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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 for pubhcatlon Significant changes made
in each model since 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.

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-
duction.

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 either an open body model or
has a “Surrey’’ top.

A-3. Vehicle ldentification

Each ‘Jeep’ vehicle model series has. one or more

serial number prefixes to identify it. Complete
identification of a specific vehicle 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” Model Prefix Serial Number

CJ-2A no prefix 5- or 6-digit S/N
CJ-3A no prefix 5-digit S/N
' 451-GB1 5-digit S/N
452-GB1 5-digit S/N
453-GB1 5-digit S/N
CJ-3B 453-GB2 5-digit S/N
454-GB2 5-digit S/N
57348 5-digit S'N

CcJ-5 57548 5- or 6-digit S'N
CJ-6 57748 5-digit S'N
DJ-3A 56337 5-digit S N

Any prefix not given here for one of the listed
models indicates a special vehicle whose differences
from standard are not covered in this manual.



A GENERAL DATA

A-4. IDENTIFICATION NUMBER
LOCATION

All ‘Jeep’ vehicles and some of their major com-
ponents have identifying numbers. Paragraphs fol-
lowing 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. ;l—CJ-S, CJ-6 VEHICLE
SERIAL NUMBER LOCATION

FIG. 2—CJ-2A, CJ-3A, CJ-3B, DJ-3A
VEHICLE SERIAL NUMBER LOCATION

CJ-6 as shown in Fig. 1. It is on the right side of
.the vehicle for models CJ-2A, CJ-3A, CJ-3B, and
DJ-3A as shown in Fig. 2. Refer to Par. A-3 for
specific 1nformat1on on codes.’ '
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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. 4—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. 5AXLE 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

5



A GENERAL DATA

A-12. Ignition Coil

Ignition coils are identified by the manufacturer’s
model number stamped on the coil housing below
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-
facturer’s model number stamped on a plate at-
tached to the distributor housing, as shown in Fig.
10.

6

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-17. GENERAL SPECIFICATIONS

MODEL: CJ-2A CJ-3A DJ-3A

Engine:...... .. ... ... ... ... .L-Head L-Head L-Head
Number of cylinders.............. 4 4 4
BOT€. . oot 314” 79,37 mm.] 314” (79,37 mm.] 314” (79,37 mm.]
Stroke............... . ... 0., 434” [111,12 mm.] 434” (111,12 mm.] 434" (111,12 mm.]
Displacement.................. .. 134.2 cu. in. [2,20 ltr.] 134.2 cu. in. [2,20 ltr.] 134.2 cu. in. [2,20 Itr.]
Compression Ratio............. .. 6.48:1 6.48:1 7.00:1
Compression Pressure. ........... 100 psi [7 kg-cm?] 100 psi [7 kg-cm?] 100 psi [7 kg-cm?)
Horsepower (max. brake)...... ... 60 at 4000 rpm. 60 at 4000 rpm. 60 at 4000 rpm.
Horsepower (SAE). .............. 15.63 15.63 15.63

Torque (max. at 2000 rpm.).. .. ..
Wheelbase. . .................. .. ..
Tread (front and rear)......... ... ..
Height (over all):

Openbody......................

Softtop........................

Hardtop.................... ...
Length (over all):

Openbody.................... ..

Softtop............ ... ... ......

Hardtop.......................
Width (over all):

Openbody......................

Softtop.............. P,

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

Shipping

Openbody....................

Capacities:
Fueltank.......................
Cooling System:

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

105 1b-ft (14,5 kg-m.]
80” [203 cm.]
4814” [122,5 cm.]

69”7 [175 cm.]

834” (22,2 cm.]

2120 1b. [961,6 kg.]

1014 gal. [40 1tr.]

11 qt. [10,4 1tr.]
12 qt. [11,4 1tr.]

105 1b-ft [14,5 kg-m.]
80” [203 cm.]
4814” [122,5 cm.]

6634” (170 cm.]

834” (22,2 cm.]

2110 1b. [957,1 kg.]

1014 gal. [40 1tr.]

11 qt. [10,4 ltr.]
12 qt. [11,4 1tr.]

105 1b-ft [14,5 kg-m.]
80” {203 cm.]
484" [122,5 cm.]

5974” [150 cm.]
621%4;” {160 cm.]
71%4” [181 cm.]

12574 [3,18 m.]
130” (3,3 m.]
129” (3,28 cm.]

[
5714” [145,3 cm.]
5714” [145,3 cm.]
7234” [184,8 cm.]
7” (17,8 cm.]

1709 1b. [775,2 kg.]
1769 1b. [802,4 kg.]
2004 1b. [909 kg.|

1815 1b. [823,4 kg.]
1875 1b. [850,5 kg.]
2110 1b. [957 kg.]

2600 1b. [1179,3 kg.]

2600 1b. [1179,3 kg.]

3200 1b. [1451,4 kg.]
12 gal. [45 Itr.]

11 qt. [10,4 1tr.]
12 qt. [11,4 1tr.]

MODEL: CJ-3B CJ-5 CJ-6
Engine:............... ... ... . ... F-Head F-Head F-Head
Number of cylindess. . ... o 4 4 4
BOr€. ..o 314” (79,37 mm.] 314" (79,37 mm.] 314” 79,37 mm.]
Stroke.......... ... 434” (111,12 mm.] 434” 111,12 mm.] 434” (111,12 mm.]
Displacement............... ... .. 134.2 cu. in. [2,20 ltr.] 134.2 cu. in. (2,20 ltr.] 134.2 cu. in. [2,20 ltr.]
Compression Ratio:
Standard................... ... 6.9:1 6.9:1 6.9:1
High Altitude (opt.)............ 7.4:1 7.4:1 7.4:1
Compression Pressure. . ...... ... . 120 to 130 psi. 120 to 130 psi. 120 to 130 psi.

Horsepower (max. brake). ... .. ..
Horsepower (SAE). .. ............
Torque (max. at 2000 rpm.).. .. ...
Wheelbase. . ................... ...
Tread (front and rear)........... ...
Height (over all)................ .. .
Length (overall)............. .. . ..
Width (overall)............... .. ..
Ground Clearance..................

Capacities:
Fueltank.................... ...
Cooling System:

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

[8,4 a 9,2 kg-cm?]
72 at 4000 rpm.
15.63
114 1b-ft [15,7 kg-m.]
80” [203 cm.]
48745” (123 cm.]
6614” (169 cm.]
12929%” (3,30 m.]
6874” (175 cm.]
8” [20,3 cm.]

2132 1b. [967,1 kg.]
2243 1b. [1017,4 kg.|
3500 1b. {1587,5 kg.]
1014 gal. [38,75 1tr.]

11 qt. [10,4 1tr.]
12 qt. (11,4 1tr.]

[8,4 a 9,2 kg-cm?]
72 at 4000 rpm.
15.63
114 1b-ft [15,7 kg-m.]
81”7 (206 cm.]
4874s” (123 cm.]
67” (170 cm.]
135%3” (3,44 m.]
7134” (128 cm.]
8” [20,3 cm.]

2163 1b. [981,1 kg.]
2274 1b. 11031,5 ke.|
3750 1b. {1701,0 kg.]
1014 gal. [38,75 1tr.]

11 qt. (10,4 1tr.]
12 qt. [11,4 1tr.]

(8,4 a 9,2 kg-cm?|
75 at 4000 rpm.
15.63
114 1b-ft [15,7 kg-m.]
101” [257 cm.]
4874s” (123 cm.]
67”7 [170 cm.]
155%” (3,95 m.]
7134” [128 cm.]
8” [20,3 cm.]

2225 1b. [1009,2 kg.]
2336 1b. [1(_)59,6 kg.}
3900 1b. {1769,0 kg.]
1014 gal. (38,75 1tr.]

11 qt. (10,4 1tr.]
12 qf. [11,4 ltr ]




‘Jeep’ UNIVERSAL and ‘Jeep’ DISPATCHER B

LUBRICATION
Contents

SUBJECT PAR. SUBJECT PAR.
AirCleaner. ........................ B-23, B-43 King Pin Bearings. ... .................... B-11
Body............... B-29 Lubrication Fittings. ............ A B-8, B-41
Brake Master Cylinder. ................... B-31 Oil Filter. . ......................... B-22, B-42

Choke Control. . ......................... B-27 Oil Pressure. . ... ..., B-4
Clutch Linkage........................... B-28 Power Take-Off. . . .. .. .. . B-47
Clutch Release Bearing. .. ................. B-35 Propeller Shaft U-Joints. .. ................ B-10
Di(f:ferential : Radiator. .. ......... ... ... ... ... ... . ... B-32
onventional...................... B-18, B-46 Shock AbSOrbers. . ... ..., B-38
Powr-Lok........................ AR B-19 Speedometer Cable. . . .. .. EE B-25

Distributor. . . .......... ... ... ... .. ..... B-20 Spring Shackles and Pivot Bolts. ........... B-9
Engine Crankcase. . .............. B-2, B-7, B-40 Springs. . ... ... B-37
Field and Industrial Use... ... ... .......... B-39  Starting Motor.................. ... e B-36
Flexible Controls. .................. e B-27 Steering Gear........... ... B-12
Front Axle U-Joint. ................. B-11, B-44 Throttle Control................. ... ... ... B-27
GEeNerator. . . ..ot B-21 Transfer Case....................... B-15, B-45
GOVEerNnor . . . . . o, o B-49 Transmission........................ B-15, B-45
Hand Brake Control. .. ................... B-27 U-Joints, Front Axle............... .. B-11, B-44
Heat Control Valve. .. ... .. .. .. . .. ... .. .. B-25 U—Joints, Propeller Shaft. ................. B-10
Hydraulic Lift. . .............. ... ... ... B-50 Water Pump Bearing. .. ........ P B-35
Initial Lubrication. .. .......... ... ... ..... B-6 Wheel Bearings. ... ....................... B-13

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 aaccording 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 contrast, constant-speed driving
on highways is the least severe.

Depending upon conditions of operation, either
MM or MS grade is recommended 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

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 turned 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 insufficient supply 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 bearmgs 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 intake to
prevent the recirculation of-any sediment or water
that might accumulate in the oil pan. Typxcal

Text contmued on page 13



LUBRICATION

LUBRICATION SPECIFICATIONS
MODELS CJ-2A AND CJ-3A
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FIG. 14 —LUBRICATION CHART—MODELS CJ-2A AND C(j-3A

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

11. Rear Wheels**, ., .. ...
13. Governor.............
14, Power Take-Off.......
15. Universal Joints

Power Take-Off.....

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

Disassemble to lubricate each
6000 miles [9.600 km.]

Sparingly each 1000 miles [1.600 km.]
Check each 1000 miles [1.600 km.|
Check each 1000 miles [1.600 km.]

Extensive use: Repack once a year.

Each 2000 miles [3.200 km.}|

As required
As required
As required

As required

As required

1Y pts. 1 pt.

.591 ltrs.

Wheel Bearing Lubricantt
Wheel Bearing Lubricant{
Engine Oil
GL4

Chassis Lubricant

Engine Oil

QUANTITY LUBRICANT
Chart ITEM TOTBE .
No. | EUBRICATED FREQUENCY RADE
U.s. Imperial Metric TYPE . GRADE
Summer | Winter
1. Chassis Bearings. ..... Each 1000 miles [1.600 km.] As required Chassis Lubricant No. 1 No. 0
2. Engine............... Change each 2000 miles [3.200 km.]| 4 qts. 315 qts 3.785 Itrs. Engine Oil See Note
3. Transmission and Check each 1000 miles [1.600 km.] 3% pts. 3 pts.  1.65 Itrs. GL4 SAE 90 SAE 80
Transfer Case....... Change each 10,000 miles [16.000 km.]
4. Differentials:

Tont.............. {Check each 1000 miles [1.600 km.] 2 V% pts. 2 pts.  1.18 Itrs. MIL-L-2105B SAE 80 SAE 80

Rear............... Change each 10,000 miles [16.000 km.] | 23{ pts. 2! pts. 1.3 ltrs. MIL-L-2105B SAE 80 SAE 80
5. Universal Joints {Check each 1000 miles [1.600 km.] As required Universal Joint Lubricant{{ No. 1 No. 0

Front Axle......... Change each 12,000 niles [19.200 km.]
6. Steering Gear......... Check each 1000 miles [1.600 km.]| As required MIL-L-2105B SAE 80 SAE 80
7. Universal Joints

Propeller Shaft...... Each 1000 miles [1.600 km.| As required Universal Joint Lubricant! No. 1 No. 0
8. Distributor:

Hler.......couuunn. Each 1000 miles [1.600 km.! Several drops Engine Oil Same as engine
Wick.............. Each 1000 miles [1.600 km.] One drop Engine Oil Same as engine
Pivot.............. Each 1000 miles [1.600 km.] One drop Engine Oil Same as engine
Cam............... Each 1000 miles [1.600 km.}] Sparingly Grease Soft

9. Generator and .
Starting Motor**, ., | Each 1000 miles [1.600 km.! 2-4 drops Engine Oil Same as engine

No. 2 No. 2

No. 2 No. 2
Same as engine

SAE 80 SAE 80

No. 1 No. 0

Same as engine

Not lower than 32°F. [0°C.]
use SAE 30 or
10W-30

As low as 10°F, [-12°C.]

use SAE 20, 20W,
10W-30, or 10W-20

As low as —10°F. [-23°C.]
use SAE 10W,

Below —-10°F. [-23°C.]

use SAE 5W or

10W-30, or 10W-20

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 vehicles after Serial No. 30972 were lubricated at assembly to last between normal rebuild periods.
#*xRear wheels must be removed from Model CJ-2A vehicles before Serial No. 13413 to lubricate wheel bearings.

tSodium base lubricants recommended; do not mix sodium base and }ithium base lubricants.
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LUBRICATION SPECIFICATIONS
MODELS CJ-3B, CJ-5 AND CJ-6
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FIG. 15—LUBRICATION CHART—MODELS CJ-3B, CJ-5, CJ-6

QUANTITY LUBRICANT
CHART ITEM TO BE
NO. LUBRICATED FREQUENCY TYPE GRADE
U. S Imperial Metric _—
1000 miles=1.600 km. Summer | Winter
1. Chassis Bearings......... Each 1000 miies As required Chassis Lubricant No. 1 No. 0
2. Spring Shackle Bushings... | [With lube fittings: Each 1000 miles As required Chassis Lubricant No. 1 No. ¢
Spring Pivot Bolt Bushings | {Without lube fittings: No lubrication
3 Unl;vcrul\: Joé?‘tsft Each 1000 miles As required Uni:’s{)i?éa{xc;‘;‘ t No. 1 No. ¢
ropeller Shaft ....... : - 3
a. Front Axle Shaft. ... ... { ek ok L e, As required Universal Joint | No 3 No.o
Change each 12.000 miles {19.200 Km.} s require Lubricant{
5. Steering Gear Housing....| Check each 1000 miles As required MIL-L-2105B SAE 80 SAE 80
6. Rear Wheels............. Sparingly each 1000 miles As required V’heel Bearing No. 2 No. 2
wubricant |
7. Front Wheele..... ...... Disassemble to lubricate each As required Wheel Bearing No. 2 No. 2
6000 miles [9.600 km.]} Lubricant
8. 3-Speed Transmission and {Check each 1000 miles 614 pts. 514 pts. 3 ltrs. GL4 SAE 90 SAE 80
Transfer Case.......... Change each 10,000 miles
°4-Speed Transmission {Check each 1000 miles 634 pts. 53{ pts. 3,2 itrs. GL4 SAE 90 SAE 80
Transfer Case............ Change each 10,000 miles 3l pts. 3 pts. 1,7 ltrs. GL4 SAE 90 SAFE. 8¢
Differentials
9 Front................. {Check each 1000 miles 2 pts. 2 pts. 1,2 ltrs. MIL-L-2105B* SAE 80  SAE 8¢
v Rear.................. Change each 10,000 miles 2l pts. 2 pts. 1,2 lirs. MIL-L-2105B* SAE 80 SAE 8¢
Speedometer Cable. ...... Disassemble to lubricate each As required Graphite Grease Light
12,000 miles [{19.200 km.}|
Distributor
Hler...ooee ., Each 1000 m§les Several drops Engine Oil Same as engine
Wick........cooovinn. Each 1000 miles One drop Engine Oil Same as engine
Pivot................. Each 1000 miles One drop Engine Oil Same as engine
Cam.................. Each 1000 miles . 2cc Cam Lubricant
. *
Air Cleaner.............. Each 2000 miles 1Y pts. 1 pt. 591,4cm? Engine Oil Same as engine
Generator. .............. Each 1000 miles 2-4 drops Engine Oil Same as engine
Engine.................. Change each 2000 miles 4 qts.** 314 gts. 3,8 |ltrs.
Not lower than 32°F. (0°C.) Not lower than 10°F.(-12°C) As low as -10°F. (-23°C.) Below —-10°F. (-23°C.)
use SAE 30 or use SAE 20, 20W, use SAE 10W, use SAE 5W or
10W-30 10W-30, or 10W-20 10W-30, or 10W-20

SW-20

*For Powr-Lok differential use only Willys Powr-Lok Differential Oil, Part No. 94557.
*®*When oil filter is changed at the same time, add one quart jone Itr.}
°4.Speed transmission and transfer case (optional on CJ-5 and C]J-6) require separate lubrication of each unit.
tSodium base lubricants recommends=d; do not mix sodium base and lithium base lubricants.
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LUBRICATION SPECIFICATIONS
MODEL DJ-3A ““DISPATCHER™’
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FIG. 16—LUBRICATION CHART—MODEL DJ-3A

