod 
is seated and the throttle stop screw set for proper 
engine idle. 

F-12. Acclerating Pump Circuit 
If the pump plunger is worn, sticks or if the spring 
under the leather has lost its tension, replace the 
plunger assembly, Fig. 113. 
If the pump intake check valve, Fig. 117, leaks 
part of the pump discharge will be forced back 
throug~ the valve into the float bowl, preventing 
a suffic1ent amount of fuel to be discharged from 
the jet. If the valve can not be cleaned with com
pressed air, it must be replaced. 
If the pump discharge check valve leaks air will 
be drawn into the pump cylinder on the ~p stroke 
of the plunger. This gives an insufficient discharge 
of fuel into the throat of the carburetor on accelera
tion causing a flat spot. If the valve can not be 
cleaned with compressed air, to prevent leakage 
it Il)ust be replaced. ' 
If the accelerating pump arm spring is weak or 
damaged, it will cause poor acceleration. 
If the hole in the accelerating pump jet is too 
large, the accelerating charge. will be allowed to 
pass too fast and will make the mixture too rich. 
An enlarged jet must be replaced. A loose jet gives 
the same effect. A clogged jet will cause a flat spot 
on acceleration. 
To adjust the pump stroke, pump gauge T-109-
117C (supplied by Carter Carburetor Co.) should 
be used. First back out the throttle adjusting screw 
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FIG. 121-PUMP TRAV.EL GAUGING 
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"C", Fig. 120, to fully close the throttle. To mea
sure the stroke, place the gauge on top of the bowl 
cover, Fig. 121, open the throttle wide and measure 
to the top of the pump plunger rod. Close the throt
tle tight and measure again. The difference, which 
is the pump stroke, should be 1?.(4" [6,747 mm.]. 
To adjust the stroke bend the throttle connector 
rod at "A". IMPORTANT: Always set the pump 
stroke before setting the metering rod. If set after
wards the metering rod will be thrown out of ad
justment. 
If the throttle connector rod and throttle shaft arm 
assembly are worn, it will allow the throttle valve 
to be opened by the accelerator pedal before the 
pump jet begins to discharge fuel, resulting in a 
flat spot. Replace all worn parts because the opera
tion of the metering rod is also affected. 

F-13. Choke Circuit 
The choke connector link connects the choke and 
throttle levers and opens the throttle slightly when 
the choke valve is closed, thus insuring quick 
starting and freedom from stalling during the 
warm up period. 

F-14. Carburetor 
• Models CJ-3B, C]-5, C]-6, D]-3A 
Current production models CJ-3B, C]-5, and CJ-6 
have a Carter YF -938SD carburetor superseding 
the earlier YF -938SC, YF -938SA, or YF -938S 
models. 

Note: Conversion kits for changing earlier models 
to SD models are available. See Par. F-27. It is 
recommended that when a carburetor is converted 
that a tag be fashioned st:il.mped with the new 
model number and installed under one of the air 
horn screws. Look for such a tag to determine if 
the carburetor has previously been converted. 

The carburetor for model DJ-3A is a Carter model 
YF-2392S. Carburetors listed above are all in the 
same YF series and have only minor differences. 
Descriptions and repair procedures given in the 
following paragraphs apply equally to all YF -series 
carburetors. YF -series carburetors employ manual 
and vacuum control of the metering rod and 
accelerator pump. 
The carburetor controls and vaporizes the fuel 
through five separate circuits: float circuit, low
speed circuit, high-speed circuit, choke circuit, and 
accelerating-pump circuit. A description of the 
function and operation of each circuit provides an 
over all description of the carburetor. 
For identification, the series designation is stamped 
on the body under the name Carter and the model 
designation is stamped on a flange protruding 
from the body. 

Note: When checking for carburetor icing causes, 
also check the vacuum-pump-to-manifold vacuum 
line connector. 

F-15. Float Circuit 
The float circuit, Fig. 122, consists of a float, 
float pin, air horn gasket and the needle and seat 
assembly. These parts control the fuel level in the 
carburetor bowl, a supply being maintained for all 
circuits under all operating conditions. To prevent 
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float vibration from affecting the fuel level, the 
inlet or float valve is spring loaded. Should the 
needle and seat become worn, they must be re
placed with a matched set, including the spring, 
which is the only way they are supplied. When 
reinstalling the float, be sure to install the float pin 
with the stop shoulder on the side away from the 
bore of the carburetor. 

F-16. Float Adjustment 
Correct float level setting is required for accurate 
metering of fuel in both low- and high-speed jets. 
To set the float, remove and invert the bowl cover. 
Remove the bowl cover gasket. Allow the weight 
of the float to rest on the needle and spring. Be 
sure there is no compression of the spring other 
than the weight of the float. Adjust the level by 
bending the float arm lip that contacts the needle 
(not the arm) to provide specified clearance be
tween the float and cover. 
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Specified clearances: 
CJ-3B, CJ-5, CJ-6 ........... %" [7,93 mm.] 
DJ-3A ...................... %'2" [7,14 mm.] 

This clearance, shown as A in Fig. 123, can be 
measured by a gauge. 
Use these Carter Gauges: 

CJ-3B, C]-5, C]-6 .. .............. T109-107 
DJ-3A ........................... T109-126 

F-17. Low-Speed Circuit 
Fuel for idle and early part-throttle operation is 
metered through the low-speed circuit. The low
speed circuit is illustrated in Fig. 124. Liquid fuel 
enters the idle well through the metering rod jet. 

-Low-speed jet measures the amount of fuel for 

FIG. 124-LOW-SPEED CIRCUIT 
1-Body Flange 
2-Idle Adjustment Screw Port 
3-Idle Port 
4-Idle Well 
S-Low Speed Jet 

6-Idle Air Bleed 
7-Air By-pass 
8-Economizer 
9-Metering Rod Jet 

10-Idle Adjustment Screw 

idle and early part-throttle operation. Air-by-pass, 
economizer, and idle air bleed are carefully cali
brated orifices which serve to break up the liquid 
fuel and mix it with air as it moves through the 
passage to the idle port and idle ad.iustment screw 
port. 

F-18. Idle Adjustment 
Turn screw, Fig. 124, % to 1% turns for normal 
opening on the CJ-3B, CJ-5, CJ-6. Turn screw 1 
to 272 turns for normal opening on the DJ-3A 
carburetor. For richer mixture, turn this screw 
out; for leaner mixture, turn this screw in. Do not 
idle the engine below 600 rpm. By-pass, economizer, 
idle port, idle adjustment screw port, and bore of 
throttle body flange must be clean and free from 
carhop.. Obstructions at any of these points will 
cause poor low-speed performance. A worn or 
damaged idle adjustment screw or low-speed jet 
should be replaced. 

FIG. 125--HIGH-SPEED CIRCUIT 
1-Nozzle 
2-Metering Rod 
3-Pump Lifter Link 
4-Metering Rod Arm Assembly 
5-Diaphragm Shaft 
6-Upper Pump Spring 

7-Pump Diaphragm Spring 
8-Diaphragm Assembly 
9-Chamber 

10-Metering Rod Jet 
11-Carburetor Casting 
12-Carburetor Bore 

F-19. High-Speed Circuit 
Fuel for part-throttle and full-throttle opera
tion is supplied through the high-speed circuit 
shown in Fig. 125. A metering rod and metering 
rod jet control the amount of fuel admitted 
through the nozzle for high-speed operation. 
The lower end of the metering rod is calibrated in 
size to accurately meter the fuel required. As the 
rod is automatically raised and lowered in the jet, 
the opening in the jet is varied in size to supply 
fuel proportionate to the requirements through the 
higher speed and power range. The metering rod 
is both mechanically and vacuum controlled and is 
attached to the metering rod arm assembly. 
During part-throttle operation, vacuum in chamber 
pulls diaphragm down, holding metering arm 
assembly against pump lifter link. 
Moven;tent of the metering rod is controlled by the 
pump lifter link which is attached to the carburetor 
throttle shaft. At all times vacuum in the chamber 
is strong enough to overcome the tension of pump 
diaphragm spring. Upper pump spring serves as 
a bumper upon deceleration and as a delayed 
action spring upon acceleration. Under any operat
ing conditio~, when the pump diaphragm spring 
overcomes vacuum in the chamber, the metering 
rod will move toward the wide throttle (power) 
position. 
Note: Nozzle is pressed in and should not be 
~removed. 

F -20. Metering Rod 4\djustment 
Check metering rod adjustment each time the 
carburetor is reassembled. Before adjustment is 
made, be sure that the flat of metering rod arm 
is parallel to the flat of pump lifter link as shown 
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(Fig. 125.). With the throttle valve seated in car
buretor bore, press down on the upper end of 
diaphragm shaft until the diaphragm bottoms 
in the vacuum chamber. The metering rod should 
now seat on casting with the metering rod 
arm flat against the pump lifter link. If the meter
ing rod does not seat on the casting (check by 
pressing downward on metering rod) or seats be
fore the metering rod arm makes flat contact with 
the pump lifter link, make adjustment by bending 
the .lip on the metering rod arm. 

F" -21. Choke Circuit 
The choke circuit consists of a manually-operated 
choke valve, a fast-idle connecting rod, and a fast
idle arm. The choke valve is offset-spring loaded 
to prevent over-choking during the starting warm
up period. When the choke valve is moved to a 
closed position for starting, the fast idle connector 
rod A in Fig. 126 revolves the fast idle link B. This 
action increases the engine idle speed to prevent 
stalling during the warm-up period. A fast-idle 
connector rod return spring prevents partial closing 
of the choke valve. 

FIG. 126-FAST IDLE ADJUSTMENT 

F"-22. Fast Idle Adjustment 
With the choke held in wide open position, lip A 
(Fig. 126) on the fast-idle rod should contact the 
boss on the body casting. Adjust by bending the 
fast-idle link at offset B. 

F"-23. Accelerating Pump Circuit 
The accelerating pump circuit shown in Fig. 127 
provides a measured amount of fuel for rapid 
acceleration and smooth engine operation when 
the throttle is opened at lower speeds. In operation, 
vacuum is applied to the underside of diaphragm 
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at all times when the engine is running. Lower 
and more uniform vacuum is provided by vacuum 
restriction and vacuum bleed passage. When the 
diaphragm is in its maximum down position at 
low throttle resulting from high vacuum in chamber 
the chamber above the diaphragm is full of fuel 
which has been admitted through intake passage. 
When the throttle is opened, vacuum drops in the 
chamber and the diaphragm is initially forced 
upward by the spring on the diaphragm shaft. 
The upward motion is picked up by accelerator 
pump lifter which is connected to the throttle. 
This movement forces fuel from the chamber 
above the diaphragm through discharge pump 
check valve and discharge pump jet. This auxiliary 
discharge of fuel supplies engine requirements for 
quick acceleration and heavy loads. When the 
throttle is closed, the diaphragm is again pulled 
down by high vacuum and another measured 
charge of fuel enters the chamber above the 
diaphragm through the intake passage to be 
available for the next cycle of operation. 

Note: The pump jet (see insert drawing in Fig. 12 7) 
projecting into the air stream is permanently 
pressed into the carburetor body and should not 
be removed. Also, carburetor design makes it im
possible to adjust the pump stroke. 

FIG. 127--ACCELERATING PUMP CIRCUIT 
1-Pump Fuel Passage 
2-Discharge Pump Jet 
3-Pump Check Valve Ball 
4-Ball Check Weight 
5-Pump Lifter Arm 
6-Filter Screen 

7-lntake Passage 
8-Diaphragm 
9-Vacuum Chamber 

10-Vacuum Restriction jet 
11-Vacuum Bleed Passage 

F" -24. Accelerating Pump Maintenance 
If engine acceleration is unsatisfactory, remove the 
pump diaphragm and check the diaphragm for wear 
or damage. Then remove the pump check retainer 
ring lQcated directly above the pump check weight 
and pump ball check. Pump ball check must seat 
properly as a leak will cause poor acceleration 



'Jeep' UNIVERSAL and 'Jeep' DISPATCHER F 

performance. Inspect and replace all worn or 
damaged parts. Clean and blow out all passages 
with compressed air. Note that when testing the 
pump for discharge volume with the carburetor 
off the engine, only half of the maximum pump 
capacity will be discharged. When the engine is 
operating, vacuum controls the balance of dis
charge. 

F" -25. Carburetor Disassembly 
Refer to Fig. 128. 
a. Pry pin spring and clevis clip free and remove 
fast-idle connector rod (43). 

b. Remove air horn and bowl cover attaching 
screws and lockwashers. Remove choke tube clamp 
assembly. 

c. Remove a1r horn assembly and gasket. 

d. Remove ball check valve retainer ring. Invert 
the unit and tap lightly to remove ball check val.ve 
retainer and ball check valve. 

e. Loosen the screw locking the throttle shaft arm 
to the throttle shaft. Remove the throttle shaft 
arm and pump connector link. 

f. Remove diaphragm housing screws. Entire as
sembly can now~ be lifted out of the body. This 
assembly can easily be disassembled and reas
sembled if necessary. 

g. Carefully remove pump intake strainer housing 
using tip of knife blade. 

h. With the air horn in an upside-down position, 
remove pin and float. Invert the air horn and 
catch needle pin and needle pin spring. 

FIG. 128-CARBURETOR INDEX 

1-Choke Shaft and Lever 
2-Screw 
3-Choke Lever Spring 
4-Screw and Washer 
5-Choke Valve Screw 
6·-Choke Valve 
7-Screw and Washer 
8-Air Horn 
9-Needle Seat Gasket 

10-Needle Spring and Seat 
11--Needle Pin 
12-Float Pin 
13-Float 
14-Gasket 
15-Pump Spring 
16-Metering Rod Arm 
17-Pump Link 
18-Pump Spring Retainer 
19-Vacuum Diaphragm Spring 
20-8crew and Washer 
21-Diaphragm Housing 
22-Diaphragm 
23-Body 
24-Gasket 
25-Idle Port Plug 
26-Body Flange 
27-Pump Link Connector 
28-Throttle Shaft Arm 
29-Screw and Washer 
30-Throttle Valve 
31-Throttle Valve Screw 
32-Fast Idle Arm 
33-Washer 
34-Adjusting Screw 
35-Screw 
36-Throttle Lever 
37-Lever Nut 
38-Throttle Shaft 
39-Body Flange Plug 
40-Clevis Clip 
4l~Idle Adjusting Screw 
4'2'"'-Idle Screw Spring 
43-Fast Idle .Connector Rod 

1~=~~~1 Sl~~~~ Valve 
46-Ball Check Valve Retainer Ring 
47-Metering Rod Jet 
48-Low Speed Jet 
49-Metering Rod 
50-Metering Rod Spring 
51-Inner Pump Sprmg 
52-Pump Spring Retainer 
53-Bracket Tube Screw 
54-Throttle Tube Clamp 
55-Tube Bracket Nut 
56-Choke Tube Clamp 
5 7-Lockwasher 
58-Choke Lever 
59-Retainer Ring 
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i. Remove metering rod jet. Remove low-speed 
jet. 

Note: Do not remove pressed-in parts such as 
nozzle, pump jet, or antipercolator air bleed. 

j. Remove body flange attaching screws, body 
flange assembly, and gasket. 

k. Remove idle-adjustment screw, spring, idle 
port· rivet, throttle lever assembly, washer, fast 
idle arm, throttle plate screws, throttle plate, and 
throttle shaft. 

I. Remove throttle shaft seal by prying out seal 
retainer. 

Note: Do not remove pressed-in vacuum passage 
orifice. 

m. Remove c):wke valve screws and choke valve. 
Unhook choke spring and slide shaft from housing. 

n. Wash all parts in carburetor cleaning solutior, 
and blow out passages with compressed air. Do not 
immerse diaphragm or seals in cleaning solution. 
Inspect all parts for wear or damage. Always use 
new gaskets when reassembling. 

F-26. Carburetor Assembly 
To expedite reassembly, it is advisable to group all 
related parts by the circuit to which they belong. 

a. Install throttle shaft seal and retainer in flange 
casting. 

b. Install fast-idle arm, washer, and lever assembly 
on throttle shaft. Slide shaft into place and install 
throttle valve. 

c. Install idle port rivet plug and idle adjusting 
screw and spring. 

d. Attach flange assembly to body casting. Use 
new gasket. 

e. Install lqw:-speed jet assembly. 
, .. "!!.~ 

f. Install pump intake strainer in pump diaphragm 
housing and carefully press into recess. 

Note: If strainer is even slightly damaged, a new 
one must be installed. 

g. Install pump diaphragm assembly in diaphragm 
housing. Then, install pump diaphragm spring 
(lower) and retainer. 

h. Install pump lifter link, metering rod arm, upper 
puinp spring, and retainer. 

i. Install metering rod jet. 

Note: No gasket is used with this jet. 

j. Install diaphragm housing attaching screws in 
the diaphragm housing, making sure that the 
edges of the diaphragm are not wrinkled. Lower 
into place and tighten screws evenly and securely. 

k. Install throttle shaft seal, dust seal washer, and 
shaft seal spring. 
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I. Install pump connector link in the throttle arm 
assembly. Install throttle shaft arm assembly on 
throttle shaft guiding connector link in pump lifter 
link hole. 

CAUTION: Linkage must not bind in any throttle 
position. If binding occurs, loosen clamp screw in 
throttle arm, adjust slightly, then retighten screw. 

m. Install pump check disc, disc retainer, and lock 
ring. 

n. Install metering rod and pin spring. Connect 
metering rod spring. 

o. Check and if necessary correct metering rod 
adjustment. Follow procedure of Par. F -20. 

p. Install needle seat and gasket assembly, needle, 
float and float pin. The stop shoulder on the float 
pin must be on the side away from the bore of 
the carburetor. 

q. Set float level to specifications. Follow pro
cedure of Par. F-16. 

r. Install air horn gasket and air horn assembly. 
Install attaching screws, lock washers, and choke 
tube clamp assembly. Tighten center screws first. 

s. Slide choke shaft and lever assembly into place 
and connect choke lever spring. Install choke valve. 
Center the valve by tapping lightly, then hold in 
place with fingers when tightening screws. 

t. Install fast-idle connector rod with offset portion 
of rod. on top and pin spring on outside. Install 
fast-idle connecting rod spring. 

F -27. Correcting Acceleration Flat Spot 
• Models CJ-3B, CJ-5, CJ-6 
Using Carburetor Models 938-S, 938-SA, 938-SC 
Inasmuch as a flat spot on acceleration or low speed 
stumble can come from causes other than car
buretor malfunction, it is recommended that engine 
tuning be thoroughly checked before attempting 
any actual carburetor work. Make sure that 
ignition, compression, and timing are correct and 
that fuel pump is supplying enough gas. Also, 
the F -head engine employs a water-heated intake 
manifold. Proper vaporization of the fuel depends 
on correct intake manifold temperature. Since this 
temperature is controlled by the cooling system 
thermostat, include an operational check of the 
thermostat when diagnosing the stumble. Operating 
temperatures consistently below 155°F. can cause 
stumble. 

If the stumble persists, a YF -938-S, YF -938-SA, 
or YF -938-SC carburetor can be converted to a 
YF -938-SD carburetor by installing Special Kit 
924161, consisting of a pump discharge check 
needle, a metering rod, and a metering rod jet. If 
this kit is installed, the pump discharge check 
needle replaces the original ball, weight, and re
tainer and the small wire-type retainer used with 
the ball check assembly must not be reinstalled. 
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When installing the kit, check the size of the pump 
discharge jet, No. 2, Fig. 129. Early production 
YF-938S and YF -938SA carburetors have a .025" 
[0,635 mm.] jet installed. If the carburetor being 
converted has a .025" jet it must be opened up to 
.031" [0,787 mm.] by running a No. 68 drill through 
the jet as shown in Fig. 129. The jet must be drilled 
as it is a pressed in part and cannot be replaced. 

FIG. 129-DRILLING CARBURETOR JET 

1-Drill (#68 size) 
2-Accelerator Pump Discharge Jet 

Upon completing the installation of the conversion 
kit, mark or tag the carburetor to indicate that it 
is a YF -938SD. 

F-28. Steep-Grade Carburetor Kit 
In the field where a CJ-3B or CJ-5 equipped with 
Carter carburetor 938-S is required to idle on steep 
slopes, flooding of the carburetor sometimes results. 
A steep-grade carburetor kit is available that will 
allow satisfactory idle operation under this condi
tion. This kit (W.M. #94481, Carter #75-960U) 
contains a metering rod, a metering rod jet, and a 
plug. 
To install this kit, replace the standard metering 
rod and metering rod jet with those contained in 
the kit. Place the small brass plug in the accelerator 
pump well. Exert finger pressure only when in
stalling this plug. Forcing the plug in too far will 
damage the accelerator jet. Make certain the meter
ing rod and float, level are set to specifications. Set 
idle at 600 rpm. 
When reworking the carburetor to include this 
steep-grade kit, check to determine if the seal 
(Carter #121-172) and retainer (Carter #136-152) 
are installed. If these parts are not present, they 
should be installed. 

F-29. Fuel Pump 
• Models CJ-2A, DJ-3A 
Fig. 130 illustrates the pump used on the Models 
CJ-2A and DJ-3A. The rotation of the camshaft 
eccentric operating rocker arm pivoted at the 

rocker arm pin pulls the link and diaphra~m as
sembly downward about X" [6,35 mm.], against 
spring pressure which creates a vacuum in 1!"f111p 
chamber to provide the suction stroke. 

On the suction stroke of the pump, fuel from the 
tank enters inlet into sediment bowl and passes 
through strainer and inlet valve into pump 
chamber. On the return stroke spring pressure 
pushes the diaphragm upward forcing fuel from 
chamber through outlet valve and out through 
outlet to the carburetor. 

10357 

FIG. 130-FUEL PUMP-CJ-2A, DJ-3A 

l--8trainer Bail and Seat 
2-Filtering Screen 
3-Bowl 
4-Fuel Inlet 
5-Inlet Valve 
6-Pump Chamber 
7-'-Diaphragm Spring 
B-Rocker Arm Spring 

9-Rocker Arm 
10-Rocker Arm Pin 
11-Rocker Arm Link 
U~u"Je~t~:nd Pull Rod 
14-Fuel Outlet 
15-Body Screw 

When the carburetor bowl is full, the float in the 
carburetor closes the needle valve, thus creating a 
pressure in pump chamber. This pressure will hold 
diaphragm assembly down against spring pressure 
where it will remain inoperative until the car
buretor requires more fuel and the needle valve 
opens. The rocker arm spring is merely for the 
purpose of keeping the rocker arm in constant 
contact with the eccentric. 
The diaphragms are manufactured of several layers 
of specially treated cloth which is impervious to 
fuel. 
The fuel pumps have a large reservoir and fluctua
tion chamber. The sediment bowls are clamped to 
the pump assemblies, making it a simple matter to 
clean out any sediment. Each valve assembly is a 
self-contained unit made up of a valve cage, a fiber 
valve and a valve spring. The valve assemblies are 
held in place by a valve retainer permitting easy 
and speedy removal of the assemblies. 
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F -30. Disassembly 
To disassemble the pump, release the thumb nut 
holding clamp of sediment bowl and remove the 
bowl. Remove strainer from the center tower, 
remove cork gasket, remove the six screws holding 
the cover flange to the pump body. Scratch a line 
across the two castings to assure reassembly in 
the same position. Lift off the top cover and remove 
the rocker arm spring which holds the rocker arm 
against the camshaft eccentric. 
To unhook the diaphragm pull rod from the rocker 
arm link, press down and away from the rocker 
arm side of the pump. Remove the oil seal and the 
washer. 
Remove the two screws holding the inlet and out
let valve retainers and remove the retainers. 
Wash all parts thoroughly in cleaning solution and 
examine them for wear or damage. 

F -31. Assembly 
Install the oil seal (rubber cup) on body followed 
by the stud washer and spring which fits under the 

diaphragm assembly. Hold the rocker arm down, 
press down and put the diaphragm assembly in 
place. Install inlet valve assembly with new 
gasket. The inlet valve is installed in the body 
with the spring facing down. Install the outlet 
valve assembly with the outlet valve spring up. 
Install the valve retaining plate and two screws. 
Assemble the upper and lower housings with the 
marks in alignment. Install the six screws and 
tighten them evenly. Install rocker arm spring. 
Install a new bowl gasket, filter screen and bowl 
tightening into place with thumb nut. 

F -32. Fuel and Vacuum Pump 
• Model C]-3A 
Model C]-3A is equipped with a combination fuel 
and vacuum pump. The servicing of both the fuel 
and vacuum units is outlined below. 
The fuel pump is of the diaphragm type and is 
mechanically operated by a rocker arm, one end of 
which is attached to the diaphragm assembly, the 

FIG. 131-FUEL AND VACUUM PUMP CJ-3B, CJ-5, CJ-6 
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1-Cover Screw 
2-Lockwasher 
3--'-Diaphragm Spring 
4-Sprtng Seat 
~~t~rgm &nd Rod 

7---:-Valve Assembly· 
8-Body 

9-Rocker Arm Pin 

~ ~=~~e~~~a~:=~~r Spring 
12-Diaphragm and Rod 
13-Valve Retainer 
14-Cover 
15-Gasket 
16-8creen 
17-Bowl 

18-Bail 
19-Gasket 
20-Screw 
21-Rocker Arm Spring 
22-Link; Spacer 
23-Rocker Arm 
24-Washer 
25-Body 
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·other end resting against an eccentric on the engine 
camshaft. It is mounted on the lower left sideuof 
the engine block. 
The rotation of the camshaft eccentric operates 
the rocker arm and pulls the diaphragm assembly 
upward against spring pressure. This forms a 
vacuum in the fuel chamber and allows fuel to 
enter the fuel chamber through the intake valve 
from the sediment bowl. On the return stroke 
spring pressure forces the diaphragm downward 
forcing the fuel in the fuel chamber out through 
the outlet valve and through the pump outlet to 
the carburetor. 
When the carburetor bowl is full, the float in the 
carburetor closes the needle valve and pressure 
is formed in the pump fuel chamber. This pressure 
will hold the diaphragm up against spring pres
sure where it will remain inoperative until the car
buretor needs more fuel, the needle valve opens 
and pressure is relieved in the fuel chamber. 
Model CJ-3A has a cover plate and filtering screen 
which is attached to the top of the pump by a cap 
screw. The screen should be cleaned at least twice 
yearly to prevent trouble due to a blocked screen 
or water freezing. The screen should be washed and 
dried and then cleaned with a stiff brush. When 
reassembling the cover plate make certain that the 
cork gasket is not broken; reverse it and position it 
flat on the seat, then install the cover plate and 
tighten the cap screw securely. After cleaning, start 
the engine and carefully inspect the cover plate for 
leakage. 

F -33. Disassembly 
Remove the cover plate, gasket, and screen. Mark 
the two castings with a file to ensure positioning 
in the same relation upon assembly. Remove the 
screws attaching the fuel cover to the pump body. 
Remove the cover, diaphragm, and spring. Remove 
rocker arm pin, rocker arm, and rocker arm spring. 
Remove the valve plate screw and separate the 
valve plate retainer, valve gaskets, and valves. 
Wash all parts thoroughly in cleaning solvent and 
examine them for wear or damage. Blow out all 
openings with compressed air. 

F -34. Assembly 
Install valve gaskets, valves, valve plate retainer 
and secure them with the valve plate retainer 
screw. Make sure that the inlet and outlet valves 
are in their proper positions. Place the diaphragm 
spring retainer in position on the diaphragm pull 
rod and install diaphragm spring. 
Position the diaphragm assembly in pump body 
and attach the cover to pump body, with file marks 
aligned, with the attaching screws. Do not draw 
the screws up tight. Install rocker arm spring, 
rocker arm spacers, rocker arm and rocker arm 
pin. With rocker arm positioned on the diaphragm 
rod, draw the pump body screws up evenly and 
securely. Install the filter screen, cork gasket and 
cover plate and secure them ~mly with the cover 
plate screw. 

F-35. Fuel Pump Testing 
Correct fuel pump pressure 1s essential to satis-

factory engine performance. Pressure that is too 
low will affect proper carburetion. Pressure that 
is too high will cause fuel leakage at the carburetor 
intake valve. 
To check fuel pump pressure, connect a pressure 
gauge into the fuel line at the carburetor with a 
T-fitting. At 1800 rpm. engine speed, the pressure 
should not exceed 4~ psi, [0,33 kg-cm2] maximum. 
For a test of volume, the pump should prime 
itself in 18 seconds at 120 rpm. engine speed. 
For a test of vacuum, the pump should pull 10,Y2" 
[26,67 em.] of mercury at 1800 rpm. engine speed. 

F-36. Vacuum Pump 
The operation and function of the vacuum pump 
are similar to the pump described in Par. F-42. 
The only differences are that the valves in the 
pump covered here are removable and the position 
of the air filter screen is different. 

F -37. Disassembly 
Unscrew cover plate cap screw and remove cover 
plate, gasket, filter screen retainer and filter screen 
from vacuum pump body. Mark the two castings 
with a file and then unscrew the attaching screws 
from the vacuum pump body. Separate the vacuum 
pump body from the fuel pump body. Remove the 
vacuum diaphragm and spring. 
Unscrew the valve plate screw and remove the 
valve plate retainer, the valves·and valve gaskets. 
Wash all parts in cleaning solvent and blow out 
with compressed air. Inspect all parts and replace 
those worn or damaged, especially the gaskets. 
Assemble in reverse order of disassembly. 

F -38. Vacuum Pump Test 
Disconnect the vacuum line at the intake manifold 
and plug the manifold fitting hole. With the engine 
idling, if the windshield wipers operate even at a 
slow speed, the vacuum pump operation is satis
factory. 

F -39. Fuel Pump 
• Models CJ-3B, CJ-5, CJ-6 
The double-action fuel pump consists of a metal 
body, a rubber diaphragm, rocker arm, valves, 
springs, gaskets, and a glass sediment bowl complete 
with strainer. The metal pump body provides a work
ing housing for the diaphragm, lever, valves, and 
springs. The fuel pump is mounted on the left side 
of the engine and is actuated by an eccentric on the 
camshaft. An air dome is cast into the metal cover 
to relieve the carburetor needle valve and the fuel 
pump diaphragm of excessive pressure when the 
carburetor needle valve is closed. 
Tracing pump operation from the beginning, the 
camshaft eccentric forces the diaphragm up, over
coming spring pressure. This.action creates a partial 
vacuum in the pump chamber. Fuel from the main 
tank is forced into the low-pressure pump chamber 
through the open disc valve. Incoming fuel supplies 
the force necessary to open the valve, which is 
a one-way check valve. As the engine camshaft 
continues to rotate, spring pressure forces the 
diaphragm downward as the pump rocker arm 
follows the camshaft eccentric to its low spot. 
The downward action of the diaphragm closes 
the intake valve and forces fuel to the carburetor 
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reservoir through the pump outlet valve. Both 
intake and outlet valves are one-way check valves 
opened and closed by fuel flow. No mechanical 
compoQents are required in the control of valve 
operation. 
Fuel is delivered to the carburetor only when the 
float needle is off its seat. When the fuel level in 
the carburetor bowl is high enough for the float to 
force the needle against its seat, pressure backs up 
to the fuel pump air dome and causes the diaphragm 
to stop pumping. In this position, the pump is said 
to be balanced because the pressure in the pump
to-carburetor line equals that of the diaphragm 
spring. In this way, fuel from the pump to the 
carburetor is always under pressure. The carburetor 
uses fuel, causing the float to drop and pull the 
carburetor needle valve off its seat. Pressure in the 
pump immediately drops as fuel is delivered to the 
carburetor reservoir. Almost instantaneously the 
diaphragm again starts operating to pump more 
fuel. The diaphragm can start and stop many times 
in each mile of vehicle· operation, but the pump 
actuating linkage is always in operation while the 
engine is running. 'I'he fuel pump incorporates a 
pulsator and pulsator chamber to dampen the effect 
of pump pressure pulsations on the carburetor 
needle valve. This prevents high fuel level in the 
reservoir that would result from the needle being 
jarred away from its seat. Also, operating ecr;momy 
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would be affected because a high fuel level usually 
results in an over-rich mixture. 
The actuating linkage has its own spring to ensure 
continuous contact of the lever to the camshaft 
eccentric. 
This fuel pump has a sediment bowl and filtering 
screen which is attached to the top of the pump by 
a wire clamp and thumb nut. The screen and sedi
ment bowl should be cleaned at least twice yearly 
to prevent trouble due to a blocked screen or water 
freezing. The bowl should be washed and wiped 
dry and the screen dried and then cleaned with a 
stiff brush. When reassembling the bowl make cer
tain that the cork gasket is not broken; reverse it 
and position it flat on the seat, then install the 
bowl and tighten the thumb nut securely. After 
cleaning, start the engine and carefully inspect the 
bowl for leakage. 

F -40. Disassembly 
Remove the cover plate, gasket, and screen or 
bowl clamp, sediment bowl, gasket and screen if 
so equipped. Mark the two castings with a file to 
ensure positioning in the same relation upon 
assembly. Remove the screws attaching the fuel 
cover to the pump body. Remove the cover, 
diaphragm, and spring. Remove rocker arm pin, 

FIG. 132-ACCELERATOR 
LINKAGE-CJ-3B, CJ-5, CJ-6 

1-Grommet 
2-Nut and Lockwasher 
3--Throttle Control 
4-Choke Control 
5-Treadle Rod Seal 
6-Accelerator Treadle 
7-Treadle Hinge Pin 
8-Treadle Hinge 
9-Nut and Lockwasher 

10-Screw 
11-Accelerator Rod 
12-Nut 
13-Adjusting Block 
14-Retracting Spring 
1 5-Cotter Pin 
16- -Lower Bellcrank 
17 -Washer 
18 · Bellcrank Link Rod 
19-Bracket 
20-T.,.ottle Wire Stop 
21- .oellcrank Spring 
22-Rod 
~~=Wi.~~ellcrank 
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rocker arm, and rocker arm spring. Remove the 
valve plate screw and separate the valve plate 
retainer, valve gaskets, and valve•;. 

Clean all parts in cleaning solvent and blow out 
with compressed air. Valves should not be removed 
from the valve housing assembly. Check all parts 
to see that they have not been cracked or broken 
and that screw threads have not been stripped or 
cross threaded. Refer to Par. F-43 for fuel pump 
testing. 

F-41. Assembly 
Refer to Fig. 131 
Install the valve gaskets, valves, valve retainer and 
secure them with the valve retainer screws. Make 
sure that the inlet and outlet valves are in their 
proper positions. Place the diaphragm spring re
tainer in position on the diaphragm pull rod 
and install diaphragm spring. Position the dia
phragm assembly in pump body and attach the 
cover to pump body, with file marks aligned, with 
the six attaching screws. Do not draw the screws 
up tight. Install rocker arm spring, rocker arm 
pin washers, rocker arm and rocker arm pin. With 
rocker arm positioned on the diaphragm rod, draw 

iiit-----{15 

the six pump body screws up evenly and securely. 
Install the filter screen, cork gasket and sediment 
bowl and secure them firmly with the thumb screw 
on the bowl clamp. 

F-42. Vacuum Pump 
• Models CJ-3B, C]-5, C]-6 
The double-action fuel pump resembles two single
action pumps placed one above the other. A single 
fuel pump rocker arm actuates the two separate 
diaphragms. One diaphragm is part of the fuel 
delivery pump and operates as described in Par. 
F -39. The other diaphragm is part of the vacuum 
pump and operates as described here. 
As the actuating lever forces the diaphragm upward 
against spring pressure, air is forced through the 
outlet port into the engine's intake manifold. On 
the return stroke, spring pressure forces the dia
phragm downward, creating a partial vacuum and 
opening the inlet valve. In this manner, air ;"S 
pumped out of the windshield wiper motor and int-.> 
the intake manifold. When the wiper motor is shut 
off, manifold vacuum holds the diaphragm against 
its spring so that the full motion of the actuating 
lever is not accompanied by a complete up-and
down motion of the diaphragm. 
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FIG. 133~ACCELERATOR 
LINKAGE--DJ-3A 

!-Bushing 

2-Nut and Lockwasher 

3-Choke Control 

4-Adjusting Block 

5-Rod 

6-Bell Crank 

7-Plain Washer 

8-Cotter Pin 

9-Seal 

10-Treadle 

11-Pin 

12-Hinge 

13-Nut and Lockwasher 

14-Screw 

IS-Spring 
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When the windshield wiper motor is turned on, but 
manifold vacuum is greater than the vacuum 
created by the booster pump, air flows from the 
wiper motor through both valves of the vacuum 
booster. As manifold vacuum drops off as a result 
of the engine operating under low speed and high 
load, the vacuum created by the vacuum booster 
will be greater than engine intake manifold vacuum 
and :the pump will operate the wiper motor when 
the wiper control switch is turned on. 

Refer to Fig. 131. 
Remove the eight cover attaching screws and 
1ockwashers, and remove the cover, diaphragm 
spring and spring seat. Detach the diaphragm rod 
from the rocker arm and remove the diaphragm. 
The valve assemblies are pressed into the cover 
and body and lightly staked. They may be removed 
with the point of a knife blade. If installing new 
valves be sure the inlet and outlet valves are 
correctly positioned and stake them lightly with 
a small punch. 
Assemble the vacuum pump in the reverse order 
of disassembly, drawing the cover attaching screws 
up evenly and tightly. 

F -43. Fuel Pump Testing 
Four tests are presented in following paragraphs to 
test for proper operation of the fuel pump. In addi
tion, check the following: 

a. Check for secure mounting of the fuel pump. 
The rocker arm may be working the entire pump 
up and down, rather than just the pump dia
phragms. 

b. Remove and clean the fuel sediment bowl. 
c. Check all fuel lines. 

F-44. Volume·Check 
To measure fuel pump capacity (amount of fuel 
delivered in a given time) di:sconnect the pump-to
carburetor line at the carburetor end. Place the 
open end of the line in a suitable container. Start 
the engine and operate at normal idle speed. 
Delivery should be one quart U.S. [1 ltr.] within 
one minute. 

F -45. Pressure Check 
To measure fuel pump pressure (force of fuel de
livery) disconnect the pump-to-carburetor line 
at the carburetor end. Plug a pressure gauge and 
T-fitting into the open end of this line and into the 
carburetor. Start the engine and operate at normal 
idle speed. Pressure should be 2 ~ to 3%: psi. 
[0,716 a 0,264 kg-cm2] at 1800 rpm. and at 16n 
[406 mm.] above the outlet. 

F-46. Vacuum Check 
To measure fuel pump vacuum (pull of the pump 
at the inlet side) disconnect the pump-to-fuel-tank 
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FIG. 134-ACCELERATOR LINKAGE-CJ-2A, CJ-3A 
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1-Choke Control 
2-Throttle Control · 
3-Adjueting Rod 
4-Adjuating Rod Block 
5-Throttle Wire Stop 
6-Retracting Spring Clip 
7-Retracting Spring 

8-Retracting Spring Clip 
9--8haft and Lever 

10-Cross Shaft Lever 
11-connectioli Link 
12-Foot Rest 
13-Accelerator Treadle 
14-Pedal Hinge 
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line at the fuel pump. Attach a vacuum gauge to 
the fuel pump inlet. Start the engine, accelerate to 
specified speed, and hold this engine speed while 
taking a gauge reading. Permissible gauge reading 
is 8" [203 mm.] of mercury (Hg] at 1200 rpm. and 
10%" (267 mm.] at 1800 rpm. 

F'-47. Vacuum Booster Check 
To test the condition of the vacuum booster pump, 
disconnect both inlet and outlet lines at the pump. 
Attach a vacuum gauge to the windshield wiper 
connection at the pump. Start the engine, accelerate 
to 2000 rpm., and hold this engine speed while 
taking a gauge reading. Permissible gauge reading 
is 10" to 14" [254 a 356 em.] of mercury (Hg]. 

F' -48. Air Cleaner 
Servicing of the air cleaner is properly taken care 
of as part of the periodic lubrication and servicing 
of the vehicle. For this reason, air cleaner servicing 
information is given in the Lubrication Section. 
Refer to and follow the instructions given there. 

F' -49. Accelerator Linkage 
The accelerator linkage is properly adjusted when 
the vehicle leaves the factory. However, in time 
component parts will become worn and require ad
justment to maintain a smooth even control of 
engine speed. On Models CJ-3B, CJ-5 and CJ-6 
adjustment is made at the adjusting block, Fig. 
132. Loosen the lock nuts, and adjust the length 
of the accelerator rod so that when the carburetor 
throttle valve is wide open the accelerator treadle 
will just strike the toe board. After correct ad
justment is made tighten both lock nuts firmly. 

On Models CJ-2A and CJ-3A, adjust the linkage, 
as described above, at the adjusting block, Fig. 134. 
On Model DJ-3A, adjust the linkage at the adjust
ing block, Fig. 133. 

F' -50. F'uel Tank Straps 
Models CJ -3B, CJ -5, CJ -6 
The fuel tanks are wider and the hold-down straps 
longer beginning with the following production 
serial numbers: 
CJ-3B 57348-43965 and on 
CJ-5 57548-77001 to -77882; 57548-77983 and on 
CJ-6 57748-14359 and on 
This change also eliminated the crimped portion 
of the fuel tank upper flange. To have the old 
straps accommodate a new replacement tank, 
crimp the flanges of the new tank at the strap 
point. Also, where the new longer straps are used 
with the old style tank, add an extra piece of anti
squeak between strap and tank. 

F'-51. F'uel Tank Cap 
A pressure type fuel tank filler cap is used on all 
models. This is necessary to prevent fuel leakage 
from the cap vent opening when the vehicle is on a 
side slope. Two spring loaded relief valves which 
open when venting is required are built into the 
cap. The pressure valve opens at 1% to 2% pounds 
per sq. in. [.105 to .176 kg/sq. em.] and the vacuum 
valve at %' pounds [.053 kg/sq. em.]. Should the 
pressure valve fail to open, pressure in the tank 
may force fuel by the carburetor inlet valve caus
ing flooding. Failure of the vacuum valve may 
prevent flow of fuel to the carburetor. Shoul:i the 
valves fail to vent install a new cap. 

109 



F FUEL SYSTEM 

F -52. SERVICE DiaGNOSIS 

Symptoms Probe~ble Remedy 

Excessive Fuel Consumption: 

Tires improperly inflated ....................................... Inflate 

Brakes drag .................................................. Adjust 

Engine operates too cold ....................................... Check thermostat 

Heat control valve inoperative ............... : .................. Check thermostatic spring 

Leak in fuel line ............................................. Check all connections 

Carburetor float level high ..................................... See "Carburetor" section 

Accelerator pump not properly adjusted ......................... Adjust 

Leaky fuel· pump diaphragm .................................... Replace 

Loose engine mountings causing high carburetor fuel level. ......... Tighten 

Ignition timing slow or spark advance stuck ...................... See "Distributor" section 

Low compression .............................................. Check valve tappet clearance 

Air cleaner dirty. . . . . . . . . . . . . . . . . . . . . . . ...................... Remove and clean 

Engine Hesitates on Acceleration: 

Accelerator pump does not function perfectly ..................... Replace piston and rod or adjust 

Carburetor float level. ......................................... Adjust 

Spark plugs .................................................. Replace or clean and adjust 

Low compressiou .............................................. Check valves 

Distributor points-dirty or pitted .............................. Replace 

Weak condenser or coil ........................................ Replace 

Carburetor jets restricted ...................................... Remove and clean 

Excessive engine heat .......................................... See "Engine" section 

Ens,.ine Stalls-Won't Idle: 

Improper condition of carburetor ................................ See "Carburetor" section 

Low speed jet restricted ........................................ Remove and clean 

Dirty fuel sediment bowl screen .................................. Remove and clean 

Air cleaner dirty. . . . . . . . . . . .................................. Remove and clean 

Leaky manifold or gasket ....................................... Replace 

Fuel pump diaphrag111 porous ................................... Replace 

Loose carburetor ............................................... Tighten flange nuts 

Water in fuel. ................................................ Drain and clean system 

Improper ignition ............................................. See "Distributor" section 

Spark plugs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Clean and adjust 

Valves sticking. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Grind valves 
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F -53. FUEL SYSTEM SPECIFIC.A.TIONS 

MODEL: 

Fuel Tank: 
Capacity ......................... . 
Location .................. . 

Fuel Pump: 
Make ............................ . 
Model (CJ-2A) ........... . 

(CJ-3A) ................... . 
Pressure (CJ-2A) .................. . 

(CJ-3A) .................. . 

Carburetor: ........................ . 
CJ-2A ........................... . 
CJ-3A ........................... . 
Flange ........................... . 
Primary Venturi. ................. . 
Main Venturi. .................... . 
Float Setting ..................... . 
Fuel Intake Needle Seat ........... . 
Low Speed Jet Tube ............... . 
Idle Well Jet ..................... . 
Idle Screw Seat ................... . 
Main Nozzle Discharge Jet ......... . 
Metering Rod .................... . 

Jet Size ........................ . 
Setting· Gauge .................. . 

Accelerating Pump: 
Discharge Jet ................... . 
Intake Ball Check ............... . 
Discharge Check ................ . 
Relief Passage .................. . 
Stroke ......................... . 
Stroke Setting Gauge ............ . 

Air Cleaner: 
Make ............................ . 
Model. .......................... . 
Type . ." ... : ...................... . 
Oil Capacity ...................... . 

CJ-2A, CJ-3A 

10}'2 gals. 
Under Driver's Seat 

AC 
153886 

1539353 
4}'2lbs. 

2}'2-3~ lbs. 

Carter 
596S 

636SA 
1" 
~~· 
1" 
Vs" 

No. 53 Drill 
.029" 

No. 61 Drill 
No. 46 Drill 

.096" 
No. 75-547 

.070" 
T-109-26 

No. 73 Drill 
No. 40 Drill 
No. 40 Drill 
No. 42 Drill 

lJt.. 
T-109-117C 

Oakes-Donaldson 
613300 E653 

Oil Bath 
04 pts. 

Metric 

39,75 ltr. 

0,316 kg-cm2 
0,176 a 0,264 kg-cm2 

[25,4 mm.) 
[8,731 mm.] 
[25,4 mm.) 
[9,525 mm.) 

[0,7366 mm.] 

[2,43 mm.] 

[1,77 mm.] 

[6,747 mm.] 

[0,591 ltrs.] 

F 
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F -53. FUEL SYSTEM SPECIFICATIONS-(Continued) 

MODEL: 

Fuel Tank: 
Capacity. 
Location ..... 

Fuel Pump: 
Make... . ..... . 
Model. . . . . . .. . 
Type..... . . . . . . . . . . .. 
Pressure @ 1800 rpm.. . .. 
Vacuum @ 1800 rpm.. . . . . .. 

Fuel Filter: 
Type .... 
Location. 

Carburetor: 
Make .... .. 
Model ...... . 
Flange Size ..... . 
Primary Venturi. 
Secondary Venturi. 
Main Venturi. 
Float Setting .............. . 
Gasoline Intake Needle Seat .. 
Low Speed Jet Tube: 

Jet Size.. .. . .. 
By-Pass .. 
Idle Bleed .. 
Economizer ......... . 
Idle Well to Bowl Bleed. 

Idle Port ............... . 
Lower Port: 

(For Idle Adjustment Screw). 
Set Idle Adjustment Screw .... 
Main Nozzle Anti-Percolator 

Well Vent in Plug ... . 
Metering Rod ......... . 

Metering Rod Jet. ..... 
Accelerating Pump: 

Pump Jet ......... . 
Intake Passage ...... . 
Discharge Check Seat. 
Vacuum Restriction. 
Vacuum Passage 

(Diaphragm Bleed) ...... . 
Vacuum Spark Port .......... . 

Air Cleaner: 
Type............. . ... . 
Make... . .. .. . . . . .... . 
ModeL ..................... . 
Oil Capacity ................ . 
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CJ-3B, CJ-5, 
CJ-6 

10)1 gal. 
Under Driver's Seat 

AC 
5594032 

Camshaft 
272 to 3% lb. 

1072" Hg 

None 

Carter 
YF-938 SD 

1~" 
I Ji'2 • 
1){6" 
1~" 
Yt6" 

No. 48 (.076") drill 

No. 70 (.028 ") drill 
No. 56 (.0465 ") drill 
No. 56 (.0465") drill 
No. 54 (.055 ") drill 
No. 73 (.024") drill 

.184" X .030" 

.0615" to .0655" dia. 
% to 1% turns open 

No. 74 (.0225 ") drill 
.07325" X .0655" X 

.057" X .04725" 
. 0935" dia. 

No. 68 (.031 ") drill 
No. 72 (.025") drill 

No. 42 (.0935") drill 
No. 55 ( .052 ") drill 

No. 65 (.035 ") drill 
. 054" to .056" dia. 

Oil Bath 
Donaldson 

FAE OG 5351 
1~ pt. 

METRIC 

38,75 ltr. 

0,176 a 0,264 kg-cm2 
26,67 em. 

3,17 em. 
8,73 mm. 
17,46 mm. 
3,17 em. 
7,93 mm. 
1,93 mm. 

0,711 mm. 
1,181 mm. 
1,181 mm. 
1,397 mm. 
0,609 mm. 

5,67 x 0,76 mm. 

1,56 a 1,66 mm. 

0,571 mm. 
1,860 X 1,663 X 

1,447 x 1,200 mm . 
2,375 mm. 

0,787 mm. 
0,635 mm. 
2,375 mm. 

1,320 mm. 

0,889 mm. 
1,371 a 1,422 mm. 

0,591 ltr. 

DJ-3A 

12 gal. 
Right Side of 

Body Rear Panel 

AC 
1539716 

Camshaft 
4% lb. max. 

1072" Hg 

Filter Spool 
Inside Fuel Tank 

Carter 
YF-2392 S 

1~" 
1)12" 
1)1'6" 
1~" 
%'2" 

No. 48 (.076") drill 

No. 68 (.031") drill 
No. 56 (.0465 ")drill 
No. 56 ( .0465 ") drill 
No. 54 (.055") drill 

.170" X .030" 

.053" to .057" dia. 
72 to 2 turns open 

.0276" dia. 
~735"x.062"x.044" 

.096" dia. 

No. 72 (.025 ") drill 
No. 72 (.025 ")drill 

No. 55 (.052 ")drill 

No. 65 (.035 ")drill 
.054" to .056" dia . 

Wire Gauze 
AC 

155254B 

METRIC 

45 ltr. 

0,33 kg-cm2 max. 
26,67 em. 

3,17 em. 
8,73 mm. 
17,46 mm. 
3,17 em. 
7,14 mm. 
1,93 mm. 

0,787 mm. 
1,181 mm. 
1,181 mm. 
1,397 mm. 

4,312 x 0,762 mm. 

1,346 a 1,447 mm. 

0,701 mm. 
1,866 X 1,574 X 

1,117 mm. 
2,438 mm. 

0,635 mm. 
0,635 mm. 

1,320 mm. 

0,889 mm. 
1,371 a 1,422 mm. 
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EXHAUST SYSTEM 

G-1. Models CJ-2A, CJ-3A, DJ-3A 
On L-head engines, the exhaust and intake mani
folds form one unit which is mounted on the left 
side of the engine. A valve is mounted in the exhaust 
section of this unit which, when open, directs the 
exhaust gases around the intake riser to assist in 
vaporizing the fuel when the engine is cold, there
by aiding in warming up the engine and reducing 
engine oil dilution. It also minimizes the use of 
the carburetor choke control. 
When the engine is cold, the counterweight lever 
closes the valve and directs the hot exhaust gases 
against the intake riser to assist in vaporizing the 
fuel. As the engine warms up, the thermostatic 
spring expands and opens the valve sending the 
exhaust gas directly into the exhaust pipe. Note 
that the thermostatic spring is assembled to rest 
on top of stop No. 14 in Fig. 135, on Models CJ-2A, 
CJ-3A, and DJ-3A. 
The manifold heat control valve must operate 
freely without binding or excessive play. Each 
time the valve bushings are lubricated, proper 
operation of the valve should be checked. 
When assembling the manifolds to the cylinder 
block, new gaskets should be installed, and the 
nuts drawn up evenly until they are tight, to avoid 
leakage. Torque wrench reading, 29-35 ft. lbs. [4,01-
4,84 kg-m.]. 

G-2. Models CJ-38, CJ-5, CJ-6 
On F-head engines, the exhaust and intake mani
folds are separate units. The intake manifold is cast 
as an integral part of the cylinder head and is com
pletely water jacketed. This construction transfers 

FIG. 135-MANIFOLDS AND HEAT 
CONTROL VALVE-DJ-3A 

1-Exhaust Manifold 
2-Gasket 
3-lntake Manifold 
4-Lever 
5-Key 
6-Nut 
7-Screw 

8-Washer 
9-8pring 

10-Shaft 
11-Bolt and Lockwasher 
12-8tud 
13-Plug 
14-8top 

heat from the coolin-g system to the intake riser and 
assists in vaporizing the fuel when the engine is 
cold. 
With this construction, there is no heat control 
valve on the F -head engine and the only function 
of the exhaust manifold is to gather and direct the 
exhaust gases into the exhaust pipe. 
When assembling the manifold, Fig. 136, to the 
cylinder block new gaskets should be installed and 

FIG. 136-EXHAUST MANIFOLD 
CJ-3B, CJ-5, CJ-6 

1-8tud Nut 

2-End Gasket 

3-8tud 

4_:_Manifold 

5-Center Gasket 

6-8tud 

7-Gasket 
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the nuts drawn up evenly until they are tight to 
avoid leakage. Torque wrench reading is 29-35 lb-ft. 
[4,01-4,84 kg-m.]. 

G-3. Exhaust Pipe, Muffler, Tail Pipe 
A typical exhaust system from the exhaust manifold 

to the tail pipe and including all attaching parts is 
shown in Fig. 137. 
This system should be checked periodically and all 
loose or broken hangers and supports should be 
tightened or replaced. Also check for any dents or 
restrictions in the tail pipe or muffler as these can 
cause faulty engine performance. 

FIG 137-EXHAUST PIPE AND MUFFLER 

1-Exhaust Pipe 
2-Ciamp 
3-Exhaust Pipe Extension 
4-Ciamp 
5-Tail Pipe 
6-Muffter 
7-Ciamp 
8-Support Strap 
9-Bolt 

10-Support Strap 

11-Bracket 
12-Insulato1· 
13-Bracket 
14-·Nut and Lockwasher 
15-Washer 
16-Bolt 
17-Gasket 
18-Bolt 
19-Nut 

G-4. EXHB.UST SYSTEM SPECIFICATIONS 

MUFFLER TYPE, ALL MODELS .. 

EXHAUST PIPE DIAMETER X 
WALL THICKNESS 
F4-134 engines .... · .............. . 
L4-134 engines ............ . 

TAIL PIPE DIAMETER X 
WALL THICKNESS 
F4-134 engines ............... . 
L4-134 engines ................ . 
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Reverse Flow 

1%" X .050" 
1%" X .050" 

172" X .036" 
172" X .036" 

Metric 

4,12 em. x 1,27 mm. 
4,12 em. x 1,27 mm. 

3,18 em. x 0,914 mm. 
3,18 em. x 0,914 mm. 
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COOLING SYSTEM 

Contents 

SUBJECT PAR. 

Antifreeze ......... . . ................. H-14 
Antifreeze Chart ..... . . . . . . . . . .H-17 
Cooling System 

Draining . . . . . . . . . . . . . . . . . . . . . . . . . . . .. H -3 
Filling ............................... ~. H-2 

Cylinder Block ............................ H-5 
Fan Belt ................................ H-15 

H-1. GENERAL 
The satisfactory performance of an engine is con
trolled to a great extent by the proper operation of 
the cooling system. The engine block is full length 
water jacketed which prevents distortion of the 
cylinder walls. Directed cooling and large water 
holes, properly placed in the cylinder head gasket 
cause more water to flow past the valve seats 
(which are the hottest parts of the block) and 
carry the heat away from the valves, giving posi
tive cooling of valves and seats. 
It is recommended that the cooling system be 
flushed ~nd checked for leaks twice a year, pre
ferably m the fall before antifreeze is added and 
in the spring when the antifreeze is drained. 
Reverse flushing will aid greatly in removing rust 
and scale, especially when used with a flushing 
solution. A cleaning solution should be used to 
loosen the rust and scale before reverse flushing 
the cooling system. 
Flushing is accomplished through the system in a 
direction opposite to the normal coolant flow. This 
action causes the water to get behind the corrosion 
deposits and force them out. To do this, remove the 
upper and lower radiator hoses. Then attach a 
drain hose at the top of the radiator. Attach a new 
piece of hose to the radiator outlet at the bottom 
and insert the flushing gun. Connect the water 
hose to the flushing gun to a water outlet and the 
air hose to an air line. Turn on the water and when 
the radiator is full, apply the air in short blasts 
allowing the radiator to fill between blasts. Con: 
tinue this flushing operation until the water runs 
clear through the top hose. 
With the thermostat removed, attach a leadaway 
hose to the water hose inlet. Also attach a length 
of new hose to t.he water outlet connection at the 
top of the engine. Turn the water on and fill the 
water jacket and then apply air in short blasts. 
Continue this flushing until the water runs clear. 
Also do the hot water heater. Remove heater water 
outlet hose from heater core. Remove inlet from 
engine connections. Insert flushing gun and flush 
h~ater core. Care must be taken when applying 
a1r pressure to prevent damage to the core. 

H-2. Filling Cooling System 
To fill the cooling system, remove the fill cap and 
fill the tank to the top. Replace the cap and run 
the engine at medium speed for approximately one 
minute. Remove the cap and recheck the coolant 

SUBJECT PAR 

Heat Indicator ............................ H-9 
Hoses .................................... H-& 
Pressure Cap........... . .............. H-4 
Radiator ................................ . H-6 
Thermostat. . . . . .................... H-T 
Water Pump ............................. H-10 

level. Add more coolant if necessary to bring the 
level back to the top of the tank. If the coqling 
system is filled when the engine is cold, recheck 
the coolant level after the engine has warmed up. 
This will ensure that the thermostat has opened 
allowing complete cooling system circulation. 
Always correct any cooling system leaks before 
installing antifreeze. A corrosion inhibitor should 
be used in the cooling system to prevent the forma
tion of rust and scale. A quality-brand antifreeze 
containing a corrosion inhibitor should be used. 
When the antifreeze is drained in the spring, a 
corrosion inhibitor should be added with the water. 

H-3. Draining Cooling System 
To completely drain the cooling system it is 

necessary to open the drain in the bottom of the 
radiator and also a drain on the right side of the 
cylinder block. Remove the radiator cap to break 
any vacuum that may have developed. 
Should the cooling solution be lost from the system 
and the engine become overheated do not refill 
the system immediately but allow the engine to 
cool or refill slowly while the engine is running. 
If cold solution is poured into the radiator while 
the engine is overheated there is danger of cracking 
the cylinder block and head. 

FIG. 138-RADIATOR PRESSURE CAP INSTALLED 

1-Pressurized Cap 
2-0vedlow Tube 
3-Pressure Seal 

4-Vacuum Release Valve 
5-Radiator Neck 

115· 



· .• ·.·.· .. ~ ... "'' COOLING SYSTEJl/;: 

H-4" Radiaior !~!"essure Cap 

An mode1s are 'lOW equipped with pressure caps 
·which reduce ,;:vaporatio:n ot' cooling solution and 
mai<e the engines nore efficient by permitting 
slightly higher opt{ating temperatures. 'When 
operating properly, the pressure cap permits pres
tare build-up in the cooling system during periods 
of ~evere heat load. This pressure increases the 
~-~oiling point of the coolant and thus reduces over
fiow losses. The effectiveness of the cap is limited 

its opening pressure and the boiling point of 
:.he coolant. The pressure cap employs a spring
Ioaded, rubber-faced pressure seal which presses 
::gainst a seat in the radiator top tank. Spring 
:r::-essure determines the opening pressure of the 
·•.>alve. A typical pressure cap is shown in Fig. 138. 

il.lote: If a new cap is required, always install a 
cap of the same type and pressure rating specified. 
:<t 5hould neyer be altered or replaced by a plain 

cap_·-----------------------------------------
.A vacuum release valve is employed to prevent 
;c:·ndesirable vacuum build-up when the system 
cools down. The vacuum :release valve is held 
c.gainst its seat under light spring pressure. Vacuum 
ia the system is relieved by the valve which opens 
at 72 to 1 psi. [0,035 a 0,07 kg-cm2] vacuum. 
.Although the mechanism of the pressure cap re
quires no maintenance, the cap should be inspected 
periodically for cleanliness and freedom of opera
tion. The pressure cap gasket and radiator filler 
neck seat should also be inspected to be sure they 
are providing a proper seaL If the rubber face of 
the valve is defective, a new cap should be installed. 
Filler neck reseating tools are commercially avail
able to correct minor defects at the surface of the 
seat. Follow instructions of the .reseating tool 
rnanufacturer. 

CAUTION: Use extreme care in removing the 
radiator pressure cap. In overheated systems, the 
sudden release of pressure can cause a steam flash 
and this flash, or the loosened cap can cause serious 
personal injury. 

To remove the radiator pressure cap when the 
engine coolant temperature is high or boiling, place 
a cloth over the pressure cap and turn counter
clockwise about ~ turn until the first (pressure 
release) stop is reached. Keep the cap in this posi
tion untU all pressure is released. Then, push cap 
down and turn still further until cap can be re
m.oved. To install the pressure cap, place it in 
position and turn it clockwise as far as it will go. 

H-5, Cylinder Block 
Any coolant leaks at the engine block water joints 
are aggravated by pump pressure in the water 
jacket and by pressure developed in the cooling 
system when the pressure cap is in place. Small 
leaks showing up only as •:ucist spots often cannot 
be detected when the engk~ is hot except by the 
appearance of rust, corrosion, and dye stains where 
leakage evaporated. Also, expansion and contrac
tion of the engine block resulting from extreme 
temperature 1 •. hanges can aggravate leaks. For 
\:hese reasons, when checking for coolant leaks in-

:1pect the biock when it is cold :and while the rengine 
·; s runntng" 
A leaking drain f:ock that cannot be dosed ~;hould 
be rej:hced. I..,eak:ing core-hoie "~xpansion ;;:,lugs 
ehoUl(i iJe replaced. 
Jf tightening gasK:eted joints will not wrreet 
!.eakage, install new gaskets. Use ·"· 1'1ealing com
.\JOUnd >vhere recommended. 

H-6. Radiator 

:Maintenance of the radiator consists of keeping 
l:he exterior of the radiator core dean, the interior 
free from rust and scale, and the radiator free from 
leaks. The exterior of the radiator core should be 
cleaned and the radiator insoected for !eaks each 
!000 mi.!es !L500 km.J of n~ormal service of the 
vehicle. If the vehicle is subjected to considerable 
off-the-road operation, this interval should be each 
J 000 miles or 30 days, whichever interval occurs 
first. Cleaning should 'be performed by blowing 
out with air stream or water stream directed from 
the rea- of the radiator. A visual inspection is not 
sufficient as the accumulation of small particles of 
foreign material on core surfaces can restrict 
cooling without dosing the core openings. 
Radiator leakage occasionally results from cor
rosion perforation of the thin metal but most 
leakage results from mechanical failure of soldered 
joints when too much strain has been put on the 
joint. Fractures occur most often at the joint where 
the radiator inlet and outlet pipes are attached to 
the tanks. 'When the seams break, the entire 
soldered joint is exposed and can corrode, but 
breakage rather than corrosion is the primary cause 
of seam leakage. Examine the radiator carefully 
for leaks before and after cleaning. Cleaning may 
uncover points of leakage already existing but 
plugged with rust. White, rusty, or colored leakage 
stains indicate previous :radiator leakage. These 
spots may not be damp if water only or methyl
alcohol-base antifreeze is in the cooling system 
since such coolants evaporate readily. An ethylene
glycol-base antifreeze shows up existing leaks as it 
does not evaporate. 
When the pressure cap opens, the sudden surge of 
vapor or liquid must blow out through the over
flow pipe. If the overflow pipe is dented or clogged, 
the pressure caused by obstruction may cause 
damage to the radiator or hose connections in the 
cooling system. To remove clogging materia!, run 
a flexible wire through the overflow pipe. 

H~ 7. Thermostat 
The cooling system is designed to provide adequate 
cooling under most adverse conditions. However, 
it is necessary to employ some device to provide 
quick warming and to prevent overcooling during 
normal operation. Automatic ,:ontrol of engine 
operating temperature is provided by a water flow 
control thermostat installed in the water outlet on 
top of the L-head engine cylinder head and at the 
front of the F -head engine cylinder head. The 
thermostat is a heat-operated valve. It should 
always be maintained in working order and the 
vehicle should never be driven without one installed 
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as there would then be no control of engine tern~ 
perature. The temperature at which the thermostat 
opens is preset and cannot be altered.. The standard 
thermostat on the CJ-3B, CJ-5, CJ-6, and DJ-3 
is designed to start opening at 165°F. [74°C.] and 
be fully open at 188°1". [86°C.]. The optional 
high-temperature thermostat is designed to start 
opening at 180°F. [82°C.] and be fully open at 
202°F. [94°C.]. The standard thermostat on the 
CJ-2A and CJ-3A is designed to start opening at 
150°F. [66°C.] and be fullyopen at l70°F. [78°C.]. 

Note: Whenever a high-temperature thermostat 
is installed (one having a start-to-open rating of 
at least 180°F. [82°C.J) the only antifreeze recom
mended for the cooling system is ethylene-glycol 
base (so-called "permanent"). 

When the thermostat is not operating properly, 
the engine may run too hot or too cold. Overheating 
ma.y damage the thermostat so that its valve will 
not function properly. Rust can also interfere with 
thermostat operation. To test the thermostat, place 
it in water heated approximately 25°F. (17°C.] 
above the temperature stamped on the thermostat 
valve. Submerge the bellows completely and agitate 
the water thoroughly. The valve should open fully. 
Next, place the thermostat in water heated ap
proximately 10°F. [11 °C.] below the .temperature 
stamped on the thermostat valve. Submerge the 
bellows completely and agitate the water thorough
ly. The valve should close completely. If the ther
mostat fails either of these tests, it should be re
placed with a new one of the same type and rating. 

H-8. Radiator Hoses and Heater Hoses 
Air, heat, and water deteriorate radiator and heater 
hoses in two ways: by hardening or cracking which 
destroys flexibility and causes leaks; by softening 
and swelling which produces lining failure and hose 
rupture. Examine hoses spring and fall for possible 
need of replacement or tightening. If hoses are 
collapsed, cracked, or indicate a soft condition on 
the inside they should be replaced. 
Correct installation of a new heater hose is im
portant to prevent contact between the hose and 
the exhuast manifold. The molded curved end of 
the hose connects to the hot water intake of the 
heater; the flexible end to the hot water valve 
on top of the cylinder head. 
When installing hose, clean the pipe connections 
and apply a thin layer of nonhardening sealing 
compound. Hose damps should be properly located 
over the connections to provide secure fastening. 
The pressurized cooling system pressure can blow 
off improperly installed hoses. 
On a vehicle with belt-driven governor installed, 
inspect to see that the belt is not cutting into the 
radiator hoses. If this condition should be found 
to exist, clamp the hose or hoses involved away 
from any possible interference with the governor 
belt. 

H-9. Heat Indicator 
The unit used on Models CJ-2A, 3A and early 3B 
is of the Bourdon or hydrostatic type and is con
nected by means of a capillary tube to an expansion 
plug mounted in the cylinder head water jacket. 

Should this unit become inoperative, it should be: 
replaced as it is not practical to either repair or 
adjust it. The heat indicator on late Models CJ -3B, 
DJ-3A, CJ-5 and. CJ-6 is operated electrically and 
is connected by a single wire to a sealed bulb 
sending unit mounted in the right rear of the cy1i.n.
der head. 

H-10. Water Pum~ 
Refer to Fig. 139. 
The water pump on these models is a centrifugal 
impeller type of large capacity to circulate water 
in the entire cooling system. The double row ball 
bearing Fig. 139, is integral with the shaft and is 
packed at assembly with a special high melting 
point grease which will last the life of the bearing. 
The bearing is sealed to retain the lubricant and 
prevent dirt and dust from entering. The bearing 
and shaft are retained in the water pump body 
by the bearing retaining wire. The water seal bears 
against the ground seat on the pump body and thf 
inside of the. impeller, maintaining a constant 
pressure against both and preventing water leakage. 
A drain hole in the bottom of the pump body pre
cludes any water seepage past the seal from enter
ing the bearing. 
The impeller and the pulley hub are pressed on the 
shaft under .high pressure. 

H-11. Water Pump Inspection 
Check the water pump for leaks, and excessive end 
play or looseness of the shaft in the pump. A quick 
way to check is to work the fan blades up and down 
by hand. If any play is noticed, this indicates that 
the bearings are rough. Rough bearings should be 
checked to see if the water pump should be re
placed or rebuilt. 

H-12. Water Pump Disassembly 
a. Remove the fan belt, fan blades, and fan pulley. 
b. Remove the bolts .attaching the water pump to 
the block. Remove the pump. 
c. Remove the bearing retainer spring Fig. 139. 
d. Remove the pump impeller and pulley with a 
suitable puller. 
e. Remove the pump seal, bearing and shaft, and 
bearing slinger. 

H-13. Assembling Water Pump 
Before assembling the water pump, examine water 
seal seat in the pump body and should it be rough, 
install a new pump body. 
To reassemble the unit, insert the long end of 
the shaft into the pump body from the front 
end until the outer end of the bearing is flush 
against the front end of the pump body. Position 
tbe seal, washer, and pump seal on shaft flush 
against the ground seat in the water pump body. 
Place the impeller on an arbor press and press the 
long end of the shaft int~ the impeller until the 
end of the shaft is flush wi ~h the hub of the ;.mpeller. 
Support the assembly on the impeller end of the 
shaft and press the pulley hub on the shaft until 
the shaft end. is. flush with the pulley hub. Move 
the shaft in the pump body to align the retaining 
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wire ~rooves in the bearing and pump body and 
place the bearing retaining wire in position. 

H-14. Antifreeze S"olutions 
Refer to antifreeze chart, Par. H-17. 
When water freezes it expands approximately 9% 
in volume, When water, confined in a cooling sys
tem, freezes it exerts tremendous pressures causing 
serious damage. To prevent freezing, antifreeze is 
added to the water which lowers the freezing point 
of the coolant. The two antifreezes commonly 
-used today have either a methanol or ethylene 
glycol base, and contain corrosion inhibitors. Meth
anol is usually cheaper than ethylene glycol and 
slightly less quantity is needed for the same pro
tection. However, methanol will evaporate with 
the water when the vehicle is operated at warmer 
temperatures, and must be replaced. Ethylene 
glycol will not evaporate at normal operating tem
peratures, and any evaporation losses need only be 
replaced with water. Methanol solution is injurious 
to vehicle finishes. Should any be spilled on the 
vehicle, it should be washed off immediately with 
a good supply of cold water without wiping or 
rubbing. Under ordinary conditions, ethylene glycol 
is not injurious to vehicle finish. A table in the speci
fications data at the end of this section gives the 
protection obtained by the addition of various 
amounts of both methanol and ethylene glycol. 
Antifreeze should be drained and discarded in the 
spring, the cooling system flushed and refilled with 
water· and a corrosion inhibitor. In the fall, a fresh 
filling of iantifreeze should be used. Although the 
old antifreeze has freeze protection, the corrosion 
inhibitors in the antifreeze are no longer effective 
in protecting the cooling system from corrosion. 
Before installing antifreeze, inspect the cooling 
system to be sure it is clean, leak-proof, and other
wise in proper operating condition. Drain the 
coolin-g system. See Par. H-3. Pour in 3 quarts 
[3 ltr.] of clean water, add the required quantity 
of antifreeze, then add clean water to within 1" 
[2,54 em.] of the top of the overflow pipe to allow 
for expansion when hot. Run the engine until it is 
warm. Then check the solution level and antifreeze 
protection. 

