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JEEP UTILITY VEHICLES

‘Vehicle Description

This manual covers all ‘Jeep’ Utility Vehicle models currently being produced.
Significant changes made in each model since it was first produced are included
in the manual. A description of each model follows. General information
for each model is listed on page 4. Detailed service standards covering maJor
vehicle units are listed at the end of each section of the manual.

1.6-226 4WD — Th:s is a 4-wheel-drive truck with a cab and either a plckup

+or platform stake body. It has a six-cylinder, L-head, engine.

1.6-226 4x4 — This is a 4-wheel-drive vehicle with either a Station Wagon or
Utility Delivery body. It has a six-cylinder, L-head, engine.

16-226 4x2 — This is é 2-wheel-drive vehicle \with either a Utility Wagon or
Utility Delivery body. It has a six- cyhnder, L-head, engme It was formerly

‘ demgnated as Model 6-226 2x4.

F4-134 4WD — Thls is a 4-wheel-drive truck with a cab and either a pickup
or platform stake body. It has a four-cylinder, F-head, engine. It was formerly

‘- designated as Model 475 4WD,

F4 134 4x4 — This is a 4-wheel-drive vehicle with either a Utility Wagoh or
a Utility Delivery body. It has a four- cyhnder, F head engine. It was formerly
designated as Model 4 x 475.

F4-134 4x2 — This is a 2-wheel-drive vehicle with either a Station Wagon or

- a Utility Delivery body. It has a four-cylinder, F-head, engine. It was formerly

designated as Model 475 and Model 2 x 475.



GENERAL DATA

CENERAL DATA
16-226 Models

Lb6-226 4WD } L6-226 4x4 : L6-226 4x2
Model Pickup Truck, Stake Truck |Utility Wagon, Utility Deliv'y|Station Wagon, Utility Deliv'y

Engine . ... ...- . i 16-226 16-226 16-226

TYPe. i L-head L-head L-Head

Number of cylinders.............. 6 (3 . 6.

Bore..........c. oo, 354" [84,14 mm.] 334" [84,14 mm.| 354" [84,14 mm.]

Stroke. . ... .o 434" (111,12 mm.} 432" [111,12 mm.] 434" 111,12 mm.]

Displacement, ,.................. 226.2 cu. in. [3706,73 cmS8] 226.2 cu. in. [3706,73 cm?]

Ignition Timing..................
Compression Ratio

Eompression Pressure............
orsepower (max. brake).......,.
epower {SAE). ..............
Totque (max, at 1400 rpm.).......
Wheelbase. . ......... .............
Tread
Front. ] .........................
Rear.,/.........................

Length (over ail}
Width (over all)
Utility Wagon...................
Utility Delivery
Ground Clearance .................
Gross Vehicle Weight (GVW)

Utility Delivery..............

Weights {approximate):

Shipping (less fuel, oil, water):
Pickup or Utility Wagon..... ...
Stake or Utility Delivery.......

Curb (including fuel, oil, water):
Pickup or Utility Wagon
Stake or Utility Delivery

Capacities:

If‘cpel tank

Cooling System:
Without heater

‘With heater

5° BTC
6.86 to 1
125 to 140 psi.
[8,8 a 9,8 kg-cm?]
105 at 3600 rpm.
26.33
190 1b-ft. [26,3 kg-m.]
118* [299,7 cm.]

577 [144,8 cm.]
6315" [162,0 em.]
7434" [189,0 em.|
18334 " [466,7 cm.]

73" [185,4 cm.]

734" [19,68 cm.]
6000 1b. [2.721 kg.]

3176 1b. [1.441 ke,
3341 Ib. [1.515 kg.|

3311 1b. [1.502 ke.]
3476 1b. [L.577 kg.]

15 gal. {56,8 ltr.]

12 qt. [11,4 itr)] -
13 qt. [12,3 ltr.]

226.2 cu, in. [3706,73 cm3]
5° BTC -
6.86 to 1
125 to 140 psi.
[8,8 a 9,8 kg-cm?]
105 at 3600 rpro.
26.33
190 1b-ft. [26,3 kg-m.]
104147 [265,4 cm.]

577 [144,8 cm.]
577 [144,8 em.]
72 " [187,9 em.)
176)4 ¢ [447,6 cin.]
7134" [182,2 cm.]
68 - ¥ [173,0 cm.]
814" 121,59 cm.]
4500 1b. {2.041 kg ]

3206 1b. [1.454 kg.]
3008 Ib. [1.364 kg.]

3345 Ib. [1.517 ke.]
3147 tb. [1.427 ke.]

15 gal. [56,8 1tr.]

12 qt. [11,4 ltr.]

5° BTC
6.86 to 1
125 to 140 psi.
[8,8 a 9,8 kg-cm?]
105 at 3600 rpm.
26.33
190 1b-ft. [26,3 kg-m.]

104147 [265.4 cm.]

577 [144,8 cm.]
57" [144,8 cm.]
7135" [186,7 cm.}
17634 " {447,6 cm.)
7134" {182,2 em.]
68147 1173,0 cm.]
734" 118,74 em.]
4300 1b. [1.950 ke.]
4500 1b. {2.041 ke ]

2971 1b. [1.348 ke.]
2859 1b. [1.297 kg.]

3106 1b. [1.409 kg.]
2998 1b. [1:360 kg.]

© 15 gal. [56.8 1tr.]

12 gt. {11,4 1tr.]
13 gt. {12,3 Itr.]

F4.134 Models

13 qt. [12,3 ltr.]

F4-134 4x4

7 F4-134 4WD . F4-134 4x2
MODEL Pickup Truck, Stake Truck |Utility Wagon, Utility Deliv’y|Station Wagon, Utility Deliv'y

Engine:........................... F4-134 F4-134 F4-134

Type. . i F-head F-head F-head

Number of cylinders. ... ..... .. .. 4 4 4

Bore.........coiviiiii 314" [79,37 mm.] 314" [79,37 mm.] 31¢" [79,37 mm.]

Stroke.. ..., ... e 432" (111,12 mm.] . 434" [111,12 mm.] : 434" [111,12 mm.]

Displacement............ ........ 134.2 cu. in. {2199,53 cm?) 134.2 cu. in. [2199,53 cm3] 134.2 cu. in. [2199,53 cm3)

Ignition Timing. ................. 5° BTC - 53°BTC - . 5° BTC

Compression Ratio.,.,........... 6.9tol 69¢to1l 74to01l

Compression Pressure. . . .........
Horsepower (max. brake)
Horsepower (SAE)...............
Torque {max. at 2000 rpm.). ... ...

Wheelbase

Tread

Rear.............
Height (over all}.. .,
Length (over all)
Width (over all)

Utility Wagon. ............. .....

Utility Delivery
Ground Clearance. ... .............
Gross Vehicle Weight (GVW). .. . ...

Utility Delivery.................
Weights (approximate):

Shipping (less fuel, oil, water):
Pickup or Utility Wagon
Stake or Utility Delivery.......

Curb (including fuel, oil, water):
Piclkup or Utility Wagon
Stake or Utility Delivery

Capacities:

Fueltank.................... ...

Cooling System:

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

120 to 130 psi.
{8,4 a 9,1 kg-cm?]
72 at 4000 rpm.

" 15.63 '
114 Ib-ft. [15,7 kg-m.]
118" {299,7 cm.]

577 [144,8 cm.] .
6314" [162,0 cm.]
7454" [180,0 cm.|
18334 [466,7 cm.]

73" [185,4 cm.]

734" [19,68 cm.]
6000 1b. [2.721 ke.)

3065 1b. [1.320 kg.}
3230 1b, [1.465 kg.]
]
]

3200 Ib. {1.451 kg.
3365 1b. [1.526 keg.

15 gal. [56,8 1tr.]

11 qt. [10,4 Hx.]
12 qt. [11,3 1tr.]

120 to 130 psi.
[8,4 a 9,1 kg-cm?]
72 at 4000 rpm.
15.63
114 1b-ft. {15,7 kg-m.] -
10415 [265,4 cm.)

57" [144,8 cm.]

57" [144,8 ¢m.]

74 [187,9 cm.]
1763 " [447,6 cm].

7134 [182,2 cm.
684" [173,0 em.]
814" [21,59 cm.}

4500 1b. [2.041 kg.]

3003 1b. [1.403 kg.]
2805 1b. [1.313 kg.]

3228 1b. {1.464 k.|
3030 Ib. [1.374 ke, |

15 gal. [56,8 1tr.]
11 qt. {10,4 itr.]

120 to 130 psi.
[8,4 a 9,1 kg-cm?]
75 at 4000 rpm,
15.63
114°1b-ft. [15,7 kg-m.]
10414" [265,4 em.]

57" [144,8 cm.)
57 [144,8 em.]
7314 [186,7 cm.]
17614 [447,6 cm.]
71347 [182,2 cm.]
6814" [173,0 cm.]
784" [18,74 cm.]
4300 1b. [1.950 kg.]
4500 1b. [2.041 ke.]

2858 Ib. [1.297 kg.]
2746 1b. [1.246 ke.|

2993 1b, [1.358 kg.]
2881 1b. [1.307 kg.]

15 gal. [56,8 Itr.}

12 gt. 11,3 itr.]

11 gt. (10,4 1tr.]
12 gt. [11,3 Itr.]




JEEP UTILITY VEHICLES B

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 adopted a
new system of classifying engine oils according to
type of service. These new 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

. LUBRICATION
Contents
SUBJECT PAR. SUBJECT , PAR
AirCleaner......................... B-24, B-42 King Pin Bearings. .. ................... .. B-11
Bearing, Clutch Release. .. ................ B-34 Lubrication Fittings. . .....B-8
Bearing, Water Pump. .. .. .............. ., B-34 LUBRICATION REQUIREMENTS
Bearings, King Pin. . ... ............. P B-11 FOR OFF-HIGHWAY OPERATIONS...B-38
Bearings, Starter Motor. .. ................ B-35 Lubrication System, kngine............ ... B-4
Bearings, Whee!. .. .. ... ... ..... .. B-13, B-14 Master Cylinder, Brake. . ee.....B29
]].;»oiiy. Broae 3-2932 Multipurpose Gear Lubricant GL4. .. ... ... B-3
olts, Pivot . . .... ... ... ... . ... ... .. ... .. - Oil Bath Air Cleaner. ... ... ...... .. .. .. . _
Brake Control Hand......................B26 0il Ffiter. ] r ] eaner ______________ B-23 g_g?
Brake Master Cylinder .................... B-29 Overdrive. . .. Ly ' B-17
Centrifugal Governor. . ....................B-48 Overdrive Control. . . .. ... ... ... . B-18
Chassis Lubrication. .. .............. ... .. B-40 PARTS REQUIRING
Choke Control... ... ................... .. B-27 NO LUB].%[CATION _______ o B-33
- Clutch Linkage................... ... .. .. B-30 Pivot Bolts. . ........ .. .. oo B-9
Clutch Release Bearing. . ... ... ... . B34 Doger Take.OF. . .. Bas
Crankcase, Engine. .. . . .. e e B-7 Power Take-Off Propeller Shaft _
DETAIL LUBRICATION Universal Joints. . .. .......... .. ... .. .. B-47
REQUIREMENTS..................... B-5 Powr-Lok Nonslip Differential. .. . .. ... ... B-20
Differential, Front Axle. .. ........... B-19, B-45 Propeller Shaft Universal Joints. . . .. . . B-10, B-47
Differential, Powr-Lok Nonslip. ... ......... B-20 Pulley Drive. .. ......... .. ... . .. . ... ... B-46
Differential, Rear Axle............. .. B-19, B-45  Rear Axle Differential. .......... .. . .B.19, BA3
Distributor. . . ......... ... ... .. ... .. B-21 Rear Wheel Bearings.. ... ...... ... ... .. B-14
Engine Crankcase. . . BT Release Bearing, Clutch. .......... ... .. ...B-34
Engine Lubncatmn System ................ B-4 Shackles, Spring. .................. ... .. .. B-9
EngineQil. ........ ... ... ... ... ... .. .. B-39 Shock Absorbers.............. R B-37
Engine Oil Classifications. ............. ... B-2 Speedometer. ........ .. ...... .. ... ... .. .. B-25
Exhaust Manifold Heat Control Valve. . . . .. B.28 Spring Shackles. . ... ...... ... .. . . ... . .. B-9
Filter, Oil. . .. ... ... ... ... ..... B-23, B-41 Springs........ ... e B-36
Fittings, Lubrication. .. .. ........ ... ... ... B-8 Starter Motor Bearings. .. .............. ... B-35
Front and Rear Axle Differentials. .. .. B-19, B-45 Steering Gear. . ................ ... ...... B-12
Front Axle Shaft King Pin Bearings.........B-I1  Transfer Case.................... . .. B-16, B-44
Front Axle Shaft Universal Joints. .. .. B-10, B-43 Transmission. .. .................... B-15, B-44
Front Wheel Bearings. . .. ........ ... .. .. .. B-13 Universal Joints, Front Axle Shaft. ... . B-11, B-43
Generator........... ... ... ... ... ... .. ... B-22 Universal Joints,
GL4, Multipurpose Gear Lubricant....... .. B-3 Power Take-Off Propeller Shaft......... . . B47
Governor Centrifugal. .. .................. B-48 Universal Joints, Propeller Shaft. ... ...... ..B-10
Hand Brake Control. ........ ... ... ... . B-26 Valve, Exhaust Manifold Heat Control. .. ... B-28
Heat Control Valve. .. .. .. .. ... ... ... .. .. B-28 Water Pump Bearing. . ... ........ ... .... .. B-34
Initial Lubrication. .. ... ... ......... ..... B-6 Wheel Bearings. .. ................ ... B-13, B-14

most severe and becomes intensified even more in
cold weather. In contrast, constant-speed driving
on highways is the least severe.

These new designations replace the older designa-
tions of “regular’, “premium®, and “heavy duty’’.
Depending upon the conditions of operation, either
MM or MS grade is recommended for ‘Jeep’
vehicles. The API-SAE viscosity numbenng system
is not affected by this change. It is still necessary
to specify the SAE number in addition to the above
classification.

B-3. Multipurpose Gear Lubricant GL4

A new multipurpose gear lubricant designated as
“A.P.I Service GL4" has improved load carrying
capacity for most hypoid, spiral bevel, and worm

{Text continued on page 12)
5‘



LUBRICATION

LUBRICATION SPECIFICATIONS
Model L6-226 4WD
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. FIG. i—LUBRICATION CHART — MODEL L6-226 4WD
QUANTITY LUBRICANT
Chart ITEM TO BE FREQUENCY=*
No. LUBRICATED 1000 miles = 1.600 km. U.S. TImperial Metric TYPE |___GRADE
, Summer | Winter
1. Chassis Bearings. . ........| Each 1000 miles As required Chassis Lubricant No. 1 - No. 0
2. Spring Shaclkle Bushings, . . {With lube fittings: Each 1000 miles Az required Chassic Lubricant No, 1 No. 0
Spring Pivot Bolt Bushings || Without lube fittings: No lubrication
Universal Joints . ! Universal Joint
3. Propeller Shaft.......... Each 1000 miles Asg required Lahricant No. 1 No. 0
4. Front Axle Shaft,, . .. i Check each 1000 miles As required Universal Joint, No. 1 No. 0
. {Ch&.ngc each 12,000 miles {19.200 km.| Lubricant
5. Steering Gear........... Check each 1000 miles As required GL-4 SAE 90 SAE 90
6. Rear Wheela_, ... . Sparingly each 1060 miles As required W!E‘eetl’ Bearing No. 2 No. 2
ubricant
7. Front Wheels. ... ..... ... Disassemble to lubricate each As required Wheel Bearing No. 2 No. 2
6000 miles [9.600 km.| Lubricant
8. Transmigsion and {Check each 1000 miles 6 pts. 5 pts. 2,8 ltrs. GL-4 SAE 90 SAE 80
- Transfer Case........... Change each 10.000 milea
Differentials
9, Front............ . {Check each 1000 miles 24 pts. 2 pts. 1,2 ltrs. GL-4 SAE 90 SAE 90
10, Rear. ., S Change each 10,000 miles 3 pt2. 2} pts. 1,3 itrs. GL.-4r SAE 90 SAE 90

‘11. | Distributor :

: " Qiler............... Each 1000 miles Several Drops Engine Oil Same as engine
Wick...... . ....... Each 10608 miles One drop Enrgine Qil Same as engine
Pivet.................. Each 1040 miles One drop Engine Oil Same as engine
Cam..,..... Each 1000 miles Sparingly Grease Seft

12. Air Clemner......... [, Each 2000 miles 114 pt. 1pt 0,61 Engine Qil Same as engine
13. Generator. ............ Each 1040 miles 2 to 4 drops Engine Oil Same as entine
14. Engine....,.............. Change each 2000 miles Seekgts. 414 qts. 4,7 ltrs.

Not lower than 32°F. [0°C.]

SAE 30 or .
10W-30

As low as 10°F, [-12°C.]
use SAE 20, 20W,
-10W-30, or 10W-20

*For frequency of lubrication under field or industrial use, see Par. B-38,
=For Powr-Lok differential use only Willys Powr-Lok Differential Oif, Part No. 94557.
«sWhen oil Alter is changed at the same time, add one quart {1 Itr.].

As low as —10°F. {-23°C.|

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

Lower than -10°F. [-23°C.|
use SAE 5W or
5W-20

LE-226 AWD




JEEP UTILITY VEHICLES

LUBRICATION SPECIFICATIONS

Model L6-226 4x4
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FIG. 2—LUBRICATICON CHART — MCDEL 1.6-226 4x4
QUANTITY LUBRICANT
Chart ITEM TO BE FREQUENCY * , i
No. LUBRICATED 1909 miles = 1.600 km. v ULs. _Imp:ris] Metric | TYPE GRADE
| : . Summer | Winter
1. ; Chassis Bearings. . ......... ‘ Each 1000 miles As required Chassis Lubricant No. 1 No. 0
2. | Spring Shackle Bushines, . .. | "With lube fittings: Each 1000 miles i As required Chassis Lubricant No. 1 No. 0
¢ Spring Pivot Bolt Bushings. | | Without lube fittings: No lubrication |
Universal Joints A
3 Propeller Sheft. ... .. .. .| Each 1000 miles As required Universa! Joint Lubricant No. 1 No. 0
4, Front Axle Shaft. .| {Check each 1000 miles As required Universal Joint Lubricant No. 1 No. 0
! |Change each 12,000 miles 10,200 km.
i
S. Steering Gear. ... . .. ...... Check each 1000 miles As required GL-4 SAE 90 SAE 90
6. Rear Wheels. .. . ... Sparingly each 1000 miles A3 required Wheel Bearing Lubricant No. 2 No. 2
7. Front Wheels. . . . Disassemble to lubricate each As required Wheel Bearing Lubricant No. 2 No. 2
6000 miles 9.600 km. :
8. Transmission and {Check each 1000 miles 6 pts. 5 pts. 2,8 Itrs. GL-4 SAE 90 SAE 80
Transfer Case............| | Change each 10,000 milcs
Differentials
9. ront........... {Check each 1000 miles 2¥opta. 2  pts. 1,2 lrs. GL-4 SAE 90 SAE 9
10. Rear..........oooivio.. Change each 10,000 miles 3 pts. 2} pts. 1,3 Itrs. GL-4%* SAE 50 SAE 90
11. Distributor .
Oiler. . Each 1000 miles Several Drops Engine Oil Same as engine
Wick . . Each 1000 miles One drop Engine Oil Seme as engine
Pivot. Each 1000 miles One drop Eagine Oil Same as engine
Cam......... ....cooo.n Each' 1000 miles Sparingly Gresse Soft
12. Air Cleaner.. ..............| Each 2000 miles 1Y pt. 1pt. 0,61trs. Engine Oil Same gs engine
13. Generator . . .... . ..... Each 1000 miles 2 to 4 drops Engine il Same as engine
14. Engine.... ............ Change each 2000 miles S*tkqts. 417 qts. 4,7 ltrs. )

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

*For frequency of lubrication under field or industrial use, see Par. B-38.
**Far 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 [1 1tr.].

As low as —10°F. [-23°C.]

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

Lower than —10°F.
use SAE

SW

SW-20

[-23°C.]
or

LE-226 4X4
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LUBRICATION

LUBRICATION SPECIFICATIONS

Model L6-

226 4x2

FI1G. 3—LUBRICATION CHART — MOQODEL L6-226

4x2

QUANTITY

LUBRICANT
Chart ITEM TO BE FREQUENCY
No. LUBRICATED 1000 miles = 1.600 km. U.S. Imperial Metric TYPE __ GRADE
Summer | Winter
1. Chassis Bearings, ,........ Each 1000 miles As required Chassis Lubricant No. 1 No. 0
2. Spring Shackle Bushings. . . |[With Iube fittings: Each 1000 miles As required Chassis Lubricant No. 1 No. 0
Spring Pivot Bolt Bushings.|| Without lube fttings: No lubrication
3. | Universal Joints...........| Each 1000 miles As required Universal Joint No.1 No.0
4. Steering Gear,............ Check each 1000 miles As required GL-4 SAE 9¢ SAE 90
5. Rear Wheels..........,... Sparingly each 1000 miles As required Whee! Bearing - No. 2 No. 2
Lubricant
6. Front Wheels, ...,.. .., ... Disassemble to lubricate each As required Wheel Bearing No. 2 No, 2
’ 10,000 miles Lubricant
7. Transmission. ,......._,.. {Check each 1000 miles 2Y¥ pts. 2 pts. 1,2 itrs. GL-4 SAE 90 SAE 80
Overdrive, _............ Change each 10,000 miles 1 pt. 34 pt. 0,3 lers. GL-4 SAE 90 SAE 80
8. Differential. .. ....,....... Check each 1000 miles 2 pts. 13 pts. 1,0 ltrs. GL-4* SAE 90 SAE 9%
Change each 10,000 miles
9. Hand Brake Cable Disassemble to lubricate each As required Graphite Grease Light
10,000 miles .
10. Generator. ..,............ Each 1000 miles 2-4 drops Engine Oil Same as engine
11. Distributor )
Oiler.,... ..., eaana Each 1000 miles Several drops Engine Oil Same as engine
Wick.................. Each 1000 miles One drop Enpine 0il Same as engine
Pivot.................. Each 1000 miles One drop Engine Oil Same os engine
................... Each 1000 miles Sparingly Grease Soft
12. Air Cleaner............,.. Change cach 2000 miles 1} pts. 1pt. 0,6 ltre. Engine 0il Same as engine
13. Engige. .,

Change each 20008 miles

S*qts. 43 qts. 4,7 Itrs.

Not lower than 32°F. [0°C.]
use SAE

*For Powr-Lok differential use only

30 or
10W-30

As low as 10°F, [-12°C.]
usc SAE 20, 20W,
10W-30, or 10W-20

*#Wh- oil filter is changed at the same time, add one quart [l 1tx.]. -

As low as =10°F.[ -23°C.]
e SAE 10W,
10W-30, or 10W-20

Willys Powr-Lok Differential Qil, Part No. 94557,

Lower than ~10°F. [-23°C.|
use SAE 5W or

SW.20

L6-226 4X2




JEEP UTILITY VEHICLES

LUBRICATION SPECIFICATIONS

Model F4-134 4WD

OO OO

FIG. 4—LUBRICATION CHART — MODEL F4-134 4WD

10W-30

lOW-30. or 10W—20

*For frequency of jubrication under Geld or industrial use, see Par. B

»For Powr-Lok differenti
s« When oil fiter iy ch

IOW 30. or mw-zo

al use only Willys Powz-Lok Differential Oﬂ Part No. 94557,
enged at the same time, add one quart [1 1tr.].