QUANTITY LUBRICANT
CHART ITEM TO BE FREQUENCY ) GRADE
NO. LUBRICATED U.S. Imperial Metric TYPE
1000 miles =1.600 km. Summer | Winter
1. Chassis Bearings. ... ...... Each 1000 miles As required Chassis Lubricant No. 1 No. 0
2. Spring Shackle Bushings With lube fittings: Each 1000 milcs As required Chassis Lubricant No. 1 No. 0
Spring Pivot Bolt Bushings || Without lube fittings: No lubrication
3. Universal Joints......... - ...| Each 1000 miles As required Universal Joint Lubricant f| No. 1 No. 0
4. Steering Gear Housing. ... ... Check each 1000 miles As required MIL-L-2105B SAE 80 SAE 80
S. Rear Wheel Bearings. ... . Sparingly each 1000 miles As required Wheel Bearing Lubricant | No. 2 ' No. 2
6. Front Wheel Bearings. . . Disassemble to lubricate each As required Wheel Bearing Lubricant 1| No. 2 No. 2
10,000 miles ’
7. 3-Speed Transmission. . ...... ; Check each 1000 miles 1Y% pts. 14 pts. 0,7 Itrs GL4 SAE 90 SAE 80
iChangc each 10,000 miles
8. Differential. ................ [Check each 1000 miles 2 pts. 13 pts. 0,9lus MIL-L-2105B* SAE 80 SAE 80
Change each 10,000 miles
9. Remote Control Shift. . ... ... Each 1000 miles As required Chassis Grease No. 1 No. 0
10. Hand Brake Control
Handle Cable. ............ Each 10,000 miles As required Graphite Grease Medium Medium
il. Hand Brake Control
Cable Rear............... Each 10,000 miles As required Graphite Grease Medium Medium
12. Generator. . ........ Each 1000 miles 2 to 4 drops Engine Qil Same as engine
Speedometer Cable. . ........ Disassemble to lubricate each As required Graphite Grease Light
- 12,000 miles [19-200 km.]
Distributor:
iler. .. ... Each 1000 miles Several drops Engine Oil Same as engine
Wick..... ... ... ..... Each 1000 miles One drop Furine Oil Same az engine
Pivot.. ....... Each 1000 miles One drop Engine Oil Samc as engine
Cam........... ......... Each 1000 miles Sparingly Grease Soft
Air Cleaner (Oil bath)........ Each 2000 miles 1Y pts. 1pt. 0,6 ltrs. Engine Oil Same as engine
Generator . .. ............... Each 1000 miles 2 to 4 drops Engine Oil Same as engine
Engine........ ............. Change each 2000 miles 4 qts.** 315 qts. 3.8 Itrs.
Not lower than 32°F. (0°C.) As low as 10°F. (-12°C.) As low as —~10°F. (-23°C.) Below -10°F. (-23°C.)
use SAE 30 or use SAE 20, 20W, use SAE 10W, use SAE 5W or
10W-30 10W-30, or 10W-20 10W-30, or 10W-20 5W-20

“T%For Powr-Lok dificrential use only Willys Powr-Lok Differential Oil, Part No. 94557.

**When oil fiiter is changed at the same time, add one quart lone Itr.).
1+Sodium 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

When a new vehicle is placed in service or an engine
is overhauled, the engine oil should be changed
after the first 500 miles [800 km.] of operation and
again after an additional 1500 miles [2.400 km.].
The oil filter should be cleaned and the element
replaced after the first 2000 miles [3.200 km.] of
operation. 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
have become seated, oil consumption in the engine
is 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 rings 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 10W 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 fcllowing exceptions.
Change engine oil more frequently depending on
type and quality of oil used, severity of operating
conditions, and if 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
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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 DJ-3A
and some models CJ-2A only).
b. Tie rod: 4 fittings
. Drag link (steering connecting rod): 2 fittings
. Clutch pedal
. Brake pedal

Steering bellcrank
. King pin: 4 fittings (Model DJ-3A only)
. 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

TQe +0 00

B-9. Spring Shackies and Spring Pivot Bolts
e Models CJ-3B, CJ-5, CJ-6, DJ-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.

Bs11. 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
fousings and refill the housings with universal
joint lubricant. Jse Wo. 1 for summer and No. 0
for winter.

5-12. 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 ievel. Should
fubricant be required fill the housing slowiy with
a hand compressor. Do not overlook replacing the
&1 plug.

3-13. Front Wheei Bearings

Seasonaily, or at each 6000 miles [3.600 km.],
€10,000 miles [16.000 km.] for the Dispatcher), re-
move the front wheeis and repack the bearings
with wheel bearing grease. Work the grease into
the cage hoiding the roilers.

Follow this same procedure for wheel bearings
for 23-2 (full-floating) rear axie installed on early
CJ-2A Models.

8-14. 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.l. Use a hand compressor and wheel
bearing grease, forcing the grease through each lu-
Hrication fitting until it flows from the vent. Vent
should be kept clear of obstruction or grease wiil
back 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 CI-2A with 23-2 (full-floating) rear
axle foilow the procedure of Par. 8-11 for removing
and repacking the rear wheel bearings.

3-15. I-Speed Transmission and

Trenster Case
o Mcdels {CJT-2A, CJ1-3A,C1-38B,CJ-5,Cl-6
*Aaintain jnbricant at fill plug ievel in both trans-
mission and transfer case. Check level sach 1000
miles {1.600 km.] and add lubricant when necessary.
Drain and refill both housings each 10,000 miles

vice eaca assembly individually even though
drilled passages are provided in the housings for
»i1 circuiation and unit lubrication on zil models
cent CT-2A before Serial No. 24196,
d shifting of the gears in cold weather is a
sitive indication that the lubricant is too heavy
zdle or the quality allows it to congeal at the
revailing temperature. If the oil is tco heavy for
easy shifting it will not properly lubricate the
clo se‘v atted parts. Change the lubricant to a
iighter grade.
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3-16. 3-Speed Transmission

o Model DJ-3A

Maintain 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
railes {16.000 km.].
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8-17. Optionai 4-Speed Transmission

and Transfer Case
o Models CJ-5 and CJ-6
The four-speed transmission and transfer case re-
rquire separate lubrication for each unit as they
have no cross-over oil passage. At each transmission
service check, the fill plugs of both four-speed
transmission and transfer case should be puiled
and the lubricant refilled to level if necessary.

2-18. 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 filer 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 equmped with locking differential
{optional equipment). For identification of this
unit, see Par. N-15. Ordinary lubricants must
not be used in the locking differential. Use only
Willys Powr-Lok Differential Oil, Part No. 94557,
furnished in pint cans.

Powr-Lok differential may be cleaned only by
disassembling the unit and wiping with clean rags.
Do not flush the Powr-Lok unit.

B3-20. Distributor

‘The distributor shaft is Ilubricated through an
oiler mounted cn the side of the housing. Place
three or four drops of light engine cil in the oiler
sach 1000 miles {1.606 km.]. Also place one drop
of light engine 01‘ on the wick iocated on the top
of the shaft, which is made accessible by remeving
the rotor arm. Sparingly apply cam Iubricant to the
vreaker arm cam and place a drop of oil on the
oreaker arm pivot,

221, zenerator

{ilers are Hrcvmec. at each end of the generator.
Flace two to four drops of ugnt engme oil in each
ciler every 1000 miles {1.600 km.].

3-21A. Starting Wiotor

5 iflodels CJ-24 (all) and CJ-3A to S/N 30972.
f.ubricate the starter with three to five drops of
sngine oil every 1000 miles {1.600 km.] at an oiler
jocated on the front (commutator) end.

for other models, see Par. 3-36.

B-22. Oil Filter

After the initial change specified in Par. 3-3, clean
the oil filter and replace the element at each 5000
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 1¢r.] to the engine
cil change requirement.

B-23. Oil Bath Air Cleaner
# Models CJ-3B, CJ-5, CJ-6
» Opticnal on Model DJ-3A
These vehicles are squipped with an oil bath type
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FIG. 18—OIi. BATH AIR CLEANER

1—Horn 7—0il Cup
2-——Flexible Connector 8—Clamp

—Hose Clamp 2—Hose
4—Body 19—Clamp
5—~8crew and L.ockwasher 11-—Gasket
6—Clamp

ir cleaner, Fig. 18. This type cleaner thoroughly
removes ail dust from the air before it enters the
carburetor. For efficient operation, the cleaner must
Lz serviced st 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 tc the
amocunt 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 wmiles {2.200 km.]. Whenever 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. 1'nder 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 boit on
the oil cup clamp and remove the 0il cup. Scrape
all dirt from 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 cieaner bedy 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

L | [ 1o0n ]
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.

Zarefully 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.

2.24. Wire Gauze Air Cleaner

% Model DJ-3A

The air cleaner furnished as standard equipment on
Modzi DJ-3A is the wire gauze type shown in Fig.
19. Dust particies 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 carburstor if the
clement i1s not cleaned at regular intervais. it is
portant, therefore, that the air cleaner be
iced every 2000 miles [3.200 km.]}.

o service the unit, first remove the wing nut and
cover from the air cleaner. Then [ift cut the wire
gauze clement and wash out the accumulated dust
by plunging the element up and down in a container
filled with clean solvent. Aliow the element to
zir dry; use of compressed air for drying the element
is not recommended. Inspect the eiement and the
felt seal in the cover. After the slement is cry, dip
it in engine oil of the same grade used for the cil
change. Allow the excess cil to drain. Wipe the
inside of the housing and cover ciean. Ingstall tae
element and cover. Tighten the wing nut securely.

.

B-25. Exhaust Manifold Heat Controi Yalve
» Modeis CJ-24A, CJ-3A, DJ-3A

These models are equipped with a 4-cylinder
i,-head engine which incorporates an exhaust
manifold heat control valve. Lubricate the valve
shaft and bushings at each 1000-mile lubiication.
Place a few drops of penetrating oil at eacih end of
the shaft where it passes through the raanifold.
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 14” [1,3 cm.]
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,
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 periods.

For other models, see Par. B-21A.

B-37. Springs
The vehicle springs should not be lubricated. At
assembly the leaves 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 dépends 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 so 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 extreme 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
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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 34” [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. 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 co1-
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.

¢. 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 cperating 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.

G

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 1b-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.].

10102

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 cylinders with-.

in 10 psi. [0,7 kg-cm?] it indicates that the eagine
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
14 0z. [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 rotor-type
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 mm.] 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. Chéck the condenser lead for broken' wires or
frayed insulation. Clean and tighten the connections
on the terminal posts. Be sure the condenser 1is
mounted firmly on the distributor for a-'good
ground connection. B

Should a condenser tester be available 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 ones 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

5—Distributor Points
6—Oiler

7---Adjustment Lock Screw
8—Adjusting Eccentric Screw

1—Condenser
2—Lubricating Wick
3—Breaker Arm Pivot
4—Breaker Cam

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—TIMING 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 5° 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. 27 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-23.

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 Fump

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 214 to 334 1b. [0,176 a 0,264 kg-cm?].

Also check the condition of the vacuum line rubber
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 14
pint [0,24 1t.] 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.



‘Jeep” UNIVERSAL and ‘Jeep’ DISPATCHER C

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 cm.] of mercury
[Hg] the pump is at fault. If 10 inches [25,4 cm.]
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
cm.] 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 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.

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—1Idle 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 in.
Normal opening is 34 to 134 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 14”7 [1}4 cm.].

C-18. Road Test Vehicle

After completing the tune-up, road test the vehicle
for power and over all performance. Make necessary
adjustments.
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C-19. SERVICE DIAGNOSIS

Poor Fuel 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

Improper Tappet Clearance

Carbonized or Scored Valve Stems
Insufficient Clearance Valve Stem to Guide
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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

Metric
Battery:
Voltage. ........ . ... . .. i 6or 12 Volts ........
Terminal Ground............................ Negative  ........
Specific Gravity:
Fully Charged............................ 1.260 L.
Rechargeat.............................. 1.225 Ll
Load Test, minimum:
6-volt Battery. ......... ... ... ... .. ... .... Svolts ...
12-volt Battery. ... ....................... 10 volts ... .....
Spark Plugs:
Make. . ... Champion J-8  ........
GAD . o ottt .030" 0,762 mm.
TOrQUE . ...t e 25 to 33 1b-ft. 3,4 a 4,6 kg-m.
Distributor:
Rotation viewed from top.................... Counterclockwise ~ ........
Cam Angle. . ...t 42° L.
Point Gap............oiiiiiii .020" 0,508 mm.
Arm Spring Tension. ........................ 17 to 20 oz. 0,482 a 0,567 kg.
Wiring order and direction. . ............ ... .. Firing-  ........
Counterclockwise ~  ........
Ignition Timing............ ... ... oun .. 5°BTC ...
Marks. .o ooe e 5, IGN,or TC ... .....
Location:
L4-134 ... . ... Flywheelor ........
F4-134. ... o Timing Cover  ........

Valves: .
Tappet Clearance Cold:

6,3 a 7,3 kg-cm?

90 to 110 psi.
8,4 a 9,2 kg-cm?

120 to 130 psi.

Intake:
L4-134 .. .. e 016"
F4-134 ... ... . i .18

Exhaust:

L4-134 .. ... 016"
F4-134 ... ... .o016”
Timing (Intake Opens). . ... ................. 9° BTC P
Engine Idle Speed.... ... ........... .......... 600 rpm. ...
Firing Order......... ... ... ... ... ... ....... 1-3-4-2
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L4-134 ENGINE
MODELS CJ-2A, CJ-3A, DJ-3A
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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:

¢. 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).

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.

B —- .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. 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
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FIG. 30—FOUR-CYLINDER L-HEAD
ENGINE—END VIEW

1—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
10—Distributor Shaft Friction Spring
11—O0i! Pump Driven Gear
12—O0il Pump Gasket
13—O0il Pump
14—O0il Pump Rotor
15—O0il Pump Cover
16—O0il Relief Plunger
17—Relief Plunger Spring
183—Relief Valve Shim
19—Relief Plunger Spring Retainer
20—O0il Pump Shaft
21—0il Pan
22—Drain Plug
23—0il Float Support
24—Crankshaft Bearing Dowel
25—Bearing Screw
26—O0il Float
27—a0il Filler Tube
28—O0il Filler Cap & Level Indicator
29— Distributor Oiler
30— Distributor
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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 & Shaft

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
15—Valve Spring
16—Valve Tappet Self-Locking Adjusting

Screw

17—EngineRear Plate
18—Camshaft

19—Flywheel Ring Gear
20—Crankshaft Rear Packing
21—0il P
22— Crankshaft Rear Lower Bearing
23—Valve Tappet
24—Crankshaft

25—O0il Pump & Distributor Drive Gear
26—Connecting Rod Cap Bolt
27—O0il Float Support

28—O0il Float

29—Crankshaft Center Lower Bearing
30—Connecting Rod Assembly No. 2
31—Connecting Rod Bolt Lock Nut
32—Crankshaft Front Lower Bearing
33—Crankshaft Front Upper Bearmg
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
46—Camshaft Gear Washer
47—Camshaft Gear Screw
48—Camshaft Thrust Plate Screw
49—Camshaft Gear
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FIG. 31 —FOUR-CYLINDER L-HEAD ENGINE—SIDE VIEW

d. Remove the four bolts from the fan hub and
fan 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.
l. 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 chain hoist or other lifting device
and take up all slack.

p. Remove the bolts' which attach the" ﬂywheel
bell housing to the engine.

. g. Pull the engine forward, or roll the vehicle back-
ward, until the clutch clears the bell housmg 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 to 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 stand 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
spersonnel against an accident and the engine and
its parts against damage.

D-7. Remove Water Pump

Remove the bolts and lockwashers that attach the
water pump to the cylmder 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 hefore 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-31c.

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.
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FIG. 34—REMOVING VALVE SPRING LOCKS

1—Valve Lock 3—Tappet
2—Valve Spring 4—Valve Spring Lifter

D-24, Remove Valves and Springs

The valve spring cover was, 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.

¢. Remove the camshaft thrust plate attaching
screws, thrust plate and spacer on engines so
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 thelr original posmons :

D-27. 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 gaIlery 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 overh4ul 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
spec1a1 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 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 hghtly
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 c¢ap. ,
e. Other parts of the block which require inspec-
tion and possible repau‘, 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.
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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 rébored, 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 satin-finish, diamond cross-hatched
pattern approximately 30° with horizontal. Hone
only enough to correct waviness.

¢. 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 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 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
bﬁttom 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 34" to
14" 14,76 a 6,35 mm.] to 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 34” [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 thick-
ness gauge from between cylinder wall and piston.
BExcessive pull indicates 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 ROI
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. Installation 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 grcove
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

. ) ‘ .
FIG. 383—CONNECTING ROD AND PISTON

1—O0il 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, clieck
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 lfz” [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"”, 4+.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, also 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 34" -[2,38
mm.] and that of the oil control ring is 35" [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, 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 mm.].
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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.]

.010" to .019" -.020" File fit 007" to .017"

[0,254 a 0,4826 mm.] [0,1778 a 0,4318 mm.]
020" to 024" 020" None 007" to .029”
[0,508 a 0,6096 mm.] 0,178 a 0,7366 mm.]

.025" to .029" -.030" File fit
[0,635 a 0,7366 mm.|

007" to .017"

.030" to .034" -.030" None .007" to .029"
[0,762 a 0,8636 mm.]