WARN1NG: Drinking ethylene glycol antifreeze 
or its solutions can be harmful or fatal. Do not 
use antifreeze containers for food or beverages. 

H-15. Fan Belt 
The fan and generator are belt driven by a V-belt. 
The drive of the V-belt is on the sides of the V. A 
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FIG. 139-WATER 
PUMP 

1-Fan and Pump Pulley 
2-Bearing and Shaft 
3-Bearing Retainer Spring 
4-Pipe Plug 
5-PumpBody 
6--8eal Washer 
7-Pump Seal 
8-Impeller 
9-Gasket 

fan belt that is too tight will cause rapid wear of 
the generator and water pump bearings. If the belt 
is too loose, it may slip preventing the water pump 
from properly cooling the engine or the generator 
from properly charging the electrical circuit. The 
fan belt is properly adjusted when it can be de
flected 7'2" [13 mm.] with strong thumb pressure 
applied midway between the fan and generator 
pulleys. Check this adjustment and inspect the 
condition of the fan belt at each engine lubrication 
period. It is good preventive maintenance to re
place a badly frayed, worn, or cracked fan belt 
before it breaks in operation. 
To replace the fan belt, loosen the attaching bolts 
at each generator brace-to-engine mounting and 
pivot the generator toward the engine to gain 
slack needed to install the new belt. Remove the 
old belt. Position the new belt over the fan pulley, 
over the crankshaft pulley, then over the generator 
pulley. Pull the generator away from the engine 
until belt tension is firm. Then tighten the generator 
mounting bolts and check the tension as indicated 
above. Reset the generator as necessary for correct 
belt tension. Finally, torque the generator mount
ing bolts 25 to 35 lb-ft. [3,4 a 4,8 kg-m.]. 

H-15A. Engine Overheating 
An engine will not be damaged by ·high coolant 
temperatures unless the coolant boils. The pressur
ized cooling system used on these vehicles raises 
the boiling point of the coolant. The following 
table lists the boiling point of water and anti
freeze solutions at atmospheric pressure and at 
4 7'2 and 7 pounds pressure as used in these cooling 
systems. 

System Pressure I Methyl Alcohol I Water I Ethylene Glycol 

None 179°F. [91,5°C.] 212°F. [100"C.) 223°F. [106, 1°C.] 
4'h psi. [0,32 kg-em'] 1_90.5°F. [87,9°C.] 225°F. [107,1°C.) 236.5°F. [113,5°C.]' 

7 psi. [0,5 kg-em'] 197°F. [91,5°C.] 231.5°F. [110,7"C._] 243.SOF. [117,30C.]' 

The antifreeze solutions listed protect to -20°F. 
[-28,9°C.]. Should overheating be encountered, and 
the fault is believed to be in the cooling system. 
check for the following: 
a. Proper coolant level. See Filling Cooling System 
Par. H-2. 
b. Poor air flow. Check for dirty radiator core. 
(See Radiator Par. H-6). Check for faulty belt 
pulley operation, worn or loose fan belt, or dam
aged fan. Clean, repair, replace or adjust as nec
essary. 
c. Foaming cooiant. Check for air leaks at water 
pump, hose connection and filler cap. Tighten, 
repair or replace as necessary. 
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d. Surging or "after boil." Check pressure cap and 
replace if valves or gasket are faulty. Install lower 
temperature thermostat, if necessary. 

h. Be sure a thermostat is installed. See Th~rmo
stat Par. H-7. 
i. Check the temperature gauge. 

e. External leaks. Check the following for leaks: 

H-158. Heater 
Hoses and clamps, water pump, radiator, head 
gasket, core plugs and drain cocks, as well as the 
cylinder head or block for cracks. 
f. Internal leaks. Check for faulty head gasket, 
cracked cylinder head or block. 
g. Poor coolant flow. Check hose condition, water 
pump, fan belt, and repair or replace as necessary. 
Inspect block for rust or scale, and clean and flush 
the system, if necessary. 

Early production vehicles are equipped with 
manual-operated fresh air heaters. The heater 
controls are operated manually through Bowden 
cables. 
Late production vehicles are equipped with 
vacuum-operated fresh air heaters that are operated 
by and identified by push buttons. 

Symptoms 

Overheating: 

H-15C. SERVICE DIBGNOSTS 

Probable Remedy 

Lack of coolant ......................................... Refill radiator 

Thermostat inoperative .................................... Replace 

Water pump inoperative .............. ., ................... Overhaul or replace 

Incorrect ignition or valve timing .......................... Set timing 

Excessive piston blowby .................................. Check pistons, rings and cylinder walls 

Fan belt broken. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·Reo lace 

Radiator clogged ........................................ Reverse flush 

Air passages in core clogged. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Clean with water and air pressure 

Excessive carbon formation ............................... Remove 

Muffler clogged or bent exhaust pipe ....................... Replace 

Loss of Cooling Liquid: 

Loose hose connections ................................... Tignten 

Damaged hose ........................................... Replace 

Leaking water pump ..................................... Replace 

Leak in radiator ......................................... Remove and repair 

Leaky cylinder head gasket ............................... Replace 

Crack in cylinder block ................•.................. }Small crack can be closed with 
Crack in cylinder head. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Radiator Sealer 
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H-16. COOLING SYSTEM SPECIFICA.TIONE~ 

Radiator Cap: 
Location .............. . 
Relief Valve Pressure: 

CJ-2A, CJ-3A ....... . 
CJ-3B, CJ-5, CJ-6, DJ-3A .. . 

Vacuum Valve Release ..... . 

Circulation Thermostat: 
Type ........ . 
Standard: 

Starts to Open: 
CJ-2A, CJ-3A .. , ......... . 
CJ-3A, CJ-5, CJ-6, DJ-3A ... . 

Fully Open: 
CJ-2A, CJ-3A ...... . 
CJ-3A, CJ-5, CJ-6, DJ-3A ... 

Optional High Temperature: 
Starts to Open: 

CJ-3A, CJ-5, CJ-6, DJ-3A .... 
Fully Open: ............. . 

Water Pump: 
Type ..... . 
Drive ............. . 
Bearing ... . 

Radiator: 
Type: 
Model: 

CJ-2A ... . 
CJ-3A .. . 
CJ-3B ..... . 
CJ-5, CJ-6 .. 
DJ-3A ..... . 

Cooling System Capacity: 
Without Heater .... . 
With Heater. ....... . 

Fan: 
Number of Blades ... 
Spacing ... . 
Diameter ......... . 
Ratio Fan-to-Crankshaft: 

Early CJ-3A ..... . 
All Others ... . 

Bearing ......... . 

Drive Belt: 
Angle of V: 

CJ-2A ............. . 
CJ-3A .............. . 
CJ-3B, CJ-5, CJ-6, DJ-3A ... 

Length: 
CJ-2A ... . 
CJ-3A ... . 
CJ-3B, CJ-5, CJ-6, DJ-3A. 

Width .......... . 

ANTIFREEZE 
Quarts Quarts 
u.s. Imperial 

2 1% 
3 2Y2 
4 3% 
5 4U 
6 5 

2 1% 
3 2H 
4 3% 
5 4:!4 
6 5 

120 

Liters 

2 
2%; 
3% 
4% 
5% 

2 
2% 
33h' 

'" 4% 
5% 

I 
I 

Under Hood 

4;Y:l psi. 
7 p3i. 

/2 to 1 psi. 

Choke 

150°F. 
165°F. 

170°F. 
188°F. 

180°F. 
202°F. 

Centrifugal 
V-Belt 

Ball 

Tube & Fin 
Cellular 
Cellular 

Tube & Fin 
Cellular 

11 qt. 
12 qt. 

4 
goa 
15" 

1.83 to 1 
1.19 to 1 

Water Pump 

421Yzz'' 
44" 

42%" 
1Ytu" 

H-17. ANTIFREEZE CHART 

Metric 

0,32 kg-cm2 
0,5 kg-cm2 

0,04 a 0,07 kg-cm2 

78°C. 
86°Co 

Hl,S ltr. 
11,5 ltr. 

38 em. 

108 em. 
112 •.:n. 
102 f..,. 
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PROTECTION TO TEMPERATURE SHOWN 
Methyl Alcohol 

1
1 Ethylene Glycol 

Fahr. C~nt. Fahr. Cent. 

11-Quart System 
13° 

I 
10,5" u;o - 7,6° oo 

I -17' 7° go -13,3° 
-18° 

I 
-27,7° - 60 -21,1° 

-38° -38,8° -23° -30,5° 
-47'' -43,8° 

12-Quart System 
15° 

I 
- 9,5" 19° - 7,2° 

20 -16,1° H}o -12r~0 

-12° -24,4° 0" -17,7° 
-31° I -35,0° -lf\~) -26,1. 0 

-50° ! -45,5° -3C::J.o -36,6° 
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ELECTRIC.AL SYSTEM 

Contents 

SUBJECT PAR. 

'Battery, , . . . . . . . . . . . . . . . . .. . . . . .. . . ..... I-2 
Bendix Folo-Thru Drive. . . . . . ............ :J: .. ()() 
Bendix Starter Drive. . , .................. I-58 
Current-Voltage Regu1ator. . . . . ........... I-22 
Directional Signals. . . . . ..... Y.-77 
Distributor. . . . . . .................... !-4 
Distributor Cap ............................ I-5 
Distributor Condenser ...................... I -7 
.Distributor Governor Mechanism ........... . 1-9 
Distributor Points. .. . . . . . . . . . . . . . ....... I -8 
Distributor Rotor. . . . . . ... I-6 
Fuel Gauge... . . . . . . . . . ..... I-64 
Generator. . . . . . . . . ... I-15 
Generator Armature. . . . . . . . . . . . ...... I-18 
Generator Brush Holders... . . . . . . . . . . . . I-20 
Generator Field Coils ...... , ............... I-19 
Head Lamp Aiming ....................... I-73 

i-1. GENERAL 
Early production vehicles were all equipped with 
6-volt electrical systems. Later domestic production 
vehicles were all changed to 12-volt electrical sys
t<::ms. For a quick check to see which system the 
vehicle has, look at the battery. As the electrical 
circuits remain the same, the wiring diagrams 
represent both 6- and 12-volt wiring. However, 
bulbs and electrical components are not always 
interchangeable and a replacement item of the 
correct voltage .rating must be secured. Refer to 
Par. I-70. Use caution around the higher voltage 
of the 12-volt system as accidental short circuits 
are more capable of damaging electrical units. 
Also, arcs around the 12-volt battery are more 
apt to ignite any gas that may be escaping from it. 
!n the following paragraphs will be found informa
tion about the battery, distributor, coil, generator, 
voltage regulator and starting motor. These units 
with the connecting wires, make up the engine 
electrical system. The wiring diagram will show 
the different circuits of the engine electrical system 
and the various units which make up those circuits. 
With plastic-covered wiring harnesses use only 
rubber-insulated wiring clips. 

!-2. Battery 
The battery acts as a storage reservoir of electrical 
energy produced by the generator. To store suffi
cient energy for operation of the electrical system 
(starter, lights, etc.) when the generator is not 
producing, the battery and battery wiring must 
:receive t·egular attention. At each 1000 miles 
!1.600 km.], or when the vehicle is lubricated, 
check the battery condition with a hydrometer and 
check the electrolyte level in each cell. At each 
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10,000 miles [16.000 km.], clean and inspect the 
battery as outlined below. 

Note: Do not allow flames or sparks to be brought 
near the vent openings of the battery since hydro
gen gas may be present in the battery and might 
explode. 

Note: The liquid in the battery (electrolyte) is a 
solution of sulphuric acid which, on contact, can 
injure skin or eyes, or damage clothes. If it is spilled 
on the skin or spattered in the eyes, promptly flush 
it away with quantities of clear water only. If the 
acid is spilled on clothes, wet it thoroughly with a 
weak solution of ammonia, or with a solution of 
sodium bicarbonate or baking soda. 

Note: When installing a battery, make sure the 
negative terminal is grounded. Reverse polarity 
in the ignition system can cause an otherwise top 
performing engine to become rough and sluggish. 

Battery Inspection 
a. Check the specific gravity of the electrolyte in 
each cell of the battery. A hydrometer reading of 
1.260 indicates that the battery is fully charged. 
If the reading is 1.225 or below, the battery needs 
recharging. If one or more cells is 25 "points" 
(.025) or more lower than the other cells, this in
dicates that the cell is shorted, the cell is about to 
fail, or there is a crack in the battery partition in 
the case. Unless the battery is repaired or replaced, 
battery trouble will soon be experienced. 
b. Check the electrolyte level in each cell, add 
distilled water to maintain the solution %" [9,5 
mm.] above the plates. Avoid overfilling. Replace 
the filler caps and tighten securely. It is important 
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to keep the electrolyte level above the plates at all 
times because plates that are exposed for any 
length of time will be seriously damaged. 

c. Check the wing nuts on the hold-down frame 
for tightness. Tighten them only with finger pres
sure, never with pliers or a wrench. Excessive 
pressure could damage the battery case. 

d. Clean the battery terminals and cable con
nectors. Prepare a strong solution of baking soda 
and water and brush it around the terminals to 
remove any corrosion that is present. The cell caps 
must be tight and their vents sealed to prevent 
cleaning solution entering the cells. After cleaning, 
coat the terminals with heavy grease. 

e. Inspect the battery cables and replace if badly 
corroded or frayed. Check tightness of terminal 
screws to ensure good electrical connections. Check 
the tightness of the negative ground cable con
nection at the frame to ensure a good ground 
connection. 

f. Load test the battery. Connect a voltmeter 
across the battery. Run the starting motor for 
15 seconds. If the voltage does not drop below 5 
volts on a 6-volt battery, or 10 volts on a 12-volt 
battery, the battery is satisfactory. If the voltage 
falls below the figures given, yet the specific 
gravity is above 1.225, the condition of the battery 
is questionable. 

g. Be sure the engme ground strap connection, 
Fig. 140, is tight at both connections. If these 
connections are loose or dirty, hard starting or 
failure to start may result. 

FIG. 140-ENGINE GROUND STRAP 

1-3. Ignition System 

Note: Although Auto-Lite equipment is standard 
on 'Jeep' vehicles, at the start of 1954 production 
a few vehicles were equipped with Delco-Remy 
distributors and starting motors. However, if 
replacement of a Delco-Remy unit becomes nec
essary, the unit should be replaced with a like 
Delco-Remy unit and not with an Auto-Lite unit. 

The power in an internal combustion engine is de-
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rived from burning a fuel and air mixture iR the 
engine cylinders under compression. To ignite these 
gases a spark is made to jump a small gap in the 
spark plug within each combustion chamber. The 
ignition system furnishes this spark. The spark 
must occur in each cylinder at exactly the proper 
time, and the spark in the various cylinders must 
follow each other in sequence of firing order. To 
accomplish this the following units are required: 

a. The battery, which supplies the electrical energy; 

b. The ignition coil, which transforms the battery 
low tension current to high tension current which 
can jump the spark plug gap in the cylinders under 
compression; 

c. The distributor, which delivers the spark to the 
proper cylinders and incorporates the mechanical 
breaker, which opens and closes the primary cir
cuit at the exact time; 

d. The spark plugs, which provide the gap in the 
engine cylinders; 

e. The wiring, which connects the various units; 

f. The ignition switch, which controls the battery 
current when it is desired to start or stop the 
engine. 

1-4. Distributor 
The distributor is mounted on the right side of the 
engine and is operated by a coupling on the oil 
pump shaft, see Fig. 71, which is driven by a spiral 
gear on the camshaft. The spark advance is fully 
automatic, being controlled by built-in centrifugal 
weights. While some parts of the distributor may be 
checked or replaced with the unit mounted on the 
engine, it is best to periodically remove it for a 
thorough check. Information covering the parts 
which can be serviced without removal is given 
below. 

1-5. Distributor Cap 
The distributor cap should be inspected for cracks, 
carbon runners and evidence of arcing. If any of 
these conditions exist, the cap should be replaced. 
Clean any corroded high tension terminals. 

1-6. Rotor 
Inspect the rotor for cracks or evidence of ex;cessive 
burning at the end-.of the metal strip. 
After a distributor rotor has had normal use the 
end of the rotor will become burned. If burning is 
found on top of the rotor it indicates the rotor is 
too short and needs replacing. Usually when this 
condition is. found the distributor cap segment will 
be burned on the horizontal face and the cap will 
also need replacing. 

1-7. Condenser 
The condenser prolongs the life of the distributor 
points by preventing arcing at the contacts. It also 
provides a hotter spark by creating a reverse surge 

Text continued on page 130 
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FIG. 141-WIRING DIAGRAM-MODEL CJ-2A 

1-Left Headlamp 
2-Left Parking Lamp 
3-Right Parking Lamp 
4-Right Headlamp 
5-Generator 
6-Distributor 
7-Voltage Regulator 
8-Negative Ground Cable 
9-Battery 

10-Positive Cable 
!!-Starting Motor 
12-Starting Switch 
13-Horn 

14-lgnition Coil 
IS-Ignition Switch 
16-Ammeter 
17-Dash Light 
18-Teli-Tale Light 
19-Fuel Gauge 
20-Light Switch 
21-Fuel Gauge Sending Unit 
22-Tail and Stop Light 
23-Light Switch Circuit Breaker 
24-Dimmer Switch 
25-Stop Light Switch 
26-Junction Block 

I 
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FIG-. 142-WIRING DIAGRAM-MODEL CJ-3A 

1-Left Headlamp 
2-Left Parking Lamp 
3-Right 'Parking Lamp 
4-Right Headlamp 
5-Generator 
6--Voltage Regulator 
7-Negative Ground Cable 
8-Distributor 
9-lgnition Coil 

tO-Battery 
11-Starting Motor 
12-Ammeter 

13-Dash Light 
14-Teii-Tale Light 
15-Fuel Gauge 
16--Ignition Switch 
17-Light Switch 
18-Fuel Gauge Sending Unit 
19-Tail and Stop Light 
2o-Dimmer S,.itch 
21-Btop Light Switch 
22-Horn 
23-Junction Block 
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FIG. 143-WIRING DIAGRAM-MODEL CJ-3B 

(Up to Serial No. 35522) 

1-Left Headlamp 
2-Left Parking Lamp 
3-Right Parking Lamp 
4-Right Headlamp 
5-,-Negative Ground Cable 
6-Generator 
7-Distributor 
8-Battery 
9-Positive Cable 

10-Voltage Regulator 
11-Starting Motor 
12-lgnition Coil 
13-Signal Flasher 

. 14-Starting Switch 
15-Ammeter 

16-Dash Light 
17-Teii-Tale Light 
18-Fuel Gauge 
19-Ignition Switch 
20-Fuel Gauge Sending Unit 
21~Horn Button 
22-Directional Signal Switch 
23-Light Switch 
24-Right Tail and Stop Lamp 
25---,Left Tail and Stop Lamp 
26-Dimmer Switch 

. 27-Stop Light Switch 
28-Horn 
29-,-Junction Block 

I 
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1-Left Headlamp 
2-Left Parking and Signal Lamp 
3-Right Parking and ~ignal Lamp 
4-Right Headlamp 
5-Battery Ground Strap 
6-Generator 
7-Ignition Coil 
8-Junction Block 
9-Horn 

1 a-Distributor 
11-Battery 
12-Voltage Regulator 
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FIG. 144-WIRING DIAGRAM-MODEL CJ-3B 

(Serial No. 35522 and after) 

13-Starting Motor 
14-0il Pressure Signal Switeh 
IS-Temperature Sending Unit 
16-8olenoid Switch 
17-Foot Dimmer Switeh 
18-8top Light Switeh 
19--Directional Signal Flasher 
2D-Fuse 
21-Light Switeh 
22-Directional Signal Switch 
23-Horn Button 
24-Ignition and Starter Switeh 

25-Instrument Cluster 
A-Upper Beam Indicator 
B--Turn Signal Indicator 
C-lnstrwnent Lights 
D-Oil Pressure Indicator 
E-Charging Indicator 
F-Temperature Gauge 
G-Fuel Gauge 
H-lnstrument Voltage Regulator 

26-Fuel Gauge Tank Unit 
27-Left Tail and Stop Lamp 
28-Right Tail and Stop Lamp 
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FIG. 145- WIRING DIAGRAM- MODELS CJ·5 AND CJ-6 

{Up to Serial No. 49248 Model CJ-5 and No. 12577 CJ-6} 

1- Left H udlamp 
2- Left Parking Lamp 
3- Right Parkin,g Lamp 
4-Right Headlamp 
~-Negative Ground Cable 
6-Genc:rator 
7-0iatributor 
8- Battery 
9-Positive Cable 

10-Ignition Coil 
I I -Temperature Sending Unit 
12- Starting Motor 
13- Voltage Regulator 
14- Starting Switch 

IS- Fuse 
16-Instrument Clus ter 
I 7- Ignition Switch 
18- H orn Button 
19- 0irectional Signal Switch 
20- Right Tail and Stop Lamp 
21 - Left Tail and Stop Lamp 
22- Fuel Gauge Sending Unit 
23- Light Switch 
24-5top Light Switch 
25- Dimmer Switch 
26- 0il Preuure Sending Unit 
27- Horn 
28- Juncti on B lock 

I 
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FIG. 146-WIRING DIAGRAM 

(Model CJ-5 after Serial No. 49248, Model CJ-6 nfter Serial No. 12577) 

! - Left Headlamp 
2- Left Parking and Directional Lamp 
3- Right Parkin~ and Direction•I!Lamp 
4- Right Headlamp 
S- Battery Ground Cable 
6- Generator 
7- Distributor 
8 - Igoition Coil 
9 - Starting M otor 

10- Voltage Regulator 
11- Imtrument Cluster 

A-Upper Beam Indicator 

12.& 

B - Turn Si~:nal Indicator 
C-Instrument Lights 
D-Oil Prcuure Indicator 
E- Charging Indicator 
F- Temperature Gauge 
G-Fuel Gauge 
H - lnstrument Voltage Regulator 

12- Right Tail and Stop Lamp 
13- l...eft Tail and Stop Lamp 
14- Fuel Gauge Tank Unit 
IS- Ignition and Starter Switch 
16- Horn Button 

17- Directional Signal Switch 
18- Light Switch 
19- Stop Light Switch 
20- Foot Dimmer Switch 
'll - Directional Signa_) F lasher 
22- Fuse 
23 - Solenoid Switch 
24 - Tempcrature Sending Unit 
25-0il Pressure Signal Switch 
26- Horn 
27- Junction Block 
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FIG.t47- WIRING DIAGRAM- MODEL Dj-3A 

!-Left Hcadlamp 
2- Lcft Parking and Directional Signal 
3- Right Parking and Directional Si~:nal 
4-Right Hcadlamp 
5- Ncgative Cable to Grou.nd 
6-Generator 
7- Junction Block 
S- Horn 
9-0istributor 

10- Battery 
!!-Ignition Coil 
12-0il P reuure Siena! Switch 

13- Tcmpcrature Sending Unit 
14- Startin g Motor 
IS- Voltage Regulator 
16-Fuse 
17- 0ircctional Signal Flasher 
18- Foot Dimmer Switch 
19-Stop Light Switch 
20- Light Switch 
21-0irectional Signal Switch 
22- l gnition and Starter 
23- lnstrumcnt Cluster 

A- Upper Beam Indicator 

9-Turn Signal Indicator 
C - Instrumcnt Light• 
O-oil Pressure Indicator 
E- Charging Indicator 
F- Tempcrature Gauge 
G-Fuel Gauge 
H - Inatrument Voltage Regulator 

24- Fuel Gauge Tank Unit 
25- Lcft Toil and Stop Lomp 
26-Right Tail and Stop Lamp 

I 
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of current which rapidly breaks down the magnetic 
field of the coil by demagnetizing the core. Should 
the condenser be leaky a weak spark will result. 
Check the condenser lead for broken wires or 
frayed insulation. Clean and tighten the connec
t ions on the terminal posts. Be sure the condenser 
is mounted firmly on the distributor for a good 
ground connection. 
Should a condenser tester be available the ca
pacity should check from .25 to .28 microfarads. 
In the absence of a tester check by substituting 
a new condenser. 

1-8. Distributor Points 
a. Examine the distributor points. It t hey show 
wear, poor mating, transferred metal, or pitting 
then new ones should be installed. Clean the points 
with a suitable solvent and a stiff bristled brush. 

b. Check the alignment of the point for a full , 
square contac.t . If not correctly aligned, bend the 
stationary contact bracket slightly to provide 
alignment. 

c. The contact gap should be set at .020" [0,508 
mm.], measured with a wire gauge. Adjustment of 
the gap is accomplished by loosening the lock screw 
(Fig. 148, 39) and turning adjusting eccentric screw 
(7), until correct gap is secured. Be sure that the 
fiber block on the breaker arm is resting on the 
highest point on the cam while the adjustment is 
being made. R echeck the gap after locking the 
adjustment. 

d. Apply a thin film of cam lubricant to the cam 
to lessen fiber block wear. 

e. Check point contact spring pressure, which 
should be between 1 7 and 20 ounces [0,487 a 0,56 
kg.). Check with a spring scale hooked on the 
breaker arm at the contact and pull at right angle 
to the breaker arm. Make the reading just as the 
points separate. Adjust the point pressure by 
loosening the stud holding the end of the contact 
arm spring and slide t he end of the spring in or out 
as necessary. Retighten the stud and recheck the 
pressure. Too low a pressure will cause engine 
missing at high speeds. T oo high a pressure will 
cause rapid wear of the cam, block, and points. 

1-9. Governor Mechanism 
The spark advance of this distributor is auto
matically controlled by a centrifugal governor built 
in the distributor body. The centrifugal type 
governor should be checked for free operation. Hold 
the governor shaft and turn the cam to the left as 
far as possible and release it. The cam should im
mediately return to the original position without 
drag. 
Should a distributor test fixture be available it is 
best to make a check through the entire advance 
range, following the instructions of the fixture 
manufacturer. 

1-10. Distributor Removal 
a. R emove high-tension wires from the distributor 
cap terminal towers, noting the order in which 
they are assembled to ensure correct reassembly. 
No. 1 spark plug terminal tower is in the 5 o'clock 
position. Starting with this tower, the wires are 

FIG. 148- TYPICAL DISTRIBUTOR 
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1- Cap 
2- Rotor 
3-cam Oiling Wick 
4-condenscr M ounting Screw 
5- Lockwasher 
6-Condenser 
7- Break<r Plate 
8-cam and Slot' Plate 
9-Governor We•Rht 

10- Governor Spring 
11 - Drive ShaJt 
12- Thruot Waoher 
13-Baoe 
14- 0iler 

I S-Bearing 
16- Rublx:r 0 Ring 
17-Advance Arm 
18- Lowcr Thrust Waoher 
19-0rive Shaft C ollar 
20 - Collar R ivet 
21-Screw and Washers 
22- Conncctor 
23-Buohing 
24 - Terminal Washer 
25-Terminal Nut 
26-Terminal Lockwuher 
27-lnsulnting Waohcr 
28-Terminal Insulation 

29- Connector Lockwosher 
30- Conneetor Screw 
3 1- Terminal P ost 
37- Cam Spacer 
33- Breaker Arm Spring Clip Screw 
34- Spring Clip Screw Waoh<r 
35-5pring Clip 
36- Distributor Points 
37- Breaker Plate Screw 
38- Washer 
39- Locking Screw 
40- Plote Seal 
41 - Felt Waoher 
42 - Snap Ring 
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installed in a counterclockwise direct;on in 1-3-4-2 
firing order. See Fig. 150. 
b. Remove the primary lead from the termi nal 
post at the side of the distributor. 
c . Unlatch the two distributor cap springs and re
move the cap. 
d. N ote the posit ion of the rotor in relation to t he 
base. This should be remembered to facilitate re
installing and t iming. 
e. Remove the screw holding the distributor to 
the crankcase and lift the assembly from the en~'>'ine. 

1-11 . Distributor Disassembly 
a. R emove the rotor. 
b. Remove the dust cap which is seated in the 
housing with finger-tight press fit. 
c. Remove the breaker plate assembly. T o do this, 
remove the two mounting screws and disconnect the 
strap lead be removing one screw directly above 
the primary lead terminal on the side of the housing. 
Rotate the assembly to a lign the slot in the edge of 

1 
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FIG. 149- DISTRIBUTOR 

1- Cop 
2-R otor 
3-condcnoer 
4-0ilcr 
S-Felt Wick (Com Sleeves) 
6- Absorbent Bearing 
7-Th-ivc Sha ft 
8- Drive Shaft Collar 

9 - Thruot Washer 
10- Basc 
!!- G overnor Weight 
12- Brcakcr Plate 
13- Primary Termh>al Stud 
14- Cam and Stop Plate 
I S- Felt Wick 

the breaker plate with t he primary lead terminal 
insulators and screw and lift the assembly from the 
housing. 
d. Remove the condenser. 
e. Remove the distributor points. 
f . R emove the shaft assembly. T o do this, file off 
the upset end of the pin which is placed through 
the collar and shaft at t he lower end of the housing 
and drive out the pin with a suitable punch. Re
move the collar and washer. Pull the shaft from 
the housing. 
g . Should it be necessary to remove the cam assem
bly, first remove the felt wick from the upper end. 
Use long-nose pliers to compress and remove the 
spring locking clip located at the bottom of the 
drilled center opening of the cam. R emove the cam. 

1-12. Distributor Inspection 
If the shaft and bearings a re worn sufficiently to 
allow .005 " or more looseness of the shaft, t hey 
must be replaced. Before installing new bearings, 
soak them in medium grade engine oil and allow 
them to drain. Wipe all oil from the upper part of 
the housing. At assembly, apply a film of grease to 
the upper drive shaft washer and put a small 
amount of grease in the bearing bore just above the 
bearings. Lubricate the governor mechanism spar· 
ingly with medium grade engine oil. After assembly 
place 3 to S drops of engine oil in the oiler mounted 
on the side of t he housing and S drops on the felt 
located in the center opening of the cam directly. 
below the rotor. Place a very light smear of grease. 
on the cam and 1 drop of oil on the breaker arm 
pivot. 
Before installing the distributor, check the friction 
spring mounted on the lower end of t he drive shaft 
and replace it if worn or damaged. 

1-1 3. Insta llation and Ignition T iming 
If t he engine crankshaft has been rotated, with 
the distributor off, it will be necessary to place No. 
1 piston in firing position to correctly install the 
distributor. 
To locate the firing position of No. 1 piston, first 
remove No. 1 spark plug and turn the engine until 
No. 1 piston is moving up on the compression stroke 
as indicated by compression pressure being forced 
through the spark plug opening. Turn the engine 
slowly until t he S0 before top center mark on the 
flywheel is in the center of the timing hole or, on 
later four cylinder engines, the S0 before top center 
mark on the timing gear cover is in alignment with 
the mark on the crankshaft pulley. Fig. 26 and 27. 
Oil the distributor housing where it bears in t he 
cylinder block and install t he distributor on the 
cylinder block. Mount the rotor on distributor shaft 
and turn the shaft unt il the rotor points towards 
~o. 1 spark plug terminal tower position (when cap 
is installed) with the contact points just breaking. 
Move the rotor back and forth slightly until the 
driving lug on the end of the shaft enters the slot 
cut in the oil pump gear and slide the distributor 
assembly down i.1to place. Rotate the distributor 
body until the contact points are just breaking. 
Install the hold down screw. 
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Note : The Cj-5 and Cj-6 distributor (IAD 4041) 
which has been released for service replacement on 
the Cj-3B is identical to the Cj-3B distr ibutor 

FIG. 150- FIRING POSITIONS 

( lAD 4008A) except for the hold down arm. This 
hold down arm locates the distributor approximate
lr. 3~0 from t he installed position of the CJ -3B 
a:stnbutor. Therefore, to engage the drive when 
installing a Cj-5 or C ]-6 distributor (IAD 4041) 
on a C]-3B engine from which a lAD 4008A dis
tributor has been removed, install as follows: 
Remove the oil pump. Place the distributor in the 
correct timing position and install t he hold down 
screw.. Install t_he . oil pump after first carefully 
engagmg the dtstnbutor drive and meshing the 
gears without disturbing the correct timing position 
of t he distributor. 

Connect the primary wire from the coil to the 
di~tributor. Install spark plugs. Install spark plug 
wtres, placing them in the distributor cap terminal 
~owers starting with No. 1 (Fig. 150), and installing 
m counter-clockwise direction in firing order se
quence which is 1-3 -4-2. Start t he engine and 
run it unt il thoroughly warm and then recheck 
the t iming with a neon t iming light. 
Accelerate t he engine and check the automatic 
advance action by noting the movement of the 
crankshaft pulley mark. 

1-14. Spark Plugs 
Clean and gap spark plugs as described in P ar . C-3 . 
I nspect them for excessive burning and erosion of 
electrodes, blistering of porcelain at the fi ring tip 
black deposits, or fouling. These conditions indicat~ 
that the plugs have not been operating at the cor
rect tempera ture. 

Note: Prolonged idling just before removing and 
checking the plugs should b e avoided as it may 
p:oduce false indications. 
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Spark plug operating temperatures may have been 
too hot, too cold, or normal as described. 

a . At too hot a temperature, t he t ip of the insulator 
will show dark spots and blisters after fairly short 
service. As high-temperature operation is con
t inued, the whole insulator nose will discolor show
ing fused and blistered deposits near the el~ctrode 
as well as considerable erosion and burning of the 
electrodes. After extreme service, t he porcelain it
self may be fused, cracked, and blistered at the tip. 
The electrodes will show extreme erosion and burn
ing and possibly even surface cracking. 

Note: If such cracking appears on certain plugs 
after fairly short service, it may be caused by water 
leaks in the associated cylinders. 

b. At too cold a temperature plug operation, in 
the early stages, will result in a dull black sooting 
of the plug. This condition frequently is found in 
new vehicles during the break-in period and is :10 

indication of t rouble in this case. As the condition 
progresses, black deposits of oil and carbon b uild 
up on the base of the shell and on the insulator 
until, in extreme cases, the space between insulator 
and shell may be a lmost completely filled. Excessive 
electrode erosion will seldom be found in cases of 
cold plug operation. These indications can be pro
duced by the use of an excessively rich a ir-fuel 
mixture and the carburetor should be checked if 
this condition is suspected. Fouling will also be 
caused by leaking rings or intake valve guides that 
permit excessive oil to reach the combustion 
chambers. The use of a hotter plug will help burn 
away some of this fouling bu t the mechanical con
dition of t he engine should be corrected. 

c . In normal temperature operation the plug will 
accumulate grayish-tan to reddish-brown deposits 
with fairly uniform discolorat ion of the insulator 
nose and slight, localized electrode erosion. If the 
insulator shows any blotches, blisters, irregular dis
coloration, etc., look for hot-plug symptoms. Too 
hot or too cold plug operation may be caused by 
the use of plugs of other than t he specified heat 
rating but if the plugs a re as specified a hotter or 
colder plug may be desirable. However, under- or 
over-heating is usually caused by factors other than 
the type of spark nlugs and the cause should be 
determined before changing plugs. T he design of 
t he engine calls for plugs equivalent to Champion 
J-8 (as insta lled m production ) though any factor 
that consistently affects engme operating tempera
t ure may cause this requirement to change. Over
heating may be caused by insufficient tightening 
of the plug in the nead, which interferes with the 
flow of heat away from the firing ttp. If this is the 
case, the plug gasket will show very little flatten
ing. Over-tightening, in t urn, will produce too easy 
a heat flow p ath and result in cold plug operation. 
This will be evident by excessive flattening and 
deformation of the gasket. Prevailing temperatures 
condit ion of t he cooling system, and air-fuel mix: 
ture can affect the engine operatin~ temperature 
and should be taken into consideration. 
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1-15. GENERATOR 
The generator is an air -cooled, two-brush unit 
which cannot be adjusted to increase or decrease 
output. F or replacement , voltage regulator and 
generator must be matched for voltage and capa-
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FIG. l SI- CHARGING CIRCUIT 

!-Bat tery 
2-Voltagc Re~ulator 
3-Gcnerator 

4-Stortcr S wi tch 
5- Charge Indicator 

city, polarity, and common source of manufacture. 
Otherwise, either a loss of ampere capacity or a 
burned out generator will result . Generators for 
these vehicles are either 6-volt or 12-volt. Par. I-1 
explains the change to the 12-volt system. Refer to 
the specifications at t he end of this section for in
formation on correct generator rating for a specific 
model series. 
The circuit breaker, voltage regulator, and current 
limiting regulator are built into one combination 
unit. Because the regulator and ba ttery are part 
of the generator circuit, t he output of the generator 
depends upon the state of charge and temperature 
of t he battery. With a discharged battery, t he 
output will be high, decreasing proportionally as 
t he battery becomes charged. For service informa
tion covering current regulator see Par . I -22. 

1-16. Generator Maintenance 

A periodic inspection should be made of the charg · 
ing circuit, Fig. 151. The interval between these 

FIG. ! 52-GENERATOR 

1- 0il Retainer 
2-Bearin~ 
3- Felt W ick 
4- 0iler 
5- Co mmutator End Head 
6- Br ush L<:od Screw 
7- Lockwosher 
8-B rush Set 
9- Brush Spr ing 

10- Brush Arm 
11- Framc 
12- Insulating Bushing 
13-Washer 
14- Lockwosher 
15-H ex Nut 
16- Lockwasher 
17- H ex Nut 
IS- Gro und Screw 
19- L ockwAsher 
20- Hex Nut 
2 1- L ockwasher 
22- Hex Nut 
23- Lockwasher 

24-Washer 
25- lnsuloting Washer 
26-lnsulo.ting Bushin~ 
27- Stud 
28- L<:ft and Right F ield Co il 
29- Pole Shoes 
30- Pole Sh oe Screw 
31 - 0rive Pulley and Fan Asse mbly 
32- Lockwasher 
33-Shaft Nut 
34- 0rive End Head 
35- Felt Washer 
36-Felt Washer R e tainer 
37- Boll Bearing 
38--Gasket 
39- Bcaring Retainer 
40- Lockwosher 
41 - Retainer Screw 
4 2- Fel t W ash er 
43- Woodruff K ey 
44- Armature 
45- Thru Bolt 
46- Lockwasher 
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checks will vary depending upon type of service. 
Dust, dirt and high speed operation a re factors 
which contribute to increased wear of bearings 
and brushes. 
Under normal conditions a check should be made 
each 6000 miles [9.600 km.j. 
A visual inspection should be made of all wiring, 
to be sure there are no broken or damaged wires. 
Check a ll connections to be sure t hey are t ight and 
clean. 
Should the commutator be rough or worn t he 
armature should be removed and the commutator 
turned and undercut. See Par. I -18. 
The brushes should slide freely in their holders. 
Should they be oil soaked or if they a re worn to 
less than one-half their original length they should 
be replaced. When new brushes are installed they 
should be sanded to provide full contact with t he 
commutator. Generators should not be checked for 
output until the brushes are seated. 
Brush spring tension is important. High tension 
causes rapid brush and commutator wear while 
low tension causes arcing and reduced output. 
T est the tension with a spring scale. Check the 
specifications section at end of this section for 
correct spring tension for generator in question. 

1-17. Generator Disassembly 
Before beginning disassembly of the generator to 
correct electrical system malfunctions proceed with 
inspection and test procedures as detailed in P a r. 
I-27 t:hru I -43. If it is definitely determined that 
trouble exists within the generator, which ne
cessitates dismantling, proceed as follows. 
6-volt Generator Only: 
Remove t he generator band and to facilitate 
removal of the commutator end plate and avoid 
damage to the brushes, the tension of the springs 
should be released from t he brushes. Use a wire 
hook to lift the brush spring and at t he same t ime 
pull the brushes partly out of the brackets and 
let the spring down against the sides of the brushes 
to hold them up in the brackets. 
Both 6 and 12-volt Generator : 
Remove the two frame screws in tne commutator 
end plate and remove the end plate assembly. 
Next pull the armature and drive head complete 
from the generator housing. Remove the generator 
pulley from the armature by removing the nut 
and washer. D o not lose the Woodruff key when 
the pulley is removed. After t his, remove the drive 
end head assembly which includes the oil seal and 
bearing. To remove the bear ing, remove the three 
screws and lockwashers in the grease retainer and 
remove the retainer and felt washer, a fter which, 
remove the bearing, o il guard and felt washer. 

1-18. Armature 
If the commutator is rough or worn, turn it down 
in a lathe. After turning, the mica insulation be
tween the segments should be undercut to a 
depth of ~, [0,8 m m.j. 
T o test the a rmature for a ground, connect one 
prod of a test lamp to the core or shaft (not on 
bearing surface) and touch each commutator seg
ment with t he other prod. If the lamp lights, the 
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armature segment is grounded and the armature 
must be replaced. 
To test for short in a rmature coils, a growler, 
Fig. 153, is necessary . Place the a rmature on t he 
growler and lay a thin steel strip on the armature 
core. The a rmature is then rotated slowly by hand 
and if a coil is shorted, the steel strip will vibrate. 
Should a coil be shorted the armature must be 
replaced. 
If precision test equipment is available, t he cus
tomary accurate tests can be made in accordance 
with instructions furnished with the testing equip
ment. 

1-19. Field Coils 
Inspect t he field coils for chafed wires and using 
test lamp prods check for both open and grounded 
circuits. T o test for open coil, connect t he prods 
to the two leads from each coil. If t he lamp fails 
to light, the coil is open and must be repaired or 
replaced. 
To test for ground, place one prod on ground and 
t he other on t he field coil terminal. If a ground is 
present the lamp will light and the coil must be 
repaired or replaced. 
If accurate test equipment is available, check the 
field coils for current draw which should be with
in the limits of 1.6 to 1.8 a mperes at 6 volts for 
both coils (6-volt generators) or 1.2 to 1.3 amperes 
at 10 volts for both coils ( 12-volt generator.) 
A shorted coil will of course show a much higher 
draw, while an open coil will show no draw. In 
e ither case the generator output will be below 
normal. 
To replace a field coil, d isconnect t he field termin-

FIG. 153- GROWLER 
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als, use a heavy screwdriver to remove the field 
pole piece screws, then the coils together with the 
pole pieces may be removed. When replacing the 
coils, set the pole piece screws by staking with a 
center punch. 

1-20. Brush Ho lde rs 
With test prods check the insulated brush holder 
to be sure it is not grounded. T ouch the brush 
holder with one prod and the frame with the 
other prod. If the lamp lights, a grounded brush 
holder is indicated. 
Inspect the brush holders for cracks, distortion and 
improper alignment. The brushes should slide freely 
and should be in perfect a lignment with the com
mutator segments. 

1-21. Assembling Generator 
Install t he felt grease retainer and washer in the 
drive end head . See Fig. 152. Check the bearing 
to be sure it is clean and fill it one-half full with 
a high melting point grease. Install the bearing 
and also install the inside felt washer and attach 
t he bearing retainer with the lockwashers and 
screws. Place the drive end head over the front end 
of the armature shaft. Install the Woodruff key in 
t he armature shaft and install t he drive pulley, 
being sure the key is in position. Secure in position 
with the washer and nut. Place t he assembly on 
end so it rests on t he pulley with t he commutator 
end up. 
6-volt Generator: 
Place generator housing and field coils assembly 
in position, turning front end bracket so the dowel 
pin in housing enters hole in end head. Place com
mutator end plate, including brushes held in a 
raised position, on shaft and connect field coils. 
Install the long frame screws. Seat the brushes 
with 00 sandpaper and install cover band. 
12-volt Generator: 
While holding brushes clear of commutator with 
t he thumbs, place generator housing and field 
coils assembly in position, turning fron t end 
bracket so the dowel pin in housing enters hole in 
end head. Place commutator end plate on shaft 
and insta ll long frame screws. 
When reinstalling the generator on the engine, t he 
bracket bolt torque wrench reading is 25 to 35 
lb-ft. [3,4 a 4,8 kg-m.). 

1-22. CURRENT-VOLTAGE REGULAT ORS 

1-23. Description and Operation 
For replacement , voltage regulator and generator 
must be matched for voltage and capacity, polarity, 
and common source of manufacture. Otherwise, 
either a loss of ampere capacity or a burned out 
generator will result. 
These regulators are used with shunt-type gen
erators and have three units each with a separate 
function to perform. These units are the circuit 
breaker unit, the voltage regulator unit, and the 
current limiting regulator unit. 

1-24. Circuit Breaker 
It consists of an electromagnet and a set of contacts. 
The contacts are mounted with one on a stationary 

bracket, and the other on a movable armature 
which is controlled by the electromagnet. The 
movable contact is mounted on a spring arm so 
that as the contacts open and close a slight wiping 
action is produced. 
The electromagnet of the circuit breaker has two 
windings, one, t he shunt coil which is connected 
across the generator output like a voltmeter and 
the other a series coil connected in series with the 
generator output like an ammeter.These two coils 
are wound in the same direction so that when the 
generator is charging the battery, the magnetism 
of the series coil increases the total magnetism. 
When t he battery discharges back through the 
generator, the magnetism of the series coil is re
versed and the magnetism of the two coils is 
opposed. This results in a decreased pull on the 
armature and spring action opens the contacts. 

FIG. 154- AUTO-LITE VOLTAGE REGULATOR 

1-"'BAT" Terminal 
2-.. FLD'' Terminal 
3- "ARM" T er·,..,..inn1 

FIG. 155-DELCO-REMY VOLTAGE REGULATOR 

1- .. BAT .. Torminol 
2- .. ARM .. Terminal 
3-.. FLD .. Terminal 

135 



I ELECTRICAL SYSTEM 

The sequence of operation of the circuit breaker is 
as follows: 
When the generator is not running, the contacts 
are open. When the generator is started, the voltage 
builds up at the armature terminal and in the shunt 
coil and as soon as it reaches t he value for which 
the circuit breaker is calibrated, there is sufficient 
magnetism created by the shunt coil to pull down 
the armature, closing the contacts which auto
matically connects the generator to the battery. 
With the contacts thus closed the current in the 
series coil is flowing from the generator to the 
battery or in the same direction as the current in 
the shunt coil, so that the pull on the armature is 
increased by the magnetism of the series coil. 
When the engine is stopped and the generator loses 
speed, the voltage falls, and as soon as the gener
ator voltage drops below the battery terminai vol
tage, the current flows from the battery to the 
generator, reversing the direction of current in the 
series coil so that the magnetism created by the 
series coil opposes and reduces the magnetism of 
the shunt coil. This reduces the pull on the armature 
to a point where spring action opens t he contacts. 

1-25. Voltage Regulator 
The function of the voltage regulator is to hold 
the generated voltage at a predetermined value as 
long as the circuit values allow the voltage to build 
up to the operating voltage. 
The electromagnet of the voltage regulator unit has 
a winding of many turns of fine wire and is con
nected across the charging circuit so that t he sys· 
tern voltage controls the amount of magnetism. 
The contacts of the voltage regulator unit are con
nected in the generator field circuit so that the field 
circuit is completed through the contacts when they 
are closed and through a resistor when the contacts 
are opened. 
When the voltage rises to a predetermined value 
there is sufficient magnetism created by the regu
lator winding to pull the armature down. This opens 
the contacts and inserts resistance in the field cir
cuit of the generator thus reducing the field current . 
The generated voltage immediately drops, which 
reduces the pull on the a rmature to the point where 
the spring closes the contacts. The output again 
rises and the cycle is repeated. 
T hese cycles occur at high enough frequencies to 
hold the generated voltage at a constant value and 
will continue as long as the voltage of the circuit 
is high enough to keep the voltage regulator unit 
in operation. With the addition of a current load 
great enough to lower the battery voltage below 
the operating voltage of the unit, the contacts will 
remain closed and the generator will maintain a 
charging rate as limited by its speed or the current 
limiting regulator. 
Due to the effect of heat on the operating charac
teristics of regulator windings it is necessary to 
compensate for the changes in coil resistance when 
t he regulator is operating under varying tempera
ture conditions. This is accomplished through the 
use of a nickel iron magnetic by-pass on the volt
age regulator unit. This shunt by-passes some of 
the magnetic flux when the unit is cold and allows 
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most of the flux to act on the armature when the 
unit is hot. Thus when the coil is hot and not as 
efficient, the magnetic shunt reduces the amount of 
flux needed to vibrate the armature. 
The compensation is usually more than enough to 
offset the changes in regulator coil resistance due 
to heat . The excess compensation allows the regu
lator to operate at higher voltage under cold 
operating conditions t han under hot conditions . 
This is necessary as it requires a higher voltage to 
charge a battery with its internal resistance m
creased by low temperatures. 

1-26. Current-Limiting Regu lator 
The function of the current-limiting regulator is 
to limit the output of the generator to its maxi
mum safe output. 
The electromagnet of the cur rent regulator unit 
consists of a winding of heavy wire that is connected 
in senes with the generator output. When the gen
erator output reaches a predetermined value, the 
current in the winding produces enough magnetism 
to overcome the spring tension and pull the arma
ture down. This opens the contacts and inserts re
sistance m the field circuit of the generator. With 
the field current reduced by the resistance, the 
generator output falls and there is no longer enough 
magnetism to hold the contacts open. As soon as 
the spring closes the contacts. the output rises and 
the cycle is repeated. These cycles occur at high 
enough frequencies to limit the output to a mini
mum fluctuation. 

1-27. Preliminary Inspection 
a. Wiring-Check the wiring to see that it is prop
erly connected to the generator. 
b. Generator Performance- Make sure the genera
tor operates correctly without the regulator in the 
circuit. Remove the armature and battery ieads 
from the regulator and connect an ammeter be
tween them. Remove the field lead from the regu
lator and while operating at idle speed touch the 
field lead to the regulator base. Increase the speed 
slowly noting the charging rate. 

CAUTION : Do not increase the output above 
the rated output of the generator. 

If the generator output will not build up inspect 
the wiring harness for shorts and opens and remove 
the generator for an overhaul. To check the genera
tor circuit when a suitable ammeter is unavailable, 
Fig. 151, disconnect the armature cable at the regu
lator. Connect one lead of a 6-12v test lamp to the 
regulator terminal marked "armature" and with 
the engine running, ground the other lead. Should 
the test light fail to burn there is a fault either in the 
generator or regulator. To localize the fault, discon
nect both the " Field" and "Armature" cables at 
the generator. Connect a wire from the "Field" ter
minal to ground and use a 60 watt, 110 volt test 
lamp to ground the " Armature" terminal. If the 
generator is charging satisfactorily the test lamp 
will glow at approximately 1500 rpm. engine speed 
and the fault will be definitely localized in the 
regulator. 
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c. Incorrect Regulator- Make sure the regulator 
is t he correct type for use with t he generator. 
d. Battery-Check the specific gravity and termi
nal voltage of the b attery. If t he battery is not up 
t o specifications substitute temporarily for test pur
poses a fully charged b a t tery of the same type and 
capacity. 
e. High Resistance Connections-Inspect t he wir
ing between the generator, regulator and battery 
for broken wires and high resistance connections. 
Pay special a ttent ion to t he ground connections a t 
a ll t hree units. C onnect a reliable ammeter with 
1-ampere graduations in series with t he regulator 
B-terminal and t he lead removed from this t erninal. 
Run the genera tor a t a medium speed and turn on 
the lights or accessories unt il t he ammeter shows a 
10-ampere charging rate. At t his charging rate 
measure t he voltage drop between t he following 
points using an accurate voltmeter graduated in 
.1-volt divisions. T he voltmeter should not show 
a reading a bove the maximum noted. 
Generator "A" terminal to regulator " A" terminal 
- .1-volt maximum. 
Generator "F" terminal to regulator " F " terminal 
- .05-voit maximum. 
Battery terminal to regulator " B " terminal
.1-volt maximum. 
R egulator ground screw t o genera tor frame
.03-volt maximum. 
Regulator ground screw to ba t tery ground post 
- .03-volt maximum. 
Generator frame to battery ground post - .03-volt 
maximum. 

!-28. Test Procedure 
a . Circuit B reaker- Connect an ammeter in series 
between t he regulator B -terminal and the lead 
wire removed from that terminal. Connect a 
voltmeter between the regulator A-terminal and the 
regulator mounting base. Disconnect t he field lead 
from the regulator F -terminai and insert a var iable 
resistance (3 amp ., SO ohm capacity) between the 
lead and the regulator terminal. Run the genera tor 
a t about 1000 generator rpm. Inser t all t he re
sistance in t he fi eld circuit, t hen slowly reduce the 
resistance noting the voltage reading just before 
t he change caused by t he closing of the circuit 
breaker. I ncrease t he charging rate to the figure 
specified for the regulator being tested then reduce 
the charging rate by inserting resistance in t he 
field circuit. Note the voltmeter and a mmeter 
reading j ust before t he circuit breaker opens and 
t he ammeter reading drops to zero. T he closing 
voltage and the opening voltage or current should 
be within the limits specified. An accurate method 
for noting the exact instant of the opening or closing 
of the circuit breaker is to connect a headphone 
(2000 ohms or higher) to the battery and armature 
terminals of the regulator. When the contacts 
open or close a click will be heard in the headphones. 
To adjust the closing voltage change the a rmature 
spring tension by bending the hanger at: the lower 
end of the spring. Increase the spring tension to 
;aise the closing voltage or decrease the tension 
to lower the ciosing voltage. To adjust the opening 

voltage raise or lower t he s tationa ry contact 
keeping the contacts perfectly aligned. Increasing 
the cont act gap lowers the opening voltage. 
Change the cont act gap by expanding or contract
ing the sta tionary contact bracket, keeping the 
contacts aligned. Do not adjust the gap between 
the contacts to less than the specified minimum. 
b . Voltage Regulator- Connect the ammeter as in 
step a . Connect t he voltmeter between the regulator 
B-terminal and the regulator base. Remove t he 
variable resistance from t he field circuit. Run the 
generator a t half output for 15 minutes to bring 
t he regulator to normal operating temperature. 
Keep the cover on t he regulator during the warm
up period and also when taking readings. 
Stop the engine then bring it up to approximately 
2500 generator rpm. Adjust the amperage to half 
maximum output by turning on lights or accessor
ies and t hen note the voltmeter reading. This read
ing should be wit hin the limits specified for the 
voltage regulator operation. To adjust the oper
a ting voltage change the armature spring tension by 
b ending the hanger at the lower end of the arma
ture spring. After each adjustment stop the engine 
then restart it. Bring it up to speed and adjust the 
current before taking a reading. In order to obtain 
an accurate indication of the operation of the volt
age regulator unit connect a headphone (2000 ohm 
or higher) between the F-terminal and ground to 
pick up the sound of the opening and closing of the 
contacts. The clicks should be regular and clear 
without irregularities or missing. If t he tone is not 
clear and regular remove the regulator cover and 
inspect the contacts. The contacts should be flat 
and not burned excessively and should be a ligned 
to make full face contact. If t he contacts need 
cleaning refer to paragraph d for t he method. 
c . Current R egulator- Connect t he regulator and 
the test equipment as in step b . Running the 
genera tor at approximately 300 generator rpm., 
turn on lights and accessories so t ha t t he genera tor 
must charge at maximum rate. The ammeter should 
give a reading within t he limits specified. 
To adjust opening amperage, change the armature 
spring tension by bending the hanger at t he lower 
end of t he a rmature spring. After each adjustment, 
stop t he engine, then restart it . B ring the engine 
up to speed and take an ammeter reading. K eep 
the cover on t he regulator when taking t hese 
readings . 
Connect a headphone (2000 ohms or higher) be
tween t he regula tor F -terminal a nd ground to pick 
up t he sound of opening and closing of t he contacts. 
Clear, regular clicks should be heard over t he 
headphones; they should not be irregular or missing. 
If t he tone is not clea r and regular remove the 
regulator cover and inspect t he contacts. The 
contacts should be flat and not burned excessively 
and should be aligned to make full face con tact. If 
the contacts need cleaning refer to paragraph d. 
below for the method. 
d . Contacts-Inspect t he contacts on all three 
anits. In normal use the contacts will become 
grayed. If the contacts are burned or dirty or if 
they are not smooth, file t he contacts with a # 6 
Amer ican, Swiss cut, equalling file. Move the file 
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parallel and lengthwise to the armature. File just 
enough so that the contacts present a smooth sur
face toward each other. It is not necessary to 
remove every trace of pitting. After filing, dampen 
a piece of linen or lint less bond tape in refined 
carbon tetrachloride and draw the tape between 
the contacts. Repeat with a dry piece of tape. Use 
clean tape for each set of contacts. 
e. Recheck- Operate the unit at half maximum 
output for five minutes with the cover on the regu
lator. Repeat the testing procedure for all units ~s 
described in a, b, c above. Be sure cover is on regu
lator when taking readings. 

1-29. Quick Checks 

1-30. Low Charging Rate with a Fully 
C harged Battery 

A fully charged battery and a low charging rate 
indicates normal regulator operation. 
A further check of the regulator operation can be 
made by using the starting motor for 5 to 1 0 
seconds with the ignition switch in the "off" posi
tion. T hen start the engine and operate at a genera
tor speed of 2500 to 3000 rpm. The charging rate 
should rise to its maximum value then taper off to 
a minimum charge as the battery becomes charged. 

1-31 . H igh Charging Rate with a Fully 
Charged Battery 

This is usually an indication that the voltage regu 
lator is not operating correctly. The high voltage 
will cause the battery to gas excessively and will 
shorten the life of the ignition contacts and, in 
general, will have a detrimental effect on all con
nected load. 
Connect an ammeter in series with the regulator 
"B" terminal and the lead removed from the termi 
nal. R un the generator at a medium speed and per
form the following operation. After each test is 
completed rer:onnect whatever leads have been 
opened. 

1-32. T est One 
Disconnect t he field lead at the generator. 
a. Output drops to zero--shorted field circuit in 
regulator or in wiring harness. See test 2. 
b. Output does not drop- shorted field circuit in 
generator. Inspect generator. 

1-33. T est Two 
Disconnect the field lead at the regulator. 
a . Output drops to zero--shorted field in regulator. 
See test 3. 
b. Output ·does not dlv)J-shorted wiring harness. 
Repair or replace wiring harness. 

1-34. Test Three 
Retnove the regul'ato,r cover and hold the voltage 
regulator contacts open. 
a. Output drops tO' zero- regulator contacts stick
ing, regulator out of adjustment, or regulator in
operative. Check operation (test 5), check for high 
resistance (test 4), and clean contacts per instruc
tions in Par. I -37. 
b. Output does not drop--shorted field circuit in 
the rertlllator. Clean the regulator contacts and in-
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spect the regulator visually for incorrect wiring be
tween units and shorted leads. 

1-35. Test Four 
Operate the units <:u. 10 a mperes output and meas
ure the voltage drop from the regulator base to 
the generator frame. 
a. Voltage reading below .03 volts- ground cir
cuit is satisfactory. See test 5. 
b . Voltage reading above .03 volts- Inspect ground 
circuit for poor connections and eliminate the high 
resistance. See test 5. 

1-36. Test Five 
Connect a headphone from t he regulator field ter
minal to the base and hold the current regulator 
contacts closed. 
a. A steady beat is heard- voltage regulator oper
ating. Reset regulator as in the operation test, 
Par. I-28. 
b. An unsteady beat is heard- dirty <... sticking 
contacts. Clean contacts per instructions in Par. 
I -37. 
c. No beat is heard- inoperative voltage regulator 
unit. Adjust regulator operation as in the operation 
test. If the regulator cannot be adjusted within 
limits, remove for overhaul. 

1-37. Cleaning of Contacts 
Clean the voltage regulator contacts with a # 6 
American Swiss cut equalling file. File lengthwise 
and parallel to the armature and then clean the 
contacts with clean linen tape. First draw a piece 
of tape that has been wet with carbon tetrachlor
ide between the contacts then follow with dry 
tape. Reset the regulator operation as in the oper
ation test, Par. I -27. 

1-38. Low Battery and a Low or 
No Charging Rate 

Check a ll wiring for loose connections, frayed in
sulation and high resistance connections and cor
rect any fault. 
Make sure the generator operates correctly with
out the regulator in the circuit. Remove the " A" 
and "B" leads from the regulator and connect an 
ammeter between them. Remove t he field lead from 
the regulator and while operating at idle speed 
touch the field lead to the regulator base. I ncrease 
the speed slowly noting the charging rate. Do not 
increase the output above the rated output of the 
generator. If the generator output will not build 
up, inspect the wiring harness for shorts and opens 
and remove the generator for an overhaul. 
Connect an ammeter between the battery lead and 
the regulator "B" terminal. Connect the field lead 
to the regulator " F " terminal and connect the 
armature lead to the regulator "A" terminal. Con
nect a voltmeter from the regulator "A" terminal to 
the regulator base. Operate the generator at a 
medium speed and perform the following tests: 

1-39. Test Six 
Read the voltmeter. 
a . Voltage builds up-open series circuit. See test 7. 
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b. Voltage does not build up-regulator out of ad
justment , field circuit open, grounded series circuit. 
See test 8. 

1-40. Test Seven 
Remove the regulator cover and with the genera tor 
opera ting at a medium speed hold the circuit 
breaker contacts closed . 
a. Ammeter shows no charge--open circuit breaker 
sh unt winding, incorrect setting of circuit breaker, 
or dirty contacts. Clean contacts and reset circuit 
breaker as in P ar. I-27a. If the circuit breaker can
not be set, the shunt coil is open and the regulator 
should be removed for overhaul. 
b. No generator output - clean the circuit breaker 
contacts and try the test again. If there is still no 
charge the series windings are open and the regu
lator should be removed for overhaul. 

1-41 . Test Eight 
Run the generator at idle speed and momentarily 
connect a jumper from the F-terrninal to the regu
lator base. 
a. Voltage builds up--open field circuit or regula
tor out of adjustment. See test 9. 
b. Voltage does not build up-grounded series cir 
cuit. Remove regulator for overhaul. 

1-42 . Test Nine 
Operate at a medium speed with t he jumper re
moved. Remove the regulator cover and hold t he 
voltage regulator contacts closed. 
a. Voltage builds up- voltage regulator contacts 
burned or dirty or incorrect regulator sett ing. 
Clean the contacts and adjust the regulator as in 
Par. I -27. 
b. Voltage does not build up- clean contacts and 
repeat test. If the voltage still does not build up, 
see test 10. 

1-43 . Test Te n 
Remove the regulator cover and hold the current 
regulator contacts closed. 
a . Voltage builds u p- current regulator contacts 
burned or dirty or incorrect regulator setting. 
Clean the contacts and adjust the regulator as in 
Par. I -27. 
b. Voltage does not build up- clean the contacts 
and repeat the test. If the voltage still does not 
build up remove the regulator for an overhaul. 

1-44 . STARTING MOTOR 
The starting motor is similar in construction to 
the generator, but the design of the parts is 
different due to it being necessary for the starting 
motor to handle a large amount of current for 
short intervals. Both motor and generator require 
a frame, field coils, armature and brushes. 
Fig. 157 illustrates a typical starting motor, the in
ternal construction of which is representative of all 
the motors used on the models discussed here. 
T here are some differences in starting switch con
t rol and flywheel drive mechanism which are 

covered separately. Also, the 12-volt starting 
motor has no band cover, item 3. 
Effective with M odel CJ-3A vehicle Serial No. 
30973, a 4Yz" [11 ,43 ern.} start ing motor was 
adopted. This change incorporated a new start ing 
switch and flywheel drive which are described 
separately below. This starter is equipped with 
sealed type absorbent bronze bearings and no 
lubrication is required. The service procedures out
lined below will apply to the starting motors of all 
the models covered here. 

1-45. Ma intenance Procedure 
A periodic inspection should be made of the start
ing circuit. While the interval between these checks 
will vary according to the type of service, it should , 
under normal conditions, be made every 500 hours 
of operation. At this check the following points 
should be inspected. 

FIG. !56- STARTING CIRCUIT 

1-46. Wiring 

! - Battery 
2- Stnrtcr Motor 
3- St Arter Switch 
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Inspect the starting circuit to make sure that a ll 
connections are clean and tight. Check for worn 
or damaged insulation on the wires. P erform a 
voltage-loss lest to make sure there is no loss of 
starting motor efficiency resulting from high re
sistance connections. Voltage loss from the battery 
terminal to the starting motor terminal should 
not exceed .30 volts for each 100 amperes. Voltage 
loss between the battery ground post and the 
starting motor frame should not exceed .10 volts 
for each 100 amperes. If the voltage loss is greater 
than these limits, measure the voltage loss over 
each part of the circuit until the resistance causing 
the voltage loss is located and corrected. 

1-47. Commutator 
Sluggish starting motor operation may be caused 
by a dirty commutator or worn brushes. If the 
commutator is dirty or discolored, it can be cleaned 
on 6-volt starting motors with 00 sandpaper. Blow 
the sand out of the motor after cleaning. The 
commutator on 12-volt starting motors cannot be 
cleaned while the starting motor is mou nted on the 
engine and it will be necessary to remove it and 
proceed as for an overhaul. Should the commutator 
in any starting motor be rough or worn, it should 
be removed for cleaning and reconditioning. 
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FIG. !57- TYPICAL STARTING MOTOR 

10-Frome l-End Plate 
2-P iug 
.l-Thrust Washer 

I 1-lnsulo tin~: Washer 
12- Woshcr 

19-Intc:rmec1H~te Beanng 
20-Ikndix Drive 
21-&:rew 

13-Nut 4 -Brush Plate Asscnlbly 
5-Scrcw 
t\-Lnck Wa•her 
7- l nsulati ng Washer 
a-Terminal 
9 - Field Coil nod Pole Shoe S.:t 

14-Lock Washer 
1 5-Insulotin~ 'Bu,hing 
16-Pole Sh<>e Screw 
17-Sieeve BeHdng 
18- Drive End Frome 

22-Lock WMher 
23-Thrust Woshcr 
24-Key 
25-Armnture 
26-Thru Bolt 
.t7-ln su1otor 

' -48. Deleted. 

I-49. Overha u l P rocedure 
At periodic intervals the star ting motor circuit 
should be thoroughly checked and the motor re
moved from the engine for cleaning and checking. 

1- 50. Disassembly 
To remove the starting motor from the engine, 
disconnect t he leads and cover the battery lead 
with a short piece of hose to prevent short c ircuit
ing. Remove the flange bolts holding t he starting 
motor to the flywheel housing. R emove t he starting 
-notor from the veh icle. 
Sach part of the starting motor should be removed, 
cleaned. and inspected for evidence of wear or 
damage. T he Bendix Drive should be cleaned and 
· nspected for evidence of wear or a distorted spring. 
Bearings should be checked for proper clearance 
and fit . All insulation should be free of oil and in 
good condition. T he armature, field coils, and 
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brushes should be checked for good ground and 
lack of open circuits. 

1-51. Brushes 
The brushes should slide freely in their holders 
and make full contact on the commutator. Worn 
brushes should be replaced . 
C heck brush spring tension with a spring scale. 
Hook the scale under the brush spring near t he 
bn~sh and p ull on a line parallel with the side of 
~he b rush. T ake t he reading just as t he spring 
leaves t he brush. It is 1mportant that the brush 
sprmg tension be kept •vithin the limits specified 
at: t he end of this section. If the tension is too low, 
t here will be a loss of efficiency from poor brush 
contact. Too great a tension wtll cause excessive 
brush and commutator •.vear. To change the 
tension, t wist t he spring a t t he holder with long
nosed pliers. 
W orn b rushes should be replaced . 
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Brushes that are soldered to the fi.eld coil should 
be unsoldered and the looo m the field coil lead 
should be opened. Insert the new brush pigtail to 
its full depth in the loop. The new brush lead 
should be t ightly clinched in the terminal and then 
soldered to make a st rong, low-resistance connec
tion . 

1-52. Commutator 
Check the commutator for wear and discoloration. 
If the commutator is rough or worn the armature 
should be removed and the commutator t urned 
down in a latne. 

1-53. Armature 
Visually inspect the armatu re for mechanica l 
defects before checking for shorted or grounded 
coils. Use a set of test probes for testing armature 
circuits. To test the armatures for grounds, touch 
one point of the test p robes to a commutator 
segment and touch the other point to the core or 
shaft. Do not touch the points to t he bearing 
surface or to the brush surface as t he arc formed 
will burn the smooth finish. If the lamp lights, t he 
coil connected to the commutator segment is 
grounded . 
To test for shorted a rmature coils, a growler as 
shown in Fig. 153 is necessary. The armature is 
placed against the core and a steel strip is held 
on the armature. The growler is then energized and 
the armature rotated slowly by hand. If a shorted 
coil is present, the steel strip will become magne
tized and will then vibrate. 

1-54. Fie ld Coils 
Using test probes, check the field coils for both 
ground and open circuits. To test for ground, 
place one probe on the motor frame or pole piece 
and touch the other probe to the field coil terminals. 
If a ground is present, the lamp will light. 
To test for open circuits. place the probes on the 
field coil terminal and on an insulated brush. If 
the light does not light, the coil is open circuited. 

1-55. Brus h Holde r Inspection 
Using test probes, touch the insulated brush holder 
with one probe and a convenient ground on the 
commutator end head with the other probe. If 
the lamp lights, it indicates a grounded brush 
holder. 

1-56. Assembly of Starting Motor 
When assembling absorbent bronze bearings, a l
ways use the proper arbor designed to give the 
proper bearing fit. Soak the bearing in oil before 
assembling in the bearing bore. 
Brushes should be correctly installed and connected 
as outlined in Par. I-50 in order to be sure of proper 
starting motor efficiency. 
Soak the bearings in oil and give the bearing seats 
a light coating of oil. 

1-57. Bench Test 
The motor should first be checked to see that the 

free running voltage and current are within specifi 
cat ions. T o test , connect the motor to a battery. 
ammeter and voltmeter. If the current is too high 
check the bearing a lignment and end play to make 
sure there is no binding or interference. Using a 
spr ing sca le and torque arm check the stall torque 
to see that t he motor is producing its rated crank
ing power. The stall torque will be t he product of 
t he spring sca le reading and the length of the arm 
in feet. If the torque is not u p to specifications 
check the seating of t he brushes on the commutator 
and the internal connection of the motor for high 
resistance. The Bendix Drive should be checked fo r 
correct operation. The Bendix pinion should b e 
checked to see that it shifts when the motor is 
operated under no load 

1-58_ Bendix Starter Drive 
• Model CJ-2A 
The B endix type flywneel drive Fig. 158, used Oh 

Model C J -2A is designed so that as the startin": 
motor is energized, centrifugal force sends the cour . . 
terweighted gear into engagement with the teeth on 
the flywheel. When the engine starts and the speed 
of the engine exceeds t he comparable speed of the 
starting motor, the drive pinion is forced out c:i 
engagement with the flywheel. 

FIG. 158- STARTING MOTOR BENDIX DRIVE 

The Bendix spring absorbs the shock of engage
ment. There are two types of Bendix drives and 
springs: right hand and left hand. The type used 
on these models is of the right hand type. 
To determine a right or left hand Bendix drive, 
turn the drive pinion so the threads on the shaft 
will show. Hold the end of shaft toward you and 
note spiral of thread: right hand spiral, right hand 
drive, left hand spiral, left hand drive. 
To determine a right or left hand spring, note the 
spiral of the coil: if to the right, it is a right hand 
spring - if to the left, it is a left hand spring. 
If the Bendix drive spring shows signs of being 
distorted, a new spring should be installed. 
Do not lubricate the Bendix drive sleeve. Wash it 
thoroughly with a suitable solvent and install it 
dry bu t be sure it is clean. 