Chart ITEM TO BE FREQUENCY+ QuANTITY LUBRICANT
No. LUBRICATED 1000 miles = 1.600 km. U.S. lmperial Metric TYPE - GRA??;}
mmer inter
1. Chastie Bearings. ......... Each 1000 miles A required Chassis Lubricant No. 1 No. ¢
2. Spring Shackle Bushings. . {thh lube fittings: Each 1000 milea Ap required Chassis Lubricant No. 1 No. 0
Spring Pivot Bolt Bmhinzc ‘Without lube fittinga: No lubrication
Universal Jointa Univernal Joint
3 Propeller Shaft.......... Esach 1000 miles As required Lubricant No. } No. 0
4, Front Axle Shnft ........ {Checl: each 1000 miles As required Universal Joint No. 1 Na. 0
Change each 12,000 miles [19.200 km.] Lubricant
s. Steering Gear. . ........... Check cach 1000 miles As required GL-4 SAE 90 SAE 90
6. Rear Wheels.............. Sparingly each 1000 miles As required Wheel Bearing No. 2 No, 2
Lubricant
7. Front Wheels. ,,.......... Diisassemble to lubricate each Aa required Wheel Bearing No. 2 No. 2
6000 milea [9.600 km.) Lubricant
8. ‘Transmission and Check esch 1000 miles 63 pts. 514 pta. 3,7 ltrs. GL-4 SAE 90 SAE 80
sfer Case........... Change eanch 10,000 miles
Differentials
9. Front.................. Check cach 1000 miles 2} pts. 2 pta 1,2 Mre GL~-4 SAE 90 SAE 90
10. Rear............ccc0ntn Chgnae each 10,000 miles 3 pta, 2} pta. 1.3 itre. GlL-4we SAE 90 SAK 90
11. Distributor .

) Oiler,.................. Each 1000 miles Several Drops Engine Oil Same aa engine
Wick, .o iiiiii i Each 1000 miles One drop Engine Qil Sume us engine
Pivot...... P Each 1000 miles One drop Engine Oil Same &3 engine
Cam.. . ..ciiiiias Esgch 1000 miles Spearingly Grease Soft

12, Air Cleaner....,.......... Each 2000 miles 1¥pt. 1pt. 0,6itra. .Engine Oil Same as engine

13. Geperator. ............... Each 1000 miles 2 to 4 drops Engine il Same as cngine

14, Engine, . ..coiieuniennan. Change each 2000 miles qeriges, 33{ qts. 3,8 ltrs.

Not lower than 32°F. [0°C.) As luw u 10°F. &IZ“C A | As lnw al —lO‘F &'na'c.l Lower than —-10°F. [-23°C.}
use SAE 30 or use SAE 5W or

5W-20

e
Fa-134 4AWD
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LUBRICATION SPECIFICATIONS
Model F4-134 4x4

FIG. 5—LUBRICATION CHART — MODEL F4-134 4x4

QUANTITY LUBRICANT
Chart ITEM TO BE FREQUENCY *
No. LUBRICATED 1000 miles = 1.600 km. U.8. Imperial Metric TYPE GRADE
' Summer | Winter
1. Chassis Bearings. .......... Each 1000 miles As required Chassigs Lubricant No. 1 No. 0
2. Spring Shackle Bushings. . . . |[With lube fittings: Each 1000 miles | As required Chassis Lubricant No. 1 No. 0
Spring Pivot Bolt Bushings. . || Without lube fittings: No lubrication
Universal Joints . ) ‘ . )
3. Propeller Shaft,.......... Each 1000 miles As reguired Universal Joint Lubricant No. 1 No. 0
Front Axle Shaft......... {Check each 1000 miles As required Universal Joint Lubricant No. 1 No. ¢
Change each 12,000 miles[19.200 km.|
5 Steering Gear. .. ........... Check each 1000 miles As required GL-4 SAE 90 SAE 90
6. Rear Wheels............... Sparingly each 1009 miles As required Wheel Bearing Lubricant No. 2 No. 2
7 Front Wheels. . .. .......... Disassemble to lubricate each As required ‘Wheel Bearing Lubricant No. 2 No. 2
6000 miles [9.500 km.]
B. ‘Transmission and {Check each 1000 miles 614 pts. 5% pts. 3,7 Itrs. " GL-4 SAE 90 SAE 80
Transfer Case............ | Change each 10,000 miles
Differentials
9. Front................... {Check each 1000 miles 2Y¥ pts. 2 pts. 1,2 ltrs. GL-4 SAE 9¢ SAE 90
140, Rear... ... .ovveavinio Change each 10,000 miles 3 pts. 2 pts. 1,3 1trs. GL-4%* SAE 90 SAE 90
11. Distributor
Oiler.................... Each 1000 miles Several Drops Engine Qi Same as engine
Wick. .. ...l Each 1000 miles One drop Engine 0il Same as engine
Pivot. . ................. Each 1000 miles One drop Engine Oil Same as engine
Cam............covivuus Each 1000 miles Sparingly Grease Soft
12. Aijr Cleamer . ........._.... Each 2000 miles 1l pe. 1pt. 9,6 ltrs. Engine Gil Same as engine
Generator. . ............... Each 1000 miles 2 to 4 drops Engine Oil Same as engine
Engine., .. ccucvvnircnnsnin Change each 2000 miles a¥*¥gte, 314 qis. 3,8 Qtra.

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

*For frequency of lubrication under field or industrial use, see Par. B-38,
*FRor -Lok differential use only Willys Powr-Lok Differential Oil, Part No. 94557,
*+*When oil filter is changed at the same time, add one quart (1 1tr.].

As low as —10°F. |-23°C.]
10W,
10W-30, or 10W-20

use SAE

Lower than —10°F. [-23°C.]
use SAE 5W or

5W-20

Fa-134 4Xa



JEEP UTILITY VEHICLES

LUBRICATION SPECIFICHTIONS
Model F4-134 4x2
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FIG.  6—LUBRICATION CHART -- MODEL F4-134 4x2

FREQUENCY QUANTITY LUBRICANT
Chart ITEM TO BE
No. LUBRICATED 1000 miles = 1,600 km, U.S. Imperial Metric TYPE . GRAIDVE_
ummer inter
1. Chassis Bearings. . ........ Each 1000 miles As required Chaazsis Lubricant No. 1 No. @
2, Spring Shackle Bushings. . . |[With lube fittings: Each 1000 miles Aa required Chassis Lubricant No. 1 No. 0
Spring Pivot Bolt Bushings. || Without lube fittings: Nq lubrication
3. | Universal joints....,...... Each 1000 miles ' A required Universal Joint No.1 N 0
4, Steering Gear............. Check each 1000 miles As required GL-4 SAE 90 SAE 90
5. Rear Wheels.............. Sparingly each 1000 milea A3 required Wlieellx_Beur‘i:ng No. 2 No. 2
RDrican B
6. Front Wheels. .. .......... Disasaemble to lubricate each As required Wheel Bearing Na, 2 No. 2
10,000 miles Lubricant
7. Transmission. . . ........., { Check ¢ach 1000 miles 1) pta. 14 pte. 0,8 ltra. GL-4 SAE 90 SAE 8¢
Overdrive. ......... .[1Change each 10,000 miles 3 pt. 35 pt. 0,4 ltra, GlL-4 SAE 90 SAE 80
8. Differential............... {Check each 1000 miles 2 pta. 1% pts. 1,0 ltrs. GL-A SAE 90 SAE 90
Change each 10,000 miles
9.. | Speedometer Cable. . ... ... Disassemble to lubricate each As required Graphite Grease Light
12,000 miles [19.200 km.|
Hand Brake Cable...... ... ]C."if‘t;aouon(')nIJlpl to lubricate each As requiced Graphite Grease Light
! mules .
Geperator. ............... Each 1000 miles 2-4 drops . Engine Oil Same as engine
Distributor
f iler.......  ......... Each 1000 miles Several dropa Engine Oil Same a1 engine
Wiek.................. Each 1000 miles One drop Engine Qil Same as engine
Pivet...... ..., ..... Each 1000 miles One drop Engine 0il Same as engine
Cam..,........ .. ... Each 1000 miles Sparingly Grease Soft
Air Clemner............... Change each 2000 miles 1 pte. 1pt. 0,6Itrs, Engine Oil Same as cngine
Engine..... ............. Change each 2000 miles 4* gta. 31§ gqts. 3,8 Itrs.

Not lower than 32°F. [0°C.]
AE

use S 30 or
10W-30

As low as 10°F, {~12°C.]

use SAR 20, 20W,
10W.-30, or 10W-20

As low an ~10°F. [-23°C.]

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

*For Pewr-Lok differential use only Willys Powr-Lok Differential Oil, Part No. 94557,

*When _ail Elter is changed at the same time, add one quart [1 Itr.).

Lower than ~10°F, [-23°C,)
use SAE 5W or
5W-20

Fa=134 4X2
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B LUBRICATION

FIG. 7—L6-226 ENGINE LUBRICATION SYSTEM

gear applications. GL4 is recommended in the
Labrications Specifications tables for transmissions,
differentials (except Powr-Lok differentials) and
steering gears. The proper SAE grade of GL4
should be selected to correspond with climatic
conditions. :

FI1G. 8—F4-134 ENGINE LUBRICATION SYSTEM

B-4. Engine Lubricating System

The engine is pressure lubricated by a gear type
oil pump driven by a spiral gear on the camshaft.
0il is drawn through a floating, screened intake to
prevent the recirculation of any sediment or water
that might accumulate in the oil pan. Engine lubri-
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cation is shown in Figs. 1 and 2. Maximum oil
pressure in the system is limited by an oil pressure
relief valve located on the oil pump of the F4-134
engine and in the cylinder block of the L6-226
engine, See Par. D-122 and E-65.

B-5. DETAIL LUBRICATION
REQUIREMENTS

B-6. Initial Lubrication

When a new vehicle is placed in service or an engine
is overhauled, the engirne 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 anu ihe 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, ocil consumption in the engine
is usually greater than that considered normal for
iroper lubrication. As much as 4000 miles [6.400
m.} 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 o6il in the crankcase should be changed after
each 2000 miles [3.200 km.} of normal service, or
more often under any of the following exceptions.
Change engine oil more frequently depending on
type 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 oif is hot as sus-
pended dirt and contaminents will more likely be
held in suspension and, therefore, drain out more
completely.

a. Position drain receptacle under plug.

k. Remove drain plug using correct size wrench,
Be careful of hot oil.

¢. 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 Iubrication fitting. In extreme
cases it may be necessary to disassemble and clear
plugged channels.

B-9. Spring Shacklies and Pivot Bolts

All spring shackies and spring pivot bolts are
shown as No. 2 on the Lubrication Charts, but
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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 universs! joints and slip joints
are equipped with lubrication fittings, These should
be lubricated each 1000 miles [1.600 km.} using a
hand compressor.

B-11. Front Axle Shaft Universal Joints

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

B-12. Steering Gear

Check the lubricant level in the steering gear hous-
ing at each 1000 miles [1.600 km.] to be sure that the
lubricant is at fill plug opening level. Should lubri-
cant be required, fill the housing slowly with a
hand compressor. Do not overlook replacing the
fill plug.

B-13. Front Wheel Bearings

Seasonally or at each 6000 miles [9.600 km.] remove
the front wheels and repack the bearings with
wheel bearing grease. Work the grease into the
cage holding the rollers.

B-14. Rear Wheel Bearings

The rear wheel bearings are equipped with lubri-
cation fittings with a vent opening through the
housings above each fitting, Lubricate each 1000
miles [1.600 km.]. Use a hand compressor and wheel
bearing grease, forcing the grease through each lu-
brication fitting until it flows from the vent. Vent
should be kept clear of obstruction or grease will
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.

i

B-15. Transmission

Check the transmission lubricant level at each
regular 1000-mile lubrication and add lubricant to
the level of the fill plug hole.

Drain and refill the transmission each 10,000 miles
[16.000 km.]. T'o drain the oil from the transmission
case, unscrew the drain plug in the lower right side
of the case. Replace the drain plug and remove the
fill plug in the right side of the case. Pour in lubri-
cant to the level of the fill plug hole and replace the
fill plug.

On those model L6-226 4x2 vehicles equipped with

a conventional transmission, there is a second fill
plug located in the side of the long rear bearing

retainer. Check the fluid level in the rear bearing
retainer whenever the transmission housing is
checked. Add GL4 lubricant as required.

For those models equipped with transmission over-
drive, see Par. B-17,

- B=16. Transfer Case

Drilled passages are provided for oil circulation
between transmission and transfer case housings
on all 4-wheel-drive vehicles. All transfer cases
should be serviced separately even though the
lubricant circulates to the transmission.

Lubricate the transfer case in the same manner and
use the same lubricants as outlined above for the
transmission.

B-17. Overdrive

On those vehicles equipped with an overdrive, use
GL4 lubricant grade SAE 90 in summer and SAE

80 in winter in both transmission and overdrive -

units. If these grades cannot be obtained, use
SAE 40 engine oil. /
The overdrive case drain plug is located in the lowesZ
rear part of the case and the filler hole on the right
hand side. The overdrive case should be filled first
with oil, then fill the transmission because the
lubricant passes between the two units. The over-
drive should be checked for lubricant level every
1000 miles [1.600 km.].

B-18. Overdrive Control

If so equipped, once each year disconnect the over-
drive control cable from the overdrive and pull the
cable from the conduit to lubricate the conduit with
light graphite grease,

B-19. Front and Rear Axle Differential

Check the level in each unit ewvery 1 miles
[1.660 km.] to be sure that they are filed to the
level of the fill plug openings. Drain' and refill
the housings every 10,000 miles [16,000 km.]. Do
not mix different types of lubricants. Use only
flushing oil or light engine oil to clean out the
housings. Do not use water, steam, kerosene, or
gasoline for flushing.

B-20. Powr-Lok Nonslip Differential

Some vehicles may be equipped with the Powr-Lok
nonslip differential as optional equipment. For
identification of this unit, see Par. N-17. The Powr-
Lok differential requires a special lubricant and
ordinary multipurpose gear lubricants must not
be used. Use only Willys Powr-Lok Differential
Qil, Part No. 94557, furnished in pint cana.
Powr-Lok differential may be cleaned only by
disassembling the unit and wiping with clean rags.
Do not flush the Powr-Lok unit,

B-21. Distributor

The distributor shaft is lubricated through an
oiler mounted on the side of the housing. Place
three or four drops of light engine oil in the oiler
each 1000 miles [1.600 km.]. Also place one drop
of light engine oil on the wick located on the top
of the shaft, which is made accessible by removing
the rotor arm. Sparingly apply soft grease to the
breaker arm cam. Place a drop of cil on the breaker
arm pivot.

13
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B-22. Generator

Oilers are provided at each end of the generator.
Place two to four drops of light engine oil in each
oiler every 1000 miles [1.600 km.].

B-23. Oil Filter

After the initial change specified in Par. B-6, clean
the oil filter and replace the element at each 6000
miles [9.600 km.] of normal vehicle use. Oil filter
servicing should be performed at the same time
as one of the regular engine oil changes. At that
time be sure to add one quart [1 1tr.] to the engine
oil change requirement.

B-24. Oil Bath Air Cleaner

The oil bath air cleaner thoroughly removes all
dust from the air before it enters the carburetor.
Far efficient operation, the cleaner must be serviced
at regular intervals.

Care of the air cleaner is extremely vital to the
life of the engine. Pay particular attention to the
amount of dust and dirt in the air taken into the
engine through the air cleaner, When dirt is not
noticeable in the air, service the air cleaner each
2000 miles [3.200 km.]. 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 fréquently. Under extreme
continually dusty -and dirty conditions where the
vehicle operates in clouds of dust and dirt, service
the air cleaner daily.

To service the air cleaner, unscrew the eye bolt
on the oil cup clamp and remove the oil 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 0il level bead and
install the cup securely to the cleaner body with
the attaching clamp.

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
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 cleanef body in the vehicle with the two
wing screws and attach hoses securely,

Carefully check the hose clamps and fittings on the
breather hoses at frequent intervals. Loose con-
nections will affect proper operaticn of the erank-
case ventilating system.

B-25. Speedometer Cable

Remove the speedometer cable from the tube
every 12,000 miles [19.200 km.). Clean it thoroughiy
and coat it with a good quality light graphite
grease,

B-26. Hand Brake Control

Lubricate all bearings and clevis pins of the hand
brake control each 1000 miles [1.600 km.]. Lu-
bricate the brake cables inside the conduits each
12,000 miles [19.200 km.]. :

To lubricate the cables, clean the exposed surfaces.
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Then remove the rear wheels and disconnect the
conduits from the brake backing plates by remov-
ing the retaining clips. Remove the clips from the
front end of the conduits and move the conduits
forward until the parts of the cables ordinarily
covered are exposed. Apply graphite grease liberally
to the cables. Reassemble the cables.

Lubricate all moving parts of the control lever
every 1000 miles [1.600 km.]. Lubricate the slide
mechanism through the side plate slots with chassis
lubricant. Lubricate all other pivot points with
SAE 30 motor oil.

B-27. Choke Control

Lubricate the exterior surfaces of the flexible
conduit with penetrating oil every 1000 miles
[1.600 km.].

B-28. Exhaust Manifold Heat Control Valve
Some L6-226 engines. _

On those L6-226 engines which have an exhaust
manifold heat control valve, lubricate the valve
shaft and bushing at each 1000.-mile lubrication.
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. '

B-29. 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 ¥4” [1,3 cm.]
below the top of the fill hole. Use only heavy-duty
brake fluid conforming to specification SAE-70-R1.
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-30. 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-31. Windshield Wiper ‘

On those models where the windshield wiper blades
are operated through pulleys and cables, once a
year coat the cables with light grease and oil the
pulley bearings with engine oil.

On those models where the wiper blades are oper-
ated by rigid arms, regularly lubricate all pivot
points of the assembly with engine oil.

B-32. 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 door, tail gate and hood hinges.
Use greaseless lubricant on the door dovetails and
striker plates. Put a little oil on the dcor check
hinge pins. The hood catch, hand brake ratchet,
cowl ventilator control, and hood and tail gate
props should be oiled for easy operation. Whenever
necessary, the door glass regulator mechanism
should be lubricated sparingly. .
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B-33. PARTS REQUIRING NO
LUBRICATION.

B-34. Water Pump Bearing,
Clutch Release Bearing

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

B-35. Starting Motor Bearings

The starting motor bearings are lubricated at
assembly to last between normal rebuild periods.

B-36. 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. Spraying with the usual mixture of
oil and kerosene has a tendency to wash this
lubricant from between the leaves, making it
necessary to relubricate often to eliminate squeak-
ing.

B-37. 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-38. LUBRICATION REQUIREMENTS FOR
OFF-HIGHWAY OPERATION

Adequate lubrication becomes increasingly im-
portant when vehicles are used in off-highway
operation. Under these conditions all operating
parts of both the engine and chassis are subjected
to unusual pressures, At the same time such opera-
tion is usually under abnormal dust and dirt
conditions making additional precautions neces-
sary. The importance of correct lubrication for the
conditions of operation cannot be overestimated.

B-39. Engine Oil

Use only a nationally advertised brand of MS grade
oil. No defihite change interval can be recom-
mended because of 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. Watch
the condition of the oil closely and should it be-
come contaminated, change it immediately.

B-40. Chaséis Lubrication

The period of lubrication depends entirely upon
the type of work being done. Using the specified
interval of 1000 miles [1.600 km.] recommended
for highway travel as a guide, lubricate at safe
intervals required for the type of operation being
done. Under the extremely dusty conditions lubri-
cate these points daily. Be sure to force enough
lubricant into each fitting to force out the old lubri-

cant 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-41. Qil Filter

Dismantle and clean the filter and replace the
element at the end of the first 100 hours of service.
Element replacement at each 150 hours of addi-
tional service should provide satisfactory filtering.
However, under extreme conditions this may not
be true. The condition of the cil will indicate the
condition of the filter element. Should the il
quickly become discolored and show evidence of
contamination, change the element without delay.

B-42. Air Cleaner

The care of the air cleaner is extremely important
at all times. When operation is under dusty condi-
tions, clean and refill the cleaner reservoir to the
full mark daily. When servicing the unit, use a
suitable tool to dislodge dirt clinging to the bot-

tom and sides of the intake passage within the body
of the cleaner,

B-43. Front Axie 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 off-highway use remove the universal
joints twice yearly, thoroughly clean both the
housings and joints with a suitable solvent, and
refill the housings to the fill plug opening levels
with the correct lubricant as shown in the Lubrica-
tion Charts. '

B-44. 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
off-highway use drain both housings every 300

hours of operation and refill to the fill plug opening
levels.

B-45. Front and Rear Axie 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-46. 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-47. Power Take-Off Propeller Shaft
Universal Joints

For average use the original factory lubrication

will last the life of the vehicle. Should the power
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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.
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B-48. 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.
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ENGINE TUNE-UP

Contents

SUBJECT PAR SUBJECT PAR.
Battery.................. S C-2 Ignition Circuits........ ... e C-17
Carburetor......... ... ... ... C-10, C-13 Ignition Timing. ...... ... ... . ... .. .. . .. C-6
Compression. ... ... . ... ... ... .. . .. . . C-4 Pre<dgnition. ... .. ... .. ... .. .. . .. . C-20
Distributor............. ... ... .. .. ... . . C-16 Spark Plugs................_ ... ... ... . . C-3
Fuel Pump.......... .. ... ... C-9, C-14 Trouble Shooting. .. ............. ... ... . C-12
Fuel Supply............. e C-15 Vacuam.. .. ....... ... ... . ... .. C-18
Fuel System.... .. ... ... .. .. .. .. . .. c-8 Valve Tappet Clearance.................. . C-5
Heat Control Valve. .. ... ... ... .. ... ... . Cc-7 Valve Timing. . ... ... ... ... . ... .. . C-19

C-1. GENERAL

Teo secure the best performance and dependability,
the engine should receive a tune-up each 6000
miles {9.600 km.] or at the end of each 250 hours
of off-the-road use. A definite sequence should
be followed as outlined in Fig. 9. It is essential
that the carburetor recéive attention at the last
of this sequence as it is impossible to satisfactorily
adjust.the carburetor until all other units are cor-
rectly adjusted.
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FI1G. 9—ENGINE TUNE-UP SEQUENCE

C-2. Clean and Check Battery

a. Check the level of the electrolyte in each battery
cell. Add distilied water as necessary. to bring to
proper level.

b. Check the specific gravity of the electrolyte in
each cell of the battery with a hydrometer. A
variation of 25 points or more between cells indi-

cates that the battery requires attention.

¢. 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 pre-
vent cleaning solution entering the cells. After
cleaning, coat the terminals with heavy grease.

d. Check the tightness of the terminal screws to
ensure good electrical connections.

e. Check the tightness of the negative ground
cable connection at the frame to ensure a good
ground connection.

f. Test for capacitance by placing a 150-ampere
load (roughly equivalent to the load imposed by
operating the starting motor) for 15 seconds and at
the same time measuring voltage drop across cells
with a voltmeter. The voltage drop for each pair of
adjacent cells should not be more then 114 wvolts
with a 6-volt battery or 3 volts with a 12-volt
battery. :

g. Be sure the engine ground strap connection,
Fig. 10, is tight at both connections.

h. If the battery is not satisfactory, install a fully-
charged battery to allow completion of the tune-up.

FIG. 10—ENGINE GROUND STRAP, |
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C-3. Clean and Adjust Spark Plugs

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. Biow out all carbon and dirt from each spark
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 serv1ceab1hty Especially
check for burned and eroded electrodes, blistering
of porcelain at the firing tip, cracked porcelain, or
black deposits and fouling. These conditions in-
dicate that the plugs have not been operating at

the correct temperature. Replace bad or worn plugs.

in sets.

e. Measure the electrode gap of each plug with a
wire gauge as shown in Fig. 11. Adjust each elec-
trode gap to the spec1ﬁed gap by bending the
outer electrode mounted in the plug shell.

f. Reinstall plugs. Torque with a wrench to proper
setting.

FIG. 11—SETTING SPARK PLUG GAP

C-4. Check Compression

Take compression readings with a compression
gauge, as shown in Fig. 12, 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 reading 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 responsiblg, pour
L4 oz. [15 cm?] 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
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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.

¢. 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 ofa 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. Pressures not uniform—Faulty valves, a leak-
ing head gasket ‘or worn valve guides should be
suspected.

FIG. 12—COMPRESSION AND VACUUM GAUGE

C-5. Check Valve Tappet Clearance

Before making this check, use a torque wrench to
torque all the cylinder head bolts. Refer to Section
D or E for the proper torquing sequence and torque
specifications. If the cylinder head bolts are not
torqued correctly, incorrect valve adjustments
may result. Adjust all valves with the engine cold.
a. F4-134 engine, Adjust the intake valves to .018”
[0,457 mm.] clearance and the exhaust valves to
.016” [0,406 mm.] clearance.

b. L6-226 engine. Adjust both the intake and ex-
haust valves to .014" [0,356 mm.] clearance. See
paragraph D-16 for .information on access to the
valve chamber. Following is the recommended
order for adjusting tappets at room temperature.
Tappets are numbered consecutively starting from
the front of the engine.
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TAPPET ADJUSTMENT SEQUENCE .