.035" to .039" -.040" File fit .007" to .017”
[0,8890 a 0,9906 mm.}

049" [1,016 mm.] -.040" None 007" to .O17"

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
eperation with the dial indicator, checking the
front and rear bearing journals. The maximum
allowable run-out is .002"” [0,0508 mm.].

FIG. 43—CRANKSHAFT AND BEARINGS

8—Crankshaft Shim
9—Thrust Washer
10—Woodruff Key No. 9
11—Crankshaft Gear

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

12—Gear Spacer
13—O0il Slinger

D-38. Checking Main Bearing Journals

An ordinary 3" [7,62 cm.] micrometer may be used.
The standard journal diameter is 2.3341” to
2.3331" [5,9286 a 5,9261 cm.] for all main bearings.
Allowable taper or out-of-round of the journals is
.001” [0,025 mm.].

D-39. Checking Connecting Rod érankpins

Check the crankpin diameters with a micrometer
to ensure that they are not out-of-round or tapered
more than .001” [0,025 mm.] The standard crank-
pin diameter is 1.9383"” to 1.9375” [4,9233 a 4,9213
cm.].

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 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 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 (Palr. E-47).

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 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"” [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 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.

D-45. 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. D-38. Worn
crankpins will require undersize bearings. Scored,
flaked, 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 between 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 1b-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-47. 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. Gamshaft and Bearings

The camshaft ds 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
stems. The retaining locks are the split type, which
fit in a recess on the valve stems and into 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

‘ 10266

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" to .37225"
[9,474 a 9,45515 mm.]. The exhaust valve stem
diameter is .371” to .372" [9,423 a 9,449 mm.]. The
specified valve stem-to-guide clearance is .0015” to
.00325"” [0,038 a 0,083 mm.] for the intake valves
and .0025” to .0045"” [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 214"
[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
Ib. [21,3 kg.] when the spring is compressed to
2%," [54 mm.] or 110 1b. [49,9 kg.] when the spring
is compressed to 134" [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 1b-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 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.

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 valves to an angle of 45°. Take off only the
;ninimum of metal required to clean up the valve
aces.

+ If the thickness of the edge of the valve head is

reduced to less than 14" [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 34,” [2,3 mm.] and not wider than
14" [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.

D-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. 47.

D-58. Valve Guide Replacement

Damaged, loose, or worn valve guides must be re-
placed.

FIG. 499—REPLACING VALVE GUIDES

Should it be necessary to replace the guides, this in-
stallation can hest 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
notravailable a suitable puller can be made from a
piece of 2”7 [50,8 mm.] pipe, 6” [152,4 mm.] long and

34” [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 34”
[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”7 [2,54 cm.] and that
of the intake 1%45” [3,33 cm.] 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 14" [12,7 mm.]
round steel 6” [15 cm.] long. Turn down one
end to 34" [9,5 mm.] in diameter for a distance
of 2” [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.

ExrusT

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].

¢. 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 14"
[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.

FIG. 51—FLOATING OIL INTAKE AND PAN

1—O0il Float

2—Gasket

3—0il Float Support
4—Screw and Lockwasher
5—O0il Pan Gasket

6—O0il Pan

7—Bolt and Lockwasher
8—Drain Plug

9—Drain Plug Gasket
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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 the 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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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—OIL PUMP — EARLY TYPE
1—Cover to Body Screw 11—Driven Gear Pin
2—Cover to Body Screw Gasket 12—Driven Gear
3—Cover Plug 13—O0il Pump Body
4—Cover 14—Oil Relief Spring Retainer
5—Pinion 15—O0il Relief Spring Retainer
6—Rotor Disc Cf“k"t X .
7—Shaft Assembly 16—Relief Spring Shims
8—Shaft Gasket 17—Relief Plunger Spring
9—Cover Gasket 18—Relief Plunger

10—O0il Pump to Block Gasket

FIG. 52—OIL PUMP — LATE TYPE

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.
This adjustment will change the pressure at higher
speeds but not at idle speed.

Safe minimum pressure is 6 lb. [0,421 kg-cm?] at
idle, at which point the oil pressure light goes out
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on later models, and 20 1b. [1,406 kg-cm?] at 2000
rpm. (32 mph. [51 kph.]).

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

FIG. 55—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
34" 19,5 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 cm.] length of half-inch bar stock carefully
inserted through the camshaft bore in the cylinder



‘Jeep’ UNIVERSAL and ‘Jeep’ DISPATCHER D

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 145”
[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 threads 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 (}4” [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 (14” 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 tappet 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 shims
are placed between the camshaft shoulder and the
spacer. Torque the thrust plate attaching bolts 20
to 26 1b-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 thei
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 1b-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 .05” [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 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. 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 wick 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
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FIG 6)—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 4" [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 33" [13,9
mm.] drill to enlarge the tapered holes. Ream: the
holes with a %" [14,3 mm.] straight reamer and
install 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 1b-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
@_venly. Remove the arbor.

D-81. Install Valves and Springs

Install one valve 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.

FI1G. 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 wvalve spring locks.
Heavy lubricating oil or grease placed 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 turn
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 1b-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"” [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 3J-166871. 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.

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 instaliing 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 14 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 14 1b-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 1b-ft. [8,3 a 9,7 kg-m.] in the sequence
shown in Fig. 65.
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FIG. 65—CYLINDER HEAD BOLT
TIGHTENING SEQUENCE

D-91. 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 Ib-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 ail 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 nuts 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
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.

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 pump in position on the cylinder block.
Torque the water pump attaching bolts alternately
and evenly 12 to 17 1b-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 1b-ft. [2,8 a 3,4 kg-m.].
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D-95. Final Operations
Before starting the engine, adj Just 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 the 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 1b-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 turn the adjusting
screw, with the other. Check and adjust each of
the tappets in proper sequence.

EXHAUST

CLOSES
INTAKE 12° ATC
OPENS

9° BTC

INTAKE
CLOSES
50° ABC

EXHAUST
OPENS
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 9° before top center
(BTC). Note the distance between the “TC” and
“5°” marks on the indicator on the timing gear
cover and estimate the 9° 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 correct running clearance.

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. 69.

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 130859 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 130859
and all DJ-3A engines the timing marks are on the
timing gear cover.

Note: A 414” [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

¥
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cylinder block flange at the motor mounting. This FIG. 60— UNCOVERING TIMING
increased flange width partially covers the location INSPECTION HOLE

of the flywheel timing mark inspection hole making 1—Starter Motor

it impossible to provide an opening for timing R e e e
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D-100. 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 sediment that might accumulate in the
-0il 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 Ventilation
e Models CJ-2A, CJ-3A and D]J-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 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
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system will not operate and, should the valve
fail to seat, it will be 1mposs1ble to make the engme
idle satlsfactonly

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)

1—Valve Open
2—Valve Closed

D-102. 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 oil lines at the case and removing
the mounting bracket.
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D103, SERVICE PIAGNOSIS ;.

Poor Fuel -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 Leyel in Air Cleaner
Dragging Brakes
Front Wheels Out of Alignment

Tires Improperly Inflated T

Inaccurate Odometer
Faulty Fuel Tank Cap

Clogged Muffler or Bent Exhaust Pipe Tean

Lack of Power

Low Compression
Ignition System (Timing Late)

Improper‘Functioning Carburetor or Fuel Pump ’

Fuel Lines Clogged .

Air Clearier Restricted

Engine Temperature High

Improper Tappet Clearance

Sticking Valves s

Valve Tlmlng Late ;

Leaky Gaskets

Muffler Clogged

Bent Exhaust Pipe

Defective Spark Plugs—Clean or Replace
Defective Breaker Points—Replace Points

Incorrect Breaker Point Gap—Reset Points i« , -

Defective Condenser or Coil—Replace

Loose Electrical, Connectlons——Locate and
Tighten .

Broken Valve Sprmg——Replace Spring

Broken Pisten -or‘Rings—Replace

Defectivé’ 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 Cyhnder Head Gasket

Burned Valves and Seats

Sticking Valves or too Loose in Guides
Improper Timing - i

Excessive Carbon: Around Valve Head and Seat
Overheating :

Valve Sprmg Weak ‘or Broken

- Thermostat Inoperative

Burned Valves and Seats—Continuéd -~
*:Valve Tappet Sticking I

Valve Tappet Clearance Incorrect
Clogged Exhaust System

Valves Sticking

Warped Valve

Improper Tappet Clearance X
Carbonized or Scored Valve Stems =~ ‘
Insufficient Clearance Valve Stem to Gutde .
Weak or Broken Valve Sprmg B 3

.. Valve Spring Cocked

Contaminated Oil

Overheating

Inoperative Cooling System

Improper Ignition Tirming ** R
Improper Valve Timing tm oy

, Excessive Carbon Accumulation

. Fan Belt too Loose

o Poppmg-Sputtmg-Detonatlon
_ Improper Ignition

, 0il System Failure )
" Scored or Leaky Piston Rlngs

- Improper Valve Timing

Excessnve Oil Comsumptnon

Clogged Mulffler or Bent Exhaust Plpe K

.;Improper Carburetion ’ o ’
" Excessive Carbon Deposit in Combustlon Cham-
bers ,
Poor Valve' Seatmg S o
Stlckmg Valves : T
" Broken Valve Spring T
Tappets Adjusted too Close o S
Spark Plug Electrodes Burned - . . -
Water or Dirt in Fuel \ o
Clogged Lines

Cy mrseey
LT

L

B t izA
Piston-Rings Stuck in Grooves, Worn or Broken
Piston Rings Improperly Fitted or Weak ",
Piston Ring Oil Return Holes Clogged
Excessive Clearance, Main and Connectmg Rod
Bearings, R

- Oil Leaks at Gaskets or Oil Seals

.. Excessive Clearance, Valve Stem to VaIve Gmde

£ ; Connectmg Rod Bent

Bearmg Failure

. Crankshaft Bearing Journal Rough
. Lack of Oil e
. Oil Leakage

. Dirty Oil

(Intake)

- .Cylinder Bores Scored, Out-of- Round or Tapered

Too Much Clearance, Piston to Cyhnder Bore

. ‘ Misaligned Connecting Rods

~High Road Speeds or: Temperature

Crankcase Ventilator Not Operatmg Ny

Crankshaft Bearing Journal Out-of-Roun

Tt

Low Oil Pressure or Oil Pump Fallure
Drilled Passages in Crankcase or Crankshaft
Clogged

Oil Screen Dirty




L4-134 ENGINE

D-104. L4-134 ENGINE SPECIFICATIONS

MODEL: CJ-2A, CJ-3A, DJ-3A METRIC
ENGINE:
TYPC. o oottt L-Head
Number of Cylinders. . ...... .......... 4 .
CBOTe. 318" 79,375 mm.
Stroke. ........... i - 434" 111,12 mm.
Piston Displacement.................... 134.2 cu. in. 2199 cm3
Bore Spacing (center to center): .
land 2,3and4................... ... 3.437” 8,729 cm.
2and3..... ... .o 4.938” 12,542 cm.
FiringOrder........................... 1-3-4-2
Compression Ratio. .. .............. ... - 7.00:1
Compression Pressure................... 90 to 110 psi. 6,33 a 7,73 kg-cm?2
Number of Mounting Points:
Front...................... .. ... .... 2
Rear...................... e s e 1
Horsepower (SAE). . ................... 15.63
Horsepower (Max. Brake)............... 60@ 4000 rpm.
Maximum Torque @ 2000 rpm, 105 1b-ft. 14,52 kg-m
IdleSpeed............................. 600 rpm.
PISTONS:
Material. ................. ... ... 0. Aluminum Alloy
Description. .. .................. ... ... .|Cam Ground, T-slot, Tin or Brass Plated
Length......... ... ... ... ... ......... 334" 9,525 cm.
Diameter (near bottom of skirt;
right angletopin).................... 3.1225”7-3.1245” 7,9311 a 7,9362 cm.
Weight.............. .. .............. 13.5 oz. 382,7 gr.
Clearance Limits:
Piston-To-Cylinder Bore. ............. Selective Feeler Fit R
Ring Groove Depth: : '
No.land2Ring.............. 0...... .1593” to .1655” 4,046 a 4,203 mm.
No.3Ring.......................... .1693” to .1755” 4,300 a 4,457 mm.
Ring Groove Width: i .
No.1lRing.. ..................0e... .0955” to .0965” 2,4257 a 2,4511 mm. "~
No.2Ring...................0000 0. .095” to .096” 2,413 a 2,438 mm.
No.3Ring........0....c..ioiia.. .1875” to .1885” 4,7625 a 4,7879 mm.
Piston Pin Hole Bore. . ................. .8120” to .8122” . 19,304 a 19,558 mm.
Cylinder Bore—Standard................ 3.125” to 3.127” 7,9375 a 7,9425 cm.
—max.outof round............ . .005” 0,1270 mm.
—max. taper........... ... . o0 ... .005” 0,1270 mm.
—max. rebore.................... eh s .040” 1,0160 mm.
PISTON RINGS:
Function:
No.land 2......................... Compression
No. 3. i Oitl-
Material:
No.l.... ... Cast Iron, Chrome-plated Face
No.2and 3 ........................ . Cast Iron
Width: -
No.land 2......................... 34" 2,38 mm.
No. 3. . e 36" 4,76 mm.
Side Clearance in Groove:
No.1Ring.......................... .002” to .004” 0,051 a 0,102 mm.
No.2Ring.......................... .0015” to-.0035” 0,038 a 0,088 mm.
No.3Ring.......................... .001” to .0025” 0,025 a 0,063 mm.
PISTON PINS: .
Material . . .............. .. .. ... 0. SAE 1016 Steel
Length. ... . ... ... . ... .. ... ... ... ... ! 2.781” 70,637 mm.
Diameter. ... ... ...............c...... .8119”-.8121” 20,6223 mm.
TYPe. o o Locked in Rod

Clearance in Piston (selective fit)..... RN
CONNECTING RODS:

‘Material...... ... .. ... ... .. 0L SAE 1141 Forged Steel
Weight.. ... ... ... ... .. ............ 32 oz. 907 gr.
Length (center tocenter)................ 9.187” 23,33 cm.
Bearing:
TYPe. oo o Removable
Material. . ................. ... .. Steel-backed Babbitt
LengthOver All............... ...... 1.089” to 1.099” 27,661 a 27,915 mm."
Cilearance Limits. .. .................. ! .001” to .0019” 0,025 a 0,0483 mm.
Undersize Bearings Available. .. ... .. .. .001” i0 025 mm.
.002” (4 0,051 mm.
.010” . 0,254 mm.
.012” ' 0,305 mm.
.020” {0,508 mm.
.030” gi 0,762 mm.
End Plav ............................ .004” to.010” 0,102 a 0,254 mm.

.0001” to .003”

0,0025 a 0,0076 mm.
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D-104. L4-134 ENGINE SPECIFICATIONS—(Continued)

MODEL: CJ-2A, CJ-3A, DJ-3A METRIC
CONNECTING RODS:—Continued
Out-of-round and out-of-taper limits... ... .001” 0,025 mm.
Installation............................ From Above
Bore: .
UPPEr. - o oo .8115” to .8125” 20,612 a 20,637 mm.
Lower. . ........ ... ... . . ... ... 2.0432” to 2.0440” 51,8972 a 51,9176 mm.
CRANKSHAFT:
Material . . ..... ... ... SAE 1040 Forged Steecl
End Thrust......... .. ................ Front Bearing
EndPlay......... .. ... .. . ... ... .004” to .006” 0,102 a 0,152 mm.
Main Bearings:

TYPE. - oo Removable

Material. . ... ... .. Steel-backed Babbitt

Clearance. . ......................... .0003” to .0029” 0,0071 a 0,0736 mm.

Journal Diameter. . .................. 2.3331” to 2.3341” 5,9286-a 5,9261 cm.

Undersize Bearings Available. ... ... ... .001” 0,025 mm.

.002” 0,051 mm.
010”7 0,254 mm.
.012” 0,305 mm.
.020” 0,508 mm.
: .030” 0,762 mm.

Bearing Length:

Front......... ..., 1.64" 41,66 mm.
No. 2. . 1.72” 43,69 mm.
No.3.............. e 1.66” 42,16 mm.
Out-of-round and out-of-taper limits. . . ... .001” 0,025 mm.

Direction of Cylinder Offset. . ......... Right - e

Amount of Cylinder Offset. . .......... .125” 3,175 mm.

Crankpin Journal Diameter.............. 1.9375” to 1.9383” 49,2125 a°49,2328 mm.

Flywheel Run Out (max.)............... .005” 0,127 mm.
CAMSHAFT: o

Bearings:

Material . . ......... . ... Steel-backed Babbitt (Front only)

Number...... ... .................... 4 : :

Clearance. . . ..........oovun.. .001”-.0025” 0,025 a 0,063 mm.

Journal Diameter: .

Front. . ... ... ......... ........... 2.1860” to 2.1855” 55,518 mm.
Front Intermediate. . .. ............. 2.1225” to 2.1215” 43,898 mm.
Rear Intermediate................ .. 2.0600” to 2.0590” 52,311 m.
Rear.. . ...... ... ... 1.6230” to 1.6225” 41,217 mm.

Bearing Diameter:’ . o .
Front.......oouuie 2.1870" to 2.1890" 55,5498 a 55,6006 mm.
Front Intermediate................. 2.125” to 2.126” 53,9750 a 54,0004 mm.
Rear Intermediate.................. 2.0625” to 2.0635” 52,3875 a 52,4129 mm.
Rear..... ... ... ... .. .. ... 1.625” to 1.626” 41,2750 a 41,3004 mm.