1-59. Overrunning Clutch Drive 
• Early Model C]-3A 
Starting motors used on early Models CJ -3A are 
equipped with the overrunning clutch type drive, 
Fig. 159. In this drive the clutch and pinion slides 
on companion splines and the pinion is manually 
engaged, with the flywheel teeth, by the starting 
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FIG. ! 59- STARTING MOTOR WITH CLUTCH DRIVE 
1- Contoct Plate Nut 
2- Switc h Button 
3 Shirt Yoke 
4- Bcndix Orlvc Sprinc. 

switch control arm before the electrical connection 
is made at the sta rting switch. Should the switch 
control a rm fail to completely mesh the pinion, en
gagement is completed by the bendix drive spring 
(Fig. 1 59) as soon as the armature starts to rotate. 
When the engine starts, the flywheel drives the 
pinion faster than the starting motor armature 
bringing the over-running clutch into actioP to 
disengage the pinion and prevent the engine from 
driving the armature at excessive speeds. 
Should the overrunning clutch fail in service it will 
be necessary to install a new assembly. 
Note that Model CJ-2A is equipped with B endix 
type drive, early CJ-3A with overrunning clutch 
type, late CJ-3A, C]-3B, Dj-3A, C]-5 and CJ-6 
with the Bendix "Folo-Thru" type. Each type 
drive requires a flywheel ring gear with a different 
number of teeth. When replacing a flywheel or ring 
gear be sure to count the teeth to assure installation 
of t he correct parts. 

1-60. Bendix Folo-Thru Drive 
• Late CJ·3A, CJ-3B, C]-5, C]-6 , DJ-3A 
Models CJ-3A after vehicle serial No. 30973, 
CJ-3B , DJ-3A, C] -5 and CJ-6 are equipped with 
the B endix Folo-Thru type drive which is designed 
to overcome premature demeshing of the drive 
pinion from the flywheel ring gear until a prede
termined engine speed is reached. See Fig. 160. 
No repairs or adjustments a re possible on this drive 
and a complete new unit must be installed if trouble 
develops. 

1-61 . Lubrication of Folo-Thru Drive 
A periodic cleaning and relubrication of the drive 
is advisable, the frequency of which will depend on 
the type of service to which the vehicle is sub
jected and the locale of operation. 
R emove the starting motor from the engine and 
take off the outboard housing. The pinion and 
barrel assembly will be in the demeshed position 
on the screwshaft. Do not move it forward until 
after that portion of the armature shaft ahead 
of the pinion has been cleaned. If accidentally ro
tated to the outer end of the screwshaft it will 
lock in that position and cannot be forced back. 
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Do not disassemble the drive for any reason. 
Do not dip or wash the drive in any cleaning 
solution. 
Do not remove the drive from the armature shaft. 
R emove excess oil, grease or foreign matter from 
the armature shaft by wiping it with a clean cloth . 

10859 

FIG. 160- BENDIX FOLO·THRU DRIVE 

Dampen the cloth with kerosene if necessary. A 
light film of SAE 10 oil may then be applied to the 
shaft. 
Now rotate the pinion and barrel assembly to the 
fully extended position, thereby exposing the screw
shaft triple threads. Use a cloth dampened with 
kerosene to wipe t hem clean. Do not u se gaso
line or a n y commercial cleaner. If the dirt is 
t hick and gummy, apply the kerosene with a small 
brush. Tilt the starting motor so t hat a small 
amount will run under the control nut. Relubricate 
with a thin film of SAE 10 oil. Use SAE 5 a t ex
tremely low temperatures. 
Reassemble the starting motor to the engine with 
the drive in t he extended position. Carefully mesh 
the pinion with the flywheel ring gear before 
t ightening the starter motor mounting bolts. It may 
require a slight rotation of the pinion to index it 
into the ring gear. When the engine starts the drive 
pinion will automatically demesh from the r ing 
gear and return to its normal position. 

1-62. Start ing Switch 
Should a starting motor fail to deliver maximum 
power the fault may be due to voltage drop at the 
starting switch contacts due to corrosion or burn
ing. Check the switch by comparing the voltage 
at the battery terminals and that at the starting 
switch terminals. The voltage drop should not 
exceed .OS volts per 100 amperes. 
Should it be impossible to file the switch contact 
plates to obtain a clean full surface contact the 
switch should be replaced. 
M odels CJ -2A, late CJ -3A, early C] -3B , early 
C]-5 and early CJ-6 are equipped with a con
ventional foot type starting switch. The terminals 
a re exposed and this type switch may be checked 
by shorting across the terminals. When t his is done 
use care to make a good solid connection to pre
vent arcing. 
The switch used on early M odel CJ-3A is shown in 
Fig. 159. 
The shi ft yoke meshes the starting motor pinion 
with t he flyw heel gear after which the elec
trical connection is made through switch button. 
The switch button is adjustable to vary distance 
the shift yoke travels before making contact with 
the button . I t is possible to screw the button out 
far enough to prevent switch engagement through 
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movement of the shift yoke, however, t he range of 
adjustment is not sufficiently great to cause incor
rect engagement of the pinion with the flywheel 
gear. 
The lower switch contact plate is attached to the 
starting motor housing with Nut. This nut must 
be kept tight to prevent excessive drop of voltage 
at the switch. 
Later M odel CJ-3B, C]-5 and CJ-6, and a ll M odel 
DJ-3A starting switches are of the solenoid type, 
mounted directly on the starting motors. This type 
swi tch is energized by t urning the ignition key to 
t he extreme right position. Should a solenoid switch 
fail in service it is necessary to install a new as
sembly. 

1-63. Ig n ition Sw it ch 
The ignition switch serves both to energize the 
ignition system and engage the starter switch. With 
the key in the vertical position, t he electrical sys
tem is OFF. Turning the key to the left energizes 
only t he instruments and auxiliary equipment such 
as radio and heater. Turning the key to the right 
energizes the ignition system and auxiliary equip
ment. Turning the key " hard right" engages the 
starter switch. To remove the lock cylinder from the 
switch, fi rst turn t he key to the left (ignition
auxiliary} position. Then insert a short piece of 
wire or a paper clip into the lock release hole in 
the switch body . P ressing in on the wire will com
press the lock cy linder retainer, a llowing the cylin
der to be removed. Either par t, t he lock cylinder 
or the switch unit, may be replaced as needed. 
T wo switches that a re interchangeable have been 
used in production. Early switches were held in 
place by a bezel and tension spring. L ater switches 
are held in place by a threaded bezel nut. Lock 
cylinders a re not interchangeable between these 
two switches. Early lock cylinders were 1 ~" [31 
mm.]long. Later lock cylinders a re II~" [39 mm.] 
long. Be sure to get t he correct replacement when 
changing lock cylinders. 

1-64. Fue l Gauge 
• C]-2A, C]-3A, early CJ-3B. 
The fuel gauge circuit is composed of the indicating 
unit, mounted on the instrument panel, and the 
fuel tank unit, connected by a single wire through 
the ignition switch. 
Should the gauge fail to register, check all wire con
nections to be sure they are tight and clean; also 
be sure both units a re well grounded. If, after this 
check, the gauge does not indicate properly, remove 
the wire from the tank unit and connect it to a 
new tank unit which must be grounded to the tank 
or frame for test . Turn the ignition switch "ON" 
and move the float a rm through its range of travel, 
watching the dash unit to determine if it indicates 
correctly. If it fails to do so the trouble is probably 
in the dash unit and it should be replaced. 
Should a new tank unit be unavailable for t his test, 
d isconnect tank unit wire at the instrument panel 
gauge. Connect one lead of a 6 V, 1 CP test light 
to the instrument panel unit terminal and with the 
ignition switch " ON" ground the other lead. If the 
unit is operating correctly the pointer will move 
approximately three-quarter across the dial. 

Do not attempt to repair either unit; replacement 
is t he only precedure. 

1-65. Indicat ors a n d Gauges 
• Late Cj-3B, Cj-5, CJ-6, D j-3A 
Two gauges (fuel and temperature} and two in
dic~t...,rs (oil pressure and battery charge) t ha t a re 
locate::d in the instrument cluster a re electrically 
operated. 
The fuel gauge is connected by a single wire to a 
float-and-slide-rheostat sending unit in the fuel 
t ank. 
The temperature gauge is connected by a single 
wire to a resistance-type sending unit mounted 
on t he engine. 
The bat tery charge indicator operates when there 
is a difference in potential between the generator 
and the battery. The battery charge indicator lights 
when the generator is not charging the battery. The 
indicator light goes out when the generator begins 
to charge the battery. 
The oil pressure indicator is connected by a single 
wire to a diaphragm switch loca ted on the engine. 
When engine oil pressure is low or zero and the 
ignition switch is on, the oil pressure indicator will 
light. When engine speed is increased slightly above 
idle speed, ra ising t he oil pressure to approximately 
6 psi. [0,2 kg-cm2], t he diaphragm switch will 
open the circuit and the indicator light will go out. 
A voltage regulator maintains a constant voltage to 
the gauges in normal operation. On early vehicles, 
t his voltage regulator was mounted on the rear of 
the inst rument cluster. On current vehicles, the 
voltage regulator is integral with the fuel gauge. 
Should trouble develop in the gauges, first check the 
regulator (fuel gauge on current production 
vehicle}. If t he voltage to the regulator is beiow 
10 volts in a 12-volt system or 5 volts in a 6-volt 
system low gauge readings will result. Voltage in 
excess of 16 volts in a 12-volt system or 8 volts in 
a 6-volt system will not affect gauge readings but 
may result in premature wear of the regulator 
contacts. If the voltage to the regulator is within 
t he above limits, check the electrical connections 
to the regulator (or fuel gauge}, especially the 
ground connection. If t he readings of a ll the gauges 
is too high, or they all read too low, replace the 
regulator (or fuel gauge}. 
If the temperature gauge or heat indicator in the 
instrument cluster have failed , the cause may 
originate from the jumper bar shorting out against 
the instrument case. Check the jumper bar between 
the temperature gauge and hea t indicator at t he 
rear of t he instrument case.. On later production 
vehicles, the jumper bar is covered with an in
sulating sleeve to protect it from shorting out 
against the instrument case. If the jumper bar 
does not have this sleeve, either install one or 
wrap the bar with plastic electrical tape to half 
an inch [1 em.] from each end. When installing 
the jumper bar, be sure the curved seg-ment is 
closest to the fuel gauge. 
Should only one of the two gauges register incor
rectly, check the lead wire from the gau?;e to the 
sending unit for shorts or open connections. Next 
disconnect the gauge from the sending unit, and 
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connect the gauge to a new fuel tank sending unit 
which has been grounded to the vehicle. If the gauge 
registers incorrectly when operating the new unit, 
replace the gauge; if correctly, replace the sending 
unit. 
Should a new fuel t ank unit not be available for 
t est ing, use a 6- or 12-volt test light in it s place. 
Wnen the gauge is operating correctly, the pointer 
will move approximately three-quarters across the 
dial. 
On some vehicles, the temperature gauge may 
register on or close to t he H (hot) mark when 
coolant temperature is 190°F . to 200°F. [88°C. a 
93°C.]. In such cases, a 25-ohm, !-watt resistor 
may be installed on the tempera ture gauge which 
will place the pointer just beyond the center mark 
a t a coolant temperature of 190°F. to 200°F. Install 
the resistor between the two terminals on the back 
of the gauge. Insulate the exposed leads of the 
resistor with electrical tape. 
If the oil pressure indicator does not indicate cor
rectly, first check the light bulb. Next check all 
connections and lead wires. If, after all possible 
defects are corrected, the indicator light does not 
go on and off properly, then the diaphragm type 
switch in t he cylinder block should be replaced. 
1-66. LIGHTING SYSTEM 
The wiring of the lighting systems is shown in 
the wiring diagrams, which indicate the various 
units in relation to their positions in the vehicle. 
The wires in the various circuits are of different 
colors or are marked by tracers to aid when check
ing individual circuits. 
T he lighting circuits of all models are protected by 
an overload circuit breaker mounted on the back 
of the main light switch and no replaceable fuse is 
required. 
The upper and lower headlight beams are con
trolled by a foot switch located on the toe board 
to the left of the clutch pedal. 
1-67. Main Light Switch - Early CJ-2A 
The first type M odel CJ-2A switch, used in produc
tion through serial No. 10252 is shown in Fig. 161. 
To remove the switch from the instrument panel 
it is first necessary to remove the switch control 
button and shaft. The shaft is retained in the 
switch housing by a snap ring. To remove the shaft 
compress the snap spring by pressing against it 
with a sharp tool through hole in housing. 

6 

}44 

FIG. 161- MAIN LIGHT SWITCH-
EARLY MODEL CJ-2A 

I - To Ammeter 
2-To Parking Lighta 
3-To Headlamps through Dimmer Switch 
4-<:0<>trol H andle Retaining Snap Ring 
5-To Rear Li~thts 
6- To Dash ond Stoplight Switches also Hea ter 

or other Acceuories 

10352 

R efer to wiring diagram and to the switch illustra
tion when making installation. 

1-68 . M ain Light Switch 
e Late CJ-2A, CJ-3A, CJ-3B, CJ-5, CJ-6, DJ-3A 
This switch is a dual functioning unit having two 
push-pull positions and a rotary action. When 
pulled out to the first position, the front parking 
and tail lights are turned on. When pulled all the 
way out to the second position, the headlights and 
tail lights are t urned on. Rotat ing t he switch to 
the right dims the instrument cluster lighting. 
The switch may be removed from the instrument 
panel by first loosening the set screw in the control 
knob and removing the knob. The retaining nut 
may t hen be removed and the switch removed 
through the rear of the instrument panel. 
The light switch shown in Fig. 162 was superseded 
by the one shown in Fig. 163 for models CJ-3B, 
DJ-3A, CJ-5, CJ-6. 

F I G. 162-MAIN LIGHT SWITCH 
Late CJ-2A, All CJ-3A, 

Early Cj-3B, DJ-3A. CJ-5, CJ-6 

FIG. 163- MAIN LIGHT SWITCH 
Late Cj-3B, Dj-3A, CJ-5, CJ-6 

1-69. Stop Light Switch 
T he stop light switch is of the diaphragm type and 
is located in the front end of the master brake 
cylinder. Should the switch become inoperative, it 
is necessary to install a new one. Fig. 164 shows 
the wiring of the stop light circuit. 

FIG. 164- STOP LIGHT CIRCUIT 
1-Stop Light Switch 
2-Light Switch 
3-Tail Light 
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1-70. PRIMARY C IRCUIT 
Before t esting t he primary circuit, make certain 
that t he battery is satisfactory or install a fully 
charged battery for the primary circuit tests. Also, 
check the starter motor for excessive voltage drop 
and check t he starter motor itself for excessive 
d raw. 
a . Measure t he voltage at the coil primary termi
nals while cranking t he engine with the starter 
motor. If t he voltage is less t han 4 72 volts with 6-
volt system or 9 volts with 12 -volt system the 
t rouble will be found in t he primary circuit. If 
t here is no voltage at all, check for a break in the 
primary c1rcuit , possibly in the coil p rimary wind
ing. 
~ - To check the primary circuit, turn t he ignition 
on , t urn t he engine until the points are closed, and 
t hen measure t he voltage d rop across each portion 
of t he circuit with a voltmeter. 
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FIG. I65 -VOLTAGE D ROP T EST 

A-RIGHT WAY-Voltmeter iodicoting d rop ocro» wire 
und connections. 

B-WRONG WAY-Voltmeter !ndicating d rop ocross wire 
o nly . Doe'S not show bad connections. 

Note: Most voltage d rops will be found at the con 
nections of wires to terminals as dirt, oxidation, 
etc. can cause excessive resistance a t these points. 
M easure voltage drops in wires as shown in Fig. 
165 to take this into account. 

c . Connect the voltmeter from t he battery cable 
t erminal on t he starter solenoid t o the battery 
terminal of the coil primary. If the voltmeter reads 
more than 0.2 volt, perform the checks given in 
steps d, e, and f following. 
d . Connect the voltmeter from t he solenoid termi
ua l to the battery terminal of t he 1gnition switch. 
If t he voltmeter reads more then .05 volt, check 
and clean the connections at solenoid, light switch, 
and ignition switch. 
e. If t he voltmeter reading in step d is less than 
.05 volt , connect t he voltmeter from t he battery 
t erminal to the ignition terminal on t he ignition 
switch. If t he voltage drop is more than 0 .1 volt , 
repair or replace the igmtlon switch. 
f . I f t he voltage d rop in step e is not more than 
0.1 rolt, connect the voltmeter from the ignition 
t erminal of the igmtion sw1tch to t he battery t ermi· 

nal of the coil p rimary. If the voltmeter reads more 
than .05 volt, clean and t ighten the connections 
and check again. If t he voltmeter again reads more 
t hen .OS volt, replace t he wire. 
g. Connect t he voltmeter from the distributor 
!)rimary terminal on the coil to the coil terminal on 
t he distributor. Voltage d rop should not exceed .05 
volt. Clean and tighten connections if necessary. 
h. Connect t he voltmeter from t he coil t erminal 
on t he distributor to a clean, paint-free spot on the 
d istributor body. The reading should not exceed .OS 
volt. If more, it indicates excessive resistance 
t hrough the points or in t he distributor internal 
connections. Clean and align the points and make 
sure the breaker a rm connection to the primary 
t erminal as well as t he stationary contact point 
mounting in t he body is clean and tight. 
L Open t he points and check t he voltmeter. I t 
should read close t o peak voltage. Low voltage in
d icates that a circuit t hrough t he d istributor (a 
short) exists while the points are open. 
j . Disconnect the condenser lead and open t he 
points. A jump to full voltage indicates a short in 
t he condenser. Replace t he condenser. If there is 
no j ump to full voltage, overhaul or replace the 
d istributor . 
t< . With t he points closed, connect t he voltmeter 
from a clean, paint-free spot on the distributor 
body to t he negative post of the battery. T he volt
age d rop should be pract ically zero , a hardly 
readable deflect ion on t he voltmeter. If t he volt
meter registers a voltage drop, perform t he checks 
in steps 1 and m following. 
I. C heck for voltage d rop in t he battery ground 
cable. Clean t he battery post, cable terminals, and 
contact surface on the bellhousing, or on body if 
a noticeable deflection of the voltmeter occurs. 
m. Check for any voltage drop between t he dis
t ributor body and a clean, paint-free spot on the 
cylinder block. If t here is any voltage drop, remove 
t he d istributor and clean t he mounting surfaces of 
d istributor body and cylinder block. 

1-71. SECONDARY CIRCUIT 
If satisfactory ignition is not obtainable with cor
rect point gap and tension ; satisfactory ~ondenser ; 
sufficient p ri mary voltage; a nd correctly cleaned, 
gapped , a nd installed spark plugs; t he secondary 
circuit should be investigated. 

a. Test t he coil. Bring t he coil up to opt!rating 
temperature using t he coil hea t feature of a coil 
t ester, if available. Refer to t he coil tester manu
facturer's instructions for specific hook-ups for 
performing t he checks given in steps b, c, and d 
following. 

b. Connect the positive lead. o f t he t ester t o t he 
battery t erminal of t he coil p rimary wmding. C on
nect t he t ester ground lead to t he coil tower. Mea· 
sure t he resistance of the secondary winding. If the 
resistance is more than 20,000 ohms, a fault in the 
secondary wmding is indicated. 

c. C heck for a grounded secondary by touching 
t he t ester ground lead to the coil cover. If resistance 
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is not over 100,000 ohms, the secondary is grounded 
to the cover. 
d . If the secondary winding is satisfactory, mea
sure the primary current draw in accordance with 
the instructions of the test equipment manu
facturer. 
e . Check the secondary circuit for leakage. With 
the coil primary in the circuit with the breaker unit 
of the tester, connect a long, high-tension test lead 
to the coil tower. Check the secondary circuit for 
leakage by performing the checks given in steps 
f, g, h, and i following. 
Not e: In the following tests, a slight sparking and 
meter deflection will usually be seen just as contact 
is made. This is caused by capacitance and does not 
indicate defective insulation. 
f . Check distributor cap. Remove the coil lead from 
the cap and touch the test lead to t he center contact 
inside the cap. If the meter reading drops when the 
contact is touched or if sparking is seen, a leakage 
path is present between the center contact and one 
of the plug towers. This leakage path will be in the 
form of a crack or carbon track in the cap. Discon
nect the spark plug wires from the cap one at a 
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FIG. 166- PARI<ING LIGHT 

1 Bezel 

2- L<:ns 

3- Bulb 

~-Casket 

5- Housi n& ond Cable 

6 - Scrcw 

2 

time and test each piug contact with the high
voltage lead and with all other plug wires con
nected . Any sparking or meter drop indicates t ha t 
a leakage path exists between that particular con
tact and an adjacent one. Testing the adjacent 
contacts will determine which pair is at fault. 
g. Check distributor rotor. Touch the test lead to 
t he spring contact in the center of the d istributor 
rotor. Any leakage in the rotor insulation between 
the contact and the shaft will cause a drop in the 
meter reading and usually sparking will be seen. 
h. Check spark plug wires. Disconnect the spark 
plug wires from the plu gs and test the plug terminal 
of each. The meter reading should not drop below 
the open secondary value (value before making 
contact). If it does or if a large spark occurs when 
the test lead and the plug wire are separated, there 
is a break in the insulation on that wire. 

i . Check the coil tower insulation. Remove the 
high-tension test lead from the coil tower and touch 
the ground lead of the coil tester to several points 
around the base of the tower. Any sparking or 
deflection of t he meter indicates a leakage path in 
·the tower insulation. 

10641 

10790 

FIG. 167- TAIL AND STOP LIG H T 

1- R inc 

2- Lcns 

3- 0oskct 

4- Rctainer 

s - Bulb 

6- 0askct 

? - Housing nnd Socket 
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1-72. Head Lamps 

Each sealed beam head lamp can only be replaced 
as a complete unit. Either 5000-series (early 
production) or the newer 6000-series sealed beam 
units may be used. However, both head lamps on 
a vehicle should be of the same series as the method 
of aiming each series is different. If the two lamps 
cannot be matched as to series, aim each lamp 
according to the instructions for aiming that series 
given below. 

Note: 6000-series lamps have a figure "2" molded 
into the glass at the top of the lens, whereas 5000-
series lamps do not have any figure. Series refers 
to t he lamp trade numbers; for example, trade 
number 5400S is a 5000-series lamp. 

9 

1-73. Head Lamp Aiming 
All 5000-series lamps must be aimed · on the high 
beam. All 6000-series lamps must be aimed on the 
low beam. Lamps may be aimed either with 
mechanical aimers or by using a screen. If me
chanical a imers are used, follow instructions sup
plied with the aiming equipment. If a screen is to 
be used, preparation for aiming is as follows: 
a. Locate the vehicle in a darkened area with a 
level floor area and with a screen (may be a wall) 
having a nonreflecting white surface. A reference 
line should be marked on the floor 25 feet [7,62 m.) 
away from and parallel to the screen. P osition the 
vehicle perpendicular to the screen and with the 
front head lamps directly over the reference line. 
b. Locate the middle tape on the ·screen so that 
it is aligned with the center line of the vehicle. 
c. Equalize all tire pressures. 
d . Rock the vehicle from side to side to equalize 
springs and shock absorbers. 
e. Measure the distance between vehicle head lamp 
centers. Then, position marker tapes vertica lly on 
the scree£! to the right and left of the middle tape 
at half this distance. 
f. Measure the dista-nce from the center of each 
lamp to the surface on which the vehicle rests. 

FIG. 168- TAIL AND STOP LIGHT- DJ-3A 

1- Housing (left side) 
2- Rctainer Scre w 
3 - l....ens R~taincr 
~-Gasket 
5- Bezel 
6-Screw 
7-L icen.sc Len~ 
8- Bulb 

FIG. 169- H EAD LAMP 

1- D oor 

2- R c: toining Screw 

3- R e taining RinR 

4- Seuled Beam Unit 

5- M ounting R inr. 

6 - Adj usting Scre w 

7-Housin[~ 

8-W ires 

9 - D oor Serew 

P osition a marker tape horizontally on the screen 
to cross the vertical tapes (at the measured height 
for 6000-series lamps; 2 " [50,8 mm.) lower than 
this height for 5000-series lamps) of each lamp 
center respectively. 
g. Remove the head lamp doors. 
h . Clean the head lamps. : 

1-74. Aiming 5000-series Head Lamps 
a . Turn the headlights on high beam. Cover t he 
lamp not being aimed. Be sure to use the horizontal 
reference line on the screen that is 2" lower than 
the vehicle lamp height. 
b . Turn the vertical aiming screw, located at the 
top of the lamp housing; counterclockwise until 
the lamp beam is considerably lower than the 
horizontal reference line on the screen. Then, turn 
the same screw clockwise until the center of high 
intensity coincides with the reference line. See Fig. 
170. . 

Note : Always bring the beam into final position 
by turning both aiming screws clockwise so that 
the unit is held under proper tension when the . 
operation is ·complete. 
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c . Tum the horizontal a1mmg screw, located on 
the side of the lamp housing, counterclockwise 
until the beam is off. T hen, tum the same screw 
clockwise until the center of high intensity is 
equally divided by the vertical reference line. See 
Fig. 170. 
d . Cover the lamp that has been aimed and aim 
the other lamp using the same procedure. 
e . Garefully reinstall the head lamp doors. 

06tAHCl \4MI: "' 
lAJoO.t(tNfll 
flfi0Mfi()()4t 

10038 
FIG. 170-HEADLIGHT AIMING CHART 

FOR SOOO·SERIES LAMPS 

1-75. Aiming 6000-series Head Lamps 
a. T um the headlights on low beam. Cover the 
lamp not being aimed. Be sure to use the horizontal 
reference line on the screen that is the same dimen
sion as the vehicle lamp height. 
b. Tum the vertical aiming screw counterclock
wise until the lamp beam is considerably lower 
than the horizontal reference line on the screen. 
Then, turn the screw clockwise until the top edge 
of the high intensity area is even with the horizontal 
line. See Fig. 171. 

/ ,.. .... 
,q /' g/ 

7 

V EA TIC:At.. TAP£ 

... 

10333 

F IG. 171-H EADLI GHT AIMING CHART 
FOR 6000-SERIES LAMPS 

Note : Always bring the beam into final position 
by turning both aiming screws clockwise so that 
the unit is held under proper tension when the 
operation is complete. 

c. Tum the horizontal "aiming screw counterclock
wise until the beam is off. Then, tum the same 
screw clockwise until the left edge of the high 

148 

intensity area is 2 " [50,8 mm.] to the right of the 
lamp center line. See Fig. 171. 
d . Cover the lamp that has been aimed and aim 
the other lamp using the same procedure. 
e . Carefully reinstall the head lamp doors. 

1-76. Horn 
All models are equipped with an electric warning 
hom which is mounted under the hood on the left 
front fender. T he hom is sounded by pressing t he 
button located at the top center of the steering 
wheel. 
To remove the horn wire, disconnect the wire at 
the snap connection at the base of t he steering 
column. Pull off the rubber hom button cap and 
the brass contact cap from the steering wheel nut. 
This will expose the contact tip of the hom wire. 
Pull the wire out of t he steering column from the 
top. 
Up to Serial No. 178361 the Model CJ-2A hom 
wire passes through the steering tube and connects 
to an insulated sleeve with a brush contact mounted 
on the steering outer tube. 

FIG. 172-HORN BUTTON 

!--cap 
2- Nut 
3-Horn Button Spring Cup 
4- Ferrule 
S- Horn Cab le 
6-Contaet D ioc 
?-Steering Wheel 
8- Cup 
9 - &aring Spring Seat 

10-5teering Column 
11- Tube 
12- &aring 
13- &aring Spring 
14- Horn Button Spring 
I S- Retainer Spring 

Should it be necessary to replace t he hom wire, it 
will be necessary to r emove the steering column. 
The wire may be removed by unsoldering it from 
the contact sleeve on the steering tube. W hen re-
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placing the wire be sure to use a non-corrosive 
soldering flux when soldering the wire to the con
tact sle<'ve. 
Ear ly production vehicles do not have a horn 
button cap retainer. The retainer may be installed 
in the field. T o install, coat the outside of the horn 
button cap and the inside of the retainer with 
liquid soap, and push the retainer into place over 
the cap. The flanged end of the retainer should 
be placed down. F or current production horn 
button, see Fig. 172. 

1-77. Directional Signals 
Fig. 1 73 shows t he wiring of a composite directional 
signal circuit. The most frequent causes of failure 
in the directional signal system are loose connec
tions and burned-out bulbs. A flashing rate 
approximately twice the normal rate usually in
dicates a burned-out bulb in the circuit. 
When trouble in the signal switch is suspected it 
is advisable to make the following test to definitely 
locate the trouble before going to the effort of 
removing the signal switch. If, for example, the 
right rear stop light and right front parking light 
are inoperative and switch failure is indica ted, 
first put t he control lever in neutral position. Then 

,_...=----CQ;-0 1 
~:~· 
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FIG. 173-DIRECTIONAL SIGNAL CIRCUIT 

1- Fiosher 
2- Ignition Switch 
3- Control 

4- Light Switch 
5- S top Light Switch 

disconnect the wire to the right side circuit and 
touch it to or bridge it to the ''L" terminal, thus 
by-passing the signal switch. If the right side cir
cuit lights, the signal switch is inoperative and 
must be replaced. 

1-78. Major Electrical Component 
Replacement 

• Auto-L ite and Delco-R emy Components 
W ith the exception of the generator and voltage 
regulator, Auto-Lite and Delco-Remy electrical 
components may be intermixed on a particular 
vehicle as an approved production practice. No 
attempt should be made to convert to a complete 
Auto-Lite or Delco-Remy system. Auto-Lite com
ponents should be replaced by Auto-Lite com
ponents and Delco-Remy components should be 
replaced by Delco-Remy components insofar as 
availability of replacement components will allow. 
In those cases, however, where a component is 
being replaced with one produced by the other 
manufacturer, the following points should be noted. 
a. Generator- If an Auto-Lite generator is being 
installed in place of a Delco-Remy generator, in 
addition to replacing the voltage regulator (see 
caution below) a different support bracket will have 
to be installed. It is not practical to change from an 
Auto-Lite to a Delco-Remy generator as a different 
engine front plate is required. 

C AUTION: Do not intermix an Auto-Lite and a 
Delco-Remy generator and voltage regulator. 
Generator and voltage regulator must be either 
both Auto-Lite components or both Delco-Remy 
components. 

b. Voltage Regulator- When an Auto-Lite voltage 
regulator is installed as a replacement for a Delco
Remy regulator, in addition to replacing the 
generator (see caution below) the adapter plate 
used with the Delco-Remy installation is discarded. 
As the terminals (BAT,.FLD, etc.) are in a different 
location on Auto-Lite regulator as opposed to 
the Delco-Remy regulator, identify the wires as 
they are removed so they may be reinstalled on the 
proper terminals of the new regulator. See Fig. 154 
and 155. 

CAUTION; Do not intermix an Auto-Lite and a 
Delco-Remy generator and voltage regulator. 
Generator and voltage regulator must be either 
both Auto-Lite components or both Delco-Remy 
components. 

c. Distributor- No special instructions are re
quired for interchanging Auto-Lite and Delco
Remy distributors on these models. 
d. Starting Motor- No special instructions are 
required for interchanging Auto-Lite and Delco
Remy star ting motors. 
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I-79. SERVICE DIBGNOSIS 

SYMPTOMS 

Battery Discharged: 
Shorted Cell in Battery. . . . . . . . . . .......... . 
Short in Wiring . ............................ . 
Generator Not Charging .. ............ ....... . 
Loose or Dirty Terminals .. ..... .. ......... .. . 
Excessive Use of Starter .. ...... . .... .. . ..... . 
Excessive Use of Lights .... . ....... ......... . . 
Insufficient Driving .... .... . . ... . .. .... . . . .. . 
Low Regulator Setting .... ........ . . . .... .. .. . 
Stuck Cut-out in Regulator ..... . .. .. .. . ..... . 
Low Electrolyte Level in Cells .. . ...... . . .. ... . 

Generator: 
Low Charging Rate-

Dirty Commutator. ....................... . 
P oor Brush Contact ... .. .................. . 
Regulator Improperly Adjusted . .. . .... .. .. . . 
High Resistance in Charging Circuit .... .... . . 
Ground Strap Engine to Frame Broken .. .. . . . 
Loose or Dirty T erminals .... .... . .... .. ... . 
Slipping Generator Belt .............. ..... . . 
Worn Out Brushes .... .. ... .. . .. . .. . .. . . . . . 
Weak Brush Spring Tension ..... .... .. ... . . . 
Out of Round Commutator .... . .... .. . ..... . 

F ails To Charge-
Open Charging Circuit ................ ... . . . 
Sticking Brushes ....... .... 0 0 •••• 0 0 •••••••• 

Dirty or Burned Commutator .. 0 • 0 0 0 0 •••••• 

Grounded Commutator .............. 0 0 0 ••• 0 

Open Circuit in Field ......... . ........ 0 0 ••• 

Weak Soldering on Armature ......... ... ... . 
Grounded Wiring ... .. 0 •••• •• 0 0 • • • • • ••• •••• 

Defective Regulator. 0 •• ••• •• 0 • • • • 0 0 0 •• • •••• 

Too High Charging Rate-
Regulator Improperly Adjusted ... . . . 0 . 0 0 •• • • 

Short in Armature .... . . ....... .... .. . . .. . . 
Grounded Field-to-regulator Wire 0 0 0 0 0 •••• 0 •• 

Shorted Cell in Battery . 0 ••• 0 ••••• •• 0 ••• • • 0 

Starting Motor: 
Slow Starter Speed-

Discharged Battery or Shorted Cell . 0 • 0 0 0 • 0 • 0 

Ground Strap Engine to Frame . . ..... . ..... . 
Loose or Dirty Terminals .... ...... ... . .. . . . 
Dirty Commutator .. ........ 0 •••••• 0 ••• • • • • 

Worn Out B rushes .. .... .... 0 • • • ••• ••• • • • 0. 

Weak Brush Spring Tension ... ... ......... 0. 
Worn Bearings .... . ........ .. .......... ... . 
Burned Starter Switch Contacts ............ . 

Will Not Turn Engine-
Open Circuit at Starter. ............. . 
Solenoid Open or Stuck .. ..... ....... . .... . . 
Starter Switch Defective ......... . 0 0 •• • •• •• • 

Starter Drive Broken or Stuck. .. . . . . . . . . .. . 
Battery Discharged .. .......... 0 •• • 0 0 •• 0 0 0. 
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PROBABLE REMEDY 

Replace B attery. 
Check Wiring Circuit 
Inspect Generator and Fan Belt 
Clean and Tighten 
Tune Engine 
Check Battery 
Recharge Battery 
Correct Setting 
Correct 
Add Distilled Water 

Clean Commutator 
Repair or Install New Brushes 
Adjust 
Clean and Tighten Terminals 
R eplace 
Clean and Tighten 
Adjust Belt 
Install New Brushes 
Replace 
Repair 

Correct 
Repair or Replace 
Clean Commutator 
Replace 
R eplace 
Repair 
Repair 
Replace Regulator 

Adjust or Replact
Replace 
Correct 
R eplace Battery 

Recharge or Repair 
Clean Terminals and Tighten 
Clean and Tighten 
Clean with No. 00 Sandpaper 
Install New Brushes 
Replace 
Replace 
Replace Switch 

Correct 
Replace Solenoid 
Replace Switch 
Repair or Replace 
Recharge Battery 
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I-79. SERVICE DIAGNOSIS-Continued 

SYMPTOMS 

Distr ibutor: 

Hard Starting-
Distributor Points Burned or Pitted . .... . . . . . 
Breaker Arm Stuck on Pivot Pin .. .. . .. .. . .. . 
Breaker Arm Spring Weak .. .... .. ......... . 
Points Improperly Adjusted ... .. ..... .... .. . 
Spark Plug Points Improperly Set . ..... . . ... . 
Spark Plug Wire Terminals in Distributor 

Cap Corroded ...... . . ....... . .. ...... . . . 
Loose Terminals ... . ... .... .... . .... ... .. . . 
Loose or Dirty Terminals on Ground Strap-

Engine to Frame .. .. .. ... ... . ....... .... . 
Condenser Faulty ......... .. ...... . . . . . . . . . 
Improper Ignition Timing .... .. ... .. ... .. . . . 

Lights: 

Burn Dim-
Loose or D irty T erminals .... . .. ...... .. . .. . 
Leak in Wires .............. . . . . .... . .. . . . . 
Poor Switch Contact ... .... . . .. .. . . . . .. . . . . 
Poor Ground Connection .. . .............. . . . 
Aim -qeadlafY' :-' Beams ... .. ... .... . ........ . 

H orn Fails to Sound: 

PROBABLE REMEDY 

Clean Points or Replace (Adjust) 
Clean and Lubricate 
Replace 
Adjust .020 ' 
Adjust .030 " 

Clean 
Check Circuit 

Clean and Tighten 
Replace 
Set Timing 

Clean and Tighten 
Check Entire Circuit for Broken Insulation 
Install New Switch 
Clean and Tighten 
Use Aiming Chart 

I 

Broken or Loose Electrical r.onnection... . .... .. Check Wiring and C onnections at Horn Button and 
Battery- Clean and Tighten 

Battery Low or Dead...................... . .. Check Battery 
Contact P oints B urned or Broken Off. ... . .. ... . Replace Parts Necessary 

Horn Sounds Unsatisfactory Tone: 

Poor Electrica l Connection .. ... ..... .. .... . . . . 
Battery Low .... .... .. ..... .. .... .. ...... . . . 
Loose Cover and Bracket Screws .. ........ .... . 
Voltage at Horn too High or too Low . . .. . .. ... . 

Check Connections at Horn, Horn Button, Battery 
Check with Hydrometer 
Tighten Bracket B olts at H nrn 
Check with Voltmeter 
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1-80. ELECTRICAL SYSTEM SPECIFICBTIONS 

BATTERY: 
Make... .. .......... · ·· · · · · · •· · • 

Model . . . . . . ... . ... .. ..... . 
Plates per Cell . . .......... . 
Ampere-hour Rating . . . . . . • . . . . . . . . . . . 
T erminal Ground . . . . ... .. ... .. . 
Specific Gravity: 

Fully Charged . . 
Recharge at . . . . 

Height ....... . ............... . 
Length ...... .............•.•.... .. 
Width .... . ............... . ....... . 

BATTERY LOCATION . .....•..... . . .. . 

GENERATOR: 
Make .... ... ... . . .. . .......... . ... . 
M odel : 

Cj-2A, CJ-3A ... .... ....•...... .. . . 
CJ-3A late . ................ . 

CJ-3B, CJ-5, CJ-6, Dj-3A ... .•.... 

Ground P olarity . . . . . . . . . 
Cont rolled Output: 

30 amp . . . .. . .... ... . 

35 amp . . 

45 amp . ............ •.•. .... .. ..•. 

Rotation- Drive End . . . . . . . . . . . . . . . . . 
Ratio--Generator to 

Crankshaft Revolutions .. . . . . . . . . . . .. 
Cut-in Engine rpm ... . . . 
Control. . .. .. .. . . ............. , 
Armature End Play . . . . . . 
Brushes ........... . ...... . 

Brush Spring Tension: 
I 35 to 53 oz. [990 a I 500 gr. ] .. . 

.. I 
18 to 36 oz. [510 a 1020 gr. ] ... 

Bearing· Drive End . . . . . . . . . . . ... . . 
Bearing- Commutator End .. .. . ....... . 

GENERATOR: 
Make 
Model 
Type ............ . 
Rotation- Drive End .... . 
Armature End Play . . . ........ . 
Brushes ......... . ... ....•....•..... 
Brush Spring Tension ........... .... ..• 
Bearing- Drive End . . . . . . . . . . . . . . .. 
Bearing- Commutator End . .... ..•.... . 

REGULATOR: 
Make .... .. . . . ... . ........ ··· · ·· ···· · 

M odel: 
For GDZ 4817, GDZ 6001 ... ........ . 

F or GGW 4801, GGW 7004A .. .. . .. . . 
For GJC 7002 .... . . . . . ...... ....... . 

F or G]P 7202, G]P 7402A . ....... .. . 
Type ........... ........ ........ ····· · 
Cutout Relay: 

Closing Voltage @ Generator rpm .... . . 
Reverse Current to Open .... . . ...... . 

Regulated Voltage ....... . ... .. .. .... . . 
Rell!ulated Current .. . .... . .. .. ...... . . . 
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I 

6-volt 

Auto-Lite 
1M-100 

15 
100 

Negative 

1.260 
1.225 

8% ' [219 mm.J 
82~• [22 1 mm. J 

7' [178 mm.J 

Under hood-right side 

Auto-Lite 

GDZ 4817 
GDZ 6001 

f GGW 4801 
t GGW 7404 

Negative 

f GDZ 4817 
\ GDZ 6001 

f GGW 4801 
\GGW 7404 

Clockwise 

1.5: 1 
883 

CV Regulator 
.003" to .010" [o,u76 a 0,25 mm.J 

2 

tGDZ 4817 
{GDZ 6001 
\GGW 4801 

GGW 7404A 

Ball 
Bronze 

D elco-Remy 
11 02811 

Shunt {Ventilated) 
C lockwise 

.005 • [0,13 mm.J 
2 

28 oz. [974 gr. ] 
Ball 

Bronze 

Auto-Lite 

(VRP-6003 
~ VRP-4007 
[VB0-4601 

VB0-4601C 

Vibrator 

6.3 to 6.8 @ 1000 
4 to 6 amp. 

7.1 to 7.3 
49 amp. max. 

12-volt 

Auto· Lite 
11-HS 

9 
50 

Negative 

1.260 
1.225 

9).{: • [234 mm.J 
101~ · [266 mm.J 
62~• (172 mm.) 

Under hood-right side 

Auto-Lite 

{

GJC 7002 
G]P 7202 
G]P 7402A 
Negative 

GJC 7002 

{
G]P 7202 
GJP 7402A 

Clockwise 

1.5:1 
883 

CV Regulator 
.003" to .010" [0,076 a 0,25 mm.) 

2 

{

GJC 7002 
G]P 7202 
GJP 7402A 

Ball 
Bronze 

Delco-Remy 
1102096 

Shunt (Ventilated ) 
C lockwise 

.005 • (0,13 mm.J 
2 

28 oz. (974 gr. ] 
Ball 

Bronze 

Auto-Lite 

VRX-6009 

VB0·4201E-4A 
Vibrator 

12.6 to 13.6 @ 1325 
3 to 5 amp. 
14.3 to 14.7 

39 amp. max. 
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1-80. ELECTRICAL SYSTEM SPECIFICBTIONS-(Continued) 

REGULATOR: 
Make . . .. ........... . . . . ....... . . ... . . 
Model . . .. . . .. . .. .. ... . . ... ... ... .. . . 
Type . .. . .. .. .. .. ... . ... .. . ... . • . . . ... 
Cutout Relay Closing Voltage . . ... . . . .. . 
Regulated Voltage .. . .... ... ....... . . . . 
Regulated Current . ............ . ...... . 

STARTING MOTOR: 
Make ... ..... .. ............ ..... .. . . . . 
Model: 

CJ-2A .... ... ..... .... . ...... .. .. . . 
CJ-3A .. .... .. .. ... . .. ... ... .. .. .. . . 
C]-3B early . ...... .... ... ....... ... . 

CJ-3B, C]·S, CJ·6, Dj-3A (late) . . ... . 

CJ·3B, C]-5, C]-6, DJ-3A (current ) .. . 
Rotation-Drive End .. . .. ....... . 
Engine Cranking Speed . . . ... . . .. .. .. . . . 
Armature End Play .... .. .. . ..... . ..•. . 
Brushes ............ ..... ... . ..... . . .. . 
Brush Spring Tension .... . . ..•......... 
Bearings ... . ... ... ..... . . ..... .. .... . . 
Lock Test: 

Temperature .. .... ....... .. ... . . ... . 
Amps (max.): . .... .. .. . ....... . .. .. . 

MDM-6005 . . ... ....... . . .... ... . 
MDU-7004 .. ... .... ..... . . . . . .. . 

Volts .. ....... ...... • ... ... . ........ 
Stall Torque : (m in. ) . . ..... . ... .... . 

MDM-6005 .. .... . ... .... •.. .. .... 
MDU-7004 . ... . . . • . •..... . . .. . . . . 

No Load Test : 
Temperature .. ......... • . . .. .. .. . ... 
Amps (max.) . .. .... ..... .. . . • . • . . . . . 
Volts ...... .... .... .. . ..... .. ..... . 
RPM (min. ): . . . . . ... ..... .. ..... . 

MDM-6005 .. ..... ..... .. ... . ...• 
MDU-7004 . . ....... .. .. ..... .. . 

Control S witch ... ..... ....... .. .. .... . 
Drive: 

Type ...... .... ... .... . .... .. .. .. .. . 
Pinion M eshes .. .. .. ... .... .. . • .. .... 
No. of Teeth- Pinion .. .... ..... ..... . 
No. of T eeth-Flywheel ... .. ... .. ... . 

Flywheel Tooth Face Width ... . . . • . . .... 

STARTING MOTOR: 
Make .. ..... .. ... . ...... . . . • ..... ..... 
Model. .. ..... . . . ... ..... ..... . . .... ·. 
Rotation- Drive End .... .... .. . . .. . .. . 
Engine Cranking Speed . . . ... . .. . ..... . . 
Armature End Play . ......... .. . ... ... . 
Brushes ..... ... . .... ..... .. . .. ....... . 
Brush Spring Tension (min .) ... .... .... . 
Bearings .. ................... ... .... . . 
Lock Test: 

Temperature .. . . .. .. .... . ...... .. .. . 
Amps ... .. . , ... ....... ....... . . . 
Volts .. . ....... .. .. ..... ... . • . • .... 
Torque ... .... . . . ... . . • .... ... . . . . .. 

No Load Test: 
Amps .. .. . .. . ... • . . . . . .. ... . ... . .. . . 
Volts ... . . . . .. . ... . .•..... ... • ...... 
RPM (min.) .. .. . . .. .... . .... . . .. ... . 

Control Switch ... ....... .... ......... . 

COIL: 
Make ... .... ........ .. .... ....... . .. . . 
Model: 

CJ-2A early . ....... ... ...... . . . .... . 
All Other Models ... ......... ....... . 

6 Volt 

Dclco-Remy 
1972063 
Vibrator 
5.9 to 6.7 

6.9 to 7.4 
42 to 47 

Auto-Lite 

MZ-4113 
MZ-4137 
MZ-4162 

{
MCH-6207 
MCH-6203 

MCH-6215 
Clockwise 

185 rpm. @ room temperature 
.005 • to .030 • [0,127 a 0,762 mm.) 

4 
42 to 53 oz. [1,2 a 1,5 kg.) 

3 Bronze 

1o•F. [21•c.) 
335 

2.0 
6.0 lb·ft. [85 kg-m.] 

1o•F. [21•c .1 
65 
5 

4300 

Solenoid 

Bendix Fo1o-Thru 
Front 

9 
129 

.375' [9,5 mm.) 

Delco-Remy 
1108077 

Clockwise 
185 rpm. 

. oos· to .oso· (0,127 a 1,270 mm.) 
4 

24 oz. (680 gr.) 
3 Bronze 

1o•F. [21•c.] 
600 
3.0 

15 lb-ft. 

60 
5.0 

6000 
Solenoid 

Auto-Lite 

CR-3033XE 
CR-6009 

CAL-4001 
CAL-4001-A 

200576 
200577 
200488 

12 Volt 

Delco-Remy 
1972029 
Vibrator 

11.8 to 13.5 
13.8 to 14.8 

27 to 33 

Auto-Lite 

{
MDM-6005 
MDU-7004 

MDU-7004 
Clockwise 

200 rpm. @ room temperature 
.005" min. [0,127 min.] 

4 
31 to 47 oz. (0,9 a 1,3 kg.) 

3 Bronze 

1o•F. [21•c .1 

170 
280 
4.0 

1.5 lb·ft. [21 kg-m .] 
6.2 lb-ft. [88 kg-m. J 

1o•F. [21•c.1 
so 
10 

4400 
5300 

Solenoid 

Bendix Folo-Thru 
Front 

9 
129 

.375 • [9,5 mm.) 

Delco-Remy 
1107746 

Clockwise 
185 rpm . 

.oos· to .oso· (0,127 a 1,270 mm.) 
4 

35 oz. (992 gr.) 
3 Bronze 

1o•F. 121 •c.[ 
435 
5.8 

10.5 lb-ft. 

75 
10.3 
6900 

Solenoid 

Auto-Lite 

CAF-4003 
CAG-4002 

200562 
200574 
200564 

I 
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I-80. ELECTRICAL SYSTEM SPECIFIC.A.TIONS-(Continued) 

COIL :- Continued 
Amperes: 

Engine Stopped .. . ................. . . 
Engine Idl ing . . . . .. . . . .. . .......... . . 

lJ!STRIBUTOR : 
Make . . . ........ . . .. . . ..... . •... . · ···· 
Model : 

CJ-2A ... ........ . ..... .. ...• . . . .. . . 
CJ-2A, C J -3A, CJ-3B .... ...... . .... . 
CJ-3A . . .. . .............. . .. . ..... . 
CJ-3B .. ... .. . . ... . ... • . . . ... . . .. 
CJ -3B, CJ·S . ... ... . ............ . ... . 
CJ-3B, CJ-5, CJ-6 .... ... .. . ... ... . . . 
C]-3B, CJ-5, CJ-6, DJ-3A .. .... . .... . 
CJ-3B, CJ-5, CJ-6, DJ-3A ... . . .•..... 

Type Advance . .. . ......... . . ..•.•. . ..• 
Firin~ Order .. . . . ..................... . 
Breaker P oint Gap ...... • .. . ........... 
Breaker Arm Tension ..... . ...... . ..... . 
Cam Angle . . · . . ... . .......• . ....... . . 
Max. Auto. Advance .. ................ . 
Mar.. Vacuum Advance .... . ... . .... . .. . 
Condenser Capacity .. ..... . .... . ... • ... 

DISTRIBUTOR : 
Make ............ . .............. . 
M odel ......... . . . . . ....... . .. . . . ... . . 
Spark Advance-Centrifugal : 

Start . ... . ............... .. .. . .. . .. . 
Maximum .... . ................ . .. . 

B reaker Gap . . . . . ·. . . . . .... .. .. .. . . . . 
Cam Angle . ................. . •. .. . .. .. 
Breaker Arm Tension ...... . ........... . 
Condenser Capacity. . . ... .• .......... 

TI MING : 
Crankshaft ... .. .... .................. . 
Mark Location: 

CJ-2A, CJ-3A, . . . . . . . . . .... . .... . . . 
CJ-3B, CJ-5, CJ-6, DJ·3A .... . . .. . 

Firing Order . . . ... .. . :. . . . . . . ....... . 

SPARK P LUGS : 
M ake and Model . . .... • ...... . .. . ..... 
T hread .. ... . . . . . ... .. .. .... . ... . . 
T hread Reach .. .. . . . .. . . .. 
Gap . . ... . .. ·. · . . ... '.' . ...... . . . .... . 

LAMP BULB TRADE NUMBERS: 
H eadlights . . . . . .·. . . . . . ... . 
Parking Lights . . . . . . . . . . . . ... .. .. . 
Park and Directional Signal . . . . . . . . . . .. 
Stop, Tail, and Directional Signal ...... . . 
Indicator Lamps: 

Headlight Beam .. . . . .... , ..... . . . • .. 
Directional Signal . . . . .. . ...... . . .. . 
Charge. . . .. . . . . .. .. . . .... . . . 
Oil Pressure . . . . . . . . . .... . . . 

Instrument Lamp.... . . . 
Flasher, Directional Signal . . . . . . . . . . . . 
Fuse Data: 

Directional Signal . . . . . . . . . .. . ...... . 
Heater .. . ... . 

I 
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6 Volt 

5 @ 6.3V 
2.5 

Auto-Lite 

IGW-4177-1 
IAD-4008 

IAD-4008-T 
I AD-4008-A 

IAD-4008-A T 
IAD-4041 
IAY-4012 
I AY-4401 

C'entrifuga1 
1-3-4-2 

.020 • [0,508 mm.) 
17 to 20 oz. [482 a 567 gr. ) 

42° 
11°@ 1700 rpm. 

None 
.25 to . '>0 mfd. 

Delco-Rcmy 
1112432 

0° a 425 rpm. 
to• to 12° @ 1950 rpm. 

.fl22 • [0,56 mm.J 
25° to 34• 

19 to 23 oz. 
.2 mfd. 

5° BTC (g) Idle 

Crankshaft Pulley 
1-3-4-2 

Champion ]8 
14mm. 

%" [9 ,47 mm.J 
.030 " [0,762 mm.] 

5040-S or 6006 
63 

1158 
1158 

51 
51 
51 
51 
55 

P229D 

SFE 14 
SFE 14 

12 Volt 

2. to 82.9 @ 12.SV 
2.8 to 2.9 

Auto-Lite 

lAY-4012 
IAY-4401 

Centrifugal 
1-3-4-2 

.020' [0,508 mm.) 
17 to 20 oz. [482 a 567 gr.) 

42° 
11°@ 1700 rpm. 

None 
.25 t o .28 mfd. 

Delco-R emy 
111 2432 

0°@ 425 rpm. 
10° to 12° @ 1950 rpm. 

.022 • [0,56 mm.] 
25• to 34° 

19 t o 23 oz. 
.2 mfd. 

5° BTC @ Idle 

Crankshaft Pulley 
1·3·4-2 

Champion ]8 
14mm. 

%" [9,47 mm.J 
.030 " (0,762 mm.J 

5400-S or 6012 
67 

1176 
1034 

53 
53 
53 
53 
57 
524 

SFE 9 
SFE 9 
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CLUTCH 

Contents 
SUBJECT PAR. 

Adjustment . ... . .... . . . . . . .. .. . . .. . . . .. . . . J -6 
Clutch Lever Hole Cover ..... . . . .. .. . . . . . .. J -5 
Clutch Pedal Adjustment .... . . ... . ... . . . . . J -3 
Clutch Removal .. . . . . . ..... . . . .. . . . . . .... . J -4 
Clutch Adjusting Fixture Data .... . . . ..... .. J -13 
Clutch Specifications .... . .. . ... . ... . . . . .. . J -1 2 

J-1 . GENERAL 
Model CJ -2A and D J -3A are equipped with the 
Auburn clutch. Models CJ -3A, CJ -3B, CJ -5 and 
CJ -6 are equipped with either the Auburn or the 
Rockford clutch. Both of these clutches are of the 
single plate dry disc type and both have an 8 .Y2 '' 
[21,59 em.] d riven plate. T he driven plates are built 
with spring center vibration neutralizers and have 
two flexible facings which provide smooth engage
ment of the engine power. Both clutches have 
approximately t he same torque capacity and total 

18 

SuBJECT PAR. 

Heavy-Duty Clutch . . . . .. ........ . . .. . . .. . J -2 
Installation . . .. . ...... . . . . .. . . ..... . . .. .. . J -8 
Pilot Bushing Inspection . . . . . .. ... . . . J · 7 
Service Diagnosis .. .. . . .. ... . . . . . ...... . . . J - 11 
Trouble Shooting . . .. . . . .. . . .... . . . . .. . .. .. J -9 

plate pressure and use the same driven plate andre
lease bearing. T he Auburn clutch, however, has 
three pressure springs while the Rockford clutch 
has six pressure springs. Clutch control is through a 
cable near the left side of the frame connecting the 
clutch pedal. fulcrum to the cross shaft. 

J-2. Heavy-Duty Clutch 
An 87'2" [216 mm.] diameter clutch is standard 
equipment on all vehicles covered by this manual. 
A heavy-duty 9Yt " [235 mm.) diameter clutch is 

12 

16 

FIG. 174-CLUTCH CONTROJ---MODELS CJ·2A, CJ·3A AND DJ-3A 

! - Brake Pedal Pad 
2- Broke Pedal 
3-Control Cable 
4-Control Lever 
5- Release Bearin& 
6-Release Bearing Carrier 
7- Bearing Carrier Spring 

8 - Boll Stud 
9-Dust Seal 

I 0-Control Tube Retainer 
I !-Control Tube Spring 
12- Control Tube and Lever 
!3-Boll Stud Nut 
14-Frame Bracket 

IS - Bracket to Frame Bolt 
16- Pedal Rod 
17-Pcdol C lomp Bolt 
18- Pedal Retracting Spring 
19-Cluteh Pedal 
20- Pedol Pod Clamp Bolt 
21 - Ciutch Pedal 0 ad 

22- Pedal to Shaft Ke)' 
23- Pedal Shaft Washer 
24-Pedal Shaft 
25 - Brake Master Cylinder Tee Bar 
26- Adj usting Yoke Lock Nut 
27-Adjusting Yoke 
28- Adjusting Yoke Clevis Pin 
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available for installation on these vehicles when 
desired. 

J-3. Clutch Pedal Adjustment 
As t he clutch facings wear the free pedal travel 
diminishes. When sufficient wear occu rs to cause 
the pedal to rest against the toe board it is necessary 
to adjust the free t ravel. 

Note: Some older 'Jeep' vehicles may develop side 
movement of the clutch and brake pedals resulting 
from wear of the pedals, shafts, and bushings. One 
way to compensate for this wear is to install a pedal 
slack adjuster kit. 

Clutch control used on M odels CJ -2A, and CJ -3A 
is shown in Fig. 174. 
The free pedal clearance is adjusted by lengthening 
or shortening the clutch control lever cable. Correct 
clearance is 1 ~" [38, 1 mm.). This clearance is 
essential to disengage the clutch release bearing 
and prevent unnecessary wear and possible clutch 
slippage. When adjusted as outlined above there 
is a safe clearance of approximately VJ6 " [1 ,58 mm.) 
between the clutch release bearings and the clutch 
fingers. 
T o make this adjustment, loosen clutch control 
lever cable adjusting yoke locknut Fig. 177. With 
a wrench unscrew the cable, then tighten the lock
nut. 
Clutch control used on Models CJ-3B, CJ-5, CJ-6, 
and D J -3A is shown in Fig. 1 77. T he free pedal 
clearance is adjusted by lengthening or shortening 
the clutch control cable. Correct clearance is 1" 
[25,4 mm.). 
To make this adjustment, loosen lock nut, and 
unscrew cable to proper adjustment then tighten 
locknut. Free pedal travel is measured at the clutch 
pedal pad. 

10319 

FIG. 175- ROCKFORD CLUTCH- CJ-38, CJ-5, CJ-6 
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! - Driven Plate and Hub 

2- Prellure Plate 

3 - Backing Plate and Preuure Sp ring 

J-4. Clutch Remova l 
When it is necessary to remove the clutch , follow 
the procedure outlined in section K for the removal 
of the transmission or transmission and transfer 
case from the vehicle. Then remove the flywheel 
housing from the engine. Procedure for clutch 
removal. 
a . Mark the clutch pressure plate and engine 
flywheel so that the clutch assembly may be in
stalled in the same position after adjustments 
are completed. 
b. Remove four clutch attaching bolts leaving two 
opposed bolts to be removed last. 
c . Remove the remaining bolts equally, a little 
at a time, to prevent distortion of the clutch 
pressure plate and to relieve the clutch springs 
evenly. 
d. Remove clutch assembly from flywheel. 

FIG . 1 76- CLUTCH- DJ-3A 

! - Driven Plate a nd Hub 

2- P ressure Plate 

3- Pivot Pin 

4- Brncket 

5-Spring Cup 

6-Preuure Spring 

7-Release Lever 

8- Return Spring 

9 - Adjusting Screw 

10-Jam Nut 

11-Waaher 

J-5. ClutCh Lever Hole Cover 
• Model DJ-3A 

10320 

A clutch control lever hole cover was installed on 
Model DJ-3A effective with Serial No. 56337-11645 
to prevent the entry of dust and dirt into the bell 
housing and clutch. The cover is attached where 
the clutch control lever enters the left side of the 
bell housing. I t is recommended that this cover 
be installed on DJ-3A vehicles that do not have it. 
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! · -Clutch Rcloaoe Bearing 

2- Carrior Spring 

3-Bull Stud 

4-Duot Seal 

5-Pad 

6- Retainer 

7- Cievis Yoke Pin 

8-Control Tube Spring 

9-Control Lever and Tube 

10-Ball Stud and Bracket 

J-6. Clutch Lever Adjustment 

FIG. 177- CLUTCH CONTROL 
CJ-3B, CJ-5, CJ-6, AND DJ-3A 

11- F rame Bracket 

12- Ball Stud Nut 

13- Yoke Lock Nul 

14- Adjusting Yoke 

IS- B oll 

16- Pedol RcloMoe Rod 

17- Podol Clomp Bolt 

IS- Control Cohle 

19- Ciutc h Pedal 

20- Serew and Lockwasher 

21 - D roft Pad 

22- Pedol Pod and Shank 

23- Rotrocting S pring 

24 - Pedal t o Shaft Key 

25- Wns hor 

26- Pedol Shaft 

27- M astor C ylinder T ie Bar 

28- Control Le ver 

29 Bearing Carrier 

The procedures for clutch adjustment given in 
Par. J -7 require the use of a clutch adjusting 
fixture, tool W -296. The clutch pressure plate 
adjustment must be checked before installing a 

new or reconditioned clutch. The proper spacer 
thickness and gauge length for a particular clutch 
is listed in J -13. 
a. Place the proper thickness spacers between the 
pressure plate face and the clutch adjusting fixture. 
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11339 
FIG. 178 - ADJUSTI NG CLUTCH FINGERS 

! - Adjustment Gauge 

2- Adjustment Nut 

3- Fixturc Mounting Bolt 

4- Clutch Fixture 

Locate the spacers under the pressure plate finge rs 
and at the center of the pressure plate face. 

b . With the spacers properly installed, bolt the 
pressure plate to the adjusting fixture. Draw the 
bolts down evenly a little at a time until t hey are 
tight. 

c . Using the proper gauge length check the lever 
adj ustment as shown in Fig. 179. 

d . Lever adj ustment can be altered by removing 
the lever clips, loosening t he lock nut and turning 
the adjusting screw in or out as required. 
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J-7. Pilot Bush ing Inspection 
Inspect the transmission mainshaft pilot bushing 
which is pressed into the center of the flywheel. 
If the bushing is worn or damaged, it should 
be removed, using a pilot bushing remover. Screw 
the tapered end of the tool into t he damaged 
bushing, a llowing t he tool to cut its own threads 
until a solid grip is obtained. Insert the puller screw 
ar.d rotate it until bushing is forced out of flywheel. 
Fig. 180. 
To install a new bushing, slide the bushing onto the 
end of a pilot bushing installing and burnishing 
tool and insert the bushing into flywheel. A soft 
hammer can be used against the tool to help 
drive the bushing in place. When t he tool is re
moved (by tightening the cap and pressure nut as 
shown in Fig. 181 ), the bushing will be burnished 
to correct size. Apply a small amount of lubricant 
to the bushing bore. 

J-8. Clutch Installation-
Auburn and Rockford 

a . Inspect Clutch Disc 
Before the clutch disc is installed, it should be care
fully inspected for warpage. If grease or oil is 
evident on the friction facings, the facings should 
be replaced and the cause of oil accumulation cor
rected. Excessively worn facings should also be re
placed with factory recommended parts. 

b. Inspect Clutch Release Bearing and Sleeve 
The clutch release bearing and sleeve are attached 
to the front facing of the transmission case by a 
spring. Check the bearing and sleeve for evidence of 
grease leaks from within the bearing or for wear and 
looseness. Replace parts if necessary. 

c . Reassembly 
To assemble the clutch to the flywheel, first put 
a small amount of light cup grease in the flywheel 
pilot bushmg, install the driven plate, with short 
end of hub toward the flywheel, then place the 
pressure plate assembly in position. With a clu tch 
plate a ligning arbor or a spare transmission main 
shaft, align the driven plate splines leaving the 
arbor in position while tightening the pressure 
plate screws evenly. 
Next, assemble the bell housing to the engine or 

11378 

FIG. I 79 - CHECKING CLUTCH 
LEVER ADJUSTMENT 

1- Gauge 

2- Clutch Lever 

3- Adjusting Screw 

4- Lock Nut 

5- Mounting Bolt 

6 - Clutc h Pressure Plat ' 

7- Thickness Space r 

8- Clutch Adjusting Fixture 
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FIG. 180- REMOVING PILOT BUSHING 
FROM FLYWHEEL 

! - Flywheel 
2- Pilot Bushing 
3- Pilot Bushing Remover 

reinstall the engine. Make sure that the clutch 
release bearing carrier return spring is hooked in 
place. For the balance of the assembly reverse the 
operations that were used in disassembly, referring 
to the instructions given in the "Transmission" 
sect ion. Finally adjust the clutch control cable so 
there is 1" (25,4 mm.] free pedal travel. 

J-9. TROUBLE SHOOTING 

FIG. 181- INSTALLING PILOT BUSHING 
TO FLYWHEEL 

! - Pilot Bushing lnstnlling and Burnishing T ool 
2- FI)•whccl 

J-1 0. Vehicle Vibrat ions 
e Model D J -3A 

See also Service Diagnosis in the Rear Axle Section 
and Body Section for other possible causes. 
With some DJ-3A vehicles a vibration may occur 
particularly upon deceleration or partial decelera
tion. It is especially noticeable between 33 and 
45 mph. (53 a 72 kph.] when traveling downhill. 
This vibration is caused by changes in friction 
characteristics of the clutch driven disc hub and 
can usually be reduced to normal by use of clutch 
driven disc having four main springs and two 
opposed springs-within-springs. 

!59 



J CLUTCH 

J -11 . SERVICE DIAGNOSIS 

SYMPTOMS 

Slipping: 

Improper Pedal Adjustment . . . . . . . . . . . .. . . . . .. . . . . . 

Weak Pressure Springs . . . ... .. .. . ... . . .. .. .. . . . . . .. . 

Lining Oil Soaked .. . .... .. . . .. .... . . . ...... . . . . 

Worn Linings or Torn Loose from Plate . ... . . . ...... . . 

Burned Clutch . .. .. . .. . . . .. .. .. .... . ..... .... . . .. . . 

Grabbing or Chattering: 

Gummy or Worn Linings . . 

Loose Engine Mountings ... .. .. . . . ... . ... . .. . . ..... . 

Scored or Broken Pressure Plate .. . ... . . .. . ..... . . .. . 

Improper Clutch Finger Adjustment .. ... ....... . . . .. . 

Clutch Plate Crimp or Cushion Flattened Out . . .. . . . . . 

Dragging: 

T oo Much Pedal Play . . 

Improper Finger Adjustment .. . . . . . . . .... .. .. . . . . .. . 

Pressure Plate Binds in Bracket . . .. . . . . . .... . . .. .... . 

Warped Pressure or Driven Plate . ... . . . . . .. . ...... .. . 

T orn or Loose Clutch Facing ... ... . . . . 

Rattling: 

Broken or Weak Return Springs in Driven Plate . .. ... . 

Worn Throw-Out Bearing . . . . . . . . . . . ...... . .. . . . . .. . 

Fingers Improperly Adjusted ... ..... . .. .. . .. . . ..... . 

Worn Driven Plate Hub of Transmission 

M ain Gear Shaft .. . ... . .. .. .. . . . . . 

Pilot Bushing in Flywheel Worn . .... ... .... ... .. .... . 

Vehicle Vibration (Model DJ-3A) . . . .... . . .. . . .... . . . 

160 

PROBABLE REMEDY 

Adjust Pedal Free Travel 

Replace 

Install New Driven Plate 

Install New Driven Plate 

Replace 

Install New Driven P late 

Tighten 

Install New Pressure Plate 

Readjust 

Replace Driven Plate 

Adjust 

Readjust 

Adjust 

Replace 

Replace 

Replace 

Replace 

Readjust 

Replace 

Replace 

See "Trouble Shooting" on 
preceding page. 



'Jeep' UN IVERSAL and 'Jeep' DISPATCHER 

I -12. CLUTCH SPECIFICaTIONS 

MODEL: 

Pressure Plate: 
Make .. .... . 
T ype ..... . 
No. Springs . . . 
Spring Pressure @ 1 ~(,• 

T otal P late Pressure 

Driven Plate: 
Make . . .. ....... . 
Facings .. 
Diameter . . . . 
T hickness ..... . 

Torque Capacity ... ......• . .. 

Clutch Release Bearing: 
Type .. . .... ........... . 

Clutch Shaft B ushing: 
Location . 
Material 
Size. .. .. . .. . . ... : : : . : I 

Clutch P edal Adjustment . .... I 

Cj-2A 

Auburn 
Single D ry Plate 

3 
180-195 lbs. [81,6 a 88,4 kg I 

Borg & B eck 
Woven-Moulded 
8Y;I' [21,6 cm.j 

.132 •-.138 • [0 ,343 cm.J 

144 lb-ft . [19,9 kg-m.l 

Sealed Ball Bearing 
Prelubricated 

In Flywheel 
Bronze Bushing 

.628 • I. D . [15,9 mm. j 

I Y:Z" I38,1 mm.] 

MOD E L · l 
p,;.;~';;:PI•~~' .... .. ....... ~-----A-u_b_u-rn-

D j -3A, Cj -3A , Cj-3B, Cj-5, Cj-6 

STANDARD 

Type. . . . . . . . . . . Single Dry Plate 
No. Springs . ..... 3 

Rockford 
Single D ry Plate 

6 

OPTIONAL 

Auburn 
Single Dry Plate 

3 

J 

Spring Pressure @ 1~6 • •. 220-230 lbs. at 1~,· 
[91,63 a 104,33 kg.-39.7 mm.J 

1140 lb. [517 kg.] 

170-180 lbs. at 1.312 • 
(77,11 a 81,65 kg.-33.3 mm. j 

1140 lb. [517 kg.] 

238 to 264 lb. @ 1 '~(6 • 
[106,94a 11 9,75 kg. @ 46mm.j 

I 1366 lb. 1619 kg.J T otal Pla te Pressure 

Driven Plate: 
B org & Beck Borg & Beck Borg & B eck 

Woven-Moulded Woven-Moulded Woven Moulded 
8 .Y:;" (21,6 em.] 8 _Y:I ' (21,6 cm. j 97:1' " [23,4 em.] 

.135' (0,343 em .] .132 •-.138' [0,343 em. I .125 " {3,17 mm. j 

M ake . .... . ...... . 
Facings . . ... . 
Diamet er ..... . . 
Thickness . . . . ... • ... .... ·j 

:I 

Torque C apacity ........ .... ·I 165 lb-ft. [22,81 kg-m.J 165 lb-ft. ]22,81 kg-m.J 216 lb-ft. [29,87 kg-m .j 

I 
I Clutch R elease Bearing: 

Sealed Ball Bearing Sealed Ball Bearing Sealed Ball Bearing 
Prelubricat ed Prelubricatcd Prelubricated 

Type . . . ................. . 

i Clutch Shaft Bushing: 
In F lywheel In F lywheel In F lywheel 

Bronze G raphite Bronze Graphite Bronze Graphite 
I.D .. 628 ' (15,9 mm.J I.D . . 628 • [15,9 mm.j I.D .. 628 ' [15,9 mm.! 

Location .. ... . .. .....•. . 
Material .. . ....... . 
Size.... ....... . . . . . ·j 

Clutch P edal Adjustment ....• 1 • 125,4 mm.l 1 " 125,4 mm.l I • (25,4 mm.] 

I -13. CLUTCH ADJUSTING FIXTURE Da Ta 

Manufacturer 1-----D_ i_sc_ D iamet cr 

Auburn .. ....... . . . . ... __ :1 8 1
,( 121,6 em.] .310" [0,787 em.( Jl ~j'6"' [55,23 mm.] 