With Valves Mo. 1and 3 fully raised — Adjust Tappets No. 10 and 12
With Valves No. 8and 9 fuly raised — Adjust Tappets No. 4 and &
With Valves No, Zand 6 fully raised — Ad]ust";l‘anpals No. 7and 11
WRh Valves No. 10 and 12 fuily raised — Adjust Tappets Mo, 1and 3
With Valves No. dand § fully raisad — Adjust Tappets No. 8and §
With Valves No. 7 and 11 fully raised — Adjust Tappets No. 2and &

FIG. 13—L6-226 ENGINE TIMING MARKS

1--Timing Pointer 2--Vibration Damper
C-6. 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
spark plug and turn the engine over until No. ]
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 as shown in Fig.
14 for. the F4-134 engine, or the 5° mark on the
vibration damper is in alignment with the timing
pointer as shown in Fig. 13 for the L6-226 engine.
When the piston is positioned 5° BTC, timing
is correctly set if the distributor rotor arm points

FIG. i4—F4-134 ENGINE TIMING MARKS

to No. 1 terminal in the distributor cap and the
distributor points are just ready to break. {(See
Fig. 17.) Timing may be altered by loosening the
distributor. Turn the distributor clockwise to
advance the timing and counterclockwise to retard .
the timing. Do not overtighten the mounting
clamp screw.-

C-7. Check Manifold Heat Control Valve
Late L6-226 engines are equipped with a manifold
heat control valve that should be checked with
each tune-up for satisfactory operation. Refer to
Par, B-28 and Section G.

C-8. Check Fuel System
a. Check the fuel filtering screen and the fuel
pump bowl.

b. Check all fuel line connections to guard against
leakage. .

¢. Service the air cleaner. Follow the procedure

given in Par. B-24,

C-9. Check Fuel Pump Pressure

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. 15,

The minimum and maximum allowable pressures
are for the F4-134 engine 214 to 334 1b. [0,176 a
0,264 kg-cm?] and for the L6-226 engine 314 to
514 Ibs. [0,246 a 0,386 kg-cm?.

Also check the condition of the vacuum line rubber
connector.
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C-10. Adjust Carburetor

Start the engine and allow it to run until normal
operating tempeérature is reached. Set the engine
idle speed with adjusting screw, Fig. 16, No. 1,
to provide the standard idle of 600 rpm. for the
F4-134 engine and 550 rpm. for the L6-226 engine.
Adiust low speed adjusting screw No, 2 to provide
smooth idle.

:FIG.. 1F-JQCARB?URE’I_‘0R .

C-11. Test Vehlcle

Adjust the spark timing to the pomt where faint
“ping”’ can be heard under full-throttle, low-speed
conditions.

C-12. TROUBLE SHOOTING

If the tune-up sequence has been carefully followed
and the carburetor overhauled but performance is
still not satisfactory, isolate the reason using the
following trouble shooting procedures.

C+13. Carburetor

Investigate for flooding or vapor lock before check-
ing fuel system components. Flooding, or enriching
the fuel-air mixture, can be caused by an inopera-
tive air cleaner. The air cleaner should be checked
and serviced first, if necessary. This cbndition can
also be caused by the choke being connected so
that it will not open, fully, The lever should be
_connected to the choke rod in the fully-open posi-
- tion when the choke control is pushed all the way

in. Incorrect float level, poorly seating float valve, -

~ and other carburetor condltlons may be responsuble
and for this reason, the carburetor should be fully
checked. Refer 'to Section F.
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C-14. Fuel Pump

The fuel pump. should be checked for pressure,
volume, and vacuum as follows:

a. Test for pressure as described in Par. C-9. If
the pressure is low, the fuel line may be restricted.
Disconnect the tank line at the flexible tube. Put
the end of the flexible tube in a can of gasoline and
retest. If the pressure is stﬂl too Iow, repair or
replace the fuel pump.

b. Test for volume as a pump may build up
sufficient - pressure but fail to produce sufficient
volume. Turnh 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 %

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-

_ qulred the fuel pump is inefficient, the tank line

is leaking air, or the fuel supply is restricted.
¢. To test the pump for. vacuum, disconnect the

- tank line-and connect a vacuum gauge in its place.

Crank the engme and observe the vacuum read-

- ing. If less than 8 inches [20,8 cm.] of mercury

[Hg] the pump is at fault. If 10 mches [25,4 cm.]
or more, check the fuel line. o

C-15. Fuel Su;‘;ply

Should there be inadequate fuel supply to the fuel
pump, the following should be checked:

a. Check for a faulty tank vent. Occasionally a
stuck vacuum relief valve in the fuel tank cap (or
cap vent in a nonpressure fuel tank cap} is mistaken
for a fuel line obstruction. If the pump vacuum is
satisfactory but the volume is insufficient, remove
the tank cap and repeat the volume test. If the
volume is then satisfactory, replace the pressure
cap or clear the vent hole of the nonpressure cap.
b. Check for an air leak in the tank-to-pump fuel
line. If the fuel:line is leaking air, this may be
determined by disconnecting the line at the tank
and connecting a vacuum gauge at that end. Con-
nect the tank line at the pump making sure that
the joint is. tight, Repeat the vacuum test of Par.
C-14c. If the vacuum gauge reads lower than it
did when the pump was tested, the line probably

_has an air leak.:If the vacuum is the same, the

trouble is probably caused by a restriction in the
line or tank.

¢. Check for restrictions. Disconnect the line at
the pump and blow air under pressure through it.
This will frequently dislodge an obstruction in the
line. If air goes through freely and there is no evi-
dence of the fuel line being dented or flattened any-
where along its length, the line may be considered
clear and the restriction is probably in the tank.
Apply air pressure to the fuel line fitting on the
tank with the tank cap removed. Any obstruction
will usually be diglodged from the fuel pxckup line
inside the tank. IT necessary, push a soft wire into
this fitting to clear the fuel pick up.

C-16. Distributor

Remove the distribidtor cap and inspect for cracks,
carbon runners, corrosion, or excessive burning of
the contacts inside the cap. Inspect the rotor for
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the same conditions. If these conditions are found,
replace the cap or rotor or both. If flaws in the cap
or rotor are invisible, they will show up in testing
the secondary circuit. Par. I.67. Check the points
for burning and build-up of metal. If build-up does
not exceed 1" [0,4 mm.] file or grind the points
clean, bend into perfect closing alignment, and
gap to .020” [0,508 mm.].

FIG. 17—DISTRIBUTOR

5—Distributor Points
6—Oiler

7—Adjustment Lock Screw
8—Adjusting Screw

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

C-17. Ignition Circuits
Check the primary circuit according to the pro-
cedure given in Par. I-66. Check the secondary

circuit according to the procedure given in Par.
1-67.

C-18. 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 engine:
600 rpm.; L6-222 engine: 550 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.

€. A slowly fluctuating or drifting reading indicates
that the idle mixture 1s 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. i

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.

C-19. Factors Affecting Valve Timing

Valve timing may be off because of improper in-
stallation or excessive wear of timing gears, excess
crankshaft or camshaft end play, or incorrect valve
tappet clearance adjustment.

NOTE: References to timing gears applies to
F4-134 models. This same information also applies
to the timing chain and sprockets for L6-226
models.

a. Correct meshing of the timing gears is critical
because it determines the timing of the valves in
relation to the positions of the pistons. Occasionally
an engine will be found which has been reassembled
with the timing gears not properly meshed. A dis-
placement of one tooth from the correct position
will advance or retard the valve timing 714°. If
compression and vacuum readings are consistently
low and no other causes can be found, check the
timing gears.

b. Excessive wear of the timing gears creates
backlash which tends to retard valve timing. Ex-
cessive end play of the crankshaft or camshaft
may add to this backlash. Check the gears for wear
and the crankshaft and camshaft for correct end
play.

€. Since tappet clearance must be taken up by
rotation of the cam before the valve can begin to
open, improper clearance will affect valve timing
seriously. Too little clearance will advance the
valve opening and delay closing and, in the extreme
case, prevent the valve from seating properly. Too
much clearance will delay opening and advance
closing, reducing both the time the valve is apen
and the size of the opening. Check for proper
tappet clearance adjustment.

C-20. Pre-ignition

Pre-ignition is caused by deposits in combustion
chambers and on spark plug insulators. These
deposits result from stop-and-go driving with low
engine speeds or from excessive idling.

Spark plug fouling is the formation of these de- -
posits on spark plug insulators. Failure of the spark
plugs becomes evident as poor acceleration, engine
roughness, and reduced vehicle top speed. Clean
fouled spark plugs.

Carbon ping, carbon rattle, and deposit-induced
pre-ignition are produced by carbon deposits in
the combustion chambers. Carbon ping is usually
audible during acceleration and can be reduced or
eliminated by retarding ignition timing or removal
of carbon. Carbon deposit rattle is audible upon
deceleration and can be mistaken for a hearing
knock or tappet maladjustment. It can be elimi-
nated by removal of carbon.

Deposit induced pre-ignition occurs when the
carbon deposits in the combustion chambers con-
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tinue to glow after the power and exhaust cycles
have been completed and is sometimes audible as
carbon ping. Although the audible effects can
sometimes be eliminated by use of fuels with
greater antiknock qualities, the inaudible effects,
such as engine roughness, may still remain. Unless
deposit induced pre-ignition is eliminated by re-
moval of carbon, serious damage, such as burned
pistons can result.

The possibility of pre-ignition problems occurring
can be eliminated or reduced by use of the following
suggestions:

a. Check carburetor and set float and metering
rod to specifications.

b. Adjust idle mixture to smoothest engine opera-
tion; then set engine idle to specified rpm.

¢. Torque spark plugs to specifications.

d. Use hotter plugs if vehicle is used for slow
driving.

e. Use heavy-duty or detergent oil.

f. Subject the vehicle to moderate-to-high-speed
highway driving.

C-21. MECHANICAL FACTORS AFFECTING
DISTRIBUTOR TIMING

Difficulty in obtaining correct timing or irregularity
of spark advance characteristics can be caused by
the mechanical factors affecting the distributor
described in paragraphs C-28 thra C-31.

C-22. Incorrect Installation of Oil Pump
The relationship of the o¢il pump driven gear to the
driven gear on the camshaft is critical because it de-
termines the relationship between distributor rotor
position and piston position, If the gears are meshed
one tooth away from the correct position the dis-
tributor will be advanced or retarded 36°. With
No. 1 piston at top dead center the distributor
rotor should point downward and forward at about
five o’clock. If it does not, remove and correctly in-
s.Etall the oil pump as instructed in Par, D-107 and
-93. ‘

C-23. Excess Gear Lash

If the gear lash in the oil pump and distributor
drive is excessive, the distributor  timing and
advance will be erratic. Due to the right-angle
helicai gear drive this lash consists of the combined
effects of rotational lash and end play in both gears.
Check timing gear lash and crankshaft and cam-
shaft end play as described under the proper
Engine Section.

C-24. Distributor Internal Faults

E.rra_tic timing and advance may be caused by such
distributor internal troubles as excess bearing
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clearance, worn cam, excess play or improper spring
tension in the advance mechanism, etc. See Elec-
trical Section for distributor test and rebuild
procedures.

C-25. Timing Pointer Setting Incorrect
Model L6-226 Engines '

If satisfactory engine performance is not realized
after carefully tuning the engine, the position of
the timing pointer in relation to vibration damper
calibration should be checked and corrected if
necessary. This may be done with the cylinder head
either removed (Par. C-26) or installed (Par. C-27).

C-26. With Cylinder Head Removed

Mount and adjust a dial indicator so the top end of
travel of No. 1 piston registers 0° on the indicator.
Turn the crankshaft slowly clockwise until the
needle on the indicator just starts to move from
0°; then mark the vibration damper at the resulting
pointer indication. Turn the crankshaft counter-
clockwise until the indicator again starts to move
after reaching the 0°.indicator reading; mark the
vibration damper at this second resulting pointer
indication. Move the crankshaft until the pointer
is exactly halfway between the two marks just
scribed. The pointer should now point directly to
the zero mark on the vibration damper. If not,
without allowing the crankshaft to move, bend the
pointer until it does point to zero.

C-27. With Cylinder Head Installed

Remove the spark plugs and crank the engine
until No. 1 piston is near top dead center (compres-
sion stroke). Then fill No. 1 cylinder with enough
oil to bring the level to the bottom of the spark
plug hole. Turn the crankshaft slowly until the
oil just starts to recede from its highest level; mark
the vibration damper at the resulting pointer
indication. Turn the crankshaft counterclockwise
until the oil again starts to recede after reaching
the maximum level; mark the vibration damper
at this second pointer indication. Move the crank-
shaft until the pointer is exactly halfway between
the two marks just scribed. The pointer should
now point directly to the zero mark on the vibra-
tion damper. If not, without allowing the crank-
shaft to move, bend the pointer until it does point
to zero. ‘Draw as much oil from the cylinder as

_ possible with a suitable suction gun, then turn the

engine a few revolutions with the starter to further
clear the cylinder of oil. Qil removal must be
thorough before the spark plugs are replaced, or
engine damage may result when the first attempt
is made to start the engine. Replace spark plugs.
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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 ngh 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 0Gil 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 Vaives 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

Valves Sticking— Continued

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 Chambers

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 Consu mhtion

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
01l Leaks at Gaskets or Qil 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 Qperating

Bearing Failure

Crankshaft Bearing Journal Out-of-Round

Crankshaft Bearing Journal Rough

Lack of Qil

0il Leakage

Dirty Qil

Low Oil Pressure or Qil Pump Failure

Drilled Passages in Crankcase or Crankshaft
Clogged

Qil Screen Dirty

Connecting Rod Bent
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TUNE-UP SPECIFICATIONS

Spark Plugs: :
Make. . ........... . ... ... Auto-Lite A-7 or
’ Champion J-8°
Gap.. ... 030"
Torque
L6-226. ... ... ' 20 to 30 1b-ft.
F4-134....... e R 25 to 33 1b-ft.
Distributor:
Rotation viewed from top....... e Counterclockwise
Cam Angle.............. e 51°
POt GaP........o.ooieeinnnnnn ., .020"
Arm Spring Tension....................... 17 to 20 oz.
Wiring order and direction....... e Firing-
- Counterclockwise
Ignition Timing. ... ......... ... ... ....... 5°B.C
Marks..............0 ... .o, 5, IGN, or TC
Location :
L6-226. . .......... ... ... Flywheel
Fa-134. . ... ... .. ... . ... .. Crankshaft Pulley

L6-226..............0..ii... 125-140 psi.
Fa134. ... 120-130 psi.
Valves:
Tappet Clearance Cold:
Intake:
L6226, ............... i, 014"
Fa-134. .. ... ... . 018"
Exhaust !
L6-226. . ... ... ... ............0. 014"
F4-134................ e 016"
Timing (Intake Opens). . ................ 9° BTC
Engine Idle Speed Neutral:
L6-226....... ... ... 558 rpm
Fa134. .. . 600 rpm.
Firing Order:
L6-226. . ... ... ... 1-5-3-6-2-4
F4-134

.............................. 1-3-4-2

Metric

0,762 mm.

2,8a 4,1 kg-m.
34a4,6kgm.

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

8,8 a 9,8 kg-cm?
8,4 29,2 kg-cm?
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L6-226 ENGINE

Contents

SUBJECT PAR. SUBJECT PAR,
Assembly, Engine. ... . ... ... .. ... ... . ..., D91 Manifold. . ....... ... . ... ... ... .. D-6, D-114
Camshaft and Bearings. . ... ... D-25, D-58, D-94 GilFilter. . ... ... .. ... . ... ... D121
Clutch and Housing. . .......... ... ... ... ..D-88 OilPan................. ... . D-10, D-84, D-110
Conunecting Rods. ... .. .. ... D-15, D-37, D-106 Oil Pressure.................. ... ... .. .. D-123
Connecting Rod Bearings. ................. D-51 Qil Pressure Relief Valve. ... .. D-30, D99, D-122
Crankshaft. -, .. ....... .. .. ... D.23, D-39, D-97 GilPump............. ... .. D-14, D-79, D-107
Crankshaft End Play..................... D-55 Oiling System.. .. ... . ... . ... ... .. . .. D-120
Crankshaft Filler Block. .. ... .. . ..., . D-20, D-77 Pistons.............. ... ... . D-15, D-37, D-105
Crankshaft Main Bearings. .. ........ D-46, D-97 Removal, Engine. .. ......... ... . . . . . . D-4
Crankshaft Rear Oil Seal. . ... ... ... ..... D-75 Tappets and Cover. .. ..... .. .. D-28, D-73, D-93
Cylinder Block. ... ...... ... .. ... .. ... .. D-32 Timing Gears,
Cylinder Bores. . ... ... ........ ... ..., D-36 Chain, and Cover.. . ... . . D-18, D-63, D-104
Cylinder Head.. .. ... ... . .. . D-9, D-90, D-112 Valve Adjustment. . ......._ .. ... .. ... _. D-117
Disassembly, Engine. . . ....... ... ........D-5 Valves, Springs, and Guides. ... .. ... . D-16, D-67
Flywheel ... ... ... .. ... . ... ... ... ~.D-85 Vibration Damper..... ... .., D-17, D-66, D-108
Ground Strap. ............ .. .. ... .. ... ... D-3 Water Pump. .......... ... ... ... .. D-7, D-115
Inspection and Repair............. ...... ..D-31

D-1. GENERAL

The Willys engine Model L6-226, shown in Fig. 18,
is used in Models L6-226 4WD, L6-226 4x4, and
L16-226 4x2. It 1s a six-cylinder L-head engine of
226.2 cubic inch displacement and develops 105
brake horsepower at 3600 rpm.

The engine serial number is stamped near the left
front corner of the cylinder block above the
generator. The same engine serial number is also
stamped on an engine plate on early models. This
name plate is no longer used.

As a result of normal mass-production methods and
in common with other engine manutacturers some
engines are manufactured with oversized cylinder
bores and/or undersize crankshaft journals. For
L6-226 engines, such deviations are indicated by a
code letter suffix to the engine serial number as
follows:

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

N — .020” [0,508 mm.] oversize pistons.
AN — Combination of A and N.

This engine is equipped with a fully counter-
balanced crankshaft supported by four main bear-
ings. Crankshaft end play is controlled by thrust
flanges provided on the rear main bearing.

The cylinder block and crankcase are cast integ-
rally, forming a rigidly reinforced unit. Special
reinforcing at the tappet chamber, the oil pan
mounting surface and at other important areas in-
creases the strength of the block. The main bear-

ing caps are large in size to assure rigid support of
the main bearings and crankshaft. Cup-type core
hole plugs in the cylinder block decrease the possi-
bility of coolant leakage at these points.

The engine is pressure lubricated. An oil pump,
driven from the camshaft, forces the lubricant
through the drilled passages in the crankshaft to
efficiently lubricate the main and connecting rcd
bearings. Lubricant is also force fed to the cam-
shaft bearings, tappets, timing gear chain and gears,
Cylinder walls and piston pins are lubricated from
spurt holes in the connecting rods.

The engine is provided with full length water
jackets. The areas around the valves, cylinders and
throughout the cylinder head are provided with
passages, through which the coolant is circulated by
a belt-driven pump. Circulation of the coolant is
controlled by a thermostat in the cylinder head
water outlet elbow on the cylinder head.

D-2. Engine Su pports

The engine is supported -at its front end by two
rubber insulators attached to the frame side rail
brackets. It is supported at the rear at the trans-
mission by two rubber insulators attached to the
rear engine support cross member, This cross mem-
ber is bolted to the frame side rails so that it can be
dropped when removing the transmission.

The rubber insulators should be checked for separa-
tion and wear by jacking the power plant away
from the frame, near the supports, while watching
the action of the insulators. Vibration cannot be
effectively controlled by separated or worn insula-
tors and they should be replaced if faulty.
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FI1G. 18—L6-226 ENGINE
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1—Spark Plug Cables

2—0Qil Level Indicator

3---0il Filler Cap

4—Distributor

5—0Qil Filter

6—0il Filler Tube

7—Water Outlet Elbow

8—Gasket

9—Thermostat
10—Adapter Ring
11—Cylinder Head
12-—Crasket
13—Cylinder Block
14—Gasket
15—Water Pump
16—Water Pump Pulley
17—Generatar Belt
18—Adjusting Strap
19—~Generator
20-—Bupport Bracket
21—Fan
22—Exhaust Valve
23—Intake Valve
24—Valve Guide
25—Valve Spring

LEGEND FOR FIG. 18

35—Timing Chain Cover Assembly
34—B8procket

35—Thrust Plate

36—~¥Front Bushing
37—Camshaft

38—Front Intermediate Bushing
39—Gaslet

40—Rear Intermediate Bushing
41—Front Engine Plate
42—Rear Bushing

43—Gasket

44—Gasket

45—Gasket

46—Fuel Pump

47—Piston Rings
48-—Retaining Ring

49—Piston Pin

50—Bolt

51—Nut

52—Connecting Rod Assembly
53—Connecting Rod Bearing
54—No. 1 Cranksheft Bearing
55—~Crankshaft Sprocket
56—0il Slinger

57—Vibration Damper

65—Front Filler Block
66—Gasket

67—Bolt and Lockwasher
68—Drain Plug

69-—Gasket -
70—0il Pan

71 —8crew and Lockwasher
72—0il Pump

73—Bolt

74—No. 4 Crankshaft Bearing
75—0il Seal, Filler Block, and Gunard
76—Nut

77—Lockwasher
78—Fiywheel

79—Crankshaft

80—Washer

81—Nut

82—5tud

83—Exhaust Manifold
84—Piston :

85—5tud

86—Valve Chamber Cover
87—Gasket

88—Intake Manifold
89—Insulator Gasket

26—Valve Spring Retainer 58—Washer 90—Gasket
27—Retainer Lock 59—Bolt 91—Starting Motor
28--Tappet Assembly §0—Timing Chain 92—Solenocid

20—Key §1—Key 93—3Spark Plag

30— Lock Plate 62—Key 94—Distributor Adapter
31—Nut 63—No. 2 and No. 3 Crankshaft Bearinzs 95—Ignition Coil
32—Timing Peointer 64-—(Gasket 96—Carburetor

D-3. Engine Ground Strap

To assure an effective ground to the chassis elec-
trical circuits, a ground strap bridges the 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-4. Engine Removal

a. Drain the cooling system. Follow Par. H-3 in-

structions.

b. Remove the hood from the hood hinges; also re-

move the radiator stay bars.

¢. Remove both the upper and lower radiator

hoses. Remove any heater hases,

d. Remove the fan.

e. Remove the radiator and shroud attaching

screws and remove the radiator and shroud.

f. Disconnect the battery negative ground cable.

g. Disconnect wires from: temperature sender, oil

pressure sender, starter, generator, coil, and second-

ary at distributor.

h. Remove the air cleaner.

i. Disconnect accelerator pedal linkage from bell-

crank.

J- Disconnect vacuum line from wiper motor.

k. Disconnect fuel line from fuel pump and plug.

I. Disconnect engine ground strap at front engine

support. :

m. Disconnect clutch linkage.

n. Disconnect exhaust pipe at manifold.

o. Disconnect front engine supports.

P. Attach a lifting sling to the head bolts and to a

chain hoist or floor crane. Take up all slack,

9. Remove bolts from bellhousing to rear engine

plate.

r. Raise the engine slowly while at the same time
. pull it forward until the clutch clears the bell-

housing and dash panel.

D-5. ENGINE DISASSEMBLY

Engine disassembly is presented in the sequence
to be followed when the engine is to be com-
pletely overhauled on an engine stand after re-

moval from the vehicle. Most of the operations of
the procedure are also applicable 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 ac-
cessories or other engine 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 been
removed prior to starting the disassembly and the
oil has been drained, )

In addition to the instructions covering operations
for disassembling the engine out of the vehicle,
special instructions are given to cover different op-
erations required when disassembly is done with
the engine installed.

Engine disassembly is covered in Par. D-6 through
D-349,

D-6. Remove Manifold

Remove the nuts, plain washers, and retainers that
attach the intake and exhaust manifold assembly
to the cylinder block. Remove the manifolds and
gasket from the cylinder block.

D-7. Remove Water Pump

Remove the holts and lock washers that attach the
water pump to the cylinder block. Remove the
water pump.

D-8. Remove Water Outlet Eibow

Remove the nuts and lock washers that attach the
water outlet elbow to the cylinder head and lift the
elbow and thermostat assembly from the cylinder
head.