EndPlay............ .. ... . ... .004” to .007” 0,101 a.0,178 mm.

Drive:

TYPC - o o oo e Gear

Crankshaft Gear. . ................... Cast Iron

Camshaft Gear. ...................... Pressed Fiber-Steel Hub

VALVE SYSTEM: !
Tappets:

Clearance — Cold:\ e »
Imteke..........0..... ... .......... .016” 0,406 mm.
Exhaust........................... .016” 0,406 mm.

Clearance for Timing (intake).......... .020” 0,508 mm.

Over All Length: )

Intake. .. . ........i i 274" 7,30 cm.
Exhaust......................... .. 274" 7,30.cm.
Stem Diameter......................... .6245” to .6240” 15,8623 ‘a 15,8496 mm.
Clearance in Block. ... ................. .0005” to .002” 0,0127 a 0;0508 mm.
Timing: :
Intake:
OPEnS. . ...\ 9° BTC
Cloges. . .....c.... . cviiinein. . 50° ABC
Duration.............c....ovuein... 239°
Exhaust: .
OPENS. ... i 47° BBC
ClOSES. . o oo e 12° ATC
Duration.......................... 239°
Vaive Opening Overlap. .. ........... R 21°
Valves:
Intake: )
Material . . ... ... SAE 5150
Length Over All.................... 5.797” 147,244 mm.
Head Diameter. ... ................ : 1.52'01"’ 38,887 mm.
4

Ax_i;;le of Seat....... PPN
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D-104. 1.4-134 ENGINE SPECIF ICﬁTIONS—(Contmued)

MODEL: ‘ CL2A CJ-SA DJ-3A METRIC
VALVE SYSTEM:—Continued -
Stem Diameter..................... 373" .9, 474 mm. o
Stem-to-Guide Clearance............ 000‘7" to .0022” 0,017 a 0,055 mm, '
Lift. . .. ... ... ... ... .351” 8,915 mm. k
Exhaust .
Material 22 s oo . Uniloy 21-12
Length Over AN.. . 7 . 110 5.797" 147,244 mm.
Head Diameter. . ... ........ ... .. .. 1 47" 37,34 mm.
Angleof Seat...................... : < 45° -
Seat Insert Matenal ................ Eatomte EMS 58
Stem Diameter. .- .. .. B 371" to'.372" 9,423 a 9,449 mm.
Stem-to-Guide Clearance............ 0925” to..0045” 0,0635 a 0,1143 ‘mm:- -
Lift..... ... ... ... ) * 351" 8,915 mm.
Springs: o o :
-Free Length ... ... " e RS 2L 63,5 mm. - -’
Pressure @ Length: ) : A , .
Standard: - v e e MR
Valve Closed. .. ... ... ... ... ... 53 1b. @ 2.109” 24 kg. @ 53,5 mm.
Valve Open. . .... ... ... ... ... 120 Ib @ 1.750” 54,3 kg. @ 44,4 mm.
Service Minimum: y
Valve Closéd. . ........... ... . 1b. @ 27" 21,3 kg. @ 53,5 mm.
Valve Open................. g 110! @ 134"

LUBRICATION SYSTEM:

Type of Lubncatlonw
Main Bearings. ... .. e
Connecting Rods.....................
Piston Pins.......... e
Camshaft Bearings................. [
Tappets. ......... ;
Timing Gears,.. .
Cylinder Walls ’

Oil Pump:
To Engine S/N 44417:

Minimuti Safé Oit Préssure @ Idle...

Relief Valve Opens,.............. L

Normal Gauge: eadmg ........... .
Engine S/N 4441'7 d On.

ressure
ressure
,..Splash
Pressure
- Splash ..
>Nozzle
‘Nozzle

Pianetary Gear
Cam§haft Gear
10 psx

'scr@’ 3Q~imph

Intemal Rotor
~‘Camishaft-Gear

49,9 kg. @ 44,4 mm.

fn (35 mp ')4 ' psi- -
Relief Valvc Opens... .\';;‘&' ......... B -
Norrisl‘Oil Présstire. A 3ipsi @, 2()00'rpm.
Oil Pressure Sén 1ﬁg Unit. Electtic
Oil Intake............................ Floating
Oil Filter System. . ............... ... . Piftial Flow
i " :.,«,.‘."" Cove N
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F4-134 ENGINE
MODELS CJ-3B, CJ-5, CJ-6

Contents

SUBJECT PAR. SUBJECT PAR.
Assembly, Engine. ... ..................... E-79 " Inspection and Repair..................... E-31
Camshaft. . ............. .. ... . E-28, E-53, E-82 Manifold............. ... .. . E-8, E-102
Clutch. ....... ... ... ... .. ....... E-24, E-90 Oil Filler Tube. . .. .................. E-9, E-103
Connecting Rods. ... ........... E-19, E-36, E-96 Oil Filter. . .............. ... .......... E-112
Crankcase Ventilator Valve.. . ....... E-14, E-111 OilPan....................... E-18, E-68, E-98
Crankshaft. .. ... ... ... .. .. E-26, E-38, E-83 0§I.Pump ..................... E-13, E-67, E-94
Crankshaft End Play. ... . ................. E-gs  OllingSystem.................. .o E-110
Crankshaft Main Bearings. .. ... ........... E-44 Pistons. .. . .. ST E-19, E-36, E-96
Removal, Engine. . . ...... ... .......... .. ... E-5
Crankshaft Pulley. .. ......... ... .. ...... E-12 Rocker Arms E-15, E-75, E-100
Crankshaft Rear Bearing Seal. . E-65, E-86 Tappets and Cover.... ... . . ...000 E-29 E-64
Cyl}nder Block. ... - -E-32 Timing Gears and Cover. ... ... E-20, E-56, E-84,

Cylinder Bores. . ......... ... ... ......... E-35 ; ) E-92, E-95
Cylinder Head................. E-16, E-74, E-99 Valve Adjustment. . . .................... E-107
Disassembly, Engine. .. .................. .. E-6 Valves, Springs, and Guides. . . . . E-27, E-58, E-91
Flywheel...................... E-25, E 69, E-89 Water Outlet Fitting. ... ... e E-lO,‘E-lOS
Ground Strap. . ... ... ... ... . E4 Water Pump................ . ... ... E-7, E-104

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.

¢. 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-head and
valve-in-block construction. Large intake valves
mounted in the head allow rapid, unobstructed
flow of fuel and air to the combustion chambers
through short, water-jacketed intake passages.The
intake 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.

The engine is pressure lubricated. An oil pump
driven 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

|

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 consists of the inlet valve guides, inlet
valves, inlet 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-
struction transfers heat from the cooling system
to the intake passages and assists in vaporizing
the fuel when the engine is cold. Therefore, there
is no heat control valve required in the exhaust
manifold. Individual exhaust ports in the cylinder
block direct gasses into the exhaust manifold for
unobstructed flow through the exhaust system.

The pistons 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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FIG. 71—END SECTION VIEW OF F4-134 ENGINE

1—Intake Valve Spring Retainer

2—Adjusting Screw

3—Nut

4—Rocker Arm

5—Push Rod

6—Intake Valve Guide

7—Intake Valve

8—Exhaust Valve

9—Cylinder Head Gasket
10-—Exhaust Valve Guide
11—Exhaust Manifold
12—Exhaust Valve Spring
13—Crankcase Ventilator
14—O0il Pump Gear
15—Camshaft
16—O0il Pump

17—Relief Plunger
18—Relief Plunger Spring
19—Relief Spring Retainer
20—O0il Pan

21—Drain Plug

22—O0il Float Support
23—O0il Float
24—Crankshaft
25—Engine Rear Plate
26—Cylinder Block
27—Connecting Rod
28—0O0il Filler Tube
29—Piston

36—Cylinder Head
31—Intake Valve Spring
32-~Carburetor
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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

8—Rocker Arm Shaft

9—Rocker Shaft Spring
10—Spark Plug
11—Rocker Shaft Lock Screw
12—Exhsust 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—O0il Line
20—Cylinder Head
21—Intake Valve Push Rod
22—Exhaust Valve Guide
23—Exhaust Manifold
24—Exhaust Valve Spring
25—Cylinder Block
26—Piston Pin
27—Exhaust Tappet Adjusting Screw

28—Engine Rear Plate
29—Camshaft

30—Flywheel

31—Crankshaft Rear Bearing Seal
32—Crankshaft Rear Bearing
33—Intake Valve Tappet
34—Crankshaft
35—Crankshaft Bearing Dowel
36—O0il Float Support

37—O0il Float

38—Crankshaft Center Bearing
39—Connecting Rod Bearing
40—O0il Pan

41—Connecting Rod
42—Crankshaft Front Bearing
43—Engine Front Plate
44—Crankshaft Gear
45—Crankshaft Oil Seal
46—Drive Pulley
47—Crankshaft Gear Spacer
48—0il Jet

49—Bolt .
50—Camshaft Gear Thrust Plate Spacer
51—Camshaft Thrust Plate
52—Camshaft Gear
53—Fan-and-Generator Belt




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” [0,254 mm.] undersize main and
connecting rod bearings.

B —.010" [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 connections 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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¢. 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
controls 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 and re-
move the fan hub and fan blades.

j- Remove the four radiator attaching screws. Re-
move the radiater 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 all 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 forward, 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 dlsassembly
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

1-—Rocker Arm Cover
2—Gasket
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
10—Special Nut
11—Lockwasher
12—Nut and Lockwasher
13—Dowel Bolt

16—O0il Pan
17—0il Float

25—0il Slinger

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-
tainers. Pull the O-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 O-rings.
Defective O-rings could be the major cause of oil
leakage into cylinders. Always discard and replace
all O-rings removed as only new O-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
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14—O0il Float Support
15—Screw and Lockwasher

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

23—Crankshaft Gear

24—Thrust Washer

26—Crankshaft Front Oil Seal

27—Timing Gear Cover
28—Nut and Lockwasher
29—Bolt

30—Lockwasher
31—Camshaft Gear Washer
32—Nut

33—Bolt

34—Cylinder Block
35—Intake Valve Push Rod
36—Cylinder Head Gasket
37—Water Outlet Fitting
38—Rocker Shaft Bracket
39—Valve Cover Hold Down Stud

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 as-
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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 connecting 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.

o

FIG. 75—PULLING TIMING GEARS

E-22. 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.

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 enginre
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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FIG. 76—F4-134 ENGINE

1—Rocker 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—Rocker Arm Shaft Spring
9—Right Rocker Arm
10—Nut
11—Rocker Arm Cover Stud
12—Plain Washer
13—Rocker Arm Shaft Bracket
14—Intake Valve Tappet Adjusting

Screw
15—-Intak§ Valve Spring Retainer
oc
16—O0il Seal
17—Intake Valve Spring Retainer
18—Intake Valve Spring
19—Flared Tube Connector
20-—Pipe Plug 1"
21—Pipe Plug 15"
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 Screw
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—DBolt
42—Dowel
43-—Crankshaft
44—Rear Bearing Cap Packing
45—Rear Main Bearing Cap
46—Lockwasher
47—DBolt
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—Exhaust Valve Spring
65—8seisshaft Front Bushing
66-—Timing Gear Oil Jet
67—Camshaft
68-—Camshaft Thrust Plate
69-——Spacer

70—Bolt and Lockwasher
71—Thermostat
72—Gasket

73—Water Outlet Fitting
74—Screw and Lockwasher

moved 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 re-
moval of the valve. . ~ o

For intake valve and spring removal, See Par. E-16.

’
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E-28. Remove Camshaft

a. Push the intake and exhaust 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 in-
stalling a common clip-type clothes pin on the
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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
edch 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 hghtly
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 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 amaunt 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 genérally
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 Use in Oversize Metric
Piston Cylinder Bore Range
.010" | .010"” to .019" 0,254 a 0,483 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
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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 cannct 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 FITTIG

[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 34” [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 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 the piston skirt T-slot on
the opposite side from the oil spray hole in the
bearing end of the connecting rod. Install the

Fi1G. 80—CONNECTING ROD AND PISTON

1—O0il Spray Hole
2—Piston tkirt T slot
3—Relative Position of Camshaft

piston pin lock screw and torque 35 to 41 1lb-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

FIG. 81—CHECKING PISTON AND
CONNECTING ROD ALIGNMENT

1—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 groeves are not
within allowable tolerances. If a feeler gauge larger
than .006” [0,152 mm.] can be iaserted lz” [1,6
mm.] between piston and uppexr compression ring,
groove is worn excessively bell-mouthed and
piston should be replaced.

f. Check piston ring end gap by placimng 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 34" [2,38
mm.] and that of the oil control ring is 34" [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 Rina 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,]

.010" to .019" -.020" File fit

.007" to 017"
[0,1778 a 0,4318 mm.]
,020" to .024" -.020" None .007" to .029"
[0,508 a 0,6096 mm.] [0,1778 a 0,7366 mm.]

{0,254 a 0,4826 mm.]

.025" to .029" -.030" File fit .007" to .017"
(0,635 a 0,7366 mm.]
.030" to .034" ° -.030" None .007" to .029"
[0,762 a 0,8636 mm.]
.035" to.039" -.040" File fit 007" to .017"
[0,8830 a 0,9906 mm.]
.040" (1,016 mm.] -.040" None .007" t0 .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 locse.

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.].

& ‘ = 10280

FIG. 85—CRANKSHAFT AND BEARINGS

1—Bearing Dowel 6—Crankshaft 11—Crankshaft Gear
2—Front Bearing 7—Flywheel Dowel-Bolt 12—Gear Spacer
3—Center Bearing  8——Crankshaft Shim 13—O0il Slinger
4—Rear Bearing 9—Thrust Washer

5—Flywheel Bolt 10—Woodruff Key No. 9

E-41. Checking Main Bearing Journals

An ordinary 3" [7,62 cm.] micrometer may be used.
The standard journal diameter is 2.3341” to
2.3331" [5,9286 a 5,9261 cm.] for all main bearings.
Allowable taper or out-of-round of the, journals is
.001” [0,0254 mm.].

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

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 used
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.]

.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

.012” [0,304 mm.]

‘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.

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 line and at 45° to the split line.
The bores should not be over .001” [0,0254 mm.]
out-of-round or .001” in taper from end to end.
Also, the bores should not be more then .001”
oyersize, considering the average diameter of the
bore.

E-46. Fitting Crankshaft Main Bearmgs
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” to .0029” [.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 1b-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 “Plastigage’ 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” 14” [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 te
.001”.

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 Bearings
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” [0,025 mm.] thick, by
14" [12,7 mm.] wide, feeler stock 14” [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.
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FIG. 86—SHIM STOCK IN POSITION ON
MAIN BEARING

1—0.001 “ Feeler Stock 15" Wide

b. Tighten the bearing cap nuts, first one and
then the other, a little at a time to 35 to 45 1b-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
first 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” [0,025 mm.] .012” [0,304 mm.]

.002"” [0,050 mm.] .020” [0,508 mm.]

010" [0,254 mm.] .030” [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-492. 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 1b-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. Refer to Par. E-46 or E-47. Connect-
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 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.
The fuel pump ic actuated by an eccentric forged
onto the camshk<it.

Clean the camrshaft 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.

E-54. 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. 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 the thrust plate and is established by the
spacer thickness. The standard clears .ce 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. - :

E-55. Tlmmg Gears and Cover

The timing gears are mounted at the front of the
engine. Camshaft drivé i§" through helical-cut
timing: gears; a steel géar 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 gear is secured on the
front end of the crankshaft by a nut threaded onto
the front end of the crankshaft holding the crank-
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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 supplied
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 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 tlmmg 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 bearing to be sure that they are clear.

E-57. 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.

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 valve
tappets. The exhaust valve springs are assembled
and locked on the lower end of the exhaust valve
stems. The retaining locks are the split type, which
fit in 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 ball
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 valve spring retainer locks make up the
remainder of the valve operating parts. An intake
valve spring retainer oil seal which encircles the
upper end of the intake valve between the valve
locks and the upper end of the valve guide, controls
the passage of oil along the valve stem and guide.

Note: When engine trouble indicates defective
valves as a possible source of trouble, also check
the .vacuum-pump-to-manifold vacuum line con-
nector. . .
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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

S U Ll

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.

3

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:
131%"” [35,7 mm.] for intake valve springs and 214"
[63,5 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 Minimum Load

Intake valve spring..... 1.66" [43,5 mm.] 66 1b. [29,9 kg.]
1.40"” [35,6 mm.] 140 1b. [63,5 kg.]

Exhaust valve spring. ..2.11" [53,6 mm.] 47 1b. [21,3 kg.]

1.75” [44,5 mm.] 110 Ib. [49,9 kg.}

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 9,495 mm.]. The
exhaust valve stem diameter is .371”7 to .372”
[9,423 a 9,449 mm.]. :

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 according
to the instructions furnished with the wrench. For
example, should the torque wrench reading be
50 1b-ft. and the wrench is two feet long the static
pressure of the spring will be 50 x 2 or 100 Ibs.

Clean the valve guides with a standérd valve guide
cleaner or a wire brush. Check the. valve guides in

73



E F4-134 ENGINE

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 wvalve
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-50. 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 145" [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 guides 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 4rue 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 refacing
should measure 35" [2,3 mm.] and not wider than
14" [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 rot 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 pencil 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 in 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
will 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 counterbore
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.