Rockford....... .. ______ 

1 

.305"' (0,774 em.( 1 '~(6" (55,23 mm. j 
------------)--------------------

All ............ . ....... . . . . . . . 9 Y.'" ]23.4 em.! .285" ]0,723 em.] 1'~ 16"!55,23 mm.] 

Spacer Thickness Gauge Length 

16 1 
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TRaNSMISSION AND TRaNSFER CASE 

C6ntents 
SUBJECT PAR. 

Remote Control .. . ... . ....... . . . . ......... K -2 
Separating C ases . . . . . ... . ........... .... . K-6 
Transfer Case. . . . . . . . . . . . . . . . . . . . . . . . . . . K -17 
Transmission ... . . . .. . .. ... . .. . K -5, K -10, K -11 

K-1. GENERAL 
M odel CJ-2A after Serial No. 38221, M odels CJ-3A, 
CJ -3B , CJ -5 and CJ -6 are equipped with a heavy 
duty, three speed synchro-mesh type transmission 
with cane type shift . Fig. 184. I t is attached to the 
rear face of the flywheel bell housing and is sup
p orted on a rubber insulator at the frame center 
cross member which forms the rear engine supp~rt. 
Shift is smooth and positive through a cane type 
control lever mounted in a shift housing at t he top 
of the assembly. Poppet balls and springs retain the 
gears in mesh and an interlock prevents shifting 
into two gears at one time. 
All 4-wheel-drive vehicles are also equipped with a 
transfer case attached to the rear of the t rans
mission. Transfer case repair procedures begin wi th 
Par. K-1 7. 

Model CJ -2A before Serial No. 38221 is equipped 
with the same transmission, with minor differences, 
but with a remote control shift. Model DJ-3A is 
equipped with a similar transmission, however, t he 
construction is somewhat different because it is 
not designed to receive a transfer case for four
wheel drive. 
F or DJ-3A vehicles, the transmission repair pro
cedures begin with Par. K -10. 

K-2. Tra nsmission Remote Control 
• Early CJ-2 A and DJ-3A 

First disconnect the transmission shift rods fron . 
the remote control levers. Check for binding of 
the remote control shaft on the steering column 
and make the necessary corrections to eliminate 
any b inding condit ion. 

1 09~3 

FIG. 182- TRANSMISSION REMOTE CONTROL 
(Models DJ-3A and CJ·2A up to Serial N o. 38221) 

1- Stop'Screw 
2- Bins Spri01: 
3-Ge~rshift Lever 
4- Lcvcr Boll 
5- Stecring Wheel 

6- H orn Button N ut 
7- ·Column und Beorin~ 
8- Clcvis Pins 
9 - Shi ft R od Yokes 

10- S hift Rod 
\\ - Shift R od 
12- Cross -Shift Brocke t 
13- C onlrol Shaft 

1·1- Luhrication· Fittin~ 
I 5- Lcvcr and C lutch 
16- Anti-Ra ttler 
17- Aiigning R od 
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If the shift is not smooth and positive, first make 
sure the gears are in neutral position then remove 
the shift rods at the transmission by removing 
clevis pins, Fig. 184 No. 21, and slip a short piece 
of snug fitting X" [6,35 mm.) aligning rod, through 
the gearshift levers and housing as shown in insert 
drawing. 
This places the clutch and shift lever assemblies 
in the neutral position. Adjust the shift rod yokes, 
at the transmission end so clevis pins, can be in
stalled freely without moving the shift levers on the 
transmission after which remove alignment pin. 
If shifting from first to second is difficult or trans
mission hangs in first gear, shorten the low and 
reverse shift rod one turn at a time until the con
dition is corrected. UsuaJly three turns are re
quired. 
Should the fault continue after completing the 
above adjustment, check further as outlined below. 
First remove the lubricating fitting. Use a narrow 
feeler gauge which will enter the opening for the 
lubricator and check the clearance between the 
faces of the shifting clutches. This clearance should 
be .015" to .031", [~" to !f"J [.397-.794 rom.). If 
this clearance is greater the assembly must be 
removed for adjustment. The shift dog, which 
engages the clutch slots should not have more than 
.009" [.229 mm.) clearance in the slots. If the clear
ance between the clutch grooves and cross pins is 
too great, these parts must be replaced. Improved 
remote control shift rods were installed in produc
tion on Model DJ-3A effective with vehicle serial 
number 56337-12606. If a smooth and easy shift 
pattern cannot be obtained on vehicles with serial 
numbers lower than this, after adjusting the shift 
linkage as outlined above, install new rods Part 
92111 1, low and reverse; P ar t 921140, high and 
intermediate. 

K-3. Removal of Remote Control 
• Early CJ-2A and Dj-3A 

To remove the remote control the foJlowing pro
cedure is suggested: 
a. Remove shifting rods from the transmission 
and also from the steering remote control clutch 
levers. 
b. Remove gearshift lever fulcrum pin and the 
gearshift lever. 
c . R emove plates on the toe board at the steer
ing post. 
d . Remove two screws holding remote control 
housing to the steering post and lift the housing 
from the positioning pin. 
e. Remove the assembly down through the floor 
pan. 
f. Remove the lower clutch and shift lever from 
the housing by turning counterclockwise. 
g. Remove upper clutch and shift lever in the same 
manner. 
h . Wash aJI parts in a suitable cleaning solution. 

K-4. Reassembly of Remote Control 
• Early CJ-2A and DJ-3A 

Check clearance of shift dog which engages in slot 
of clutches, and if found to be greater than .009" 
[.2286 mm.] clearance, replace t he worn parts. 
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Assemble upper clutch lever assembly in housing 
making sure that the alignment hole in the housing 
faces toward the engine. Turn the upper lever as
sembly in as far as it will go and then back off one 
fuJI turn until t he hole in the clu tch lever aligns 
with hole in the housing. 
Assemble the lower clutch lever assembly in hous
ing until faces of clutches contact then back off 
not more than one-half turn which should bring 
the aligning hole in the lever in line with the hole 
in the housing. If the one-half turn does not bring 
the alignment hole in proper position, it will be 
necessary to grind off (square with axis not to 
exceed .015") [.397 mm.) t he face of the lower 
clutch; in other words, backing off not more than 
one-half turn from face to face contact gives the 
proper clearance of .015" to .031" [.397-.794 mm.) 
between the two clutches. 
Assemble the unit to the steering post in reverse 
order of dismantling and adjust remote cont rol 
rods. 
After assembly, if the shift dog catches on the edge 
of the slot in the clutch when moving the lever up 
and down, disconnect the shift rod at the 
transmission end and either lengthen or shor ten it 
slightly to correct this condition. 
Early production 4-wheel-drive models have a 
transmission low-gear ratio of 2. 798. 
Late production models have a transmission 
low-gear ratio of 3.339. This later transmission 
can be identified by the threaded gear shift lever 
for the gear shift knob. Both production trans
missions are interchangeable. 

K-5. TRANSMISSION 
• Models CJ-2A, CJ-3A, Cj-3B, CJ-5, CJ-6 

The foJlowing repair procedures given in P ar. K-6 
through K -9 for the standard 3-speed transmission 
apply in general to aJI models listed. Minor dif
ferences between models that affect the procedure 
are noted. Procedure for the optional 4-speed t rans
mission begins with Par. K -11. 

Removal is as follows: 

a. Drain the transmission and transfer case. Re
place the drain plugs. 
b. Remove the floor pan inspection plate. 

c . Remove the shift lever and shift housing as
sembly and its gasket from the transmission. On 
early CJ-2A models, remove the remote control 
rods. 

d. Remove the set screw from the transfer case 
shift lever pivot pin. Remove the pivot pin, shift 
levers, and shift lever springs. 

e. If t he · vehicle is equipped with power take-off, 
remove the shift lever plate screws and lift out the 
lever. 

f. Disconnect the front and rear propeJler shafts 
from the transfer case, foJlowing the procedure de
tailed in Section L. Should the vehicle be equipped 
with power take-off, disconnect the transfer case 
end of the power take-off drive shaft. 

g. Disconnect the speedometer cable at the transfer 
case. 
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h. Disconnect the hand brake cable. 
i. Disconnect the clutch release cable at bellcrank 
yoke end. 
j. Place jacks under the transmission and engine, 
protecting the engine oil pan with a block of wood. 
k. R emove the nuts holding rear mounting to 
frame cross member. 
I. R emove the t ransfer case snubbing rubber bolt 
nut at cross member. 
m . Remove bolts holding frame center cross mem
ber to frame side rail and remove cross member. 
n. R emove bolts holding transmission to flywheel 
bellhousing. 
o . Force transmission to right to disengage clutch 
control lever tube ball joint. 
p. L ower jacks under engine and t ransmission. 
Slide transmission and transfer case assemblies 
toward rear of vehicle until t he clutch shaft clears 
t he flywheel housing. 
q. Lower jack under transmission. Remove trans
mission and t ransfer case as an assembly from 
under the vehicle. 
r. For separation of the transmission and transfer 
case, refer to Par. K-6. 

K-6. Separating Transmission and 
Transfe;o Case 

a. Remove the six screws and lockwashers attach
ing the t ransfer case rear cover and remove th e 
cover. Or, should the vehicle be equipped with a 
power take-off, remove the power take-off shift 
unit which replaces the cover. 
b. Remove cotter pin, nut, and washer which 
hold the transfer case main drive gear on the rear 
end of the transmission mainshaft. If possible at 
this point, remove the main drive gear. If not 
possible, see steps d and e below. 
c. R emove t he t ransmission-to-transfer-case screws. 
d . Separate t he transfer case from the transmission. 
When separating the two units, use care.4that the 
transmission main shaft bearing, which l bears in 
both housings, remains in the transmission housing. 
To separate the two units if the transfer case main 
drive gear was not removed in step b above, follow 
the procedure in step e below. 
e . Install transmission mainshaft retaining plate, 
tool W -194, as shown in Fig. 185 to prevent the 
mainshaft from pulling out of the transmission 
case. Should this tool be unavailable, loop a piece 

FIG. 183- THREE-SPEED TRANSMISSION 

l - Main D rive Gear 
2- Main Drive Gear &aring Rt:toiner 
3- Moin D rive Gear &aring Retain er Oil Scot 
4- M ein Drive Gear Snap Ring 
5-M ain Drive G ear Bearing Snap R ing 
6- Mnin Drive Gear !Xaring 
7- Synchroniur Shifting Plate 
11-Shift Rail Cap 
9- Shift R ail- H igh and Intermediate 

10-Shift Rail Poppet Ball 
11- Shift Rail P oppet Spring 
12-Shift Fork-Htgh and Intermediate 
13- Control Housing 
14- Control Lever Support Spring 
I 5- Control Lever Housing Pin 
16- Control Lever Fulcrum Ball 
17- Gear Shift Lever 
Ill- Shift Fork- Low and Reverse 
19- S liding Gear-Low and Reverse 
20- Main Shaft Bearing Adapter 
21 - Main Shaft Bearing 

22 - M oin Shoft W asher 
23- Moin Shaft N ut 
24 - M ain Shaft 
25- l dler and C ountershoft Lock P late 
26- Countershaft Gear Bearing R ollen 
27- Countershaft Thrust Washer Rear-Steel 
28- C ounterahoft 
29- Counterahaft Thrust Wosher Rear-B ronze 
30- Counteraheft Gears 

';31- Tronsmission Case 
32- M ain S hAft Second Speed Gear 
33- C o untershaft Bearing Spacer 
34- Synchronizer Blockin1: R ing 
35- Countershaft Thrust Washer Front-Bronze 
36- Counterahaft Bearing Wosh<r 
37- lntermediote and High Speed Clutch S leeve 
38- lntcrmediote nnd High Clutch Hub 
39-·Synchronlzer S prinl: 
40 - lntermediotc and High Clutch Hub 

Snap Rin g 
41 - Mnin Shaft Pilot Bearing Roller 
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FIG. 184- THREE-SPEED TRANSMISSION- MODELS LATE CJ·2A, CJ·3A, CJ·3B, CJ·S, CJ·6 

1- Beoring Retai ner B olt 
2- Bcarin g Reta iner 
3- Bearing R etain er Oil Sea l 
4-Bearin!\ Snap Ring 
5- Main Dri ve G ear Snap Ring 
6- Main Drive Gear Bearin~ 
7-Front Bearing Washrr 
8 - M ain Drive GeAr 
9- Pilot R oller Bearing 

1 0- Por.pet Ball 
11- Sh•ft Rail Cap 
12- Poppet Spring 
13- Lockwasher 
J 4-Shift Housin~ B olt 
IS - Contro l Housi ng 
16- lnterlock Plunger 

~ ~=~~:~~ ~~::-;r s6~~~~t 

19-Hi~: h and Intermediate Shift Fork 
20 - Shift Fork Pin 
2 1- High and Intermediate Shift Rail 
22- Main Shaft 
23-Siiding G ear 
24 - Low and R everse Shift Fork 
25- Low and Reverse Shift Rail 
26-Rear Bearing 
27- Main Shaft Washer 
28-Ma.in Shaft Nut 
29- Filler Plug 
30- Biocking Ring 
31-F ront Countershaft Thrust Washer 
32- Clutch Hub Snap Ring 
33-Synchronizer Sprin~; 
34- Synchronizer Plate 
35-Cluteh Hub 
36-Clutch Sleeve 

37-Second Speed Gear 
38- Rear Bearing Adapter 
39-Bearing Spacer 
40-Lock Plate 
41 - Countershaft 
42-Rear Countershaft Thrust Washer 
43- Rea r Countershaft Thrust Washer 
44-Countershaft Bearing Washer 
45-Countcrshaft Bearing 
46- Countershaft Bearing Spacer 
47-Reverse Gear Shaft 
48- R everse Idler Gear 
49-Countershaft Gear Set 
50-Shift Lever 
51-0il Collector 
52-0il Collector Screw 
53- Transmission Case 
54-Bearing Retainer Gasket 
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of wire around the mainshaft directly · back of the 
mainshaft second-speed gear. Insta ll the transmis
sion shift housing r ight and left front attaching 
screw!; part way into the trans~ission case. Twist 
the vJire and attach each end to one of the screws. 
Draw the wire tightly. With the mainshaft securely 
in place, support the transfer case and, with a 
rawhide mallet or brass drift and hammer, tap 
lightly on the end of the mainshaft to loosen t he 
gear ~nd separate the two units. 

FIG. 185- MAIN SHAFT RETAINING PLATE 

K-7. Disassembly 

• R efer to Fig. 184 
a . If the transfer case is attached, separate it from 
the transmission as outlined in Par. K-6. 

b . Remo'le ,the shift housi.ng and gasket from the 
top of the transmission case (cover plate and gasket 
on early CJ -2A models) if it has not been previously 
removed. The shift housing can be disassembled, if 
necessary, at this ppint by removing the shift rails 

FIG. 186- SHAFT LOCK PLATE 

FIG. 187- COUNTERSHAFT GEAR BEARING ARBOR 

and forks from the shift housing. Use care not to 
lose the poppet balls and springs. 

Note: On early CJ-2A models equipped with side
shift remote-control transmission it is necessary to 
remove the main drive gear before the shift forks 
can be removed. 

c . Remove the three screws and washers attaching 
the front main drive gear bearing retainer to the 
transmission. Remove the retainer and gasket. 
d. Remove the two socket-head screws from the 
front end of the transmission case. These screws 
support the oil collector inside the case. 
e . Tap lightly on the front end of the countershaft 
to loosen the lock plate. Remove the lock plate 
from slots cut in the rear ends of the countershaft 
and reverse idler shaft. R efer to Fig. 186. 
f . Using special tool No. W -166 or a brass drift, 
drive the countersha ft toward the rear of the case 
and remove it. The countershaft gear set will drop 
to the bottom of the transmission case. If the 
special tool is used, the needle bearing rollers will 
remain in the countershaft gear hub and the gears 
and bearings may later be removed as an assembly. 
g. Remove the mainshaft rear bearing adapter. 
h . Remove the mainshaft and gears from the case. 
The mainshaft assembly with the gears still in place 
may be removed through the rear bearing adapter 
opening. Do not lose pilot roller bearing when 
separating shafts. 
i. Drive the main drive gear into the case enough 
to remove the oil collector. Remove the oil collector 
from the transmission case. 

FIG. 188 -- COUNTERSHAFT BEARING SPACERS 
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j . Remove the main drive gear. 

k. Remove the countershaft gear set and the three 
thrust washers. R emove the washers, needle bear· 
ing rollers, and spacer from the assembly. 

I. R emove the reverse idler shaft and gear by 
driving the shaft into the case using a brass drift. 

m. This completes the disassembly of the trans
mission on those models with a cane shift. On 
early CJ-2A models with side-shift remote-control 
transmission: remove the poppet and interlock as
sembly which floats between the shift lever as· 
semblies; remove the shift lever assemblies by driv
ing out the taper pins from the bottom side; and 
remove the shift lever oil seals. 

K-8. Trans mission Ove rhaul 
a . Wash the transmission case thoroughly inside 
and outside with cleaning solvent. 

b. Check bearing and shaft bores. Inspect the case 
for cracks. Check the front and rear faces and dress 
off any burrs with a fine mill file. If cracks are found 
or the bores are not true, replace the case. 

c. Clean and inspect all gears for cracks, chipped 
or cracked teeth, or excessive wear of the teeth. 

d. Inspect all bushings and bearings for wear or 
damage. 

e . Check first and reverse sliding gear for freedom 
of movement on the mainshaft. 

f. Check the clutch sleeve to see that it slides 
freely on the hub. 

g . Check the condition of the bearing retainer oil 
seal. 

K-9. Transmission Reassembly 
• Models CJ-2A, CJ-3A, CJ-3B, Cj -5, CJ-6. 
• Refer to Fig. 184. 

Assemble the unit in the reverse order of disas· 
sembly, noting the following points: 

a. Effective with M odel CJ-2A S N 24196 and all 
other models listed, oil circulation is provided be
tween the transmission and transfer case by the 
addition of drilled passages between the two units. 
The rear face of the transmission case is drilled 
with two V.G" [11,11 mm.) holes and two .Y.\" [6,35 
mm.) holes. The front face of the transfer case is 
drilled with two V.6" holes to register with those 
drilled in the transmission case. When making 
replacement of either unit or case, it is important 
that mating parts be installed, that is, if a trans
mission case is drilled use a drilled transfer case. 
It is important that the correct gasket, having 
openings for oil passage, be used with the drilled 
cases. 

b. On Model Cj-2A before S /N 38221 equipped 
with a side-shift remote control transmission, be 
sure that t he interlock sleeve is of the proper length 
to provide correct clearance. Procedure for DJ-3A 
side-shift applies equally to this model with remote-. 
control transmission. 

Hi8 

c. On all Model CJ-2A and early M odel CJ-3A, 
the countersahft gear assemblies included only four 
washers. No washers were installed at the ends of 
the center spacer. On later Model CJ -3A and other 
models listed above, a shorter spacer and two addi
tional washers shown in Fig. 188 were used. When 
a transmission of the earlier type is disassembled, 
a change to the shorter center spacer and addition 
of the two washers upon reassembly is recom
mended. 

ci. Position the reverse idler gear in the case and 
install the shaft using care that the slot at the shaft 
end is correctly aligned to receive the lock plate. 

e. Assemble the spacer, six washers, and four 
countershaft needle bearings in the countershaft 
gear hub, using special tool W -193 with loading 
sleeve, as shown in Fig. 187 and 191. Place the 
spacer inside the hub and insert the special tool in 
the spacer. Place a washer at each end of the spacer 
and load a set of bearing rollers at each end. Then 
add a washer, a set of bearing rollers, and finally 
another washer at each end to complete the as
sembly. Place the countershaft gear assembly in 
the case but do not install the countershaft until 
the mainshaft and main drive gear are installed. 

f. When assembling the mainshaft gears, the low 
and reverse sliding gear is installed with the shift 
shoe groove toward the front of the transmission. 

g . The sequence of assembly of the synchronizer 
unit is shown in Fig. 184. First install the two 
springs in the high and intermediate clutch hub 
with the spring tension opposed . Place the right 
lipped end of one spring in a slot of the hub and 
place the spring in the hub. Turn the hub around 
and make exactly the same installation with the 
other spring, starting with the same slot. In
stall the three synchronizer shifting plates in the 
three slots in t he hub with the smooth side of the 
plates out. Hold the plates in position and slip the 
second and direct speed clutch sleeve over the hub 
with the long beveled edge toward the long part 
of the clutch hub. Insta ll the two blocking rings 
one on each side of the hub. Install the completed 
assembly on the mainshaft with t he beveled edge 
of the clu tch sleeve toward the front end of the 
shaft. 

h . When installing the mainshaft, use care that 
the needle bearing rollers in the main drive gear 
are correctly positioned. Use heavy grease to hold 
them in position for assembly. 

i . The countershaft gear set, when assembled in 
t he case, should have .012" to .018" [0,305 a 0,457 
mm.) end play. This clearance is obtained by 
selective thickness of the rear steel thrust washer 
which is available in .0555" and .0625" [1 ,410 a 
1,587 mm.) thickness. 
After installation of the front and rear bearing 
retainers on the mainshaft, turn the transmission 
over to allow the gears to mesh and also to permit 
alignment and installation of the countershaft. 

j. To install the countershaft gear set in the 
case, first install the large bronze thrust washer 
at the front of the case with the lip of the washer 
entered in the slot of the case. Use heavy grease 
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to hold this washer in position. Next, install the 
steel thrust washer at the rear of the case. Start 
the countershaft into the case just enough to hold 
this washer in place. Align the slot in the counter
shaft with the slot in the reverse idler gear shaft 
to permit installation of the lock plate. B e sure the 
thrust washers are correctly positioned. Then 
position the bronze-faced washer against the rear 
end of the gear and p lace the gear in its running 
position. T ap the countershaft through the counter
shaft gear set and the case, forcing out the special 
tool. 
k. Attach the transfer case to the transmission 
before the unit is installed in the vehicle. When 
doing this, use care that the countershaft and 
reverse idler shaft lock plate shown in Fig. 186 
is correctly positioned in the recess in the transfer 
case housing. Three 1 Ys" long (29 mm.] screws and 
two 1" long [25 mm.] screws are used to attach the 
transfer case housing to the transmission housing. 
Install the l " long screws in the lower left and 
lower right mounting holes. 

FIG. 189- SYNCHRONIZER SPRINGS 

K-1 0. Tra nsmission 
• M odel DJ-3A 

10861 

a. Remove the six bolts from the transmission 
case cover and remove the cover and gasket. See 
Fig 191. 
b . Drain the lubricant from housing and wash 
the assembly with a suitable solvent. 
c . Remove the screws from the front main bearing 
retainer and remove retainer. 
d . Shift the transmission into lower gear and 
place transmission main shaft retaining plate, 
special Tool W-194 , Fig. 185, to the rear of the low 
and reverse speed sliding gear holding it to the 
transmission with two transmission cover cap 
screws. If this tool is not available, loop a piece of 
wire around the main shaft just back of the low 
speed sliding gear and fasten the ends of the wire 
to two front transmission cover screws to hold the 
main shaft in position. Should the transmission 
main shaft slide out of the transmission case, the 

synchronizer parts will fall to the bottom of the 
transmission case. 

e. R emove nut which attaches the companion 
flange to the main shaft; also the flat washer and 
lock washer. 

f . Remove the companion flange with special puller 
tool W -172. 

g . Remove the screws attaching the rear bearing 
retainer to case and remove retainer and gasket. 

h. Remove oil seal speedometer drive gear and 
main shaft rear bearing from the bearing retainer. 

i. Remove the shifting fork and shoe. This is ac
complished by sliding the main shaft to the rear 
until the rear bearing is clear of the case. The main 
shaft may then be shifted to the side of the case 
sufficiently for removal of the fork and shoe. 

j. Remove the idler and countershaft lock plate. 

k. Using a soft drift, drive the countershaft out 
through the rear of the case allowing the counter
shaft gears to drop to the bottom of the case. 

I . Remove the main drive gear with bearing 
through the front of the case. Note that this gear 
cannot be removed when the countershaft gears are 
in position. Take care when removing this gear not 
to misplace the thirteen needle type rollers in the 
gear end of the shaft which make up the main shaft 
pilot bearing. 

m . Remove the main shaft snap ring, the main 
shaft bearing snap ring and the mainshaft bearing 
which is grooved, from the main shaft. 

n . Remove the blocking ring then remove the 
clutch hub and synchronizer assembly through the 
top. 

o. Remove the low and reverse sliding gears and 
the constant mesh gear and main shaft in one unit, 
through the top. 

p. Remove the countershaft gears through the 
top. Take care not to misplace the twenty rollers 
at each end of the long spacer as well as the two 
thrust washers and the two roller spacer bearings. 

q. Using a soft drift, drive the reverse idler shaft 
out toward the rear and remove the gear. 

FIG. 190- INTERLOCK SLEEVE CLEARANCE 

Text continued on page 171. 
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FIG. 191-THREE-SPEED TRANSMISSION- MODEL DJ·3A 

!-Ret a iner Attaching B olt 
2-Lockwasher 
3- Main Drive Gear Re tainer 
4-Main Drive Gear Snap Ring - Small 
5- M a in D rive Gear Snap Ring- La rge 
6-Main D rive G ear 
7- 0il Retaining Washer 
8- Main Drive Gear 
9-Main Shaft Bearing R ollers 

10- Retaincr Gasket 
11-Case Cover Gasket 
12-Casc Cover 
13- B olt "' 
14-Rear Bearing Retainer Ga~ket 
I 5- Snap Rin~: 
16-Biock ing Ring 
17- Sy nchronizer Spring 
IS-Shifting Plate 
19- C iutch Hub 
20- Clutch Sleeve 

21-Second S peed Gear 
22- Sliding G ear 
23- Shifting Shoe 
24 - Main Shaft 
25- Snap Ring 
26- M ain Shaft R ear Bearing 
27 - Sp"edomcter D rive Gea r 
28- Rear Bearing Retai ner 
29-Speedometer Driven Gear 
30- M nin Shaft Oil Seal 
31-Tra ns mission Yoke 
32- M ain Shaft Washer 
33- Lockwasher 
34-Main Shaft Nut 
35- Rcar Bearing Retai ner Bolt 
36-Lockwasher 
37- Shift Fork 
38-Lock Plate 
39-Coun tershaft 
40 - T hrust Washer (Steel) 

4 1- Thrust Washer (Bronze) 
42-Bearing Spacer - Short 
43- Co untershaft Bearing R o llers 
44 - Bearing Spacer - Long 
45- Reverse Idler Gear Shaft 
46- Reversc Id ler Gear 
47-Countershaft Gear 
48- Front Thrust Washer (Bronze) 
49-Nut 
50- Lockwashcr 
51 - Control Lever Washer 
52-Control Lever 
53- Shift Lever 
54-Interlock Sleeve 
55- Poppet Ball 
56- Poppet Spring 
57- C ontrol Lever 
58- Shift Lever 
59-Shift Shaft Oil Seal 
60- Taper Pin 
6 1-Transmission Case 
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Wash the inside of the case and all parts thoroughly 
with a suitable solvent. Examine all parts carefully 
and secure the necessary new parts. 
With the transmission case empty, the interlock 
sleeve and poppet assembly should be carefully 
checked. Should this assembly be too long, it will 
be impossible to shift gears and if it is too short, it 
will fai l to function as an interlock to prevent 
shifting into two gears at one time. 
Locate the second-and-high shift lever for second
gear position and the other shift lever for neutral 
position. Use a feeler gauge to measure clearances 
as shown in Fig. 190 between the ends of the 
interlock sleeve and the notched surface of each 
shift lever. Clearance must be from .001 " to .007" 
[0,025 a 0,178 mm.) on each side of the interlock 
sleeve. 

T o obtain correct clearance, interlock sleeves are 
available for selective fits. The different lengths 
can be identified by a letter at the end. 

Note : If the vehicle has a 5.38 axle ratio, be 
certain correct speedometer gears are used when 
making replacements. 

1.287" [326,9 em.] - etched C 
1.291" [327,9 em.) --· etched B 
1,295" {328,9 em.) - etched A 
1.299" [329,9 em.] - no mark 
1.303 11 [331,0 em.} - etched D 

Should an interlock sleeve need replacing, proceed 
as follows: 
First drive out the taper retaining pins from the 
bottom of t he shift lever bosses. Remove the 

FIG. 192- FOUR-SPEED TRANSMISSION ASSEMBLY 

! -Control l-lousin~: Gasket 
2- Control Housin~: Assembly 
3-Moinshart Assembly 
4-T hrust Washer 
5- Thrust Washer 
6 - Reverse S hifting Shoe 
?- R everse Shiftin ~ Arm 
8-c.w ashcr 
9-Rev<rse Shifting Arm Pivot 

10- 0 · Ring 
! ! -Reverse Id ler Genr Auembly 
I 2- Snap Rin~: 
13-Thrust Washer 
14- Sleeve 
I 5- Bea rin g Rollers 
16-Spaeer 
17 -Rev~se Idler Gear 
18- Pipe Plug 

19- Countcrshaft G ears 
20-Benrin g Rollers 
2 1-Spncer 
22-Wosher 
23- Thrust Washer 
2·~-Bcllhousi ng to Transmi!.sion Adapter P late 
25-Bcnrlng Retainer 
26-Bearin~: Retainer Bolt 
17- Bcari ng Retainer Lock \Vashcr 
28-Bearing Retainer Gasket 
29-M oin D rive G ear 
30-B eoring R ollers 
31-Trnnsmission Cose 
32- Adopter Plnte L ock Washer 
33-Adnpt er Plat" Bolt 
34-Side O J>"ni ng Cov<r G osket 
35-Sid., Opening C over B olt 
36- S ide Ope ning C over L ock Wo sher 

37 Side Openin~ Cover 
38- Countershoft 
3Q- Shifting Arm Pivot Taper Pin 
40-Bearin~: 
41 - Snop Rin& 
42 - 0il Scot 
43- Spacer 
H - Rcverse Idler Shaft 
45- Loek Plate 
46- Lock Plote Lock Wnshcr 
47 - Loek Plate Bolt 
48- Gasket 
49- Adapter Plotc 
50- Adapt er Plutc Lock Washer 
51- Adapter Plate Bolt 
52- Cotter Key 
53- Nut 
54- Washer 
55- Gask et 171 
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nuts and washers from the control levers and re
move levers. Push the shafts into the case to re
move them and then remove the sleeve, poppet 
ball and spring. Check the oil seals carefully for 
oil leakage and replace if necessary. If it is evident 
that a minimum clearance of .001" to .007" can
not be obtained between the end of the interlock 
sleeve and shift levers, even though the longest 
sleeve has been installed, remove the original 
interlock pin from the shift lever poppet spring. 
Replace the original interlock pin with a transfer 
case intermediate gear needle bearing roller, Part 
No. 809294, which has been ground to a length of 
. 780" [19,8 mm.]. The installation of this modified 
roller should ensure positive engagement of the 
ball at each end of the interlock sleeve in the 
respective detents of the shifting levers as the 
transmission is shifted through the gear pattern. 
Assemble the transmission to where shift action 
can be checked. If it is apparent that the im
provised pin · is too long and is causing a bind 
when shifting is attempted, reduce its length a 
little at a time from the . 780" dimension until a 
smooth shift action with a positive ball and detent 
engagement is obtained. Install this improvised 
pin only when the longest interlock sleeve does not 
provide the desired minimum clearance. 
Reassemble in reverse order. When assembling the 
interlock sleeve be sure that the shift lever poppet 
spring works freely inside the interlock and that 
the interlock pin, or the modified roller substituted 
for the pin, is not omitted from inside the spring. 
If the notched surfaces of the shifting levers are 
dirty or rough they should be thoroughly cleaned 
and smoothed. If notched surfaces are scored or 
damaged, the lever or levers should be replaced. 

Note: Each time an interlock sleeve or shift lever 
is replaced, check the clearance between the 
interlock sleeve and the shift lever. 

To reassemble the transmission proceed as follows: 
a. Position the reverse idler gear in the case and 
install the shaft using care that the slot at the shaft 
end is correctly aligned to receive the lock plate. 
b. To assemble the countershaft gear, it is neces
sary to use Tool W-166, Fig. 187 . Place the mandril 
through the gear set and insert the long spacer 
positioning it at the center of the gear set. Place a 
set of twenty rollers at each end of the spacer fol · 
lowed by a spacing washer at each end. A small 
amount of grease will hold the spacing washer 
in position. Place the assembled countershaft gear 
set in the bottom of the case with the large gear 
toward the front. 
c . Install the rear main shaft bearing on the main 
shaft with the closed side of the bearing toward 
the front or low end of the shaft. Replace the bear
ing snap ring and main shaft snap ring. 
d. Pass the front end of the main shaft through 
the rear bearing opening and assemble the low and 
reverse sliding gear on the shaft with the shifting 
fork groove toward the rear. 
e. Assemble the second speed gear on the shaft 
with the teeth which engage in the clutch sleeve 
toward the front of the case. 

172 

f. Next, assemble the synchronizer unit. The as
sembly sequence of the synchronizer is shown in 
Fig. 189. First install the two springs in the high 
and intermediate clutch hub. These springs must 
be installed with the spring tension opposed . Place 
the right lipped end of a spring in a slot of the 
hub and place the spring in the hub. Turn the hub 
around and make exactly the same installation 
with the other spring starting with the same slot. 
Fig. 191. Install the three synchronized shifting 
plates in the three slots in the hub with the smooth 
side of the plates out. Hold the plates in position 
and slip the second and direct speed clutch sleeve 
over the hub. Install the two blocking rings one 
one each side of the hub. 
g. Install the shifting fork and shoe. 
h. Place some heavy grease in the main shaft 
pilot and position the thirteen needle type roller 
bearings. 
i. Install the main drive gear. If the bearing has 
been removed, note that the closed side is assembled 
toward the inside of the case. 
j . Enter the main shaft bearing in the case and 
assemble the shaft in position. 
k. Install the front bearing retainer. 
I. Turn the transmission case over to allow the 
gears to mesh and start the countershaft through 
the case at the rear with the lock plate slot toward 
the rear and in alignment with the slot in the idler 
gear shaft. 
m . Place the two rear thrust washers over the 
end of the shaft and align the countershaft gears 
with the shaft. Press the shaft through the gears 
placing the front thrust washer in position with the 
tongue of the washer in the slot in the case. 
n. Install the lock plate. Tap both shafts forward 
to put a bind on the plate to hold it in position. 
o. Install rear bearing snap ring and rear main
shaft bearing on shaft. 
p. Attach rear bearing retainer and gasket to the 
transmission case. Tighten cap screws evenly and 
securely. 
q. Install speedometer drive gear on shaft with 
the shoulder of gear toward the front. Check 
the oil seal which is installed next and replace with 
new one if necessary. 
r. Install the companion coupling flange with the 
flat washer, lock washer and nut. 
s. Check the complete transmission for operation. 
t. Install transmission case cover. 

K-11 . OPTIONAL 4-SPEED TRANSMISSION 
• Models CJ-5. Cj-6 

A four-speed transmission with a cane-type shift 
is optional on 'J eep' Models CJ-5 and Cj-6. This 
transmission provides four speeds forward and one 
reverse with synchromesh engagement in second, 
third, and fourth speed. 
For quick identification, the optional 4-speed 
transmission is 11 Ys" long whereas the standard 
3-speed transmission is 8" long. However the in
structions for removal and installation of the two 
transmissions are the same. Use the procedure 
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outlined under the heading, " TRANSMISSION 
REMOVAL" for the 4-speed transmission. 

K-12. 4-Speed Tra nsmission Overhaul 
• R efer to Fig. 192 

a. Remove the transmission to t ransfer case 
adapter plate and gasket. R emove the oil seal from 
the plate and, if damaged, discard t he seal. 
b. R emove the transmission control housing as
sembly. R efer to the last paragraph of this section 
for its disassembly. 

c . T o make certain t he two blocking r ings, direct
and-third clutch hub, and direct-and-third clutch 
sleeve will be assembled in their original relat ion
ship, mark them with a quick drying lacquer or an 
electric pencil. Also mark the blocking ring, low
and-second clutch hub, and the low-and-second 
speed gear. 
d . Slide the low-and-second speed gear toward 
the rear of the transmission case. 
e. D isengage the reverse shifting arm and reverse 
shifting shoe fro:n the reverse idler gear. R emove 

10706 

FIG. 193- FOUR-SPEED TRANSMISSION MAIN DRIVE GEAR 

1- S n ap Rin~ 
2-Snop Ring 

3-Bcorin~ 
4 - \Vosher 

S- Main Drive Gear 
6-Bearin~; Rollers 

FIG. 19'1- FOUR-SPEED TRANSMISSION MAIN SHAFT 

! - Blocking Rint: 
2- Dir<ct a nd Third Clutch Sleeve 
3- Snop Ring 
4- Spring 
S- Shifting P late 
6- Dir<c t and Third Clutch H ul> 
7- Third Speed Oeor Assembly 
8 - S n np Ring 

9 - Thrust Wos her 
10 - Benri ng Ro llers 
It - Second Speed Gear 
12 - Spncer 
13- M ainshaft 
14 Blocking R ing 
I S- Shifting Plote 
16- Poppet Sprin~ 

17- Ball 
18- Low and S<eond Clutc h Hub 
tQ- Rctaining Ring 
20- Low and Second S peed Oeor 
21 - Second S peed Synchroni•or Assembly 
22- Dir<ct ami Third Synchroniur Assombly 
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the arm from t he reverse shifting arm pivot. 

f . M ove the low-and-second speed gear into neutral 
position. 

g. R emove t he bear ing retainer and gasket. 
R emove the snap rings from the main drive gear 
and the outer race of t he ball bearing. 

h . Wit h a bearing puller, remove the main drive 
gear ball bearing. 

i. R emove the oil slinger. 

j. R emove the snap ring from the outer bearing 
race of the transmission mainshaft ball bearing. 

k . W ith a bearing puller, remove the mainshaft 
ball bearing. 

::~Il '~ 
17~ 

24 @i 
23 •e 

22--·---i 

18 

Note: It may be necessary to drive the mainshaft 
rearward by striking the end of the main drive 
gear with a lead hammer to get sufficient clearance 
to install t he bearing pu ller p lates. 

I. Slide t he direct-and-third clutch sleeve to the 
rear (third speed) position. Separate the mainshaft 
assembly from the main drive gear. Be careful 
not to lose any of t he mainshaft pilot bearing 
rollers. 
m. L ift the mainshaft assembly out 01 t he top 
of t he transmission case. 
n . R emove t he main drive gear from the t rans
mission case. 
o . Remove the mainshaft bearing rollers from the 
gear. 

fa' 
9 

10 

13 12 11 
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F IG. 195- FOUR-SPEED TRANSMISSION CONTROL PARTS 

! - Shift Lever 
2- Control Housing: Pin 
3-Shift Hond le 
4- Control Housing Cap 
S-Washer 
6-Control Lever Spring 
7- Brcather Assembly 
8-R everae Shift Rail 
9-Shift Rail l nt er:cck Plunger 

10 - Expansion P lug 
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11- Lo w nnd Second Shift R ail 
12- Shift Rail I nterlock Pin 
13- D irect and Third Shift R oil 
14- Control Housing 
I S- Shift R ail Poppet Spring 
16- Shift Rail Poppet Ball 
17-Loc~rc 
18- Low a n d Second Shift Fork 
19- Lock Screw 
20- Sh ift R ai l E nd 

21- Direcl nnd Third Shift i' ~.;c 
22-Rcvcrsc P lunger 
23 - R everae P lun ger Spring 
24- Revcrse Rail E nd 
25-Cotter P in 
26- Rcverse Plunger Poppet Spring 
27-R ever'sc Plunger Poppet B a ll 
28- C -Washer 
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p. Mark relationship between synchronizer hubs 
and the splines on the mainshaft. 

and the third-speed-gear assembly off the roam
shaft. 

q . Begin disassembly of the main shaft assembly 
by removing the snap ring which holds the direct 
and third synchronizer assembly on the mainshaft. 

t. Remove the snap ring at the rear of the main
shaft. Slide the second synchronizer assembly and 
the blocking ring off the mainshaft. 

r. Remove the front blocking ring from the front 
of the shaft. 

u . R emove the snap rings holding the thrust 
washer, bearing rollers, second-speed gear, and 
spacer on the mainshaft. Slide these components 
off the shaft. s. Slide the direct-and-third-synchronizer assembly 

1 

~ 
76 
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FIG. 196- TRANSFER CASE- LATE CJ-38, C]-5, C]-6 

! - C ompanion Flange 
2-Brake Drum 
3- Emcrgency Brake 
4-0r.eratin g Lever 
5- 0•1 Seal 
6-Lever Stud 
7- Rear Cap 
8- Shims 
9-Screw 

10- Lockwasher 
11-Bolt 
12- Reor Cover 
13-Gosket 
14- Lock Plate 
15-Tronsfer Cose 
16-Shift Rod 
17- Poppet Plug 
18-Poppet Spring 
19- Poppet Ball 
20-Interlock 
21-Gasket 
22- Front Cap 
23-Breather 
24-Shift Lever Spring 
25- Shift Lever 
25A- Shift Lever (used with 4-speed 

transmission) 

26- Shift Lever Knob 
27 - Shift Lever 
27 A- Shift Lever (used with 4-speed 

transmission) 
28- Pivot Pin 
29- Lubrication Fitting 
30- Set Screw 
31-Qil Seal 
32- Front Yoke 
33- Gasket 
34- Bolt 
35-Lockwnsher 
36- Shift Rod 
37-Shift Fork 
38- Shift Fork 
39- Filler Pipe Plug 
40- Mainshaft Gear 
4 1- Pioin Washer 
42-Thrust Washer 
43- Intermcdinte Gear 
44 - Snap Ring 
45- Bearing 
46- Nut 
47-Washcr 
48- 0utput Clutch Shaft 
49-Qutput Clutch Gear 
50- Snop Ring 

51- Thrust Washer 
52-Qut put Shaft Gear 
53- Siidmg Gear 
54- Bushing 
55- 0utput Shaft 
56- Cone and Rollers 
57- Bearing Cup 
58- Speedometer Gear 
59- Needle Beurings 
60- Bearing Spacers 
61 - lnterrnediate Shaft 
62- Droin Plug 
63- Gasket 
64 - Nut 
65- Bottom Cover 
66-Sieeve 
<;?- Speedometer Gear 
68-Bushing 
69- Gaslcet 
70- Bolt 
71-Bolt 
72- Hex Nut 
72-Bolt 
73- Bolt 
74 - Lockwasher 
75- Nut 
76-Qutput Shaft Seal 
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v. If the synchronizer assemblies are to be dis
assembled and serviced proceed as follows: Wrap 
the second-speed synchronizer assembly in a cloth 
to prevent losing the lock balls and springs. Push 
the clutch hub out of the low-and·second·speed 
gear in a direction opposite the shift fork groove. 
Remove t he cloth. Lift the balls, springs, and 
plates out of t he hub. 
w. R emove the lockplate for the countershaft and 
reverse idler gear shaft. 
x. U se a pry bar in the slot of the reverse idler gear 
shaft to loosen the shaft. T hen, slip the reverse 
idler gear shaft out of the housing and gear. Lift the 
reverse idler gear assembly from the transmission 
case. 
y . T o remove the countershaft, use a heavy brass 
drift and drive t he countershaft toward the rear of 
the transmission case. When the countershaft end 
is just about even with the inside of the trans· 
mission case, use a dummy shaft to force it the 
remainder of the way. (Since a dummy shaft is a 
necessity for assembly, one should be made at this 
time to assist on disassembly. One can be made by 
using a 1 ~ " [2,86 cm:1 diameter steel rod cut to 
9.850" [25,02 cm.]long. Break sharp edges with a 
mill file.) Keep the dummy shaft in contact with 
the countershaft at all times to prevent dropping 
the bearing rollers or t hrust washers. 
z . W ith the dummy shaft in position, place the 
transmission case on its side and carefully roll the 
countershaft gear cluster out of the case . 
aa. Complete the disassembly by removing the 
dummy shaft, thrust washers, four sets of bearing 
rollers, and spacers. 
bb. To d isassemble the reverse id ler gear assembly, 
remove one of the snap rings and tap out the 
washers, both sets of bea ring rollers, center spacer, 
and sleeve. R emove the remaining snap ring. 

K-13. 4-Speed Transmission Control 
Housing Disassembly 

• Refer to Fig. 195 
The gearshift lever, spring, and spring seat were 
previously removed for remova l of the transmission 
from the vehicle. 
a. R emove the lock wire and lock screws from the 
gearshift forks and gearshift rod ends. R emove 
the expansion plugs from the front and rear of the 
gearshift lever base. 
b. R emove the center (third and high) gearshift 
rod first. Drive this gearshift rod out the rear 
of the gearshift lever base. As the gearshift rod is 
withdrawn from the center section of the gearshift 
base, remove the interlock pin from the cross
over hole in the gearshift rod. Before the gearshift 
rod is removed from t he center section of the gear· 
shift base, place a finger over t he hole to prevent 
loss of t he ball and spring. Then remove the rod. 
c . Remove the low- and second·speed gearshift rod 
in the same manner. 
d . Remove the gearshift rod lock balls and springs 
and. with a piece of wire, push the two gearshift rod 
interlock plungers out of t he pockets in the center 
section of the gearshift base. 

176 

I n the reverse gearshift rod end is a spring-loaded 
plunger which prevents the driver from accidentally 
shifting into reverse gear. Should this part require 
servicing, proceed as follows: 
R emove the cotter key from the rod end assembly 
and at the same time hold a finger over the hole 
to prevent loss of the spring. Then shake out the 
spring and ball. C ompress t he plunger and spring 
until the C ·washer groove just clears the end of 
the casting. R emove the C-washer. 

K-14. Assembling 4-s peed Transmission 
• R efer to Fig. 192. 

Assemble the unit in t he reverse order of dis· 
assembly noting the following points: 
a. Assemble the countershaft assembly with the 
fabricated dummy sha ft. The bronze front thrust 
washer and the steel backed bronze rear thrust 
washer should be coated wit h stiff lubricant and 
installed with the lugs engaged in the notches 
in the end of the gear cluster. P lace the assembly 
in the t ransmission case and install the counter
shaft from the rear, keeping the countershaft and 
dummy shaft in contact to prevent dropping 
bearing rollers o r washers. Tap the countershaft 
lightly into position in the front of the case but 
do not seat it until the reverse idler gear assembly 
and shaft have been installed in the case. 
b. Install t he reverse idler gear shaft in the case 
until the lock plate slot is adjacent to the slot in 
t he countershaft. I nsert t he lock plate in the slots 
of the shafts making sure the plate ends are square 
with the slots. Install the lock plate screw and 
lockwasher t o act as a pilot while tapping the 
shafts alternately into position in the case. Tighten 
the lock plate screw securely. 
c. Begin assembly of the second speed synchronizer 
assembly (see Fig. 194) by installing the low-and
second-speed clutch hub in the low·and-second
speed gear. Install the retaining ring (19) in the 
speed gear. I nstall the retaining ring in the low and 

FIG. 197 ASSEMBLI NG SECOND-SPEED 
SYNCHRONIZER 
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second speed gear . Slide the hub out of the gear 
in the direction opposite the shift fork groove 
until the holes in the hub are clear of t he gear. 
Install the shifter plates and springs. Push the 
hub back into the gear until the springs touch the 
internal teeth of the gear. Push one of the shifter 
plates toward the center of the gear while installing 
ball. See Fig. 197. This will hold t he ball in position. 
Install the other two balls in t he same manner. 
Be careful when rotating the assembly to prevent 
the hub from slipping out of the gear. When t he 
balls a re installed, push t he hub into the gea r 
until the balls snap into the neutral position. 

FIG. 198- SNAP RING AND THRUST 
WASHER INSTALLATION 

d . Assemble the direct-and-third synchronizer as
sembly in accordance wit h the instructions given 
m P ar. K-9g. 

e. Start assembly of the mainshaft assembly by 
placing the sha ft in a vise (with soft metal covering 
the jaws) so that the threaded end of the shaft is 
up. Install snap ring and thrust washer at the 
forward end of the second-speed gear position. 
See Fig. 198. Install thrust washer with the recessed 
side covering the snap ring. 
Place a rubber band around the second-speed gear 
bearing surface on the shaft. I nstall the thir ty-four 
bearing rollers Fig. 194 a round the shaft. See Fig. 
199. Install spacer on the shaft. Wit h t he tapered 
shoulder of the second-speed gear up, slide gear 
on the shaft far enough to hold the bearing rollers 
in place. Remove the rubber band and slide t he 
gear down onto the thrust washer. Install the rear 

FIG. 199 - SECOND-SPEED GEAR ASSEMBLY 

snap ring and the blocking ring onto the tapered 
shoulder of the gear. 

f . Install the second-speed synchronizer assembly 
on the mainsha ft . Line up the marks made at the 
time of disassembly. Insta ll the snap ring. 

g . Insta ll the t hird-speed gear assembly on t he 
shaft with the tapered shoulder to the front. 
Slide the direct -and-third synchronizer assembly 
onto the mainshaft, lining up the marks made at 
the time of disassembly. Install snap ring. 

h . Install main drive gear assembly with ro ller 
bea rings in place in front of case. Install mainsha ft 
assembly through top of case, making sure roller 
tearings are not knocked out of place. 

i. T emporarily install main drive gear bearing 
retainer to support drive gear. Install snap ring 
on mainshaft bearing and press bearing on shaft 
and into case unt il snap ring is seated against case. 

j . R emove the main drive gear bea ring retainer, 
install the oil slinger on the drive gear. Install the 
snap ring on t he main drive gear oearing. Then 
press the bearing on the shaft and into the case. 
Install the thickest of t he four available snap 
rings that will fit into the groove on t he main 
drive gear shaft. 

k. Slide main drive gear bearing retainer on the 
shaft and hold tightly against t ransmission. With 
a feeler gauge, measure t he distance between the 
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retainer and the case. Select gaske ts that will be 
.003" to .005" [0,076 a 0,127 mm.] thicker than 
space between retainer and case. Install gaskets 
and retainer. 
I. Complete assembly of transmission. Check 
condition of rear oil seal and gaskets. Reassembly 
of the control housing is the reverse of disassembly. 
Make sure safety wire is installed in all shift fork 
and rod and lock screws. Install new expansion 
plugs in base of the housing. Inspect the trans
mission breather for damage and replace if nec
essary. 

K-1 5 . Insta lling 4-Speed Tra ns m ission 
Install the four-speed transmission in the reverse 
order of the removal, noting the following points: 
When installing the front adapter plate (Fig. 192, 
insert the bearing retainer in the adapter plate and 
position the adapter plate against the flywheel 
housing. With the adapter plate cap screws tight, 
make sure the bearing retainer can be removed 
freely . If not, relocate the adapter plate and t ighten 
again to test proper location of adapter plate. 
When installing rea r adapter plate, be sure cap 
screw heads do not protrude beyond the adapter 
plate face or interfere with t ransfer case fitting 
tightly against rear adapter plate. 
When installing transfer case gear on the trans
mission rear splined drive shaft tighten the la rge 
gear nut securely and insert cotter pin. Sink cotter 
pin well into nut slots so it will clear P .T.O. drive. 

K-1 6. Adapter Plate Oil Sea l 
It is important that the four-speed t ransmiSSion 
adapter plate oil seal be correct ly installed to 
prevent flow of lubricant from the t ransfer case 
to the t ransmission. Should the lubricant level be 
low in the transfer case and high in the transmission, 
check the posit ion of the oil seal. See Fig. 200 and 
201. Correctly positioned, the hp of the oil seal is 
toward the t ransfer case. Always replace t he oil 
seal whenever it has been removed. 

FIG. 200- INCORRECT OIL SEAL POSITION 
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FIG . 20 1- CORRECT OIL SEAL POSITION 

K-17. T RANSFER CASE 
The transfer case is essentially a two-speed trans
mission located at t he rear of the standard trans
mission which provides a low and direct gear. It 
also provides a means of connecting the power to 
t he front axle. 
Transfer case gears a re controlled by the driver 
through one rod and lever in the cab which provides 
two- or four-wheel drive and a lso a high and low 
gear. The shift lever to the extreme rear provides 
2-wheel drive by disengaging all drive to the front 
wheels. First position forward p rovides high-range 
4-wheel drive. Second position forward (neutral) 
disengages all power to the wheels and is used 
primarily to provide t he neutral setting necessary 
for t he use of power take-off equipment when t he 
vehicle is stat ionary. The extreme forward posit ion 
provides low-range 4-wheel drive. 

K-18. Removal of Transfer Case 
The t ransfer case may be removed from the vehicle 
without removing t he transmission. Where both 
transmission and transfer case a re to be removed 
together, refer to Transmission R emoval earlier in 
this section. To remove only the transfer case from 
the vehicle, proceed as follows: 
a. Drain tra nsmission and transfer case and replace 
drain pl'.lgs. 
b. Disconnect the brake cable. 
c. Disconnect front and rear propeller shafts at 
the t ransfer case. See " Propeller Shafts and Uni
versal Joints." 
d. Disconnect speedometer cable at transfer case. 
e. Disconnect the transfer case shift levers. 
Loosen set screw and remove pivot pin. Use a 
screw driver to pry shift lever springs away from 
shift levers. Lift levers from transfer case. 
f. Remove cover plate on rear face of transfer case. 
Remove cotter key, nut and washer from trans
mission main shaft. 
g. If possible, at this point remove the transfer 
case main drive gear from the transmission main 
shaft. If not possible, see step j below. 



'Jeep' UNIVERSAL and 'Jeep' DISPATCHER K 

h. Remove transfer case mounting bracket bolt 
and nut. 
i. R emove transmission to transfer case bolts. 

FIG. 202-UNIVERSAL JOINT FLANGE PULLER 

1- U -J oint Flnngc Puller W -172 
2-U· J oint Flange H olding Wre nch C-3281 

j. R emove transfer case. If the transfer case main 
drive gear has not been removed in step g above, 
proceed as follows: Brace the end of the trans
mission main shaft so that it cannot move in the 
transmission, pull the transfer case to the rear to 
loosen the gear and remove the gear. When separat
ing the two housings, use care that the transmission 
main shaft bearing, which bears in both housings, 
remains in the transmission case. 

K-19. Transfer Case Disassembly 
• Refer to Fig. 196. 

T o remove the gears and bearings from the trans
fer case on the bench, the following procedure is 
recommended. 

FIG. 203- BEARING CONE REMOVING WEDGE 

1- Wedr.e W -13'1 
2-Shift R od 

a. Remove output shaft nuts and washers using 
Yoke Holding Wrench, C-3281. Remove rear 
output shaft companion flange with brake drum 

(if so equipped) and front output shaft yoke, using 
T ool W -172. 
b. R emove cover bolts, lockwashers, and bottom 
cover. 

FIG. 204- BEARING CUP REMOVING RING 

c. Remove the lockplate screw, Jockwasher, and 
lock plate. 
d . Use a brass punch to drive out intermediate 
shaft to the rear of the case. Do not lose the thrust 
washers located at each end of the gear shaft. 
e. R emove the intermediate gear, two tnrust 
washers, needle bearings, and spacers, thru the 
bottom of t he case. 
f . Remove the poppet plugs, springs, and balls on 
both sides of front bearing cap. Shift front wheel 
shift lever to engaged position (shaft forward). 
g. Remove the screws, lockwashers, holding the 
front bearing cap. R emove the cap as an assembly 
including the clutch shaft, bearing, clutch gear, 
fork, and shift rod. Use care not to lose the inter
Jock which floats between the shift rods. 
h . Remove the screws, lockwashers holding the 
brake backing plate assembly (if so equipped) 
and rear output cap with speedometer gear 
assembly. Remove entire unit as an assembly. 
i. Use a rawhide hammer to drive against the front 

FIG. 205-PULLING OUTPUT SHAFT OIL SEAL 
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FIG. 206- SHIFT ROD OIL SEAL PULLER 

! - Seal Puller 

end of output shaft to drive the rear bearing cup 
from the case. Use Tool W-139, as shown in Fig. 
203, to wedge front bearing cone and roller assembly 
from its seat on the shaft. Place Tool W -141, Fig. 
204, on the output shaft tetween the front bearing 
and ou tput shaft gear. Use a rawhide hammer to 
drive against the rear end of the output shaft to 
remove front bearing cup from the case. Loosen 
snap ring and slide it forward on the shaft. Drive 
the shaft thru the rear of the case. As the shaft is 
removed, gears, snap ring, and t hrust washer will 
remain in the case· and can be removed from the 
bottom. R emove rear bearing cone and roller as
sembly from the shaft by striking t he end of the 
shaft lightly against a wooden block. 
j. R emove t he set screw in sliding gear shift fork. 
Remo ve shift ro:i. 
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FIG. 207- SHIFT ROD OIL SEAL INSTALLER 

1-Driver 
2- Thimble 
3-Qil Seal 

FIG. 208- THRUST WASHER P ILOT 

! - Pilot 
2- Gcor 
3- S haft 

See the following paragraphs for disassembly of 
the fron t and rear bearing caps. 

K-20. Front Bearing Cap Disassembly 
• R efer to Fig. 196. 

The front bearing cap is a separate assembly which 
may be removed for service. Should difficulty be 
experienced in this section of t he transfer case, 
follow the sequence below for removal and dis
assembly. 

a . Remove the output shaft yoke as outlined in 
Par. K -19. R emove the poppet balls and move the 
front wheel drive shift rod forward as outlined in 
Par. K -19f. 

b. R emove yoke oil seal with Tool W-251, as shown 
in Fig. 205 . Remove shift rod oil seals with Tool 
W-1 76, as shown in Fig. 206. 

c. R emove the front bearing cap assembly as 
outlined in Par. 19g. 

d. Remove the set screw from shifting fork and 
shifting rod. The clutch gear and shifting fork can 
be removed together. 

e. R emove output clutch shaft assembly by care
fully pressing it thru the bear ing. 

f . Remove bearing retainer snap ring and t he 
bearing. 

FIG. 209- 0UTPUT SHAFT SNAP RING INSTALLER 
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FIG. 21G-OUTP UT SHAFT OIL SEAL DRIVER 

K-21. Rea r Ca p Disassembly 
• Refer to Fig. 196. 

The rear bearing cap is partially disassembled 
during the dismantling of the transfer case. The 
cap is, however, a separate assembly which may b e 
removed for service. Follow the sequence below 
for removal and diassembly. 
a . Remove the output shaft rear end yoke or 
companion flange as outlined in P ar. K -19a. 
Separate the brake drum and companion fl ange 
by removing bolts, lockwashers, and nuts. 
b . Remove the oil seal with T ool W -251, as shown 
in Fig. 205. 
c . Remove speedometer driven ge?r assembly. 
d . Remove the cap screws attaching the cap and 
brake backing plate to the case. T ake precautions 
not to lose or damage bearing adjust ing shims 
placed between the cap and the transfer case 
housing. 
e. Separate the rear cap and brake backing plate 
assembly. See Section P for brake service pro
cedures. 
f. Remove speedometer driving gear. 

K-22. Transfer Case Overhau I 
• R efer to Fig. 196. 

R eassembly of t he t ransfer case is reversal of t he 
foregoing procedure of disassembly. The output 
shaft snap ring may best be installed with Tool 
W -131, output sha ft snap ring installing thimble 
and driver , shown in Fig. 209. Use a piece of tubing 
for installing the tearing cone and roller assemblies 
on t he output sh6:ft to prevent damage to t he 
assemblies. 
E arly production transfer cases were equipped 
with a 1 ~" [28,58 mm.] diameter intermediate 
shaft and caged needle bearings. When in
stalling the intermediate gear in early production 
transfer cases, insert t he bearings in the gear, 
support the front thrust washer with Pilot Pin 
T ool W -192, Fig. 208, posit ion the gears and rear 
thrust washer, and insert the shaft from the rear 
of the case. 
Late production transfer cases were equipped with 
a 1 X" [29,25 mm.] diameter intermedia te· shaft, 
and bearings consisting of individual rollers 
and spacers. A dummy shaft is required to install 

FIG. 211- SPEEDOMETER PINION 
BUSHING DRIVER 

t he intermediate shaft. The dummy shaft should 
be slightly smaller in diameter t han the inter
mediate shaft and a little shorter than the wtdth 
of the intermediate gear. To install the inter
mediate gear, first load the bearing rollers and 
spacers in the gear using the dummy shaft. Then 
supporting the front thrt.!st washer with the fingers, 
position the gears and rear thrust washer and in
sert t he shaft from the rear of t he case, driving 
out the dummy shaft. 
Should it be necessary to replace the speedometer 
driven pinion bushing installation may be best 
made with bushing installer T ool W -133, shown 
in Fig. 211. When the rear bearing cap assembly 
is installed, check the end movement of the main
shaft which determines the adjustment of the 
tapered roller bearings. F or correct bearing 
adjust ment, the shaft should have .004" to .008" 
[0,102 a 0,203 mm.] end play. Adjustment is made 
by selective shim installation between the_ cap 
and the case. Shims .003", .010" and .031" [0 ,076, 
0,254, 0,787 mm.] in t hickness are available for this 
adjustment. Do not inst.all t he rea r cap oil seal 
until t he bearings are correctly adjusted. Both 
the front and rear oil seals may be installed wit h 
oil seal driver T ool W -143, shown in Fig. 210. 
When installing t he end yokes on the output 
shafts, inspect for t he p resence of felt seals 
in each oil seal guard. (The oil seal guard is a part 
of each yoke assembly.) F elt seals should be in
stalled in the oil seal guards if they a re not present. 
When installing the shift rail oil seals in t he front 
bearing cap, it is necessary to protect the seals 
against damage when passing over the shift rail 
notches. P rotect them with the thimbl<!f and in
stall them with t he driver, Tool W-130, shown in 
Fig. 207. 

K-23. Transfer Case Installation 
The installa tion of the assembly in the vehicle is 
the reverse of t he removal operation covered in 
Par. K -5 . 
Lubricate t he pilot bearing in the flywheel and also 
iubricate the transmission and transfer case as out
lined in the " Lubrication Section". Be sure that the 
clutch pedal has 1" [25,4 em. ] free travel as 
outlined in the " Clutch Section". 
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K-24. TRANSMISSION SERVICE DiaGNOSIS 

SYMPTOMS PROBABLE REMEDY 

Lock in Two G ears . . ........ . ................. .... .. .. .... . Replace Poppet or Shift Levers 

Slips Out of High G ear 
Transmission Misaligned with Bell Housing . .. . . . . . .... . . .. .. . 

End Play in Main Drive Gear. . . . . . . . . . . . . . . . . . . . . . . . . . ... . 

Align Transmission Case to Bell 
Housing and Bell Housing to Engine 
Tighten Front Retainer 

Damaged Pilot Bearing or Front Bearing . .... . ... . . . . . ...... . Replace 

Slips Out of Second 
Worn Gear. . .. ........ . .. . ...... . . .. . . . ........ .. ..... . 
Weak Poppet Spring . .... .. .................... .... . . .. .. . . 

Replace 
Replace 

Noise in Low Ge:::
Gear Teeth Won . . 
Shifting Shoe Bent . ... .. ....... .... . . ........... . ....... .. . 
Lack of Lubrication . . . . .. . .. . . . .. ..... .. . .. .. ......... . . . . . 

Replace Gears 
Replace Shoe 
Drain and Refill 

Grease Leak into Bell Housing 
Gasket Broken Front Bearing Retainer. . ....... . ........... . 
Transmission Main Drive Gear Oil Seal . . . . .. ... . ...... . .... . 

Replace 
Reptace 

K-25. TRANSFER CasE SERVICE DiaGNOSIS 

SYMPTOMS 

Slips Out of Gear (High-Low) 
Shifting Lock Spring Weak .. ... . . ... .. ........ . . .... ...... ...... . 
Bearing Broken or Worn . . .. . .. ... ... .. . ..... . ........ . ... . .. . . . . . 
Shifting Fork Bent .. .. ... .. .. . ........ . .. . ... . ....... ... . ....... . 

Slips Out Front Wheel Drive 
Shifting Lock Spring Weak . . . .. .... ..... ..... . .. . .. . .... . ..... . . . . 
Bearing Worn or Broken . ..... . . . . . ....... ... ..... . ... . . .. .... . . . . 
End Play in Shaft .. ......... ... . ... ..... .. .. . ..... . ... .. ....... . 
Shifting Fork Bent . .. .... .... . ..... .. .. . . ............ .. . . . ...... . 

Hard Shifting 
Lack of Lubricant .. ... ..... . . . ...... . . .......... . ..... . . . ...... . 
Shift Lever Stuck on Shaft . ................... .. ......... .. ...... . 
Shifting Lock Ball Scored . ... . . . .............. . . ........ . .... .... . 
Shifting Fork Bent . .. .. . .. .. . .. . .... . . .. ... . . ..... . ... .. ... .. . . . . 
Low Tire Pressure . ............... . ..... .. . .... ... ... ... ..... . . . . 

Grease Leak at Front or Rear Drive 
Grease Leak at Covers ... . . .. . . .... .. ......... .. ...... . . ... . . . .. . 
Grease Leak between Transmission and Transfer Cases . .... . ... ... . . . 
Grease Leak a t Output Shaft . .. ..... . . ... . . .. . ..... ...... .. . .... . 

182 

PROBAdLE REMEDY 

Replace Spring 
Replace 
Replace 

Replace 
Replace 
Adjust 
Replace 

Drain and Refill 
R emove, Clean and Lubricate 
Replace Ball 
Replace Fork 
Inflate 

Install New Gaskets 
Install New Gaskets 
I nstall New Oil Seal 
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K-26. TRANSMISSION SPECIFICATIONS 

3-SP EED 4-SPEED 

CJ-2A, CJ-3A, CJ-38 
Vehicle: CJ-5, CJ-6 DJ-3A C]-5, CJ-6 

Make ... . . .. . ... . . . . . . ... . Warner Warner Warner 
Model. .. ...• ... . .. . . . . . . T90C T96 T98A 

(CJ· 2A, CJ·3A, T90) 
T ype .. .. . ... . . . . .. ..... . .. . . Synchronous Mesh Synchronous M esh Synchronous Mesh 
Shift Lever Location . ... . ... ..... . . On Floor Steering Post On Floo~ 

( CJ-2A Before Ser. 38221, 
on Steering Post) 

Speeds ... ... .... ...... . .. 3 F orward - 1 Reverse 3 Forward - 1 Reverse 4 Forward - 1 Reverse 
Ratios:- First .... ..... 2.798 to 1 2.605 t o 1 

Second . .......... .. . .. . 1.551 to 1 1.630 to I 
T hird . .. . . . .... . .... 1.000 to 1 1.000 to 1 
Fourth .... . . . . . . . . . . . . ... .. .. . .... . .... 
Reverse .. .............. . • 3.798 to 1 3 .536 to 1 

Inte rlock P oppet Clearance ........ ·I .. .... .. .. .001 • to .007 • 
10.025 a 0. 178 mm.l 

K-27. TRANSFER CBSE SPECIFICATIONS 

Transfer Case: 
M ake .. ................ . .... .. . .......... . •....... . .... 
Model . .......•... .. ... . .. ... ... ..................... 
Shift Lever. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
Gear R atio: 

High . ..... . .... .. . ......... . ... . .. . .......... ... . . 
Low .. .... .. ........... .. •.. .. . . .... .... . . ....... . .... 

All Models 
Spicer 

18 
On Floor 

1.00 to 1 
2.46 to 1 

6.398 to 1 
3.092 t o 1 
1.686 to 1 
1.000 to I 
7.820 to I 

. . .... .... 
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PROPELLER SHBFTS BND UNIVERSaL JOINTS 

L-1. GENERAL 
The drive of 'Jeep' Universal models from t he 
transfer case to the front and rear axles is through 
two tubular propeller shafts, each shaft having two 
cardan cross universal joints. The drive of 'Jeep' 
Dispatcher models from the transmission to the 
rear axle is through a tubular propeller shaft having 
two cardan cross universal joints. 
Propeller shafts and universal joints should be 
checked for foreign matter around the shafts, 
dented or bent shafts, amd loose attaching bolts. 

L-2. Need le Beari ng a nd T runnion 
Universal Joint 

Each shaft is equipped with a splined slip joint at 
one end to allow for variat ions in length caused by 
vehicle spring action. Some slip joints are marked 
with arrows at the spline and sleeve yoke, Fig. 
213. When installing, align the arrows in the 

FIG. 212 UNIVERSAL JOINTS 

! - Snap Rin1: 
2- Journal 
:\- Bearing 
4- 0ust Cap 
5- Woshcr 
6- R enr Tube 
7- Yoke End 
8- Yoke End 

9 - Front Tube 
1o- ··u·· B olt 
11 - Rc:tainer 
12- Gasket 
JJ - ••u·· B olt Nut 
14 - S lccvc 
IS - Front Yoke End 
16- Fiangc Yoke 

10603 

same plane. If unmarked with arrows, align the 
yokes at the fron t and rear of the shaft in the same 
parallel plane. This is necessary to avoid vibration. 
All the universal joints used are similar in construc
tion except that some are of the "U"-bolt type and 

FIG. 213- ARROW MARKINGS 

others of the "Snap Ring" type. This difference 
is in the attachment of the joints only. 
These universal joints have needle bearings and 
are so designed that correct assembly is a very sim· 
ple matter. N o hand fitting or special tools are 
required. 

L-3. Sna p Ring Type Disassembly 
This type joint is illustrated in Fig. 212. To re
move the snap rings, pinch the ends together with 
a pair of pliers. If the rings do not readily snap 
out of the groove, tap the end of the bearing lightly 
which will relieve pressure against the rings. 
After removing the snap rings, press on the end of 
one bearing until the opposite bearing is pushed 
from the yoke arm. T urn the joint over and press 
the first bearing back out of that a rm by pressing 
on the exposed end of the journal shaft. Use a soft 
ground drift with a flat face about ~" [0,8 mm.] 
smaller in diameter than the hole in the yoke arm 
and drive it out, otherwise there is danger of damag
ing the bearing. 
Repeat this operation for the other two bearings, 
then lift out journal assembly by sliding it to one 
side. 

L-4. Sna p Ring Type Assembly 
Wash all parts in cleaning solvent and inspect the 
parts after cleaning. Replace any parts that indicate 
extensive wear. It is advisable to install new gaskets 
on the journal assembly regardless of the condition 
of the old gaskets. M ake certain that the grease 
channel in each journal trunnion is open. 
Pack the bearing cones one-third full of lubricant 
and install the rollers. 
Draw the bearings into the end yoke arm and seat 
them firmly against the bearing shoulders. Hold 
the bearings in a vertical position to prevent the 
needles from dropping out until the joint is as
sembled. If the joint binds when assembled, tap 

~E:~c~· =~=·==r===':: ::::;;~~ 
F IG. 214- PROPELLER SHAFT AND UNIVERSAL JOINTS-NEEDLE BEARING TYPE 
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the arms lightly to relieve any pressure on the bear
ings at the end of the journal. 

L-5. U-Bolt Type Disassembly 
Removal of the attaching "U" -bolt releases one set 
of bearing races. Slide the propeller shaft into the 
yoke flange to remove them using care not to lose 
the rollers. 
After the removal of t he one set of bearing races, 
release the other set by removing the snap rings 
in the sleeve yoke by pinching the ends together 
with a pair of pliers. Should the rings fail to snap 
readily from the groove, tap t he end of the bearing 
lightly, which will relieve the p ressure against t hem. 
Press on the end of one bearing, until t he opposite 
bearing is pushed ou t of the yoke arm. Turn the 
cmiversal joint over and press the first tearing out 
by pressing on t he exposed end of the journa l as
sembly. Use a soft ground drift with a flat face 
about !-{z" \0,8 mm.] smaller in d iameter than the 
hole in the yoke arm and drive out the bearing. L ift 
t he journal out by sliding to one side . Clean all 
parts and check for wear. 