D-9. Remove Cylinder Head

Remove the cylinder head bolts making sure to
get the head bolt next to the distributor adapter
location. Remove the cylinder head from the
cylinder block. Remove and discard the cylinder
head gasket. If the operations are being performied
with the engine mounted on a stand, rotate the
engine to the upside down position at this time,
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D-16. Remove Oil Pan

Remove the bolts and lock washers that attach the
oil pan to the cylinder block and remove the oil
pan and gaskets. Discard the gaskets.

D-11. Remount the Engine

If the engine disassembly is to be performed using
an engine stand, attach the engine stand brackets
to the cylinder block oil pan flange to permit re-
moval of the engine end plates or flywheel housing.
Remove the mounting brackets that were attached
to the end plates.

When the engine disassembly is heing performed
with the engine in the vehicle, suitable support
must be provided to.raise the engine, after the
front engine mounting attaching nuts and washers
are removed,

D=12. Remove Clutch

Remove four of the bolts and lock washers that at-
tach the clutch assembly to the flywheel, leaving
two opposed bolts to be backed out alternately
until the clutch spring pressure is relieved. Then,
support the clutch assembly with one hand while re-
moving the two remaining bolts. Remove the clutch
assembly. For information on disassembly, inspec-
tion, repair, and assembly .of the clutch, refer to
*“Clutch™ section. Instructions for removing the
clutch when the engine is in the vehicle are also

. given in “Clutch” section.

D-13. Remove Flywheel

Remove the nuts and lock washers attaching the
flywheel to the crankshaft flange. Use a pry bar
between the flywheel and the housing and carefully
loosen the flywheel from the crankshaft flange.
Remove the flywheel. If the flywheel is to be re-
moved with the engine in the vehicle, the trans-
mission and clutch must first be removed as de-
tailed in “Clutch” section,

D-14. Remove Oii Pump

Kemove the lock wire from the rear intermediate
main bearing bolts. Remove the nut and lock
washer that attach the oi! pump to the bearing cap.
Lift the oil pump out of the bearing cap. Rotate
the engine to the vertical position, front end facing
up, if the operations are being performed with the
engine out of the vehicle.

D-15. Remove Piston and
Connecting Rod Assemblies

To prevent breaking the piston lands, the ridge at
the top of each cylinder bore must be removed be-
fore attempting to remove the pistons. To remove
the ridge, use a cylinder ridge reamer as shown in
Fig. 19. For proper use of the reamer, follow the
instructions furnished by the manufacturer. The
portion of metal removed from the bore shouid

not extend more than l; inch [0,396 mm.] below
the ridge.

Rem.ove the self-Jocking nuts that attach the con-
necting rod bearing cap to one of the connecting
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FIG. 19REMOVING RIDGE FROM
CYLINDER BORE

1—Ridge Reamer 4—S5Stop Screw
2—Cylinder Block 5—Stop Screw Lock Nut
3—Cutting Blade 6—Piston

rods. Remove the bearing cap, Push the connecting
rod and piston assembly out of the cylinder block
with the handle end of a hammer as shown in Fig,
20 until the piston rings are free from the cylinder
bore. Remove the piston and connecting rod as-
sembly from the top of the cylinder block. Reas-
semble the connecting rod bearing cap with the
bearings in place, to the rod from which it was re-
moved. 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 re-
moved for repair with the engine in the wvehicle
after draining the cooling system, removing the oil
pan and the cylinder head, and reaming the ridges
as described above,

FEG.V 0—KEMOVING PISTON AN
CONNECTING ROD ASSEMBLY

t —Connecting Rod 2—Hamrner Handle
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FIG. 21—VALVE TAPPET CHAMBEER,
TAPPETS AND QIL SHIELDS

1—Tappet
2—0il Shields
3—0il Shields Not Used At Rear

D-16.  Remove Valves and Springs

Remave the three nuts and gaskets (nuts, rubber
oil seals, and plain flat washers on later models)
that attach the valve tappet cover to the cylinder
block. Look for evidence of oil leakage past these
gaskets. If any such leakage is indicated, install
the later rubber oil seals and plain flat washers in
place of the gaskets upon reassembly. Remove the
cover and cover gasket. The two valve tappet
chamber oil shields are positioned as shown in Fig.
21. They are held in place in the tappet chamber
by means of spring clips on the underside of each
shield. To remove the shields, lift them out with
the fingers or, if necessary, pry them out with a
screwdriver,

With a valve spring lifter, compress the valve
springs as shown in Fig. 22 and remove the_locks
from the valve stems which are in the closed posi-
tion. Close the other valves by rotating the crank-
shaft and remove the locks from these valves in the
same manner. Remove all valves and tag or place
in a rack to indicate the location of each in the
cylinder block.

If a valve sticks in its guide and cannot he easily
lifted out, pull the valve upward as far as possible
and remove the spring. Lower the valve and re-
move any carbon deposits from the valve stem.
This will permit removal of the valve. The valve

FIG. 22—REMOVING VALVE SPRING LOCKS

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

3

FIG. 23—REMOVING VALVE SPRINGS

springs can be pried out of the chamber with a
screwdriver as shown in Fig. 23.

P-17. Remove Vibration Damper and

Hub Assembly
If the vibration damper assembly is to be removed
with the engine installed in the vehicle, the cooling
system must be drained and the radiator removed,
The vibration damper, pulley, and hub are re-
moved from the crankshaft as a unit, using a
special puller. Proceed as follows:
a. Remove the vibration damper bolt and lock-
washer from the end of the crankshaft.
b. Install a vibration damper puller in the manner
shown in Fig. 24,
¢. Turn the center screw of the puller against the
end of the crankshaft until the vibration damper
assembly is removed.

FIG. 24—REMOVING VIBRATION DAMPER

1—Puller
2—Vibration Damper

D-18. Remove Timing Chain Cover

Remove the two bolts and lock washers that attach
the timing pointer to the timing chain cover and
remove the pointer. Remove the remaining bolts,
nuts, and lock washers, that attach the timing gear
cover to the cylinder block, Remove the cover and
gasket. Discard the gasket. Remove the crankshaft
oil seal from the timing gear cover and discard the
seal. Remove the hub key and the oil slinger from
the crankshaft, ' '
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1—Timing Chain
2—Nine Links
3—Lifting Bar

4—"TFiming Mark
5—Camshaft Gear
6—Crankshaft Gear

D-19. Remove Timing Gears and Chain

The timing chain and gears are removed from the
engine as a unit. With a small chisel and hammer,
straighten the lock plate at the camshaft gear re-
taining nut. Remove the nut and lock plate. With
a hooked bar in the position shown in Fig. 25, pry
alternately on the crankshaft gear and behind the
spokes of the camshaft gear until both gears and
timing chain are removed. Remove the Woodruff
keys.

D-20. Remove Front and Rear Filler Blocks

Remove the socket head screw and the slotted-head
screws and lock washers that attach the front filler
block to the engine front end plate. Remove the
bolts that attach the filler block to the cylinder
block. Remove the filler block. Remove the two
slotted-head screws and leck washers that attach
the rear filler block to the cylinder block. Remove
the rear filler block. If the rear filler block is being
removed for gasket replacement, with the engine
in the vehicle, the filler block guard should also be
removed as detailed in Par. D-22,

.D-21. Remove Front End Plate

Remove the bolts and lock washers that attach the
engine front end plate to the cylinder block. Re-
move the front plate and gasket. Discard the gas-
ket.

D-22. Remove Rear Filler Block Guard

Install a remover as shown in Fig. 26. Rotate the
crankshaft 180° and remove the guard.

D-23. Remove Crankshaft

Remove the lockwire, bolts, and flat washers that
attach the main bearing caps to the cylinder block,
Using a lifting bar beneath the recessed ends of
one of the bearing caps as shown in Fig. 27, al-
ternately pry up each end of the bearing cap, being
careful not to exert enough pressure to damage the
bearing cap or the dowels, until the cap is free from
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FIG. 26—REMOVING REAR FILLER ELOCK GUARD

1—Flywheel Turning Tool
2—Remover Tool
3—~Filler Block Guard

the dowels. Remove the bearing cap. Follow the
same procedure to remove the remaining bearinz
caps. Lift the crankshaft from the cylinder block.
Install the main bearing caps and bearings on the
cylinder block in their original position. Remowval
of the crankshaft may be accomplished only with
the engine out of the vehicle.

e

FIG. 27—REMOVING MAIN BEARING CAP
1—Lifting Bar
2—Crankshaft
3-—Main Bearing Cap
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D-24. Remove Tappet Chamber Drain Tube
Remove the nut and lock washer that attach the
tappet oil drain tube clip to the cylinder block. Re-
move the drain tube and clip.

D-25. Remove Camshaft

The removal procedures for the camshaft with the
engine installed and with it removed differ con-
siderably and are covered separately as follows:

D-26. Remove Camshaft

(Engine out of Vehicle)
Proceed as follows:
a. Remove the attaching nuts, bolts, and washers
and the camshaft thrust plate from the front end
of the cylinder blcck.
b. Push the tappets away from the camshaft to
provide sufficient clearance for removal of the cam-
shaft.
c. Carefully withdraw the camshaft from the front
of the engine in the manner shown in Fig. 29 so as
to prevent damage to the camshaft bearings.

-

FIG. 28—REMOVING CAMSHAFT FROM
CYLINDER BLOCK

D-27. Remove Camshaft (Engine in Vehicle)

Proceed as follows: _

a. Drain the cooling system, See Par. H-3.-

b. Remove the radiator.

¢. Remove the vibration damper. See Par. D-17.
d. Remove the timing chain cover. See Par. D-18,
e. Remave the timing gears and chain. See Par.
D-19.

f. Discennect the fuel lines from the fuel pump.
g. Remove the fuel pump.

h. Remove the cylinder head. See Par. D-9.

i. Remove the oil pan. See Par. D-10.

J. Remove the oil pump. See Par. D-14,

k. Remove the valve tappet chamber cover, the
valves, and springs. See Par. D-16.

I. Hold the tappets in the fully up position with
sprinz clothes pins to prevent the tappets from
interfering with the camshaft while removing it.
m. Remove the camshaft by following the pro-
cedure of Par. D-26.

D-28. Remove Tappets

With the camshaft out of the cylinder block, re-
move the tappets from the bottom or crankshaft
side of the cylinder block as shown in Fig. 29. Place

FIG. 29—REMOVING VALVE TAPPET FROM
CYLINDER BLOCK

all tappets in a marked rack so they will be as-
sembled in"their original locations.

D-29. Remove Oil Gallery Plugs

Remove the plug at each end of the oil gallery in
the cylinder biock. This operation is only applicable
with the engine out of the vehicle,

D-30. Remove Oil Pressure Relief Valve
The oil pressure relief valve is located in the right

" side of the cylinder block below the tappet cham-

ber cover and consists of the parts shown in Fig. 30,
Remove the relief valve parts as follows:

a. Remove the plug and gasket and pull out the
valve spring and Was}l}er’ (if present).
b. With long-nose pliers, remove the valve.

¢. If the valve sticks and cannot be removed with
pliers, a wooden wedge may be used. To make the
wedge, cut a slit in the end of a piece of wooden
dowel stock and insert a small wedgé into the
dowel just far enough to hold the wedge securely
as shown in Fig. 31.

d. Insert the tool in the hole in the block and into
the valve. When tapped lightly with a hammer,
this wedge will spread the dowel inside the valve.
Remove the dowel and the valve which is wedged
tightly on the end of the dowel.

- CAUTION: Do not use a metal dowel as it may

expand and distort the valve.

FIG. 30—0OIL PRESSURE RELIEF VALVE

1—Plug 4—Spring
2—Casket 5—Valve
3—Washer 6—Cylinder Bleck
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FIG. 31—REMOVING OIL PRESSURE RELIEF
VALVE 'WITH WEDGE

1--Wood Dowel {Slotted)
2—Wedge

D-31. ENGINE INSPECTION AND REPAIR

The inspection and repair procedures detailed
herein are recommended to be followed when a
complete engine overhaul is to be made with the
engine out of the vehicle. These instructions can
generally be applied separately with the engine in
the vehicle. Wherever the procedure differs due to
the engine being in the vehicle the necessary special
instructions will also be provided.

Inspection and repair instructions are included
to cover the cylinder block, crankshaft and bear-
ings, 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 components are
included.

Important: Before the inspection and repair
procedures listed below are begun, the engine serial
number must be checked for the presence of code
letters denoting deviations from standard dimen-
sions. Refer to Par. D-1,

D-32. Cylinder Block

The cylinder block must be thoroughiy cleaned,
inspected and repaired as detailed in the following
paragraphs.

D-33. Cleaning

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

D-34. Inspection

Examine the cylinder block for minute cracks and
fractures. Rusted valve springs or evidence of rust
in the tappet chamber or the cylinder walls is a
good indication of a possible crack in the block.
Pressure testing the block will usually indicate the
presence of a crack. A pressure test may be made
.by applying 30 to 60 pounds water and air pressure
in the water jackets of the block. With the water
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jacket ports sealed off, a drop in pressure will in-
dicate the presence of a crack.

NOTE: To make this test the cylinder head and
water pump must be installed and the inlet and
outlet must be sealed tight.

a. Examine all machined surfaces of the cylinder
block for burrs and scores. Check 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 as shown in Fig. 32,
particularly between adjacent cylinders.

b. Check the cylinder bores for out-of-round and
taper to determine whether the bores require honing
or reboring, For detail information refer to Par.
D-36.

¢. If main bearing caps are not removed carefully,
raising both sides of each cap evenly until free of
the dowels, the dowels may be bent. This is es-
pecially probable if a pry bar is used, first at one
side of the cap and then the opposite, to raise the
cap from the cylinder block. Bent main bearing cap
dowels can cause misalignment of the bearing cap
and resultant rapid bearing wear necessitating
early bearing replacement. Therefore, remove each
main bearing cap carefully and if there is any reason
to believe any of the dowels may have been bent
during bearing cap removal, remove those dowels
and install new ones as detailed below.

FIG. 32—CHECKING CYLINDER BILOCK FOR
DISTORTION

1—Feeler Gauge
2—Straight Edge
3—Cylinder Block

D-35. Cylinder Block Dowel Replacement

Since the hardened dowels must fit tightly to ensure
correct cap alignment, gripping them with a tool
for removal is sometimes difficult. 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 of the cylinder block.

Before 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.
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D-36. 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
closely coordinated with fitting the pistons to main-
tain specified tolerances.

Reboring the cylinders may be accomplished only
when adequate facilities and trained or experienced
service technicians are available. The engine must
be removed from the vehicle and mounted in a
suitable level holding fixture.

The amount of material to be removed is deter-
mined from the original diamater of the cylinder
bores (3.3125" to 3.3145”) [84,137 a 84,188 mm.]
diameter plus the amount of oversize in diameter
of the oversize pistons to be fitted.

The largest cylinder bore will determine the oversize
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 .060” [1,524 mm.] from standard.
Measure the cylinder diameters by making mea-
surements both parrallel to and at right angles to
crankshaft over entire piston travel and at bottom
of cylinder using a cylinder bore checking gauge
as. shown in Fig. 33, Proceed as follows:

a. If bores are scored; if out-of-round exceeds
.005” [0,127 mm.]; if diameters differ more than
.0057; or if taper exceeds .005” on diameter, it is
generally recommended that cylinders be recon-
ditioned by boring and honing to the next over-
size using new pistons of the proper size. If reboring
is performed, all cylinders must be rebored to the
same oversize allowing .0015” [0,0381 mm.] for
final honing. All cylinder bore diameters must be
within .002” {0,0508 mm.] after reconditioning.

FIG. 33—CHECKING CYLINDER BORE- -

1—Cylinder Bore
2-~Cylinder Bore Checking Gauge
3—Lock Screw

b. If bore measurements are within the above
limits, but indicate hollows or waviness, cylinders
should be honed with 250 grit stones as shown in
Fig. 34. Pump hone up and down in cylinder while
it is rotating to produce a satin-finish, diamond
cross-hatched pattern approximately 30° with hori-
zontal. Hone only enough to correct waviness.

¢. If cylinder bore correction is unnecessary, break
the glaze on cylinder walls with a hone with 250
grit stones or with a suitable deglazing tool. Operate
the hone or deglazer to obtain diamond cross-
hatched pattern same as above.

d. Regardless of the type of correction on cylinder
walls, clean out the bores thoroughly afterwards
and apply a light coat of clean engine oil. If
cylinders have been rebored or honed heavily,
measure cylinder diameters again to ensure proper
selection of piston size.

-
i
5
i

- -
e

FIG, 34—HONING CYLINDER BORE

1—Cylinder Block
2—Cylinder Hone

D-37. Pistons, Rings and Connecting Rods

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 installed as determined at the time cylinders
were rebored. Use standard size pistons in cylinder
bores up to .009” [0,029 mm.] oversize measured
at bottom of bore. For oversize, use the following
chart:’ :
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OVERSIZE PISTON APPLICATION CHART

Qversize Usa in Oversize ;

Piston Cylinder Bore Bange Wetrlc
010" 0107 to 0197 0,254 a 0,483 mm.
020 020" 10 024" 0,508 a 0,610 mm.
025" 025" to 020" 0,635 a 0,737 mm.
030" 0307 to 038" 0,762 a 0,991 mm,
040" 040" to 049" 1,016 2 1,244 mam,
0507 050" to 059" 1,270 2 1,49% mm,
6o 060" max. 1,524 mm.

If cylinders were not rebored, disassemble pistons
and rods by removing piston pin retaining rings
as shown in Fig. 35. and pressing out pin. Xeep the
parts of each assembly identified so they may be
installed in the same cylinder from which they were
removed. Remove rings from piston. Clean carbon
from piston head and clean ring grooves and grain
holes.

A \ Jgi

FIG. 35—REMOVING PISTON PIN

’ RETAINING RINGS
1—Piston Pin

2—Retaining Ring
Use care not to scrape metal from side of grooves
nor to make burrs on ring groove surfaces. Check
pistons for broken lands, cracks, or worn grooves.

FIG. 36—FITTING PISTON IN CYLINDER BORE

1—Piston Fitting Gauge and Scale, C-690
2-~Feeler Gauge
3—Piston
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Replace piston if necessary using same size as old
piston. Proceed as follows:

a. Check fit of each piston to cylinder bore, when
block and pistons are clean and dry and at ap-
proximately 70°F [21°C] by using Piston Fitting
Gauge and Scale C-690 as shown in Fig. 36. Use
a .004” [0,1016 mm.] thickness gauge (14" wide)
[12,7 mm.] if old pistons are to be used. When
fitting new pistons, use .0015” [0,0381 mm.] gauge.
The piston is fitted upside down in the block to
facilitate the operation, and the gauge must extend
the full length of piston on the thrust side (side
opposite slot in piston skirt). Scale sheuld register
5 to 10 pounds [2,26 a 4,53 kg.] pull to remove
thickness gauge from between cylinder wall and
piston. Excessive pull indicates need for a slightly
smaller piston or additional honing of cylinder.
Insufficient pull indicates need for fitting a larger
piston.

b. Check piston pin fit. The piston pin should be
a palm push fit at room temperature.

If the pin is loose, a new pin must be used. It may.
be necessary to use a .003” [0,0762 mm.] or a .005”
[0,127 mm.] oversize pin and ream the piston with
Piston Pin Reamer DD-82-2 as shown in Fig. 37
to obtain a push fit.

c. After checking the piston pin fit in the piston,
check its fit in the connecting rod bushing. The pin
should just slip through the bushing under its own
weight. If the pin is too tight, ream the inside
diameter of the bushing with Piston Pin Reamer
DD-82-2 as shown in Fig. 38 to .8593” to .8595"
[21,826 a 21,831 mm.] for a standard pin or, if an
oversize pin is used, ream the bushing .003” to .005”
[0,0762 a 0,127 mm.] oversize. If the pin is too loose,
install a new bushing and ream to proper size. The
new bushing must be installed with the oil hole
aligned with the oil hole in the connecting rod.
The bushing must protrude 14" [0,396 mm.] on

FIG. 37—REAMING PISTON PIN BORE
1—Pilot
2—Reamer, DD-82-2
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FIG. 33—REAMING CONNECTING ROD BUSHING
1—Reamer, DD-82-2
2—Connecting Rod
each side of the connecting rod.
d. Check and correct connecting rod alignment
with a connecting rod aligning fixture as shown in
Fig. 39. Follow the instructions furnished with the
fixture.
e. Assemble piston and rod by heating the piston
to approximately 160°F [71°C]. Place the con-
necting rod in the piston, making sure the oil
spurt hole in the rod is on the opposite side from
the T-slot in the piston. Install the piston pin,
pushing it in by hand, and install the pin retaining
rings.
f. Place piston and rod assembly in a fixture and
check alignment of the assembly as shown in Fig.
40. Follow instructions furnished with the fixture,

T . rooss
FIG. 40—_CHECKING PISTON AND

CONNECTING ROD ALIGNMENT

1—Feeler Gauge
2—Fixture

g. Check width of piston ring grooves using a
new piston ring and a feeler gauge as shown in
Fig. 41.

RING TO GROOVE CLEARANCES

Upper Compression Ring. ... .002” to .004”
[0,0508 a 0,1016 mm.]
Lower Compression Ring. . .. .003” to .007”
[0,0762 a 0.1780 mm.]
006" to .010”
[0,152 a 0,254 mm.]
Insert feeler gauge between ring and piston to
bottom of groove. Replace piston if ring grooves
are not within ailowable tolerances.
If a feeler gauge larger than .006” [0,152 mm.] can
be inserted li5” [1,588 mm.] between piston and
upper compression ring, groove is worn excessively
bell-mouthed and piston should be replaced.
h. Check piston ring end gap by placing com-
pression ring in cylinder bore below ring travel

Qil Control Rings..........

FIG. 39--CHECKING CONNECTING ROD
ALIGNMENT

1—Feeler Gauge 2—Fixture

FIG. 41—CHECKING PISTON RING
. BSIDE CLEARANCE
2—Piston Ring

1—Feeler Gauge
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using head of a piston to push ring in squarely.
Minimum end gap must be .007” [0,178 mm.] for
all rings. If less, place ring in a jig and file ends
to obtain minimum gap. Excessive filing or ring
gap over .045” {1,143 mm.] indicates improper size
rings were selected. Proper rings in cylinders re-
bored to usual oversizes should have a .007” to
.020” {0,178 a 0,508 mm.] end gap without filing.
Select piston rings of proper size for installation
in the oversize cylinder bores using the Piston
Ring Application Chart in Par, D-38.

§. Install new ring set using either production re-
placement rings or oil control rings. Production
replacement rings are the same as the original
factory installed rings while oil control ring sets
have different components, notably the oil ring
expander. Follow instructions on ring envelopes
for proper installation. Use a piston ring tool to
install rings on pistons as shown in Fig. 42, Do
not expand rings more than necessary to install,
also be careful not to burr the piston with ends of
rings. Make sure upper compression ring is installed
in groove with correct side up. Position rings so
gaps are staggered according to instructions on the
envelope.

D-38. Piston Ring Application Chart

Actual For Best Fit
Ring Ring Use in
Size* Oversize Range* Gyl. Bore Oversize Ring Gap Fitting
Std. Std. to 009" Sid. to 009" No filting necessary
{Std. 2 0,228 mm.] [$td. a 0,229 mm.]
010" 10 .019* 007" Gap
020" 010" to .029" {0,254 a 0,483 mm.] [0,378 mm.]
{0,508 mm.} | [0,254 a 0,737 mm.| 0207 to 0247 No fitting necessary
{0,508 a 0,610 mm.]
025" to .029" J007” Gap
.0an* 030" to .039” {0,635 2 0.737 mm.] [0,178 mm.}
[0,762 mm.] ; {0,762 a 0,981 mm.] 0307 to 034" No fitling necessary
[0.762 a 0,863 mm.]
J035" to .039" 007" Gap
Da0* 040" to .049” {0,889 a 0,991 mm.] [0,178 mm.}
1,016 mm.] § [1,016 a 1,244 mm.) 040" to 049" No fitting necessary
1,016 4 1,224 mm.]
. 050 to 0597 007" Gap
080’ 050" to 060" 11,270 a 1,499 mm.] [0,178 mm. |
[1.524 mm.} | 11,270 a 1,524 mm| 060" No fitting nacessary
11,524 mm.J

D-39. Crankshaft

The crankshaft is machined from a heat treated
carbon steel forging and is carefully balanced both
dynamically and statically. The main bearing
journals and crankpins are efficiently lubricated
through the drilled oil gallery and passages in the
cylinder block, through which oil is forced under
pressure to the main bearings and through. the
cheeks of the crankshaft to the connecting rod
bearings.
While the crankshaft is out of the engine be very
careful when handling it to prevent damage to the
connecting rod crankpins and the main bearing
Journals. :

D-40. Crankshaft Cleaning

Clean out the drilled holes (oil passages) in the
crankshaft journals with a small rifle brush or with
a piece of wire, Blow out the passages with com-
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pressed air after cleaning, Clean the crankshaft
thoroughly with a suitable cleaning solvent.