-
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FIG. 94—VALVE GUIDE POSITIONS
1—7Flush at this point 2-—~One Inch [25 mm.{

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 !{”
[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 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 ¢il 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

FIG. 95—FLOATING OIL INTAKE AND PAN
1—Oil Float
2—Gasket
3—O0il Float Support
4—Screw and Lockwasher
5—O0il Pan Gasket
6—O0il Pan
7—Bolt and Lockwasher
8—Drain Plug
9—Drain Plug Gasket

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.

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 position 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

(%)
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FIG. 96—OIL PUMP

1—Cover Screw
2—Cover

3—Cover Gasket
4—Shaft and Rotors
5—Body Assembly
6—Driven Gear
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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. Té disassemble the pump, Fig: 96, first
remove the 'gear which is retained by straighit
pin. It will be necessary to file off one end of the
pin before driving it out with a small drift. By re-
‘moving- the cover the outer rotor and the inher
rotor and shaft may be removed 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 eéxcessive clearance be-
tween the rotors. ‘The’clearance between the outer
rotor ‘and thé pump body should also be checked.
Match the rotors together with one lobe of the inner
rotor pushed as far as possible into the notch of the
outer rotsr. Measure the clearance between the
lobes of the rotors as shown in Fig. 97. This clear-
ance should be-.010" [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
w012” [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 niaterial that
can be only slightly compressed. Never ‘use other
than a standard factory gaskét. Check the cover
to be sure the inner surface is not rough or scored
and that it is flat within .001” [0,025 mm.] tested
with feeler gatuges, Fig. 99. Measure thickness of
the rotors which must be within .001” 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 interference between the rotors and the
cover making it impossible to turnﬂthe 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 com-

FIG. 97—CHECKING OIL PUMP ROTORS

pressed or .004” [0,102 mm.]. After assembling
the gear on the pump shaft, check thé running
clearance between the gear and pump body with a
feeler gauge. This clearance should be from .022"
to .051” [0,559 a 1,295 mm.]. _

Pump output is controlled by a pressure relief
valve.

CAUTION: The oil pressure relief spring is cah-
brated. Never stretch this spring to alter the relief
valve. pressure set’cmg Adjust this setting by the

‘use of shims only. Shlms are available that can be
,, added between, the retainer and the spring . to in-

crease; pressure. When shims are present, removing
shims will decrease pressure.

FIG. 98—CHECKING OUTER ROTOR TO
OIL' PUMP BODY

4

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-cm?] at idle, at which point
the oil pressure light goes out; and 20 psi. [1,4
kg-cm?] 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. 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. 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 against the old
gear to make certain both have the same number of
teeth.

To remove the ring gear from the flywheel, drill a
32" [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.

1---Pan Head Screw
2-—Cable Lower Clip
3--Cable Upper Clip
- Nut
--Washer
--Cable Bracket
—-0il Seal
~-Rocker Arm Cover
9—Gasket
10—-Cover Stud
11—-Connector

- RS Re R Y
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FIG. 100—CYLINDER HEAD

12—Pipe Plug

13—Cylinder Head

14—Gasket

15—Thermostat

16—Gasket

17-—~Water Outlet Fitting

18—Secrew and Lockwasher

19—Carburetor Mounting Stud

20—Pipe Plug 15" .
21—Pipe Plug 4"
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E-7T1A. 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 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. 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 the rear
end of the cylinder block can be driven out with a
24" [60 cm.] 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
sealer 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 more over the full length of the head.

FIG. 100A—VACUUM TEE

The right side of the cylinder head has a vacuum
tee positioned at a 17° angle. When installing a
vacuum-operated heater, remove the 14” 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.

¢. Insert a screwdriver under the edge of 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. Remove 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, the
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 arin 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 angled to the r1g'ht and two are angled to
the left. One of each type is used on each end of
the rocker arm shaft. Slide a rocker arm with the
adJustmg 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
mstalhng a rocker arm cover: stud in the tapped
opening in the top of the:support.

e. Assemble the parts on the opposite end of the
rocker arm shaft repeating steps ¢ and d above

E-79. ENGINE ASSEMBLY

The engine assembly procedure in the followmg
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.

Note: With the adoption of the 4 /[ ‘starting
“motor, a hew flywheel housing, rear engme plate,
and ﬂywheel ring gear were required.

E-80. lnstall O|I Gallery Plug

Coat plug threads 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. Torque the plugs 20 to

25 lb-ft. [28a34kgm]
There- is also a pipe plug ( 1" [3 2 mrn] slotted,

~headless) in the opening in, the main oil gal]ery

inside the cylinder block at No..-2 cylinder and
another pipe plug ( %g. ” square-head) in the opening

r
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FIG. 101—VALVES, CAMSHAFT, AND TIMING GEARS |

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

10—Intake Valve Upper Retainer Lock
11—O0il Seal

12—Intake Valve Spring Upper -Retainer-

13—Intake Valve Spring °

14—Intake Valve Push Rod

15—Intake Valve

16—Intake Valve Tappe;

17—Camshaft

18—Camshaft Front Bearmg
19—Camshaft Thrust Plate Spacer

20—Camshaft Thrust Plate

21-"Bolt and Lockwasher

22—Bolt.

* 13—Lockwasher ’
.24—Csamshaft Gear Washer

. 25—Crankshaft Géar

26-—Camshaft Gear ' -

. 27—Woodruff Key No. 9
- 28—Exhaust Valve Tappet

29—Tappet Adjusting Screw

30—Spring Retainer Lock
“3}—Roto Cap Assembly
. 32—Exhaust Valve Spring

33—Exhaust Valve
34—Racker. Shaft Support Stud
35—Washer

- 36—Rocker ‘Arm 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. Instali Tappets

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 .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 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 shims
are placed between the camshaft shoulder and the
spacer. Torque the thrust plate attaching bolts 20
to 26 1b-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 Ib-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. 105 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 14” [6 mm.] from the case. When the oil
pan is installed, it will force them tightly into the
holes and eﬂ'ectlvely 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

1 rosss |

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 3%;” [13,9 mm.] drill to
enlarge the tapered holes. Ream the holes with the
9%s” [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
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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 1b-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 the 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.

10209

FIG. 106—CHECKING FLYWHEEL RUN-OUT
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With the flywheel ‘housing installed temporarily,
the glignment 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.].

E-89. Install Flywheel Housmg

Be certain that the mating surfaces of the flywheel
housing and cylinder block are clean and smooth.
Place the flywheel housing in position and attach
to the cylinder block and engine rear plate. The
long bolts through the lugs on the engine crankcase
and those below are installed with the nuts on the
flywheel housing side. Install the other bolts from
the rear except the screw used to attach the top
side of the starting motor. Tighten securely.

E-90. Install Ciutch

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
arid washers, tightening the bolts alternately and
evenly ‘Remove the arbor L

E-91. Install Valves and Sprmgs

Oil the valve stems. Insert all intake and exhaust
valves in the valve guldes from Wthh they were
removed.

Install one exhaust valve spring and exhaust valve
'spring retainer (Roto Cap) for each exhaust valve.
Slip the top end of the spring onto the bottdom end
of the valve gulde and, with a large screwdrlver,
snap the sprmg and retainer over the. tappet ad-
justing screw. Make certain that the two closely
wound coils of each spring are at the top. (placed
up to seat against the.block.) See Fig. 107.

.Turn, the .crankshaft as necessary to bring each
exhaust, val,ve tappet to its lowest position. Using a
.valve sprmg lifter, C-482 compress each exhaust
valve . spring; whrle holding the valve down, . :SO
that the stem, extends through the valve spring
retamer far enough to permit mstallatmn of the
wvalve, sprmg locks. Heavy. lubrlcatmg oil or'grease
placéd 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 rgmoved:; When installa-
tion.:of exhaust valves. is complete, remove . any
cloths used to block the valve compartment ﬁoor
openings. Install the. intake valves and sprmgs ‘in
the cylinder -head placmg the ends of .the springs
having. the closed ‘coils down against the cylinder
head. ., . : ‘

Be sure toqnstall a new rubber oil seal ring on each
intake valye stem before installing the -retainer

locks. With the retainer and . sprmg compressed,
using Tool C-3422 position a seal ring on the valve
stem just above the lock recess, then install the
locks and release the spring.

Adjust the valve tappets to the proper spec1ﬁed
clearance. Refer to Par. E-106, E-107, E-108, and
specifications at the end of this section for speci-
fications and. adJustment procedure

FIG. 107—VALVE TAPPETS AND SPRINGS

E-92 Install Camshaft Tlmmg Gear'

Turn the camshaft or crankshaft as necessary so
that the timing rnarks on the two gears will be
together after the camshaft timing gear is installed.
Refer to Fig. 108, Install the woodruff key in the
keyway on the front end of the camshaft. Start the
large timing gear on the camshaft with the timing
mark facing out. Do not drive on ‘the camshaft
gear, or the camshaft may d1slodge the plug at the
rear of the cylmder block causing an oil leak.

,];nstall the camshaft gear retaining screw and

torque it 30 to 40 Ib-ft. [4,1 a 5,5 kg-m.] drawing
the gear onto the’ camshaft in the process. Standard
riunning tolerance between ‘the timing gears. is
’000” to .002” [0 & 0,051 mm.] Wthh should ‘be
checked with a dial 1nd1cator

FIG. 108—TIMING GEARS .-, -
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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 4J-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 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.
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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 35 to 45 Ib-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 14 turn more with a wrench. Refer
to Par. E-36 for detailed information on fitting
pistons and rings in the cylinder bores.

E-97. Instail 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 cil 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 1b-ft. [1,2 a 1,9
kg-m.].- Install the oil pan drain plug and gasket
and tighten the plug securely.

E-99. Instail 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

10102

FIG. 109—CYLINDER HEAD BOLT
TIGHTENING SEQUENCE ’

with a‘torque wrench to 60 to 70 1b-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 Assembliy

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.

¢. 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 Ib-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 Ib-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
new set of manifold gaskets in position on the side
of the cylinder block. 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 1b-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 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 pump in position on the cylinder block.
Torque the water pump attaching bolts alternately
and evenly 12 to 17 1b-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 1b-ft. [2,8 a 3,4 kg-m.].

E-105. 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 head
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 1b-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-cm?] 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 14
0z. [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 i$ noticed on only two cylinders that are
adjacent, there is a possible gasket leak between
these cylinders. If inspection of the spark plugs
from these cylinders dislcosed fouling of surface
cracking of electrodes, gasket leakage is probable.
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¢. 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 gr low portion of the cam.

E-108. Valve Adjustment Procedure

The &xhaust valve tappets are adjusted by turning
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 tachometer from
the distributor primary terminal to ground and set
the engine speed at the correct rpm. (F4-134 engme
600 rpm.). Observe the vacuum reading and in-
terpret as follows:

a. A steady reading from 18 to 21 inches [46 a 63
cm] of mercury [Hg] is a normal reading indicat-
ing that valve and spark timing, valve seating,
and piston ring sealing are a]l 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.

¢. A slowly fluctuating 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-
strxcted 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 spark 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 9° before top center
(BTC). Note the distance between the “TC” and
“5°” marks on.the indicator on the-timuing gear
cover and estimate the 9° before top center position.
See Fig. 110. With the crankshaft in this position,
timing is correct if the rocker arm is just tight
against the intake valve stem. Do not overlook
resetting the rocker arm adjustment to the correct
running clearance. '

EXHAUST
CLOSES
12° ATC

INTAKE
OPENS —
9° BTC

INTAKE
CLOSES
50° ABC

EXHAUST
OPENS
47° BBC

10270
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 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, timing gears, and intake
valve rocker arms. The oil pressure is controlled by
relief valve located in the oil pump. The valve is
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FIG. 111—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.] 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 Ventilation

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, should.the valve
fail to seat, it will be impossible to make 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 oil lines at the case and removmg
the mounting bracket.
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E-113. SERVICE DIAGNOSIS

Poor Fuel 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

Defective Spark Plugs—Clean or 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

Qil Screen Dirty

Connecting Rod Bent
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E-114. F4-134 ENGINE SPECIFICATIONS

MODEL: CJ-3B, CJ-5, CJ-6 METRIC
ENGINE:
TYPE . o ot e F-Head
Number of Cylinders. . ................ 4
BOT€. .ottt 314" 79,375 mm.
Stroke. ............ ... i 435" 111,12 mm.
Piston Displacement................... 134.2 cu. in. 2199 cm3
Bore Spacing (center to center):

land 2,3 and 4..................... 3.437” 8,729 cm.

2and 3. ..o 4.938” 12,542 cm.
Firing Order......... .. ... .. ... .. .... 1-3-4-2
Compression Ratio:

Standard.......... ... ... . ... 7.4:1

Optional. . ..... ... ... ... ... ... ..... 6.9:1
Compression Pressure.................. 120 to 130 psi. 8,4 a 9,2 kg-cm?
Number of Mounting Points:

Front......... ... ... .. ... ... 2

Rear...........ciiiiiii .. 1
Horsepower (SAE). . .................. 15.63
Horsepower (Max Brake). .......... . 75 @ 4000 rpm.
Maximum Torque @ 2000 rpm. ........ 114 1b-ft. 15,77 kg-m.
IdleSpeed........... ... .. ... ........ 600 rpm
Governor Speed (optional):

VeloCity. ..o oo 2200 to 3200 rpm.

Centrifugal . . ............ .. ..... ... 1000 to 2600 rpm.

PISTONS:

Material . . ......... ... Aluminum Alloy
Description. .. ....... ... ... ... .. Cam Ground, T-slot, Tin Plated
Length.......... ... . .............. 334" 9,525 cm.
Diameter (near bottom of skirt)......... 3.1225” to 3.1245” 7,9311 a 7,9362 cm.
Weight............... ... ... ....... 13.5 oz. 382,7 gr.
Clearance Limits:

Piston-To-Cylinder Bore. ... ......... Selective Feeler Fit
Ring Groove Depth:

No.land2Ring.................... .1593” to .1655” 4,046 a 4,203 mm.

No.3Ring............... ... .1693” to .1755” 4,300 a 4,457 mm.
Ring Groove Width:

No.l1Ring......................... .0955” to .0965” 2,4257 a 2,4511 mm.

No.2Ring..........ooviiiienan. .095” to .096” 2,413 a 2,438 mm.

No.3RINg.....oovviiiiii i .1875” to .1885” 4,7625 a 4,7879 mm.
Piston Pin Hole Bore. . ................ .760” to .770” 19,304 a 19,558 mm.
Cylinder Bore — Standard. .. .......... 3.125” to 3.127” 7,9375 a 7,9425 cm.

— max.outofround. ............... .005” 0,1270 mm.

— max. taper......... [P .005” 0,1270 mm.

— max.rebore................... ... .040” 1,0160 mm.

PISTON RINGS:
Function:

No.land 2...... ... ... .. ......... Compression

No. 3., . Oil
Material:

No.1... ... . Cast Iron, Chrome-plated Face

No.2and 3........................ Cast Iron
Width:

No.land 2...............iiin. 35" 2,38 mm.

NO. 3. 36" 4,76 mm.
Gap (Std. to .009 Cyl. Bore)............ .007” to .045” 0,178 a 1,143 mm.
Thickness:

No.land No. 2 Rings............... .134” to .144” 0,3403 a 0,3657 mm.

No.3Ring.........coii i, .115” to .125” 0,2821 a 0,3175 mm.
Side Clearance in Groove:

No.1Ring......................... 002” to .004” 0,051 a 0,102 mm.

PISTON PINS:
Material . . ......... ... . ...
Length......... ... ... ................
Diameter.......................... ...

YD . o o
Clearance in Piston (selective fit)........

.0015” to .0035”
.001” to .0025”

SAE 1016 Steel
2.781”
.8119” to .8121”
Locked in Rod
.0001” to .0003”

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: CJ-3B, CJ-5, CJ-6 . METRIC
CONNECTING RQODS:
Maj:erial ............................. SAE 1141 Forged Steel
Weight.................. ... . ..... - 32 oz. 907 gr.
Length (center to center).............. .. 9.187” 23,33 cm.
Bearing:
Type e e Removable
Material . . ... .. Steel-backed Babbitt

Length Over All. ..
Clearance Limits. ... .... ... ... .. .. ..

Undersize Bearings Available. . ... .. .. i

EndPlay..... . .......... ... ... ..
Installation... . ... .. .. ... ... . ... ... ..
Bore:

CRANKSHAFT:
Material. . ............... ... ..
End Thrust..... ... ... ... . .. ........
EndPlay....... ... ... ... ..
Main Bearings:
TYPE. o oo
Material . . ......... ... . ... ...
Clearance. . .........................
Undersize Bearings Available. . ... ... ..

Journal Diameter. . . ..
Bearing Length
Front:, . -0 ... .. ... AP

Out of round and out of taper limits.
Direction of Cylinder Offset . .
Amount: of Cylinider Offset.

Crankpin”Journal Diametér.

Flywheel'Run- Out (max Yoo o

CAMSHAFT:

Bearings: . o

Material. ... ... ... ... ...

Number..... ..

Clearance. . ......... ... ... .......

Journal Diameter:

Front.......... ... ... ... . ...

Front Intermediate. .

Rear Intermediate. ... ... .. ..

Bearing Dlameter
Front..
Front Intermed:ate .............
Rear Intermediate. ... .. ... ..

End Play: .
Drive
YPC . o et
Crankshaft Gear. .. 0oL
Camshaft Gear. ... . ........... ... ...

VALVE SYSTEM:
Valve Rotators...... .. ..