L-6 . U-Bolt Type Assembly 
Wash all parts in cleanin~ s:>lvent and inspect the 
parts after cleaning. Replace any parts that indicate 
extensive wear. It is advisable to install new gaskets 
on the journal assembly regardless of the condition 
of the o ld gaskets. M a ke certain that t he grease 
channel in each journal t runnion is open. 
P ack the bearing cones one-t hird full of lubricant 
and install t he rollers. 
Draw the 'Gearings into t he end yoke arm and seat 
them firmly against the bearin~ shoulders. Hold the 
bearings in a vertical posit ion to prevent the 
needles from droppin~ out until the joint is as
sembled .. If the joint binds when assembled, tap 
the a rms lightly to relieve any pressure on the 
bearings at the end of the journal. Tighten t he 
U-bolts equally . U -bolt torque wrench reading is 
15 to 20 lb-ft. [2,07 a 2,76 kg-m.]. 
W hen installing t he assembly in the vehicle be sure 
that the arrows on the propeller shaft and yoke 
sleeve are in alignment as shown in Fig. 213, or 
that the unmarked joints are <:1l igned with the 
yokes in the same parallel plane . 

SPECIFICaTIONS 

L-7. PROPELLER SHaFTS aND UNIVERSaL JOINTS 

PROPELLER SHAFTS : 

Make 

Dimensions : 

CJ-2A, CJ-3A . .. . 
CJ -38 ... . ... . . . . 
CJ-5 3-spccd . . . .... . . . 

4-speed ...... ... ... . 
CJ -6 3-speed . . . . . . . 

4-spcC'd .. .... .. .. . 
Dj-3A .. . 

UNIVERSAL JOINTS : 
Make .... . . . 
Type. 
Bearing ... . 
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SPICER 

Front 

O.D. Le ngth 
-- --- ---------

Jl;f '' !3,175 em.! 
I Y.i'" 13,1 75 em.! 
I ~4" !3.175 em.] 
1 ~4" 13,175 em. I 
1 14 " 13,175 em. ! 
11,," 13,175 em.] 

223':f/' 158,34 em. j 
33~10" [58,57 e m. J 
23 % " [60,64 em.! 
28).{; " 171,75 em.! 
237;~ " 160,64 em.] 
28~4 " \71,75 em.] 

O.D. 

1 Ya'' 13,175 em. j 
t%" !4,45 em.! 
I %" 14 .45 em .! 
I %'" 14,45 em. j 
I %'" [4 ,45 em.! 
1 %'" [4,45 ern.! 
1 :U" [4.45 e m .! 

Spicer 
Cardan Cross 
Ant ifrietion 

Rear 

Le ngth 

1911(r," 149,37 cm. j 
19"' (6" [50,64 em.] 
191} (r." 50,64 em.] 
14~ 16" [36,67 em.] 

39 1z" [100,33 em.] 
34"-f/ l87 ,23 em. j 
26 1 ~f{' 167 ,23 cm.J 
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FRONT BXLE 

Contents 

SUBJECT PAR. 

Bendix Universal J oints . . . . . . . . . . . .. ...... M-7 
Differential. ..................... ... M -3, M -17 
Front Axle ........ .. .. ... . . . .. M -2, M -9, M -20 
Rzeppa Universal Joints .. . ... ......... . . .. M-8 
Service Diagnosis . ... .................... M -22 
Specifications ....... . .. . . ... . .. ..... . .... M-23 
Spicer Universal Joints .................... M -13 

M-1. GENERAL 
The front axle for all 'Jeep' Universal models, 
which have 4-wheel drive, is described in Par. M-2. 
The front axle for all 'Jeep' Dispatcher models, 
which have 2-wheel drive, is described in Par. M -20. 

M-2. 4-WHEEL-DRIVE FRONT A X LE 

• Models CJ-2A, C J-3A, CJ-3B, CJ-5 , CJ-6 

The front axle is a live driving unit with hypoid 
type driving gears and spherical steering knuckles 
mounted on pivot pins which ride on tapered roller 
bearings for ease of steering. The drive is of the full 
floating type through axle shafts built integrally 
with constant velocity universal joints which re
volve in the steering knuckles. The steering knuckle 
tie rod arm is made integrally with the knuckle 
(except on M odel CJ-2A before Serial No. 22972 
on which t he arm is attached to the top of t he 
knuckle by studs and nuts) and the knuckles are 
connected by a divided t ie rod to a steering bell 

SUBJECT PAR. 
Steering Bellcrank .. .. .. . ..... ... ......... M-1 8 
Steering Knuckle Oil Seal. .. . ........... .. . M-16 
Steering Knuckle Pivot Pins . . . ... . .. M -14, M-21 
Steering Tie R od ... .. ... ......... . .. ..... M-18 
Turning Angle ................ .. ..... . . M-19 
Universal Joints. . . . . . . . . . . . . . . . ...... ... M -6 

crank. A steering connecting rod connects the bell 
crank to the steering gear arm. The divided t.e 
rod is adjustable and the toe-in of each front whe:!l 
is adjusted independently. Camber and caster of 
the front wheels is preset. Camber cannot be alterec', 
but caster can be adjusted by installing castP.r 
shims between the axle pad and the springs. For 
informat ion on the steering geometry see " Steering 
Section ." 

Note: Whenever an axle is inspected, see if the ring 
gear lock straps are present. These straps should be 
installed on those axles without them 

Note : P ossibility of front differential gear fat lures 
is greatly reduced if the clearance between the 
differential side gears and differential case is cor
rectly set. F or procedure, see P ar. N-10 . 

M-3. Rem ovin g a n d Overhauli ng Differen tial 
Adjustment and overhaul of t he front axle differ-

IOS42 

FIG. 215- FRONT AXLE HOUSINGS AND SHAFTS 
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entia! assembly is the same as that of the rear axle. 
Information covering servicing of the differential 
is contained in Section N. 

M-4. Front Axle Overhaul 
A " live" type front axle is required to provide four · 
wheel drive. The differential is mounted in a hous
ing similar to that used in the rear axle except that 
the pinion shaft faces toward the rear instead of the 
front and to the right of the center of the axle. This 
design allows the placing of the front propeller 
shaft along the right side of the engine oil pan to 
avoid reducing road clearance under the engine. 
The axle is of the full floating type and the axle 
shafts can be removed without dismantling the 
steering knuckle housing. Overhaul of the " live" 
driving unit is the same as the rear axle. R efer to 
Section N for full information regarding master 
gauge used when setting the ring and pinion gears 
on all front axles. 

Note: Effective with Model CJ-3A vehicle Serial 
No. 62488, a change was made in front axles of 
Spicer Manufacture. The distance on the pinion 
shaft from the back face of the gears to t he shoulder 
for the outermost bearing was increased in order to 
eliminate the hearing spacer. With this change, the 
shims are placed between the shoulder on the 
pinion shaft and the bearing. 
No difficulty will be experienced in service if the 
bearing spacer is used with the drive pinion having 
the extended shoulder. 

FIG. 216- HUB CAP PULLER 

M-5. Front Axle Remova l 
To remove an axle shaft and universal joint assem
bly, the following operations must be performed: 
a. R emove the wheel. 
b. Remove the hub cap with a puller as shown in 
Fig. 216. 
c. Remove the axle shaft driving flange bolts. 
d . Apply the foot brakes and remove the axle 
shaft flange with puller W-163 which is illustrated 
in Fig. 217. 
e. Release the locking lip on the lockwasher and 
remove the outer nut, lockwasher, adjusting nut 
and bearing lockwasher. Use wrench W-144, Fig. 
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218, for removal of the nut. 
f . Remove the wheel hub and drum assembly 
with the bearings. Be careful not to damage the 
oil seal. 
g . Remove the hydraulic brake tube and the 
b rake backing plate screws. 
h . Remove the spindle. 
i. Remove the axle shaft and universal joint as
sembly. 

FIG. 217- AXLE SHAFT DRIVE FLANGE PULLER 

M-6. UN IVERSAL JOINT S 
The Bendix type and R zeppa type unive1sal 
joints illustrated in Fig. 219 and 220 and the Spicer 
type shown in Fig. 221 are used in production. 
Service procedure covering all three j oints is out
lined below. 

F I G. 218- WHEEL BEARING NUT WRENCH 
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FIG. 219- BENDIX FRONT AXLE 
UNIVERSAL JOINT i ar~•' =:;:-iii! ! - Outer Shaft 

2- Lock Pin 
3--centcr Ball Pin 
4- Universal Joint Ball 
5- C.:nter Ball 
6- lnncr Shaft 

M-7. Bendix Un iversa l Joint 
With ordinary shop equipment it is nearly impos
sible to satisfactorily rebuild the Bendix type axle 
shaft universal and when possible t he cost is 
usually nearly equal to the cost of a new assembly. 
For this reason the factory no longer supplies 
component parts. After considerable mileage a 
joint assembly may pull apart upon removal from 
the vehicle. This does not necessarily mean that the 
assembly is no longer serviceable, for usually when 
it is reassembled as outlined below it will be found 
satisfactory. After reassembly grasp both ends of 
the shaft in the hands and twist the ends back and 
forth. Should excessive wear be indicated by the 
back lash or lost motion the assembly should te 
replaced. 
The universal joint cannot possibly become disas
sembled after it is installed in the vehicle. 
To reassemble the axle shaft and universal j oint 
follow the sequence outlined below: 
a. Place the differential half of the axle shaft in 
a vise, with the ground portion above the jaws. 
b . Install the center ball (one with hole drilled in 
it) in the socket in the shaft, with the hole and 
groove facing you. 
c . Drop the center ball pin into the drilled passage 
in the wheel half of the shaft. 
d. Place the wheel half of the shaft on the center 
ball. Then slip three balls into the raceways. 
e. Turn the center ball until the groove lines up 
with the raceway for the remaining ball. See Fig. 222. 
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FIG. 220- RZEPPA FRONT AXLE 
UNIVERSAL JOINT 

1-Quter Axle Shaft Snap Ring 
2- 0uter Shaft 
3- Universal Joint Inner Race 
4- Boll 
S- CaRe 
6- Axle Shaft Retainer Snap R inR 
7- lnner Shaft 

FIG. 221- SPICER FRONT AXLE 
UNIVERSAL JOINT 

! - Outer Axle Shaft Snap Ring 
2- 0utcr Shaft 
3- Bcaring Retainer Snap R ing 
4- Bcaring R ollers 
S- Bcaring Ret.aincr 
6- Univcrul Joint J ournal Assembly 
7- Inncr Shaft 

Slip t he ball into the raceway and straighten up 
the wheel end of the shaft. 
f. Turn the center ball until the center ball pin 
drops into the hole drilled in the ball. 
g. Install the retainer pin (lock pin) and prick 
punch both ends to securely lock it in place. Always 
use a new retainer pin if available. See Fig. 223 . 

M-8. Rzeppa Universal Joint 
After the assembly has been removed, the universal 
j oint may be disassembled as follows: 
a. Inspect to determine the method of attachment 
of the front axle shaft to the joint. Where three 
screws are used, follow step b. Where there are no 
screws, follow step c. After the axle shaft has been 
separated from the joint, follow steps d through 
h for both types. 
b. Remove the three screws holding the front 
axle shaft to the joint. Pull the shaft free of the 
splined inQer race. To remove the axle shaft re
tainer, remove the retainer ring on the axle shaft. 
c. To remove the axle shaft from the joint, use a 
wooden pry and exert force in the direction of the 
~axis of the axle shaft. Use a mallet, if necessary, to 
exert enough force to drive the retaining ring, in
stalled on the end of the axle shaft, into its groove 
in the spline, permitting the joint to be slipped off 
the axle shaft. 
d . Push down on various points of the inner race 
and cage until the balls can be removed with the 
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FIG. 222- BENDIX UNIVERSAL JOINT BALLS 

help of a small screw driver in the manner il
lustrated in Fig. 224. 
e. There are two large elongated holes in the cage 
as well as four small holes. Turn the cage so the 
two bosses in the spindle shaft will drop onto the 
elongated holes and lift out the cage. See Fig. 225. 
f. To remove the inner race, turn it so one of the 
bosses will drop into an elongated hole in this cage 
and shift the race to one side and lift it out. 

FIG. 223 - INSTALLING BENDIX JOINT LOCK PIN 
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g. Reassembly of the joint is the reverse of disman
tling. Be careful not to damage parts and see that 
they are clean of a ll dirt and grit. 

M-9. Change in 4-Wheel Drive Front Axles 
A change in design of the front axle of four-wheel 
drive vehicles was placed in production effective 
with Serial No. 37549 on Model CJ-3A. In the new 
riesign the front axle shaft outer splined end floats 
in the wheel driving flange and is not retained by a 
nut and lockwasher as originally used. With this 
construction it is no longer necessary to install 
shims between the driving flange and wheel hub to 
provide the correct end float of the axle shaft 
universal joint. 

10611 

FIG. 224-DISMANTLING RZEPPA JOINT 

The new construction, when using the Bendix type 
axle shaf t, is shown in Fig. 226. Note that the 
end float of the Bendix type joint is predetermined 
in manufacture by the position and flange thickness 
of the bushing and the thrust washer shown as 
solid black areas in Fig. 226. These parts are so 
positioned and of the correct thickness to pro
vide .088" [2.24 mm.] maximum end float of 
the universal joint and also to allow the center 
point of the joint to operate at the center line of 
the spindle pivot pins. W ith the correct joint end 
float controlled by the bushing flange and the thrust 
washer, it is no longer necessary to install shims 
between the driving flange and wheel hub, a gasket 
only being used. 
The new type Bendix axle shaft and universal joint 
may be readily installed in an old type axle by 
installing the new type flanged bushing. When this 
is done, discard the shims previously installed be
tween the driving flange and wheel hub, installing 
a gasket only. The installation of the flange bush
ing will provide correct clearances and position of 
the joint. The flanged bushing requires no reaming 
as it is so designed that when it is pressed into the 
spindle it will be compressed to provide correct 
running clearance. Coat the inner surface of the 
bushing with chassis grease before installing the 
spindle. 
The axle construction is similar for installation of 
the Rzeppa joint, shown in Fig. 226 or the Spicer 
Joint shown in Fig. 227. The thrust washer is not 
necessary although it is installed in all axles to 
allow installation of the Bendix type shaft if so 
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FIG. 225-REMOVING RZEPPA JOINT CAGE 

desired. As t he thrust washer is not effective, a 
snap ring is installed at the outer end of the shaft 
to control end float. 
Either Bendix or Rzeppa old type axle shaft may 
be installed in the new type axle. It is advisable, 

1 -Bushin~ 
2- Thrust Washer 

FIG. 226-BENDIX AND RZEPPA TYPE 
AXLE SHAFT AND UNIVERSAL JOINT 

1-snap Ring 
2- Bushing 
3- Thrust Washer 

however, to make the installation in the same man
ner as in the past, installing shims and checking 
end float as outlined below. 
When installing old type axle shafts it is necessary 
to determine the thickness of the shim pack which 
must be installed between the driving flange and 
the wheel hub to provide operating clearance for 
the universal joint. To do this, first install the drive 
flange on the axle splines without shims. Install the 
axle nut and draw it up snugly. Install two op
posite flange screws and draw up l!nug but not 
tight. Use a feeler gauge to measure the space be-

tween the outer end of the wheel hub and the inner 
face of the driving flange. This will determine the 
amount of shims to be installed. In order to have 
proper clearance in the universal joint, it is neces
sary to install shims equal to the space as measured 
by the feeler gauge plus .015" to .050" [0,381 a 
1,270 mm.) . Should no clearance be found between 
the driving flange and hub, install .010" [0,254 mm.) 
shim. 
Remove the driving flange and install the correct 
amount of shims as determined by this measure
ment. Replace the driving flange and install the 
six capscrews. Install the axle shaft nut and re
check to make certain that the proper end float has 
b een obtained. T o make this check first back off 
the axle shaft nut so a .050" [1,270 mm.) thickness 
gauge will go between the nut and the driving 
flange. Tap end of shaft with lead hammer which 
will force t he shaft in the amount of the end float. 
Measure the clearance between the nut and the 
driving flange. If there is less than .015" add to 
thickness of shim pack; if more than .050" remove / 
correct amount of shims. . I 
The parts necessary to install the new type axle . 
shaft assemblies in old type axles have been made 
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FIG. 227-SPI CER UNIVERSAL JOINT 

into kits, the part numbers of which are listed be
low. 
Part No. 

800611 
800612 
800613 
800614 

Models CJ-2A and CJ-3A 
Bendix Type Left Assembly 
Bendix Type Right Assembly 
Rzeppa Type Left Assembly 
R zeppa Type Right Assembly 

M-10. !nstallation - Beudix Type Sh~ft 
To install the Bendix type axle shaft and universal 
joint aS<>embly in the housing proceed as outlined 
below. 
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FIG. 228-STEERING KNUCKLE AND WHEEL BEARINGS 

! - Bearing Adjusting Nut 
2-Lockwasher 
3- Lockwosher 

9 - Left Knuckle ond Arm 
10- Shims 

17-Qil Seal 
IS- Bearing Cup 

4-Bearing Cone and Rollers 
5- Bearing Cup 

11 - Upper Bearing Cop 
12- Lockwosher 
13- Bolt 

19- Bcaring Cone and Rollers 
20 - 0il Seal 
21-Retainer 

6 - S1>indle 
7-Bushing 

14- 0il Seal and Backing Ring 
15- Thrust Washer 

22- Bolt 
23- L ower Bearing C op 
24 - Bolt 8- Filler Plug 16- Axle Pilot 

a. Clean all parts of dirt and foreign matter. 
b. Enter universal joint and axle shaft assembly 
in the housing, taking care not to knock out the 
inner oil seal. Enter the splined end of the axle 
shaft into the differential and push into place. 
c . Install wheel bearing spindle Fig. 228. 
d. Install the brake tube and brake backing plat.e: 
e. Grease and assemble wheel bearings and in · 
stall the wheel hub and drum on the wheel bearing 
spin dle. Install t he wheel · bearing washer and 
adjusting nut. Tighten nut until there is a slight 
drag when the hub is t urned. Then back off ap· 
proximately one-sixth turn. Install locking washer 
and nut, tighten nut, and then bend the lock washer 
over the lock nut. 
f. Install axle shaft washer, .nut and cotter pin. 
g. Install the hub cap. 
h . Install the wheel. 
i. C heck front wheel alig~ment as outlined m 
"Steering" Secti·on. 
j. Bleed the brakes. 
k. Fill· the universal joint housing with lubricant 
through the fillet plug opening. 

M-11. Installation ~·Rzeppa Type Joint 
• In Early Type Steering Knuckle. 

Installation of the Rzeppa-type axle shaft and 
uni-lrersal. joint in ste,ering knuc~les. n.ot equipped 
with spindle bushing . Fig. ~28, is the same as 
outlined above for the Bendix-type joint exFept 

the shimming procedure as covered in Par. M -9 . 
When the Rzeppa joint is installed, disregard in
structions for shim installation and install .060" 
[1,524 mm.) shims. 

FIG. 229- SPINDLE PIN BEARING CUP DRIVER 

M-12. Installation - Rzeppa Type Joint 
• In Late .Type Steering Knuckle. · 

Installation is the same as that outlined in Par. 
M.-10 for the Bendix-type joint except that a snap 
ring is used at the outer end of the. shaft to control 
end float . • .I 
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M-1 3. Spicer Unive rsal Joints 
The Spicer Universal Joint is shown in Fig. 22 7 
and is a cardan cross joint with needle bear ings 
similar in design to the Spicer propeller shaft 
universal joint. On Spicer axle joints, t he snap ring 
slots are in the bear ing retainer, as shown in F ig. 
227. 
T he axle shaft and joint a re removed and installed 
in the same manner as t he Rzeppa joints. Service 
procedures will be found in Section L . 

M-14. Steering Knuckle Pivot Pins 
The steering knuckle pivot pins pivot on tapered 
roller bearings. Replacement of these bearings re
quires removal of the hub and brake drum as
sembly, wheel bearings, axle shaft, spindle, steering 
tie rod, and steering knuckle. D isassemble the 
steering knuckle as follows: 
a . R emove the eight screws shown in Fig. 228 
which hold the oil seal retainer in place. 
b. Remove the four screws holding t he lower 
pivot pin bearing cap. 
c . Remove the four screws holding the upper 
bearing cap in place (on early Model CJ-2A 
vehicles, nuts also attach the steering arm). R e
move the brake hose shield (on M odels CJ-2A and 
CJ -3A) and the bearing cap. The steering knuckle 
can now l::e removed from tl;le axle. 
d . Wash all parts in cleaning solvent. Replace any 
damaged or worn parts. Inspect the bearing and 
races for scores, cracks, or chips. Should the bear
ing cups be damaged, they may be removed and 
installed with Special D river W -138. 

NOTE : On M odel Cj-2A shirr. packs were used 
under both the top and bottom bearing caps and 

~----------------------------------

F IG. 230-TURNING ANGLE STOP SCREW 
1-Stop Screw 

adjustment is made to both shim packs to obtain 
correct preload, keeping the shim pack thickness t he 
same under each bearing cap. 

On M odel CJ-3A and later models .058" [1 ,47 mm.) 
was added to the bottom face of the king pin boss 
on the steering knuckles. This eliminated t he lower 
king pin bearing shims and the adjustment is made 
by shims at the top bearing cap only. 

M-15. Reassembly 
Reverse t he procedure of Par. M -14 to reassemble 
t he unit. When reinstalling the steering knuckle, 
sufficient shims must be installed under t he top 
bearing cap to obtain correct preload on the bear
ing. Shims are available in these thicknesses: 

.003 " [0,076 mm.] .010 u [0,254 mm.] 

.005" [0,1 27 mm.] .030" [0,762 mm.) 
Install one each of the above shims at the top only. 
Install t he bearing caps, lockwashers, and screws, 
and tighten securely. 
Check the preload on the bearings by hooking a 
spring scale, T ool C-690, in the hole in the knuckle 
arm for the t ie rod socket. Take the scale reading 
when the knuckle has just started its sweep. 
The kingpin bearing preload should be 12 to 16 lb. 
[5,43 a 7,24 kg.] with the oil seal removed. R emove 
or add shims to obtain a preload within these limits. 
If all shims are removed and adequate preload is 
still not obtained, a washer may be used under the 
top bearing cap to increase preload. When a washer 
is used, shims may have to be reinstalled to obtain 
proper adjustment. 

M-16. Replaci ng Steeri ng Knuckle O il Seal 
Remove the old steering knuckle oil seal by remov
ing the eight screws which hold it in place. Earlier 
production vehicles are equipped with seals con
sisting of two oil seal ha lves. Later production 
vehicles a re equipped with oil seal assemblies con
sisting of a split oil seal and backing ring assembly, 
an oil seal felt, and two seal retainer plate halves. 
Examine the spherical surface of'· the axle for 
scores or scratches which could damage the seal. 
Smooth any roughness with emery cloth. 
Before installing the oil seal felt, make a diagonal 
cut across the top side of the felt so that it may be 
slipped over the axle. Install the oil seal assembly 
in t he sequence given above, making sure the 
backing ring (of the oil seal and backing ring as
sembly) is toward the wheel. · 
After driving in wet, freezing weather swing the 
front wheels from right to left to remove moisture 
adhering to the oil seal and the spherical surface of 
t he axle housing. This will . prevent freezin5 with 
resulting damage to the seals. Should t he vehicle be 
stored for any period of time, coat these surfaces 
with light grease to prevent rusting. 

M-17. Re moving a nd Ove rha uling Differentia l 
Adjustment and overhaul of the front axle differen
t ial assembly is t he same as that of the full floating 
type rear axle used on early type Model CJ-2A 
vehicles. Information covering dismantling and as
sembling of this differential is contained in 
Section N. 
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NOTE: All service replacement axle assemblies 
are shipped from the factory without lubricant in 
the differential. Lubricant must be added to the 
differential before the axles are installed in vehicles. 
Use the grade and quantity of lubricant specified 
in the appropriate service manual. 
After the axle has been installed in the vehicle, 
check to be sure the lubricant level in the differ · 
entia\ is level with t he fill plug opening. 

FIG. 231-FRONT STEERING 
KNUCKLE 

(With Spicer Universal Joint) 

! - Wheel Hub Cap 
2- Drivin1: F lange Cap Screw 
3-Axle Shaft Drive Flange Gasket 
4-Wheel Scoring Cup 
5-Front Whee l Spindle 
6-Brake Drum 
7-Front Brake Cylinder 
8 - Brolce Backing Plate 
9-Pivot Pin Bearing Cop 

10-Pivot Pin Scorin g Cap Nut 
11-Pivot Pin 
12- Pivot Scoring Adjusting Shims 
13- Pivot Pin Cone and Rollers 
14-Stcering Knuckle Oil Seal 
IS-Front Axle Universal Joint 
16- Thruat Woaher 
17- Brnke Backing Plate Screw 
18- Brake: Shoe nod Lining 
19- Hub Oil Seal 
20- Whecl Hub Bolt Nut 
21-Wheel Bearing Cone ond Rollero 
22- Whecl Bearing Washer 
23-Whcel Scoring Rctainin~: Nut 
24-Whccl Adjusting Nut Lock Washer 
25- Whec l Scoring Retaining Nul 

When adjusting the ring gear and pinion with the 
special adjusting fixture use gauge block "D" for 
all front axles. 

M-18. Steer ing Tie Rod and Bell Crank 
T hese parts of the front axle are covered m the 
Section 0 . 

M-19. 4-Wheel Dr ive Turning Angle 
Adjustment and service information regarding 
turning angles is covered in the Section 0. 

s-out~r &or1ng Con~ and Rollers 
2- 0uter Bcnnng R ace 

7-Uppcr P 1vot Bolt Expana•on Plug 
8-P ivot Bolt 

13-Brake Backing Plate 
14- Brake Drum 
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3- Inner Bearin g C one and Rollers 
4- Inner ~aring Race 
S- Whcel Brake C ylinder 
6- Bieeder Scrow 

9 - Stee ring Knuckle Bushin t:t 
1 0- Lubrication Fitting Opcmn~; 
11 - Fronl Axle !-Beam 
12- Pivot Bolt Thrust Boll Bearing 

1 S-Brake Shoe 
16-Whecl Hub B olt 
17- Spmdle 
I S- Front Wheel Hub 
19- Spindle Nu t 
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M-20. MODEL DJ-3A FRONT AXLE 
The front axle is of the reverse Elliot type. It is a 
steel forging, heat treated for strength and ma
chined to close limits. The steering knuckles are 
mounted on pivot pins which pass through openings 
at each end of the " I" beam and are locked securely 
in position with tapered pins and nuts. The knuckles 
ride on ball thrust bearings for ease of steering. 
See Fig. 232 . 
The knuckles are connected by a tie rod which is 
mounted on ball and socket connections. The tie 
rod is adjusta ble to secure correct toe-in of the 
front wheels. A steering connecting rod connects 
the left knuckle arm with the steering gear arm. 
Standard caster and camber of the front wheels 
are built into the front axle. Wheel camber cannot 
be changed however, caster can be adjusted by 
placing tapered shims or wedges between the 
springs and spring seats. For complete information 
regarding the sreering geometry refer to the 
Section 0 . 

M-21 . Pivot Pin Replacement 
The only parts of the front axle, subjected to wear 
which may require replacement are the pivot pins 
and bushings. T o accomplish this replacement fol
low the procedure outlined below. See Fig. 232. 
a. Jack up the front of the vehicle to free the 
wheels. Install axle stands under the front axle for 
safety 's sake. 
b. Remove the hub cap and dust cap. 

c. Remove the wheel retaining cotter pin, nut, 
and washer. 
d . Remove t he wheel with hub, bearings, and oil 
retainer. 
e. Disconnect the hydraulic brake tube. 
f . Remove the brake backing plate. 
g. Remove the tapered pivot pin lock. 
h . Remove the upper pivot bolt expansion plug. 
i. Drive the pivot bolt and lower pivot bolt ex
pansion plug out through the bottom. When the 
spindle is disassembled, do not lose the spacing 
shim between the upper face of the axle and the 
spindle. 
j . Remove the thrust bearing and bushings. 
k. Assemble in reverse order. Be sure the oil holes 
in the bushings are a ligned with the lubrication 
fittings. Ream the bushings for running clearance 
with the pivot pin. Check the thrust bearing to be 
sure it is n ot worn or damaged. When insta lling 
the pivot pin, align the notch for the tapered re
ta ining pin with the pin hole. When assembling the 
knuckle, guard against lost mot ion between tl e 
axle and inner face of the knuckle. Adjustment is 
made by selective fitting of the spacing shim be
tween the upper face of the axle and the inner face 
of the knuckle. Shims are available in the follow· 
ing thicknesses: 

.011 " [0,279 mm.) .035 " [0 ,889 m m.) 

.033 " (0,838 mm.) 
Do not overlook bleeding the brakes after the axle 
end has been reassembled. 

M-22. SERVICE DIAGNOSIS 

SYMPTOMS 

Hard Steering 
Lack of Lubrication . ... . ........... . . . .. . . . ..... . 
Tires Soft . ... . .. ... . . .. . . . .. ... .. . . . . . ..... .. . . 
T ight Steer ing . . . .... ... .. .. ..... .... . . . . . ..... . 

Low Speed Shimmy or Wheel Fight 
Spr ing Clips and Shackles Loose . ... . ............ . 
Front Axle Shifted ... . . . . ... . .... ... . ....... ... . 
Insufficient Toe-I n ... ... ... .... .... . . . .. .... . .. . 
Improp er Caster . . .. . .. . . . .... .. .. .. . . ... . . .. . . . 
Steering System Loose or Worn ..... ... . . .... . . .. . 

T wisted Axle .. .. . ... . . . ..... .. .. . ..... . . . . . ... . 

High Speed Shimmy or Wheel Fight 
C heck Conditions Under "Low Speed Shimmy" 
T ire Pressures Low or not Equal. ... .... . ... . .. . . . 
W heel Out of Balance . . .. .. ........ .... .. .... . . . 
Wheel Runout . .... ..... . ........... .. . . ... . . · . . . 
Radial R unout of Tires . .. .. .. ... . .... . ....... . . . 
Wheel Camber. .... ........................ . ... . 
Front Springs Settled or Broken . . . . ... ....... . . . . 
Bent Steering K nuckle Arm .. .. . . . .. . . .. .... ... . . 
Shock Absorbers not Effective . . .... ... . . .. . . . . . . . 
Steering Gear Loose on Frame .... . ........... .. . . 
Front Springs too Flexible . . .. . ... . . .......... . .. . 

PROBABLE REMEDY 

Lub ricate 
Inflate 
Adjust . See " Steering" Section 

R eadjust or Replace 
Broken Spring Center Bolt 
Adjust 
Reset 
Adjust or Overhaul Steering Gear, Front Axle or 

Steering Parts 
St raighten or Adjust 

Inflate 
Balance 
Straighten 
Mount Properly 
Same on Both Wheels 
Repair or Replace 
Straighten or R eplace 
R eplace or Repair 
Tighten 
Over Lubricated 
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M-22. SERVICE DIBGNOSIS - Continued 
SYMPTOMS PROBABLE REMEDY 

Tramp 
W heels Unbalanced ... .. . . . .... . .... ....... . .... . Check a nd Balance 

Wandering 
Improper Toe-in .. .. . .. . .... ... . . . . .... . . .. . ... . 
B roken Front Spring Main Leaf . .. .. .. . . . . 

Adjust- ·Check for B ent Steering Knuckle Arm 
Replace 

Axle Shifted .. .. ... . .. . .. . . . . . ... . . . .... .. ... . . . 
Loose Spring Shackles or Clips . .... .. .. .. .. . .... . 

Spring Center Bolt Broken 
Adjust or R eplace 

Improper Caster . . . . . . . . ... . .. .... . .. . . ... . . . . . . 
Tire Pressure Uneven .. . . .. . ... . .. . .. .. . . . . . . . .. . 
T ightness in Steering System . ... .. . . . .... . ... . . . . 
Loose Wheel Bearings . . . . . . ...... . ... . . . . .. .. .. . 
F ront Spring Settled or Broken .. . ... .. ...... . ... . 

Axle Noisy on Pu II 
Pinion and Ring Gear Adjusted too Tight . .... .. .. . 
Pinion Bearings Rough... . ... . .... . . . . . . .. . . . . . . 

Axle Noisy on Coast 
E xcessive Back Lash a t Ring and Pinion Gears .. .. . 
E nd Play in Pinion Shaft ... . .. .... .... . . .. .. .. . . 
Rough Bearing . . . ...... . ........ .. .. . . .. .. . . . . . . 

Axle Noisy on Coast and Pu II 
Ring and Pinion Adjusted too Tight . . . . . .. . . . ... . . 
Pinion Set too Deep in Ring Gear .. . . .. . ... ... .. . . 
P inion Bearing Loose or Worn .. . . .. ... .. . . . . . .. . . 

Back Lash 
Axle Shaft Universal Joint Worn . .... .. . . . . . ... . . . 
Axle Shaft Improperly Adjusted . . .. . . . . . . . . . . . . . . 
W orn Differential Pinion Washers . . . . .. . .. .. . . . .. . 
Worn Propeller Shaft U niversal Joints . . ... .. ..... . 

Emergency 

Reset 
Inflate 
Adjust 
Adjust 
Repair or Replace 

Readjust 
R eplace 

Readjust 
Readjust 
Replace 

Readjust 
R eadjust 
Readjust or R eplace 

Replace 
Readjust 
R eplace 
R epair 

Where difficulty is experienced with front axle differentia l making the vehicle inoperative, 
remove axle driving flanges. This will allow bringing vehicle in under its own power. Be sure 
front wheel drive shift lever is in the forward (disengaged) position. 

M-23. FRONT BXLE SPECIFICBTIONS 

MODEL: 

Front Axle : 
Make 
M odel . . . 
Capncity . 
Description 

Universa l j oints : 
Standard : 

M ake .. 
T ype . .. 

Optionnl : 
Make . . 
Type . . . 

Optional : 
Make . . 
T ype .. . . 

K ing P in Bearing Preload . 

Diffe rential: 
Drive Pinion Offset . . . . . . . . . . . . . . . . . 
N umber of Differential Pinions . ... ..... . . 
G ear Ratio: 

Standard . . ..... . . 
Optional . .. . ..... . 

Ring Gear P itch Diam eter . . 
P inion Adjustment . . . . . .. . 
Pinion Bearing Adjustment . . . 
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All F our Wheel 
Drive M odels 

Spicer 
25, 27 o r 27A 

2000 lb. (907 kg. J 
Full -floating 

H ypoid G ears 

Spicer 
C ardan Cross 

Bendix 
C onstant Velocity 

Rzeppa 
Const ant Velocity 

12 to 16 lb. [5,44 a 7,25 k g. J 

I .38" [35,05 mm.J 
2 

4.27:1 
5.38:1 

7.75" (19,68 cm.j 
Shim 
Shim 

DJ-3A 

C lark 
130097 

2000 lb. [907 kg.J 
Reverse Elliot 
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SUBJECT 

AXLE SHAFT: 
Removal. .. .. .. . 

REaR AXLE 

Contents 
PAR. SUBJECT 

DRIVE PINION: 
PAR. 

. .. N -3, N -4 Adjustment .. ... . . .. . . ..... .... ....... . N -10 

DIAGNOSIS . .. .. . .. . ... .... .. .. . ... . . . . N -23 
Pinion and Ring Gear Setting Gauge . . .. . . . N -9 

POWR -LOK DIFFERENTIAL: 
DIFFERENTIAL: .. ... . .... . . ........ .. . . N -5 Application . . . . . . . . . . . . . ... . ... ..... . . N -17 

Assembly ... ....... .. .. .............. . . N -11 Overhaul . . . . . . . . . . . . . ... ... ... . .... . N -19 
Disassembly .. .. . . .. . . . .. ..... . ... . .. . . . N -6 Trouble Shooting .... . .. .. .. . .. .. .. ... . . N -20 

DIFFERENTIAL CASE: REAR AXLE: 

Adjusting Differential Side-Gears . . ..... N -12A Installation .. ... . . .. ....... .. ......... . N -13 
R emoval .. . .. .. ... .... ...... . ....... ... N -2 Adjusting of Differential -

Preload and Ring Gear Back-Lash . . . . . N ·11 REAR WHEEL NOISE . ... ..... ..... . . N -22A 
Assembling Differential Case .. ... .. . ..... N -1 2 SPECIFICATIONS . . . .. .. . . .. .. . . . . . . .. N -24 

1- Hub Cop 
2- H ex N ut 
3-Rear Wheel Hub 
4- Wheel Broke Drum 
5- B rake Wheel C y linder 
6-Buckin~: Plnte 
7- Brokc Cylinder Bleeder Screw 
8- Axlc Sho(t Outer' G rtose Retainer 
9- Axle Shoft Bearing C one ond R oller 

10- Axle Shaft- Left 
11 - D iffcren tiRI Bc:arin~ C one ond R oller 
12-DifTc:rcntiol Shims 
13- Axl t" Dri ve G eor and Pinion 

FIG. 233 REAR AXLE 

14- Pinion BellrinR Shims 
IS- Drive Pinion Oil Sc&l 
16- Universal J oint End Yoke 
17- Drive Pinion Oil Slin~cr 
18- Drivc Pinion Outer lkoring C one nnd 

R o ller · 
19- Drivc Pinion Outer Scoring Cup 
20- 0rive Pini on Inner Bearing Cup 
21 - Drivc Piniol) Inner Bearing 

Cone and R oller 
22- Pinion M at< Shofl Pin and Lock 
23- Axle Shoft - Right 
24 - Side Gear 

25 - Pipe Plu~; (Filler) 
26 Pinion M a t e 
27 - Pinion M ate Shaft 
28 Drive Gc~tr Screw 
29- Drivc Gear Screw Strap 
30- Axle S huft S pocer (Center Block) 
3 1- Diffcrcntiot Bearing Cup 
32 Axle H ousinll Cover Gasket 
33- Axle Shaft Oil Seal (Inboord) 
34- Lubrication Fitting 
35- Axle Short Scoring Cup 
36- R ear Axle Sha ft Bearin g Shims 
37- Brake Shoe nnd Lining 
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N- 1. GENERAL 
The rear axle on a ll models discussed here is of the 
semi-floating type with the exception of the Model 
Cj-2A built previous to Serial No. 13453. All 
M odel CJ-2A vehicles before this serial number are 
equipped with the full-floating type. 
Information for front and rear axle differentials is 
covered in this section. All models have full-floating 
hypoid front axles. 
For Powr-Lok differential, see the special instruc
tions at the end of this section. 
Information for axle shaft adjustment is given in 
Section Q. 

NOTE: Whenever an axle differential is inspected, 
see if the ring gear lock straps are present. These 
straps should be installed on those axles without 
them. See Fig. 238. 

FIG. 234-RATIO AND POWR-LOK 
DIFFERENTIAL IDENTIFICATION 

! - Ratio Tag 2- Powr-L ok Tug 

FIG. 235 - AXLE MODEL IDENTIFICATION 

The axle model number is cast into the axle housing 
on or near one of the reinforcing webs. See Fig. 235. 
A metal tag under one of the differential housing 
cover screws is stamped to identify the number 
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of teeth in the drive gear and pinion. See Fig. 234. 
By dividing the larger number (ring gear teeth) 
by the smaller number (pinion teeth) the axle 
ratio can be determined. Thus, 4 7/11 denotes a 
4.27:1 ratio. 

NOTE: E arly production CJ-3B, CJ-5, CJ-6, 
models have a 5.38 axle ratio wit h a transmission 
low-gear ratio of 2. 798. Late production models 
have a 4.27 axle ratio, with a new transmission 
having a low-gear ratio of 3.339. This transmission 
can be identified by a threaded gear shift lever for 
the gear shift knob. Both early and late production 
transmissions are interchangeable. 

N-2. Removing Rear Axle Assembly 
Raise the rear of the vehicle with a hoist and 
safely support t he frame ahead of the rear springs. 
Remove the wheels and disconnect the propeller 
shaft at the rear universal joint companion flange. 
D isconnect the shock absorbers at the axle mount
ing pads. D isconnect the brake hydraulic hose at 
the tee just forward of the tubing clipped to the 
axle. Support the axle assembly on a jack, remove 
the spring to axle U -bolt clips and slide the as
sembly from underneath the vehicle. 

N-3. Full Floating Axle Shaft Remova l 
• Early M odel CJ -2A. 

To remove the full-floating axle shaft, it is not 
necessary to jack up the rear wheel. Removal 
procedure: 
a. Remove the six screws holding the driving 
flange to the wheel hub. 
b. Screw two flange screws into the threaded holes 
in the axle flange to loosen the shaft. Remove the 
shaft. 
c. If shaft is broken, remove the outer piece of the 
shaft. Then, loop a piece of stiff wire over the piece 
of shaft remaining inside the housing. Pull the 
wire to bind the loop on the shaft piece and re
move it. 
d. Replace the shaft in reverse order. Install the 
shaft carefully so the inner oil seal at the differen
tial is not knocked out. 

N-4. S emifloating Rear Axle Shaft Remova l 
• Refer to Fig. 233. 

To remove axle shafts from an axle follow the 
sequence below: 
a. Jack up the wheel and remove the hub cap. 
b . Remove the axle shaft nut. 
c . Use a puller (Tool C-319, Fig. 236), to remove 
the wheel hub . 
d. Remove the screws attaching the brake dust 
shield, grease and bearing retainers, and brake 
assembly. Remove the shield and retainer. 
e . Pull out the axle shaft with Tool C-63 7 using 
care not to lose the adjusting shims. Should 
an axle shaft be broken, the inner end can usually 
be drawn out of the housing with a wire loop after 
the outer oil seal is removed. However, if the broken 
end is less than 8" [20,3 em.] long it will usually be 
necessary to remove t he differential. 
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FIG. 236-WHEEL HUB PULLER 

To remove the bearing from an axle shaft, use 
Combination Bearing Puller W-104-B shown in 
Fig. 245. 
If both shafts are to be removed, keep the shims 
from each shaft separate and replace them on the 
shaft from which they were removed to maintain 
correct bearing adjustment. 
Assembly is the reverse of disassembly. 

Note: Place the hub and drum on the axle shaft 
taper and then inserting the axle shaft key in the 
keyway. Never install the key in the keyway before 
placing the hub and drum assembly on the axle 
shaft. This procedure holds true on any 'Jeep' 
vehicle equipped with a semi-floating axle. Fur
ther, be sure that the axle shaft nut is torqued to a 
minimum of 150 lb-ft. [21 kg-m.) 

Check the shaft oil seal before installing the axle 
shaft. 

FIG. 237-0IL SEAL DRIVER 

16 17 18 

14 1~ ~~'or 
'c,\)g 1~ 

ff~ 
10 

18 

10134 

FIG. 238- REAR AXLE 

!-Bearing Cup 
2-Cone and Rollers 
3-shims 
4-Differcntial Case 
5-Gcar and Pinion 
6-lnner Bearing Cone and Rollers 
7- Inner Bearing Cup 
a-shims 
9- Fitting 

10- Houaing 
11-0uter Bearing Cup 
12-Quter Bearing Cone and Rollers 
13-0il Slinger 
14- Gasket 
15-Qil Seal 
16- Dust Shield 
17-End Yoke 
IS- Washer 

19-Pinion Nut 
20- Shims 
21-Cup 
22-Cone and Rollers 
23- 0il Seal 
24-Drain Plug 
25 - Thrust Washer 
26- Differcntial Gears 
27-Thrust Washer 

28- Axle Shaft 
29-Spacer 
30- Gasket 
31-Housing Cover 
32- Serew and Lockwasher 
33-Filler Plug 
34- Lock Pin 
35-Pinion ShBft 
36- Lock Strap 
37-Serew 
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If replacement is necessary, use Axle Shaft Oil 
Seal D river W -186, Fig. 237. Also check the grease 
retainer and replace it if there is any doubt of 
its condition. 
Adjust the wheel bearings as outlined in Section Q . 

N-5. DIFFERENTIAL 
Differentials of both front and rear axles are covered 
here with the exception of Powr-Lok. Powr-Lok 
differentials a re covered starting with Par. N -14. 
Before disassembling the differential, it is advisable 
to determine through inspection the cause of 
difficulty or fa ilure of the parts. Drain libricant 
from the d ifferential housing and then remove the 
differential cover. Wash the differential parts 
thoroughly with solvent so the parts can be care
fully inspected. Should it be determined by this 
inspection that t he d ifferentia l requires overhauling, 
the axle must be removed from t he vehicle. 

N-6. Disassembly 
• Refer to Fig. 238. 

a. Remove the axle shafts. R efer to P ar. N -3 
or N -4 for rear axles and Section M for front axles. 
b. Remove the housing cover and four screws 
holding the two differential side bearing caps in 
posifion. M ake sure there are matching letters or 
other m arks on the caps and the housing so that 
each cap can be reinstalled in the same position 
and location from which it is removed. 
c . I t is necessary to spread the carrier as the 
differential bearing has initial preload. Use H ousing 
Spreader T ool W -129, as shown in Fig. 239, to 
spread the housing. Clamp on a d ial indicator. From 
the side, measure the carrier spread. When the 
spreading force is applied, do not exceed a limit of 
.020" [0,50 mm.l. R emove the dial indicator. Care
fully pry the differential case loose, using pry bars 
at t he heads of the ring gear bolts and carrier 
casting. 

F IG. 239- DIFFERENTIAL CARRIER SPREADER 
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C AUTION : Remove the spreader tool to prevent 
the possibility of the carrier taking a set. 

FIG . 240 REMOVING DIFFERENTIAL 

d . Should the spreader tool be unavailable, use 
two pry bars, one on each side of the differential 
case opening, to pry out the differential as snown 
in Fig. 240. 
e. Turn down the lock strap tabs and rerrove the 
screws and lock straps holding the differential 
ring gear to the differential case. 
f . The differential shaft is held in place by a lock 
pin. Use a small punch as shown in Fig . 24 1 to 
drive out the lock pin. Remove the differential 
shaft. 
g. Using care not to lose the pinion thrust washers. 
remove the differential pinion gears. 
h. T o remove t he drive pinion, first remove t he 
universal joint end yoke assembly. Use T ool 
C-3281 to hold the shaft as shown in Fig. 242 
while removing the nut. Use Puller. T ool W -172, 
or C -452 to remove the end yoke as shown in Fig. 
243. 
i. R emove the pinion shaft oil seal. Use Puller. 
T ool W -25 1 as shown in Fig. 244. 

FIG. 2~I-REMOVING LOCK PIN 
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FI G. 242 FLANGE HOLDI NG WRENCH 

j. With a hammer and brass drift, drive on t he 
end of the pinion shaft to force the pinion into the 
differentia l housing so it can be removed. 
k. Wash all parts in solvent using care not to lose 
any of t he shims (which adj ust t he pinion shaft 
bearings or differential side and pinion gears) . 

FIG. 243- END YOKE PULLER 

N-7. Differential Carrier Bearing Cups 
To remove the inner and outer differential carrier 
bearing cups, use Puller, W -99-B, Fig. 248 and 249 
with its adapter plates which are a part of W-99, 
W -99-A tool kits. Oil the puller screw threads 
with clean engine or machine oil. Remove the inner 
bearing cup fi rst. 
To replace t he bearing cups, Puller W -99-B ·T ool 
kit is used to pull the inner bearing cup into the 
housing. Driver W -126 is used to install the front 
bearing cup as shown in Fig. 250 . Procedure for 
removal is given below. 
a. Remove the hex nuts from each end of the 
Puller . 
b. Carefully insert the round adapter with two 

FIG . 244 - REMOVI NG P INTON SHAFT OIL SEAL 

flat sides through one of the tearing cups and 
position it behind the inner bearing cup shoulder . 

c . Insert t he short-threaded end of the main puller 
screw through the hole in this adapter and secure 
the adapter with a hex nut. 

d . Position the plate across the open face of the 
differentia l housing and secure it with a hex nut. 

e . Make sure the adapter plate sets flat against 
the pinion rear bearing cup. Turn down the nut to 
remove the bearing cup. 

f . Reposition the puller to remove the outer 
bearing cup. The adapter should be seated firmly 
against t he shoulder of the cup with the long
threaded end of the main puller screw through its 
center. The plate is positioned against the front 
seat of the differential housing. 

g. M ake sure the adapter plate sets flat against 
the pinion outer bearing adjusting shims. Turn 
down the nut to remove the bearing cup. 

FIG. 245- BEARING PULLER 
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10533 

FIG. 246- BEARING PULLER ADAPTER AND 
HOLDING RING FOR USE WITH ARBOR PRESS 

1- Hol:ling Ring 2- Adapter 

FIG. 247-PINION BEARING INSTALLING SLEEVE 
1- Sleeve 
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FIG. 248·- PULLING PINION SHAFT 
INNER BEARING CUP 

N-8. Re moving Pinion a nd Differentia l 
Case Bearings 

To remove the differential case bearings and pinion 
bearings Fig. 238, use Bearing Puller W-104-B 
as shown in Fig. 245. 
Use of the above pullers assures easy removal of 
bearings without damage to cages or rollers as 
pulling pressure is applied directly to the bearing 
cone. 
To install the inner pinion bearing on model 44 
axle pmions use Installing Sleeve, Tool C-3095 
model 27 axle use Tool W -262 as shown in Fig. 247. 

FIG. 249- PULLING PINION SHAFT 
OUTER BEARING CUP 

N-9. P inion a nd Ring Gear Setting Gauge Set 
For correct and easy adjustment of the drive pinion 
use a Pinion and Ring Gear Setting Gauge Set 
W-99 -B. This set includes a tool with adapter to 
remove and install pinion bearing cups, a C-clamp 
aligning fixture that locks to the pinion shaft and 
aligns a dial indicator which accurately measures 
the distance from the pinion head to the bottom of 
the differential side carrier bore, master gauge 
blocks, and a dial indicator . 
Each C-clamp aligning fixture is embossed with 
it s part number; usage is as follows: 
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FIG. 250 PINION SHAFT FRONT 
BEARING CUP DRIVER 

W-101 -3A (from W -99 kit) for all axles requiring 
gauge blocks A thru E. 
W -101-16-A (from W -99-A kit) for all axles requir
ing gauge blocks A tbru F. 
W -101 -14A (from W-99-B kit) for a!l axles requir
ing gauge blocks A thru G . 
Three gauge blocks are currently used : 
W -101-11 (in W-99 and W -99-A kits) has A, B , C , 
D, markmgs. 
W -10 1-13 (in W -99-A kit; supersedes W-101-9 in 
W -99 kit and only marked for E gauge) has E 
and F markings. 
W -101-17 (in W -10 1-21A kit) has G markings. 
A supplementary ki t, W-101-21 A. will adapt either 
W -99 or W -99-A basic kit to use for model 70 axle 
used on FC-1 70 dual-rear-wheel models. It includes 
spacer W -101 -19 needed for model 70 axle used on 
FC-170 dual -rea.r -whe<::l models. This supplemen
tary ki t plus W -101-24 gauge block will make a 
W -99-A kit equal to a W-99-B ki t . 
Subst ituting W -I 01 -16A C -clamp aligning fixture 
for W -101 -3A and adding W-10 1-13 gauge block to 
the W -99 kit will bring a W-99 ki t up to include the 
same items as a W-99-A kit. 
The correct gauge for setting axles covered in this 
book is indicated in Par N-10. 

N-10. Drive Pinion Adjustment 
• R efer to Fig. 252. 

Before attempting to adjust the ring gear back lash 
and run out, the drive pinion should be carefully 
checked and adjusted. The pinion is correctly 
positioned in relation to the ring gear by the use 
of shims which a re placed between the inner 
bearing cup and the housing. These shims are 
available in t hese thicknesses: 

.003" [0,076 mm.) .010" [0,254 mm.) 

.005" [0,127 mm.J 
Should it be necessary to remove and replace the 
pinion shaft bearing cups, this may best be accom· 
plished by using pinion shaft bearing pullers as 
described in Par. N-7. 
When using this gauge do not install the oil seal 

until the pinion is adjusted. Use sleeve Tool 
W -162, in place of the universal joint yoke to 
hold the pinion in position for adjustment. 
This gauge is equipped with a dial indicator which 
measures the distance from the finished surface on 
the head of the pinion to t he center line of t he 
differential carrier bearing. Establishing this dis
tance determines the correct amount of shims to 
be installed to provide the correct positioning of 
the drive pinion. All pinions are marked on the 
head with a dimension indicating the proper 
number of thousandths of an inch they must be 
adjusted either plus or minus from standard. For 
example, a pinion marked plus three means it 
m ust be adjusted .003" [0,076 mm.] further away 
from the ring gear center than standard and t he 
gauge dial must read plus .003" when the pinion 
is correctly shimmed. 
M aster gauge blocks are supplied with this tool 
so that the o riginal zero or standard dimension 
is accurately and easily established. The gauge 
blocks provide eight different standards for dif
ferent axles. The eigh t standards are indicated 
withA, B , C. D. E, F , G,andHmarkingsstamped 
on the gauge blocks. Use only the blocks listed 
below fo r the axles covered here. 
M odel 23 Axle . . . . . . . . . . . 
M odel 25 Axle (4 .27 :1 Ratio). 
M odel 25 (all other ratios) . . . . 
Model 27 Axle 

.. ....... . D 

M odel 44 Axle 

... ..... .G 
.. ........ D 

.. H 
. E 

The dial gauge is set t o the master gauge for the 
different axles as shown in Fig. 252. Use t he correct 
master gauge surface for the model axle being 
adjusted. H old the dial indicator and gauge as 
shown and set the dial bezel to position the hand 
at zero with one-half t urn tension on the gauge pin. 
This sets the dial to register at zero when mounted 
in the axle when the d istance between the finished 
head of a standard pinion and the center of the 
diffe re nlial carrier is spanned. After setting the 
dial , use care not to j ar it or t urn the bezel to dis
turb the setting. Assemble the pinion in the case 
with the same thickness shim packs originally in
stalled and without the oil seal. 

FIG. 251 PINION ADJUSTING FIXTURE 
1- Oint Indicator 
2- Pinio n 
3- Seol 
4- Vokc 
5- Thumb Screw 
6- Guide Pin 

7-C·Clnmp 
8-Slccvo 
9- Bcarinl! 

10-H ousi n& 
11 - Stationary Guide Pin 
12- 0ifferential Housing 
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FIG. 252- PlNION MASTER GAUGE 

Assemble the dial gauge body to the C -clamp by 
slipping t he housing over the stationary guide 
pin. H old the gauge head and the large end of 
the C -clamp in one hand and position it over the 
pinion. P ress t he gUJde pin at the small end of 
the C -clamp into t he threaded end of the pinion 
and Jock it into position with the thumb screw. 
Wit h the C-clamp correctly seated in the d rive 
p inion shaft lathe center and the dial indicator 
contact point bearing against t he differential 
carrier side bearing bore, as shown in Fig. 251. 
hold t he dial gauge housing agamst the drive 
pinion head. Swing the dial gauge body back and 
fort h across t he bearing bore and watch t he dial 
reading. The lowest reading indicates the center 
of the bearing bore and if the shim pack is of the 
correct thickness, t he dial gauge reading will be 
t he same as the etched marking 0 :1 t he pinion head. 
F or example, if t he pinion is marked plus three, 

FIG. 253- SETTING DIAL GAUGE TO MASTER 
GAUGE BLOCK FOR MODEL 70 AXLE 

!-Gauge Block 
2-C·Ciamp 

3- Spscer 
·1- Diol Indicator 

the dial should indicate plus .003". If the pinion 
is marked minus three, t he dial should indicate 
minus .003". Should the dial reading fail to agree 
with the marking on the pinion head note the 
difference and a corresponding amount of shims 
should be added or removed to secure the correct 
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adjustment (reading on dial and pinion marking 
agree). 

NOTE : To increase t he dial reading decrease shims; 
to decrease t he dial reading increase shims. 
Example: With a dial reading of minus .001" a nd 
a pinion marking of plus .002" remove .003" shims 
to obtain a higher dial reading of plus .002". 

Recht:ck the adjustment if any changes a re made. 
Be sure to set the d ial to the correct face of t he 
master gauge. 
After correctly locating the pinion . adjust t he 
pinion bearing preload. Start with approximately 
.065'' 11.651 mm.J shim pack between the shoulder 
of the pinion and outer bearing cup. R eassemble 
the outer bearing, yoke. washer, an:i nut. Tighten 

FIG . 254 PINION SETTING GAUGE 

to a torque of200 to 220 lb-ft. [27,66 a 30,43 kg-m.]. 
Using an inch-pound torque wrench, check the ro
tating torque (disregard starting torque). Torqu~ 
should be I 0 to 25 inch-pounds [0 , 116 a 0 ,288 kg-m.]. 
Add or remove shims to obtain the recommended 
rotating torque. 
Do not install the oil seal until t he differential has 
been assembled and t he entire unit checked. When 

FIG. 255- UNIVERSAL JOINT FLANGE 
INSTALLING TOOL 
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installing the unive rsal jo int fl ange. use fla nge 
installing Tool W -162 , Fig . 255 . 

N-11. Adjustm ent of Differential Bearing 
Preload a nd Ring Gear Backlash 

Numbers in pa ren t heses refer t o F ig. 238. 
The adjust men t of t he differen tial bearings is 
mainta ined by t he use of shims placed between 
diffe re ntial case a nd t he bearing cone a nd roller. 
To adjust the differe n t ial bear ing preload, fi rst 
install the d iffe rential case and bea rings in t he 
carrier wit hou t shims and with the bearing cups 
snug. 
H o lding t he ring gear in contact wi t h t he p inion. 
a nd using a screwdriver blade to move the bearing 
cups t oward t he center, insert fee ler gauge in 
bet ween both bearing cups and the carrier. After 
t he shim pack for each bearing has been established, 
remove the different ial assembly, keeping the 
shim packs separated. Add an additional .0 I 5" 
[0,038 1 m m.] t hickness of shims to t he pack on 
the tooth side of t he ring gear . 
T here should be only .001 " to .002" [0 .0254 a 
0,0508 mm. I backlash. 
P lace the d ifferential bearing shim packs on t he 
d ifferential case under each bearing . 
Install the bearings with Driver W -142 for models 
23 a nd 25 axles, d river W -188 for model 44 a nd 
driver C -3716 for model 27 axles . . as shown in 
Fig. 256. 

Note : W hen overha uling the fu ll -float ing type 
d ifferen tial used on all front axles of t hese models, 
check t he inner a xle oil seals to determine if t hey 
a re satisfactory. Should new seals be required 
install t hem with Tool W -128 as shown in Fig . 257 . 

Attach t he carrier spreader tool W- 129, install a 
d ial indicator, and spread t he carr ier a maximum 
of .020" [0,508 mm.]. Remove the indicator, 
lubricate the bearings, and then place t he differen
tial assembly in the car rier. I n t he a bsence of 
tool W -129. the assembly may be installed by 
cocking t he bearing cups slightly when the differen
tial is p laced in t he carrier. See Fig. 258. 
T ap t he un it ca refu lly into place, ma king sure t he 
ring gear teeth mesh with the pinion teeth. I nstall 
bearing caps, matching their mark ings with t hose 
on t he carrier. Apply sealing compound to t he screw 
threads. T orq ue the screws 70 to 90 lb-ft. (9,68 a 
12,45 kg-m.]. 
Install indicator to check ring gear backlash. 
See Fig. 259 . Check backlash at t wo points. 
Backlash must be held between .005" to .01 0" 
[0 ,13 a 0,25 m m.]. If backlash does not fa ll within 
specificatio ns, shims should be interchanged be
tween t he two d ifferen t ial bearing shim packs 
unt il correct backlash is obtained. 

Note : Cha nging t he posit ion of a .005" [. 127 mm.] 
shi m from one side t o t he other will cha nge the 
a mount of backlash approximately .003" [.076 
mm.]. 

Check ring gear for runout. A reading in e xcess 
of .006" [0,152 mm.] indicates a sprung diffe rent ial 
case, dirt between the case and the gear, or loose 
ring gear screws. 

In order to assist in det ermining whether t he gears 
are properly adjusted, when the Pinion and Ring 
Gear Ga uge Set N o . W -99B, is not available, 
paint the bevel gear t eeth wit h red lead or prussian 
blue and t urn the beve l gear so t he pinion will 
ma ke a n impression on t he teeth. The correct 

FIG. 256 DIFF ERENTIAL BEARING DRIVER 

- -- J 

F IG . 257-INNER OIL SEAL INSTALLER 

procedure to follow in the e vent o f a n unsatis
factory t ooth contact is shown in Fig. 260. After 
the differentia l has been assembl.ed a nd adjusted, 
the pinion shaft oil seal should be insta lled : 
Remove the sleeve previously inst alled in place 
of the universal joint yoke and install the oil seal 
with Tool W -14 7 shown in Fig. 26 1 . 
Install the universal joint yoke with Flange I n 
stalling Tool W -162 , as described in Par. N-10 . 
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Install pinion nut and cotter pin. Then install axle 
shafts and differential housing cover. 

Note: To drive t he latest type pinion shaft oil 
seal, the diameter of t he recess on the driving end 
of Tool W -147 must be 2.031" [51 ,59 mm.]. E arly 
production W-147 tools had a recess diameter of 
1.975" [50,15 mm.J. If necessary, increase the 
diameter of the tool as shown in Fig. 262 , so that 
it can be used to drive either type seal without 
damaging the seal. 

FIG. 258- INSTALLING DIFFERENTIAL 

N-12. Assembling Differentia l Case 
The relative assembled position of the interna l 
pa r ts of the differential a re shown in Fig. 238 . 
Reassemble the differential pinions, side gears, 
thrust washers, and shaft in place. Do not overlook 
insta lling the differential shaft lock pin. 

NOTE: At this time, check differential bevel side 
gear clearance and adjust if necessa ry as described 
in P a r. N-11. 

FIG. 259·-CHECKING RING ,GEAR BACKLASH 
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In order to prevent the lock p in from working out, 
stake it in position with a punch. 
Carefully examine the surfaces of the differential 
case and the ring gear to make sure there are no 
foreign particles or burrs on the two contacting 
surfaces. Line up the holes in the ring gear with 
those on the differential case and then p lace it in 
position on the case by tapping it lightly with a 
mallet. Install the screws which hold the ring gear 
to the differential case. Make certain t hat the 
screw Jock tabs are bent around the heads so there 
is no possibility of screws working loose. Screws 
should not be lubricated. Torque screws 35 to 55 
lb-ft. [4,84 a 7,60 kg-m.]. 

NOTE: If ring gear bolt locking straps (Fig. 238) 
are not present, install them using longer screws. 

N-12A. Adjusting Differential Side Gears 
Clearance between the differential side gears and 
differential case should be .000" to .006" [0,00 a 
0 ,15 mm.]. Use this procedure to check the clearance. 

THE HEEL OF GEAR TOOTH IS THE LARGE 
END, AND THE TOE IS THE SMAll END. 

m~-fACE 

_) (L\~LANK 
WORKING DEPTH CLEA RANCE 

TOO MUCH BACK L ASH 
MOVE GEAR TOWARD PINION 

MOVE PINION OUT 
AIVAY FROM RING GEAR 

CORRECT SETTING 

--"', -~ 

~H 
TOO LITTLE BACK LASH 

MOVE GEAR AWAY FROM PINION 

MOVE PINION IN 
TOWARD RING GEAR 

COMPROMISE SETTING 
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a . With the differential positioned as shown in 
Fig. 263, bounce the differential lightly on a flat 
surface so the differential gears settle. 
b. Measure the clearance between side gears and 
the case as illustrated . 

c. If the clearance exceeds .006", add shims 
between the side gears and the case. To bring the 
clearance within specified tolerance, shims in these 
thicknesses are available: 
.004" [0,10 mm.], .006" [0,15 mm.], .008" [0,20 mm.] 

FIG. 261- PINION SHAFT OIL SEAL INSTALLER 
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FIG. 262- TOOL W - 147 MODIFICATION 

! - Original Oia meter 1.975 • isO,l67 mm.] 
2- M odified Oinmcter 2.031 ' [51.587 mm. J 
3- R adius JS" (3.2 mm.l 

FIG. 263- CHECKING SIDE GEAi' CLEARANCE 

When shims are required, there must be at least 
one shim on each side. Also, keep the shim packs 
as equal as possible. After adding shims, repeat 
the clearance check. 

N-1 3 . Insta lling Rea r Axle in Vehic le 

Note: All service replacement axle assemblies are 
shipped from the factory without lubricant in 
the differential. Lubricant must be added to the 
differential before the axles are installed in vehicles. 
Use the grade and quantity of lubricant specified 
in the appropriate service manual. 
After the axle has been installed in the vehicle, 
check to be sure the lubricant level in the differen
tial is up to the filler plug opening. 

To install the axle under the vehicle, have the end 
of the vehicle secur.::ly supported with a chain 
hoist or a support under the frame just a head of 
the rear springs. Place the axle in position and raise 
it so the spring clips and front spring bolts may be 
installed. N e xt connect the brake line hose at frame, 
install lock clip and attach the brake line. Connect 
the shock absorbers at the axle mounting pads. 
Connect the propeller shaft at t he rear universal 
joint. 
The wheels may then be installed and the vehicle 
lowered to the floor. 
Bleed the brakes to remove any air from the lines, 
first making certain that there is an ample supply 
of brake fluid in the master cylinder reservoir. See 
'Brake' Section for further instructions. Fill the 
axle housing with the proper lubricant. See 'Lubri
cation Section'. 

N-14. POWR-LOK DIFFERENTI A L 
Optional equipment. 
Identification, application, servicing, and trouble 
shooting of the Powr-Lok differential are explained 
in the following paragraphs. 

N-1 5 . Identif icatio n 
Powr-Lok differentials are determined by a brass 
tag under one of the differential carrier housing 
cover screws . This tag is usually placed opposite 
the axle ratio tag as shown in Fig. 234. This t'lg is 
stamped either with a letter T or with "USE 
LIMITED SLIP DIFF. LUBE ONLY." 

N-16 . Powr-Lok C h anges 
The disc type Powr-Lok differential is currently 
used on a ll P owr-Lok a xle assemblies. Both t he 
cone type and disc type have been used on vehicles 
with the Model 44 axle. Only the disc t y;Je is now 
available . However, as the d isc type is interchange 
able as a complet e assembly with the cone type, 
no service problem is presented. 
The disc type also has been produced .vith t wo 
different types of friction plate and d isc sets or 
clutches. In the early disc type, all plates and discs 
were the flat type. The late disc type assembly 
order is shown in Fig. 265 and should always be 
used as the guide to properly assembling t he plates . 
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Note that Fig. 265 shows one side only and the 
opposite side would be the reverse order when the 
reference arrow A is pointing toward the case in 
the opposite direction. 

N-1 7. Application 
T he Powr-Lok differential can be installed in the 
axle assembly of some models which did not have 
Powr-Lok as original equipment. On other models, 
a complete axle assembly or other related parts 
will be required to convert to P owr-Lok. 

Note: When converting a standard axle to a 
P owr-Lok axle, if possible fashion a metal tag 
marked with the letter T and install as described 
under Identification above. 

a. All vehicles with M odel 44 rear axle can be 
converted by installing the proper Powr-Lok dif
ferential in place of the standard differential if the 
original axle shafts have involute splines. If not, 
the proper involute splined shafts for the vehicle 
will have to be installed. 
b. M odel 23, 25 and 27 axles may be converted by 
installing the proper Powr-Lok differential. 
c. The axle shaft spacer and axle shaft spacer roll 
pin shown in F ig. 264 a re used only with a semi 
floating axle. These parts are not present on a 
Powr-Lok full -floating axle. This means that the 
spacer and roll pin will be found in the rear Powr 
Lok a xle differential but not in the front Powr 
Lok axle differential. 

N-18. Servicing Powr-Lok 
Whenever a replacement or conversion Powr-Lok 
differentia l assembly is to be insta lled in an axle 
which has been previously in service and acquired 
mileage, be sure to record the amount of backlash 
between the ring gear and pinion at the time of 
disassembly. When the axle is again assembled the 
ring gear and pinion must be set to this same 
amount of backlash. 

Note : Parts are not available for any cone type 
P owr-Lok differential. If repair of these differentials 
is necessary, the complete unit must be replaced. 
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Note : The only lubricant specified for Powr-Lok 
differentials is Jeep Powr-Lok Differential Oil, 
P art No. 94557, furnished in pint cans. Ordinary 
multipurpose gear lubr icant must not be used. 

N-19. Powr-Lok Differentia l Overhaul 
The procedure for overhauling disc type Powr-Lok 
differentials is as follows: 
a . R emove t he Powr-Lok d ifferentia l case assembly 
from t he axle. D o not remove the ring gear or bear
ing cones unless replacement is to be made. M ark 
the bearing cups so they may later be reassembled 
with the same bearing cones. M ark the differential 
case halves for correct alignment at reassembly. 
E ach pinion mate cross shaft should also be marked 
so t hat each pin cam surface will match with t he 
same V -ramp in the case when reassembled. 
b . Separate the case halves. 
c . Remove clutch friction discs and plates. Care 
should be taken to see how the friction plates and 
friction discs and dished plates are assembled. The 
illustration (Fig. 265) shows the a rrangement of 
plates and discs used for current production model 
Powr-Lok differentials. E arlier production dif
ferentials will have a d ifferent arrangement, and 
a different number, of plates and discs. If the plates 
and discs are not to be replaced, t hey are to be rein 
stalled in their original a rrangement. If the rlates 
and discs are to be replaced, the new plates and 
d1scs are to be installed with the a rrangement 
shown in Fig. 265. 

Importa n t - When installing a new plate and 
disc set (with dished plates) in a Model 25 dif
ferential which did not have dished plates as 
original equipment the 1

11;" dead plate must be 
removed (See Fig. 264). In such cases, if there is 
any indication of differential case wear, complete 
differential replacement rather than attempted 
repair is recommended. 

d. Remove the pinion mate cross shafts, bevel 
pinion mate gears, bevel side gears and side gear 
rings. 