D-41. Crankshaft Inspection and Repair

Inspect the crankshaft for cracks, alignment, and
condition of the crankpins and the main bearing
journals. Cracks, misalignment, and scored or worn
journals and crankpins necessitate crankshaft re-
placement. Also check the pilot bushing for wear
or damage in the rear end of the crankshaft.

D-42. Checking Crankshaft Alignment

To check alignment, mount the crankshaft in
the cylinder block with the front and rear bearings
in place but the two intermediate bearings removed.
With a dial indicator mounted on the crankcase
and the indicator button resting on the inter-
mediate bearing journals, one at a time, slowly
rotate the crankshaft and note the reading on the
indicator dial. Install the two intermediate bearings
and remove the front and rear bearings. Then
repeat the operation with the dial indicator, check-
ing at the front and rear bearing journals. The
maximum allowable run-out is .002” [0,0508 mm.].

10070

FIG. 42—INSTALLING RINGS ON PISTON
1—Piston Ring Installing Tool
2—Piston Ring
3~—Piston Rings Installed

D-43. Checking Main Bearing Journais

Main bearing journal diameters may be checked
with the crankshaft assembled in the engine or out
of the engine. If the journal is to be checked with
the crankshaft in the engine, then the bearing cap
and upper and lower bearings must be removed
from one journal at a time. A special journal
micrometer as illustrated in Fig, 43 may be used.
When the check is to be made with the crankshaft
out of the engine, an ordinary 3” micrometer may
be used. The standard journal diameter is 2.3752”
to 2.3744” [6,033 a 6,031 cm.] for all main bearings.
Allowable taper or out-of-round of the journals is
.001” [0;02_54 mm.].
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FIG. 43—MEASURING CRANKSHAFT JbURNAL
DIAMETER

1—Crankshaft Journal
2—Micrometer

D-44. Checking Connecting Rod Crankpins

Check the crankpin diameters with a micrometer
to assure they are not out-of-round or tapered more
than .001” [0,0254 mm.]. The standard crankpin
diameter is 2.0627" to 2.0619” [5,239 a 5,237 cm.].

D-45. Crankshaft Pilot Bushing

Inspect the crankshaft pilot bushing in the flywheel
end of the crankshaft. The pilot bushing may be
replaced with the engine in the vehicle or out of
the vehicle. For procedure on replacing the bush-
ing, refer to Par. J-20.

D-46. Crankshaft Main Bearings

The crankshaft main bearings are the moraine type
which provide long bearing life. They are the re-
placeable type which, when correctly installed; pro-
vide proper clearance without filing, boring, scrap-
ing or shimming. Upper and lower bearing halves
are retained in position with locks notched on the
bearing to fit into corresponding notches in. the
cylinder block and bearing cap. All four main bear-
ings have the same bore diameter but differ in
width, only the two intermediate bearings being
the same and interchangeable. Upper and lower
halves of each. bearing are the same. Crankshaft
bearings should be replaced as a.complete set of
four bearings, each bearing consisting of two halves.

The following undersize crankshaft main bearings
are available:
.001” [0,025 mm.]
.002" (0,050 mm,]
010" (0,254 mm.}

The sizes -.010” and .020” are intended for use
with a -crankshaft that has been turned to these
sizes as standards. There are casés where the crank-
shaft does not need to be reworked and the slightly
undersize bearings can be used.

Bearing sizes are rubber stamped on the back side
of each bearing. The rear main bearing has an in-
tegral flange to serve as a crankshaft thrust washer.
The crankshaft main bearings may be replaced
with the engine in the vehicle without removing
the crankshaft.

.012” [0,304 mm.]
.020” [0,508 mm.]

NOTE: Effective with engine serial numbers SW-
6-L-226-12252 and TW-6-L-226-47787, new im-
proved crankshaft bearings entered production.
The old and new bearings should not be intermixed.
If only part of the crankshaft bearings are to be
replaced on engines with serial numbers lower
than the above listed numbers, the old style bear-
ings should be installed. If all crankshaft bearings
are to be replaced on any L6-226 engine, the new
type bearings should be installed. .

D-47. Crankshaft Main Bearing Replacement

When the bearings are to be replaced with the en-
gine in the vehicle the oil pan, oil pump and front
and rear filler blocks must be removed as detailed
previously in this Section. Replace one bearing at
a time. With the engine out of the vehicle, the
crankshaft may be removed, permitting removal of
all the bearing halves from the eylinder block and
the bearing caps at the same time.

Remove bearing caps carefully by raising_both
sides of each cap evenly until free of the dowels
s0 as not to bend the dowels.

To replace bearings with the engine in the vehicle,
remove one bearing cap and lower half of the bear-
ing. Remove the upper half of the bearing as shown
in Fig. 44 from between the crankshaft and the cyl-
inder block. Fit a removing tool into the oil hole
in the crankshaft journal and rotate the crankshaft
in the direction to raise the bearing lock out of
the notch in the cylinder block, continuing the rota-
tion until the bearing is removed. '

D-48. Crankshaft Main Bearing Inspection
The crankshaft journals must be carefully inspected
as detailed previously in Par. D-41, Worn journals

FIG. 44—REMOVING MAIN BEARING UPPER HALF
WITH ENGINE INSTALLED )
1—Removing and Instaliing Tool
2~Upper Bearing -
3——Main Bearing Journal
4—Flywheel Mounting Flange -
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will require undersize bearings. Scored, flaked or
worn bearings must be replaced. Bearing wear can
be checked by measuring the thickness which
should be .09315-.09290 of an inch [2,366-2,359 cm.]
for standard size bearings.

Measure the main bearing bores using a telescope
gauge and micrometer as shown in Fig. 45. Measure
the bores at right angles to the split line and at
45 degrees to the split line, The standard bore
diameter is2.5622-2.5615 inches [6,508-6,506 cm.].
The bores should not be over .001 of an inch
.[,0254 mm.] out-of-round or .001 of an inch in tap-
er from end to end. Also, the bores should not be
more than .001 inch oversize, considering the aver-
age diam eter of the bore. :

FIG. 45—MEASURING MAIN BEARING BORES
1—Main Bearing Bore
2—Telescope Gauge

D-49. Fitting Crankshaft Main Bearings
Using Plastigage
After wiping and carefully inspecting the bearing
bore, install the proper bearing. See that the oil
hole in the bearing upper half registers properly
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 (difference between the
diameter of the crankshaft journal and the inside
diameter of the fitted bearing) for a main bearing
ig ,0008" to .0028” [0,0203.a 0,0711 mm.].
Install the bearing lower half and the bearing cap
and draw the cap bolts down equally and only
slightly tight. Rotate the crankshaft by hand to be
sure it turns freely without drag. Pull the cap bolts
tighter, first one then the other, a little at a time,
intermittently rotating the crankshaft by hand
until the recommended torque of 85-95 foot pounds
{11,7-13,1 kg. m.] is reached. If the bearings are of
the correct size, and lubricated with light oil be-
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fore 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 bear-
ing 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 meas-
ure .001 of an inch [,0254 mm.] clearance is recom-
mended for checking 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” 3€” [3,17 mm.]
shorter than the width of the bearing acress the
journal (lengthwise of the crankshaft).

¢. Install the bearing and cap and tighten first
one bolt, 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 (Fig. 46). The proper
size ‘‘Plastigage’ will accurately measure clearance
down to .001”7. &

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

a " e ke AR e I A
FIG. 46—CHECKING MAIN BEARING CLEARANCE
WITH PLASTIGAGE

1—Plastigage
2—Plastigage Scale
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D-50. 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” [0,0254 mm.] thick, by
14" 12,7 mm.] wide, feeler stock 14" [3,17 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, 47. With the
shim in this position, install the bearing and cap
on the crankshaft. .

10442

FIG. 47—SHIM STOCK IN POSITION ON
MAIN BEARING

b. Tighten the bearing cap bolts, first one and
then the other, a little at a time to 85 to 95 Ib. /it,
torque [11,7 a 13,1 kg./m.].
. 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 indication 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 bolts
first one, then the other, a little at a time, to the
prescribed torque. Replace the lock wires. The
crankshaft should now turn freely without drag.

D-51. Connecting Rod Bearings

The connecting rod bearings, like the crankshaft
main bearings, are the replaceable type. When cor-
rectly installed, the bearings provide proper clear-
ance without filing, boring, scraping, or shimming.
Upper and lower bearing halves are retained in
position with locks notched in the bearing to fit
into corresponding notches in the cap and connect-
ing rod. The position of the bearing lock and oil
hole in the bearings for numbers 1, 3, and 5 con-
necting rods is the opposite of those for numbers
2, 4, and 6 and, therefore, they are not interchange-

able. Connecting rod bearings should be replaced
as a complete set of six bearings, each bearing con-
sisting of two halves.

The following undersize connecting rod bearings
are available: .

0017 {0,025 mm.]
.002” [0,050 mm.]
.010” [0,254 mm.] _
The bearings may be replaced with the engine in
the vehicle when made accessible by removal of
the oil pan. However, should it be necessary to re-
place the bearings due to wear, replacement of
piston rings and piston pins is also recommended.

NOTE: Effective with engine serial numbers SW-
6-L-226-12252 and TW-6-1.-226-47787, new im-
proved connecting rod bearings entered production,
The old and new bearings should not be intermixed.
If only part of the connecting rod bearings are to
be replaced on engines with gerial numbers lower
than the above listed numbers, the old style
bearings should be installed. If all connecting rod
bearings are to be replaced on any L6-226 engine,
the new type bearings should be installed.

.012” [0,304 mm.]
020" [0,508 mm.]

D-52. Connecting Rod Bearing Replacement

The bearings are replaced by removing the bearing
cap and the upper and lower bearing halves. The
new bearings must be installed so that the oil holes
align with those in the connecting rod and the locks
must fit into the corresponding notches in the rod
and cap and seat evenly. Each bearing cap must be
installed on the connecting rod from which it was
removed, and in the same position,

D-53. Connecting Rod Bearing Inspection
The crankpins must be carefully inspected as de-
tailed previously in Par. D-41. Worn crankpins will
require undersize bearings. Scored, flaked or worn
bearings must be replaced.

D-54. Fitting Connecting Rod Bearings

The bearing fits may be roughly checked by shak-
ing the connecting rod by hand, prior to removal
of the bearing cap, to determine if it is loose on the
crankshaft. :

The bearing clearances may be measured with
“Plastigage” or shim stock as follows:

After wiping and carefully inspecting the bearing
bore, install the proper bearing. See that the oil
hole in the bearing upper half registers properly
with the oil hole in the connecting rod and that the
lock fits properly in the notch in the rod. Never
file either the bearing cap or the bearing to com-
pensate 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 of an inch [,0254 mm.] with limits of .0005-
.0015 of an inch [,0127-,0381 mm.].

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
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F IG 48— REAR MAIN BEARING INSTALLATION
1—Thrust:Flanges

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 recommended torque of 40-45 foot
pounds [5,5-6,2 kg. m.] is reached. If the bearings
are of the correct size, and lubricated with light
engine oil before installation, the connecting rod
should be easy to slide with the thumbs back and
forth parallel-to the crankpin. If the connectmg
rod is tight on the crankshaft, a larger bearing is
required, If there is no bmdmg or tightness, it is
still necessary to ‘check clearance to guard against
too loose a fit.

The use of “Plastigage’ or shim stock of the proper
size to measure .001 of an inch [,0254 mm.] clear-
ance is recommended for checking connecting rod
bearing clearances. This is the same material
recommended for checking crankshaft main bear-
ings and the method of checking is similar. Refer
to Par. D-49 and D-50. Connecting rod bearings
are fitted to the same clearance as the main bear-
ings but the torque specifications for connecting
rod cap bolt nuts is only 40-45 foot pounds I5,5-
6,2 kg-m.].

D-55. Crankshaft End- Play

The end play of the crankshaft is controlled by
flanges on the rear main bearing and the machined
surface on the number 8 chieek and on the inner
side of the oil seal ﬁange of the crankshaft (Fig. 48).
Allowable end play is .003 to .006 inch [,0762-,152
mm.]. If the crankshaft end play is greater than
.006_inch the bearing flange is probably wom,
which w111 necessitate bearing replacement.

D-56. Checking Crankshaft End-Play —
Engine Out of Vehicie-

Install the vibration damper bolt and washer

Mount a dial indicator on the front end of the

engine with the indicator button agamst the front

end of the vibration damper bolt (Fig. 49). Move .

the crankshaft endwise to the rear as far as possibie
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FIG. 49—CHECKING CRANKSHAFT END-PLAY

1—-Crankshaft
2—Screwdriver
3—-Dial Indicator

and set the indicator dial at zero. Then move the
crankshaft forward, prying with a screwdriver as
shown. The indicator reading is the total amount of
end-play. Remove the dial indicator, cap screw
and washer.

D-57. Checking Crankshaft End-Play —
Engine in ‘the Vehicle

When the engine is installed in the vehicle the end-
play may be roughly checked by removing the
clutch housing pan and moving the crankshaft
backward and forward, while observing the amount
of movement of the flywheel. Excessive end-play
can only be caused by worn flanges on the rear
main bearing.

D-58. Camshaft and Bearirigs

The camshaft is supported by four bearings (bush-
ings) pressed into the cylinder block. The camshaft
is chain driven from the timing gear at the front
of the engine. A spiral gear, integral with the cam-
shaft, drives the oil pump ard distributor. The fuel
pump is actuated by an arm which engages an ec-
centric on the camshaft. The camshaft bearings are
pressure lubricated from the main oil gallery.

‘Because the plug at the rear of the cylinder block

must be removed for accessibility, the camshaft
bearings may only be replaced with the engine out
of the vehicle.

D-59. Camshaft and Bearmgs Inspect:on :
Clean the camshaft thoroughly in suitable cleaning
solvent. Check the diameter of the camshaft
journals with a micrometer. The specified journal
diameters are as listed below:

CAMSHAFT JOURNAL DIAMETERS

S IO, .. .1.8725°-1.8735" {47.561-47.566 mm.)

Front Intermediate. . ..1.8095"-1.8105” (45.961-45.986 mm.+ -
- Rear Intermediate. .......... 1.7472"-1.7485" (44.378-44.411 mm.}

Rear_ . ..1.2475°-1.2485" (31.686-31.711 mm.)

If the camshaft Joumals are worn or out-of-round

"more than .001 of an inch [,0254 mm.] the cams

are probably also worn and the camshaft should
be replaced. The cam faces must not be acored or

- worn arnid must be perfectly smooth throughout
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their contact face. Run-out of the camshaft must
not exceed .002 of an inch [,0508 mm.], measured
with a dial indicator at the intermediate journals.
Inspect all four camshaft bearings to determine if
they are loose in the cylinder block, scored, or if
the oil holes are out of alignment, Using a telescope
gauge and micrometer, check the inside diameter
of each bearing (Fig. 50). The specified inside diam-
eters are listed below: ’

CAMSHAFT BEARING BORES

Front. ................... 1,874567-1.8756" (97.612-47.637 mm.)
Front Intermediate, ... ...... 1.8115"-1.8125" (46.012-46.037 mm.)
Rewr Intsemadiate. ..., ... 1.7485°-1.7502" (44.437-44.452 mm.}
Rear...........co0 vivinss 1.2435°-1.2505° (31.737-31.762 mm,

Compare each journal diameter with the corre-
sponding bearing diameter. If the bearings are de-
fective or permit over .004 of an inch [,1016 mm.]
running clearance, the bearings and/or the cam-
shaft must be replaced.

o 19460

FIG. 50—CHECKING CAMSHAFT BEARING
INSIDE DIAMETER

1—Telescope Gauge

2—Camshaft Bearing
D-60. Camshaft Bearing Replacement
Replacement camshaft bearings are line bored in
sets at the factory, and do not require additional
machining. If it is found necessary to replace one
bearing, all bearings must be replaced.

" D-61. Camshaft Bearing Removal

To remove the camshaft bearings, remove the
expansion plug from the rear camshaft bearing
bore, Place all of the puller bushings into the
bearings. Screw the two pieces of the puller bar
together and slide the bar through the puller
bushings in the bearings. Remove the bearings,
one at a time, placing the slotted washer in the
slot in the bar at the back of the bearing to be
removed, Strike the nut end of the bar with the
sliding weight to remove the bearing (Fig. 51).

D-62. Camshaft Bearing Installation

Install new camshaft bearings, one at a time, using
the puller bushing that fits the bearing being. in-
stalled. Install the pilots in the bores in the cylinder
block and slide the replacer bar through the pilots
and the puller bushing (with the bearing on it).
Fit the slotted washer into the slot in the bar at

1—Camshaft Bearing Remover and Replacer

the back of the bearing to be installed. Align the
bearing with the bore, making sure the oil hole in
the bearing is in position to align with the oil hole
in the bore. When installing the front hearing,
the small groove leading from the oil hole must be
toward the front of the c¢ylinder block.

Strike the nut end of the replacer bar with the
sliding weight to drive the bearing into place,
centering it in the bore. Fig. 52. Clean out the ex
pansion plug seat of the rear bearing bore, Apply
gasket paste and install a new expansion plug.

D-63. Timing Gears, Chain and Cover

The timing gears are mounted at the front of the
engine, a wide short chain providing the drive. The
gears are keyed to their respective shafts. Lubrica-
tion is provided by a continuous stream of oil from
the engine pressure system, The timing gears and
chain are enclosed by the sealed timing chain cover.,
Two types of timing chains and gears are in use
(Fig. 53). The timing gears, chain and cover are
accessible for inspection or replacement with the
engine installed in the vehicle after removing the
radiator, vibration damper and timing chain cover.
Usually when one of the timing gears or the chain
needs to be replaced, all of the parts should be re-
placed. When both of the gears and the chain are
being replaced with new parts, “Morse Chain” and
“Link Belt” makes of parts can be used inter-
changeably.

Engine S/N TW-6L-226-90919 and up

Engine S/N SW-6L-226-14188 and up

A new timing chain and gear set was installed in
production with the starting engine serial numbers
listed. A set consists of crankshaft gear, camshaft
gear, and chain, and these components cannot be
interchanged with the earlier parts. As a complete
set, however, they can be installed on earlier
engines.

(5) 4) BT
FIG. 52—INSTALLING CAMSHAFT BEARINGS'

1—Camahaft Bearing Replacer 4—Camshaft Bearing
2—Pilot : 5—Pilot
3—Slide Hammer. .
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FIG 53—TWO TYPES OF TIMING CHAINS
AND GEARS

A—Link Belt

B—Morse Chain
1--Camshaft Timing Gear
2—Timing Gear Chain
3—Crankshaft Timing Gear

D-64. Inspection and Repair

Check the general condition of both gears and
chain and inspect for evidence of excessive wear.
Replace excessively worn or damaged gears or
chain.

Check the chain for excessive wear or stretch. Press
on one side of the chain midway between the crank-
shaft and camshaft gears. If deflection of the chain
is more than 33" [1,8 cm.], the chain has been
stretched or excessively worn and must be replaced.
Inspect the cover and replace if bent or damaged.
It is recommended that the crankshaft oil seal in
the cover be replaced while the cover is removed,
to assure a good seal around the crankshaft.

D-65. Timing Chain Cover Oil Seal
Drive out the old seal and replace with a new seal,
using an oil seal driver (Fig. 54). When installing

the new seal, be sure that the cover is braced
so that the oil seal opening flange is firmly flush
on a flat surface. This will prevent cocking the
new scal. Apply a thin coating of sealing com-
pound around the outer edge of the seal and place
the seal in the opening so that the seal lip faces
toward the inside of the cover. Drive the seal in
place with a suitable driver. After installing the
seal, check to see that it is not cocked and then
thoroughly 1ubr1cate the seal with non-acid lubri-
cant.

D-66. Vibration Damper

The vibration damper is mounted on the front end
of the crankshaft. The damper is designed to re-
duce the amplitude of torsional vibration set up in
the engine. A distorted, broken or otherwise dam-
aged vibration damper must be replaced.

D-67. Valves; Springs and Guides

The valves, springs and guides are installed in the
cylinder block. The valve seats on the top of the
cylinder block with the stem extending down
through the guide and into the tappet chamber.
The valve spring is assembled and locked on the
lower end of the valve stem. The retaining lock is
the split type, which fits in a recess on the valve
stem and into the taper in the valve spring retainer.
The valves, springs, and guides may be repaired
or replaced with the engine in the vehicle when
made accessible by removal of the tappet chamber
cover and cylinder head.

D-68. Inspection of \lalves, Sprmgs, 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,

NSTALLING TIMING CHAIN COVER
OIL SEAL
1—Drriver
201 Seal
3—Timing Chain Cover
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FIG. 55—TESTING VALVE SPRING
1-—Torque Wrench
2—Spring Testing Fixture
3—Valve Spring
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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 or scoring or abrasion
visible on the stem. Replace any valves with bent
stems which will be apparent when the valve is
mounted in the valve refacing machine. Examine
the stems of valves which employ the ball bearing
retators, Wear marks around the circumference 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 condition of each Roto Cap, particularly
the flexible washer for evidence of being cracked,
broken, or otherwise not operating properly. Re-
place any Roto Cap that is defective.

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
.3414” to .3406" [8,671 a 8,651 mm.]. The exhaust
valve stem diameter is .3382” to .3390” {8,590 a
8,610 mm.].

Wash the wvalve 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:
13157 |35,7 mm.] for both intake and exhaust valve
- springs. If possible, check each valve spring in a
valve spring testing fixture as shown in Fig. 55.
Test each spring when compressed to the two dif-
ferent spring length 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
1214" 4,2 mm]. ... ... 44 1b. 20,0 kg.]
134" [3,5mm]. ... ... 98 1b. [44,5 kg |

NOTE: When using a spring checking fixture as
shown in Fig. 55, 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 1bs.

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-72.

Standard intake valve clearance is .0008” to .0026”
[0,0203 a 0,0660 mm.] and the exhaust valve
clearance is .0032” to .0050” [0,0812 a 0,1270 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.

! D-69. Refacing Valves

Refacing the valves may be accomplished with
a vaive refacer (Fig, 56). The manufacturer’s in-
structions should be followed when using the re-
facing equipment.

Reface the intake valves to an angle of 30 degrees
and the exhaust valves to an angle of 45 degrees.
Take off only the minimum of metal required to
clean up the valve faces. If the outer edge of the
valve becomes too thin or sharp due to excessive
grinding, the valve must be replaced. The valves
must be lapped into the valve seats, using a suit-
able lapping compound, after the valve seats are
refaced as described in Par. D-71.

FIG, 56—REFACING VALVES

1—Valve Refacer
2—Valve

D-70. Exhaust Valve Seat Insert Replacement

Hardened wvalve seat inserts for exhaust valves
were installed in production beginning with engine
serial number SW-6-1.-266-13815 and TW-6-L-226-
81088. They will only occasionaily require replace-

ment.

To avoid damaging the block, remove an insert
with a tool designed for this purpose. When install-
ing a new insert, make certain the counterbore is
clean and smooth. Use an installer tool that will
keep the insert in true alignment with the bore.
Cool the insert and the installing tool with dry
ice for 30 minutes. Immediately after removing a
seat insert from the dry' ice, position it over the
counterbore. Make certain the valve seat is facing
out. Drive the insert with the tool until it bottoms
in the counterbore. After installation, check the
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1—Valve Seat Refacer
2—Cylinder Block
3—Valve Scats

valve seat for concentricity with the valve guide.
Grind the valve seat using the procedure given in
Par. D-71.

D-T1. Valve Seat Inspection and Refacing

Inspect the valve seats for cracks, burns, pitting,
ridges, or improper angle and reface. 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
refacing the valve seats.

Refacing the valve seats may be accomplished with
a valve seat grinder in accordance with the manu-
facturer’s instructions (Fig. 57).