Tappets:
Clearance — Cold: 1
Intake. .., ....5.. ... ...
Exhaust................ . ... ... ...

Clearance for Timing (intake)... ..... ..
Over All Length
~Fntake. .. oL T

Exhaust......... ... ... ... ...,

Stem Diameter.........................
Clearance in Block. . ... .............. ...

1.089” to 1.099”
.001” to .0019”
.001”
.002”
.010”
.012”
.02067
.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”

2.33317 to 2.3341”

1.64”
“1.72"
1.66”
.001”
Right
1257
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”
1.62307-to 1.6225”

2.1870” to 2.1890”
2.125” to 2.126”
2.0625" to 2.0635”
1.625” to 1.626”
1.004” to .007”

Helical Gear
Cast Iron
Pressed Fiber-Steel Hub

On Exhaust Valve

.018”
. .016”
.026”

e 234
27/8//

.6245” to .6240”

.0005” to .0002”

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 mm.
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 mam: :
5,9286 a 5,9261 cm.

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 mm.

55,5498 a 55,6006 mm.
53,9750 a 54,0004 mm.
52,3875 a.52;4129 mm.
41,2750 a 41,3004 mm. -
0,101 a2 .0,178 mm. -

0,461 mm.
0,406 mm.
) 0,6604 mm.

6,98 cm.. o
7,30 cm.
15,8623 a 15,8496 mm.
0,0127 a 0,0508 mm.
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E-114. F4-134 ENGINE SPECIFICATIONS (Continued)

MODEL: CJ-3B, CJ-5, CJ-6 METRIC
VALVE SYSTEM: (Continued)
Timing:
Intake:
OPENS. .o\ i ittt et 9° BTC
CloSES. ..ot vi i i 50° ABC
Duration..............cooouuun..... 239°
Exhaust:
OPENS. « ittt i 47° BBC
ClOSES. . . oottt et e 12° ATC
Duration...............coovvun.... 239°
Valve Opening Overlap............... 21°
Valves:
Intake:
Material. . ........................ SAE 5150
Length Over All.......... ......... 4.781" 12,14 mm.
Head Diameter. ... ................ 2" 50,8 mm.
Angleof Seat...................... 45°
Stem Diameter.................... .3733" to .3738" 9,481 a 9,494 mm.
Stem-to-Guide Clearance............ .0007" to .0022" 0,0178 a 0,0559 mm.
Lift. . ... .260" 6,604 mm.
Exhaust:
Material . ........... ... . ... ... Uniloy 21-12
Length Over All. .................. 5.909" 150,089 mm.
Head Diameter.................... 1.47" 37,34 mm.
Angleof Seat................ ..... °
Seat Insert Material................ Eatonite EMS 58
Stem Diameter. ................... 371" to .372" 9,423 a 9,449 mm.
Stem-to-Guide Clearance............ .0025” to .0045" 0,0635 a 0,1143 mm.
Lift. ... ... . . 351" 8,915 mm.
Springs:
Intake:
FreeLength....................... 1.97" 50,00 mm.
Standard:

Pressure @ Length:

Valve Closed..................
Valve Open...................

Service Minimum:
Pressure @ Length:

Valve Closed..................
ValveOpen...................

Exhaust:
FreeLength..................... ..
Pressure @ Length:

Standard:

Valve Closed..................
ValveOpen...................

Service Minimum:

Valve Closed..................
Valve Open...................

LUBRICATION SYSTEM:
Type of Lubrication:
Main Bearings. ......................
Connecting Rods.....................

PistonPins..........................
Camshaft Bearings.................
Tappets. .. ...t
Timing Gears......................

Cylinder Walls. . ...................
Oil Pump:

Minimum Safe Oil Pressure:

At Idle. ..o i

At 2000 rpm. (35 mph.).............
Relief Valve Opens...................
Normal Qil Pressure..................

Oil Pressure Sending Unit...............
OilIntake. ............. ...,

731b. @ 1.66"
153 1b. @ 1.40"

66 1b. @ 1.66"
140 1b. @ 1.40"

2%”

53 1b. @ 2.109"
120 1b. @ 1.750"

47 1b. @ 2%:"
110 1b. @ 134"

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

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-cm?
1,4 kg-cm?
2,8 kg-cm?
2,4 kg-cm? @ 2000 rpm.
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FUEL SYSTEM
Contents

SUBJECT PAR. SUBJECT PAR.
Acceleration FlatSpot.............. .. ... ..F-27 Metering Rod Adjustment. ... ........... F-20
Accelerator Linkage..................... .. F-49 Servicing and Adjusting. . ................ F-8
Air Cleaner. ... ........ ... ... ... ........ F-48 Steep-Grade Carburetor Kit..............F-28
CARBURETOR. .................... F-2, F-14 FUEL PUMP...................... F-29, F-32
Accelerating Pump Circuit. . ... F-6, F-12, F-23 Assembly.................... F-31, F-34, F-41
Assembly.......... ... ... ... . ... ... ... F-26 Disassembly.................F-30, F-33, F-40
Choke Circuit................. F-7, F-13, F-21 Testing........................... F-35, F-43
Disassembly........... ... ... . ... .. ... F-25 Fuel TankCap...........................F-51
Fast-Idle Adjustment. . ... ..............F-22 Fuel Tank Straps. ... ..................... F-50
Float Adjustment.......... .. .......... F-16 Service Diagnosis. ... .....................F-52
Float Circuit...................F-3, F-9, F-15 Specifications. .. ... ... ... o F-53
High-Speed Circuit........ .. .. F-5, F-11, F-19 Vacuum Pump. ..................... F-32, F-36
Idle Adjustment. ....................... F-18 Disassembly. ... ......... ... .. ... . F-37, F-42
Low-Speed Circuit............. F-4, F-10, F-17 Testing............... ... .. ....... F-38, F-49

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 the 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 1tr.] of acetone placed
in the fuel tank with about one gallon [4,5 Itr.]
of gasoline will dissolve any deposits as it passes
through the system with the gasoline.

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, C]J-5, CJ-6

1—Elbow
2—Carburetor
3—Fuel Tank Hold Down Strap

7—Pipe Plug
4—Fuel Tank b

8—Clip

5—Fuel Gauge Tank Sending Unit
6—Screw and Lockwasher

9—Fuel Line
10—Line-to-Pump Connection °
11—Fuel and Vacuum Pump
12—Pump-to-Carburetor Tube

93



F FUEL SYSTEM

25 |

24— |

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

11—Idle Well Jet

13—Metering Rod

F-3. Float Circuit

The float circuit Fig. 114, is important, because it
controls the heights of the fuel level in the bowl and

10450

N

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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10—Low Speed Jet
12—Metering Rod Jet and Gasket

14—Nozzle Passage Plug and Gasket
15—Idle Adjustment Screw

16—Idle Adjustment Screw Spring
17—Idle 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

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 needle valve seat assembly.

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

st

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.

10447

FIG. 115—LOW-SPEED CIRCUIT

7—Idle Well Jet 11—Lower Air Bleed
8—Low Speed Jet 12—1Idle Port
9—By-pass 13—Idle Adjusting Screw

10—Economizer

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 int» the

throat of the carburetor. 10449
At higher speeds the area of the opening between 20 Tntake B “F;:IhG-kIVIZ":PUMP CIgCEIT et

. . - —intake al €C. al —1um| e
the metering ‘jet and the metering rod governs 30— Discharge Ball Check Valve 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 Opzrating 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 should 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 34” [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 14 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.

\ 10446

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.

FIG. 120—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
through the valve into the float bowl, preventing
a sufficient 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 up 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 must 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

10899
FIG. 121—PUMP TRAVEL 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 %;” [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

e Models CJ-3B, CJ-5, CJ-6, DJ-3A

Current production models CJ-3B, CJ-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 stamped 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.

FIG. 122—FLOAT CIRCUIT

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.

FIG. 123—FLOAT LEVEL GAUGING
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Specified clearances:

CJ-3B, CJ-S, CJ-6 ........... 516” [7,93 mm.]
DJ3A............... 95" [7,14 mm.]
This clearance, shown as A in Fig. 123, can be

measured by a gauge.

Use these Carter Gauges:
CJ3B,CJ-5,CJ6....ccovn.. 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 6—I1dle Air Bleed

2—1I1dle Adjustment Screw Port 7—Air By-pass

3—Idle Port 8—Economizer

4—1Idle Well 9—Metering Rod Jet
5—Low Speed 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 adiustment screw
port.

F-18. Idle Adjustment

Turn screw, Fig. 124, 3/ to 134 turns for normal
opening on the CJ-3B, CJ-5, CJ-6. Turn screw 1
to 214 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
carbon. 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
7—Pump Diaphragm Spring
8—Diaphragm Assembly
9—Chamber

10—Metering Rod Jet

11—Carburetor Casting

12—Carburetor Bore

1—Nozzle

2—Metering Rod

3—Pump Lifter Link
4—Metering Rod Arm Assembly
5—Diaphragm Shaft

6—VUpper Pump Spring

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.

Movement 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 condition, 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 Adjustment

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. 127)
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 7—Intake Passage
2—Discharge Pump Jet 8—Diaphragm

3—Pump Check Valve Ball 9—Vacuum Chamber
4—Ball Check Weight 10—Vacuum Restriction Jet
5—Pump Lifter Arm 11—Vacuum Bleed Passage
6—Filter Screen

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 located directly above the pump check weight
and pump ball check. Pump ball check must seat
properly as a leak will cause poor acceleration
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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.

P

¢. Remove air horn assembly and gasket.

d. Remove ball check valve retainer ring. Invert
the unit and tap lightly to remove ball check valve
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 dlsassembled 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—Mctermg Rod Arm
17—Pump Link
18—Pump Spring Retainer
19—Vacuum Diaphragm Spring
20—Screw and Washer
21—Diaphragm Housing
22—Diaphragm
23—Body
24—Gasket
25—1Idle 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
< 41—Idle Adjusting Screw
" 42=1dle Screw Spring
43—Fast Idle Connector Rod
44—Pin Spring
45—Ball heck Valve
46—Ball Check Valve Retainer Ring
47—Metering Rod Jet
48—Low Speed Jet
49—Metering Rod
50—Metering Rod Spring
S51—Inner Pump Spring
52—Pump Spring Retainer
53—Bracket Tube Screw
54—Throttle Tube Clamp
55—Tube Bracket Nut
56—Choke Tube Clamp
57—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 choke 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 loyg—speed jet assembly.
st

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
pump 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
e Models CJ-3B, C]J-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
e 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 diaphragm as-
sembly downward about 14” [6,35 mm.], against
spring pressure which creates a vacuum in pwmp
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

FI1G. 130—FUEL PUMP—CJ-2A, DJ-3A

9—Rocker Arm
10—Rocker Arm Pin
11—Rocker Arm Link
12—Diaphragm and Pull Rod
13—Outlet Valve
14—Fuel Outlet
15—Body Screw

1—Strainer Bail and Seat
2—TFiltering Screen
3—Bowl

4—Fuel Inlet

5—Inlet Valve

6—Pump Chamber
7——Diaihragm Spring
8—Rocker Arm Spring

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

e Model CJ-3A

Model CJ-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 C]J-3B, CJ-5, CJ-6

1—Cover Screw 9—Rocker Arm Pin X 18—Bail
2—Lockwasher 10—Fuel Diaphragm Spring 19—Gasket
3—Diaphragm Spring 11—O0il Seal Retainer 20—Screw

4—Spring Seat
5—Dia§ehrngm &nd Rod

6—0il Seal 14—Cover

7—Valve Assembly - 15—Gasket

8—Body 16—Screen
17—Bowl
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12—Diaphragm and Rod
13—Valve Retainer

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 side.of
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 firmly with the cover
plate screw.

F-35. Fuel Pump Testing

Correct fuel pump pressure is 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 434 psi. [0,33 kg-cm?] 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 1014”
[26,67 cm.] 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

o 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
components 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. The 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 economy

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—C]J-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
15—Cotter Pin
16- -Lower Bellcrank
17 -Washer
18 - Bellcrank Link Rod
19—DBracket
20—THrottle Wire Stop
21— oellcrank Spring
22—Rod
23—Upper Bellcrank
24—Washer
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rocker arm, and rocker arm spring. Remove the
valve plate screw and separate the valve plate
retainer, valve gaskets, and valves.

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

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

e Models CJ-3B, CJ-5, CJ-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 into
the intake manifold. When the wiper motor is shu*
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.

FIG. 133—ACCELERATOR
LINKAGE—D]J-3A

1—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

15—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
lockwashers, 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.
¢. Check all fuel lines.

F-44. Volume Check

To measure fuel pump capacity (amount of fuel
delivered in a given time) disconnect 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 Itr.] 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 214 to 334 psi.
[0,716 a 0,264 kg-cm?] at 1800 rpm. and at 16”
[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

FIG, 134—ACCELERATOR LINKAGE—C]J-2A, CJ-3A

1—Choke Control
2—Throttle Control
3—Adjusting Rod
4—Adjusting Rod Block
5—Throttle Wire Stop
6—Retracting Spring Clip
7—Retracting Spring
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8—Retracting Spring Cli

9—Shaft and Le‘\)rer e =hp
10—Cross Shaft Lever
11—Connection 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
1014” [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 cm.] 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. Fuel 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. Fuel 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 114 to 214 pounds
per sq. in. [.105 to .176 kg/sq. cm.] and the vacuum
valve at 34 pounds [.053 kg/sq. cm.]. 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. Should the
valves fail to vent install a new cap.
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F-52. SERVICE DIAGNOSIS

Symptoms Probable Remedy

Excessive Fuel Consumption:

Tires improperly inflated. . .. ... ... ... ... .. ... ... ... Inflate

Brakes drag. .. .. ..ot Adjust

Engine operates toocold. . ...... ... ... ... ... ... ... ... Check thermostat

Heat control valve inoperative............... J Check thermostatic spring
Leak in fuel line . ......... . .. ... .. . i Check all connections
Carburetor float level high. . . ........ ... ... .. ... .. .. ... ... ... See ‘“Carburetor” section
Accelerator pump not properly adjusted. . . ...... ... ... .. ... .. Adjust

Leaky fuel pump diaphragm. .. ...... ... . ... ..t iitinn.. Replace

Loose engine mountings causing high carburetor fuel level.......... Tighten

Ignition timing slow or spark advance stuck.......... ........... See ‘‘Distributor” section
LOW COmMPIessiOn. . . ...t e e Check valve tappet clearance
Air cleaner dirty. .. ... ... i e e Remove and clean

Engine Hesitates on Acceleration:

Accelerator pump does not function perfectly..................... Reblace piston and rod or adjust
Carburetor float level. . .. .. ... ... . . . e Adjust

Spark PIUES. . . .. e Replace or clean and adjust
LOW COMIPTESSION. . o v v e it et e et et e e Check valves

Distributor points—dirty or pitted. .. ............ ... ... ... . ... Replace

Weak condenser or coil. . .. ... ... ... . . ... ... Replace

Carburetor jetsrestricted. . . ... .. ... . . Remove and clean

Excessive engine heat............. ... . .. ... ... ... ... See “Engine”’ section

Enginé Stalls—Won’t idle:

Iniproper condition of carburetor........ e See “Carburetor” section
Low speed jet restricted. ... ....... ... ... ... .. ... ... Remove and clean

Dirty fuel sediment bowlscreen. .. ........... ... . ... ... Remove and clean

Air cleaner dirty. ... ... .. . Remove and clean
Leaky manifold or gasket. . .. ... ... ... ... it . .Replace

Fuel pump diaphragia porous. .. .. ...ttt Replace

Loose carburetor. ................... e ....Tighten flange nuts
Waterin fuel. .. ... ... .. .. . . e Drain and clean system
Improperignition. .. ...... .. ... ... .. . . See “Distributor’ section
Spark PIUZS. . . o Clean and adjust

Valves sticking. . . .. ... ittt i .Grind valves
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F-53. FUEL SYSTEM SPECIFICATIONS

MODEL: CJ-2A, CJ-3A Metric
Fuel Tank:
Capacity..............c.ooiuiiii.. 1014 gals. 39,75 1tr.
Location.......................... Under Driver’s Seat
Fuel Pump:
Make............ooiiiiii AC
Model (CJ-2A)............ ...... .. 153886
(CJ3A). oo, 1539353
Pressure (CJ-2A)................... 414 1bs. 0,316 kg-cm?
(CJ3A)..... i 214-334 1bs. 0,176 a 0,264 kg-cm?
Carburetor:. . ....................... Carter
CJ-2A... .. ... ... 596S
CJ3A... .. ... ... .. R 636SA
Flange............................ 1” [25,4 mm.]
Primary Venturi......... ... ....... e (8,731 mm.]
Main Venturi...................... 1" [25,4 mm.]
Float Setting. ..................... 34" [9,525 mm.]
Fuel Intake Needle Seat............ No. 53 Drill
Low Speed Jet Tube................ .029” [0,7366 mm.]
Idle Well Jet. ..................... No. 61 Drill
Idle Screw Seat.................... No. 46 Drill
Main Nozzle Discharge Jet.......... .096" (2,43 mm.]
Metering Rod. .. .................. No. 75-547
JetSize.......... ... ... .070" [1,77 mm.]
Setting- Gauge. . ................. T-109-26
Accelerating Pump:
Discharge Jet.................... No. 73 Drill
Intake Ball Check.............. .. No. 40 Drill
Discharge Check................. No. 40 Drill
Relief Passage. .. ................ No. 42 Drill
Stroke...................... . ... 176" 6,747 mm.]
Stroke Setting Gauge............. T-109-117C
Air Cleaner:
Make... . ...coii i Oakes-Donaldson
Model. . ... e 613300 E653
TYPe. Oil Bath
Oil Capacity....................... 114 pts. [0,591 ltrs.]