FIG. 264- POWR-LOK DIFFERENTIAL-CJ-38, Cj-5, CJ-6, Dj-3A 

1- DiiTcrcntial Case Flange Holf 
2- Diac ond Plate Set 
3- Side Gear Differential Rin~ 

208 

~-Side G cor and Pinion Mote Gcnr Set 
5- Cross Pinion Mote Shaft 
6 - 0iffcrentiol Co•e Butt on H olf 

7- Axle Shnft Spacer 
8- Axle Shaft S pacer R oll Pin 
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~----A 

l 1 111 
2 3 4 3 
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FIG. 265- PLATE ASSEMBLY ORDER 

A- Toward C ase 
1- Bellville P late 
2- Bellvillc Friction Disc 
3- Differential Clutch Fric tio n Plate 
4- DifTercntiol Clutch Fric tio n Disc 

e. Clean a ll parts t horoughly in kerosene and dry 
with compressed air. Inspect all parts and replace 
any items which appear to be worn or damaged. 
Inspect the plate surfaces of the case halves, the 
side gear rings, and t he clutch plates and discs for 
excessive wear and scoring. Inspect the pinion 
mate shaft V -surfaces, and the ramp surfaces, on 
the case for excessive wear and pitting. Inspect 
the side gea r and pinion gear teeth. Inspect t he 
pinion gear races that bear on t he side gear rings. 
Inspect the corresponding surfaces on the side gear 
rings. Inspect the clutch plates and discs for cracks 
and distortion. 
In the event one or more of the clutch plates or 
discs needs replacing, replace the entire stack of 
plates and discs on each side of the pinions. These 
stacks are supplied in sets. Each set contains plates 
and discs for one differential. 
The differential case ha lves are not serviced. 
Should replacement be required it will be necessary 
to replace the complete differential. 
f . Assemble the clutch frict ion plates, clutch fric 
tion discs, and dished plates on the splined hub 
of each bevel side gear. Make sure the plates and 
discs are installed according to their original a r 
rangement, or Fig. 265 if t he new plate and disc 
set is used. The dished plates in t he plate and d isc 
set, are always assembled with the convex side 
toward the case. As each part is reassembled in its 
proper position, it is necessary that it be lightly 
coated with Jeep " Powr-Lok" Differential Oil, 
Part No. 94557. 
g . Axle shaft spacers are installed at the center 

of the cross shaft pinion mate on all rear P owr-Lok 
d ifferentials. One spacer is installed from each side 
by pressing it onto an axle shaft spacer pin which 
is first placed in the hole at the center of t he cross 
shaft pinion mate. During any axle repair which 
requires removal of the axle shaft or shafts, be 
sure t he axle shaft spacers are in place before t he 
shaft or shafts a re reinstalled . 

h . Hold each differential case half on its side, and 
install t he side gear rings with t he plates and discs 
assembled. The side gear ring will rotate with a 
slight drag when properly located in the case. 

i. Wit h the ring gear flange half of the differential 
case in an upright position, assemble the bevel 
side gears, p inion mate cross shafts, and bevel 
pinion mate gears. I nstall the remaining case half 
on the ring gear flange half. M ake sure that a ll 
markings coincide. 

j . Install t he d ifferential case bolts and turn them 
in a few t hreads. Using axle shafts from the vehicle, 
align the splinel' of t he side gear and the side gear 
r ing. Wit h these axle shafts in position, tighten the 
differential case . bolts evenly and adequately 
torque to 35 to 45 lb-ft . [4,84 a 6,22 kg-m .). R emove 
t he axle shafts. 

k. Check for proper assembly. E ach pinion mate 
cross shaft can be t igh t on its ramp or, in the event 
there is clearance bet ween t he cross shaft and 
the ramp, the clearance should be only a few 
thousandths of an inch and it should be equa l to 
a ll four cross shaft ends. 

I. R einstall the unit in the axle. Other service 
operations, such as ring gear and pinion replace
ment, or pinion and bearing adjustments, are 
performed in t he same manner prescribed for 
standard axles earlier in t his section. 

N-20. TROUBLE SHOOTING 

N-21. Trouble Shooting Powr-Lok 

Note : Extreme care must be exercised, on a 
P owr-Lok equipped vehicle, to be sure the trans
mission is in t he neutral position whenever the 
engine is started with one wheel jacked up. Other
wise inertia forces in the wheel may acuate the 
differential causing the vehicle to lurch unex· 
pectly and fall off the jack. 
If trouble is experienced with t he operation of a 
Powr-Lok differential, one or more of t hree possible 
conditions probably exists. These conditions a nd 
their remedies are discussed in Par. N-21A, N -2 1 D, 
N -2 1E. 

N-21A. Powr-Lok Torque T ests 
Improper operation due to inadequate torque may 
be determined by two different tests. Te~t One is 
for Powr-Lok differentials known to have dished 
plates; Test Two is for any Powr-Lok d ilferentia l, 
but T est One is recommended if the unit I as dished 
plates. These tests are described in the following 
two pa ragraphs . 
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N-21 B. Test One 
F or P owr-Lok U nits with Dished P lates. 
a. P lace the t ransmission in neut ral. 
b. R aise one wheel off the floor and place a block 
in front and at the rear of t he opposite wheel. 
c. Apply a torque wrench to the axle shaft nut of 
the elevated wheel. 
d. Turn wheel with torque wrench. Disregard 
breakaway to rque and observe torque required to 
continuously turn wheel smoothly. Torque should 
read 40 lb-ft. 15,53 kg-m.) or more. 
c. Disc type differentials that do not pass this test 
should be ove rhauled as outlined in P ar. N -19 : 
cone t ype should be replaced. 

N-21C. Test Two 
For Any Powr-Lok Unit. 
a. Place vehicle on smooth level floor . 
b . Place transmission in neutra l. 
c. Place a roller type floo r jack under one wheel 
of the axle to be t ested and raise that wheel off 
the Aoor. 
d. Tighten brake shoe on the ra ised wheel until 
it can barely be moved when the wheel is grasped 
with both hands and an attempt is made to turn 
it forward or backwards. 
e. Next, start engine and shift to low gear holding 
the clutch pedal down. With engine at idle or just 
above, engage the clutch easily, avoiding sudden 
engagement or jerk. If the P owr-Lok is operating 
properly, t he vehicle should move forward, causing 
the jack to roll on the floor. 
f. Disc type differentials that do not pass this test 
should be overha uled as outlined in Par. N -19: 
cone type should be replaced. 

N-21 D. Pow r- Lo k Chatte r 
a . D ifferential chatter is usually caused by use of 
the wrong lubricant in the a xle differential. T o 
eliminate t he chatter , first drain the axle housing 
thoroughly of the old lubrican t . It is necessary to 
rotate the wheels of the vehicle (by hand only), to 
allow the lubricant in the Powr-Lok unit itself to 
drain. Flush the differential, using a light engine 
oil as the flushing agent. Do not use solvent. 
b . R eplace the d rain plug. Refill with the correct 
amount of jeep Powr-Lok Differential Oil, P art 
N o. 94557. 
c . In the event the above procedure ts not effective 
after 200 miles of operation, overhaul disc type 
differentials, replace cone type. 

N-21 E. Powr-Lok Back lash 
Excessive lost motion, or backlash 111 the vehicle 
d rive line, might be the result of excessive backlash 
in the t ransmission, propeller shaft spline, universal 
joint, ring gear a nd pinion, t he axle shaft spline, or 
the differential. 
T he lost motion in the differential can be measured 
as follows: 
a. j ack up one rear wheel. 
b . Put the transmission in gear. 
c. Measure the travel of t he jacked-up wheel on 
a 10" radius from t he wheel center. T h is total 

210 

movement should not exceed 1 Yt" in a new unit. 
I n o rder to restrict t he backlash to the axle only, 
make sure that the axle and yoke of the propelle r 
shaft does not move d uring t he check. 
d . If all causes of backlash mentioned a bove have 
been eliminated, with the except ion of t he dif
ferential and differential backlash exceeds t hat 
given in subparagraph c, overha ul t he disc type 
differential or re place the cone type. 

N-22. Ve hicle Vibrations 
• M odel DJ-3A 
See also Service Diagnosis in the Clutch a nd B ody 
Section for o ther possible causes. 
I n some insta nces, a secondary vibration or chatter 
will appear simultaneously with t he one described 
under TROUBLE SHOOTIN G at t he end of the 
Clutch Section. If this v ibration is experienced 
after the clutch disc has been replaced as described 
there, proceed as follows to attempt correction. 
a. Drive the vehicle fo r approximately 20 miles 
132 km.j to heat the rear axle. Before the ax le 
can cool, raise the vehicle on a lift or jack up the 
vehicle so that both rear wheels are off the ground 
and install axle stands for safety. 
b . Disconnect the propeller shaft at the rear 
universal joint and slowly turn the pinion shaft 
by turning the companion flange. If the pinion 
shaft docs not turn freely and the motion does not 
feel perfectly smooth, the preload on the pinion 
bear ings is at fault. There is either an insufficient 
shim pack under the front pinion bearing or the 
front pinion bearing cup is cocked . For correcting 
either condition, it will be necessary to remove 
the rear axle from the vehicle. 
c . T o check the front pinion bearing cup for posi
tive seating in the housing, insert a .0015" 10,0038 
em.] feeler gauge or piece of shim stock between 
the bottom of the cu p and the seat in the housing. 
If the cup is squarely seated, it will not be possible 
to insert the fee ler at any point. P inion bearing 
cones a nd cups should be closely examined and 
replaced if streaking, brinelling, or other damage 
is evident. 
d. If examination dtscloses that the front bear ing 
cup is squarely seated in the housing, check the 
pinion bearing preload. The pinion shaft should 
have no end play and should turn with a slight 
drag (without grease seal insta lled) after the com
panion flange has been installed and securely 
tightened. Usually. the addition of a .003" [0,076 
em.] shim to the shim pack under the front pinion 
oearing bnngs the desired result. 

N-22A. Rear W heel Noise 
Looseness of the rear axle shaft nut on semi
floating rear axles may produce a clicking or 
creaking noise. This noise can usually be stopped 
by torquing t he nut 1 SO to 175 lb-ft . 120,7 a 24,2 
kg-m.). If the condition has continued for some 
time, slight wear may have resulted a llowing t he 
noise to persist. In this case, coat t he hub , key, a nd 
key-way with white lead and torque t he nut as 
specified. If the noise persists a fter t his treatment, 
replace t he worn parts. 
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N -23. SERVICE DiaGNOSIS 

SYMPTOMS PROBABLE REMEDY 

Axle Noisy on Pull and Coast 

Excessive Back Lash Bevel G ear and Pinion .. . . . . . . . . .. . . . . . . . . . 

End Play Pinion Shaft . . . . . .. ... . .. . . .. . . . .. . . .. . .. . . . . .. . . . . . . . . . 

Worn Pinion Shaft B earing . . . . ... . . ... . .. . .. .. . . . ... . . . .. . . . . .. .. . 

Pinion Set too Deep in Bevel Gear . . . .. .. . .. . .. . . . . . . . . . . . . . .. .. . . . 

Pinion and Bevel Gear too Tight .. . .. .. .. . ... . ....... . . . . . . ... . . . . . 

Wrong Lubricant Being Used (Powr-Lok Differential) . . . . . . . ... .. .. . . 

Axle Noisy on Pull 

Pinion and Bevel Gear Improperly Adjusted .. .... .. . .. . . . . . . . . .. . . . . 

Adjust 

Adjust 

Replace 

Adjust 

Adjust 

See "Differential 
Chatter" under 
"Trouble Shooting 
Powr-Lok" in this 
Section. 

Adjust 

Pinion Bearings Rough .. . . . ... . ... . . . . . . .. . . . ·. . . . . . . . . . . . . . . . . . . . Replace 

Pinion Bearings Loose. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Adjust 

Axle Noisy on Coast 

Excessive Back Lash in Bevel Gear and Pinion .. .... . . . .. . . . . . . . .. . . 

End Play in Pinion Shaft . . . . .. . . . . .. . .. . . . . . . . . . .... . .. . . . . .. . . . . 

Improper Tooth Contact . . .. . .. .. . . . .. . . . . . .. . . . . .. . . . .. . . . . . . . . . . 

Rough Bearings .. . . . . .... . .. . . . . . . . .... . .. . . . . . . .. . .. . ... . .. . . . . . 

Back Lash 

Worn Differential Pinion Gear Washers .. . . . . . . . .. . . . .. .. . . . . . . . . . . . 

Adjust 

Adjust 

Adjust 

Replace 

Replace 

Excessive Back Lash in Bevel Gear and Pinion. . . . . . . . . . . . . . . . . . . . . Adjust 

Worn Universal Joints. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Replace 

Vehicle Vibration (Model DJ-3A) ... . . . . . .. . , . . . . . . . . . . . . . . . . . . . . . . See "Trouble 
Shooting" on pre
ceding page. 
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N -24. REaR AXLE SPECIFICaTIONS 

MODEL : 

Rear Axle: 
Type .. . ... ........... . . ... ..•. 
M ake ............ .. . . ....... .. .... ... . 
Model . .. .. ... .... . ........... ... .... . 
Drive . . ......... ... . .. ......... .. .. . 
Road Clearance .... .. . ... ..... •..... ... 

D ifferential : 
T ype . . . . . .. . .... ... ... . ...... ... .... . 
Ratio . .. .. .. ... .. ... .. . ......... . .... . 
Bearings ... . .... .. . ..... . . .. .. ....... . 
Differential Pinion Gears . .............. . 
Adjustment ............ . . ..... ........ . 

Pinion Shaft: 
Bearings.. . .. . .. . . . . .... . . 
Adjustment . ... .... ...... . ...... . •.... . 

Bevel & Pinion Gears: 
Back Lash . .. .. ... ... . .. .... . . .. .... . 
Adjustment . .... .. ... . . ..... .. ......•. . 

MODEL : 

M ake ............. .. . ................ . 
M odel ... . ... . ... ....... .... .....•. ... 
Capa~it:,: . . ... ......... . . •....... . ..... 
Descn ptton . . . . . . . • . . . . . . . . . . . • . . . ... . 

Drive P inion Offset .................... . 
No. of Diff. Pinions ............... . ... . 
Gear R atio: 

Standard . .. ....... .... ..... .... ... . . 
Optional . . . ......... ............... . 

R ing Gear P itch Dia .. ................. . 
Pinion Adjustment . . . . . . . . . ...... .• . 
P inion Bearing Adjustment ... .......... . 
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CJ-2A 
Before Serial No. 13453 

Full-Floating 
Spicer 
23-2 

Thru Springs 
8 % " [21.9 em.] 

Hypoid 
5.38:1 

2 
2 

Shims 

2 
Shims 

.005" -.007" [.127-. 178 mm.) 
Shims 

DJ-3A 

Spicer 
23 or 27 

2000 lb. [907 kg.] 
Semifloating 

Hypoid Gears 
Powr -Lok Opt. 
1.38 .. [35 mm.l 

2 

4. 10 :1 

7.75" [19,68 em.[ 
Shim 
Shim 

CJ-2A 
After Serial N o. 13453 

Semi-Floating 
Spicer 

41-2 
Thru Springs 

8%'" [22.2 em.] 

H ypoid 
5.38:1 

2 
2 

Shims 

2 
Shims 

.004"-.008" [.120-.203 mm.) 
Shims 

CJ-3A, CJ-3B, CJ-5, C]-6 

Spicer 
44 

2500 lb. [1134 kg.] 
Semifloating 

Hypoid Gears 
Powr-Lok Opt. 
1.50" [38 mm.l 

2 

4.27:1 
5.38:1 

8.50" [21,59 em.[ 
Shim 
Shim 
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STEERING SYSTEM 

Contents 

SUBJECT PAR. 

Adjustment .... . . .. ...... ... .... .... ...... 0-2 
Axle Caster . ...... . . . . . ...... . . .... ..... . 0 -13 
Camber .... . ..... .. .... .... .. . ........ .. 0 -12 
Caster ... .. ...... ... ... ...... ... .... . .. .. 0 -13 
Front Wheel Alignment .... .. . . .. .. ........ 0-9 
Front Wheel Camber ...... .. ....... .. . .... 0 -12 
Front Wheel Toe-I n ..... .. ...... . .. . . .. . . 0 -10 
Front Wheel Turning Angle .. . . . ....... .. . . 0 -14 

0 -1 . GENERAL 
The stability and proper functioning of the steering 
system, Fig. 266, depends in a large measure upon 
correct alignment, and a definite procedure for in
spection of the steering system is recommended. In 
so doing, nothing is overlooked and any trouble is 
ascertained in the shortest possible time. It is sug-

SUBJECT PAR . 

Steering Bell crank ........ .. . ....... . . . ... 0 -1 5 
Steering Connecting Rod .. ... . ............ . 0 -7 
Steering Gear Adjustment ... . .. ... . .. .. . . . . 0-3 
Tie Rod . .. .. ....... .... ..... ... .. .. .. . .. . 0 -8 
T oe-In ... .. . ...................... .... .. 0-11 
Trouble Shooting . .. .... ..... . ........ .. .. 0 -16 
Turning Angle . . . . . . . . . . . . . . . . . . . . . . . . . . 0 -14 

gested that the following sequence be used: 
a. Equalize tire pressures and level vehicle. 
b. Inspect spindle pivot pins and wheel bearing 
looseness. 
c. Check wheel runout. 
d. Test wheel balance and bearing adjustment. 
e. Check for spring sag. 

FIG. 266-STEERING SYSTEM-MODEL CJ-3B, CJ-5, CJ-6 

! - Frame Cross Tube (CJ·3B) 
2- Stcerins: Belteronk Brocket (CJ-38) 
3-Stecrinlt Bcllcrank 
4- Front Axle Asscmhly 
5-Stecring Connecting R od 
6- Steerins: Gear Arm 
?-;Steering Gear 
8- Ldt Steering Knuckle ond Arm 
9-Lert Short one! Universal Joint 

10- Lcrt Tie Rod Socket 
11 -Lcrt Steering Tic Rod 
12- Left Tie Rod Socket 
13- Right Tie Rod Socket 
14-Bcllcronk Nut 
15- Wosh<r 
16-Bolt 
17- Bcllcrank Bearing 
18-BcorinR Spacer 

19-Washer 
20- Bellt-ronk Short 
21 - Beoring Seal 
22-N ut 
23- Lockwuhcr 
24-Right Steering Tie Rod 
25- R ight Short and Universal J oint 
26-Right Steering Knuckle and Arm 
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FIG. 267- STEERING TIE ROD, CJ-38, CJ·S, CJ·6 

1- Cutter Pin 
2- Nut 
3- 0ust Cover 
4- Lert Socket 
S- Nut 

6- Lockwnshcr 
7- Lert Tie R od 
8- Lubrication FiulnJ,! 

\\ - Right Socket 
12- Bolt 
13- Tie R od Clomp 

9- Lcrt Socket (For R ight Tie R od ) 
10- Right Tie R od 

f. Inspect brakes and shock absorbers. 
g . Check steering assembly and the steering con
necting rod. 
h. Check caster. 
i. Check toe-in. 
j. Check toe-out on turns. 
k. Check camber. 
I. Check king pin incli:.1ation. 
m . Check turning angle 
n . Check tracking of front and rear wheels. 
o. Check frame alignment. 

0-2. Adjustment 
When adjusting a steering gear remove all loads 
from the unit by disconnecting the steering con
necting rod (drag link) from the steering arm and 
also loosen t he instrument panel bracket and the 
steering gear to frame bolts to allow the steering 
post to correctly a lign itself. When retightening the 
steering gear to frame bolts use a torque wrench 
pull of 45 to 55 lb-ft. [6,2 a 7,6 kg-m.) on the 
%;"bolts and 30 to 40 lb-ft. [4,15 a 5,5 kg-m.) on 
the %" bolts. 
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Note: If the steering-gear-to-frame bolts are not 
properly torqued, they will eventually loosen dur
ing operation of the vehicle. Loose bolts will result 
in elongated bolt holes making maintenance of 
bolt torque difficult, and may allow position of the 
steering columns to be misaligned. T herefore, 
proper torquing is extremely important. 

Do not tighten the steering gear to dampen out 
steering trouble. Adjust the steering only to remove 
lost motion or play within the unit. 

0-3. Steering Gear Adjustment 
The cam and lever steering gear is illustrated in 
Fig. 268. It consists of a spiral cam, and a cross 
shaft and lever assembly with two lever studs. 
When the steering wheel is turned, the cam moves 
the studs, causing rotary movement of the cross 
shaft, which in turn causes angular movement of 
the steering arm. 
Two adjustments of the steering gear are necessary: 
up and down play of the steering shaft, and adjust
ment of the lever studs (tapered pins) in the 
cam groove. 
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Adjustment of the ball thrust bearings to eliminate 
up and down play of the steering shaft is ac
complished by removing shims which are installed 
between the steering gear housing and the upper 
cover. Before making this adjustment loosen the 
housing side cover adjusting screw to free the pins 
in the cam groove. Loosen the housing cover to 
cut and remove a shim or more as required. Install 
the screws and tighten. Adjustment should be 
made to have a slight drag but allow the steering 
wheel to turn freely with thumb and forefinger 
lightly gripping the rim. 
Shims installed for adjustment are .002", .003", and 
.010" [.0508, .0762 and .254 mm.) in thickness. 
Adjustment of the tapered pins in the cam groove 
is accomplished by adjusting screw. Unlock the 
adjusting screw and turn it in until a very slight 
drag is felt through the mid-position when turning 
the steering wheel slowly from one extreme position 
to the other. 
Backlash of the pins in the groove shows up as 
end play of lever shaft, a lso as backlash of steer
ing arm. 
The cam groove is purposely cut shallow in the 
straigh t ahead driving position for each pin. This 
feature permits a close adjustment for normal 
straight ahead driving and provides precision steer
ing and permits take up of backlash at this point 

after the wear occurs without causing a bind else
where. Always adjust within the high range through 
the mid-position of pin traveL Do not adjust off 
"straight ahead " position. Backlash in turned posi
tions is not objectionable. 

0-4. Steering Gear Removal 

It is necessary to pass the steering gear down 
through the floor pan. 
a. R emove the left front fender. 
b . On model Dj-3A and early CJ-2A models 
equipped with remote control, d isconnect the re
mote control rods from t he transmission control 
levers. 
c. Remove the horn button and steering wheel. 
d. Remove the steering post bracket at the instru
ment panel. 
e. On model D j -3A and early Cj-2A models equip
ped with remote control, remove the gear shift lever. 
f. Remove the exhaust pipe from the manifold. 
g. R emove the steering column cover plate on the 
floor board. 
h. On model DJ-3A and early Cj-2A models equip
ped with remote control, remove two screws at
taching remote control housing to the steering 
column. 

FIG. 268- STEERING GE AR 

1- Nut 
2- Lockwasher 
3-Stccrinl! Gear Arm 
4- L<:ver Shaft Oil Seal 
S-Outer Housinv. Bushin& 
6- Innc-r Housing Bushing 
7-Filler P lug 
8- Cover and Tube 
9- Ball Retoinin~t Ring 

10- Cup 

11 - Bnll (Steel) 
12- Tube nnd Com 
13-Shims 
14- Upper C ov<r 
15- Loc:kwnsher 
16- B olt 
I 7- St<eri ns: \Vhr~l 
IS- Ho rn Bulle n R etainer 
19 - H orn Bulle n 
20 - Horn Button C op 

2 1- N ut 
22 - Spring 
23- S prin g Seat 
24 - Br a ri ng 
25- H orn Cab le 
26- H orn Bulle n Sprinr. 
27- Spring Cup 
28 - S teenns: C olumn 
29- 0il H ole C over 
30- Cinmp 

:1 1 -Adjusti:l~ Scr<w 
32- Nut 
33- Bolt 
34- Side C o,·cr 
35- G asket 
36- Shaft and Lrve~ 
37- H ou•ing 
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i. On model Cj-2A, remove the hom wire contact 
brush. On all other models, disconnect the hom 
wire. 
j. On model Dj-3A and early Cj-2A models equip
ped with remote control, lower the remote control 
assembly down through the floor. 
k . Remove the steering connecting rod {drag link) 
from the steering gear arm ball. 
I. Remove bolts attaching the steering gear hous
ing to the frame. 
m . Remove the steering gear assembly by bring
ing it down through the floor pan and over the 
outside of the frame side rail. 

0-5. Steer ing Gear Installation 
Installation of the steering gear assembly is the re
verse of the removal outlined above. Do not over
look adjustment of the remote control shift rods as 
outlined in the "Transmission" Section. 

,~.--7 

llll l 
~· 6 

9 

top of the remote control shift shaft upper bracket. 
If the distance is more then 2 ", steering gear 
647694 and steering column 914076 should be used; 
if under 2 ", steering gear 812066 and steering 
column 923716 should be used. 

Note: When dismantling the model Cj-2A steer
ing assembly the hom cable contact ring on the 
steering wheel tube, on vehicles built before Serial 
No. 178361, must be removed when the upper cup 
or upper cover plate requires replacement. To do 
this unsolder the hom cable from the ring and pull 
cable from the tube. Mark on wheel tube the loca
tion of the ring and then press ring from the tube. 

After dismantling as outlined above is completed, 
inspect cam grooves for wear, chipping and scoring, 
also the ball races on the cam ends and the sepa
rate ball cups. Existence of any of these conditions 
indicates the necessity for parts replacement. 
Inspect the tapered stud mounted on the lever 

6 3 4 s 8 

~~JJf 
~~ ' 

·f 1 
10 9 

10696 

FIG. 269- STEERING CONNECTING ROD (DRAG LINK), Cj-3B, CJ-5, Cj-6 

! - C otter Pin 
2-Large Plug 
3-Ball Seat 
4-Ba.ll Seat Spring 
5- Spring Plug 

0 -6. Steering Gear Over haul 

When the steering gear arm is installed on early 
production vehicles, the line across the face of the 
arm and the end of the shaft should be in align
ment. On later production vehicles, blind splines 
on the lever shaft and in the steering gear arm en
sure correct positioning of the arm. 
a. Remove the steering gear arm (Fig. 268) with 
a puller C-3646. 
b . Loosen the lock nut and unscrew the adjusting 
screw two turns. 
c . Remove the side cover screws and washers. Re
move the side cover and gasket. 
d . Remove lever shaft. 
e . Remove upper cover plate screws. Remove cam, 
wheel tube, and bearing assembly from the housing. 

Note: On model Dj-3A, vehicles with serial num
bers 56337-16414 to 56337-16659 were equipped 
with different steering gears and steering columns. 
When making replacements, make sure correct 
parts are obtained. Measure the space between 
the bottom edge of the steering wheel hub and the 
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6-0ust C over 
7-0ust Shield 
8- SmaJl Adjusting Plug 
9-Lubrication Fitting 

tO- C onnecting Rod 

shaft for flat spots and chipping. In the case of 
either, replacement is usually advisable. Inspect the 
lever shaft for wear and test the fit of the shaft in 
the bushings. 
Inspect condition of the oil seal at outer end of 
lever shaft and the bearing at top end of steering 
column. 
Reassemble all parts to wheel tube in reverse order 
of dismantling and solder the horn cable to the 
ring {Model Cj-2A before Serial No. 178361 only). 
Assemble cam, wheel tube and bearing assembly in 
housing, seating the lower bearing ball cup Fig. 
268, in the housing. 
With adjusting shims in place, assemble upper 
cover and adjust the cam bearings. 
Assemble lever shaft in housing and with gasket 
in place assemble the side cover and set adjusting 
screw for a minimum backlash of the studs in the 
cam groove, with the steering gear at the center 
point of travel. 
When assembling upper bearing spring and spring 
seat in jacket tube make sure that the spring seat 
is positioned correctly. I t must be installed with 
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the lengthwise flange down against the bearing and 
not up inside of spring coil. 
Install steering gear assembly in chassis in the re
verse order in which it was removed. 
After installing the assembly in the vehicle, place 
the front wheels in the straight ahead position. 
Temporarily install the steering wheel to locate 
the mid-position of the steering gear. To locate the 
mid-position, turn the steering wheel as far to the 
right as possible and then turn in the opposite di
rection as far as possible, noting the total number 
of turns. Turn the wheel back just Yz of the total 
movement to place the gear in mid-position. 
With the steering gear in mid-position and the 
wheels in the straight ahead position install steer
ing gear arm on lever shaft Fig. 269, with the ball 
end down. When installed the line across the face 
of the arm and end of shaft should be in alignment. 
Do not overlook adjustment of the transmission re
mote control shift rods as outlined in the "Trans
mission" Section on Model DJ-3A and early Model 
CJ-2A. 

0-GA. STEERING LINKAGE 
The steering linkage must maintain constant toe
in ·and good steering control under all driving 
conditions. This requires ball joints at each end 
of the tie rods and steering connecting rod. All 
joints in the steering linkage must be kept well 
lubricated for easy operation and long life. Should 
the joints be worn, allowing excessive free motion 
in the linkage, the joints must be replaced. When
ever ball joints are replaced, toe-in must be reset. 
Because some members of the steering system may 
have become bent or distorted, a periodic inspection 
should be made. 

0-7. Steering Connecting Rod 
The steering connecting rod is of the ball and sock
et type. All ball seat springs and adjusting plugs 
are identical, the only difference between front and 
rear end being the relative location of the springs. 
The correct assembly of the steering connecting 
rod is shown in Fig. 269. At the front or axle end, 
the spring and spacer are assembled between the 
rod and ball seat, while at the steering gear end, 
spring and spacer are between the ball seat and the 
end plug. In the illustration the front end is to the 
left. 
When removing springs and seats for any reason, 
make sure they are reassembled as shown in the 
illustration because this method of assembly re
lieves road shock from the steering gear in both di
rections. To adjust the ball joint, screw in the plug 
firmly against the ball, then back off one half turn 
and lock with a new cotter pin inserted through 
holes in the tube and the slot in the adjusting plug. 
To adjust the ball joint at the steering gear arm, 
screw in the end plug firmly against the ball, then 
back off one full turn and lock with a new cotter 
pin inserted through holes in the tube and the slot 
in the adjusting plug. 
The above adjustments will give the proper spring 
tension and avoid any tightness when swinging 
the wheel from maximum left to right turn. 

The ball joints must be tight enough to prevent end 
play and yet loose enough to allow free movement. 

0-8. Tie Rod 
The tie rods are of three piece construction con
sisting of the rod and two ball and socket end as
semblies. Ball and socket end assemblies are 
threaded into each rod and locked with clamps 
around each end of the rod. Right and left hand 
threads on tie rod end assemblies provide toe-in 
adjustment without removing the tie rod ends from 
the steering arm. 
'Jeep' Universal and Dispatcher models are 
equipped with a divided tie rod connected to a 
bell-crank mounted on the frame cross member. 
With this type construction the toe-in of each 
wheel isadjusted independently. See heading 
"Toe-in adjustment". 
When wear takes place in the tie rod end ball and 
socket, it will be necessary to replace the ball and 
socket assembly and also the rubber seal. 

0-9. Front Wheel Alignment 
Proper alignment of front wheels must be main
tained in order to insure ease of steering and satis
factory tire life. 
The most important factors of front wheel align
ment are wheel camber, axle caster and wheel 
toe-in. 
Wheel toe-in is the distance the wheels are closer 
together at the front than at the rear. 
Wheel camber is the amount the wheels incline out
ward at the top from a vertical position. 
Front axle caster is the amount in degrees that the 
steering pivot pins are tilted towards the front or 
rear of the vehicle. Positive caster is inclination of 
the top of the pivot pin towards the rear of the ve
hicle. Zero caster is the vertical position of the 
pivot pin. Negative or reverse caster is the in
clination of the top of the pin towards the front 
of the vehicle. 
These points should be checked at regular inter
vals, particularly when the front axle has been 
subjected to a heavy impact. When checking wheel 
alignment, it is important that wheel bearings and 
knuckle bearings be in proper adjustment. Loose 
bearings will affect instrument readings when 
checking the camber, pivot pin inclination and 
toe-in. 

FIG. 279--FRONT WHEEL TOE-IN 

! 
I 
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To accurately check camber and caster , use a wheel 
a ligning fixture. Camber and caster of the front 
wheels a re both preset. Camber cannot be altered 
but caster can be adjusted by installing caster shims 
between the axle pad and the springs. Wheel toe-in 
may be adjusted. T o measure wheel toe-in, use a 
wheel aligning fixture or follow the procedure given 
in P ar . 0-11 . 

0-10. Front Wheel Toe-In 
Toe-in as illustrated in Fig. 270, is necessary to off
set the effect of camber as shown in Fig. 2 71 . 
In the absence of a wheel aligning fixture, toe-in 
may be set by measuring between the front wheels 
at t he edge of the rim, at the flange or at the tire 
tread center. When making this adjustment the 
wheels must be in a straight ahead posit ion. 
I t is highly important that toe-in be checked regu
larly and if found to be out of adjustment, correc
tion should be made immediately. 
The correct toe-in of these models is found in the 
specifications of t his section. 

0-11. Toe-In Adjustment 
The toe-in may be adjusted with a line or straight 
edge as the vehicle t read is the same in front and 
rear. T o set the adjustment both tie rods must be 
adjusted as outlined below: 
Set the tie rod end of the steering bell-crank at 
right angles with t he front axle. Place a s t raight 
edge or line against the left rear wheel and left 
front wheel to determine if the wheel is in a straight 
ahead· posit ion . If the front wheel t ire does not 
touch the stra igh t edge at both the front and rear, 
it will be necessary to adjust the left tie rod by 
loosening t he clamps on each end and turning the 
rod until the tire touches the straight edge. · 
Check the right hand side in the same manner, ad
justing the tie rod if necessary, making sure t hat 
the bell-crank remains at right angles to the axle. 
When it is determined that the front wheels are in 
the straight ahead position, set t he toe-in by short
ening each tie rod approximately one-half turn. 

FIG. 271 - WHEEL CAMBER 

0-12. Front Wheel Camber 
The purpose of camber Fig. 2 71, is to more nearly 
place the weight of the vehicle over the tire con
tact on the road to facilitate ease of steering. 
The result of excessive camber is irregula r wear of 
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tires on outside shoulders and is usually caused by 
bent axle par ts. 
The result of negative or reverse camber, if ex
cessive, will be hard steering and possibly a wan
dering condition. T ires will also wear on inside 
shoulders. Negative camber is usually caused by 
excessive wear or looseness of front wheel bearings, 
axle parts or t he result of a sagging axle. 
Unequal camber may cause any or a combinat ion 
of the following conditions: unstable steering, wan
dering, kick-back or road shock, shimmy or exces
sive tire wear. The cause of unequal camber is usu
ally a bent steering knuckle or axle end. 
Correct wheel camber is set in the axle at the time 
of manufacture and cannot be altered by any ad
just ment. It is important that t he camber be the 
same.on both front wheels. Heating of any of these 
parts to facilita te straightening usually destroys 
the heat treatment given them at the factory. Cold 
bending may cause a fracture of t he steel and is also 
unsafe. Replacement with new parts is recom
mended rather than any straigh tening of damaged 
parts. 

0-1 3. Axle Caster 
Caster angle is established in t he axle design by 
tilting the top of the kingpin toward the rear and 
the bottom of the kingpin forward so that an 
imaginary line through the center of the kingpin 
would strike t he ground at a point ahead of the 
point of tire contact. 
The purpose of caster Fig. 272, is to provide steer
ing stability which will keep the front wheels in the 
straight ahead position and also assist in straighten
ing up the wheels when coming out of a t urn . 
Caster of the front wheels is preset. If the angle of 
caster, when accurately measured, is found to be 
incorrect, correct it to t he specification given at 
the end of this section by either installing new 
parts or installing caster shims between the axle 
pad and the springs. 

FI G. 272-AXLE CASTER 
1- VcrticuJ Line 
2- Coster Angle 
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If t he camber and toe-in are correct and it is known 
t he t he axle is not twisted, a satisfactory check 
may be m ade by testing th<: vehicle on the road. 
B efore road testing, make sure all tires are properly 
inflated, being particularly careful that both front 
tires are inflated to exactly the sam e pressure. 

If vehicle turns easily to either side but is hard to 
straighten out, insufficient caster for easy handling 
of vehicle is indicated. If correction is necessary, it 
can usually be accomplished by installing shims 
between the springs and axle pads to secure the 
desired result. 

0-14. Front Whee l Turning Angle 

When the front wheels are turned, the inside wheel 
on the turn t ravels in a smaller circle than the out
side wheel, therefore, it is necessary for the wheels 
to toe out to prevent the tire on the inside wheel 
from being scuffed sideways. This angle for toe out 
on turns is designed to permit both front wheels to 
turn on a common center by having the ends of the 
steering knuckle arms closer together than the king
pins. 
If a forged steering arm should be accidentally bent, 
it can be straightened cold if the bend is not ex
cessive; otherwise, the arm should be replaced. 
Should a later model steering a rm of the type which 
is manufactured as an integral part of the knuckle 
housing become bent, the entire housing must be 
replaced. It is not safe to straighten this type steer 
ing knuckle arm. 

0-14A. 4-Wheel Drive-Turning Ang le 

T o avoid possible damage to the universal joints 
on the front axles of 4-wheel drive ve hicles, it is 
advisable to check the turning angle. Wearing away 
of the upset ~dge on the spindle housing bolt which 
contacts the stop screw will increase the turning 
angle to the point where the universa l jo ints may 
be damaged. 

The turning angle of 'jeep' Universal models was 
changed effective with the following vehicle serial 
numbers: Cj-3B, 57348-35326; Cj-5, 57548-48284; 
C]-6, 57748-12497. All models CJ-2 A, Cj-3A, and 
vehicles with serial numbers lower than the above 
should have a turning angle of not more than 23° 
both le ft and right if equipped with Bendix joints, 
and not more than 29° if equipped with R zeppa 
joints. On vehicles with serial numbers higher than 
the above, the turning angle should be not more 
tha n 27.!1° . 

The different joints on vehicles with serial numbers 
lower than those listed above can be readily 
identified by removing one of the front hub caps. 
The Rzeppa joint has a snap ring near the end of 
of the shaft; the Bendix does not. 

The stop screw for setting the turning angle is 
shown in Fig. 273. To adjust the screw, it is neces
sary to break the weld holding the screw in position . 
When the adjustment has been made, reweld the 
screw in place to prevent any movement. 
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FI G. 27J TURNING ANGLE STOP SCREW 

1- Stop Screw 

0-15. Steering Bell Crank 

All 'Jeep' Universal and Dispatcher models utilize 
a steering bell crank, Fig. 26&, wh1ch is 
mounted on the frame front cross tube (or cross 
member on M odels Dj-3A, Cj-5 a11d Cj-6) and 
swivels on two needle bearings. The mounting 
shaft is removable from the frame bracket by 
driving ou t a tapered lock pin. 

Should the bell crank become bent or damaged, in
stall a new part. 

Note: Effective with M odel Cj -2A, Serial No. 
199079, a new steering bell crank and mounting 
was placed in production. The new bell crank 
assembly is shown in Fig. 266 . The bell crank 
support pin was increased from =1.1" to i " [ 19,05 
to 22.22 mm.) and a floating hardened sleeve was 
placed between the pin and the needle bearings. 
A new a rm, was added with the ball extending up 
instead of down and with improved bearing seals. 

To install this new steering bell crank assembly 
on CJ -2A models before Serial No. 1990 79, a new 
bracket is required. When removing the old bracket 
from the frame cross member with a welding torch, 
be careful not to burn the life out of the metal in the 

·.cross member. 

After removing the old bracket the new bracket 
must be correctly positioned on the cross member. 
The center of the hole for the shaft must be 31~ 1(;" 
[100.01 mm.] to the left side of t he center of the 
vehicle or of the hole in the bracket on the front 
side of the cross member. When correctly posi-
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tioned, the center of the shaft hole will be 21 !{G" 
[68.26 mm.) to the rear and extend 43%'/' [115.49 
mm.) below the center of the cross member. In 
this position the bracket should be carefully welded 
to the cross member at the front and rear edge. 
See Fig. 274. 

0 

D 
FIG. 274_:,POSITION OF STEERING 

BELL CRANK BRACKET 
I-311A6 ' 
2- Wdd 

3-Front of Vehicle 
4- Ccntcr Line or Cor 

0-16. TROUBLE SHOOTING 

0-17. Front Wheel Shimmy 
Wheel shimmy may be caused by various condi
tions in the wheels, axle or steering system, or a 
combination of these conditions. Outlined below 
will be found the usual corrections of this fault: 

a. Equalize tire pressures and see that they are 
according to specifications. 
b. Check the wheel bearings for looseness. Be sure 
that the inner wheel bearing race is not too loose 
on the spindle. 
c . Remove both steering knuckles and carefully 
inspect the upper and lower king pin bearings. 
Inspect the bearing cups for evidence of brinelling, 
pitting, or fretting. Any bearings that show the 
slightest imperfection must be replaced. Reassemble 
and lubricate the front axle and steering linkage, 
installing new steering knuckle oil seals if present 
seals show any wear. 
d . On M odel CJ-5 vehicles the following in
spection should be made. With full weight on the 
front wheels and one man working the steering 
play with the steering wheel, a second man should 
closely observe the steering bell crank for any 
rocking motion and the double tie rod socket for 
any rocking motion or looseness at both points. 
Replace the complete bell crank assembly if it has 
even the slightest rocking motion. The same applies 
to the double tie rod socket. 
e. Check wheel run-out. This check should include 
radial run-out and wheel looseness on the hub. 
f. Test wheel balance- check for blowout patches, 
uniform tire tread, vulcanized tires, mud on inside 
of wheels, and tires creeping on the rims. 
g. Try switching front wheels and tires to the rear, 
criss-crossing them in this operation. 

FIG. 275- STEERING SYSTEM-DJ-3A 

220 

1- Steerinl( Bcllcrank Bracket 
2- Steering Bellerank 
3-Steering Connecting Rod 
4- Steuing Gear Arm 
5-Steering Gear 
6-Front Spring 

7- Axle 
8- Lcrt Tie R od Socket 
9- Lcft Tie Rod 

10- Lcft Tic Rod Socket (For Right Tie Rod) 
11- Right Tie Rod Socket 
12- Right Tie Rod 
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h. Check for front spring sag. Also check for broken 
spring leaves, broken center spring bolt, loose spring 
clips (or tight clips), over-lubrication of spring 
leaves, spring shackle bracket loose on frame, and 
loose rear spring shackle. Be sure that the shock 
absorbers are operating properly to eliminate bob
bing of the front end. 

i. Check brakes to make sure that one does not 
drag. 

j. Check the steering assembly and steering con
necting rod. This includes the up-and-down-play 
of the steering worm shaft, end play of the cross 
shaft, tightness of the steering gear in the frame, 
tightness of steering gear arm, adjustment of the 
steering connecting rod and condition of the steer
ing tie rod ball joint ends. Adjust the steering con
necting rod (drag link) to maximum safe tightness 
at both ends. Examine the steering bellcrank 
bearings, the shaft in the mounting bracket, and 
the mounting bracket on the frame cross member. 

k . Check front axle caster. This should be the same 
on both sides, otherwise a locking brake may be 
indicated causing a twisting action of the axle. 
Correct caster is shown in specifications at the end 
of this section. 
I. Check the front wheel toe-in. See Specifications. 
m . Check wheel toe-out on turns. T his gives you 
an indication of the proper angularity of the steer
ing knuckle arms and tells whether or not they 
have been bent and require replacing. These may 
be checked by comparing them with new parts. If 
an arm is bent, check for a bent tie rod. 

n . Check wheel camber. T his should be the same 
on both wheels as shown on the Specifications. 

o. Check the king pin inclination. See Specifica
tions. 

p. Check the tracking of the front axle and frame 
alignment, which may be incorrect due to an 
accident. 

0-18. SERVICE DIAGNOSIS 

SYMPTOMS 

Hard Steering 

Lack of Lubrication .. . ..... .. . . .. . . . . . . . . . . 
Tie Rod Ends Worn . .. . ........ . .. . .. .. . .. . 
Connecting Rod Ball Joints Tight .. . . . . . . ... . 
Cross Shaft Improperly Adjusted . .. . . .. . . .. . 
Steering Gear Parts Worn . .. . .. . . . .... ... . . . 

Steering Loose 

Tie Rod Ends Worn . .. . . ... ... .... .. . . . ... . 
Connecting Rod Ball Sockets Worn .... .. . . . . 
Steering Gear Parts Worn . ...... .. . . ... .. . . . 
Steering Gear Improperly Adjusted .. .. . . ... . . 

Road Shock: ... .. .. . . .. . . .. . . . . . .. . ...... . . 

Turning Radius 

Short One Side .. ... . .. . . . . 

PROBABLE REM EDV 

Lubricate all Connections 
Replace 
Adjust 
Adjust 
Replace 

Replace 
Replace 
Replace 
Adjust 

Steering Connecting Rod too Tight; Axle Spring Clip 
Loose; Wheel Bearings Loose; Poor Shock Absorber 
Control. 

Center Bolt in Spring Sheered Off, Axle Shifted, 
Steering Arm Bent, Steering Arm not Properly Located 
on Steering Gear. 
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STEERING GEAR: 
Make ... .... . ...... . 
Type . . .......... . 
Model .. 
Ratio .... . . . 
Bearings : 

Cam-Upper . . 
Cam-Lower . . . 
Lever Shaft ...... . . 
Steering Column-Upper . 

Lever Shaft: 
Clearance to Bushing . . . 
End P lay . . ..... . 
Lash at C am 

(Straight Ahead ) .. .. 
Wheel Dia ... .. . 
Wheel Turns. 

STEERING GEOMETRY : 
King P in I nclina tion . . . 
Toe-In .. . . . ... . . . . 
Camber (All Cj M odels):. . 

( Dj-3A l. .. . 
Caster ... . 
Turning Angle: 

Cj Models .. . 
Dj-3A M odels . . .. 

Turning Radius with 23° Angle: 
Cj-2A, Cj-3A . 
CJ-3B, Cj-5 . . . . . . . 
C]-6.. . .. .. . . . 

STEERING SYSTEM 

0-19. STEERING SPECIFICATIONS 

......... :1 

.. . I 
. . . I 

'jeep' Universal 
Dj-3A 

---------------
Ross 

Cam and Lever 
T-12 

14- 12-14 to I 

Ball 
Ball 

Bushing 
Ball 

.0005" to .002511 [0,0127 a 0,0635 mm.l 
.000" 

Slight Drag 
17 ~.1 " 1438 mm.l 

2.58 

71 .,o 

~it" to "•/' 11.2 a 2,3 mm.l 
1 1 .;o 

l o 
30 

23° or 27 1 .,• 
27° • 

1 7' 15 ,2 mm.l 
19' 6" (5,9 mm.l 
25' 211 17,7 mm.l 

Turning Radius with 271 ~0 Angle: 
CJ-3B, CJ-5 .... . . 
CJ-6.. . . .. . . 

Turning Radius with 27° Angle: 
DJ-3A ... . . . 

Outside Wheel Angle with 
Inside Wheel a t 20° : 

'J eep' Universal .. . . 
Dj-3A . .. . 

2l2 

17' 6" 15,3 mm.l 
22 ' 10" [7,0 mm.l 

17' 6 11 (5,3 mm.( 
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BRaKES 

Contents 
SUBJECT PAR. 

B leeding Brakes . . . . . . .. ............... . .. P -4 
Brake Adjustment . . . . . . . . . . . . . . . . . . . . . . .. P -6 
Brake Pedal Adjustment . .. ... . .... . .. . .... P -5 
Brake Service ..... .. .. . ............. . . . ... P -3 
H and Brake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P -7 

P-1. GENERAL 
All models discussed here are equipped with the 
hydraulic type brakes. The hydraulic system on 
all models is similar. As a general example of this 
installation the M odel Dj-3A system is illustrated 
in Fig. 276. 

P-2. H ydraulic Brakes 
In order to thoroughly understand the operation of 
the hydraulic brake system, it is necessary to have 
a good knowledge of the various parts and their 
function, and to know what takes place throughout 
the system during the application and the release 
of the brakes. 
The piston in the master cylinder, Fig. 278 and Fig. 
279, receives mechanical pressure from the brake 
pedal and exerts pressure on the fluid in the lines 
building up hydraulic pressure which moves the 
wheel cylinder pistons. The master cylinder pri
mary cup is held against the piston by the piston 
return spring which also holds the check valve 
against the seat. 
The spring maintains a slight fluid pressure in the 
tines and in t he wheel cylinders to prevent the pos-

SUBJ ECT PAR. 

H and Brake Adjustment . . .... . . . ... .. P -8, P-9 
Master Cylinder . . . . . . ... . . ... ..... . . . .. . P -12 
Relining Brakes . . .. .. . .... ... . ... ... P -1 0, P -11 
Wheel Cylinder ... . .... .... . ....... ... ... P -13 

sible entrance of a ir into the system. The secondary 
cup which is secured at the opposite end of the 
piston, prevents the leakage of fluid into the rubber 
boot. The holes in the piston head are for t he pur
pose of allowing the fluid to flow from the space in 
back of the piston into the space between the pri
mary cup and the check valve, keeping sufficient 
fluid in the lines at all times. The holes in the check 
valve case allow the fluid to flow through the case, 
a round the lips of the rubber valve cup and out 
into the lines during the brake application. When 
t he brakes are released, the valve is forced off the 
seat permitting t he fluid to return to the master 
cylinder. The piston assembly is held in the oppo
site end of the housing by means of a lock wire 
(retainer spring). The rubber boot that fits around 
the push rod and over the end of t he housing pre
vents dirt or any foreign matter from entering the 
master cylinder. 
The wheel cylinder, Fig. 280 and Fig. 281, is a 
double piston cylinder, the purpose of t he two pis
tons being to distribute the pressure evenly to each 
of t he two brake shoes. Rubber piston cu'ps on the 
pistons prevent the leakage of fluid . The rubber 

FIG. 276-BRAKE SYSTEM- MODEL DJ-3A 

1-Wh~~l Broke Cylinder (Left F ron t) 
2- F!rake H ose (Front) 
3- Brake Tube (Ldt Front) 
4-Brak~ Tube Tee (4-Way ) 
5- Bral:e Tube (Right Fro nt) 
6- Wheel B ' akc Cylinder (R ight Front) 
7- B•akc Pedal 
8- Mastcr Cylinder 

9- Brake Tube (T~e to Rear H ose) 
10- Brake H ose (R ear) 
11 - Brake Tube (Right Reor ) 
12- Bra ke C ylinder (R~ar) 
13- Brake Tube T~e (3 -Way ) 
14- Brakc Tube (Left R~•r) 

I S- Brake Tube (Master C ylind<r to Tee) 
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FIG. 277-HYDRAULIC BRAKE SYSTEM, CJ-3B, CJ-5, CJ·6 

!-Brake Tube 
2 - Ciip 

14- Brake Pedal Retracting Sprin~ 
IS- Clamp 

27-Hand Brake Retracting Spring 
28- Rctra cting Spring Link 
29-Brakc Pedal Pad 16- Clevis 

17-Ciip 
IS- Brake Drum 

30- Brake Pedal 
31-Brake Pedal ShaJt 

3-Brake Tube 
4-4·Way Tee 
S-Brake Tube 
6-Wheel Cylinder 
7-Ciip 

19-Hand Brake OpcrRtin~ Lever 
20-Brake Hose 

32-Ma~ter Cylinder 
33- Bolt 

8-Brake Tube 
9-Brake Tube 

10-Cable and Conduit Aaoembly 
11-Screw and Loekwathor 
12-Maater Cylinder Tie Bar 
13-Eye B olt 

21-Ciip 
22- Brakc Tube 
23-Tee 
24- Ciip 
2S-Brake Tube 
26-Whecl Cylinder 

boots over the end of the cylinder prevent dust and 
dirt or foreign material from entering the cylinder. 
When pressure is applied to the brake pedal, the 
master cylinder forces fluid through the lines and 
into the wheel cylinders. The pressure forces the 
pistons in the wheel cylinders outward, expanding 
the brake shoes against the drums. As the pedal is 
further depressed, higher pressure is built up within 
the hydraulic system, causing the brake shoes to 
exert a greater force against the brake drums. 
As the brake pedal is released, the hydraulic pres
sure is released and the brake shoe return spring 
draws the shoes together, pushing the wheel cylin
der pistons inward and forcing the fluid out of the 
cylinders, back into the lines toward the master 
cylinder. The piston return spring in the master 
cylinder returns the piston to the piston stop faster 
than the brake fluid is forced back into the master 
cylinder, which creates a slight vacuum on the head 
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34-Supply Tank 
3S- Outlct Fitting 
36-Stop Light Switch 
37- Ciip 

of the piston. The vacuum causes a small amount 
of fluid to flow through t he holes of the piston head, 
past the lip of the primary cup and into the forward 
part of the cylinder. This action keeps the cylinder 
filled with fluid at all times, ready for the next 
brake application. As fluid is drawn from the space 
behind the piston head it is replenished from the 
reservoir through the intake port. When the piston 
is in fully released position the primary cup clears 
the by-pass port, allowing the excess fluid to flow 
from the cylinder into the reservoir as the brake 
shoe retracting springs in all cylinders continue to 
force the fluid back into the master cylinder. 

P-3. Brake Service 
To service the brakes, follow the procedure below: 
a. Check the fluid level in the brake master cylin
dec. See Lubrication Section B. 
b. Check brake pedal adjustment. See P ar. P -5. 
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FIG. 278- MASTER BRAKE CYLINDER 

1- Pu.sh R od 
2-Boot 
3- Piston Stop Lock Wire 
4-5top Plnte 

6- Master Cylinder Cup 
7- Valve Spring Assembly 
8- Valve Seat 

ll - Filler Cap 
12-0utlet F1tting Gasket 
13-0utlet F itting 

!1-Supply Tnnk 
5- Piston 10- Filler Cap Gaslcet 

14-0utlet Fitting Bolt Gaslcet 
l 5- 0utlet Fitt.ing Bolt 

c. Check brake pedal travel. If the pedal travels 
more than halfway to the floor, the brakes may need 
adjusting to compensate for lining wear or they 
may need relining. How much lining is left can only 
be determined by a visual lining inspection. See 
Par. P-6 for brake adjustment; Par. P -11 for re
lining brakes. 
d . If the brakes pull to one side after adjustment, 
check tire pressures. All tires must be inflated to 
recommended pressures to ensure even braking. If 
the condition persists, examine the brake linings 
for foreign material and clean as necessary. If clean
ing does not correct the condition the linings should 
be replaced. If the side pull persists, check front 
wheel alignment and balance. 
e . Check the brake system for leaks by applying a 
steady pressure on the brake pedal. A leak in the 
system will allow the pedal to "fall away". If the 
pedal "falls away" check for a leaking wheel cylin
der. Remove wheels and drums and carefully check 
each cylinder. Also examine all lines and fittings. 
Rebuild or replace all wheel cylinders (Par. P -13) 
if one is defect ive as they are all probably in poor 
condition. If the leak has allowed brake fluid to get 
on the linings, the linings will have to be replaced. 

F IG. 279-BRAKE MASTER CYLINDER 

! - Retainer Spring 
2-Piston Stop 
3-Cup Ring 
4- Intalce Port 
5-By.Pass Port 
6- Fill Cap 

~=~~f!'~Y S:.,~nk 

9- Check Valve 
10-Return Spring 
11- Primary Cup 
12-Piston 
13- Secondary Cup 
14-Boot 
15- Link 

f. A "spongy" brake pedal indicates the pressure 
of air in the hydraulic system. This condition must 
be corrected by bleeding the brakes. See P ar. P -4. 
g. Should the brakes become locked so that the 
vehicle cannot be moved, the brakes may be re
leased by opening the bleeder screw on any one of 
the wheel cylinders. Before the vehicle is driven, 
correct the cause of the condition. The cause may 
be either a defective master cylinder or the use of 
low grade brake fluid which has expanded because 
of heat. 

P-4. Bleeding Brakes 
The hydraulic brake system must be bled whenever 
a fluid line has been disconnected or air gets into 
the system. A leak in the system may sometimes 
be indicated by the presence of a spongy brake 
pedal. Air trapped in the system is compressible 
and does not permit the pressure, applied to the 
brake pedal, to be transmitted solidly through to 
the brakes. The system must be absolutely free 
from air at all times. When bleeding brakes, bleed 
at that wheel with the longest line from the master 

FIG. 280- BRAKE WHEEL CYLINDER 

! - C ylinder Boot 
2- Piston 
3- Bleeder Screw 
4 - Cup Sprin~t 
5- Cylinder Cup 
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cylinder first, the next longest second, etc. During 
the bleeding operation the master cylinder must 
be kept a t least =

1.1 full o f hydraulic brake fluid. 
T o bleed the brakes, first carefully clean all dirt 
from a round the master cylinder fi ller plug. Re
move the fi ller plug and fill the master cylinder to 
the lower edge of filler neck. Cl~ off all b leeder 
connections at all four wheel cylinders. Attach 
bleeder hose and fixture to right rear wheel cylinder 
bleeder screw and place end of tube in a glass jar, 
and submerged in brake fluid . Open the bleeder 
valve one-half to three-quarters of a turn. See 
Fi~ . 283 . 
Depress the foot pedal, a llowing it to return very 
slowly. Continue this pumping action to force the 
fluid through the line and out of the bleeder hose 
which carries with it any a ir in the system. When 
bubbles cease to appear at the end of the bleeder 
hose, close the bleeder valve a nd remove the hose. 
After the bleeding operation at each wheel cylinder 
has been completed, fill the master cylinder reser
voir and replace the filler plug. 
D o not re-use the liquid which has been removed 
from the lines through the bleeding process because 
of air bubbles and dirt. 

F IG. 281-WHEEL BRAKE CYLINDER 

! - Boot 
2- Piston 
3 - Cylinder Cup 

4-Sprin~ 

5-Cylinder 
6-Biecd Screw 

P-5. Brake Peda l Adjustment 

[ 10152 

There should always be at least 72" [1 2.7 mm.] 
free pedal t ravel before the push rod engages the 
master cylinder piston. 
This adjustment is accomplished by shortening or 
lengthening of the brake master cylinder eye bolt 
Fig. 277. This is done so the primary cup will 
clear l he by-pass port when the piston is in the 
off position, otherwise the compensati ng action of 
the master cylinde r .for expansion and contraction 
of the fluid in the system, due lo temperature 
changes, will be destroyed a nd cause the brakes 
to drag. 

Note : Some older 'Jeep' vehicles may develop side 
rnovement of the clutch and brake pedals resulting 
from wear of the pedals, shafts, and bushings. One 
way to compensate for this wear is to install a pedal 
slack adjuster kit, P art N o. 921936. 

P-6. Bra ke Adjustment 
The locations of the brake adjusting eccentrics are 
shown in F ig. 284 and 286 . 
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First be certain that the brake pedal has Y2" [ 12.7 
mm.] free travel. 
Jack up the wheels to clear the floor. Adjustment is 
made by rotating the brake shoe eccentric, F ig. 286. 
With a wrench loosen the lock nut for t he forward 
brake shoe, hold the lock nut and wit h brake 
wrench W -213 turn the eccentric towards t he front 
of the vehicle until the brake shoes strikes the drum, 
ther. while turning the wheel with one hand re
lease eccentric until the wheel t urns freely. H old 
the eccentric in position a nd fasten t he lock nut. 

FIG. 282 - HAND BRAKE ADJUSTMENT 
MODEL DJ-3A 

T o adjust the reverse shoe, repeat this operation 
only turn the eccentric towards the back of the 
vehicle. Do this on all four brakes. Check t he fluid 
level in the master cylinder. 

FIG. 283-BLEEDING BRAKES 
I Bleeder Screw 
2- Bie•der H <>se 

On M odels CJ-2A and CJ-3A, if additional adjust
ment is required or when relining the brakes, reset 
the anchor pins as follows: 
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FIG. 284-BRAKE ADJUSTMENTs
MODELS Cj-2A AND Cj-3A 

With the shoe and lining assemblies installed and 
the brake drum in place loosen the anchor pin lock 
nuts at the bottom of the backing plate. Adjust
ment is made by turning the eccentric anchor pins 
toward each other, Fig. 284, and down until the 
shoes are set to the proper clearance as determined 
by feeler gauges. The recommended shoe setting 
is .005" [.127 mm.] clearance at the heel (lower 
end), and .008" [.203 mm.] at the toe (upper end) 
of the brake shoe lining. On early models, a slot 
was provided in the brake drum for checking these 
clearances. This slot was eliminated in later models. 

P-7. Hand Brake 
The hand brake is mechanically operated through 
a cable and conduit and is an internal expanding 

u 11 10 19 

! - Bleed er Screw 
2- Broke Bnckin~ Plate 
3- Eccc ntric Lock Nut 
4- Ecccntric Adjustins.! Screw 
S- Broke Fluid Line 

type unit mounted on the propeller shaft directly 
back of the transfer case. 
On Model DJ-3A the rear brake shoes are operated 
through cables and conduits to form t he hand or 
parking brake. A brake cable equalizer and adjust
ing rod, Fig. 284, is located directly back of the 
frame center cross member. 

P-8. Hand Brake Adjustment 
• M odel CJ-2A, CJ-3A, CJ-3B, CJ-5, CJ-6 
The hand brake is located on the propeller shaft at 
the rear of the transfer case, see Fig. 285. The 
brake is operated by a cable connection from the 
brake handle mounted on the instrument panel. 
T o adjust the hand brake, the following sequence 
should be followed: 

10796 

FIG. 285- HAND BRAKE, CJ·3B, CJ·S, CJ-6 

! - Cable nnd Conduit 
2- Hond Broke Clip 
3- Hand Broke Bracket 
4- Hand Brake Handle Asse mbly 
S- Renr Cop 
6-Drive Gear Bushing 
7-Driv~n Gear 
8 - Driven Gear Sleeve 

9 - Backing Plate 
10-Shoc ond Lining 
I !-Lever End Return Spring 
12- Brake Drum 
13-Bolt 
14-Rear Companion Flange 
IS-Washer 
16-Nut 

17- Pro peller Shaft Flon~e Yoke 
18- Renr Propeller Shoft 
19-Adjusting End Sprln<: 
20- Adju.stin:; Screw Bracket 

i~=2k':i~ting Lever 
23- Retracting Spring Clip 
24 - Retracting Spring Link 
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M ake sure that the brake handle on the instrument 
panel is fully released. Give due attention to the 
cable and operating linkage to see that t hey do 
not bind. If necessary free up the cable and lubri
cate it. Rotate the brake drum until one pair of the 
three sets of holes are over the shoe adjusting screw 
wheels in the brake. Use the edge of the holes in 
the brake drum as a fulcrum for suitable adjusting 
tool or a screwdriver, rotate each notched adjusting 
screw by moving the handle of the tool away from 
the center of the drive shaft until the shoes are 
snug in the drum. Back off seven notches on the 
adjusting screw wheels to secure proper running 
clearance between the shoes and the drum. 

FIG. 287- BRAKE DRUM PULLER 

P- 9. Hand Brake Adjustm ent 
• Model D]-3A. 

The foot brakes must be satisfactorily adjusted be
fore attempting adjustment of the hand brake. 
To adjust the hand brake raise both rear wheels 
free of the floor. Pull up three notches on the hand 
brake lever and tighten the adjustment until the 
rear brakes drag slightly. R elease the hand brake 
lever and check the rear wheels for drag. The 
wheels must turn freely with t he lever released. 
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FIG. 288-WHEEL BRAKE 

! - Spring Cup 
2-Whecl C ylind<r 
3- Return Sprin~ 
4-Hold Down Spring 
5-Ecc<nlric 
6-Brakc Linin~: S<t 
7- Brokc Shoe 

8-Scrcw a n d Lockwash<r 
9-Pin 

10- N ut 
11-Lockwosh<r 
12- Backing Pint< 
13- Rcturn Sprin g 

P-10. Relining Ha nd Brake 
• Model CJ-2A, C]-3A, C]-3B, C]-5, C]-6 

To reline t he brake shoes and make a major ad
justment, first remove the four universal joint at
taching nuts and lower the propeller shaft. Remove 
the retracting spring clevis pin and the spring clip. 
Remove the hug lock nut, the nut and washer from 
the transfer case output shaft. Both the universal 
joint companion flange and the brake drum may 
be readily removed by using puller T ool No. W -172 
which is illustrated in Fig. 287. R emove the two 
brake shoe retracting springs and the shoes. 

Clean all parts with a suitable cleaning solution 
and examine them for damage or wear. 

Brake shoes may be distor ted by improper lining 
installation and the lining should be ground true 
after installation on the shoes. For this reason it 
is recommended that new or replacement shoe and 
lining assemblies be installed. 

To reassemble, first tum both adjusting screw 
wheels away from the center to "all off" position. 

Place a light film of grease on the brake actuating 
cam and install the shoes. Install the black shoe re
turn spr ing next to t he cam and the yellow spring 
next to the notch adjusting wheel screw. Place the 
brake drum and universal joint flange in position 
and install the transfer case output shaft washer, 
nut and hug lock nut. 

Rotate the drum until one pair of holes in the drum 
are opposite the two adjusting screw wheels in the 
brakes. Use the edge of the holes as a fulcrum and 
with a suitable tool or screwdriver for adjusting, 
rotate the adjusting screw wheels, moving the han
dle of the tool away from the drum until the shoes 
a re snug in the drum. 

Examine the brake operating cable to be sure that 
it is not worn or damaged. Free it up thoroughly 
and lubricate it. Make sure the operating handle 
on the instrument panel is fully released. Adjust 
the clevis on the brake end of the operating cable 
until the clevis pin will just go through the hole 
in the clevis and brake operating lever withou t 
slack in the cable. Tighten the clevis lock nut. 

After the cable is connected back off seven notches 
on each adjusting screw wheel which will give the 
proper running clearance between the lining and 
the drum. 

R econnect the propeller shaft. Install retracting 
spring clip, clevis pin and the cotter pin, also, in
stall the retracting spring link and spring. 

The position of the brake operating lever, Fig. 
289, must be correctly set. The position of t his 
lever (see arrow in Fig. 289), is determined by the 
adjustment of t he cam or brake operating link, 
which spreads the two shoes. The operating link is 
adjusted by means of the special ball nut to set the 
operating lever with ~" [2.38 mm.] clearance 
between the closest point of the lever and the brake 
backing plate. 

The position of this lever should be checked when 
making a major adjustment or when relining the 
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FIG. 289-HAND BRAKE 

brakes and if found incorrect readjust it to give this 
clearance before adjusting the brake cable clevis. 

P-11. Relining Wheel Brakes 
When necessary to reline the brakes, the vehicle 
should be raised so that all four wheels are free. 
Remove the wheels and the hubs and drums which 
will give access to the brake shoes, Fig. 288. 
Install wheel cylinder clamps or keepers to retain 
the wheel cylinder pistons in place and prevent 
leakage of brake fluid while replacing the shoes. 
Turn all eccentrics to the lowest side of the cam 
and then remove the brake shoe return springs. 
If equipped with anchor pins remove the anchor 
pin nuts, lock washers and anchor pins from the 
backing plate. 
Brake shoes may be distorted by improper lining 
installation and linings should be ground true after 
installation on the shoes. For this reason it is rec· 
ommended that new or replacement shoe and lining 
assemblies be installed. 
Inspect the oil seals in the wheel hubs. If t he con
dition of any oil seal is doubtful, replace it. Install 
the oil seal carefully to prevent damage to sealing 
surfaces. 
Install the brake shoes on the brake backing plates 
and remove the wheel cylinder clamps. 

Note: On some vehicles, the iining on the forward 
shoe is longer than the lining on the reverse shoe. 

Install the eccentrics and the brake shoe retaining 
springs. 
Should a brake drum be rough and scored, it may 
be reconditioned by grinding or turning in a lathe. 
Do not remove more than .030" [. 762 mm.] thick
ness of metal (.060 11

- 1.52 mm. - overall diameter) .. 
If a drum is reconditioned in this manner, either the 
correct oversize lining or shoe must be installed or a 
shim equal in thickness to the metal removed must 
be placed between the lining and shoe so that the 
arc of t he lining will be the same as that of the 
drum. 

~6· 

FIG. 290- FRONT WHEEL BRAKES- DJ-3A 

! - Wheel Cy linder 
2-Screw and Loc:kwasher 
3- Bleed Screw 
4-Boot and Cup 
5- Piston 
6- Spring (C ylinder End) 

7- Sh oc and Lining 
8- H old Down Sprin~: 
9 - B•cking Plate 

1 0-Sprin~: (Anchor End) 
It-Cylinder Cup Spring 

Install the hubs and drums and make a major ad
justment of the brakes. 
If it is found when wheels are removed that there 
is brake fluid leakage at any of the wheel cylinders, 
it will be necessary to recondition that wheel cylin
der and bleed t he brake lines. This subject is cov-

14--~ ----:--6 

FIG. 291- REAR WHEEL BRAKES- DJ·3A 

9- Bocking Plate ! - Wheel C y linder 
2- Screw and Lockwasher 
3- Biced Screw 

10 - Return Sprin~: (Anchor Er.d) 
It-Lever 

4- B oot and Cup 
S- Piston 
6- Lever Strut 
7-Shoc and Lining 
8- Hold Down Spring 

12- Pin 
13-Rctainer 
14- Spring (Cylinder End) 
IS - C ylinder Cup Sprin& 
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ered under the heading, "Wheel Cylinders." 
Whenever the brake lining is renewed in one front 
or one rear wheel be sure to perform the same oper
ation in the opposite front or rear wheel, using the 
same brake lining as to color and part number, 
otherwise unequal brake action will result. 

P- 1"2. Hydraul ic Brake Master Cylinder 
Should it be necessary to recondition the master 
cylinder, the method of removal is obvious. 
After the master cylinder has been removed it 
should be dismantled and thoroughly washed in 
alcohol. Never wash any part of the hydraulic 
braking system with gasoline or kerosene. 
After the parts have all been thoroughly cleaned 
with alcohol, make a careful inspection, renewing 
those parts w)1ich show signs of being deteriorated. 
Inspect the cylinder bore and if found to be rough 
it should be honed out or a new cylinder installed. 
The clearance between the piston and the cylinder 
bore should be .001" to .005" [.025 to .127 mm.). 
Clean out the cylinder with alcohol and with a wire 
passed through the ports that open from the supply 
reservoir into the cylinder bore, make sure that 
these passages are free and clear of any foreign 
matter. It is our recommendation that a new piston, 
primary cup, valve and valve seat be installed 
when rebuilding the master cylinder. 
Install the valve seat in the end of the cylinder 
with the flat surface toward the valve. 
Install the valve assembly. Install return spring and 
primary cup. The flat side of the cup goes toward 
the piston. Install piston, stop plate, and lock wire 
(retainer spring). Insta ll fitting connection with 
new gasket. Fill reservoir half full of brake fluid 
(see Par. B -33) and operate t he piston with the 
piston rod until fluid is ejected at fitting. Install 
the master cylinder to the frame and fill to a level 
72" [1,3 em.] below the top of the fill hole. M ake 
the necessary connections and adjust pedal clear
ance to 72" [1 ,3 em.) free play 
Bleed the brake lines as instructed in Par. P -4. 
R echeck the entire hydraulic brake system to make 
sure there are no leaks. 

P-1 3. Wheel Cylinder 
Some vehicles are equipped with 1" [25 mm.) di· 
ameter front wheel brake cylinders, others with 
l Ys• )29 mm.) diameter cylinders. Both front wheel 
cylinders and both rear wheel cylinders must have 
the same diameter or unequal braking will result. 
Make sure a replacement brake cylinder has the 
same part number as the original cylinder. 
To remove a wheel cylinder jack up the vehicle 
and remove the wheel, hub and drum. Disconnect 
the brake line at the fitting on the brake backin~ 
plate. Remove the brake shoe return spring which 
allows the brake shoes at the toe, to fall clear of 
the brake cylinder. Remove two screws holdini 
wheel cylinder to the backing plate. 
Remove the rubber dust covers on ends of cylin
der and then the piston and piston cups and the 
spring. See Fig. 281. 
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Wash the parts in clean alcohol. Examine the cylin
der bore for roughness or scoring. Check fit of pis
tons to cylinder bore by using a .002" [.051 mm.) 
feeler gauge. When reassembling the cylinder, dip 
springs, pistons and piston cups in brake fluid. In
stall spring in center of the wheel cylinder. Install 
piston cups with the cupped surface towards the 
spring so t hat the flat surface will be against the 
piston. Install pistons and dust covers. Install wheel 
cylinder to the backing plate, connect brake line 
and install brake shoe return spring. R eplace wheel, 
hub and drum, then bleed the lines as instructed 
under heading, "Bleeding Brakes". Adjust brake if 
required. 