The valve seat width after refacing should meas-
ure 3% to 34 of an inch [1,98-2,38 mm.] for intake
valves and 34 to %; of an inch [2,38-2,78 mm.] for
exhaust valves. The width may be checked by

FIG. SBHCHECKING VALVE SEAT WIDTH
1—Valve Seat
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placing a scale across the face of the seat (Fig. 58).
If the width of the seat is greater than specified it
should be narrowed by removing stock from the
top of the seat with a valve seat relief counterbore
and if necessary. from the lower edge of the seat
with a 70° valve seat cutter Fig. 59.

10085

FIG. 59—NARROWING WIDTH OF VALVE SEAT
1—PFilot J—Pilot
2—Relief Counterbore 2—Narrowing Cutter

The proper method of valve seat refacing when
using a valve seat relief counterboring set and a 70°
valve seal narrowing cutter is outlined below. Seat
width should always be narrower than the valve
face as illustrated by A in Fig. 60. Wide valve seats
tend to collect carbon while narrow wvalve seats
prevent the valve head from rapidly dissipating
heat to the block.

Valve ports in L6-226 engines are not machined per-
pendicular to the centerline of the crankshaft,
therefore the valve head sets at an angle in relation
to the top surface of the block when properly as-
sembled in its guide (see B in Fig. 60).

10512
FIG. 60—PROPERLY REFACED VALVE SEAT

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 and/or a high shoulder may be left in
the block. In such cases, the counterbore in the
surface of the block must be recut. Also, narrow the
valve seat (shown at C in Fig. 60). This operation is
performed only after the valve seats have been
refaced and then only when necessary.

If the counterbore in the block is satisfactory and
the valve is setting high on the valve seat, a 70°
valve seat narrowing cutter may be used with a
pilot to increase the inside diameter of the valve
port thereby reducing the seat width from the
lower inside edge of the seat as shown by D in
Fig. 60. In some cases, it is necessary to obtain
proper concentricity of the diameter at the lower
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inside edge of the seat, or to clean up any roughness
in the valve port that is evident just below the
valve seat. : :

CAUTION: When using valve seat cutting tools,
. care must be taken to remove only the minimum
amount of metal necessary to satisfactorily accom-
plish that phase of the operation being performed.
Excessive removal of material may damage the
block beyond repair by factory approved methods,
or nullify the reconditioning work that had been
accomplished ori the valve seat up to that point.

A simple check can be made to prove the fit of the
valve in the valve seat. by spreading a thin film of
prussian blue on the valve face and then inserting
the valve into the valve seat (Fig. 61). With hand
pressure, rotate the valve a quarter of a turn and
then remove the valve and observe the transfer of
prussian blue to the valve seat. An uneven transfer
of prussiarr blue will indicate an inaccurate valve
and valve seat refacing operation.

D-72. Valve Guide Replacement

Damaged, loose, or worn valve guides must be re-
placed. The guides may easily be removed with
Valve Guide Remover and Replacer KF-27 (Fig.
62). If a valve guide is loose in the cylinder block,
the valve guide bore should be reamed and an
oversize guide should be installed.

‘10560

FIG. 61 —CHECKING FIT OF VALVE IN VALVE SEAT

1—Prussian Blue 2-—Valve

Assemble the tool as shown in Fig. 62, using the
angular spacer (3), with the thickest part of the
spacer toward the manifold side of the cylinder
block, and the small nut (4) at the end of the shaft
inside the valve chamber. Be sure to place the
thrust bearing with the rotating face toward the
nut on the outside end of the tool. Hold the shaft
(1) to prevent rotation and tighten the nut (2) until
the valve guide is pulled free.

Check the valve guide bore in the block as weil
as the outside diameter of the new valve guide for
size, to obtain .0005-.003 of an inch [,0127-,0762
mm.} press fit. Valve guides are available in .0005
and .0055 of an inch [,0127-,139 mm.] oversizes,
marked “A” and “L’’ respectively for identification.

Valve Guide Remover
and Replacer—KF-27

CYLINDER BLOCK
-

-VYALVE GUIDE

FIG. 62—REMOVING VALVE GUIDE FROM
CYLINDER. BLOCK

To replace a valve guide, place the guide (tapered
end toward the top of the block) in the proper posi-
tion in the bore. Assemble Valve Guide Remover
and Replacer KF-27 as shown in Fig. 63, using the
collar (8) with the proper end set into the valve
port bore as required, and the recessed nut (6) at

Valve Guide Remover
and Replacer—KF-27

INSTALLING VALVE GUIDE
INTAKE SP-126

INSTALLING VAI.VE GUIDE
EXHAUST

FIG. 63—INSTALLING VALVE GUIDE IN
CYLINDER BLOCK

the end of the shaft inside of the valve chamber and
the sleeve (7) at the top of the shaft. Hold the shaft
(1) to prevent rotation and tighten the nut (2) until
the valve guide top end is 174 inches [30,95 mm.]
below the top face of the cylinder block.

Use Valve Guide Reamer C-249 to ream the valve
guides to .3432-.3422 inch [8,71-8,69 mm.] diam-
eter (Fig. 64).

D-73. Tappets and Cover

A mushroom type, two piece self-locking tappet is
used in Model L.6-226 engine. The tappets, operat-
ing directly on the lobes of the camshaft, are housed
in bores of the cylinder block tappet chamber. The
tappets are adjustable to maintain the specified
clearance between the tappet and valve stem. Tap-
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FIG, 64—REAMING VALVE GUIDE

1—Reamer
2—Valve Guide

pets are available in standard size and .001, .002
and .005 inch [,0254, ,0508, ,127 mm.] oversizes.
Oversize tappets are identified by a letter on each
tappet as follows: .001 oversize is identified by the
letter “B”, .002 is “D” and .005 is “K”.

The tappet chamber cover includes an integral
ventilator tube to provide crankcase ventilation.
The cover is mounted on the cylinder block to
c?vqi' the tappet chamber and prevent the loss
of oil.

FIG. 65—REAMING TAPPET BORES

1I—Reamer
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D-74. Tappet Inspection and Fitting

Inspect each tappet carefully. Worn, scored or
damaged tappets must be replaced. Standard tap-
pet diameter is .6855-.6860 of an inch [17,41-
17,42 mm.]. Tappets are a selective fit in the tap-
pet bores. Proper tappet fit may be determined by
rotating the tappet in the bore; if properly fitted,
a slight drag should be evident. If the tappet is
loose, selectively fit another standard or an over-
size tappet, or ream the bores to accommodate
the next oversize tappet (Fig. 65).

D-75. Crankshaft Rear Oil Seal

The rear end of the crankshaft is sealed against oil
leaks by the gaskets (or seals) of the rear filler
block and filler block guard. The filler block guard
is mounted in a recessed groove of the cylinder
block and is held in position by the filler block, with
the gasket (or seal) fitting snugly against the crank-
shaft.

10585

FIG. 66—CRANKSHAFT REAR FILLER BLOCK
DOWEL PINS

1—Guard 4—Ping
2—Seal 5—3eal
3—Holes 6—Filler Bilock

A new rear bearing oil seal assembly designed to
reduce the possibility of leakage at the rear oil
seal entered production with engine serial numbers
SW-6-L-226-13542 and TW-6-L-226-74176. The
improved rear bearing filler block is provided with
dowel pins, as shown in Fig. 66.

NOTE: Early production vehicles with this change
had the dowel pins located in the filler block as
illustrated in Fig. 66. On later production vehicles,
the dowel pins are located in the guard. Whichever
assembly is present will have dowels in one of these
two mating parts and matching holes in the other
part. With this assembly, the oil pan side gaskets
must have a hole in the proper location for the
dowel pins. See Par. D-110.

Whenever a filler block and guard are removed
that do not have the dowel pins, they should be
replaced with this new assembly. For converting
to the doweled block and guard, a special Rear
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il Seal Service Kit with all the necessary parts is
available.

The filler block is bolted to the cylinder block with
the gasket (or seal) fitting snugly against the
crankshaft (Fig. 67).

The filler block and guard are removable for gas-
ket replacement with the engine installed in the
vehicle when made accessible by removing the oil
pan,

FIG. 67—CRANKSHAFT REAR OIL SEAL AND
FILLER BLOCK

1—CGuard
2——0il Seal
3—TFiller Block

D-76. Crankshaft Rear Filler Block Guard

Clean the crankshaft rear filler block guard
thoroughly. Remove and discard the gasket (or
seal) and clean the groove in the guard. A graphite
impregnated oil seal should be used when replace-
ment of the gasket is necessary.

To install the oil seal, slightly flatten the seal and
insert it in the groove, seating it firmly by rolling
with a mandrel. Roll from the ends toward the
center of the seal. The ends of the seal should ex-
tend slightly beyond the flat surface of the guard.
In order that this seal may be effective against oil
leakage, it must be centered with respect to the
crankshaft and exert uniform pressure all the way
around the crankshaft. No shellac or sealing com-
pound is needed between the 6il seal and the groove
in the guard.

D-77. Crankshaft Rear Filler Block

Clean the rear filler block thoroughly. Remove the
cork gasket (or seal) material and carefully clean
the grooves. Lightly coat the contact surface of
the oil pan and gasket with gasket paste and place
the gasket in the groove in the filler block.

To install the oil seal, insert it in the groove and
seat it firmly by rolling with a mandrel. Roll from
the ends toward the center of the seal. The ends

of the seal should extend slightly beyond the flat
surface of the filler block (Fig. 68).

FIG. 65—INSTALLING OIL SEAL IN CRANKSHAFT
REAR FILLER BLOCK

D-78. Crankshaft Front Filler Block

The front filler block is mounted to the cylinder
block and front end plate. A gasket cemented in
the groove of the filler block provides the front seal
for the oil pan.

The filler block gasket may be replaced with the
engine installed in the vehicle, after it has been
made accessible by removal of the oil pan.

D-79. Qil Pump

The engine is pressure lubricated by a submerged,
progressing-tooth-gear oil pump (Fig, 69) located
in the oil pan. The pump, gear driven by the cam-
shaft, draws oil through a floating oil screen and
forces it under pressure to the main oil gallery, and
thence to all main, connecting rod and camshaft
bearings, as well as to the tappets, timing chain
and gears. The cylinder walls and pistons are sup-
plied with oil from spurt holes in the lower ends of
the connecting rods. The pressure at which the oil
relief valve opens with standard setting is ap-
proximately 35 Ibs. [2,46 kg-cm?]. Safe minimum
pressure is 6 lbs. [0,421 kg-cm?] at idle and 20 1bs.
[1,406 kg-cm?] at 2000 rpm. (35 mph. [56 k.]).

The oil pump may be removed for repairs or re-
placement with the engine installed in the vehicle
after it is made accessible by removal of the oil pan.

D-80. Qil Pump Disassembly
Before disassembling the oil pump clean it thorough-
Iy in a suitable cleaning solvent.

a. Remove the cotter pin attaching the float to
the pump. Remove the float from the pump.

b. Remove the pump cover and gasket. Discard
the gasket.

¢. Drive out the pin that secures the camshaft
drive gear to the oil pump drive shaft.

d. Using a suitable drift, drive out the drive
shaft.

e. Remove the idler gear from the pump body.
f. Remove the idle gear shaft (if necessary).

g. Remove the drive gear from the drive shaft.
The gear is pressed on and keyed to the shaft.
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FIG. 69--0IL PUMP AND SCREEN

D-81. Inspection and Repair

Replace the oil pump body if it is cracked or dam-
aged. If the oil pump body bushing is worn to per-
mit a clearance of over .005 of an inch [,127 mm.]
measured between the gear teeth and the pump
body (Fig. 71), the bushing must be replaced and
line reamed to .500-.501 of an inch [12,70-12,72
mm. | diameter.

FIG. 70—REMOVING OIL PUMP DRIVE SHAFT
AND GEAR ’
1—Driver 3—Drive Shaft
2—Body 4—Drive Gear

If the drive shaft is worn it must be replaced.
Specified drive shaft diameter is .4990-,4985 of an
inch [12,67-12,66 mm.]. If the cover plate is worn
from contact with the gears or if it is cracked, it
must be replaced. Using the edge of a steel scale
placed across the bottom face of the pump gears
check the clearance between the scale and the face
of the pump body with a feeler gauge (Fig. 72).
This clearance must be .001-.004 of an inch [,0254-
,1016 mm.|.
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FIG. 71—CHECKING GEAR TOOTH TO
BODY CLEARANCE
1—Feeler Gauge 2—Drrive Gear

If the teeth of the gears show excessive wear, the
gears should be replaced. However, if inspection of
various parts indicates extensive wear it is recom-
mended that the oil pump assembly be replaced.
The float assembly should be thoroughly cleaned
and blown out with compressed air. Replace the
float if it or the screen is damaged.

FI1G. 72—-CHECKING GEAR TO COVER CLEARANCE

1—Straight Edge 3—O0il Pump Body
2—Feeler Gauge 4—Drive Gear

D-82. Oil Pump Assembly

After inspection and repair of the oil pump com-
ponents assemble the pump {(Fig. 73) as follows:
a. Press the gear on the drive shaft with the hole
in the gear and in the shaft aligned. Install a new
pin and peen the ends of the pin, making sure they
are flush with the outside diameter of the gear. If
a new shaft is to be installed it is furnished with a
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new camshaft gear already assembled.

b. Install the drive shaft and gear assembly in
the oil pump body.

¢. Press the drive gear on the lower end of the
drive shaft, using a new key. As indicated in Fig,
74 the gear should be pressed onto the shaft until
there is .002” to .004” [0,0508 a 0,1016 mm.] clear-
ance measured between the end of the camshaft
gear and the pump body. o

FIG. 73—OIL PUMP

1—Oil Pump Shait 6—Driven Gear
2——Woodruff Key 7—Drive Gear
3—Body 8—Cover

. 9—Tab Lockwasher
10—Rolt and Lockwasher

d. Press the idlé_r gear shaft into the oil pump
body and install the idler gear on the shaft.
@. Install a new gasket and the pump cover.

i
o

aL-- -_—1-
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FIG. 74—LOCATING CAMSHAFT GEAR ON
OIL PUMP SHAFT

1—Prick Punch Mark in Gear
2—'Taongue
3—Shaft
4—Driil Hole at Right Angle with Tongue
SHPumP'Body
. 6—.002" to .004 " [0,0508 a 0,1016 mm.)]

NOTE: Effective with engine S/N SW6L-226-
13509 and TWG6L-226-74081 a production change
was made to include a tab lock washer under each
of the six oil pump cover screws. The installation
of these tab lock washers will eliminate the possi-
bility of the cover coming loose. Install the tah
lock washers on all pump cover screws without
them. Also, oil pump cover screws having an over
all length of 24” [2 cm.] must be used with the tab.
lock washers. Check the screws for proper length
and replace them with screws of the correct length
if they prove to be shorter than 34”.

Torque the oil pump cover screws 7 to 10 lb-ft.
[1,0 a 1,4 kg-m.}. Bend one of the tabs against each
screw to secure it. . -~

f. Install the oil pump float on the cover and

secure it with a cotter pin.
g- Rotate the drive shaft. The shaft and gears
must rotate freely,

D-83. Oil Pump Bushing (In Cylinder Block)
Replace the oil pump bushing if it is worn or locse
in the cylinder block -bore. A loose bushing. may
slip out of place and restrict the oil gallery.

The bushing may be driven out with a suitable
drift inserted in the distributor drive shaft bore
from the top of the cylinder block. Install the bush-
ing from the bottom of the cylinder bleck, using a
suitable driver. The bushing must be flush with the
bottom of the cylinder block and must not restrict
the oil gallery. : -

D-84. Oil Pan

Examine the oil pan carefully for evidence of cor-
rosion, dents, or other damage. Replace with a new
pan if necessary. Special attention must be given
to the bolting flange to assure proper alignment
and a tight seal at the cylinder block. Whenever

“the oil pan is removed, replace all gaskets regard-

less of condition.

D-85. Flywheel-

The flywheel is mounted to the rear flange of the
crankshaft. The crankshaft, flywheel, and clutch
assembly are statically and dynamically balanced
separately and as a unit; therefore, the components
should be assembled in their original relative posi-
tions to maintain this balance, if possible.

D-86. Flywhee! Inspection

Inspection should be done only when assembling
the flywheel to the crankshaft when assembling the
engine. Clean the flywheel thoroughly with a suit-
able cleaning solvent and wipe dry. Inspect the
clutch face of the flywheel for burned condition,
rivet grooves or scuffed condition.

Check the flywheel for run-out, warping, and wear.
Mount the flywheel on the crankshaft, with the
crankshaft in the cylinder block. Mount a dial in-
dicator with the contact button of the indicator
resting against the clutch face of the flywheel
(Fig. 75). Set the indicator at zero and rotate the
flywheel. Maximum allowable run-out is .005"
{0,127 mm.].

Relocate the dial indicator and check the run-cut
on the surface where the clutch pressure plate cover
bolts to the flywheel. Maximum allowable run-cut
is .005 of an inch [,127 mm.]. Excessive run-out at
the bolt circle or the clutch face will seriously affect
chitch action; therefore, it is recommended that
the flywheel be replaced if the run-out exceeds the
specified limits.

Inspect for worn, broken or chipped ring gear
teeth and replace the ring gear if necessary. Strip-
ped threads in the tapped holes for pressure plate
cover will require replacement of the flywheel.

D-87. Ring Gear Replacement

To remove the ring gear from the flywheel, drill 2
%% inch [9,52 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
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FIG. 75—CHECKING FLYWHEEL leN-OUT

1—Djial Indicator

the new ring gear evenly to 650°-700°F. [343°-
371° C.], and place it on the cold flywheel, making
certain that the chamfer on the teeth is opposite
the clutch side of the flywheel. Be sure that the
ring gear is firmly seated on the flywheel. Allow
the ring gear to cool slowly to shrink it onto the
flywheel.

D-88. Clutch Housing

The clutch housing, which encloses the-flywheel
and clutch, is bolted to the cylinder block. A re-
movable pan, bolted to the bottom of the housing,
provides access to the clutch and flywheel. 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 cylinder block or engine rear end
plate without evidence of warpage. The rear face
must be parallel to the front face., Improper align-
ment will seriously affect the alignment of the
power train. In addition the hole in the rear of the
housing, which serves as a pilot for thé transmiis-
sion, must be concentric with the crankshaft.
With the clutch housing installed, the run-out of
the pilot hole and the rear face of the housing can
be checked with a dial indicator. Install a clutch
plate aligning arbor on the crankshaft pilot bushing,
expanding it so that it is tight and will not wobble.
Then attach the dial indicator to the arbor with
the indicator button resting against the rear face
of the clutch housing,

Rotate the fiywheel, noting the run-out on the
indicator. Maximum allowable run-out is .005 of
an inch [,127 mm.]. Relocate the dial indicator so
that the indicator button will indicate the run-out
of the pilot hole in the clutch housing. Rotate the
filywheel and note the run-out which should not
exceed .006 of an inch {,152 mm.].

If desired, a suitable fixture can be made to at-
tach to the flywheel with one of the flywheel bolts,
. provided the clutch is not installed on the flywheel,
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so that the dial indicator can be mounted on it to
check the clutch housing run-out

NOTE: Clutch housing run-out should be checked
after the clutch housing is installed when assembi-
ing the engine. ‘

D-89. Core Hoie Expansion Plugs

Any evidence of coolant leakage around the core
hole plugs will require plug replacement. There are
five plugs in the left side of the cylinder block and
one at the rear (Fig. 76).

The plugs can be replaced with the engine installed
in the vehicle.

FIG. 76—CORE HOLE EXPANSION PLUGS

The expansion plugs may be removed by drilling
a 14 inch [12,7 mm.] hole through the expansion
plug, drilling as close as possible to the flange of
the plug. Cut through the flange with a hacksaw
blade being careful not to cut into the cylinder
block. Drive a small drift between the flange and
block where the cut was made. Pry the plug out of
the block.

Before attempting to install the new plug, clean
the hole in the block thoroughly. Apply a thin coat
of gasket paste on the plug. Install the plug.

D-90. Cylinder Head

Replace the cylinder head if cracked, or warped
147 [,793 mm.] or more over the full length of
the head. Uneven surface condition in localized
areas of the head cannot exceed .0107 [0,254 mm.].
If any tapped hole for spark plugs or water tem-
perature gauge has damaged threads which can-
not be cleaned. up with the proper tap, or if
the threads are stripped, replace the cylinder head.
Be sure that all water passages are open and that
all carbon is removed.

D-91. ENGINE ASSEMBLY

The engine assembly procedure in the following
paragraphs is given in the sequence to be followed
when the ex}_giqe is being completely overhauled.
Individual inspection, repair, and fitting operations
previously detailed are to be performed when
necessary throughout the assembly procedure.

The assembly procedure does not cover accessories.
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If & new cylinder block fitted with pistons is used
many of the operations will be unnecessary. Most
of the operations as given are also applicable with
the engine installed in the vehicle.

D-92. Install Oil Gallery Plugs

Dip plug threads in suitable sealing compound and
install the plugs in the front and rear ends of the
oil gallery. :

D-93. install Tappets

The tappets and camshaft can be installed while
the engine is in the vehicle if the radiator, timing
gear cover, oil pan, cylinder head and camshaft
have been removed as detailed in Par. D-25. Insert
the tappets in the proper locations after the adjust-
ment screw has been turned down to leave ahout
14 inch 16,35 mm.] of adjustment remaining. Be
sure that all tappets fit snugly in their respective
bores. Refer to Par. D-73 for the fitting procedure.

D-94. Install Camshaft and Thrust Plate

Lubricate all camshaft bearings and cam surfaces
generously with clean light engine oil. Install the
camshaft, locating it properly in the bearings. In-
stall the camshaft thrust plate with two bolts and
lockwashers. Tighten the bolts to 12-15 foot pounds
torque [1,6-2,0 kg-m.].

D-95. Install Oil Drain Tube

Install the oil drain tube with the elip, lockwasher,
and nut previously removed. Be sure that the tube
is installed in the drain hole, the top end flush with
the bottom of the valve chamber.

D-96. Install Crankshaft Rear
Filler Block Guard

Apply gasket paste to the outer edge and shoulder
of the rear filler block guard. Install the guard in
the cylinder block. Make certain that the seal is
concentric with and accurately fits the crankshaft
to eliminate any oil leak at this point. Refer to
Par, D-75 for the fitting procedure.

D-97. Install Crankshaft and Bearings

If there is any reason to believe any of the bearing
cap dowels have been bent, remove those dowels
and install new ones. Refer to Par. D-35.

Fit the four upper main bearings into their respec-
tive locations in the cylinder block. Fit the four
lower main bearings into their respective bearing
caps. Lubricate all bearing surfaces generously with
clean light engine oil. Place the crankshaft in posi-
tion in the cylinder block and install the main bear-
ing caps. Be sure to tighten the bolts in each cap
evenly to pull the cap into place on the dowels
without bending the dowels or distorting the bear-
ing cap. Torque the bolts 85 to 95 Ib-ft. [11,7 a 13,1
kg-m.], rotating the crankshaft after the installa-
tion of each bearing cap is completed.

Install lock wire in the bearing cap bolts of the
front, front intermediate, and rear bearings. The
rear intermediate bearing cap bolts must not be
wired until after the oil pump is installed. Refer to
Par. D-47 for information on fitting main bearings.

FIG. 77—TIGHTENING MAIN BEARING CAP BOLTS

1—Torque Wrench
2—Main Bearing Cap

D-98. Install Front End Plate

Apply a thin coat of gasket paste to both sides of
the frent end plate gasket and assemble the gasket
to the front end plate. Install the front end plate
on the cylinder block. Tighten the 3f; inch [7,9 mm.]
diameter bolts to 12-15 foot pounds torque [1,6-2,0
kg-m.] and the 74; inch [11,1 mm.] diameter bolts
to 40-50 foot pounds torque [5,5-6,9 kg-m.].

D-=98. Install Oil Pressure Relief Valve

Be certain that the recess in the cylinder block is
clean and that all pressure relief valve parts are
clean, then install the valve, spring, washer (if 7
used), plug gasket, and the plug. Tighten the plug
securely. Refer to Fig. 30.

D-100. install Flywheel Housing

Be certain that the mating surfaces of the clutch
housing and cylinder block are clean and smooth.
Place the clutch housing in position and attach
to the cylinder block, installing the long bolts
with the lockwasher and nuts on the flywheel hous-
ing side, Install the two lockwashers and bolts in
the two top center holes, Install the remaining lock-
washers and bolts. Torque all bolts 30 to 35 lb-ft. -
[4,1 a 4,8 kg-m.]. Check the clutch housing align-
ment as described in Par. D-88.