111



FUEL SYSTEM

F-53. FUEL SYSTEM SPECIFICATIONS—(Continued)

CJ-3B, CJ-5, )
MODEL: CJ-6 METRIC DJ-3A METRIC
Fuel Tank:
Capacity. ...........coooo... 1014 gal. 38,75 ltr. 12 gal. 45 1tr.
Location

Fuel Pump:
Make

TYPE. oot
Pressure @ 1800 rpm
Vacuum @ 1800 rpm

Fuel Filter:

TYPE. .o oo
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...................
IdleBleed.................
Economizer................
Idle Well to Bowl Bleed
IdlePort....................
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:

Under Driver’s Seat

AC
5594032
Camshaft
214 to 334 1b.
1014” Hg

None

Carter
YF-938 SD
1 % ”
1"
1)/16 ”
1 % ”
5/16//
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.
34 to 134 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

1Y pt.

0,176 a 0,264 kg-cm?
26,67 cm.

3,17 cm.
8,73 mm.
17,46 mm.
3,17 cm.
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 1tr.

Right Side of
Body Rear Panel

AC
1539716
Camshaft
434 1b. max.
1014” Hg

Filter Spool
Inside Fuel Tank

Carter
YF-2392 S
1%”

11 2//

ll/mll
1% 4
%"

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.
14 to 2 turns open

.0276" dia.

.0735" x .062" x .044"

.096" dia.

No. 72 (.025") drill
No. 72 (.025") drill

No. 55 (.052") drill
No. 65 (.085) drill
.054” to .056" dia.

Wire Gauze
AC
155254B

0,33 kg-cm? max.
26,67 cm.

3,17 cm.
8,73 mm.
17,46 mm.
3,17 cm.
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 D]J-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. 1bs. [4,01-
4,84 kg-m.].

G-2. Models CJ-3B, 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—D]J-3A

1—Exhaust Manifold 8—Washer

2—Gasket 9—Spring

3—Intake Manifold 10—Shaft

4—Lever 11—Bolt and Lockwasher
5—Key 12—Stud

6—Nut 13—Plug

7—Screw 14—Stop

heat from the cooling 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—Stud Nut
2—End Gasket
3—Stud
4—Manifold
5—Center Gasket
6—Stud
7—Gasket
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the nuts drawn up evenly until they are tight to to the tail pipe and including all atfaching parts is
avoid leakage. Torque wrench reading is 29-35 1b-ft. shown in Fig. 137.
[4,01-4,84 kg-m.]. This system should be checked periodically and all

loose or broken hangers and supports should be
. N tightened or replaced. Also check for any dents or
G-3. Exhaust Pipe, Muffler, Tail Pipe restrictions in the tail pipe or muffler as these can

A typical exhaust system from the exhaust manifold cause faulty engine performance.

i
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FIG 137—EXHAUST PIPE AND MUFFLER

1—Exhaust Pipe 11—Bracket

2—-Clam; 12—Insulator
3—Exhaust Pipe Extension 13—Bracket

4—Clam; 14—Nut and Lockwasher
5—Tail Pipe 15—Washer

6—Muffler 16—Bolt

7—Clamp 17—Gasket

8—Support Strap 18—Bolt

9—Bolt 19—Nut
10—Support Strap

G-4. EXHAUST SYSTEM SPECIFICATIONS

Metric

MUFFLER TYPE, ALL MODELS...... ...... .. .. Reverse Flow
EXHAUST PIPE DIAMETER X

WALL THICKNESS

F4-134 engines. . . .. .. ....... S 184" x .050” 4,12 cm. x 1,27 mm.

L4-134engines. .. ............... ... ... . 134" x .050” 4,12 cm, x 1,27 mm.
TAIL PIPE DIAMETER X

WALL THICKNESS

F4-134 engines. . . . ..o 115” x .036” 3,18 cm. x 0,914 mm.

L4-134 engines. . .. ... 114” x .036” 3,18 cm. x 0,914 mm.
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COOLING SYSTEM

Contents

SUBJECT PAR. SUBJECT PAR
Antifreeze. .. ........ ... ... ... ... ... H-14 Heat Indicator. . . ........ ... ... .......... H-9
Antifreeze Chart. . ... ... ... .. .. ... ... .. H-17 Hoses. . ... H-8
Cooling System Pressure Cap............. ... ... H-4
Draining...............................H3 Radiator. . ............................. .. H-6
Filling. . . ..... ... . ... . ... .. .. ... H-2 Thermostat. . .. ....... .. ... .. .. .. ..... .. H-7
Cylinder Block. . .. ........................ H-5 Water Pump............. ... . ... ..... H-10

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 and checked for leaks twice a year, pre-
ferably in 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 the 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
heater core. Care must be taken when applying
air 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

level. Add more coolant if necessary to bring the
level back to the top of the tank. If the cooling
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 biock and head.

10452

FIG. 138—RADIATOR PRESSURE CAP INSTALLED

1—Pressurized Cap
2—Overflow Tube
3—Pressure Seal

4—Vacuum Release Valve
5—Radiator Neck
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-4, Radiator Pressure Cap

All models are now equipped with pressure caps
which reduce evaporation of cooling solution and
make the engines uore cificient by permifting
siightly higher operating temperatures. When
sverating properly, the pressure cap permits pres-
gire build-up in the cooling system during periods
of severe heat load. This pressure increases the
oiling point of the coolant and thus reduces over-
fiow losses. The effectiveness of the cap is limited
iy its opening pressure snd the boiling point of
the coolant. The pressure cap employs a spring-
icaded, rubber-faced pressure seal which presses
sgainst & seat in the radiator ftop tank. Spring
pressure determines the opening pressure of the
valve. A typical pressure cap is shown in Fig. 138.

ote: If a new cap is required, always install a
cap of the same type and pressure rating specified.
it should never be altered or replaced by a piain
<ap.
A wvacuum release valve is employed to prevent
undesirable vacuum build-up when the system
- cools down. The vacuum release valve is held
sgainst its seat under light spring pressure. Vacuum
in the system is relieved by the valve which opens
at ¥4 to 1 psi. {0,035 a 0,07 kg-cm?] vacuum.
Although the mechanism of the pressure cap re-
quires no maintenance, the cap shouid 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.
Triller neck reseating tools are commercially avail-
able to correct minor defects at the surface of the
seat. Follow instructions of the reseating tool
manufacturer.

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 14 turn until the first (pressure
release) stop is reached. Keep the cap in this posi-
+ion until all pressure is released. Then, push cap
down and turn still further until cap can be re-
moved. To install the pressure cap, place it in
position and turn it clockwise as far as it wiil 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 mcist spots often cannot
be detected when the engii:c is hot except by the
appearance of rust, corrosion, and dye stains where
leakage evaporated. Also, expansion and contrac-
rion of the engine block resuiting from extreme
temperature changes can aggravate leaks. For
these reasons, wien checking for cooiant leaks in-
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spect the block wien it is coid and while the engine
is running,

A leaking drain cock that cannot be closed should
he repinced. Leaking cove-hole expansion plugs
should He repiaced.

If tightening gasketed joints will not correct
ieakage, install new gaskets. Use a sealing com-
pound where recommended.

H-6. Radiator

Maintenance cf the radiater comsists of keeping
the exterior of the radiator core ciean, the interior
free from rust and scale, and the radiator free from
izaks. The exterior of the radiator core should be
cleaned and the radiator inspected for leaks each
1000 miles {i.600 km.] of normal service of the
vehicle. If the vehicie is subjected to considerable
cff-the-road operation, this interval should be each
31000 miles or 30 days, whichever interval occurs
first. Cleaning shouid be performed by blowing
out with air stream or water stream directed from
the rea~ of the radiater. A visual inspection is not
sufficient as the accumulation of smalil particles of
foreign material on core surfaces can restrict
cocling without closing the core openings.
Radiater leakage occasionaily results from cor-
rosion perforation of the thin metal but most
leakage results from mechanical failure of soidered
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 material, 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 smploy some device to provide
guick warming and to prevent overcooling during
normal operation. Automatic control 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 wvaive. 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 he no control of engine tem-
perature. The temperature at which the thermostat
opens is preset and cannot be altered. The standard
thermostat on the CJj-3B, TJ-5, CJ-6, and DJ-3
is designed to start opening at 165°F [74°C.} and
be fully open at 188°F. i86°(i.i.’ 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-24 and CJ-3A is designed to start opening at
150°F. [66°C.] and be fully open at 170°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.]) the only antifreeze recom-
mended for the cooling system is ethylene-glycel

295y,

base (so-called “permanent’)

When the thermostat is not operating properly,
the engine may run too hot or too cold. Overheating
may damage the thermostat sc 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 compietely 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 hcse 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 clamps should be properly located
over the connections to provide secure fastening.
The pressurized cooling system pressure can blow
off improperly instalied 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
belit.

H-9. Heat Indicator

The unit used on Models CJ-24, 3A and early 3B
is of the Bourdon or hydrostatic type and is con-
nected by means of a capiliary tube to an expansion:
plug mounted in the cylinder head water jacket.

Should this unit become inoperative, it snould ba
replaced as it is not practical to either repair or
adjust it. The heat indicator on late Models Cj-2¥2,
DJ-3A, CJ-5 and CJ-6 is operated electrically and
is connected by a singw wire to a sealed buib
sending unit mounted in the right rear of the cylin-
der head.

H-10. Water Pum>
Refer to Fig. 132.

The water pump on these models is 'a centrifugal
1mpellex type of large capacity to circulate water
in the entire coolmg system. The double row ball
bearing Fig. 139, is integral with the shaft and is
packed at assemoly with a special high melting
peint 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 the
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 inspectior:

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 puliey.

b. Remove the bolts attaching the water pump to
the block. Remove the pump.

¢. 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,
instali 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
the seal, washer, and pump seal on shaft fiush
against the ground seat in the water pump body.
Place the impelier on an arber press and press the
long end of the shaft into the impelier until the
end of the shaft is flush w: i the hub of the ‘mpeller.
Support the assembly on the impeller end of the
shaft and press the puliey hub on the shaft until
the shaft end is fiush with the pulley hub. Move
the shaft in the pump body to align the retaining
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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—Pump Body

6—Seal Washer

7—Pump Seal

8—Impeller

9—Gasket
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wire grooves in the bearing and pump body and
place the bearing retaining wire in position.

H-14. Antifreeze Solutions

Refer to antifreeze chart, Par. H-17.

When water freezes it expands approximately 99
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 antifreeze 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
cooling system. See Par. H-3. Pour in 3 quarts
[3 1tr.] of clean water, add the required quantity
of antifreeze, then add clean water to within 1”
[2,54 cm.] 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.

WARNING: 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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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 14” [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 1b-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
414 and 7 pounds pressure as used in these cooling
systems.

| Ethylene Glycol
223°F. [106,1°C.

|
236.5°F. [113,5°C.]
243.5°F. [117,3°C.]

System Pressure l Methyl Alcohol I Water

179°F. [91,5°C.] 212°F. [100°C.]
190.5°F. [87,9°C.] | 225°F. [107,1°C.]
197°F. [91,5°C.] | 231.5°F. [110,7°C.]

None

414, psi. [0,32 kg-cm?]

7 psi. [0,5 kg-cm?|
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.
¢. Foaming cooiant. Check for air leaks at water
pump, hose connection and filler cap. Tighten,
repair or replace as necessary.



‘Jeep’ UNIVERSAL and ‘Jeep’ DISPATCHER H

d. Surging or “after boil.” Check pressure cap and
replace if valves or gasket are faulty. Install lower
temperature thermostat, if necessary.

e. External leaks. Check the following for leaks:
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.

h. Be sure a thermostat is installed. See Thzrmo-
stat Par. H-7.

i. Check the temperature gauge.

H-15B. Heater

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.

H-15C. SERVICE DIAGNOS™S

Symptoms

Overheating:

Lackofcoolant ............ ... . ... ........

Water pump inoperative............... e
Incorrect ignition or valve timing..............
Excessive piston blowby......................
Fan belt broken. ... ... ... ... ... ... ... ......
Radiatorclogged.............................
Air passages in coreclogged. ..................

Excessive carbon formation. ..................

Loss of Cooling Liquid:

Loose hose connections. . .....................
Damagedhose................... ...,
Leakingwaterpump. ...........c.cccuvuiennn..
Leak inradiator....................o.oiiau.
Leaky cylinder head gasket...................

Crack in cylinder block.......................
Crackincylinderhead.......................

............

Probable Remedy

............. Refill radiator
Thermostat inoperative... . ........... .. ... i, .. Replace

............. Overhaul or replace

............ Set timing

............ Check pistons, rings and cylinder walls
........... Replace

............ Reverse flush

............ Tignten
............ Replace
............ Replace
............ Remove and repair
............ Replace

............ }Small crack can be closed with

Radiator Sealer
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H-16. COCLING SYSTEM SPECIFICATIORS

Radiator Cap: Metric
Location. . ......oouuv i Under Hocd
Relief Valve Pressure:
CJ-Z2A, CJ-3A. ... 434 psi. 0,32 kg-cm?
CJ-3B,CJ-5,CJ-6, DJ-3A....... ... ... ... ..... .. 7 psi. 0,5 kg-cm?
Vacuum Valve Release. ............................ % to 1 psi. 0,04 2 0,07 kg-cm?
Circulation Thermostat:
0% == Choke
Standard:
Starts to Open:
CJ-2A, CJ-3A. .o oo 150°F. 65,5°C.
CJ-3A,CJ-5,CJ-6, DJ-3A. .. ................... 165°F. 74°C.
Fully Open:
CJ2A,CJ-83A. .. ... 170°F. 78°C.
CJ-3A,CJ-5,CJ-6,DJ-3A.......... ... ....... 188°F. 86°C.

Optional High Temperature:
Starts to Open:

CJ-3A,CJ-5,CJ-6, DY-3A. . ... ............. ... 180°F. 82°C.
Fully Open:. ... i 202°F. 94°C,
Water Pump:
.0 < Centrifugal
Drive. ... . V-Belt
Bearing............ .. ... Bail
Radiator:
Type:
Model:
CJ-2A. e Tube & Fin
CJ-3A. Cellular
CJ-3B. ... Cellular
CJ-5,CJ-6.. ... . Tube & Fin
DJ-3A. Cellular
Cooling System Capacity:
Without Heater........ ... .. ... R 11 qt. 16,5 itr.
With Heater. .. ..... ... . ... . ... ... . ... ... 12 qt. 11,5 ler.
Fan:
Numberof Blades......... ... .. ... .. ... ....... ... 4
Spacing. .. ... e 90°
Diameter. . ............. 15" 38 cm.
Ratio Fan-to-Crankshaft:
Early CJ-3A. . ... . 1.83to 1
All Others......... ... .. . . i 1.19to 1
Bearing. . ... ...o it Water Pump

Drive Belt:
Angle of V:

CI-2h . oo 43°
CJ-3A. 45°
CJ-3B,CJ-5,CJ-6, DJ-3A.. .. .................... 38°
Length: :
CJ-2A. . e 421457 108 cm.
CJ-BA. .o 447 112 - 2m.
CJ-3B,CJ-5,CJ-6, DJ-3A............. .. ......... 4254" 102 ™.
Width. ..o o 16" 17
H-17. ANTIFREEZE CHART
ANTIFREEZE | PROTECTION TO TEMPERATURE SHOWN
Quarts Quarts Liters Methyl Alcohol | Ethylene Glycol
u.s. Imperial Fahr. Cent. i Fahr. Cent.
11-Quart System:
2 124 2 i3° 10,5 18° - 7,6°
3 214 234 0° -17,7° g° -13,3°
4 3lg 334 -18° -27,7° - 6° -21,1°
5 434 ) 434 -38° -38,8° ~23é -30,5°
8 5 5%% R ! —47° —43,8°
12-Quart Systen:
2 124 2 15° - 9,5° 10° - 7,2°
3 2Y4 23 3° -16,1° 19° -12,2°
4 3ig 334 -12° -24,4° [ -17,7°
5 414 434 -3i° -35,0° -157 -26,1°
& 5 524 —50° —45,57 -35° -36,6°
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ELECTRICAL SYSTEM

Contents

SUBJECT PAR. SUBJECT PAR.
Battery...... ... ... ... ..., B €52 Horn. ... ... . . . . .. i-76
Bendix Folo-Thru Drive. . ... ... ............ 1-60 Ignition Switch. ... ... ... ... ... ... .. ... 163
Bendix Starter Drive. ... ............... ... I-58 Ignition System . ... .. ... ... .. . ... ... .. ... i-3
Current-Voltage Regulator. . .. ... ... ... ... I-22 Ignition Timing. . .. ... .. ... .. ... ... ... 1-i3
Directional Signals. . .. ........ ............5-77 Indicators and Gauges..................... 1-65
Distributor. .. .. ... ... ... I-4 Lighting System. . ... ..................... 1-66
D¥stributor Cap. .. ... ............ ... ....... i-5 Main Light Switch. .. ........... ... ... . .I-67
Distributor Condenser. . .................... 1-7 Overrunning Clutch Drive............ ... ... 159
Distributor Governor Mechanism. . ... ....... i-9 Spark Plugs. . ........... ... ............ 1-14
Distributor Points. . ... ..................... I8 Starting Motor. . . .............. ... ... .... 144
Distributor Rotor. .. ............ ... ... ... i-6 Starting Motor Armature. . ... .............I-53
Fuel Gauge. .. .............. . . 1-64 Starting Motor Brush Holders. ............. 1-55
{Generator................. ... .. [ i-15 Starting Motor Brushes. .. ....... ... .. ... I-51
Generator Armature. .. .................... I-18 Starting Motor Commutator. ... .. .. ... 1-47, I-52
Generator Brush Holders. .. .. ........ ... .. 1-20 Starting Motor Field Coils. .. .............. 1-54
Generater Field Coils .................. ... I-19 Starting Switch. ........ ... ... ... . ... .. 1-62
Head Lamp Aiming. . ..................... 1-73 Stop Light Switch.......... . ... ... .. ... i-69

{-1. GENERAL

Rarly production vehicles were all equipped with
6-volt electrical systems. Later domestic production
vehicles were all changed to 12-volt electrical sys-
tems. 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 voitage rating must be secured. Refer to
Par. 1-70. 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-voit battery are more
apt to ignite any gas that may be escaping from it.
In the following paragraphs will be found informa-
tion about the battery, distributor, coil, generator,
voitage 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 regular 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

10,000 miles [16.000 km.], clean and inspect the
battery as outlined below.