P-14. Kee p Grease and Oil off Brakes 
No brake can be expected to work well when grease 
or oil is a llowed to leak into the drum from the axle. 
Little braking friction can be obtained between 
brakes and drums when the surface is covered with 
oil and grease. 
Care should be exercised to see that excessive 
amounts of lubricants are not put into the front 
hubs or the rear axle bearings or differential. Keep 
the grease retainers in good condition. 
Whenever wheels a re removed, it is advisable to 
wash off the drums with a suitable solvent so that 
all grease and dirt are removed. Should there be a 
quantity of grease on the linings, this can also be 
washed off with solvent, however, should the linings 
be thoroughly saturated with grease, there is noth
ing that can be done except to replace the lining. 

P-15. TROUBLE SHOOTING 

P-16. Squeaky Brakes 
In most cases, squeaks are entirely eliminated by 
correct adjustment of the brakes. Squeaks may be 
caused however, by glazed linings, lining wore thin 
to the point of exposed rivets or by vibration. A 
drum will not vibrate when the brake is securing 
uniform contact over the entire lining surface, ex
cept when due to improper conditions such as the 
linings becoming glazed. Glazed surface of the 
brake linings may be removed by a stiff wire brush. 
Occasionally squeaks are caused by roughened sur
face of the drum, which can usually be remedied 
by rubbing down with emery cloth and by wiping 
the brakings surface clean. In extreme cases it may 
be necessary to reface the drum in a lathe. Should 
this be done, do not remove a metal thickness 
greater than .030" [.762 mm.) - .060" [1.52 mm.) 
overall diameter. 

P-17. Rattles in Brakes 
See that t he tension of the springs in the brakes 
and attached to the control system are sufficient to 
return brakes and brake mechanism to their normal 
position. R eturn springs are so placed that they 
keep all slack out of the control system by tension 
on all j oints. 
Brakes will not rattle inside the drum if the springs 
holding the shoes are kept at the proper tension. 
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P-18. SERVICE DiaGNOSIS 
SY MPTOMS 

Bra kes Drag 
Brake Shoes Improperly Adjusted .. 
Piston Cups Enlarged ....... . .. ... ...... ... . . . 
Mineral Oil or Improper Brake Fluid in System . . . 
Improper Pedal Adjustment . . .. . 
Clogged Master Cylinder By-Pass Port ... ..... . . . 

O ne Brake Drags 
Brake Shoe Adjustment Incorrect ... . ..... . . ... . 
Brake Hose Clogged .. . ...... ........ . .... . . . . . 
Return Spring Broken . .. . ....... . .. . ..... .. .. . 
Wheel Cylinder Piston or Cups Defective .. . . .. . . . 
Loose or Damaged Wheel Bearings .. ...... .. . .. . 

Bra ke Grabs- Vehicle Pulls to One Side 
Grease or Brake Fluid on Lining . .. .. .. ...... .. . 
Dirt Between Lining and Drum . . ... ... . 
Drum Scored or Rough .. .. .. .. . . . . . ..... . .... . 
Loose Wheel Bearings .. . .... . .... .. .... .. .. .. . . 
Axle Spring Clips Loose .. . .. . . . .. .. .. .. ...... . . 
Brake Backing Plate Loose . .. ..... . ... .... .... . 
Brake Lining ..... . . . .......... . . . .. . . . . .. . 
Brake Shoe Reversed . . . . . . .. .... . .. . ..... . .. . 
Tires Under-Inflated .... . . .... .. . .. ... ... . .. . . . 
Tires Worn Unequally . .. ... . . ... . . 
Glazed or Worn Lining . . . . . . . . . ......... ..... . . 
Restricted Brake Line .. .. ..... . ..... .. .. . ..... . 

Excessive Peda l Travel 
Normal Lining Wear . . .. ...... . .. .. ... ... . .. .. . 
Lining Worn Out .... ...... .. .. .. .. . .. . ... ... . . 
Leak in Brake Line .. .. . . ... . . . .. .... .. . . . .. . . . 
Scored Brake Drums .. ..... . .. . .. . .. . .. .. ... . . 
Incorrect Brake Lining .... ... .. . .... ... . . .... . . 
Air in Hydraulic System . ... ... .... . ... . .... .. . 

Spo_n~y B~ake Pedal 
Atr tn Ltnes ...... .. . . .. . ......... ... . . . .. . . . . . 
Brake Shoe Adjustment Incorrect . .. . . . ...... .. . 
I nsufficient Brake Fluid . . . . . . . . . . . .... . . . 

Excessive Pedal Pressure 
Grease or Brake F luid in Lining . .. . . . . . . . . 
Shoes Improperly Adjusted ... .. . ............ . . . 
Warped Brake Shoes ... .. .. .... . .......... . .. . . 
Distorted Brake D rums . .. . .... . . .. .. . . . . . . 
Glazed or Worn Lining . .. . .... . .... .. . . .. .. . . . . 
Restricted Brake Line .. .. . . ... . .. .. . ... . .. . ... . 
Faulty Brake Cylinder .. ........ .... . ... . . . . .. . 
Insufficient Brake Fluid .. .. .. .. . .... .. .... . . . . . 

Squea ky Bra kes 
Shoes Warped or Drums Distorted . ... . ... . .. . . . 
Lining Loose. . . . . . . ... . . ... . . . . . . .. . ..... .. . . 
Dirt Imbedded in Lining . ... .. .. ... .... ..... .. . 
Improper Adjustment . . .. ..... . ...... ... .. .... . 
Oil or Grease on Lining .. . . .... .. . . .. . .. ... . .. . 
Glazed or Worn Lining .. ..... . . .... . . .... . .. . . . 
Drum Scored ..... . .. .. . .... .... . . .... . .. .. . . . 

PROBABLE REMEDY 

Adjust 
t Flush all lines with Alcohol. Insta ll 
~ wheel and Master Cylinders 

Adjust Master Cylinder Eye Bolt 
Clean Master Cylinder 

Adjust 
Replace 
R eplace 
Replace 
Adjust or Replace 

Replace Lining 
C lean with Wire Brush 
Turn Drum and R eplace Lining 
Adjust 
Tighten 
Tighten 
Different Kinds on Opposite Wheels 
Forward and Rear Shoes misinstalled 
Inflate 
Replace or Rotate 
Replace Linings 
Locate and Repair 

Adjust 
Replace 
Locate and Repair 
Replace or Regrind 
Replace 
Fill Master Cylinder - Bleed Lines 

Bleed Lines 
Adjust 
Fill Master Cylinder 

Replace Lining 
Major Adjustment 
Replace 
Replace or R egrind 
Replace Linings 
Locate and Repair 
Repair or Replace 
Fill Master Cylinder 

Replace 
Replace 
Wire Brush or Replace 
Adjust 
Replace L inings 
Replace Linings 
Turn Drum and Replace Linings 

p 

new cups in 
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P-19. BRaKE SPECIFICaTIONS 

TYPE . . .... . 

EFFECTIVE AREA . .. . 

TOTAL AREA . . 

DRUM DIA. : 
Front. 
Rear . . ... 

LINI NG MATERIAL . 

L I N ING SIZE: 
Front Shoe 

Front Wheel . .. . 
Rear Wheel . . 

Rear Shoe 
Front Wheel . . . . .. . . 
Rear Wheel . . . . 

WHEEL CYLINDER BORE: 
Front .. . ... .... .... ... . 
Rear .. . . ....... . . 

MASTER CYLINDER BORE . . . 

AVAILABLE PEDAL TRAVEL ... . 
Pedal Free Travel . 

L I NE PRESSURE @ 100 lb. 
PEDAL LOAD .... ..... . . 

PARKING BRAKES: 
Type of Control .... . 
Location of Control 

Cj-3B . ... . . . 
Cj-5, Cj-6. . .. ..... .. . . 
D ]-3A ....... ... .. . 

Operates on. . . . . . . . . . . . . 
Type .. . . . . .. . ... . .. 
D rum Dia . .. .. ............ . 
Lining Size ( 2) 
Lining Area .. .. . 
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'Jeep' 
Universal 

Hydraulic Internal Expansion 
N on-Servo Floating Shoe 

102.65 sq. in. (662 cm2] 

117.8 sq. in. (759 cm2J 

9 '" [209 mm.] 
9 " [209 mm.] 

Molded Asbestos Riveted 

10.219xl.75x.211 [26,0-4,4-0,536 em.] 
10.219xl.75x.211 [26,0-4,4-0,536 em.] 

6.609xl.75x.211 [16,8-4,4-0,536 em.] 
6.609xl.75x.2 11 [16,8-4,4-0,536 cm.J 

I " [25 mm. J x· [19 mm.] 

1 " [25 mm.) 

61-1" [165 mm.] 
Vz" [12,7 mm.] 

490 psi . [34,5 kg. -em2 ] 

Hand Lever and Cable 

Rt. of Str. Col. 
Lt. of Str. Col. 

Rear Propeller Shaft 
Internal 

8 ' ]203 mm.) 
8.125xl. 75x. 211 [20,6-4,4-0,536 em.] 

28.43 sq. in. [183 em2] 

DJ-3A 

H ydraul ic Internal Expansion 
Non-Servo Floating Shoe 

117.42 sq. in. [757 cm2] 

132.81 sq. in. [856 cm2] 

9 • [209 mm.] 
9• [209 mm.] 

Molded Asbestos Riveted 

9 .875x2x.214 [25,1-5,1-0,541 em.] 
9.875x2x.214 [25,1 · 5,1-0,541 em.] 

7.688x1.75x.214 [19,5-4,4-0,541 em .] 
7.688xl.75x.214 [19,5-4,4-0,541 em.] 

1 Ys.l29 mm.] 
1~6• [21 mm.] 

1 " [25 mm.] 

6% " [171 mm.[ 
.!/:!" (12,7 mm.] 

650 psi . [45,7 kg. -cm2] 

Hand Lever and Cable 

Rt. of Str. Col. 
Rear Service Brakes 
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Contents 

SUBJECT PAR. 

Brakes Drums .. . ... .. .. ........ .. .. .. ..... Q-9 
Front Wheel Bearings . .. . . . ... . . . ..... . . . .. Q-2 
Front Wheel Bearing Adjustment . . . .Q-3 
Maintenance of Wheel Bearings. . . . . . . . . . . . Q-8 

Q-1. GENERAL 
The front wheels of M odel DJ-3A and a ll t he Jeep 
Models including the rear wheels of early Model 
CJ-2A vehicles, equipped with the full floating 
type rear axles, are car ried on two opposed tapered 
bearings as shown in Fig. 292 and Fig. 293. Refer 
to heading " Change in Four-Wheel Drive Front 
Axles" in the F ront Axle Sect ion and to F ig. 228 for 
information on adjusting the end float of the front 
axle universa l jo ints used on t he earlier Jeep M odels. 
The rear wheels of M odel DJ-3A and all Jeep 
models except early CJ-2A equipped with the semi
floa t ing rear axle, a re carried on a single tapered 

SUBJECT PAR. 

Rear Wheel Bearings ... . .... . . . ..... . . ... . . Q-5 
Rear Wheel Bearing Adjustment .. . . . ... . ... . Q-6 
Tires .. ... .. ... . . . ... . . . ... . . . ... .. .. ... . Q-10 
Trouble Shooting . .. . ... .... .............. Q-11 

roller bearing mounted on each axle shaft. See 
Fig. 294. 
These bearings are adjustable for wear and their 
satisfactory operation and long life depends upon 
periodic attent ion and correct lubrication. 
T o check t he wheel bearings for adjustment, brakes 
must be free and in fully released position. 

Q-1A. Wheel Balancing 
Wheel balancing with the wheel on the vehicle is 
recommended with one exception. The wheels from 
any P owr-Lok a xle should always be removed for 
balancing. 

FIG. 292- FRONT WHEEL AND ATTACHING PARTS 

1- Hub Cnp 
2-Snnp Ring 
3- Drivc Flnnge 
4~nsket 
5- Nut 
6-Lodcwnsher 

7- Lockwnsher 
8- Cone nnd Rollen 
9-cup 

10-Hub and Drum 
u -oil&nl 
12- Lcft Front Broke 

13- Spindle and Bushina 
14- Ldt Knuckle and Arm 
15- Thrust Wnshcr 
16- Univenn1 J oint Shaft 
17- Lockwnsher 
18- Bolt 

19-screw 
20- Nut 
21- Lockwnaher 
22- B olt 
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Q-2. Front Wheel Bearings 
Adjustment of the front wheel bearings is critical 
becaus.e it establishes the running clearance of the 
wheel bearings. Wheel bearing adjustment that is 
too tight preloads the bearings and causes them to 
run hot. Loose wheel bearings permit the drum hub 
to shift its position on the bearings as thrust loads 
vary with accelerating, braking, and cornering. 
Loose bearings also cause erratic braking. 
To check the front wheel bearings raise the front 
end of the vehicle with a jack so that the tires clear 
the floor. 
Grip the tire and test sidewise shake of the wheel. 
If bearings are correctly adjusted, shake of wheel 
will be just perceptible and wheel will turn freely 
with no drag. 
If bearing adjustment is too tight, the rollers may 
break or become overheated. Loose bearings may 
cause excessive wear and possible noise. 
If this test indicates.adjustment is necessary, pro
ceed as follows: 

Q-3. Front Wheel Bearing Adjustm ent 
e Model DJ-3A 
With the vehicle still on the jack, remove the hub 
cap and the wheel retaining nut cotter pin. R otate 
the wheel and tighten the wheel retaining nut until 
the wheel binds. Then back off nut about one-sixth 
turn or more if necessary making sure wheel ro
tates freely without sidewise shake. Replace the 
cotter pin and hub cap. 

Q-4. F..Ont Wheel Bearing Adjustment 
• Model CJ-2A, CJ-3A, CJ-3B, CJ-5, CJ-6 
With the vehicle on the jack, remove the hub cap, 
axle shaft nut and washer or snap ring and driving 
flange. Use front axle shaft driving flange puller, 
Tool No. W -163, Fig. 220, and hub cap puller Tool 
No. W-161, Fig. 219. Wheel bearing adjustment 
nuts will then be accessible. 
Bend the lip of nut lockwasher so that adjustment 
locknut and lockwasher may be moved. Rotate the 
wheel and tighten the adjusting nut until the wheel 
binds. 

Note: Front tire and wheel must be rotated by 
hand as the adjusting nut is tightened to ensure 
positive seating of the bearing. 

Then back off nut about one-sixth turn or more 
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FIG. 293-FRONT WHEEL- DJ·3A 

!-Steering Knuckle 
2-Brake 
3- Hub GreAse Sui 
4-lnner Bearing Cone 
5-lnncr Bc:a_ring Cup 
6-Hub and Drum 
7- 0utcr Bcorint: Cup 
8-0uter Beorin~ Cone 
9-Ton~ucd Woshcr 

10 - Nut 
It - C otter Pin 
12- Grcnsc Cop 
13-Nut 
14- Lockwasher 
IS - Bolt 

if necessary making sure that the wheel rotates 
freely without sidewise shake. R eplace the lock
washer and locknut and do not fa il to bend over 
the lockwasher lip. 
Check the adjustment and reassemble the driving 
flange. Make sure the gasket is properly installed 
between the hub and the flange. 

Not e : N ew front wheel hub and drum assemblies 
that have been re leased on models Cj-3B, Cj-5, 
Cj-6 may be identified by the new bearings and 
oil seals which differ in size to the earlier bearings 
and oil seals. Identification is given below. 
Description Early Late 
Cone 111fi" width 13(6" width 
Cup 2.875" O.D. 2.892" O.D. 
Oil Seal 2Ys" O .D. 3." O.D. 

Q-5. Rear Wheel Bearings 
Raise wheel on which adjustment is to be made, 
by placing a jack under the axle housing. With 
hands, test sidewise shake of the wheel. If bearings 
are correctly adjusted, shake of wheel will be just 
perceptible and the wheel will turn freely with no 
drag. If adjustment is necessary proceed as follows: 

Q-6. Rear Wheel Bearing Adjustment 
• All M odels Excepting Cj-2A with Full-floating 

Axle 
The bearing adjusting shims are placed between 
the brake backing plate and axle flange as shown 
in Fig. 296. T o make this adjustment remove 
the hub cap, the cotter pin, the axle shaft nut and 
use a wheel puller to remove the wheel hub . Re
move the bolts holding the brake dust shield, grease 
and bearing retainer and t he brake backing plate. 
Remove or install shims to adjust the bearings to 
provide .001" to .006" [0,025 a 0,152 mm.) end 
float of the axle shaft. 
On all earlier model semi-floating type rear axles, 
the bearing shim packs are installed at both axle 
housing flanges to provide adjustment at each 
wheel hub. Shims are installed at one axle flange 
only on later model axles. In this case it is in order 
to add shims at either flange to properly adjust end 
float of the shafts. 

Q-7. Rear Wheel Bearing Adjustment 
• Model CJ-2A with Full-floating Axle. 
First remove the axle shaft driving flange screws and 
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FIG. 294- REAR WHEEL AND ATTACHING PARTS 

l - Oll Seal 
2- Conc and Rollora 
3- Cup 
4- Shims 
5- Bcaring Retainer 

6-Brake 
7- Gasket 
8-Grcltc Rctain~r 
9-Grc,.sc Protector 

10- B olt 

axle shaft. Bend the lip of the lockwasher so that the 
locknut and lockwasher can be removed. Rotate the 
wheel and at the same time tighten the inner ad 
justing nut until the wheel binds. Back off the in 
ner nut about one-sixth turn or more if necessary 
until the wheel turns freely. Replace the lockwash· 
er and locknut and be sure to bend over the lock
washer lip. Replace the axle shaft with a new flange 
gasket and install the screws. When replacing the 
axle shaft, guard against damaging the inner oil 
seaL 

Q-8. Maintenance of Wheel Bearings 
Under normal operating conditions the front 
wheel hub bearings and dual rear wheel bearings 
require lubrication only every 6000 miles [9.600 
km.). It is necessary to disassemble and remove the 
bearing~ from all front wheels to properly lubricate 
them (also rear wheels of those Cj-2A models with 
full-floating axles). Rear wheels are equipped with 
lubrication fittings. When front wheel hubs and 
bearings a re removed for lubrication, they should be 
thoroughly washed in a suitable cleaning solvent. 
The bearings should be thoroughly dried and then 
given a thorough cleaning and inspection. Use a 
clean st iff brush to remove all particles of old lu -

11- Hub and Drum 
12- Shaft Key 
13-0il Seal 
14-N ut 
I 5- Co tter Pin 

16 - Hub Cap 
17- Nut 
18- Loekwasher 
JO - Bolt 

bricant from bearings and hubs. After the bearings 
are thoroughly cleaned, inspect them for pitted 
races and rollers. Also, check the hub oil seals. Re
pack the bearing cones and rollers with grease and 
reassemble hub in the reverse order of the dis
assembly. Test the bearing adjustment as outlined 
in Par. Q -6 or Q -7. When installing the hubs and 
drums, the hubs with the right-hand threaded studs 
are placed on the right side of the vehicle; the left
hand threaded studs are placed on the left side of 
the vehicle. 

Q-9. Brake Drums 
The brake drums are attached to the wheel hubs 
by five serrated bolts. These bolts are also used 
for mounting the wheels on the hub. To remove 
a brake drum, press or drive out t he serrated bolts 
and remove t he drum from the hub. 
When placing the drum on the hub, make sure that 
the contacting surfaces are clean and flat. Line up 
the holes in the drum with those in the hub and 
put the drum over the sholuder on the hub. Insert 
five new serrated bolts through the drum and hub 
and drive the bolts into place solidly. Place a round 
piece of stock approximately the diameter of the 
head of the bolt, in a vise; next place the hub and 
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FIG. 295- REAR WHEEL- DJ·3A 

1-0il Seal 
2- BellrinR Cone 
3-Beorin~ Cup 
4- Shim Set 
5- Rdainer and Seal 
6-Bralce 
7- Nut 
8-H ub and Drum 
9 - A•Ie Shaft Key 

l ll- Waahcr 
11 - Nut 
12- Coltcr Pin 
13- Loekwaahcr 
14- B oh 
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drum assembly over it so that the bolt head rests 
on it. Then swage the bolt into the countersunk 
section of t he hub with a punch. 
The runout of the drum face should be within .030 11 

[0,76 mm.]. If the runout is found to be greater 
than .030 ". it will be necessary to reset the bolts 
to correct the condition. 

F IG. 296-REAR WHEEL HUB 
AND BEARING 

The left hand hub bolts are indentified with an 
"L" stamped on the head of the bolt. 
The left hand threaded nuts may be identified by 
a groove cut around the hexagon faces, or by the 
word "LEFT" on the face. 
Hubs containing t he left hand threaded hub bolts 
are installed on t he left hand side of t he vehicle. 
Do not overpack wheel bearings. Wheel bearing 
grease may dry out if bearings a re overpacked. 
Overfillit;tg the bearings and space between them 
in the hub will cause churning of the grease and 
generation of heat from the turning action of the 
bearings. The excessive heat may drive out the oils 
in wheel bearing grease and leave a dry, flaky resi
due that has no lubricating properties. 

Q-10. T IRES 
Tires each consisting of a tube and casing a re 
'standard on all models. 

Q-10A. Tire Ca re 
Tire p ressure, tire rotation, wheel balance, and 
wheel alignment a re the four vital factors that in 
fluence the extent of tire life and the ease and safety 
of vehicle control. Four of the most common t ire 
troubles are: 
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a . Excessive wear around the outer edges resulting 
from under-inflation. 

b. Excessive wear in the center of the tread result
ing from over-inflation. 

c. Tire tread worn on one side indicating wheels 
need realigning. 

d. Cuplike depressions on one side of the tread 
indicating wheels need balancing. 
If the vehicle normally carries a full load, two to 
four pounds [0, 14 a 0,28 kg-cm2] can be added to 
the recommended pressures. But, remember that 
adding a ir with a light load means a harsher ride, 
doesn't he lp t ires, and wears out shock absorbers. 
Cross-switch the tires every 5000 miles [8.000 km.]. 
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F IG. 297- T IRE ROTATION 

See F ig. 297. This pract ice will even out differences 
in wear and make a set of t ires last longer than 
they would without cross switching. When a 
met hod of ti re rotation is selected. it should be 
used consistently or the full benefits of ti re rota t ion 
may be lost. 

Q-108 . Removing and Install ing Tires 
To remove a tire from a drop center rim, first de
flate completely and then force t he tire away from 
t he rim throughout t he entire circumference until 
the bead fa lls into t he center of t he wheel rim. 
With a heavy screw driver or t ire removing tool, 
used opposite the valve, remove one side of t he 
t ire at a time and remove the inner tube. 
Installation o f t he tire is made in the same manner 
by first dropping one side of the t ire into the cen
ter of the rim and with a tire tool raise the bead 
over the wheel r im using care not to damage the 
innner tube. 
When mounting the wheel, alternately tighten op
posite stud nuts to prevent wheel runout. After the 
nuts have been t ightened with the wheel jacked up, 
lower t he jack so wheel rests on the floor and re
tighten the nuts. 

Q-11. TROUBLE SHOOTING 

Q-12. Rear Wheel Noise 
Looseness of t he rear axle shaft nut on semifloating 
rear axles may produce a clicking or creaking noise. 
This noise is audible when the vehicle is just start-
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ing from a dead stop. The noise can usually be 
stopped by torquing the nut 150 to 175 lb.-ft. 
[20,7 a 24,2 kg.-m.]. If the condition has continued 
for some time, slight wear may have resulted allow-

ing the noise to persist . In this case, coat the hub, 
key, and keyway with white lead· and torque the 
nut as specified. If the noise persists after this 
treatment, replace the worn parts. 

Q-13. WHEEL BND TIRE SPECIFICaTIONS 

WHEELS: 
Make . . ........ .. . . •.. .. . . .... .... .. . 
Type. .. ..... . . ........ .... ...... . 
Material. . . .. . ... . .... . . . ....... . 
Rim Size .. . .... .. ........ ... .. . .. . . . ... . 
Flange Type . . . . . . . . . . . . .. . .. .. ... . ..•.. 
Attachment 

Type ... . . ... ........ . .. ... ...... . 
Circle Dia .... . ... ... ...... .... . . .. ... . . 
Number .. . .... . ... ..... . . . .......... ..... . 
Size ... ... . .. .... ...... . .. . 

Rear Axle Shaft End Float . .. . 

TIRES: 
Size .... ... ... . ... ..... .. .... .... ...... . ... .... .. . 
Ply Rating ....... . ...... ... .. ....... • ... ... .. . . .. . 
Revolutions per Mile @ 30 mph. . . . . . . . . . . . . . . . . . . . . 
Inflation Pressure 

F ront .......... ..... . .. .......... . . ... ...• .. . .. . 
Rear ... .. ..... ........ .. .. .... ... . . . .... . 

'Jeep' 
Universal 

Kelsey-Hayes 
Disc 
Steel 

16 X 4.50 
E 

Stud 
5.50 

5 
!+20 

.001" -.006" )0,025 a 0,152 mm.J 

6.00-16 
4 

730 

26 psi !1,828 kg-cm2J 
28 psi )1,968 kg-cm2] 

DJ-3A 

Kelsey-Hayes 
Disc 
Steel 

13 X 4.00 

J 

Stud 
4.50 

4 
,!.-4-20 

.001" -.006" (0,025 a 0,152 mm.J 

6.50-13 
4 

712 

24 [1 ,687 kg-cm2j 
24 [1,687 kg-cm2J 
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FRaME 

Contents 
SUBJECT PAR. 

Draw Bar. . . . . . . . . . . . . . . . . . . . . . . . . ...... R -6 
Frame Alignment ...... . ... . . . . ... . .. ... . . . R-2 
Frame Dimensions . .. .... . .. . . . .... . .. ... . . R-3 
Front Axle Alignment ... . . ...... ........... R -5 
Straightening Frame . .. . .... .. .... . .. . .... . R-4 

R-1 . GENERAL 
The frame is the structural center of the vehicle, 
for in addition to carrying the load, it provides and 
maintains correct relationship between other units 
to assure their normal functioning. 
Of rugged design, the frame is constructed of heavy 
channel steel side rails and cross-members. Brack
ets and diagonal braces are used to maintain the 
proper longitudinal position of the side rails rela
tive to each other, and at the same time provide 
additional resistance to torsional strains. Fig. 298 
and 300 illustrate the subject models. 
Vehicles which may have been in an accident of 

level. If a cement floor is available clean it so that 
chalk marks will appear underneath the frame to 
be checked. If a wooden floor, it is advisable to lay 
a sheet of paper underneath the vehicle and tack 
in place, dropping a pumb-bob from each point 
indicated, marking the floor directly underneath 
the point. Satisfactory checking depends upon the 
accuracy of the marks in relation to the frame. 
To reach the points shown that have been marked, 
have vehicle carefully moved away from layout on 
the floor, and proceed as directed in the following 
paragraphs: 
a . Check frame width at front and rear end, using 

FIG. 298-FRAME ASSEMBLY- MODELS CJ·2A, CJ-3A, Dj-3A, CJ·3B 

any nature, which may result in a swayed or sprung 
frame, should always be carefully checked for prop
er frame alignment, steering geometry, and axle 
alignment. 

R-2. Checking Frame AI ignment 
The most efficient and satisfactory method of 
checking frame alignment is with a frame aligning 
fixture which is equipped with bending tools for 
straightening frame parts. In the absence of such a 
fixture, frame alignment may be determined by 
using the "X" or diagonal method of checking from 
given points on each s ide rail. Fi~s. 293 and 300 
illustrate this method of checking the frame. 
The most convenient way to make this check, par
ticularly when the body is on the chassis, is by 
marking on the floor all points from which measure
ments should be taken. 
Select a space on the floor which .s comparatively 

corresponding marks on the floor. If widths cor
respond to specifications given below, draw center 
line the full length of the vehicle, half-way between 
marks indicating front and rear widths. If frame 
width is not correct and the center line cannot be 
laid out from checking points at the end of frame it 
can be drawn through intersections of any two pair 
of equal diagonals. 

b. With the center line properly laid out, measure 
the distance from it to points opposite over the en
tire length of chassis. If frame is in proper align
ment measurement should not vary. 

c. To locate the point at which the frame is sprung, 
measure the diagonals marked A-B, B -C, C-D. If 
the diagonals in each pair are within ~ w [3, 175 
mm.], that part of the frame included between 
points of measurements may be considered as sa tis· 
factory alignment. These diagonals should also in-

239 



R FRAME 

tersect a t the center line. If t he measurements do 
not agree within the above limits, it means that 
correction will have to be made between those 
points that are not equal. 

R-3. Frame Dimensions 
Points for measuring frame alignment are shown 
in F ig. 298 and 300. T he correct measurements for 
each model are given in the table. Point A is a t the 
front of the frame. 
A-B and C-D are the distances between spring 
shackle bolt and spring pivot bolt frame centers 
measured on a line parallel with the frame center
line. E and F show the shackle bolt centers in rela
tion (above or below) to the pivot bolt centers. 

C J-2A, CJ-3A, DJ-3A, CJ-3B 
A-B . .. .. .. . . ..... .. .. .. .. . . 44.31" [11 2.54 em.] 
C-D .. . .. ... . .. ... ... . .. .. .. 48.48" [123.14 em.] 
Width Front . . . .. . . . .. . . .. . . .. . 2934" [74.3 em.] 
Width Rear ..... . .......... . . .. 2934" [74.3 em.] 
"E" above .... .. . . . . ....... . ... . 3~" [8.17 em.] 
"F" above .. . . ... . . .. . .. . . ... . . 4~-f" [10.56 em.] 

CJ-5, CJ-6 
A-B ..... ... . . .. ..... . ...... 47.08" [119.58 em.] 
C-D .... .. . ..... . . ... ..... . . 52.37 " [1 33.02 em.] 
Width Front . . . . ........ . . ..... 29_!,4" [74.3 em.) 
Width Rear ... ... .. . .... . . .... . 29.J,i " [74.3 em.] 
"E" above ........ . ... .... . .... . 3~2 " [8.17 em.] 
"F" above .. . ...... . ... . .... . . ... 5 l " [1.30 em . 1 

R-4. Straightening Frame 
In case the bending or twisting of the frame is not 
excessive, it may be straightened. T his should be 
done cold, as excessive heat applied .to the frame 
will weaken it . For this reason it is recommended 
that badly damaged frame parts be replaced . 

R-5. Front Axle Alignment 
After it has been determined that the frame is prop 
erly a ligned, the front axle alignment with the 
frame can be checked. The front axle is square 
with the frame if the distance between the front 
and rear axle is the same on both sides. T he dis
tance from the spring upper bushings to t he front 
axle on both sides should be equal. 

R-6. Draw Bar 
Fig. 299, shows method of attachment and bracing 
of the Jeep draw bar. The braces and the reinforce
ment installed in the frame rear cross-member 
channel provide even distribution of the stresses 
when moving a heavy load. 
T he draw bar plate may be shifted to any one of 
nine positions for alignment on the draw bar and 
may be used with the offset u p or down to change 
the height of attachment . Check the attaching 
bolts periodically to be sure they are tight at all 
times. 

FIG. 299-DRA W BAR MOUNTING 

FIG. 300- FRAME ASSEMBLY- MODEL CJ-5 AND CJ-6 (MODEL CJ-5 SHOWN) 
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R-7. FRaME SPECIFICaTIONS 

Type - All M odels Ladder with Steel Channel 
Side M embers 

Number of Overall Width Section 
Vehicle C ross M embers Lengt h Front Rear Modulus 

CJ·2A & CJ-3A . .. . . . ... 12221-f. 29Y.l" 29~· 1.493 in. cu. 
[311 ,54 em.) [74,3 em .] [74,3 em.] 

CJ-3B . • 0 ••• •• • . . 4 Intermediate 
122~\.f. 29~· 29~ · 1.493 in. cu. 

F ron t Bumper Bar [311,54 em.] [74,3 em.] (74,3 em.] 

CJ-5 . . .. ... .. Rear K-member 128'l{fi N 29~· 29~· 1.493 in . cu. 
[326,23 em.] {74,3 em.) [74,3 em.] 

CJ-6 . . .. . .. . . . .. . .. . . I 148'!{6 
{377,03 cm. l 

29~· 
[74,3 em .] 

29~· 
[74,3 em.) 

1.493 in. cu. 

DJ-3A . . .. .... ... .. . ... . ! 5 1222~· 
[311,54 em.] 

29 ~· 29~· 1.493 in. cu. 
[74,3 em.] [74,3 em.] 
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SPRINGS AND SHOCK .A.BSORBERS 

Contents 

SUBJ ECT PAR. 

Pivot Bolts ..... . ................. . ........ S-3 

Shock Absorbers . . . . . . . . . . . . . . . . . . . . . .. S -7 

Spring Installation .. . . ... . ... .. .... .. .. . ... S-5 

S-1 . G ENERAL 
Semielliptical leaf springs are used for all models. 
The springs a re hung longitudinally from the frame 
side rails by means of brackets welded to t he rails. 
All axles, except DJ -3A front axles, are firmly at
tached to the springs by U-bolts (spring clips), 
spring saddles welded to the underside of the axles, 
and spring plates under the springs. M odel DJ-3A 
front axles are attached to the springs with con
ventional bolts and spring plates. Spring center 
bolts are inserted in the axle spring saddles to pre
vent shifting of the axle. 
All front springs, except as noted below, are pro
vided with shackles at the front ends of t he springs 
and pivot bolts at the rear ends of the springs. 
M odel CJ-5 up to Seria l No. 44437 and M odel 
CJ-6 up to Serial No. 11981 are provided with 
shackles at the rear ends of the front springs, and 
pivot bolts at the front ends. 
All rear springs are provided with shackles at the 
rear end and pivot bolts at the front end. 
Springs should be examined periodically for broken 
or shifted leaves, loose or missing rebound clips, 
angle of spring shackles, and position of springs 
on the saddles. Springs with shifted leaves do not 
have their normal strength. Missing rebound clips 
may permit the spring leaves to fan out or break 
on rebound. Broken leaves may make the vehicle 
hard to handle or permit t he axle to shift out of 
line. W eakened springs may break causing difficulty 
in steering. Spring attaching clips or bolts must be 

SUBJECT PAR. 

Spring Removal ... ........ ... . . . .. . .. .. . . . . S-4 

Spring Shackles . ... . .. . . ..... . . .. . ........ . S-2 

U -Shackles ... .. . . . .. . .. . .. . . . . . .... . . . .. . . S-6 

t ight. I t is suggested that they be checked at each 
vehicle inspection and torqued 45 to 55 lb-ft. 
(6,2 a 7,6 kg-m.]. 

S-2. Spring Shackles 
Rubber-bushed shackles are provided on a ll current 
production vehicles. The steel-backed rubber 
(silent bloc) bushings a re pressed into the spring 
eyes and mounting brackets. The shackle bolts 
t ighten the side plates against the inner steel back
ing of t he bushings. Oscillation of the springs is 
taken in the rubber bushings. 
All vehicles produced before early 1957 were 
equipped with U -shackles and threaded core bush
ings. See P ar. S-6 for service information on U 
shackles. 

S-3. Pivot Bolts 
Models DJ-3A, CJ-2A, CJ-3A, and Cj-3B are 
equipped with bronze bushings, pivot bolts, and 
lubrication fittings. The bolts are secured with 
castellated nu ts and cotter pins. See Fig. 302. 
M odels CJ-5 and CJ-6 are equipped with rubber 
(silent bloc) bushings, bolts, and locknuts or lock
washers and nuts. See Fig. 304. See P ar. S-2 for 
additional description. 

S-4. Remove Spring 
T o remove a spring, proceed as follows: 
a. R aise t he vehicle with a jack under t he axle. 

F IG. 301- FRONT SPRING 
AND SHOCK ABSORBER

DJ-JA 

1- Brnckct ond Shoft 
2- Axlc Bumper 
3- Bolt und Lockwoshcr 
4 Du:t,hing 
5- WushC'r 
6 Cotter Pin 
7- Bol t 
8- N ut 
9 C otter Pin 

10- Brocht 
11 - Bushin& 
12- Bolt 
13 - Spring 
14- Pintc and Shaft (Left ) 
I 5- t.ockwusher 
16- Nut 
17- S hock Absorber 
18 Bolt 
19- Plotc 
20- Bushing 
21 -&orin~ 
22- Nut 
23- Grcosc Seal 
24 G rC"ase: Re-tai ner 
25- Spring Shackle 

10792 26- Spring Shackle B rAcke t 
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, 

I ' • 

Place a stand jack under t he frame side rail. Then 
lower t he axle jack so t hat the load is relieved from 
the spring with the wheels resting on the floor. 
b. Remove nuts securing spring clip bolts. Remove 
the spring plate and clip bolts. Free the spring 
from the axle by raising the axle jack (by lowering 
the axle jack on D J -3A front axles). 
c. Remove the pivot bolt nut and drive out the 
pivot bolt. Disconnect the shackle either by re
moving the lower nuts and bolts on rubber-bushed 
shackles, or by removing the threaded bushings on 
U-shackles (see Par. S-6). 

S-5. Install Spring 
To install a spring, first install the pivot bolt. Then, 
connect the shackle using the following procedure: 
a . On bronze-bushed pivot bolts, install t he bolt 

~10 G__j-- 11 

12 
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FIG 302- REAR SPRING 
AND SHOCK ABSORBER 

D]-3A 

! - Bracket and S h aft 
2- Bushi ng 
3- Washer 
4- Cotter Pin 
5- Nut a nd Lockwnshcr 
6-Axlc BumJ><r 
7- Bolt 
8- S pring Clip 
9-sp rin g Shackle 

10- Greo.se Re tainer 
11- Greosc Seal 
12- Bracket 
1 3-Bushin~~ 
14- Nut 
15- Lockwasher 
16-Plate and Shaft 
17- Spring 
18- S hock Absorber 
19- Lubricating F itti ng 
20- Bolt 
2 1- Bushing 
22- Nut 
23- Co tter Pin 
24- Brncket 
25 - Bearin g 
26- Bolt 
27- Nut 
28- Plate 

and nut and tighten the nut. T hen back it off two 
cotter pin slots and install the cotter pin. T he nut 
must be drawn up tightly but must be sufficiently 
loose to a llow the spring to pivot freely. Otherwise 
spring breakage may result. 
b. On rubber-bushed pivot bolts, install t he pivot 
bolt and locknut (or lockwasher and nut) only 
t ightly enough to hold the bushings in position unt il 
the vehicle is lowered from the jack. 
c . Connect the shackle. On rubber-bushed shackles 
install t he bolts as in subparagraph b above. F or 
U-shackles see Par. S-6 installation instructions. 
d. Move t he axle into position on the spring by 
lowering (or raising) the axle jack. Place the spring 
center bolt in the axle saddle. Install the spring 
clip bolts, spring plate, lockwashers, and nuts. 
T orque the nuts 50 to 55 lb-ft. [3,73 a 4,15 kg-m.]. 

6 

FIG. 303- FRONT SPRING 
AND SHOCK ABSORBER 
EARLY CJ-5 and C]-6 

! - Front S hock Absorber Bracket 
2- Fro nt Axle Bumper 
3-Bolt 
4 - "U" Bolt 
5-"U'' Bolt 
6- Spring Pivo t Bracket 
7- PIVot Bolt 
8- Nut 
9 - Front Spring Assembly 

10- Front Spring Clip Plate 
11 - Lockwas her 
12- " U" B olt Nut 
13-Shackl~ 
14- Reto.inc.r 
IS-Grease Seal 
16- Thrcaded Shackle Bwshing 
17-Lube FittinR 
IS- Mounting Pin Bushing 
19-Washer 
20- Lock Nut 
21-Shock Absorber Assembly 



'Jeep' UNIVERSAL and ' Jeep' DISPATCHER s 

(i1) 

10~2~ 
13 0 

0 

I 
4 

0 . 

_/ 
10681 

FIG. 304- FRONT SPRING AND SHOCK ABSORBER- LATE CJ·3B, CJ·5, CJ-6 

! - Bracket and Shaft 

~=~~~~ ~n':rl'~kwnshcr 
11- Nut 
12-Plate 
13- Bearing 
14-Bolt 

16- Lockwnshcr 
17-Nut 

21- Bushing 
22- Washer 
23- Shock Absorber 

4- Spring Clip 
S- Bushing 

6 - Grea.., Seal 
7-Grease Retainer 
8- Brnckct 
9- Spring Shackle 

10- Spring IS-Plate and Shaft 

IS- Spring Clip 
19- Brncket 
20-Bushinv. (Sprin~) 

Avoid over-tightening. Be sure the spring is free to 
oscillate at both ends. 

e. Remove both jacks. On rubber-bushed shackles 
and pivot bolts, allow the weight of the vehicle to 

seat the bushings in their operating positions. Then 
torque the nuts to 27 to 30 lb-ft. [3,73 a 4,15 kg-m.]. 

S-6. U-Shackles 
The threaded bushings of the U -shackles, used to 

FIG. 305-REAR SPRING 
AND SHOCK ABSORBER
EARLY Cj-5 AND CJ-6 

! - Shock Absorber Brocket 
2-Mounting P in Bushing 
3-Washer 
4- Lock Nut 
S-Nut 
6-Renr Axle Bumper 
7-Bolt 
8-"U" Bolt 
9- Shackle 

10-Retaine ... 
I ! - Grease Seal 
12-Bracket ' 
13-Threaded Shackle Buohing 
14-Lube Fittinc 
IS- Rear S12ting Auembly 
16-Rear Spring Clip Plnte 
17- Lockwnsher 
18- "U'' Bolt Nut 
19-Pivot Bolt 
20- Rubber Buohing 

~~=~r.~: x~~~b~·~~.eetmbly 
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early 195 7 production, are anchored solidly in the 
frame brackets and spring eyes, and t he oscillation 
is taken between the threads of the U -shackle and 
the inner threads of the bushings. 
On Models CJ-2A, C]-3A, and early production of 
Models C]-3A, CJ-3B, C]-5, and CJ-6, six bush
ings are used with right-hand threads and two with 
left-hand threads. The right-hand threaded bush
ings have plain hexagon heads. The left-hand 
bushings have a groove around the heads. 
The t\vo left-hand threaded U-shackles are identi
fied by a small forged boss on the lower shank of 
the shackle. They are used at t he left front spring 
and the right rear spring with the left-hand thread
ed end DOWN at the spring eye. The left-hand 
threaded parts have been cancelled in the produc
tion of Models DJ-3A, C]-3B, CJ-5 and CJ-6. All 
later production vehicles, up to early 1957, use 
all right-hand threaded parts. 
When replacing shackles and bushings on these 
vehicles, examine the parts carefully for parts of 
the same type removed must be reinstalled. A 
right-hand threaded bushing cannot be installed 
satisfactorily after one having left-hand threads 
has once been installed. 
U -shackle:> are installed with the bushing hexagon 
heads at the outside of the frame. 

10016 

FIG. 307-SPRING PIVOT BOLT 
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FIG. 306- REAR SPRING 
AND SHOCK 
ABSORBER

Cj-3B, Cj-5, CJ-6 
! - Bracket 
2- Bushing 
3- Washer 
4- Lock N ut 
5- Nut a nd Lockwashcr 
6- Axle Bumper 
7- Bolt 
8- Spring Clip 
9 - U ·Bolt 
10-Grea~e Retainer 
11- Grcasc Seal 
12-Bracket 
13-Bushing 
14- Spring 
15- Piate a nd Sha ft 
16 - Lockwasher 
17- Nut 
IS- Bolt 
19- Benring 
20- B racket 
2 1-Shock Absorber 
22- Silcnt Block Bearing 
23-Bolt 
24- Nut 
25- Side Plate 

When installing a new U -shackle or a shackle bush
ing, follow the procedure outlined below: 
Install t he shackle grease seal and retainer over the 
threaded end of the shackle up to the shoulder. In
sert the shackle through the frame bracket and eye 
of the spring. Holding the U -shackle tightly against 
the frame, start the upper bushing on the shackle, 
taking care that when it enters the thread in the 
frame it does not cross-thread. Screw the bushing 
on the shackle about half way. Start the lower 
bushing, holding the shackle tightly against the 
spring eye, and thread the bushing in approximate
ly half way. Then, alternating from top bushing to 
lower bushing, turn them in until the head of the 
bushing is snug against the frame bracket and the 
bushing in the spring eye is !12" [0,794 mm.] away 
from the spring as measured from the inside of 
hexagon head to the spring. 
Lubricate the bushing and then try the flex of the 
shackle, which must be free. If a shackle is tight it 
may cause spring breakage and it will be necessary 
to rethread the bushings on the shackle. 

S-7. Shock Absorbers 
The hydraulic, direct-action shock absorbers used 
on these vehicles are designed to absorb both up
ward and downward motion. The upper ends of 
the shock absorbers are secured to the vehicle frame 

F IG. 308-FRONT SPRING SHACKLE 
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side rails with mounting brackets and pins. The 
lower ends are secured to the springs with pins 
which are an integral part of the spring plates. 
Rubber bushings are installed benveen the mount
ing pins and shock absorber eyes. Movement at the 
bushings is taken by flexing of the rubber. 
The rubber bushings and shock absorber eyes are 
held in place on the mounting pins either by a flat 
washer and a cotter pin on Models DJ -3A, CJ -2A, 
Cj-3A, and Cj-3B, or by a flat washer and a lock
nut on Models CJ-5 and CJ-6. 
To remove a shock absorber, first remove the cotter 
pins (or locknuts) and washers. Then pull the shock 
absorber eyes and rubber bushings from the mount
ing pins. 
T o install a shock absorber, first install the rubber 
bushings and shock absorber eyes on the mounting 
shafts. Then install the cotter pins or lock nuts. 
Tighten the lock nuts securely. 
Squeaking usually occurs when movement takes 
place between the rubber bushings and the metal 

parts. The squeaking may be eliminated by placing 
the bushings under greater pressure. This is ac
complished either by adding additional washers 
where cotter pins are used or by tightening the 
locknuts. Do not use mineral lubricant to remove 
squeak as it will deteriorate the rubber. 
The shock absorbers are not refillable and not ·ad
justable. If trouble develops the shock absorber 
must be discarded and replaced with a new one. 
If a shock absorber is removed from the vehicle and 
turned upside down it will lose its prime and be
come inoperative. To test a unit, hold it in an up
right position and work the plunger up and down 
the full travel four or five times to determine 
whether action is positive or faulty. 

Note: The shock absorber stem is smoothly ma
chined to work through a tight seal in the upper 
end of the piston. Do not roughen the stem with 
pliers or similar tool during removal or installation 
as this will destroy the effectiveness of the seal. 

FIG. 309-FRONT SPRING SHACKLE 
{Up to c:~rly 195 7} 
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S -8. SPRING SPECIFICaTIONS 

TYPE Longitudinal Leaf 

DRIVE THROUGH Springs 

SPRING TYPE Scmielliptical 

MODEL: Cj-2A, Cj-3A, Cj-3B Cj-5 C]-6 

FRONT SPRINGS: 
Number of Leaves .. .. . . .. . 10 7 7 
Length .. . . .. . ....... . .... 36,!.;(" [92,08 em.j 39%" [100,6 cm.j 39%' [100,6 em.! 
Width . . .. ... .......... . .. 1 %" (4,44 em.! 1 %" [4,44 em.! 1%" [4,44 em.) 
Load to Attain 

Design camber . . . ..... .. 640 lb. [290,2 kg.J 550 lb. [249,4 kg.J 550 lb. (249,4 kg.) 
Stack Height . . . ...... .. . . . 2.090 .. [5 ,308 em.] 1.684" (4,277 em.] 1.684 .. [4,277 em.] 
Design Camber. . ......... . % .. [0,95 em.] 1 Y:!" [3,81 em.) 1 Y:! .. [3,81 em.) 

REAR SPRINGS: 
Number of Leaves .. ....... 9 9 9 
Length . . . ......... . .. ... . 42 .. (106,68 em.] 46 11 .. (11 7,15 em.! 46~ .. (117, 15 em.) 
Width . . .... . . . . .. . ... 1%" [4,44 em.) I % .. (4,44 em.! 1 % .. [4,44 em.) 
Load to Attain 

Design Camber . . .... . . • . 800 lb. [362,8 kg.l 940 lb. [426,3 kg.[ 845 lb. [383,2 kg.) 
Stack Heigh t ... . .. . . . . . ... 1.832" [4,653 em. I 2.925 ... (7 ,432 em.[ 2.461" [6,250 em.[ 
Desi~:n Camber . .. . .• .. .... }';(" [0,63 em.) - % " (-o,9S em.[ %" [1,58 em.] 

MODEL: Dj-3A Open Body Dj-3A W ,Tail Gate Dj-3A H ard Top 

FRONT SPRINGS : 
Number of Leaves . . .. .. .•. 3 7 10L 

7R 
Length . . ... . . . . . . . . . 36.!<(" (92 em.) 36,!.;(" [92 em.[ 36.\1" !92 cm.J 
Width . . . ........ . . . . . .. . 1 % " [4,44 em.) 1 %'" [4,44 em.[ 1% .. [4,44 em.) 
Load to Attain 

Design Camber . . . . ....• . 450 lb. [204,1 kg.) 735 lb. (333,3 kg.J 640 lb. L [290,2 kg.] 
735 lb. R [333,3 kg.( 

Stack Height . ... ... . . .. . . .648" [1,645 em.( 1.481" ~3,761 em.( 2.090" L (5,308 em ) 
1.481 " R (3,761 em.( 

D esign Camber . . . . ...... . . %" R [1,905 em.! -%" [- 1,587 em.) %" L (0,95 em.) 
0 .. L [0,000 em.] -%" R [- 1,587 em.( 

REAR SPRINGS : 
Number of Leaves .. ....... 3 7 9L 

?R 
Length .. . .... • 0 •• • • .. . 42" [106,68 cm.J 42" [106,68 cm.J 42" [106,68 em.] 
Width ... . .. . . . . . . . . . . . . . I % " [4,44 em.( 1 %'" [4,44 em.] 1% .. [4,44 em.J 
Load to Attain 

Design Camber . . .. . • • • • 0 450 lb. [204,1 kg. ) 800 lb. [362,8 kg. J 800 lb. [362,8 kg.] 
Stack Height . . . .. .. .... .711 " [1,805 em.] 1.636 .. [4,155 cm.J 1.832" L [4,653 em.J 

1.636 .. R (4,155 em.) 
Design Camber . ........... ~· [1,27 em.( Y.l" (0,635 em.] ,!.;( .. (0,635 em.] 

S-9. SHOCK aBSORBER SPECIFICBTIONS 

TYPE Hydraulic 

ACTION Double 

MODEL: Cj-2A, CJ-3A, CJ·3B CJ-5, CJ-6 DJ-3A 

F RONT 
SHOCK ABSORBERS: 
Length: 

Compressed .... . ····· 10%" [26,31 em.J 11 ~6" [29,05 em.] 11~6" [29,05 em.! 
Extended . .... 0 • ••• • • •• 17 Yz" [44,4 em.] 18~6" (46,83 em.[ 18~s" [46,83 em.! 

Piston Diameter . . ..... . . . . 1" [2,54 cm.J 1" {2,54 em.] 1" [2,54 em.) 

R EAR 
'SHOCK ABSORBERS : 
Length: 

Compressed . . ...... . . ... 10% .. [26,31 em.] 111~6" [30,32 em.] 121~6" [32,85 em.) 
Extended . ... . . ... . . . . .. 17 Yz" [44,4 cm.j 19~6" [43,37 em.] 21 ~G .. [54,43 em.] 

Piston Diameter . ..... . .. . . 1" [2.54 em.] 1 .. [2.54 em.! 1" [2.54 em.] 
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BODY 

Contents 

SUBJECT P AR. 

Canvas Tops ... . . . . . . . . . . . ... .. . .. .. ... T -8 
Care of Fabric Tops .. .. . .... ..... ...... . T-10 
Trouble Shooting . ... ... . . . . .... .... ... . . . T-13 

T-1. GENERAL 
The body is of all steel construction with mountings 
t hat provide a secure attachment to the frame. 
All major panels are of No. 18 gauge steel. All open 
edges of the panels are turned under, reinforced 
and flanged to provide strength. These panels are 
reinforced with "U" sections and welded. All com
ponent panels are seamed and welded together. 
The body is insulated from the frame with insulator 
shims placed between the body and frame and 
held in position by the body bolts. · 
A covered tool compartment is mounted in the 
vehicle floor at the right of the driver's seat on all 
models with the exception of DJ-3A. 
The instruments and controls, mounted on the 
instrument panel are within clear view and easy 
to reach. 

Note: A new floor pan cover plate has been 
released on late CJ-5 and CJ-6 models, that is 
identified by a stamped oval-shaped bubble or 

SUBJECT PAR. 

Windshield . . . . . . . ....... . . .. . . .. . T-2, T-3, T-4 
Windshield Glass. . . . . . . . .. . . . ... . T-6, T-7 
Windshield Weatherstrip ... . . ... .. .. ... . . .. T-5 

relief, located to the right of the accelerator treadle. 
Floor pan noise on early CJ-5 and CJ-6 models 
may be corrected by installing the new floor pans. 

T-2. Windshield 
• Model CJ-2A, CJ-3A, CJ-3B 
The entire windshield and frame assembly may be 
lowered down on top of the hood. This is accom
plished by unlatching the retaining catches mount
ed on the cowl above the instrument panel. When 
lowered do not fail to strap it down with the strap 
provided which is mounted at the top of the 
radiator guard. 
On Model CJ-3A, when the windshield is in an up
right position, ventilation is provided by a hinged 
ventilator mounted at the center of the panel 
directly under the windshield. 

T-3. Windshield 
• Model D J -3A 
Three different windshields, dependent on the type 

FIG. 310-MODEL DJ-3A BODY 

! - Windshield Assembly 
2-Drivers Seat 
3-Tail Gate Support Chain 

4-Tail Gate Assemblv 
5- Toil Gate Support ·cham 
5- Tail and Stop Light 

7- Rear View Mirror 
8-Left Front Fender 
9-H ood Assembly 
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top installed, are used on Model D]-3A. 
A stationary type windshield is used on all vehicles 
equipped with soft or canvas tops. A hinged ven
tilator mounted in the center of the panel directly 
under the glass is provided for ventilation. The 
glass is installed in the same manner as on Models 
C]-3B, C]-5 , and Cj-6 . 
Vehicles equipped with metal enclosure employ a 
stationary windshield which is the same as that 
used with the canvas top except that it has a higher 
silhouette and is wider. Glass installation is the 
same as Cj-3B, C]-5 , and Cj-6. 
Open body vehicles are equipped with a low 
silhouette windshield. T he frame is stationa ry, 
however, the glass tilts forward and up for venti
lation. Glass installation is the same as Models 
C]-2A, and C]-3A. 

T-4. Windshield 
• Model C]-5, C]-6 
The windshield and frame may be lowered to the 
hood by unlatching the two clamps at each side 
of the windshield. When in the lowered position, 

always secure the windshield by passing the strap 
at the top of the windshield through the loop on 
the hood and drawing the strap up firmly. 
To remove the windshield from the jeep body, 
first, pull the windshield wiper vacuum hose from 
the windshield wiper vacuum fitting. Unlatch the 
two windshield clamps on each side of the wind
shield. Fold the windshield forward until the slot 
in t.he windshield hinges aligns with the flat side 
of the pin in the body hinges. Slip windshield off 
t he pins and remove from body. 

T-5. Windshield Weatherstrip 
• M odels CJ -2A, CJ -3A 
The Models CJ -2A and CJ -3A windshield weather 
strip may be readily replaced as follows: 
Open the windshield, swinging it up until it is par
a lle l to the hood and tighten the screws holding it 
in this position. R emove the old weatherstrip and 
clean out the channel or groove thoroughly. Load
ing slots are provided in the vertical sides of the 
windshield frame at each corner to feed the new 
weatherstrip into the channel. First lubricate the 

FIG. 311 - MODEL CJ-3B BODY 
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1- Rear Passenl!c:r Sent 
2- Left Side Panel 
3- Driver's Seat 
•l- Rear View Mirror 
5- Windshielcl 
6 - Cowl 
7-Step 

8- Front Passen~c:r Se:\t 
9 - J:.Iight S ide Panel 

I 0- Spnre Wheel Bracket 
11- R i!!ht Tail Gate Chain 
12-·TAil Gate 
13- Left Tail Gate Chain 
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channel with either powdered graphite or brake 
fluid. Guard against over lubrication as the weather 
seal will become coated making it hard to handle. 
Feed the left lower end of t he seal into lower right 
end of the channel working it across the width of 
the windshield frame. Feed the two vertical ends 
into the vert ical channels in the same manner and 
use a blunt tool to roll the corners of the seals into 
the corners of the channel. The flange of the seal 
is reduced in width at the corners to facilitate the 
installation. 

T-6. Windshield Glass Replacement 
e Model CJ-2A, CJ-3A 
To replace the Models CJ-2A and CJ-3A wind
shield glass, follow the procedure outlined below: 
a. Remove screws in each side of windshield ad
justing bracket at top. 
b. Bend down lip on left hand outer end of hinge 
at top. 
c. Open windshield sufficiently to clear the frame 
and slide assembly out of hinge to left. 

FIG. 312- W INDSHIELD 

d. R emove the nuts and bolts which hold the upper 
~lass channel to frame. 

1 

1- \V;ndshield Assembl~, 
2- F illcr S trip 
3- Weotherstrip 
4- W indshicld G loss 
5-·Screw 

F IG . 313--MODEL Cj-5 BODY 

! - Winds hield 
2- Front Pussen~cr Sc»l 
3-Ri~: ht Side Panel 
4-Spare \Vheel and Tire 
5-Right Tail Gntc Chain 
6- Tail G ate 

7-Lcft Tail Gate Chain 
8- Le ft Side Panel 
9 - 0rivcr Scat 

10- Cowl 
11 -- Hood 
12- Lcft Fro nt Fcn(icr 
13 - Rear Vie w Mirror 

6- C la mp 
7 - Sc1 ew and Lock washer 
8 - Scrcw 
9 - \Vea thcrstrip 

107~8 
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e. R emove upper glass channel. 
f. Withdraw glass from frame. 

BODY 

T- 8. Canvas Tops 
• M odel C]-5, C]-6 

The installation of the glass is t he reverse of t he 
above operations. Use new tape a round the glass. 

Canvas tops a re available in Half Tops and Full 
Tops on Models Cj-5 and C]-6. F or progressive, 
easy installation of the hal f and fu ll top, we suggest 
use of t he following procedure. T-7. Winds hield G lass 

• M odel Cj-3 B, C]-5, C]-6 
T-9. Ha lf Top The windshield glass is mounted in a rubber 

weatherstrip which in turn mounts in the frame. A 
rubber locking strip, which holds the glass firmly in 
t he frame, is inserted in a mou lded groove around 
t he rear face of the weatherstrip as shown in Fig. 
312. To remove the glass it is necessary to first 
remove the locking strip which may be pried out 
with a screw driver or similar tool. Installation is 
obvious. 

a. Place the top cross bow in the sockets provided 
on t he body sides just to the rear of the front seats. 
b. Connect t he stabilizer board between the top 
cross bow and the bracket on the windshield, using 
the provided carriage bolts and wing nuts. 
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c. Install the left and right top rails in t he brackets 
on the top cross bow and windshield and secure 
with the locking pins. 

FIG. 314--FRONT COMPARTMENT- M OPEL CJ-3A 

! - Windshield Wiper Arm 
2- Re.er Virw Mirrc r 
3- Top Bow Loop 
4- Windshield Wiper Blade 
5-Windshicld Wiper Arm 
6-Windshicld Glass 
7-Windshicld 
8- Weatheratrip 
9-Windshicld Wiper M ot or 

10- Vcntilotor Handle 
11- T ell-Tolc Lens 
12-Throttle Control 
13- lnstrumcnt Panc:J Lillht 

!~-Windshield C lamp 
15- Choke Control 
16- Ammetcr 
17- Hand Drake Handle 
IS - Gearshift Lever Ball 
19- Gearshift Lever 
20- Starter Rod 
21 - Heater 
l2- Control Lever Ball 
23-Underdrive Lev.r 
24 - Front D rive Shift Lever 
23-Heat Indicator Gauge 
26- Accelerator Foot Reat 

27-Accclerat or Treadle 
28- Brtokc Pedal 
29-Spcedometcr 
30- C lutch PedAl 
31- Dimmer ~w,tch 
32- 0il Gauge 
J3- Fucl Gau~e 
34-Lightin~ Switch 
35-l<:nition Switch 
36-Rear View Mirror 
37- Steerin;: Wheel 
38-Horn 6utton 
39- Wimhhi•ld Wiper M otor 
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d. Install the upper header stowage straps be
tween the footman loops attached to the top cross 
bow and upper windshield frame. These straps are 
used for stowing the doors, when not installed in 
the vehicle. 
e. With the top placed upside down on the hood 
of the vehicle and the rear opening to the front, 
slide t he welt edge in the top retaining channel lo
cated on the upper face of the windshield frame. 
Then, fold the top back over the intermediate cross 
bow and work into place. Slip the door latch rod 
into the provided hem in the forward edge of the 
side of the canvas. Insert the upper end of the door 
latch rod in the holes provided in the brackets on 
the top side rails, then insert t he lower end in the 

sockets provided in the top edge of the body. 
f . Work the canvas down smoothly all around and 
attach the four straps to the footman loops pro
vided; two on the vehicle sides and two on the 
wheel housing. Attach the four fasteners on each 
side, securing the top to the side rails. To install the 
doors, slide the forward welt edge into the retaining 
channels on the windshield pillars from the bottom 
to the top. 

Note: This can be most easily accomplished if the 
vehicle is on a hoist and raised sufficiently to allow 
clearance for the door length. 

Insert the upper end of the hinge rod in the bracket 
on the windshield pillar. Install the lower end of the 

10674 . 

FIG. 31 5- FRONT COMPARTMENT--MODEL CJ-3B 

1- Windsbidd Wiper Motor 
2-Windsbield Glass Weatherstrip 
3 - Top Bow Loop 
4-Windshield Wiper Arm 
5-Windsbield Wiper Blade 
6-Arm and Blade 
7-Wiper Handle 
8-Windsbield Clamp 
9-Windshield Glass 

tO-Windshield 

It - Hand Brllkc Handle~ 
12- Choko 
13- Throttle 
14- lnstrumcnl Cluster 
IS-Front Whcd Drive Shift Lever 
16- Und<rdrive Shift Lever 
17-Knob 
IS-Gearshift Lever 
19- Accclcrator Treadle 
20 - Knob 

21 - Brake Pedal 
22- lgnition and Starter Switch 
23- Driver's Scot 
24- Ciutch Pedal 
25- Foot Dimm<r Switch 
26- Steering Wheel 
27- Directional Signal Switch 
28- Light Switch 
29- Renr View Mirror 
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hinge rod in the well socket provided in the body 
top edge and work the entire assembly into its 
p roper position. 
g . Fasten the rear top panel with the eleven fasten
ers and strap down to the two footman loops in
stalled on the floor. 

T-1 0. Care of Fabric Tops 
Remove fabric tops from their protective covering 
immediately after they are received. Store in a 
dry, clean, airy place. If the material is damp, the 
top should be installed on the vehicle immediately 
and washed with a mild soap; then give the top a 
quick and thorough rinsing. 

T-11 . Full Top 
Installation of the full top is very similar to the 
above procedure, with the exception that both 
intermediate and rear top cross bows are installed 
prior to assembly of the canvas on the vehicle. 
Two additional top side rails are installed between 
the holes provided in the rear face of the inter-

mediate top cross bow and the forward face of the 
rear top cross bow. 
The full top is installed in the same manner as the 
half top, with the exception that the rear quarter 
and ends are secured to the rear of the body and 
tail gate. After securing of the straps of the foot
man loops, then the top should be worked into 
position with the hands, resulting in a smooth 
installation. Install the side curtains with fasteners 
provided in the top canvas and slide the door 
latching rod in the hem of the forward edge. These 
latching rods then a re positioned in place as 
described for the half top. The side curtains are 
then secured to the body by hooking the ends of 
the rods in the lower hem of the curtain into the 
clips on the body sides. The back panel is installed 
as described for the half top. Doors also are in
stalled as described above. 
After the half top, or full top, has been installed 
and securely fastened, it is suggested that the 
various points be worked with the hands to make 
the installation as smooth as possible. 
After this has been accomplished, then a thorough 
wetting with water will remove the remaining 
wrinkles and result in a neat appearing top. 

FIG. 3 16-·FRONT COMPARTMENT- MODEL CJ-5, CJ·6 
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1- Hnnd Throttle 

2- Choko Co ntrol 

3- Instr-umcnt Cluster 

4- Light Switch 

5- lgnition Switch 

6- Star ter Switch 

7- Froot A xle Drive Shift Lever 

g - Underdrive Shift Lever 

9 -Accclcrator Podol 

10-Brake Pedal 

11- Ciutch Pedal 

12-Hcadlit:ht Dimmer Switch 

13-Hand Brake Handle 

14- Transmission Shift Lever 

15-Horn Button 
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T-12. Brake and C lutch Pedal Pads 
A clutch and brake pedal pad cover has been 
released which has a .44" groove molded into the 

FIG. 3 17 CLUTCH AND BRAKE PEDAL PAD 

back side of the pad cover. When installing. 

the grooved opening is located down and to the 
bottom of t he pedal. See F ig. 317. The purpose 
of the groove concerns models not listed in t his 
manua l. The peda l pad cover formerly used is 
so lid in construction without groove . Either 
grooved a nd solid pad covers can be insta lled on 
Cj-38, Cj-5, Cj-6, a nd Oj-3A models. 

T -1 3. TROUBLE SH OOTING 

T -14. Vehicle V ibrations 
Model Dj-3A 
See a lso Service Diagnor.is in the Clutch Section 
and Rear Axle Section for other possible causes. 
With some Dj-3A vehicles, a d rumming sound 
emitting from the rear of t he vehicle will become 
audible at speeds ranging from 35 to 55 mph. (56 
a 88 kph.). This condition can sometimes be elimi
na ted by padding the two wood insulating strips 
which rest between the top of the fuel tank and 
the body floor pan. Lowering the fuel tank will be 
necessary to gain working space. 

FIG. 318 FRONT 
COMPARTMENT

MODEL D J -3A 

t Shirt Le ver 

2 - Shift Le ver Bo ll 

J Choke C ontrol 

4 J n~trumcnts 

S t.h•htin~ Switch 

6 Hund Broke Hondlc 

h•,nition Switch 

ll - Trcudlc Rod Seal 

9 Floor Mnt 
( R i1:ht Front ) 

10 T runsmls,ion Floor 
Plotc 

1 l Transrcr Co\~~r 
Plntc 

t 2 Sent CPosscnrcr ) 

13 - Accl"'era tor T readle 

14 Broke Pcdo l 

15- G curshift C ()ver 
Plott: 

16 Clutch Pcdo l 

17- F ioor M ot 
(Left Front) 

! 8 Foot D immer Switch 

19 S tecrin<: Column 
S uppor t C la mp 

20 SeAl (Driver's) 

2 I -·Stccrinl: Wheel 
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Miscellaneous information included in this section 
includes coverage of extra equipment, special tools, 
t orque specifications, and cha rts and tables. 

U-2. EXTRA EQUIPMENT 
Much of t he utility of the J eep is due to the extra 
equipment which has been designed to adapt it for 
farming and industry . The maintenance and use 
of some of t his equipment is outlined in this section. 

U-3. Power Ta ke -Off 
Several methods of utilizing engine power, both 
with t he vehicle standing o r in motion, have been 
developed. 
The rear power take-off is covered in detail in t he 
following pa ragraphs. 

SUBJECT PAR. 

Power Take-Off . . . . . . . . . . . . .. U -3 
P TO Propeller Shaft . . . . . . . . . . . . U-6 
PTO Pulley Drive. . . . . . . . . . . . . . . .. . U -8 
P TO Shaft D rive . . . . . ... . ... . . . .. . . . . . U-7 
PTO Shift Assembly. . . . . .... . U-5 
Special Tools. . . . . . . . . . . . . . . . . U -54 
Torque Specificat ions. . . . . . . . . . . . . . .. . . U-55 

U-4. Power Ta ke-Off with Shaft 
a nd Belt Pu lley 

The rear power take-off consists of four assemblies: 
t he shift unit m ounted on the transfer case, propel
ler shaft a nd unive rsal joints, shaft d rive assembly, 
and pulley drive assembly. 
The shdt drive assembly is mounted at t he rear 
of the vehicle and is designed to operate t railed 
equipment. The pulley drive assembly is driven 
by the shaft drive and is designed to operate sta
t ionary equipment by belt drive. 

U-5. Front Unit o r Shift Assembly 
Drive for the power take-off is taken from the 
t ransfer case ma in d r ive gear through an internal 
type slid ing gear Fig. 3 19. The sliding gear is 

FIG. 3 19- POWER TAKE-OFF 

1- Fork nnd Rod 
2- Boll 
3- Levcr 
4-Nut 
s-Button and Spring 
6-5prina 
7- Trunnion and Boll 

8-Cup 
9-B eoring 

10- Snnp Ring 
11-Platc 
12-Gn.ket 
13-Rctnan~r 
14-Gasket 

IS-Gear 
16-0il Seol 
17- 0il Senl 
18-0il Sea l 
19-Gear ond Shaft 
20-cup 
21-cone and Roller 

22-5hims 
23-5pncer 
24-5hims 
25-5hims 
26-Pinion 
27-cone nnd Roller 
28- Cup 

29-Shoft 
30-Gasket 
3 1-5hims 
32-Gasket 
33-Genr 
34-5hoft 
35-Gasket 

36- Washcr 
37-0ii Senl 
38-Ball Bearing 
39-Geru- and Shaft 
40-5paeer 
4 1-Gasket 
42-Sieeve 
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mounted in the shift housing and the shift lever 
controls this gear to engage and disengage the 
drive. A conventional type poppet ball and spring 
prevents disengagement of the gear. 

The shift assembly is lubricated from the transfer 
case and no attention is required other than regu
lar lubrication of the transfer case . 

Should it be necessary to remove the assembly for 
service, first remove the bolts in t he propeller shaft 
companion flange at t he power take-off front uni
versal joint. Remove the shift lever by removing 
the four screws holding the lever cover, in position. 
Use care not to lose or damage the felt oil seal. 
Remove the five screws used to attach the assembly 
to the transfer case and remove the shift unit by 
pulling it to the rear. 

Wash the assembly thoroughly in cleaning solution 
and place the unit in a bench vise if it is necessary 
to dismantle it. 

Place a light bar through the shift lever opening 
to pry t he shift rail and fork forward to clear the 
poppet ball and spring, using care not to lose the 
ball and spring, and remove the shifting sleeve. 

R emove nut and the companion flange, after which 
the shaft may be driven forward out of t he housing. 
Be careful not to damage oil seal as the shaft is 
removed. R emove the spacer after which bearing 
can be removed. R emove bearing from the housing. 

Wash all parts in cleaning solution and inspect 
them for wear or damage. Reassembly is in the 
reverse order of dismantling. Do not overlook as
sembly of the poppet ball and spring when install
ing t he shift ra il. 

U-6. Propeller Shaft a nd Universa l 
Join t Assem bly 

The propeller shaft is tubular and has two univer
sal joints, Fig. 319. The joints are enclosed by 
housings and boots, which contain the lubricant. 

As the torque capacity of the propeller shaft is far 
greater than that developed by the engine and as 
there is very little flexing of the joints, this unit 
will require no attention for the life of the vehicle 
under normal use other than an inspection at each 
1000 miles [1,600 km.). to guard against loose com
panion flange attaching screws or leakage of lubri 
cant at t he boots. 

Should the power take-off be used often for con
tinuous operation, disassemble the joints using 
Tool W -220 and repack them with lubricant once 
each year. 