D-101. Instali Flywheel

Be sure that the crankshaft flange to flywheel
mating surfaces are clean to permit proper fly-
wheel alignment. Place the flywheel on the mount-
ing bolts on the crankshaft (Fig. 78). The bolts
are so spaced that the flywheel will fit in only one
position, Assemble the lockwashers and nuts to
attach the fiywheel, tightening the nuts alternately
and evenly until each nut is tightened to 35-30
foot pounds torque {4,8-5,5 kg-m.]. Refer to Par.
D-85 for checking flywheel alignment.
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FIG. 78—INSTALLING FLYWHEEL ON
‘' 7 CRANKSHAFT

D-102, knstall Clutch

To install the clutch assembly with the engine out
of the vehicle, use a clutch plate aligning arbor.
Placing the clutch disc in position against the fly-
wheel, insert the arbor into the crankshaft pilot
bushing and against the clutch disc expanding the
arbor in the bushing to hold it in place (Fig. 79).

Hold the clutch pressure plate assembly in position
against the clutch disc and install the six attaching.
bolts and washers tightening the bolts alternately
and evenly. Remove the arbor.

FIG. 79—INSTALLING CLUTCH ON FLYWHEEL

"1-—Pressure Plate Assembly
2—Clutch Housing
3—Clutch_Arbor
4—Cluteh Disc

D-103. Install Valves and Springs
Install valve springs and retainers by slipping the
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top end of the spring onto the bottom end of the
valve guide and with a large screwdriver pry the
spring and washer over the tappet adjusting screw.
Make certain that the two close wound coils of
each spring aré at the top.

Insert all intake and exhaust valves in their proper
locations. Using a valve spring lifter (refer to Fig.
22), compress the springs, while holding the
valves down, so that the wvalve stem extends
through the valve spring retainer far encugh to
permit installation of the valve spring locks. Heavy
lubricating oil ‘or grease placed on the inside sur-
face of the valve locks will help to hold the locks
on the valve stemn until the valve spring lifter can
be removed. After the valves are installed checlk
the spring height of each spring with the valves in
the closed position. If the spring extends down be-
yond the mean of the gauge, install a service shim
on top of the spring, .

Adjust the valve tappets to the proper specified
clearance., Refer to Par, D-118 for specifications
and adjustment procedure.

D-104. Install Timing Gears and Chain

Set the timing gears into the timing chain so that
the timing marks on the two gears are exactly nine

-links or ten pins apart. Refer to Fig. 25. Place the

small gear of the assembly on the crankshaft and
the large gear on the camshaft after the Woodruff
keys are placed in their respective keyways (Fig.
80).

10577 |

FIG. 80—TIMING GEARS AND CHAIN

1—Crankshaft Gear .5—Camshaft Gear

2—0il Slinger 6-—Timing Chain
3—Lock Plate T—Woodruff Keys
4—MNut

The gears should slip onto the shafts (after the
shafts are rotated to properly align the keyways)
with finger pressure. If the camshaft gear must be
tapped onto the shaft make certain that the cam-
shaft bearing journals are not contacting the side
of numbers 1, 5, or 9 tappets (Fig. 81).

This interference may exist if the camshaft has
moved {o the rear from its normal position during
the installation of the camshaft timing gear. The
camshaft mist be held forward while the timing



JEEP UTILITY VEHICLES ' . D

FIG. 81—CAMSHAFT JOURNAL AND
TAPPET INTERFERENCE

1—Interference

gears are tapped on, to prevent damaging the
tappets.

When the timing gears are fully seated, place the
lock plate on the end of the camshaft, with the tab
m the hole in the camshaft timing gear. Install the
timing gear retaining nut and tighten to 35-40
foot pounds torque [4,8-5,5 kg-m.]. Bend up a
section of the lock plate against the hex flat of the
timing gear nut. Install the crankshaft oil slinger
on the crankshaft, against the timing gear.

D-105. Install Timing Chain Cover

Apply a thin coat of gasket paste to both sides of
the timing chain cover gasket. Position the gasket
on the timing chain cover. If a timing cover oil
seal installing sleeve, as shown in Fig. 82, is avail-
able, place it on the front end of the crankshaft and
carefully locate the timing chain cover on the front
of the cylinder block; using the sleeve as a guide
and to prevent damaging the seal. Attach the cover
with bolts, lockwashers, and nuts. Torque the bolts

10238

FI1G. 82--INSTALLING TIMING CHAIN COVER
AND POINTER
1 —-Timing Chain Cover
2—Timing Pointer
3—0Qil 8eal Installing Sleeve

12 to 15 1b-ft. [1,6 a 2,0 kg-m.]). Two of the cover
bolts also mount the timing pointer bracket as
shown, Remove the sleeve.

D-108. Install Pistons and Connecting Rods

Before installing each piston and connecting rod
assembly in the cylinder block, generously lubri-
cate the entire assembly with clean heavy engine
oil. Install each piston and connecting rod assembly
in the cylinder to which it was previously fitted.
When installing each assembly, rotate the crank-
shaft so that the crankpin is in the down position.
Stagger the ring gaps so that no two gaps are
aligned vertically and are not located over the T-
slot in the piston skirt. Insert the connecting rod
in the cylinder, with the oil spurt hole toward the
camshaft side of the cylinder block. Fit a piston
ring compressor tightly around the piston. Then,
using a hammer handle, gently tap the piston into
the cylinder (Fig. 83).

Lubricate the connecting rod bearing surfaces
generously with clean light engine oil and instali
the bearing cap (Fig. 86). Use new self locking nuts
and tighten to 40-45 foot pounds torque [5,5-6,2
kg-m.].

Refer to Par. D-36 and D-37 for detailed informa-
tion on fitting pistons and rings in the cylinder
hores,

FIG. 83—INSTALLING PISTON AND
CONNECTING ROD ASSEMBLY

1—Hammer Handle
2-Piston
3—Piston Ring Compressor

D-107. Install Oil Pump

The oil pump must be installed so that it is proper-
ly timed with the camshaft since the distributor is
driven by the oil pump shaft. To accomplish this,
rotate the crankshaft to move the piston in the
number 1 cylinder to the top of its stroke. Insert
the distributor main drive shaft in position, from
the top of the cylinder block. Rotate the oil pump
drive shaft so that when the oil pump is installed
the oil pump drive shaft tongue engages the slot in
the lower end of the distributor main drive shaft.
The slot in the top of the distributor main drive
shaft must be approximately parallel to the side of
the cylinder block (Fig. 82). Install the lockwasher
and nut, tightening the nut to secure the oil pump
to the main bearing cap. Install lock wire in the
rear intermediate main bearing bolts and oil pump
attaching bolt to complete the installation. Now
lift out the distributor main drive shaft to permit
cylinder head installation.
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D-108. Install Vibration Damper

To install the vibration damper and hub assembly,
insert the cork keyway plug in the front part of the
keyway in the hub. Place the key in the crankshaft
keyway. Lubricate the polished surface of the dam-
per hub; then, slide the vibration damper assembly
onto the crankshaft and install the lock washer
and bolt to retain the assembly. Tighten the at-
taching bolt to 100-130 foot pounds torque [13,8-
17,9 kg-m.].

EXHAUST
CLOSES

INTAKE
OPENS

0% wf-10°

INTAKE CLOSES EXHAUST OPENS

FIG. 84—VALVE TIMING—EARLY L6-226 ENGINES

D-108. Valve Timing

A high-torque camshaft was installed in production
effective with engine serial numbers SW-6-L.-13138
and TW-6-L-66747. The following procedure for
timing valves applies to both early (Fig. 84) and
late (Fig. 85) production engines,
a. Check the timing marks on the vibration damper
EXHAUST

CLOSES

8 ATC

INTAKE
OPENS
2° BTC

' h
INTAKE EXHAUST

CLOSES OFENS =
42° ABC 42° BBC 10064

FIG. 85—VALVE TIMING—LATE L6-226 ENGINES
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indicated by the timing pointer for top dead center
piston position in No. 1 cylinder.

b. Adjust No. 1 cylinder exhaust valve tappet to a
cold clearance of .020” [0,508 mm.] (.0175" [0,444
mm.] for late engines) with No. 6 cylinder exhaust
valve (No. 12 valve) wide open. Adjust No. 1
cylinder intake valve (No. 2 wvalve) tappet to a
cold clearance of .018” [0,457 mm.] (.0175” [0,444
mm.] for late engines) with No. 6 cylinder intake
valve (No. 11 valve) wide open.

c. With spark plugs removed, turn the engine
slowly clockwise to the point of zero clearance
for No. 1 cylinder intake valve tappet and check
the timing indicater. It should show 10° (late
engines 2°) plus or minus 2° before top center,
for thé opening of this valve. Turn the engine
still further clockwise to establish the closing
point for No. 1 cylinder exhaust valve. This should
be 10° (late engines 8°) plus or minus 2° after top
center,

FIG. 86—INSTALLING CONNECTING ROD
BEARING CAP

1—Connecting Rod Bearing
2—Crankshaft
3—Connecting Rod Bearing Cap

D-110. Install Qil Pan

Apply a thin coat of gasket paste over the engine
surface of the oil pan gaskets. Place the oil pan
gaskets in position on the cylmder block.

Install the front filler block, using a new gasket
coated with gasket paste. Sirice the filler block fits
in place against the oil pan gaskets, the gaskets
must be on the cylinder block before installing the
filler block.

Install the rear filler block using a new gasket
coated with gasket paste. The rear filler block also
fits against the oil pan gaskets, hence the gaskets
must be on the cylinder block before installing the
rear filler block.

4—Cotmecting Rod Bearing
5—Connecting Rod
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NOTE: Where an engine has a filler block with
dowel pins (see paragraph headed CRANKSHAFT
REAR OIL SEAL) the oil pan side gaskets must
have matching holes shown as A in Fig. 87. It is
possible to have new oil pan side gaskets without
these holes. When required, locate and make the
holds in the gaskets using the dimensions given in
Fig. 87.

10508
FIG. 87—0IL PAN GASKET HOLE LOCATION

A— 1257 10,318 cm| Dia.

B— .373" 10,947 cm.

C— 613" {1.557 cm.]

D-—3.938" [10,003 cm.]

E—3.325" [8,446 cm.]
To complete the installation of the front filler
block, install the lower three cap screws through
the timing chain cover, threading them into the
front filler block to hold it against the engine front
end plate.
Apply a liberal coating of nondrying Permatex or
equal to front and rear filler block seal grooves in
the oil pan. Set the oil pan in position on the
cylinder block and install the oil pan bolts and
lockwashers, tightening them to 12 to 15 Ib-ft.
torque [1,6 a 2,0 kg-m.]. Wipe off the excess
Permatex. Install the oil pan drain plug and
gasket and tighten the plug securely.

D-111. Install Valve Tallet Cover

Apply a thin coat of gasket paste over both sides
of the valve tappet cover gasket. Position the
gasket on the cover. Before installing the cover,
be sure that the two tappet chamber oil shields
(Fig. 21) are securely held in place by their spring
clips and that they are positioned properly. As-
semble the cover with gasket to the cylinder block
and attach with three rubber oil seals, flat washers,
and nuts (gaskets were used in place of the oil
seals and washers on earlier models).

Torque the nuts 7 to 10 Ib-ft. [0,96 a 1,3 kg-m.].

D-112. Install Cylinder Head

a. 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.

b. Blow all dirt or carbon out of the blind tapped
bolt holes in the cylinder block.

¢. Inspect all tapped holes and studs for damage.
Repair any damaged threads. Replace any broken
studs.

- d. Examine cylinder head and block for distortion.

Uneveness between the cylinder head and block
must not exceed .015” [0,381 mm.] at any point.
e. Inspect the new cylinder head gasket to be sure
it is in perfect condition.

f. Inspect condition of all cylinder head bolts, par-
ticularly the threads. Replace any not in perfect
condition.

g. Place the cylinder head on top of the block
without the gasket. Run all bolts in by hand with-
out washers under the bolt heads. Each cylinder
head' bolt must turn down freely with the head
of the bolt tight on the cylinder head. If any bolt
does not turn down freely, retap the threads of
that particular bolt hole. Where a bolt does not
run down tight on the cylinder head, check to make
sure foreign material in the bolt hole is not restrict-
ing entry of the bolt. If there is no restriction,
thread the hole deep enough so the bolt can be run
down tight on the cylinder head.

h. Cut the hexagonal heads from two cylinder
head bolts and file a screw driver slot in the cut
end of each.

i. Install these two modified guide pins in the
cylinder block holes numbered 24 and 26 in Fig,
88. The location and smaller size of the number
24 and 26 holes make these the only locations that
can be used effectively for guide pins.

i- Place the cylinder head gasket over the guide
pins and position it flat on the cylinder block.
Place the cylinder head over the pins and down
against the gasket. :

NOTE: On some vehicles, restricted firewall clear-
ance may preveit the gasket and head from being
easily positioned as described. In any such case,
install one of the .uide pins in the number 26 hole.
Then, holding the rear of the gasket and head to
one side, place the front over the guide pin and
lower them onto the block. Swing the rear of the
gasket and head into place on the block. Then, in-
stall the second guide pin in the number 24 hole.

k. Coat the threads of the cylinder head bolts with
gasket paste. : .

l. Install the cylinder head bolts with washers.
Tighten the bolts until they are snug. Remove the
two guide pins and install two head bolts in these
locations. Torque all head bolts in the sequence
given in Fig. 88. Torque with a torque wrench 35
to 45 Ib-ft. [4,8 a 5,5 kg-m.].

m. Start the engine and let it warm to normal
operating temperature. Retorque in sequence to the
specified torque. ‘

n. Check the gasket and all head bolts .fo1 leaks

|
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FRONT 10063
FIG. 88—CYLINDER HEAD BOLT TIGHTENING

SEQUENCE
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NOTE: Any time the head has been removed it is

‘advisable to check the tightness of the head bolts
again after 500 and again after 1000 miles of normal
operation. Always torque with a torque wrench in
the sequence given, to the specified torque, and
with the engine at operating temperature. S

D-113. Install Distributor Main Drive Shaft
Insert the distributor main drive shaft in the open-
ing in the cylinder head. The slot in the head of the
shaft must be approximately paraliel to the sides of
the cylinder block with the offset (narrow) side
toward the valve side of the cylinder block (refer
to Fig. 89). When properly positioned the shaft
will protrude approximately }{ of an inch [3,17
mim.] above the top of the cylinder head.

D-=114. Install Manifolds

Assemble the intake and exhaust manifolds before
-installing them on the cylinder block. Make certain
that no foré¢ign objects are inside the manifolds,
and that all passages are clear. Place the manifold
gasket in position on the side of the cylinder block.
Then, carefully slide the manifolds onto the studs

FIG. 89—CORRECT POSITION OF DISTRIBUTOR
MAIN DRIVE SHAFT

I_Approxxmatcly Parallel
2—Dhstributor Main Drive Shaft
3—Narrow Side of Distributor Drive Shaft

and against the cylinder block, being careful not to
damage the pasket. Hold the manifolds in that
position while a retainer and nut are assembled on
one of the top studs to support the manifolds. In-
stall retainers and nuts on all manifold studs ex-
cept the top end and lower center studs, on which
a plain washer and nut are used.

In some cases it is possible to position the manifold
and the wvalve cover in such a manner that the
manifold overlaps the upper rear corner of the
valve cover. When tightened, the manifold could
ieak. Check to make sure this condition does not
exist.
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Torque -all nuts 30 to 35 Ib-ft. [4,1 a 4,8 kg-m.]
starting from the center of the manifold and
working out toward the ends.

P-115. Install Water Pump

Make certain that the mating surfaces of the water
pump and the cylinder block are clean and smooth.
Apply a coat of gasket paste to both sides of the
water pump gasket. Position the gasket against
the cylinder block. Slide the water pump onto the
studs and against the gasket and cylinder block.
Instail the attaching bolts, stud nuts and lock
washers. Tighten the bolts and nuts alternately
and evenly to 15 to 20 1b-ft. torque {2,1 a 2,8 kg-m.].
D-116. Install Qil Level Indicator

When installing the oil level indicator (dip stick)
check the starter cable to be sure the two do not
contact. If there is possibility of contact, perform
the following:

a. Curve the slack in the starter cable away from
the engine and the oil level indicator. It may be
necessary to loosen the terminal nut, reposition the
cable end, and retighten the nut.

b. The oil level indicator may be moved away from
possible interference by bending it toward the
block. First be sure the indicator is fully inserted.

FIG. 90—CAMSHAFT, TAPPET AND VALVE

‘Then bend the indicator using the boss on the
block as the pivot point for the bend.

R-117. VALVE ADJUSTMENT

Proper adjustment of the intake and exhaust valve
tappets is important to prevent burning of valves
and poor engine performance. This adjustment
consists of obtaining a specified ¢learance between
the tappet adjusting screw and the €nd of the valve
stem. The relative positions of these parts are
shown in Fig. 90.
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The tappets should be adjusted to the proper clear-
ance with the engine cold (at room temperature)
and without starting the engine. Each vaive tappet
can be properly adjusted only when the tappet is
on the heel or “low” portion of the cam.

D-118. Valve Adjustment Procedure

The tappets are adjusted by turning the tappet
adjusting screw to obtain the proper clearance.
Special wrenches should be used to facilitate ad-
justment. The proper clearance is .014 of an inch
[,335 mm.] for both the intake and the exhaust
valves. Adjustment of tappets is as foliows:
Crank the engine over to close the valve and check
the clearance with a feeler gauge (Fig. 91). To
adjust the clearance hold the tappet from turning
with a tappet wrench and turn the tappet adjusting

. ol ol
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FIG. 91—CHECKING VALVE CLEARANCE

1—Feeler Gauge 3—Tappet
2—Valve Stemn 4—Tappet Adjusting Screw

screw using a second tappet wrench to obtain the
proper clearance (Fig. 92). Remove the wrenches
and recheck the clearance. Readjust if necessary.
Check and adjust each of the tappets to the proper
clearance in the following sequence. Tappets are
counted consecutively starting from the front of
the engine. .

-119. Tappet Adjustment Sequence
With Valves No. Jand 3fully raised —  Adjust Tappets No. 30 and 12
With Valvos Ne. 8and 9 fully raised Adjust Tappets Mo, 4and &
With Valves No. 2and 8 fully raised Adjust Tappets MNe. 7 and 71
With Valves M. 10 and 12 fully raised Adjust Tappets Ne. 1and 3
With Valves No. 4 and 5 folly raised Adjust Tappets Ne. Sand 8
With Valves No. 7 and 17 fully raised Adjust Tappets No. 2and €

Fryr
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FIG. 92—VALVE TAPPET ADJUSTMENT
I—Tappet Wreniehes

D-120. OILING SYSTEM

The engine pressure lubrication system is designed

to provide adequate lubrication to all working

parts of the engine (Fig. 1).

The engine is pressure lubricated by a gear type
cil pump driven from the engine camshaft. The
pump is provided with a floating, screened, intake

-that prevents the recirculation of any sediment

that might accumulate in the oil pan.

By means of this pump the engine oil is forced
through the drilled passages in the crankshaft, to
efficiently lubricate the main and connecting rod
bearings. Oil is also force fed to the camshaft bear-
ings, timing gear chain and timing gears and vaive
tappets. The pressure under which oil is forced
through the system is controlled by an oii pressure
relief valve, located in the engine cylinder biock.
The relief valve is designed to open when excess
pressure develops in the system, relieving the pres-
gure and returning the excess oil to the oil pan.
The cylinder walls and piston pins are supplied
with oil from spurt holes in the connecting rods.
At the same time, a portion of the engine oil is con-
tinuzlly by-passed through the oil filter which effec-
tively removes foreign matter which may be sus-
pended in the oil. The oil pressure gauge in the in-
strument panel and the oil level gauge or dip stick
in the side of the engine provide a means for checi:-
ing the oil pressure and oil level,

The engine crankcase is ventilated by circulating
air through it tc remove fuel and water vapor
which would otherwise condense and contaminate
the engine oil. Air is drawn intc the crankcase
through the bresther cap on the oil filler - tube.
After circulating inside the crankcase, the air is
drawn out through a tube on the valve tappet
chamber cover, The end of the tube extends down
inte the air stream resulting from the forward
motion of the vehicle producing suction at the tube
outlet. :

D-121. Oil Filter

Model L6-226 engine is equipped with the replace-
able 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 one.
The filter assembly may be replaced by detaching
the cil lines at the case and removing the clamp
bolts and washer. B

D=122. OCil Pressure Relief Valve

{Refer to Fig. 30). The oil pressure relief valve
is located in the right side of the cylinder block be-
low the valve chamber and toward the rear of the
engine. The relief valve consists of a valve, spring,
washer (if used), gasket and plug which can be re-
moved as described in Par. D-30.

Inspect the valve and the bore in the cylinder
biock and remove all dirt or foreign matter, clean-
ing thoroughly. If the valve is scored replace it. If
the valve bore is scored smooth it with crocus cloth.
The oil pressure relief valve spring should have a
free length of 1.87” to 2.00” [47,5 a 50,8 mm.], If
the valve spring is collapsed or weak, replace the
spring or install service washers between the spring
and the plug as required to increase the spring
tension and the oil pressure.

D-122, Checking Qil Pressure
If the oil pressure indicator or gauge shows in-
sufficient pressure, stop the engine at once and
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check the engine oil level as shown on the oil level
gauge (dip stick)., Next check the oil pressure in-
dicator or gauge to be sure it is functioning proper-
ly. When sure the indicator is indicating correctly’

check the following:

a. Check the oil pressure relief valve. If the oil
pressure is low the valve may be stuck open or the
spring may be weak. If the oil pressure is high the

valve may be stuck closed.

b. Check for oil leaks if the oil pressure is low.

¢. Check the oil pump intake screen after removing
the oil pan, if the oil pressure is low. The screen
may be plugged with sludge, restricting the oil
pump intake.

d. Remove the oil pump and disassemble it to
check for worn gears, sheared pins, etc., if the oil
pressure is low.

e. Check for worn main and connecting rod bear-
ings, if the oil pressure is low.

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

Pocr- 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
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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

Burned Valves and Seats—Continued
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
Qil System Failure
Scored or Leaky Piston Rings

Popping-Spitting-Detonation
Improper Ignition
Improper Carburetion
Excessive Carbon Deposit in Combustion

Chambers

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
0Oil Leaks at (Gaskets or Oil Seals
Excessive Clearance, Valve Stem to Valve Guide
(Intake)
Cylinder Bores Scored, Qut-of-Round or Tapered
Too Much Clearance, Piston to Cylinder Bore
Misaligned Connecting Rods
High Road Speeds or Temperature
Crankcase Ventilator Not Operating
Oil Too Thin
Crankcase Overfilled
Leaky Vacuum Pump Diaphragm
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SERVICE DIAGNOSIS (Continued)

Low Qil Pressure

0Oil Pressure Indicator or Sending Unit Defective

0Oil Too Thin

Faulty Oil Pressure Relief Valve
Dirty Oil Pump Intake Screen
Qil Passage Leaks or Fractures
Leaky Oil Pump

Too Much Clearance at Crankshaft, Connecting

Rod and Camshaft Bearings

Leaky Oil Pump Drive Shaft Bushing

Bearing Failure

Crankshaft Bearing Journal Out-of-Round

Crankshaft Bearing Journal Rough

Lack of Qil
Oil Lealkage
Dirty Oil

Low Oil Pressure or Oil Pump Failure
Drilled Passages in Crankcase or Crankshaft

Clogged
Oil Screen Dirty
Connecting Rod Bent

L6-226 ENGINE SPECIFICATIONS

Metric
ENGINE:

TF¥De. o L-head | L.
Number of Cylinders. .. ............... . 6
Bore.......... ... ... 3" 84,13 mm.
Stroke........... ... ... .. .. ... .... 434" 111,12 mam,
Piston Displacement. .. ................ 226.2 cu. in. 3707 cm?
Bore Spacing (center to center). ... ... ... 3.876" 98,450 mm.
Firing Order........................... 1-5-3-6-24 |
Compression Ratio:

Standard............. ... ... ... ..... '6.86 to 1 6,86a1

Optional. ........................... 7.3to1 73al

Compression Pressure. . ........... ... 125to 40 psi. | L.
Horsepower (SAE). ............. ... .... 26.33 26,33
Horsepower {(max. brake)........... .... 105 @ 3600 rpm, | L.
Maximum Torque (@ 1400 rpm.. .. ... ... 190 1b-ft, 26,27 kg-m.
IdleSpeed. .. ...... ... ... ........... 550 rpm. |
Governor Speed (optional):

Velocity. . ................. ... ..... 2200 to 3800 rpm.