Mote: 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.

MNote: 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 34” [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 engine 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.

/Y N

FIG. 140—ENGINE GROUND STRAP

I-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-

122

rived from burning a fuel and air mixture in 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;

¢. 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.

i-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 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.

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 C]J-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
11—Starting Motor
12—Starting Switch
13—Horn

14—Ignition Coil
15—Ignition Switch
16—Ammeter

17—Dash Light
18—Tell-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 '
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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—1Ignition Coil
10—Battery
11—Starting Motor
12—Ammeter

13—Dash Light
14—Tell-Tale Light
15—Fuel Gauge
16—Ignition Switch
17—Light Switch
18—Fuel Gauge Sending Unit
19—Tail and Stop Light
20—Dimmer Switch
21—Stop Light Switch
22—Horn

23— Junction Block
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FIG. 143—WIRING DIAGRAM—MODEL CJ-3B

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—Ignition Coil
13—Signal Flasher
14—Starting Switch
15—Ammeter

(Up to Serial No. 35522)

16—Dash Light
17—Tell-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 f
26—Dimmer Switch

_ 27—Stop Light Switch

28—Horn
29— Junction Block
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1—Left Headlamp
2—Left Parking and Signal Lamp
3—Right Parking and Signal Lamp
4—Right Headlamp
5—Battery Ground Strap
6—Generator
7—Ignition Coil
8—Junction Block
9—Horn

10—Distributor

11—Battery

12—Voltage Regulator
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(Serial No. 35522 and after)

13—Starting Motor

14—O0il Pressure Signal Switch
15—Temperature Sending Unit
16—Solenoid Switch

17—Foot Dimmer Switch
18—Stop Light Switch
19—Directional Signal Flasher
20—Fuse

21—Light Switch
22—Directional Signal Switch
23—Horn Button

24—Ignition and Starter Switch

FIG. 144—WIRING DIAGRAM—MODEL C]J-3B

25—Instrument Cluster
A—Upper Beam Indicator
B—Turn Signal Indicator
C—Instrument Lights
D—Oil Pressure Indicator
E—Charging Indicator
F—Temperature Gauge
G—Fuel Gauge

H—Instrument 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 Headlamp

2—Left Parking Lamp
3—Right Parking Lamp
4—Right Headlamp
S5—Negative Ground Cable
6—Generator
7—Distributor

8—Battery

9—Positive Cable
10—Ignition Coil
11—Temperature Sending Unit
12—Starting Motor
13—Volitage Regulator
14—Starting Switch

15—Fuse

16—Instrument Cluster
17—Ignition Switch
18—Horn Button
19—Directional Signal Switch
20—Right Tail and Stop Lamp
21—Left Tail and Stop Lamp
22—Fuel Gauge Sending Unit
23—Light Switch

24—Stop Light Switch
25—Dimmer Switch

26-—0il Preasure Sending Unit
27—Horn

28— Junction Block
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FIG. 146—WIRING DIAGRAM

(Model C]J-5 after Serial No. 49248, Model CJ-6 after Serial No. 12577)

1—Left Headlamp B—Turn Signal Indicator 17 —Directional Signal Switch
2—Left Parking and Directional Lamp C—Instrument Lights 18—Light Switch
3—Right Parking and DirectionaliLamp D—O0il Pressure Indicator 19—Stop Light Switch
4—Right Headlamp E—Charging Indicator 20—Foot Dimmer Switch
5—Battery Ground Cable F—Temperature Gauge 21 —Directional Signal Flasher
6—Generator G—Fuel Gauge 22—Fuse
7-—Distributor H—Instrument Voltage Regulator 23-Solenoid Switch
8—1Ignition Coil 12—Right Tail and Stop Lamp 24—Temperature Sending Unit
9—Starting Motor 13—Left Tail and Stop Lamp 25—0il Pressure Signal Switch
10—Voltage Regulator 14—Fuel Gauge Tank Unit 26—Horn
11—Instrument Cluster 15—Ignition and Starter Switch 27— Junction Block

A—Upper Beam Indicator 16—Horn Button
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FIG.147—WIRING DIAGRAM-—MODEL D]J-3A

1—Left Headlamp 13—Temperature Sending Unit B—Turn Signal Indicator
2—Left Parking and Directional Signal 14—Starting Motor C—Instrumgnt Lights
3—Right Parking and Directional Signal 15—Voltage Regulator D—Qil Pressure Indicator
4—Right Headlamp 16—Fusc E—Charging Indicator
5—Negative Cable to Ground 17— Directional Signal Flasher F—Temperature Gauge
6—Generator 18—Foot Dimmer Switch G—Fuel Gauge
7—Junction Block 19—Stop Light Switch H—Instrument Voltage Regulator
8—Horn 20—Light Switch 24—Fuel Gauge Tank Unit
9—Distributor 21—Directional Signal Switch 25—Left Tail and Stop Lamp
10—Battery 22—Ignition and Starter 26—Right Tail and Stop Lamp
11—Ignition Caoil 23—Instrument Cluster
12—0il Pressure Signal Switch A—Upper Beam Indicator
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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-
tions 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. If they 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 contact. 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. Recheck 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 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.

I-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. Remove 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

1—Cap 15—Bearing
2—Rotor

16—Rubber O Ring

29—Connector Lockwasher
30—Connector Screw

3—Cam Oiling Wick
4—Condenser Mounting Screw
5—Lockwasher
6—Condenser
7—Breaker Plate
8—Cam and Stop Plate
§9—Governor Weight
10—Governor Spring
11—Drive Shaft
12—Thrust Washer
13—Base
14—0iler
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17—Advance Arm
18—Lower Thrust Washer
19—Drive Shaft Collar
20—Collar Rivet
21—Screw and Washers
22—Connector
23—Bushing
24—Terminal Washer
25—Terminal Nut
26—Terminal Lockwasher
27—Insulating Washer
28—Terminal Insulation

31—Terminal Post

32—Cam Spacer

33-—Breaker Arm Spring Clip Screw
34—Spring Clip Screw Washer
35—Spring Clip
36—Dustributor Points
37—Breaker Plate Screw
38—Washer

39—Locking Screw

40—Plate Seal

41—Felt Washer

42—Snap Ring
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installed in a counterclockwise direction in 1-3-4-2
firing order. See Fig. 150.

b. Remove the primary lead from the terminal
post at the side of the distributor.

c. Unlatch the two distributor cap springs and re-
move the cap.

d. Note the position of the rotor in relation to the
base. This should be remembered to facilitate re-
installing and timing.

e. Remove the screw holding the distributor to
the crankcase and lift the assembly from the eneine.

I-11. Distributor Disassembly

a. Remove the rotor.

b. Remove the dust cap which is seated in the
housing with finger-tight press fit.

c. Remove the breaker plate assembly. To 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 align the slot in the edge of
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FIG. 149—DISTRIBUTOR

1—Cap 9—Thrust Washer
2—Rotor 10—Base
3—Condenser 11—Governor Weight
4—0iler 12—Breaker Plate

5—Felt Wick (Cam Sleeves)
6—Absorbent Bearing
7—Drive Shaft

8—Drive Shaft Collar

13—Primary Terminal Stud
14—Cam and Stop Plate
15—Felt Wick

the breaker plate with the primary lead terminal
insulators and screw and lift the assembly from the
housing.

d. Remove the condenser.

e. Remove the distributor points.

f. Remove the shaft assembly. To do this, file off
the upset end of the pin which is placed through
the collar and shaft at the 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. Remove the cam.

I-12. Distributor Inspection

If the shaft and bearings are worn sufficiently to
allow .005" or more looseness of the shaft, they
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 5 drops of engine oil in the oiler mounted
on the side of the housing and 5 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 the drive shaft
and replace it if worn or damaged.

I-13. Installation and Ignition Timing

If the 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 the 5° before top center mark on the
flywheel is in the center of the timing hole or, on
later four cylinder engines, the 5° before top center
mark on the timing gear cover is in alignment with
the mark on the crankshaft pulley. Fig. 26 and 27.
Qil the distributor housing where it bears in the
cylinder block and install the distributor on the
cylinder block. Mount the rotor on distributor shaft
and turn the shaft until the rotor points towards
No. 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 iato 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 C]J-6 distributor (IAD 4041)
which has been released for service replacement on
the CJ-3B is identical to the CJ-3B distributor

FIG. 150—FIRING POSITIONS

(IAD 4008A) except for the hold down arm. This
hold down arm locates the distributor approximate-
ly 36° from the installed position of the CJ-3B
distributor. Therefore, to engage the drive when
installing a CJ-5 or CJ-6 distributor (IAD 4041)
on a CJ-3B engine from which a IAD 4008A dis-
tributor has been removed, install as follows:
Remove the oil pump. Place the distributor in the
correct timing position and install the hold down
screw. Install the oil pump after first carefully
engaging the distributor drive and meshing the
gears without disturbing the correct timing position
of the distributor.

Connect the primary wire from the coil to the
distributor. Install spark plugs. Install spark plug
wires, placing them in the distributor cap terminal
towers starting with No. 1 (Fig. 150), and installing
in counter-clockwise direction in firing order se-
quence which is 1-3-4-2. Start the engine and
run it until thoroughly warm and then recheck
the timing with a neon timing light.

Accelerate the engine and check the automatic
advance action by noting the movement of the
crankshaft pulley mark.

i-14. Spark Plugs

Clean and gap spark plugs as described in Par. C-3.
Inspect them for excessive burning and erosion of
electrodes, blistering of porcelain at the firing tip,
black deposits, or fouling. These conditions indicate
that the plugs have not been operating at the cor-
rect temperature.

Mote: Prolonged idling just before removing and
checking the piugs should be avoided as it may
p-oduce false indications.

132

Spark plug operating temperatures may have been
too hot, too cold, or normal as described.

a. At too hot a temperature, the tip of the insulator
will show dark spots and blisters after fairly short
service. As high-temperature operation is con-
tinued, the whole insulator nose will discolor, show-
ing fused and blistered deposits near the electrode
as well as considerable erosion and burning of the
electrodes. After extreme service, the 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 no
indication of trouble in this case. As the condition
progresses, black deposits of oil and carbon build
up on the base of the shell and on the insulator
until, in extreme cases, the space between insulator
and shell may be almost 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 air-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 but the mechanical con-
dition of the engine should be corrected.

¢. In normal temperature operation the plug will
accumulate grayish-tan to reddish-brown deposits
with fairly uniform discoloration 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 the specified heat
rating but if the plugs are 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 plugs and the cause should be
determined before changing plugs. The design of
the engine calls for piugs equivalent to Champion
J-8 (as installed in production) though any factor
that consistently affects engine operating tempera-
ture may cause this requirement to change. Over-
heating may be caused by insufficient tightening
of the plug in the head, which interferes with the
flow of heat away from the firing tip. If this is the
case, the plug gasket will show very little flatten-
ing. Over-tightening, in turn, will produce too easy
a heat flow path and result in cold plug operation.
This will be evident by excessive flattening and
deformation of the gasket. Prevailing temperatures,
condition of the cooling system, and air-fuel mix-
ture can affect the engine operating temperature
and should be taken into consideration.
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i-15. GENERATOR

The generator is an air-cooled, two-brush unit
which cannot be adjusted to increase or decrease
output. For replacement, voltage regulator and
generator must be matched for voltage and capa-
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FIG. 151-—CHARGING CIRCUIT

4—Starter Switch
5—Charge Indicator

| —Battery
2—Voltapge Repulator
3—Generator

city, polarity, and common source of manufacture.
Otherwise, either a loss of ampere capacity or a2
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 the 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 battery are part
of the generator circuit, the output of the generator
depends upon the state of charge and temperature
of the battery. With a discharged battery, the
output will be high, decreasing proportionally as
the battery becomes charged. For service informa-
tion covering current regulator see Par. I-22.

i-16. Generator Maintenance

A periodic inspection should be made of the charg-
ing circuit, Fig. 151. The interval between these

FIG. 152—GENERATOR

1—0il Retainer
2—Bearing
3—Felt Wick
4—0OQiler
5—Commutator End Head
6—Brush Lead Screw
7—Lockwasher
8—Brush Set
9—Brush Spring
10—Brush Arm
11—Frame
12—Insulating Bushing
13—Washer
14—Lockwasher
15—Hex Nut
16—Lockwasher
17—Hex Nut
18—Ground Screw
19—Lockwasher
20—Hex Nut
21—Lockwasher
22—Hex Nut
23— Lockwasher

24—Washer

25 —Insulating Washer
26—Insulating Bushing
27 —Stud X i
28—Left and Right Field Coil
29—Pole Shoes

30—Pole Shoe Screw
31—Drive Pulley and Fan Assembly
32—Lockwasher
33—Shaft Nut

34—Drive End Head
35—Felt Washer
36—Felt Washer Retainer
37—Ball Bearing
38—Gasket

39 —Bearing Retainer
40—Lockwasher
41—Retainer Screw
42—Felt Washer
43—Woodruff Key
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 are factors
which contribute to increased wear of bearings
and brushes.

Under normal conditions a check should be made
each 6000 miles [9.600 km.].

A visual inspection should be made of all wiring,
to be sure there are no broken or damaged wires.
Check all connections to be sure they are tight and
clean.

Should the commutator be rough or worn the
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 are 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 the
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.
Test the tension with a spring scale. Check the
specifications section at end of this section for
correct spring tension for generator in question.

[-17. Generator Disassembly

Before beginning disassembly of the generator to
correct electrical system malfunctions proceed with
inspection and test procedures as detailed in Par.
I-27 thru 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 the 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 the brushes. Use a wire
hook to lift the brush spring and at the same time
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. Do not lose the Woodruff key when
the pulley is removed. After this, remove the drive
end head assembly which includes the oil seal and
bearing. To remove the bearing, remove the three
screws and lockwashers in the grease retainer and
remove the retainer and felt washer, after which,
remove the bearing, oil 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 15" [0,8 mm.].

To test the armature 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 the 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 armature coils, a growler,
Fig. 153, is necessary. Place the armature on the
growler and lay a thin steel strip on the armature
core. The armature 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, the cus-
tomary accurate tests can be made in accordance
with instructions furnished with the testing equip-
ment.

1-19. Field Coils

Inspect the field coils for chafed wires and using
test lamp prods check for both open and grounded
circuits, To test for open coil, connect the prods
to the two leads from each coil. If the lamp fails
to light, the coil is open and must be repaired or
replaced.

To test for ground, place one prod on ground and
the other on the 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 amperes 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
either case the generator output will be below
normal.

To replace a field coil, disconnect the field termin-

FIG. 153--GROWLER



‘Jeep’ UNIVERSAL and ‘Jeep’ DISPATCHER I

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 Holders

With test prods check the insulated brush holder
to be sure it is not grounded. Touch 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 alignhment with the com-
mutator segments.

1-21. Assembling Generator

Install the 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
the 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
the armature shaft and install the drive pulley,
being sure the key is in position. Secure in position
with the washer and nut. Place the assembly on
end so it rests on the pulley with the 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
the thumbs, 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 commutator end plate on shaft
and install long frame screws.

When reinstalling the generator on the engine, the
bracket bolt torque wrench reading is 25 to 35
Ib-ft. [3,4 a 4,8 kg-m.].

1-22. CURRENT-VOLTAGE REGULATORS

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, the 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 the 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.

I 10240

FIG. 154—AUTO-LITE VOLTAGE REGULATOR

1—"BAT" Terminal
2—“FLD" Terminal
J—“ARM" Terminal
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FIG. 155—DELCO-REMY VOLTAGE REGULATOR

1—“BAT" Terminal
2—“ARM" Terminal
3—"FLD" Terminal
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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 the 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, sc 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 terminal 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 the 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 the sys-
tem 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 armature to the point where
the spring closes the contacts. The output again
rises and the cycle is repeated.

These 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
the 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 fiux 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
filux 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-
later to operate at higher voltage under cold
operating conditions than under hot conditions.
This is necessary as it requires a higher voltage to
charge a battery with its internal resistance in-
creased by low temperatures.

[-26. Current-Limiting Regulator

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 current regulator unit
consists of a winding of heavy wire that is connected
in series 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 in 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 leads
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 re