~~ 
I~-~ 
113~ 

FIG. 320-POWER TAKE-OFF SPLINED SHAFT 
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Note: When replacing the power take-off shaft on 
Models CJ-2A , CJ-3A, and early production CJ-3B, 
the replacement shaft m ust be of the same diameter 
as the o ld shaft. If a 2_Y2" diameter [6,3 em.) shaft 
would be used to replace a 2" [5 em.) shaft, inter
ference with t he frame cross members would result. 

U-7. Shaft Drive Assembly 
The standard six splined, 1% " [34.92 mm.] diam
eter output shaft Fig. 3 19, is driven through two 
helical cut gears mounted in a housing attached to 
the vehicle at the center of t he frame rear cross 
member. Both t he input and output shafts rotate 
on tapered roller bearings with the running clear
ance adjusted by shims. 
The maximum torque of the engine is developed at 
a speed of 2000 rpm. At this speed the splined 
output shaft turns 536 rpm., which is the SAE 
standard for all farm tractors. This shaft speed is 
obtained, when the vehicle is in motion, by using 
low transmission gear and low transfer case gear 
in four-wheel drive. 
When the power take-off is used, inspect it periodi
cally to guard against possible leakage of the lubri
cant, which should be kept at the level of the filler 
plug hole in the left side of the housing. The attach
ing screws should be kept tight at all times and the 
breather free of dirt. 
Should it be necessary to remove the unit for serv
ice, first remove the four screws attaching the rear 
universal joint to the companion fl ange. Remove 
t he flange retaining screw and the flange. Remove 
the screws attaching the assembly to the vehicle 
and remove the unit. 
Drain the oil and wash the unit with cleaning solu
tion. Next remove t he cover at bearing Fig. 319, 
and gasket. Bend the locking tangs away from the 
nut and remove the nut and locking washer on the 
input shaft. R emove the five screws attaching the 
bearing retainer and remove the bearing and re
t ainer assembly with the gasket. Use care not to 
lose the shims installed between the gear and 
bearing cone. The bearing cone may be readily 
removed from the retainer, after which remove the 
cup, then the snap ring. 
Next remove the three screws attaching the oil seal 
retainer and pilot assembly. Press the shaft through 
the housing, removing the bearing cone, t he oil seal, 
and the oil seal reta iner as an assembly. The gear 
may be removed through the rear bearing re
tainer opening. The bearing cup may be pushed 
out after which the snap ring can be removed. The 
bearing cone and the oil seal may be removed from 
the shaft. R emoval of the output shaft assembly is 
made in the same manner. 
Adjustment of the tapered roller bearings on both 
shafts is accomplished by shim packs placed be
tween the gear hubs and the bearing cones. The 
shims are interchangeable and care should be used 
not to mix the two packs, and that they be replaced 
in the same position from which they were re
moved. Should new parts be installed in the as
sembly, it may be necessary to change the t hick 
ness of the shim packs. The shims are supplied 
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.003", .005", .010" and .030" [.076, .127, .254 a 
. 762 mm.] in thickness. T he correct combination of 
these shims must be installed to allow the bearings 
to turn freely, yet without end play of the shaft. 
As an approximate guide, if the thickness of the 
shim packs be unknown, install .031" [.787 mm.] 
shims on each shaft and add or remove, if neces
sary, to secure the correct adjustment. 

R eassemble in the reverse order of dismantling. 
When assembly is completed, fill the housing to the 
filler plug level with hypoid gear oil. See Lubrica
tion Chart. 

U-8. Pulley Drive Assembly 
The pulley drive assembly is mounted on the shaft 
drive assembly and is driven by the splined output 
shaft. 

To dismantle the pulley drive assembly, remove 
it from the vehicle by removing the four attaching 
acrews. Drain the oil from the housing and wash 
the assembly thoroughly with cleaning solution or 
solvent. 

First remove the pulley retaining nut, Fig. 319, 
and remove the pulley. Remove six screws to disas
semble the pulley shaft housing from the gear hous
ing. Note that there is a shim pack between the two 
housings which must be kept separate. 

Press t he pulley shaft through the housing, remov· 
ing the inner bearing cone, spacer and shim pack, 
Nos. 22 and 23 . 

R emove the oil seal, after which t he outer bearing 
cone may be lifted from the housing. If necessary, 
pull t he bearing cups from the housing. 

To dismantle the gear housing assembly, first re
move bearing retainer cover and shim pack, No. 24. 
The bearing assembly and gear will come out by 
using a b rass drift to tap the shaft through the 
housing. Be careful not to lose t he shims, No. 25, 
from between the gear and the sleeve on the stub 
shaft . Pull oil seal and, if necessary, bearing cup. 

Wash all of t he parts in solvent and make careful 
examinat ion to determine their condition. Replace 
parts found worn or damaged and reassemble in 
the reverse order, excepting the two oil seals which 
should not be installed until the shim adjustment 
is checked. 
Shim packs of correct thickness should be installed 
to allow bearing to turn freely without end float 
and to provide .004 " to .010 " [.102 to .254 mm.] 
backlash of the gears. After the gear backlash is cor
rected with shim packs, No. 25 and that placed be
tween the housings, the bearing adjustment is made 
with shim packs, No. 22 and No. 24. The standard 
thickness of gear adjusting shim packs, No. 25 and 
that placed between the housings, is .031" [.787 
mm.]. That of No. 22 is .050" [1,27 mm.] and No.24 
is .062 " [1,57 mm.]. Should the shims become lost 
or mixed, install the standard packs and then add 
or remove to secure proper adjustment. When the 
assembly is completed do not overlook filling the 
housing to filler plug level with hypoid gear oil. 
See Lubrication Chart. 

U-9. Governor Assembly 
T he Novi governor is supplied for these models . 
T his is a centrifugal type governor and is illustrated 
in Fig. 322. Complete installation instructions are 
supplied with each assembly. Adjustment and oper
ating procedures are given below. 

U-10. Governor Adjustment 
a . Adjust the carburetor to obtain smooth engine 
idle at 600 rpm., then stop the engine. 
b . Check throttle linkage to ensure maximum 
throttle opening. Be certain that throttle and 
governor linkage is free. 
c. P lace the carburetor throttle in wide-open posi
tion and pull the governor control handle out to 
the last notch. Adjust the governor to bellcrank 
rod so that the linkage will hold the carburetor 
throttle in wide-open position. 
d . Close the governor control and start the engine. 
Again pull the control out to the last notch and 
adjust the length of the cable at adjusting yoke so 
that the engine will run at 2600 rpm. Close the 
control to recheck the linkage for free action and 
to make sure the engine will return to 600 rpm. 
idle speed. 
If the engine runs faster than this speed, loosen 
the lock nut which Jocks the governor hand control 
handle on the dash to the rod and back off the 
handle until the carburetor idle speed adjusting 
screw bears on the stop. Tighten the lock nut. 
In the absence of electrical tachometer equipment, 
engine speed may be determined by the speedom
eter. Safely jack up the rear wheels and be sure 
the front wheel drive is not engaged. When driving 
the rear wheels in high or direct transmission gear, 
the speedometer will read from 13~ to 15 mph. 
[21.6 to 24.0 kph.] at an engine speed of from 900 
to 1000 rpm. 

U -11 . N ovi Gover nor Operation 
The Novi governor is directly belted to the engine 
as no clutch is provided to disconnect the drive. 
To operate the vehicle WITHOUT governor con· 
trol, push the governor hand control all the way 
IN against the instrument panel. 
To operate the vehicle WITH governor control, 
pull the governor hand control handle out. The 
hand control has nine notched positions. Pulling the 
control out to the first notch sets the controlled 
engine speed at approximately 1000 rpm. and 
each successive notch increases the speed 200 rpm. 
until 2600 rpm. is reached in the ninth notch. The 
hand control may be released by turning the han
dle one-quarter turn in either direction. 
When the engine is being operated under governor 
control (hand control out) the controlled engine 
speed may be exceeded at any time by depressing 
the foot accelerator in the conventional manner to 
secure a greater carburetor throttle opening than 
that determined by the governor hand control 
setting. 

U-1 2. Governor Mainte na nce 
The belt tension may be adjusted by ra1smg or 
lowering the governor in the slotted holes in the 
mounting bracket. Keep the pulleys and belt free 
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of dirt and oil. Belt slippage will affect governor 
operation and a tight belt may cause rapid wear 
of the governor shaft and bearings. Adjust it to 
a llow ~, [12,7 mm.) depression midway between 
the pulleys with thumb pressure. 
There is little wear of the internal parts for they 
operate in oil. The governor housings are equipped 
with both fill and drain plugs and also with level 
indicating plugs. Check the oil level at each vehicle 
lubrication and change the oil each t ime the en· 
gine oil is changed using the same grade oil used 
in the engine. 

Caution: Do not fill the governor housing above 
the level plug. Overfilling will prevent governor 
control and possibly cause damage to governor in
ternal parts. The capacity of these governors is 
two fluid ounces [59,1 5 cm :3]. The filler plug is 
a lso a vent which should be cleaned thoroughly at 
each oil change to be sure that the vent operates. 

U-13. Pintle Hook 
The standard type pintle hook, Fig. 321, affords a 
safe, easy hitch for towing a trailer or other vehicle. 
D esigned primarily for use on the road, a safety 
latch locks the hook in the closed position and two 
eye bolts are provided for attachment of safety 
c~ains which should be crossed when installed, to 
prevent t he hooks from jumping out of the eyes. 
Keep the attaching bolts tight at all times. When 
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lubricating the vehicle, place a few drops of oil 
on the hook and safety latch pivot pins. 

U-14. Pintle Hook Insta llation 
Six holes are provided in the frame rear cross mem
bers of 'Jeep' Universals for the installation of 
pintle hooks and safety chain eye bolts. On most 
vehicles, the pintle hook is attached using the top 
four holes and the eye bolts are attached using the 
lower two holes. On 'Jeep' Universals equipped 
with tail gates, the position of the hook and the 
eye must be changed to provide proper clearance. 

FIG. 321 - P INTLE HOOK 

FIG. 322- NOVI 
GOVERNOR 

1- Pivot Bolt 
2- C otler Pin 
3- 0 ovornor Bcllcrank 
4- Adjusting Block 
s - C overn or C ontrol 
6- Screw 
7- Co ntrol Bezel 
8- H andle 
9 - Vertical R od 

10- Wnshcr 
11 - Nut 
12 - Nut and l.ockwoshc:r 
13-St u d 
11\ - Wnshcr 
IS- Screw 
16- Support Brocket 
17- Fnn Drive Pulley 
18- 0 overnor Drive Belt 
19- 0overnor (Novi) 
20- Govcrnor Drive Pulley 
21- H orizontal R od 
22- Bellcronk Bracket 
23- Wnsher 
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On these vehicles, use the lower four holes for at
taching the pintle hook and the upper two holes for 
attaching the safety chain eye bolts. 

U-1 5. Front Bumper W eight 
The best performance of a four-wheel drive vehicle 
is obtained when the load is equally distributed for 
traction on the front and rear wheels. This weight 
distribution is disturbed when the vehicle is used 
for drawbar work as the load on the rear wheels 
is increased and that on the front wheels decreased. 
T he addition of a 265 pound front bumper weight 
equalizes the load. 
When the load is equalized the front and rear axles 
do approximately the same work which results in 
prolonged life of these parts and consiaerably more 
satisfactory performance. 
The bumper weight, Fig. 323, is held in place by 
four bolts and is provided with hand holes for lift
ing. Do not add sand bags or other weights in the 
vehicle. When driving over rou~h terrain, with the 
weight in place, the driver should exercise due care. 

FIG. 323 FRONT BUMPER WEIGHT 

U-1 6. MONROE H Y DRAULIC LIFT 
Production of the Monroe Hydraulic Lift has been 
discontinued. However, information about the lift 
is retained in this manual for those units previously 
produced. Information following covers: installa
tion of the lift, overhaul of components, servicing 
procedure, and operation. 

U-17. I nstallation of Lift 
Installation of the Monroe Hydraulic Lift is covered 
in P ar. U-18 through U -28. 
T he front bumper block spacers shown in Fig. 324 
are furnished with all kits f::>r field installation, but 
are to be installed only on Model CJ-2A before 
serial number 178936. Model CJ -2A serial numbers 
178936 to 215648 have these spacers installed in 
production. M odel CJ -2A after serial number. 
215648 and all other models have a change in frame 
where these spacers are not required. 

FIG. 324- FRONT BUMPER BLOCK SPACERS 

! - B olt ' · i0' · 24 x II ~ · 
2- Axlc Bumper Spae<r 

The installation of these spacer blocks on the early 
vehicles is important for without them the hydrau
lic pump, mounted at the front of the engine may 
be damaged on a jounce, due to hitting the axle 

U- 18. Insta llat ion of Fan and 
Governor Drive Pulley 

This new pulley may be identified by three lugs 
that fit into the rubber flexible drive. T he new nut 
does not have a cross pin for the starting crank. 
Install the new pulley and nut as shown in Fig. 
325. The installation of this pulley may be made 
without removing the radiator. 

Note: Jeeps after Model CJ -2A, Serial No. 178-
936, are equipped with this new drive pulley and 
crankshaft nut at the factory. 

\ 

FIG. 325- PUMP AND SUPPORT 

1- FAn ond G overnor Drive Pulley 
2- Crankshnft Nut 
3- Fiexible Drive, Rubber 
4-Pump nnd Support Brncket Assembly 

S- H os c, Suction 
6- Hose, Pressure 
7- Bolt, '(o'-18 X I )<( ' 
8- Lockwoshcr, $,.., . 

U-1 9. Installation of Pump and 
Pump Support Bracket 

Remove the front six bolts that hold the oil pan 
to the crankcase and discard. Save the lockwashers. 
~emove the fan pulley shield and discard. 
Remove the spacing washers that were used be
tween the fan pulley shield and oil pan and discard. 
T horoughly clean the flange of t he oil pan around 
t he six bolt holes. 
P lace t he flexible drive (rubber) Fig. 325, No. 
3 in position on the fan and governor dr ive pulley 
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with the three driving lugs entered into the slots 
of the flexible drive. 
Remove the shipping plugs from the pump mani
fold and install the hydraulic hoses No. 5 and 6. 
The fittings are of different sizes to prevent incor
rect assembly. Use thread sealing compound. 

Note: On Model CJ-3A vehicles with bottom 
mounted radiators, raise the radiator ~ 11 by in
stalling shims on each side between the support 
bracket and the radiator, also be sure that the hy
draulic pump manifold is of the new type with the 
rib between the inlet and outlet holes, Fig. 326, to 
avoid interference with the steering bell crank on 
the frame cross member. 

Rotate the drive pulley so that one hole in the 
flexible drive is directly up and the other two are 
down. Turn the pump dr ive flange on the pump 
assembly to the same position and place the pump 
assembly so that the upper pin on the pump drive 
enters the upper hole in the rubber drive FIRST, 
and push pump into place. 

ORIGINAL MANIFOLD REVISED MANIFOLD 

STAMPED- 051012 • 023 • 01 
STAMPED · 051012· 023·02 

• 051012 . 023· 03 
• 051012. 023-04 

FIG. 326- 0LD AND NEW TYPE MANIFOLD 

Install the six 'KG 11-18 x 1 !4" long bolts No. 7 using 
the original lockwashers No. 8. 

Note: Should there be interference between the 
pump and lower radiator tank, raise the radiator 
and shroud ~" [1,3 em.]. This may be accomplished 
by removing the radiator and shroud, drilling new 
holes in the radiator side support _!1 11 below the 
original holes and new holes in the radiator fan 
shroud ,!1" above the original holes. Then reinstall 
the radiator and shroud using the new holes. 

After the complete hydraulic system has been in
stalled and filled with proper lubricant, make sure 
the pu mp drive is in correct alignment with the 
crankshaft pulley, Misalignment will result in ex
cessive seal and bearing wear causing leakage. To 
insure good alignment, loosen the bolts which hold 
the pump bracket to the engine, start the engine 
and allow it to idle. Observe the pump drive in re
lation to the crankshaft pulley. When the drive 
is adjusted to run smoothly, tighten the bolts 
securely. 
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FIG. 327- TANK AND CONTROL VALVE 
ASSEMBLY FLOOR PLAN 

Caution: Do not run the pump until completing 
the installation of the hydraulic lines, tank and 
control valve assembly and the system filled with 
lubricant. Running the pump without lubricant 
will burn it out in a short time. 

U-20. Insta llation of T a nk a nd 
Cont ro l Va lve Assembly 

Note: To facilitate the locating and drilling of the 
holes necessary for mounting the tank and valve 
assembly remove the right front seat. 

L ocate and drill the two 1 %" diameter holes as 
shown in Fig. 32 7 . 
Position the tank and control valve assembly, 
No. 1, Fig. 328, on the floor with the two tubes 
centralized in the 1%11 diameter holes and with the 
left edge of the tank extending approximately Y.6 11 

over the edge of the floor riser. Mark the (4) holes 
in the tank support brackets on the floor of the 
Jeep and center punch. 
Drill four %" diameter holes as located. 
Install the tank and control valve assembly using 
the bolts, lockwashers and nuts. Assemble the 
nuts and lockwashers underneath the floor. 

U-21. Insta lla tion of Tank a nd Control 
Valve Hydraulic Lines 

Position the tubes to extend across under the body 
and forward along the right side rail underneath 
the air cleaner shield or splash pan at t he r ight 
front corner of the engine and extending through 
the right engine hanger bracket. The tubes are of 
different sizes. The larger tube should be on the 
outside. 

Note: On Model CJ-5, two holes must be drilled 
in the frame side rail (see installation drawing) to 
attach the air cleaner shield. 
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FIG. 328- INSTALLATION OF HYDRAULIC LINES 

1-·Tnnk nnd C ontrol Valve Assembly 
2- B olt, Y,i' .. ·28 x ~~ ' 

Lockwasher, >i' 
Nut, W"-28 

3- Prcssure Tube, YS ' Di~mctcr 

Attach the flexible hoses from the pump. The hose 
fittings are of different sizes to prevent incorrect 
assembly. Use thread sealing compound. 
Connect the tubes to the pipes extending through 
the floor from the valve, connecting the pressure 
tube FIRST which is smaller (Yz" diameter). Use 
thread sealing compound. 
Drill a %" hole through the air cleaner shield or 
splash pan between the two hydraulic lines and 
attach the hold down clip using the screw, lock 
washer and nut. 

Note: To operate any implement which is 
equipped with a one-way action cylinder, connect 
the cylinder to the lower high pressure valve 
outlet only. 

U-22. Installation of Main Housing and 
Cylinder Assembly 

A new type drawbar should be installed before in
stalling the Monroe lift. The new type drawbar is 
identified by the drawbar support straps being 
welded on the bottom side of t he drawbar and by 
an additional angle iron reinforcement being welded 
to the drawbar center upright supports. 

Note : On Model CJ-3A prior to Serial No. 33961, 
four reinforcement plates were included in each 
drawbar kit. After Serial No. 33961 these plates 
were installed on vehicles equipped with a drawbar 
at the factory. 

Two of these plates should be discarded and are 
replaced by the mounting angle support. To install 
the two remaining plates, first disconnect the draw· 
bar support straps from the intermediate cross 

4- Suction Tube. ~~ · Diameter 
5- Clip 
6-Scrcw. 110-24 x }'"' 

Lockwo$her. t 10 
Nut , tl 0· 2'1 

1 

FIG. 329- MAIN HOUSING AND CYLINDER 
MOUNTING 

1- M al n H ousi ng and C ylinder As sembly 
2- Bolt, U&-20 ' 1 ~~ · 
3- Clevis 
4- Main Housing Back Support 
5- Angle S upport Asse m bly 

member. Enlarge the holes in the cross member, 
the support straps and the two reinforcing plates 
from 1%2" to 1%'2". Install %'6" bolts, with the re
inforcing plate next to bolt head and the mounting 
angle support next to the nut. 

U-23. Install Mounting Angle 
To install the mounting angle assembly in the 
channel of the frame cross member underneath the 
floor proceed as follows: 
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a. Remove the two bolts that hold the muffler 
mounting bracket to the cross member. Discard the 
bolts but save t he nuts and lockwashers. 
b. Position t he mounting angle so that the VtG" 
diameter holes align with the holes from which the 
%; " bolts were removed in the proceeding operation 
and in the center of the cross member. Install the 
new bolts using the original lockwashers and nuts. 
Install hug lock nuts without lockwashers on the 
bolts and tighten securely. 

U-24. Insta ll Support 
Install main housing back support No. 4, Fig. 
329. This bracket attaches through the drawbar 
center support bolt holes and the method of assem
bly is obvious. Use two Yt6"-20 thd. x lYz" long 
bolts, one Yt6"-20 thd. x 1" long bolt, three VJ6"-std. 
lockwashers and two VJ6"-20 thd. nuts. 

U-25. Inst a ll Hous ing a nd Cylinder Assy. 
To install the main housing and cylinder assembly, 
use the Yz "-13 thread x 1%' 11 long bolt and Jock
washer to attach the rear of the housing to the 
housing back support. Do not tighten. Align the 
housing in the straight ahead position and center 
punch through holes in the main housing brackets 

to align with the holes in the angle suppor t . Driii 
two UG" holes in the floor. Bolt the housing to the 
angle support with the two Yz" x lYz" SAE thread 

FIG. 330- INSTALLATION OF LIFT AND LINKAGE 

FIG. 331- MAIN HOUSING AND LIFT LINKAGE 
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! - Housing and C y linder A&sembly 
2- Lockwosher, ~~· 
3- B olt. J~'-1 3 x 1' 1 • 

4- Shoulder Bolt 
S- Pin 
6- Loc:k Rin~; 
7- Rod Auembly 
8-Up~r Link Assembly 
9-Up~r Link Pin 

10- Mam Housinst Back Support 
11 - Nut, Ys ' -18 Slotted Hex Hr.od 
11- Cotter Pin ~f ' x I h ' 

12-Linch Pin ond Ring Assembly 
13- R. H . Lower L ink 
14- Limit Choin A&sembly 
I 5- L. H . Lower Link 
16-Loc:kwusher, '(.' 
17- Nut. 7 ,.' . 20 
18-S~ciol B olt 
19-Cievis 
20-Lower Link Pin 
21 - Fork 
22-Lcvelin~ Link Asaembly 
23- Internol Type Lockwasher 
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bolts, using lockwashers and nuts and tighten a ll 
bolts securely. 

U-26. Installation of Hydrau lic Lines 
To install the hydraulic hoses, remove the ( 4) 
shipping plugs from the (2) adapter unions on the 
valve and from the (2) hydraulic hoses and SAVE. 
It is necessary to reuse these plugs whenever the 
lift is removed. Attach the hydraulic hoses to the 
unions on the valve. Use thread sealing compound. 
Always be sure that the smaller hose is installed in 
the lower union of the valve. 
If quick disconnect fittings a re used, install them 
between the hydraulic hoses and adapter unions 
on the valve. 
Do not remove the unions from the valve . 
If it is ever necessary to remove or replace the 
unions in the valve, note that the swivel ends of 
the unions are of a different size to prevent incorrect 
assembly of the hydraulic hoses. Always make sure 
that the union with the %" connection is installed 
in the upper hole and the union with the .l4" con
nection is installed in the lower hole of the valve. 

U-27. Installation of Drawbar C levises 
Bolt the clevises No. 19, to the upright face of the 
draw bar as shown in Fig. 330, using the % "-18 x 
1 ~" long bolts, the % "-18 slotted head nuts and 
the cotter pins. 

Important : The head of the bolt should be in the 
clevis, with nut and cotter pin forward of t he 
drawbar. Do not use lockwashers. 

U-28. Insta llation of the Lift Linkage 

Note: Some operators prefer to have the leveling 
link assembly on the right hand side. This may be 
accomplished by using leveling link assembly R.H. 
Part No. 802004 and lifting rod L.H. Part No. 
802006. Be sure the lubrication fitting on the lower 
casting on the leveling link is to the rear. M ake 
installation as follows but on the opposite side. 

To install the lift linkage attach the upper end 
of the leveling link No. 22, Fig. 331, to the left 
hand lifting arm of the main housing. Use the 
(2) special internal type lockwashers No. 23 and 
t he (2) special shoulder bolts No. 4. 

Caution: The special lockwashers must be used or 
the shoulder bolts will draw up too tight and pre
vent the universal action of this joint. 

B efore installing the two shoulder bolts in the 
lifting arms, first remove any paint and burrs 
from the holes in the lifting arms; also remove 
any paint from the shoulders of the bolts and coat 
the shoulders with a film of light oil. Start the 
shoulder bolts with t he fingers and do not force or 
pound them into the lifting a rms. 
Attach the upper end of the R. H. lifting rod No. 
7 to the R. H . lifting arm. Use pin No. 5 and (2) 
locking rings No. 6 . 
Attach the lower links No. 13 and No. 15 to the 
clevis brackets on the vehicle drawbar. Use pin N o. 
20 and linch pin No. 12. 

Attach the leveling link fork No. 21 and the R.H. 
lifting rod No. 7 to the lower links No. 13 and 
No. 15. Use the longer shoulder bolts on the ends 
of the limit chains No. 14 to attach. 

Caution: The lubrication fitting on the lower 
casting of the leveling link assembly must l;e to 
the rear so that the slot in this casting will clear 
the lower arm when the arm is in the DOWN 
position. 

Attach the (2) limit chains to the drawbar. Be sure 
to use the 2nd hole in from each clevis shown in 
Fig. 331. In this position the limit chains will pre
vent any swayin~ of implements while they are 
being transported. 
Be sure that the flat washers provided a re installed 
on the underside of the drawbar. The nuts a'e self 
locking and lockwashers are not necessary. 

Note: Remove all paint with a paint remover 
from all the ball sockets at the ends of the attaching 
links When paint is removed do not oil as oil will 
collect grit which will have an abrasive action on 
the s ockets. If t he balls remain tigh t after removing 
the paint, expand the socket by tapping it with a 
hammer. 

U-29 . Filling Hydraulic System 
Add oil. Use 6 qts. motor o il of the same grade 
and weight as is used in engine to completely fill 
the system. 
Always keep the oil level in the tank at t he bottom 
mark of the "Safe Range" indicated on the dip 
stick. Never mix brands of oil in the hydraulic 
system. 

U-30. Functional Test 
a. R emove the down pressure screw, poppet and 
spring. To remove poppet and spring use a mag
netized screw driver. Discard the poppet and spring 
and replace down pressure screw and tighten. 

FIG. 332- COMPLETED INSTALLATION OF LIFT 

b. M ove the control handle on t he valve to t he 
completely forward position. 
c. The lower lift links No. 13 and 15, F ig. 331, can 
now be raised up and down by hand, to see that the 
linkage is properly assembled and that t here is no 
interference at any of the joints. 
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Ca ution : Do not operate the lift until you have 
read about care and operation. 

Keep a ll attaching nuts and bolts tight when 
using the lift. 
d. Start engine and run at idle speed to operate 
the hydraulic system. 

U-31. H Y DRAULIC LIFT OPERATION 

U-32. To Attach Impleme nt 
B ack the vehicle up to the implement so that the 
lower links of the lift are close to the attaching pins 
on the implement. M ove the control valve handle 
to the forward position. 
Attach the three lift links as follows: (1) The right
hand lower link, (2) the left-hand lower link (use 
the leveler to help align), (3) the upper link. It may 
be necessary to move the Jeep slightly to get proper 
alignment of t he upper link if the implement is too 
heavy to be moved into position. Attach and check 
all linch pins to make sure t hey are in the locked 
position. 

U-33. To Adjust Uppe r Link 
The grooves in the two parts of the u pper link 
Fig. 333, should be in line for most implements in 
normal usage. However, the length can be adjusted 
py removing notched plate and by loosening t he 
bolts so as to change the angle a t which the imple
ment is held in relation to the ground. Also, for 
implements requiring a longer upper link, the bolts 
can be removed and the holes in the two par ts re
set at the required leng th. 

FIG. 333- UPPER LINK 

U-34. De pt h Con t ro l 
T o regulate depth on implements that require 
depth control, a depth wheel must be used to give 
the implement floating action over the contour of 
the land and to hold it to t he depth required. 

U -35. To Ra ise a nd Lowe r Im p le m e n ts 
Move the control handle (on the control valve at 
the side of the tank) toward the rear of the Jeep to 
raise the implement. Move to t he vertical position 
(neutral) when desired height is reached, imple
ment is now locked in this position . Move handle 
forward to lower implement. 

Ca ution: Do not leave the control handle in t he 
lift position after the lift is raised or when traveling 
on the highway. This causes unnecessary wear on 
the hydraulic pump seals and overheating of the oil. 
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U-36. To Leve l and Tilt 
The handle on the leveler or t ilt regulator is con
veniently located at the rear of the operator's seat. 
Rotate t he crank counterclockwise to raise the left 
hand plow arm or clockwise to lower it. Adjust to 
the required amount to compensate for the right 
hand wheels (which run in the furrow) when plow
ing, or adjust to the necessary setting for any other 
condition such as hillside operation, etc. Fig. 330. 

U-37. How to Remove Main Hous ing a nd 
Lift Linka g e 

a. Remove the three hold down bolts attaching 
the main housing to the vehicle. 
b . Disconnect the two lower links from the clevises 
on the vehicle draw bar. (Note: The clevis pins and 
the linch pins are best kept and ready for use if they 
are always replaced in the clevises when the lower 
links are detached.) Also disconnect limit chains 
at drawbar. 
c . Disconnect the hydraulic lines at the valve. 

Import a nt : Never remove the adapter unions 
from the valve. They have different size threads on 
t he swivel and so that the hydraulic hoses cannot 
be incorrectly attached 

The smaller (I :\" t h read) should always be in the 
lower por t. The shipping plugs furnished with the 
Monroe H ydraulic Lift must always be screwed 
into the swivel end of the unions of the valve, and 
on the open ends of the hydraulic hoses whenever 
the implement lift is removed from the vehicle. 
T o attach, reverse the above procedure. 
Keep all attaching nuts and bolts tight when 
using the lift. 

U-38. PRO PER CA RE 

Ca ut io n : Always keep oil in the hydraulic sys
tem whether or not the lift is used. This is necessary 
to lubricate the hydraulic pump. 

U-39. T o Add Oil 
Add oil whenever necessary as indicated by the 
markings on the dip stick attached to the filler cap 
on the top of the tank. When oil is added it is re
commended that the same grade and brand of oil 
is used as is in the system. If two or more brands of 
oil are used in the system a sludge formation may 
result. 

U-40. T o C h a n ge O i l 
It is recommended that t he oil in the system be 
changed every 250 hours (or approx. 1000 miles) 
o f work operation. If the lift is not being used 
regularly a change every 2000 miles should prove 
satisfactory. If the oil for any reason becomes dirty 
or contains sludge, it should be changed. 

U- 41 . To Remove Oil from t h e System 
a . Empty oil in tank by removing with a suction 
gun or similar device. 
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b. Disconnect both lines at the valve and place 
lines in a container. Move the lift arms up and 
down to pump out the oil from the cylinder. 
c. Run the engine slowly for not more than a few 
seconds to empty lines and pump. 
To prevent permanent damage to the pump, do 
not run the jeep engine while the oil is out of the 
lift hydraulic system. 

U-42. To Lubricate Lift Mechanism 
Lubricate the two bearings on the main housing 
every eight or ten hours of lift operation. Lubricate 
the two points on the leveler assembly once a month 
or oftener when the lift is in regular operation. Use 
pressure gun grease at all four points. Do not 
grease or lubricate the ball joints on the lower 
links, as this will cause dirt and sand to collect on 
t hem and work into the bearings. Keep them dry 
and reasonably clean at all times. Lubricate all 
implements at the required points regularly when 
they a re being used. 

PROPER SERVICE 

a. Grease main housing bearings regularly. 
b. Change oil at proper time. 
c. Clean oil filter at each change. 
d . Always add same brands of oil as used in sys· 
tern when filled. 
e . If different brand of oil is to be used, drain 
system completely and clean out tank. 
f. If it is necessary to add oil often, locate and 
correct any leaks. 
g. Always make sure that all linch-pins are securely 
locked before operating implements. 
h. Keep mounting bolts, housing and brackets tight 
at all times. 
I. Use a depth wheel when necessary. 
j. Do not mix brands when adding oil to the supply 
tank. 
k. Do not operate when the oil is low in the tank. 
I. Do not run engine when pump is disconnected 
from system. If it is necessary to operate when the 
pump is not connected to t he tank, remove the 
pump or the pump flexible drive rubber so that the 
pump will not operate. 
m . Do not continue to operate if excessive foam
ing of the oil occurs, stop and correct the trouble. 
n. Do not operate lift when attaching bolts a re 
loose. Keep them tight. 
o . Do not lubricate or grease any of the joints on 
the tow links. Grease or oil will collect dir t and 
grit which will act as an abrasive and cause need
less wearing of parts. 
p . Do not operate at unnecessary speeds when 
transporting an implement on the lift. Using a 
little judgement will keep down service expense. 

U-43. Service Checks 
If a hydraulic lift will not hold an implement in the 
"UP" position check as follows: 

a. Start engine and run at idle speed. 
b . Move valve control handle backward to the 
lift position. 
c . Disconnect t he top hydraulic line at the back 
of the control valve. 
d . With the implement in fully raised position 
and with the control in "lift" position, check for 
leakage at the end of the hose and at the valve port. 
If oil continues to run steadily out of the end of the 
hose, it indicates leakage past the piston and the 
cylinder should be taken apart for servicing. If oil 
runs steadily out of the valve port, it indicates 
leakage inside the valve. A few drops of leakage 
should not be considered serious, but a small 
stream of oil indicates that the control valve re
quires adjustment. 
If oil leakage appears from under the main housing, 
it indicates loose hose connections on the cylinder 
or a worn oil seal " 0 " ring in the piston guide which 
must be replaced. 
If a hydraulic lift will not pick up an implement, 
check the control valve and cylinder as described 
above. If the lift will still not operate, pump trouble 
is indicated. It will be necessary to remove the 
pump and repair or replace it with a new unit. Be
fore removing pump however, check to see if the 
tapered pins holding the center arm to main shaft 
in the housing have been sheared off. 
If the lift seems to be sluggish or is not operating 
properly, check for oil foaming by removing the 
cap on the supply tank. If the oil appears to be 
unusually foamy or boils out of the tank, trouble 
is indicated. (Air in hydraulic system.) 
Generally, the correction is to tighten all joints in 
the suction lines and if this does not correct the 
trouble, unhook each joint, put thread sealer on the 
threads generously and retighten securely. If foam
ing continues after this is done, it indicates trouble 
in t he pump itself and it should be removed and 
repaired or replaced. 
When excessive foaming occurs, stop operation and 
correct the trouble because air in the fluid will soon 
cause pump failure. 

U-44. OVERHAUL PROCEDURE 

U-45. Hydraul ic Pump- Removal 
a. Remove the oil from the supply tank. 
b . jack up front of jeep sufficient for working 
clearance. 
c . Remove the six oil pan bolts attaching the 
pump bracket to oil pan. 
d . Drop pump and bracket down turning it suf
ficiently so that the manifold can be removed, leav
ing oil lines attached to manifold. The pump and 
bracket can now be removed from under the vehicle 
e . Remove the pump driver by removing the re
taining nut, and pulling the driver off the pump 
shaft. Remove the pump assembly from the bracket 
by unscrewing two mounting bolts. Remove the 
Woodruff key from the pump shaft to conplete the 
dismantling. 
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FIG. 334- HYDRAULIC PUMP 

1- Pump G ear Fl<><ly 
2- Pump BO<Iy Bearin~ 
3- Pump Orh1c Gear 
4- Pump Driven Gettr 
5- Cover Beorin)! 
6 - Pump Cover Be:arin·.:. 
7- Rubbcr Pin 
8 Cover Bc:orin~ Srrin~ 
9-Bctnin~ Seul "0 .. Rin~s 

10 Pump G cur Body Scu1 
I I - Pump C over 

12 S huft Scul .. 0 .. Rin~ 
12A. Shaft Oil Scol (UsNI o n M o<ld 

051012· 123.1)1) 
13 lockw ushcr 
H - Cup Scrc·w 
15 Mani,olcl S..-AI Rin~5 
16 - M nni fold 
17 Manifold Attachin.: Bolt< 
18- Lockwnsher 
19 N ut 

U-46. Overhaul of Pump 
Models: 

051012-023-0 1 
051012 -023 -02 
051012 -023 -03 

05101 2-023-04 
05 1012-023-05 
051012-023·06 

T he 05 1012-023 pumps covered herein differ as to 
type of seal, and construction of the manifold at
tached. Pump model 051012 -023-01 employs a c .~n
mercial type seal for sealing off drive sha 0 t leakage, 

whereas models 05 1012 -023-02 /03/04 /05 and 06 
have a standard " 0 " ring operating in a groove 
cut in the pump cover for this purpose. The pro
cedures outlined below apply to all models. 

U-47. Disasse m bly 
a . Remove the manifold seal r ings (IS) from t he 
recesses around the ports in the pump body. 
b. Remove the two cap screws (1 4) and lock wash
ers (13) securing the cover (11) to the pump body. 
Then slide the cover carefully off the drive shaft ex
tension holding the drive gear in place by pressing 
on· the drive extension while the cover is being re
moved. If this procedure is carefully followed, the 
gears and bearings will remain assembled in t he 
body and need not be disturbed. 

c. M odel 051012-023-01 only - - Press the seal as
sembly (1 2A) from the pump cover using a short 
piece of 13(6 " brass rod in an arbor press. 
d . M odels OS 101 2-023 -02 /03/04 /05 and 06 - · R e
move the drive shaft seal ring (12) from the recess 
in the pump cover. 

e. R emove the split line seal ring ( 10) from the 
recess in the pump body and cover bearing seal 
rings (9) from around the cover bearings (5 and 6). 
Note size of bearing seal rings (9) so tha t seal rings 
of corresponding size are used a t reassembly. 

f . Lift the spring (8) off the cover bearings to ex-

F IG. 335 H YDRAULIC C O NTROL VALVE- FRONT VIEW 
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1- Vnlvc Adjustin~; Locking Nut 
2 Volve Adju•ting Allen Screw 
3- Fiot Washer 
4 - Rotor Housing 
S Bearing. Wosher·s 

6 - Rotor 
7- R otor H ousing Sen 
8- Rotor Positionin~; Pin 
9- Valvc B ody 

tO- Hydraulic Lock Valve 
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pose the rubber pin (7) in the drilled hole at the in
let side of the bearings. 

g. Pry t he rubber pin (7) out of the drilled hole 
using a sharp pointed inst rument. 

h. Discard t he seal, seal rings, and rubber pin . 

i. Before reassembly, carefully inspect cover (11 ). 
If there are cavities or casting defects present in 
t he seal ring groove or if the cover seems to be 
porous (casting porosity), replace it with a new 
cover. Wash all metal parts thoroughly. Coat all 
new rubber seals with o il before installing. 
Use extreme care to keep any grit or d irt off pump 
parts when reassembling. 

U-48 . Reassembly 
a. Install a new rubber pin (7) in t he drilled hole 
at the inlet side of the cover bearings (5 and 6). 
Press firmly into position. 
b. I nstall the spring (8) over t he cover bearings 
with t he spring nibs against the bearings. 
c. First, place new bearing seal rings (9) over the 
bearing journals against t he spring, and then place 
t he new fibre washers (20) over the bearing j ournals 
against the rubber seal rings. 

7 8 

3 4 

5 6 

Important: Bot h light and heavy " 0 " rings and 
fibre washers are furnished. R eplace wit h parts of 
corresponding size to the parts re moved. Use fibre 
washers even if pump being repaired did not origin
ally have them. 

d. Place a new split line seal ring (1 0) in the recess 
in the pump body (1). 
e. M odel 051012·023-01 only - · Press a new seal 
(1 2A) into position in t he cover using a n arbor 
press. Press squarely on the seal, taking care not to 
damage or distort it. Use P ermatex between seal 
and cover. 
f. M odels 051012-023-02 /03/04 /05 1 and 06 - In
stall a new shaft seal r ing (1 2) in the recess in the 
pump cover. 
The shaft seal and drive shaft should be well lubri
cated before installation of the cover, and care 
should be taken so as not to damage the seal. 
g. Install the cover over the drive gear extension, 
and secure in place with two cap screws (14) and 
lockwashers (13). 

Important: These two cap screws a rc of different 
lengths and must be installed into the same holes 
from which they were removed. 

~ ::> • 11 

:~--- 11 

'-- - ·13 

14 1 s 16 17 

FiG. 3J6 - HYDRAULIC CONT ROL VALVE REAR V IEW 

1 -Rotor H ousin J! Attochin~ Bolt 
2 - Loclcwnshrr 
J - Rot or li ousi n~; 
4 - Bearin J! \Vas h ers 
~-Vnl\'c R otor 
5 ~-Rotor Housin~ Seal 

7 - Ro to r Poslt aom'l~ Pm 
8 - Ro to r Posi tionan ;_!, Pin Spnn•~ 
9 - Cont rol Yolvc l)()dv 

1 0~-Down P re:;!\U1 <" C o n1rot Knoh 
11 - "0" Rin~ Sen\ 
1 2-Srri n~ 

I .S D o \\ n P 1 t>~-cun: V uh 'l' 
14 H~·druulic.· Lcx.·king Vu h ·c..· 
1 S Luc.·kin~ Vn lvc Spring 
1 C. · tvh tHI S<-HI \\lasht·r 
1 i L04,•k m c. V nh ·t• C d \'C"r 
II! F•ltt·r 
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h. Before installing the manifold check pump for 
leakage around shaft, put a small amount of light 
motor oil in one of the ports and then with one port 
held closed apply air pressure into pump through 
other port. (Any pressure from 5 to 25 psi. [5 a 25 
kg-cm2) will show up defective seal in shaft.) 
i. Install new manifold seal rings ( 1 5) in the re
cesses around the ports in the pump body (1), and 
install the manifold (16) in its previously identified 
position. Secure in place with two bolts (17), lock
washers (18) and nuts (19), and t ighten the nuts 
securely. Note that the cap screws holding the 
manifold may be of different lengths depending on 
the model involved and must be properly installed 
in their original positions. 
j. When pump is re-installed on vehicle, make 
sure that good alignment is obtained on the pump 
drive and that all hydraulic connections are securely 
tightened and are leakproof. The use of Permatex 
or any other good thread sealer is recommended. 
k. Inspect the tank before adding fluid , to make 
sure that the tank is clean. Foreign matter in the 
form of dirt or scale in the tank will clog the filter 
back of the valve and starve the system causing 
continuous pump trouble unless corrected. If dirt 
or scale is present, the tank should be removed and 
thoroughly cleaned before adding fluid. 
To remove the tank for cleaning, remove the 
five outer bolts that hold the valve to the tank. Re
move the four bolts attaching the tank to the jeep 
floor. Remove the screen filter from in back of the 
valve and clean thoroughly. 

U-49. Overhaul of Control Valve 
When oil leakage or loss of pressure is indicated in 
the control valve, first adjust the rotor to the valve 
face as follows: See Fig. 336. 
Loosen the lock nuts on the three adjusting screws 
using a ~, open end wrench. Using a ~1 " Allen 
screw wrench, tighten each adjusting screw finger 
tight. Move the control valve handle to make sure 
that it can be moved from one position to the other 
without excessive effort. If it moves with a great 
deal of effort the adjusting screws have been 
tightened too much. Back off on all three screws 
and retighten using slightly less effort than pre
viously, but make sure that each screw is tightened 
an equal amount. Recheck the effort to move t he 
control valve handle. It should move with a slight 
amount of resistance but should not require effort. 
When the proper adjustment is obtained, retight
en the lock nuts. 
If the above adjustment does not correct the oil 
leakage or loss of pressure, remove the five screws 
attaching the rotor housing to the valve body and 
remove the housing, rotor and two metal washers. 
Inspect the face of the rotor carefully for any 
roughness. If any roughness is present on the face, 
lap the face of the rotor carefully on a flat surface 
such as glass or a surface plate using a valve grind
ing compound or any fine wet emery paper. 
Valves bearing Serial Nos. 6000 and up are 
equipped with a poppet and spring which protrudes 
• 035 " outward from the face of the valve. This 
poppet is a locking device which shuts off the oil 
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in the lower high pressure port of the valve and 
prevents settling of an implement from the raised 
position when the control handle is in the neutral 
position. Fig. 335, No. 10. 
With the control handle in the down position, if 
the implement is slow in lowering, it indicates that 
the poppet is not being forced away from the valve 
see:~t enough to fully open the valve. To correct this, 
the tank must be removed from the valve and the 
poppet removed from the back of the valve. To 
removed the tank, see Step No. 11 in "Overhaul of 
Hydraulic Pump". 
If a new poppet is available, it should be installed; 
otherwise t he old poppet must be lengthened by 
welding on a very small amount of metal to the 
protruding end and grinding the weld smooth and 
to the correct length so that it protrudes .035" from 
the valve face. 
When reinstalling the valve to the tank, always use 
a new gasket. 

U-50. Re lief Valve Adjustment 
A system operating pressure of 1350 psi. should be 
maintained by setting the relief valve to by-pass 
pressures in excess of 1350 psi. 
Pressure relief adjustment is made by first removing 
the valve from the tank. A ~" Allen screw, located 
to the lower right of No. 17, Fig. 336 when No. 17 
is installed, adjusts the pressure relief setting. 
Turn the Allen screw clockwise (to increase pres
sure) until tight. One internal thread of the housing 
should show above the screw. This setting should 
attain the correct pressure of 1350 psi. 
The symptoms which indicate low operating pres
sure are: 

a. Linkage arms with no load raise at normal 
speed but hesitate with a load. 

b . A chattering squeal is heard from the valve 
when the lift lever is in "raise" position but 
the lift arms will not respond. 

FIG. 337- PISTON AND "0" TYPE SEAL 

1- Piaton Clevis 
2- Rawhide Dust Seal 
3- Piston R od Guide 
~-"0" R ing Piston R od Seal 
S-.. 0" Ring Cylinder Barrel Seal 
6 - Piaton Rod 

7-Fibcr Seal Washer 
8-Piston 
9 - P iston R od Locking Nut 

10-"0" Ring Piston Seal 
It - Cylinder ~Body Assembly 

U-51. Overhaul of Hydraulic Cylinder 
If, after checking the hydraulic cylinder as outlined 
in "Service Checks", it is found that the cylinder 
must be overhauled, proceed as follows: 

a. Make sure all hoses are tightly connected. 
b. Place control handle in the forward or down 
position . 
c. Raise and lower the attaching links by hand 
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in a pumping action to force the oil out of the 
cylinder. 

d . Remove the two shoulder bolts that hold the 
leveling link to the clevis arm and remove leveling 
link. 

e . Disconnect the lifting rod assembly at the 
lower link. 

f . Remove the three hold down bolts which at
tach the main housing. 

g. Turn the housing upside down in the Jeep body. 

h. Remove the snap ring that holds the pin in the 
clevis end of the cylinder rod. Remove pin. 

i. Raise clevis end of cylinder out of the housing 
and support it in this position with a suitable brace 
across the housing. 

j. Remove the rod guide assembly with a suita
ble spanner type wrench. Tap lightly with a ham
mer around cylinder end to loosen the guide 
assembly. Remove guide and piston. 

k. Inspect the inside surface of cylinder for scoring 
or roughness. Minor roughness can be removed 
with emery paper. Any deep scoring will necessitate 
installing a new cylinder. 

I. Install new rubber seals in piston guide and 
piston. T wo types of seals can be used on the piston. 
To install the round "0" ring type seal, place it 
in the groove on the piston head and oil the seal 
and groove thoroughly with clean oil. Fig. 337. 

FIG. 338- PISTON AND "T" TYPE SEAL 

! - Piston and Rod Assembly 
2- Plas tic Backing Rings 
3-N eoprene .. T" Ring Seal 

To install the "T" type seal, first install the "T" 
seal in the piston head groove. Next, install two 
of the split fibre washers in front of the " T" seal 
and two in ba~k of the "T" seal. Rotate the fibre 
washers so that their split ends are staggered 
around the piston. Oil the washers and "T" seal 
thoroughly with clean oil. Fig. 338. 
Replace the large and small round "0" ring seals 
as well as the wiper seal in the cylinder guide if any 
of them show signs of wear or leakage. Fig. 337. 
Before installing the piston in the cylinder, coat 
the cylinder walls thoroughly with clean oil. 

m . Assemble the hydraulic cylinder and the cyl
inder in the housing in the reverse order of dis
assembly. 

FIG. 339-MAIN HOUSING 
AND HYDRAULIC CYLINDER 

1- Hose, %• I. D. y. • thd. Va lve End 
2- Mnin H ousing 
3- Shaft. Cylinder End 
4- Shnft, Clevis End 
5- Cievis 
6- Cylinder Assembly 
7- Hose. ~· I.D. %• thd. Valve End 

U-52. How to Replace Arms on Main Shaft 
Drive the two tapered pins F ig. 340, No. 3 out of 
the hub of the short arm inside the main housing. 
Remove the tapered pin from the hub on one arm 
and remove that arm from the shaft. 

Note : The outer arms fit tightly on the shaft and 
must be driven or pulled off. 

If difficulty is encountered, the hub on the arm can 
be heated or a wheel puller or similar tool, may be 
used for removal. Next, drive the main shaft out 
of the housing and remove the other arm if neces
sary. The reverse procedure is followed in reas
sembling. If a new arm or main shaft is to be in-

" s 6 

FIG. 340- MAIN HOUSING AND LIFT ARMS 

! -Snap R ing 
2- Main Housing 
J - Tapered Pins 
4- Greese Fitting 
5- Tapered Pin 
6 - Clevis Arm 
7- Main Shaft and Center Arm 
8- Clevis Arm 

stalled, it is necessary to drill and taper ream the 
arm and shaft at assembly, or the arm may be 
welded to the shaft. Make sure that the outer arms 
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are assembled at 135° to the center a rm as shown 
in Fig. 339. 

U-53. Disassembling Leveling Link a nd 
Fo rk Assembly 

To replace parts in the leveling link assembly , 
first remove the lower fork assembly No. 9, Fig. 
341, after disconnecting the link from the lift. File 

FIG. 341- LE VELING LINK ASSEMBLY 

1 Handle 
2 Wdch Plu~: 

3 - Crease Fitting 
4 Pinion G ear Pin 
5 - Pi nio n G cs:tr 
(j Sh oulder Bolt 
7 - S p ecial L ockwushcr 
S Grense Fittinr. 
9 Leveling Link Fork 

I 0 Level ins: Link Fork 
11 - Pivot Rlock 
12 Snap Ring 
13 Washer 
14 - Beorin g 
15 Ho u•i ng 

I. LUBRICATE EVERY IOOHOURS 
'OF SERV ICE 

2. LUBR ICATE ONCE A SEASON 
3 .LUBR ICATE EVERY 10 HOURS 

OF SERVICE 

FIG . 342- HYDRAULI C LIFT LUBRICATION 
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off the end of the pin No. 4 holding the pinion No. 5 
on the handle No. 1 and drive the pin out. Remove 
the pinion gear and handle. R emove the pivot block 
No. II by unscrewing the two shoulder bolts No. 6. 
Spread the lock ring No. 12 with a ring spreader or a 
similar tool, and strike the end of the gear post No. 
10 to force it through the lock ring. Remove the 
Welch plug No. 2 by either pushing it out with the 
gear post or by striking it in the center w ith a ball 

peen hammer. Remove the gear post and bearing 
No. 14. The reverse procedure is followed in re
assembly. It is recommended that a new Welch 
plug be used when assembling. Lubricate a ll parts 
as they are assembled. 
Use care when lubricating the gear box at the 
upper lubrication fitting to prevent blowing out 
the soft plug. 
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U-54. SPECIAL TOOLS 
Below are listed the tools applicable to models 
covered in this manual. These special tools are 
essential not only for the time they will save but 

also because many operations described cannot be 
performed without them. 

TOOL 
C-38 . 
W -172 
W -231 
W -238 
C-482 
C -3422 

W -166 
W -193 
W -194 

W-130 
W -131 
W-133 
W -139 
W -141 
W-143 
W-176 
W -192 

W-251 

W -162 
W -220 

C-452 
C -328 1 

W -99B 
W -104B 

W -126 
W -128 
W -129 
W -142 

W -147 
W -186 
W -188 
W -262 
C -31 9 
C-63 7 
C -3095 
C -37 16 

W -138 
W -144 
W -163 
C -690 

C-3646 

W -2 13 
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DESCRIPTION 
Engine Group 

R eamer Valve Guide 
Puller , T iming Gear, U-Joint Flange, Vibration Damper 
Kit, F lywheel Dowel Installing · 
Driver, Intake and Exhaust Valve Guide 
Compressor, Valve Spring 
Compressor, Valve Spring 

Transmiss ion Group 
Arbor & Sleeve, Countershaft Needle Bearing Assy. 
Arbor, Countershaft Needle Bearing Assembly 
Pla te, Transmission M ain Shaft Retaining 

Tra n sfer Case Group 
Thimble & Driver, Shifter Rod Oil Seal 
Thimble & Driver, Pinion Shaft R ear Bearing Cone 
Driver , Speedometer Drive Pinion Bushing 
Driver, Output Shaft Front Bearing Cone R emoving 
Ring, Output Shaft Front Bearing Cone Removing 
Driver , Output Shaft Front & R ear Oil Seal Installer 
Pulle r , Shift Rod Oil Seal 
Pilot Pin, T ransfer Case Intermediate Gear 

Thrust Washer 
Puller , Pinion Shaft Oil Seal, Transfer Case Front 

and Rear Oil Seal Removing 

Un iversa l Joint Group 
T ool, U-Joint Flange Installer 
Jig & Bushing, Power-T ake-Off U · Joint}Pin 

Remover & Installer 
Puller , U-J oint Flange 
Wrench , U-Joint Holding 

Rear Axle Group 
Set , Pinion & Ring Gear Gauge Setting 
Puller, Axle Shaft, Pinion Shaft, Differential Case 

Bearing Cone 
Driver, Pinion Front Bearing Cup 
Insta lle r, Differential Carrie r, End Oil Seal 
Spreader, Axle H ousing 
Driver, Differential Case Bearing Cone 

M odel 23 & 25 Axle 
Driver, Pinion Shaft Oil Seal 
Driver , Rear Axle Shaft Oil Seal 
Dri ver , Differential Case Bearing Cone Model 44 Axle 
Insta lling Sleeve, Pinion Bearing, M odel 27 Axle 
Pulle r, Rear Wheel H ub 
Puller , Axle Sha ft & Oil Seal 
Installing Sleeve, Pinion Bearing, Model 44 Axle 
D river, Different ia l B earing Cone, M odel 27 Axle 

Front Suspens io n Group 
Dri ver & Ada pter, K ing P in Bear ing 
Wrench, Wheel Bearing Adjusting 
Puller , Front Axle Drive F lange 
Scale, K ing Pin Bearing Preload 

Steering Group 
Puller, Steering Shaft Arm 

Brake Group 
W rench, Brake Adjusting 
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U -55. TORQUE SPECIFICaTIONS 

ENGINE: P ounds-F eet 

C am shaft G ea r t o Camsha ft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ...... 30-40 
Camshaft Thrust Pla te B olt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ .. .... 20·26 
Clutch Control B all Stud -~(&' [0,8 mm.l .... ................ . .. : ...•.. . ... 35-45 
Clutch Control Ball Stud - %" (1.4 mm.l ....... . ... .. ... ..... . ... ... ... . . 70-85 
Connecting Rod C ap Bolt Nut - %" (1 mm.[.. . . . . . . . . . . . . . . . . . . . . . . ... 35-45 
Crankshaft Counterweight B olt. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 60-70 
Cylinder H ead to Block Bolts .......... ....... .... . . . . . . . . . . . . . . . . . . .. 60-70 
Engine Mounting (C ente r Bolt) .. .... ... .. . . . . . . . . . . . . . . . . . . . . . • . . . . .. 45-55 
Exhaust Manifold t o Cylinder B lock ..... ........ . .... ... ............... ... 29-35 
Flywheel to Crankshaft Bolt ....... .. .. ..... . .. . ... , ... ... . . ........ ... . .. 35-41 
G enera tor Bracke t to Cylinder Block . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25-35 
Intake M anifo ld to Cylinder Block. . . . . . . . . . . . . . . . . . . . . 29-35 
M ain Bearing Caps............. . .. .. .. .. . .. .. .. .. .. .. .. .. 65-75 
O il P an Screws to Cylinder Block . . . . . . . . . . . 9- 14 
P iston Pin Lock Bolt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35-4 1 
R ocker Arm B racket to H ead Nut . . . . . . . . . . . . . . 30-36 
Spnrk Plugs t o Cylinder H ead . . . . . . . . . . . . . . . . . . . . . . .. 25-33 
Stt~rting M ot or M ounting Bolt ... . . 20-25 
Valve C hamber Cover Nuts .. .. . ..... .. . • ... .. .... . ..... . . . .... .. . ... 7-10 
W ater Outlet E lbow to C ylinder H ea d . . 20-25 
W ater Pump t o Cylinder Block.. .. .. . ......... . . . . . . . . . . . . . . 12- 17 

kg-m. 

(4 ,1 a 5,51 
(2,8 a 3,61 
(4 ,8 a 6,21 
(9,7 a 11 ,8] 
[4.8 a 6,21 
18,3 a 9,7] 
(8,3 a 9 ,71 
(6,2 a 7,61 
(4,0 a 4,81 
(4 ,8 a 5,7 1 
(3.4 a 4 ,81 
(3,4 a 4,81 

(9,0 a 10,41 
11.2 a 1,91 
14,8 a 5,71 
14,1 a 5,01 
13,4 a 4 ,61 
12,8 a 3,41 
11.0 a 1,41 
12,8 a 3,41 
1! , 7 a 2,31 

u 

Not e : Turn the connecting rod cop nut locks ( inverted type, pressed st eel) fi nger tight und then t ighten H turn m ore with wrench 

C H ASSIS: 

Brake Backing P la t e B olts. . .... ..... ... . ..• .. 
Diffe rential Carrier . . . .... ..... . 
Engine Front Insula t or t o F rame . .... . . . . .. . . 
E ngine R ear Insulator to Cross M ember Bolt . . ...... . 
Engine Rear Mounting Bracket to Transmission Bolt. 
Pressure P late to F lywheel Bolts . ....... ... .. . .. . . 
P ropeller Shaft and Universal j oin t Flange Bolt ... . 
Propeller Shaft and Universal j oint U -Bolt ..... . 
Rear Axle Shaft N ut - Minimum . . . ..... . .......... .. . 
Spring M ounting - F ront and Rear U -Bolt - '!{5" (1,1 mm.l .. . 
Spring M ounting - Front Suspension U-Bolt .. . . . . . . . 
Spring M ounting - R ear U -Bol t - yz' (1,3 mm.l . . . 
Spring Pivot Bolts . ... ..... . .... . . . . 
Steering Arm to G ear Nut ..... .. . . 
Steering Arm t o Steering Knuckle .. . 
Steering Bell Crank Bolt Nut ..... .. . 
St eering Knuckle Seal Retainer Bolts. . . . . . . . . . . . . . . 
St eering K nuckle Support to Knuckle Arm to Wheel Spindle Bolt .. 
Steering M ounting t o Frame - Ys' (1,0 mm. ( . .. . . .. . 
Steering Mounting to Frame - Us" 11,1 mm l .. .. . . . . 
Steering Tie Rod Clamp Bolts - ~G· [0,8 m m.] . .. . . . 
Steering Tie Rod Clamp Bolts - '!{t;" [1,1 mm. l . . .. .... . 
Transmission M ainshaft N ut . . . . . . . .... .. . 
W heel to H ub Bolts.. . . ... . . .......•.. 

Pounds-Feet 

. . ' 25-35 
. - . 38-42 

10- 15 
20-30 
20-30 
12-17 

. - .. ' 20-30 
' 15·20 
. I SO 
. 45-55 
. 65·80 
65-80 

- 25-30 
-95- 115 
55-65 
70-90 

-. 15· 20 
45-55 

. 30-40 

. 45-55 
. '' 10-15 
.. 35-45 

80- 11 0 
60-75 

kg-n1. 

[3,4 a 4,81 
[5,2 0 5,81 
[1,4 a 2,1[ 
[2,8 a ·1,1 1 
[2,8 a 4.11 
[1,7 a 2,31 
[2,8 a ·1,1 [ 
[2,1 a 2,81 

120,8] 
(6,2a7,6l 

[9,0 a 11,01 
[9 ,0 a 11,01 
[3,4 a 4 ,1 [ 

[13,1 a 15,91 
(7,6 a 9,0! 

[9,7 a 12,4; 
[2, 1 a 2,81 
[6 ,2 a 7,6) 
[4,1 a 5 ,51 
[6,2 a 7 ,6; 
[1,4 a 2,11 
[4,8 a 6,21 

[11 ,0 a 15,2! 
[8 ,3 a 10,4) 
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MISCELLANEOUS DATA 

U-56. MISCELLANEOUS DaTa 

DRAW BAR PULL 

The power plant of the 'Jeep' Universal is particularly well adapted to the great variety of ap· 
plications. For higher speed highway use, and draw bar pull requirements for towing loads, the 
full engine power is available; for power take-off shaft and pulley drive, the full engine torque 
(turning effort) is available. 

Draw bar pull is the force exerted by a vehicle to tow a trailed load and is expressed in pounds. 

For continuous agricultural work, t he maximum draw bar pull should be limited to 1200 pounds 
[544 kg.). The 'Jeep' Universal is capable of much higher draw bar pulls than the 1200 pounds 
approved for continuous service, which may be used for starting loads or towing loads for short 
periods on good ground in which case a draw bar pull as high as 1800 pounds [817 kg.) may be 
safely used. 

Maximum continuous draw bar pulls are most often encountered in plowing, disking and har
rowing and it is in these applicat ions that the owner should guard against continuously exceeding 
the recommended limit. 

The approved limit of 1200 pounds [544 kg.] may be judged by the following operations which 
nearly approach this limit: 

Operating two 12 iHch [30,5 cm.J plows at a depth of 6}'2 inches [16,5 em.) in dry clay loam. 

Operating a 7 foot [2,13 meter] tandem disk at a depth of 4}'2 inches [11 ,4 em.] in hard 
winter packed soil. 

Operat ing a 3-sect ion spring tooth harrow at a depth of 5 inches [12,7 em.) in soil which 
has been previously disked. 

It is expected that, either on account of soil conditions or implement adjustments, these draw 
bar pulls will be exceeded. In these instances, tire slippage provides an inherent safeguard against 
overloading. Do not add weight, other than the standard bumper weight, to increase draw bar 
pull. 
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POWER TAKE-OFF SHAFT AND VEHICLE GROUND SPEEDS 
All GEAR SHI FT POSITIONS 

MI LES PER H OUR 

POWER TAKE·OFF 1 TO 1 GEAR RATIO 

Transmission Gear In 
Governor Tr.~nsfcr 
Control In Low lr.tormedlate High 
Position 

T:lke.Oft Vehleto Tako-011 Vehicle lake-Oft Vehicle 
Shaft Speed Shaft Speed Shaft Stlecd 

R.P.M. M.P.H. R.P.M. M.P.H. R.P.M. M.P.H. 

Low 358 2.22 644 4.01 1000 8.22 
1 High 358 5.40 644 9.75 1000 15.13 -------

Low 428 2.67 773 4.81 1200 7.47 
2 High 428 6.48 773 11.71 1200 18.15 ------

Low 500 3.11 902 5.62 1400 8.n 
3 High ~00 7.56 902 13.66 1400 21.17 - ---

Low 571 3.56 i03' 6.42 1600 9.96 
4 High sn 8.65 103 15.61 1600 2•.20 ----

Low 643 4.00 116 7.22 1800 12.08 
5 High 643 9.73 116, 17.56 1800 27.22 -- -

Low n4 4.44 1289 8.02 2000 12.45 
6 High n4 1D.8t 1289 19.51 2000 30.25 ----

Low 786 4.89 1418 8.83 2200 t3.70 
7 High 786 11 .89 1418 21.46 2200 33.27 ----

Low 857 5.34 1547 9.63 2400 14.94 
8 High 857 12.97 t547 23.41 2400 36.31 

Engine 
Stleed 

1000 

1200 

1400 

1600 

1800 

2000 

2200 

2400 ----
9 

Governor 
Control 
Posilion 

- -· 
1 

2 ----
3 ----
4 ----
5 ----
6 ----
7 ---
8 

9 

Low 929 5.78 1675 10.43 2600 16.19 
High 929 14.05 1675 25.36 2600 39.33 

POWER T AKE-OFF SHAFT AND VEH IC LE GROUND SPEEDS 
ALL GEAR SH IFT POSITIONS 

K ILOMETERS PER HOUR 

POWER TAKE-OFF 1 TO 1 GEAR RATIO 

Transmission Gear In 
Transfer 

In Low lntermediato High 

Take-OH Vehiclo Take·Off Vchielo Toke-Off Vehicle 
Shaft Speed Shaft Speed Shaft Spood 

R.P.M. K.P.M. R.P.M. K.P.M. R.P.M. K.P.M. 
--

Low 358 3.57 644 6.45 1000 10.00 
High 358 8.68 644 15.68 1000 24.35 

Low 428 4.29 n3 7.73 1200 12.02 
High 428 10,43 m 18.64 1200 29.20 

--
Low 500 5.00 ao2 9.04 1400 14.02 
High 500 12.16 802 21.98 1400 34.05 

Low 571 5.n 1031 10.33 1600 16.o3 
High S71 13.91 1031 25.12 1600 38.93 

Ltw 643 6.44 1160 11.61 1808 19.43 
Hiah 643 15.65 1160 28.25 1800 43.10 ---
Low 714 7.15 1289 12.90 2000 20.00 
High 714 17.39 1289 31.40 2000 48.65 ---
Low 786 7.86 1418 14.20 2200 22.02 
High 786 19.11 1418 34.53 2200 53.53 

2688 

Engino 
Stloed 

1000 

1200 

1400 

1600 

1800 

2000 

2200 - ----
Low 857 8.59 1547 15.48 2400 24.03 
High 857 20.87 1547 37.66 2400 58.40 2400 -
Low 929 9.30 1675 16.78 2600 26.04 
Hiqh 929 22.60 1675 40.60 2600 63.28 260J 

u 
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M ISCELLANEOUS OAT A 

PULLEY SPEEDS ( R.P.M .) - a• (20.3CM .) PULLEY 

1·1 RATIO 
Governor Erljline 

Cor.trol TRANSMISSION Speeds 
Positions 

Low 1 1n1er. I High 

1 306 552 857 1000 ------------
2 3f:7 662 1028 121l0 ---------- -------
3 428 774 1200 1400 

------ - --- --- --------
4 490 f84 1372 16UO -------------
5 551 995 1542 1800 

------ -- -·- - - ---· -
G 612 1105 1714 2000 

-------- --------
7 673 1237 1885 2209 

-------- --
8 734 •• 26 2057 2400 

----- --- - --- -
9 796 1436 ma 2600 

SPLINE SHAFT HO RSEPOWER 

T he chart below shows the draw 
bar horsepower at the governor 
controlled engine speeds and the 
horsepower at the spline shaft with 
the vehicle stationary. Also is 
sho\, n the horsepower available at 
the spline shaft with the vehicle 

at the maximum approved weight 
(3500 lbs.) (1590 kg.) moving at 
the speed shown 2.nd exerting a 
draw bar pull of zero pounds . 
through 1200 pounds {544 kg.) 
(maximum recommended) in steps 
of 300 pounds (136 kg.). 

H.P. AT P.T.O. SPLIN E SHAFT - ---
Govern~d Vehicle 3500 Lb. Vehiele Moving with 

Engine ~peed Or3w Bar Vehicle 
R.P.M. M.P.H.' H.P.•• Staticn>ry No Lbs. 300 lbs. 600 Lbs. 700 lbs. 1200 Lbs. 

Draw Bar Draw Bar Draw Bar Draw Bar Draw Bar 
Pull Pull Pull Pull Pull --- ----

1000 2.2 7.18 16.3 13.7 11 .9 10.2 8.4 6.6 -- - - --
1200 2.7 8.62 20.3 17.2 15.0 13.0 10.8 8.6 

- -- - ----- I 13.3 1400 3.1 IO.Oo 2U 20.8 18.3 15.9 10.8 -- - - - -- - -- -
16()0 3.6 11.4~ 28.5 20 21.5 18.8 15.8 12.9 

- - - -- ------- -- ----
1800 

I ~~ 
12.93 33.0 28.6 a .3 22.2 19.0 15.8 

----· --- ---- --- --
2000 4.5 14.38 33.0 33.11 30.0 26.4 22.9 19.3 --- - -- ---- ---
220() 

1-
4.9 15.80 33.0 33.0 32.5 28.5 24.7 20.7 

- -- ----
2400 5.4 17.24 33.0 33.0 33.0 29.8 25.4 21.2 - -----
2600 5.8 18.68 33.0 33.0 33.0 31.2 26.6 22.0 

•Vohielo SPeed in low transmission and trarsler ta$tl ratios. 

••eased on m3llimum recommended draw bar pull lor continuous sorvko- 1200 lbs. 
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MET RIC 

METRIC H.P. AT P.T.O. SPLI NE SHAFT 

Governed Vehicle Draw Onr 1590 Kg. Vehicle Moving with 
Engino Speed H.P.•• Vehicle 
R.P.M. K.P.H.• (Metric) Sta tionary DN~:&·ar 135 Kg. 270 Kg. ~.0•5./lir J~~Klar Draw Oar Draw Bar 

P ull Pull Pull Pull Pull -- --
1000 3.5 7.28 16.5 13.9 12.1 t0.3 8.5 6.7 --------
1200 4.4 8.74 20.6 17.4 15.2 13.2 10.9 8.7 -- ------------
1400 5.0 10.20 24.8 21.1 18.6 16.1 13.5 10.9 

1600 5.8 11.65 28.9 24.6 21.8 t9.t 16.0 13.1 
- -

I SilO 6.4 t3.11 33.5 27.2 25.7 22.5 19.3 16.0 

2000 7.2 14.58 33.5 33.5 3Q.4 26.8 23.2 19.6 ------
2200 8.9 16.02 33.5 33.5 33.0 28.9 25.0 21.0 

__:;; I 8.7 17.48 33.5 33.5 33.5 30.2 25.8 21 .5 

9.3 I 18.94 33.5 33.5 33.5 31.6 27.0 22.3 

•vehicle spood In low trans:nisslon ana tran~fer ease ratios. 

••oased on maximum recommended d raw bar pull for continuous service- 5~0 Kg. 
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U-57. LIST OF BBBREVIRTIONS 

o (metric conversions) lb. pounds 

.fter bottom center lb-ft. pounds-feet of torque 

. mpere lg . long 

~merican Petroleum Institute I. h. left hand 

. pproximately ltr . liters 

tSsembly m. meters 

.fter top center max . maximum 

1efore bottom center mfd. microfarads 

·~ 

1efore top center min. minimum 

:entigrade 
n1m. millimeters 

entimeter 
mph. miles per hour 

No. number(s) 
quare centimeter 

O.D. outside diameter 
:ubic centimeter 

OS. over size 
-andle power 

oz. ounces 
:ubic inches 

P.T.O. Power Take-Off 
liameter 

Par. paragraph 
ahrenheit 

psi. pounds per square inch 
igure(s) 

r.h. right hand 
:allons rpm. revolutions per minute 
:rams SAE Society of Automotive Engineers 
:allons per minute S /N serial number 
1orsepower sq. in. square inches 
nside diameter u.s. under size 
cilograms v. volts 
cilograms per square centimeter X times or by 

dlograms per meter " inches 

cilometers to (ratio) 

cilometers per hour 0 degrees 

PRINTED IN U.S. A . 