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

PISTONS:

Material........... ... ... ... .. ... Aluminum Alloy
Description. ......._.................. Cam Ground, T-Slot, Tin Plated | ... ... ...
Length........... .. ... ... .. ... ... ... 315" 8,96 cm
Clearance Limits:

TopLand........... . .............. 0207 to 0307 0,508 a 0,762 mm:.

Skirt. ............ ... .0007" to .0017" 0,0177 a 0,0431 mm.

Ring Groove Depth:
No.land No. 2 Rings. ... ...........
No.3and No.4Rings....... ........
Ring Groove Width:

Selective Feeler Fit

.1860" to .19227
.1920" to .1982"

4,7244 a 4,8819 mm.
4,8768 a 5,0343 mm.

No.1Ring...................... ... .0935” to .0965" 2,4257 a 2,4511 mm.
No.2Ring.......................... 095" to .096" 2,413 a 2,438 mm.
No.3Ring.......................... .1565" to .1575" 3,9751 a 4,0005 mm.
No.4Ring.......................... 1575 to .1585" 4,0005 a 4,0259 mm.
PISTON RINGS:
Function:

No.land No. 2 Rings. ... ...........
No.3and No.4Rings............. ...
Material:

No.land Ne. 2 Rings................
No.3and No. 4 Rings.......... ... ..
Gap. . ..
Thickness:
No.land No. 2Rings................
No.3and No. 4 Rings................
Side Clearance:
No.land No, 2 Rings. ...............
No. 3 and No. 4 Rings.

Cast Iron, Chrome-Plated Face

Compression
il

Cast Iron
Steel, Chrome-Plated Face
Cast Iron

.0930" to .0935"
.1543" to .1550”
008" to .016"

156" to .166"
-142" to 152"

002" to .004"
006" to .0107

2,3622 a 2,3749 mm.
3,9243 a 3,9370 mm.
0,203 a 0,406 mm.

3,962 a 4,216 mm.
3,607 a 3,861 mm.

0,051 a 0,102 mm.
0,152 a 0,254 mm.

PISTON PINS:
Matertal. .. .................... . ......

Clearance:
In Piston (selective fit). ... ... .. .....
In Rod. ...

SAE 1019 Steel
2.779"
.8592"

Floating

Bronze; in Rod

.0002"
.0004" to .0008"

0,0051 mm.
0,0102 a 0,0203 mm.
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L6-226 ENGINE SPECIFICATIONS {Continued)

Metric
CONNECTING RODS:
Materiat. . ....... . ... . ... SAE 1035 Forged Steed! | ... oL
Weight. . ... ... . ... .. ... . 29.6 oz. 839 gr.
Length (center to center). ... .. ......... 7.000" 1,778 mm.
Bearing:
Type........... PR Removable ..
Material. ... ..... .................. Steel-backed Matrex | ...
Over All Length. ... ................. 1.1257 28,575 mm.
Clearance Limits. .. ... .. ... ...... ... L0007 " to .0025° 0,0178 a 90,0635 mm.
EndPlay............. ... ... ...... L0067 to 0117 0,125 a 0,279 mm,
Installation. . ......................... From Above | ..
Bore:
Upper.. ... . . .. . 9137 to .914" 23,190 & 23,217 mm.
Lower.. . ................. .. ....... 2.1865" to 2.1870" 55,5371 a 55,5498 mm.
CRANKSHAFT: l
Material. ... ............ ... ... L SAE 1045 Forged Steel | ...,
Vibration Damper Type.. . ... ... . .. Tuned | ..
End Thrust Taken By. . ... ... ..... ... Rear Bearing = | ...
Main Bearings:
Type. .. ... Removable | ...,
Material, .. ... ... ... Steel-backed Matrex | ...,
Clearance. ... ... ...........c... ... .0008" to .0028" 0,0203 a 0,0711 mm.
Journal Diameter. .. .. ... .. ... .... 2.374" to 2.375" 60,300 a 60,325 mm.
Bearing Length:
Front. .. .. ....... ... .. ... 1.062" 26,975 mm.
No, 2. ... 1.250" 31,750 mm.
No. 3. ... ... 1.250" 31,750 mm.
No.d... . e 1.321" 33,553 mm.
Crankpin Journal Diameter. .. .. ... .. .. 2.0623" 52,3824 mm.
Fiywheel Run Qut (max.).......... ..... 005" 0,127 mm.
CAMSHAFT:
Bearings:
Material. ... ... ... L Steel-backed Babbitt | ...,
Number............................ 4 e
Clearance. . .. ......... ............. .001" to .0037 0,025 a 0,076 mm.

Journal Diameter:
Front..... ... ... .................
Front Intermediate....... .. ... .. ..
Rear Intermediate. . . ... ..... ... ...
Rear............ o0 i,

Bearing Diameter:
Front.............................
Front Intermediate. .. .. ......... ...
Rear Intermediate. .. ..............
Rear.... ... ... ...................

EndPlay... ... ....... .. ... ... .. ...,
Drive:

Camshaft Sprocket...................
Timing Chain:
Number of Links’. .. ...............
Width:

1.8730"
1.8100"
1.7478"
1.2480"

1.8745”" to 1.8755"
1.81157 to 1.8125"
1.7495" to 1.7502°
1.2495" to 1.2505"
003" to .007"

Chain
SAE 1018 Steel
Cast Iron

46
1.000"

.B75"
500"

47,57 mm.
45,97 mm.
44,39 mm.
31,69 mm.

47,6123 a 47,6377 mm.
46,0121 a 46,0375 mm.
44,4373 a 44,4551 mm.
31,7373 a 31,7627 mm.
0,076 a 0,178 mm.

25,400 mm.
22,225 mm.
0,127 mm.

60



JEEP UTILITY VEHICLES

L:6-226 ENGINE SPECIFICATIONS (Continued)

Metric
VALVE SYSTEM:
Valve Rotators. ....................... On Exhaust Valves | ... ... ..
Tappets (Intake and Exhaust):
Clearance — Cold.................... 015" 0,355 mm.
Clearance for Timing. . ............... 0175”7 0,4445 mm.
Over Al Length. .. .................. 1.89" 48,01 mm.
Stem Diameter. .. ..................... 686037 to .6855" 17,4244 a 17,4117 mm.
Clearance in Block, .. .................. Select Fit with Slight Drag =~ | ... ... .....
‘Timing:
Intake:
Opens.. .. ... i *wyrc |
Closes............ooviiiieenan.. 42°ABC |
Duration.......................... 224
Exhaust:
Opens. . . .......oovviniinn . 42°8BBC |
Closes............................ s*ATC |
Duration.......................... 230 |
Valve Opening Overlap. . ........... 1w
Valves:
Intake:
Material . ......................... Silchrome No. 1 Steel | ... ... . ...
Over All Length. . ........... ... ... 5.187"7 131,750 mm.
Head Diameter. .. .. ............... 1.520" 38,608 mm.
Angle of Seat.................. .. .. T
Stem Diameter. ... ... ............. 3402”7 to .3410" 8,6411 a 8,6614 mm.
Stem-to-Guide Clearance. ... ... .. ... 0012”7 to .0030" 0,0305 a 0,0762 mm.
Lift. . ... ... 284" 7,214 mm.
Exhaust:
Material. ......................... Silchrome XCR Steel, Hard Face | ... ... .....
Over All Length. .. ................ 5.205" 132,207 mm.
Head Diameter. .. ................. 1.328° 33,731 mm.
Angleof Seat...................... 45
Seat Insert Material........ ... ... Eatonite EMS S8 | ...
Stem Diameter. ... ................ .3382" to .3390" 8,5903 a 8,6106 mm.
Stem-to-Guide Clearance. . ... ....... .0032" to .0050° 0,0813 a 0,1270 mn.
Lift. ..o 284" 7,214 mm.
Springs (Intake and Exhaust): .
FreeLength........ ... ... ... ... ... 1315 50 mm.
Pressure (@ Length:
ValveClosed. ... . ................. 51 1b. @ 1.672° 3,6 kg-cm? - 42,469 mm,
ValveOpen....................... 167 1b @ 1.312° 7,5 kg-cm? - 33,325 mm.

LUBRICATION SYSTEM:
Type of Lubrication:
Main Beariogs.......................
Connecting Reds. ....................
PistonPins..........................
Camshaft Bearings. . ........... ... ...
TapPPetS. - o v e o
Timing Chain.................... ...

Normal Oil Pressure..................
0il Pressure Sending Unit...............
OQilIntake....................... .

Pressure
Pressure
Splash
Pressure
Preasure
Nozzle
Nozzle

Gear
From Camshaft
61b. @ ldle
20 1b. @ 2000 rpm. (35 mph.)
3515, @ 1700 rpm.

Electric
Floating

Partial Flow

6%
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F4-134 ENGINE

Contents

SUBJECT PAR. SUBJECT PAR.
Assembly, Engine. . ....... ...... .. .. .. ... E-78 Inspection and Repair..................... E-31
Camshaft. .................... E-28, E-51, E-81 Manifold. ... ... .......... .. ... ... E-8, E-101
Clutch.............................E-24, E-89 Oil Filler Tube. . ... ... ... ... ...... E.9, E-102
Connecting Rods. .......... ....E-19, E-36, E-95 OilBilter. . ... ... .. ... .. ... ... ..... E-111
Crankcase Ventilator Valve.. ... ... . E-14, E-110 OQilPan....................... E-18, E-66, E-97
Crankshaft. . ... ...... ... ... .. E-26, E-38, E-82 OilPamp... .............. .... E-13, E-65, E-93
Crankshaft End Play. ............... E-50, E-84 Oiling System. . ... ... ... ... . .uv ... E-109
Crankshaft Main Bearings. ................ E-43 Pistons. ....................... E-19, E-36, E-95
Crankshaft Pulley. ... .................... E-12 Removal, Engine. . ....................... E-5¢
Crankshaft Rear Bearing Seal......... E-63, E-85 Rocker Arms. ........... ... .. E-15, E-74, E-92
Cylinder Block. ........................ .. E-32 Tappets and Cover.. ................ E-29, E-62
CylinderBores.. . ....................... . E-35 Timing Gears and Cover...... .. E-20, E-54, E-83
Cylinder Head..... ... ........ E-16, E-73, E-098 ] E-91, E-94
Disassembly, Engine. . ... ... ... ........... E-6 Valve Adjustment. ... ................ ... E-106
Fan Shaft Assembly...................... E-11 Valves, Springs, and Guides. . ... E-27, E-56, E-90
Flywheel .. ... ... ... .......... E-25, E-67, E-88 Water Qutlet Fitting. ... ........... E-10, E-104
Ground Strap................. ... ....... E-4 Water Pump..................... ... E-7, E-103

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 combustion 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 wvalves 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 Iubricate 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
marnifold 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 66.
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FIG. 93—END SECTION VIEW OF F4-13¢ ENGINE

l—Inlet Valve Spring Retainer

2—Adjusting Screw

3—Nut

4—Rocker Arm

§—Push Rod

6-—Inlet Valve Guide

7—Inlet Valve

8—Exhaust Valve

9—Cylinder Head Gasket
10—Exhaust Valve Guide
II—Exhanst Manifold
12—Exhaust Valve Spring
13—Crankease Ventilator
}4—0il Pump Gear
15—Camshal
16—0il Pumo

17—Reiief Plunger
18—Relief Plunger Spring
19—Relief Spring Retainer
20—0il Pan

21-—Drain Plug

22—0if Float Support
23—--0il Float
24—Crankshaft
25—Engine Rear Plate
26—Cylinder Block
27—Connecting Rod
28—0il Filler Tube
29—PFiston

30—Cylinder Head
31-—TInlet Valve Spring
32—Carburetor
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FIG. 94—SIDE SECTIONAL VIEW OF F4-134 ENGINE

1—Fan Drive Pulley

28—Engine Rear Plate
2—Water Pump

20—Camshaft
3-~Pipe Plug 30—Flywheel
4—Water Outlet Fitting 31-—Crankshaft Rear Bearing Seal
5—Thermostat . 32—Crankshaft Rear Bearing
6—Piston 33—Intake Valve Tappct
7—Rocker Shaft Bracket 34—Crankshaft
8—Rocker Arm Shaft 35—Crankshaft Bearing Dowel
9-—Rocker Shait Spring 36—0il Float Support
10—Spark Plug ) 37—l Float
11—Rocker Shaft Lock Screw 38—Crankshaft Center Bearing
12—Exhaust Valve 39—Connecting Rod Bearing
13—Intake Valve 40—0il Pan
14—Intake Valve Spring 41-—Connecting Rod
15—Intake Valve Guide 42—QCrankshaft Front Bearing
16—Rocker Arm 43-—Engine Front Plate
17—Intake Tappet Adjusting Screw 44—Crankshaft Gear
18—Rocker Arm Cover | - 45—Crankshaft Oi] Seal
19—0il Line 46—Drive Pulley
20-—Cylinder Head 47—Crankshaft Gear Spacer
21—Intake Valve Push Rod . 48-—0il Jet
22—Exhaust Valve Guide . 49—EBolt
23— Exhaust Manifold 50—Camshaft Gear Thrust Plate Spacer
24—Exhaust Valve Spring

51—Camshaft Thrust Plate
25—Cylinder Block 52—Camshaft Gear
26—Piston Pin

$3—Fan-and-Generator Belt
27—Exhaust Tappet Adjusting Screw
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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 pdrticular engine, it is
important to check the engine scrial 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 of 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 U. 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
assemnbly 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 rubher 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 ke 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 fcllowing
procedure covers removal of the engine only. On
4-wheel-drive vehicles, 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. Pisconnect the battery at the positive terminal
to avoid the possibility of a short circuit.

¢. Remove the bolts and nuts which attach the
66

hood to the hood hinge, disconnect the hood brace
rod, and remove the hood.

d. Remove the air cleaner horn from the carburetor
and disconnect the breather hose at the oil filler
pipe.

e. Disconnect the carburetor choke and throttle
controls by loosening the clamp bolts and set
SCTEWS.

f. Disconnect the fuel-tank-to-fuel-pump line at
the fuel pump by unscrewing the connecting nut.

~ g- Plug the fuel line to prevent fuel leakagze. Dis-

connect the windshield wiper hose at the fuel pump.
h. Remove the radiator stay bar.

i. 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.

j- Remove the four bolts from the fan hub and re-
move the fan hub and fan blades.

k. Remove the four radiator attaching screws. Re-
move the radiator and shroud as one unit.

I. Remove the starting motor cables, Remove the
starting motor.

m. Disconnect the wires from the generator. Dis-
connect the ignition primary wire at the ignition
coil.

n. Disconnect the oil pressure and temperature
sending unit wires at the units.

o. Disconnect the exhaust pipe at the exhaust
manifold by removing the stud nuts.

p. Remove the two nuts and bolts from each front
engine support. Disconnect the engine ground
strap. Remove the engine supports. This will allow
the engine to drop slightly and will permit access to
the two top bolts on the bell housing.

q. Install a suitable lifting sling on the engine.
Attach the sling to a chain hoist or other lifting
device. Take up all slack.

r. Remove the bolts which attach the flywheel
bell housing to the engine.

s. Pull the engine forward, or roll the vehicle back-
wards, until the clutch clears the bell 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
been removed prior to starting the disassembly
and the oil has been drained.

In addition to the instructions covering operations
for disassembling the engine out of the vehicle,
special instructions are given to cover different
operations required when disassembly is done with
the engine installed.
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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.

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 Filier 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 ahove 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 and thermostat from the cylmder
head.

E-11. Remove Thermeostat

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 finger.

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 Cranke¢ase Ventilator Valve
On engines equipped with a positive crankcase
ventilation system (Par, E-110) remove the venti-
lator valve and attaching lines and fittings.
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 ventxlatmn 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-3).

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. Remecve Cylinder Head

Some engines will have a by-pass hose (from front
of cylinder head to water purnp) that must be
removed. On later sroduction engines, this bv 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 iz one
cylinder head bolt located below the carburetor
mounting, inside the mtake 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-
assemble the parts of the cylinder head as foillows:
With a spring compressor, remove the two-piece’

locks recessed in the valve spring retainers. 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.

E-17. Ream Cylinder Bore Ridges
To prevent breaking the piston lands, the ridge
at the top of each cylinder bore must be removed

FIG. 95—REMOVING RIDGE WITH REAMER -

67



F4-134 ENGINE

1—Rocker Arm Cover
2—Gasket

FIG. 96—F4-134 ENGINE

14—0il Float Support
15—8erew. and Lockwasher

27—Timing Gear Cover
28—Nut and Lockwasher

3—Rocker Shaft Stud Nut 16—0Qil Pan 29—Bojt

4-=Cylinder Head Bolt 17—0il Float 30—Lockwasher
S5—Cranlkcase-to-FHead Oil Line 18—Woodruff Eey No. 13 31—Camshaft Gear Washer
6—S8erew and Lockwasher 19—Woodruff Key No. 9 . 32—Nut

7—0il Line Clip Bracket 20—Engine Support Front Insulator 33—Bolt =

§—Engine Rear Plate
9—Flywheel . 22—Camshaft Gear
10—S8pecial Nut 23~=-Crankshaft Gear
11—Lockwagher 24—Thrust Washer

21—Engine Front Plate 34—Cylinder Block
35—Inlet Valve Push Rod
36—Cylinder Head Gasket -

37—Water Qutlet Fitting

12-—Nut and Loclkwasgher 25—0il Slinger
13—Dowel Bolt

first. To remove this ridge, use a cylinder ridge
reamer, following the instructions furnished by the
reamer manufacturer. Use care not to 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 failing 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.
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26—Crankshaft Front Qil Seal

38—Rocker Shaft Bracket
39—Valve Cover Hold Down Stud

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-
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 pisfon 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
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removed for repair with the engine in the vehicle
after draining the cooling system, removing the
oil pan and the cylinder head, and reaming the
ridges as previously described. '

E-20. Remove Timing Gear Cover

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

E-21. Remove Timing Gears

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

FIG. 97—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. Remnove Flywheel Bellhousing

Remove nuts from the flywheel bellhousing attach-
ing bolts. With a drift pin drive the bolts out and
remove the bellhousing.

E-24. Remove Clutch

Remove four bolts and lockwashers diagonally
opposite that attach the clutch assembly to the
fiywheel, leaving two opposed bolts to be loosened
alternately until the clutch spring pressure is re-
lieved. Then, support the clutch assembly with
-one hand while removing the two remaining bolts,
For information on disassembly, inspection, repair
and assembly of the clutch refer to Section J. In-
structions for removing the clutch when the engine
is in the vehicle are also given in Section J.

E-25. Remove Flywheel

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

E-26. Remove Crankshaft

Slide the crankshaft thrust washer and all end-play
adjusting shims off the front end of the crankshaft.
Puil 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-3422, 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-
moved from the cylinder block, If a valve sticks in
the guide and cannot be easily lifted out, puil the
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FIG. 98—F4-134 ENGINE

1—Rocker Arm Shaft and Plog
2—Rocker Shaft Lock Secrew
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 R
11—Rocker Arm Cover Stud
12—Plain Washer
13—Racker Arm Shaft Bracket
14—Intake Valve Tappet Adjusting

Screw
15_——11:111.?]«:;K Valve Spring Retainer

oc
16—0i] Seal

17—Intake Valve Spring Retainer
18—Intake Valve Spring
19—Flared Tube Connector
20—Pipe Plug 14*

21—Pipe Plug 1¢*

22—Cylinder Head

23—Intake Valve Push Rod
24—Intake Valve Guide
25—Intake Valve :
26—Piston

27—Connecting Rod
2§—Connecting Rod Cap Bolt
20-—Cotinecting Rod Bearing Set
30—Exhaust Valve

31—Exhgust Valve Guide
22-—Cylinder Black .
33—Cylinder Block Drain Lock
34—Ta11:pet Adjusting Screw
35—Exhaust Valve Tappet
36—Crankshaft Rear Bearing Seal
37—Cranksheft Bearing Dowel
38—Front Bearing Set
39—Center Bearing Set
40—Rear Bearing Set

41 —Bolt

42—BPowel -

43—Crankshaft

44—Rear Bearing Cap Packing
45—Rear Main Beering Cap
46—Lockwasher

47 —Bolt

48—Lock Nut

49—Connecting Rod Cap Nut
50—Center Main Bearing
51—Front Main Bearing
$2—8Serew and Lockwasher
52—S8crew 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——V£;1vekSpring Retainer Lower

63—Roto-Cap
64—Exhaust Valve Spring
65—Camshaft Front Bushing
66—Timing Gear Oil Jet
67 —Camshaft

68 —Camshaft Thrust Plate
69—Spacer

7 *—Boelt and Lockwasher
71—Thermostat
72——Gasket

73—Water Qutlet Fitting
74--Serew and Lockwasher

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.

E-28. Remove Camshaft

a. Push the intake and exhaust valve téppets into
the cylinder block as far as possible so the ends of
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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
shank of each tappet or tie them up in the valve
chamber. _

¢. Remove the camshaft thrust plate attaching
screws. Remove the camshaft thrust plate and
spacer,
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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 wvehicle, 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, fiywheel,
timing gears, and the camshaft and bearings. In
addition, fitting operations for these engine com-
ponents are included,

IMPORTANT: Before the inspection and repair
procedures 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 scrapper 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.

b. Check the cylinder bores for out-of-round aud
taper to determine if the bores require honing or
reboring. For detail information refer to Par. E-35,

c. If these 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-
fere installing a new dowel in the cylinder block,
make sure the dowel hole is clean. Start the dowel
straight in the hole, then tap the dowel lightly
with a hammer until it bottoms.

d. When installing bearing caps, be sure to tighten
the bolts evenly in each cap to pull it into place
without bending the dowels or distorting the
bearing cap.

e. Other parts of the block which require inspec-
tion and possible repair, but which are directly
related to other engine components (such as
tappets, pistons, camshaft, valves, crankshaft, and
oil pump) are covered later in this section.

E-35. Cylinder Bores

The cylinder bores may be reconditioned by hoing
or reboring. Use oil-soaked rags to protect crank-
shaft journals and other engine parts from abrasive
dust during all reconditioning operations.
B»th 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.

20107 [0,254 mm.] .030” [0,762 mm.]

.020” 10,508 mm.} 040" [1,016 mmn ]

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 angiles 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
reborinz and honing to the next oversize using new
pistons of the proper size.
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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
limnits, 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. Home
only enough to correct waviness.

¢. If cylinder bore correction is unnecessary, break
the glaze on the 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

The T-slot, aluminum pistons are each fitted with
three rings; two compression rings and one oil con-
trol ring. An additional top groove serves as an in-
sulator to protect the rings below it from the heat
of the combustion chamber. The piston pin is se-
cured by a lock screw.

The pistons and connecting rods were removed from
the engine as assemblies. If cylinders were rebored,
. new oversized pistons and rings will have to be in-
stalled. Use standard size pistons in cylinder bores
up to .009” [0,2286 mm.] oversize measured at the
bottom of the bore. For oversize, use the following
chart: .

OVERSIZE PISTON APPLICATION CHART

Oversize - Use in Qversize Metric
Piston Cylinder Bore Range
.010"7 010" to .019" 0,254 a 0,483 mm.
.0207 .020" to .020" 0,508 a 0,737 mm.
~.030° .030" to 039" 0,762 a 0,991 mm.
0407 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 atd

72

FIG. 99—PISTON FITTING

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. Check the dimensions of the top
and bottom of each piston and replace those which
are not within .0005” [0,0127 mm.] of the desired
dimensions.

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.
[21°C.] by using piston fitting gauge and scale as
shown in Fig. 99. Use a .003” [0,0762 mm.] thick-
ness gauge 34” [19 mm.] wide. The piston is fitted
upside down in the block to facilitate the opera-
tion. The gauge must extend the full length of the

FIG. 100——CHECKING CONNECTING ROD
ALIGNMENT,
1—Feeler Gauge

2hFixtmc
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FIG. 101—PISTON PIN FITTING

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.
Excessive pull indicates need for a slightly smaller

FIG. 102—CONNECTING ROD AND PISTON

1—Oil Spray Hole
2—Piston Skirt T-slot
3—Relative Position of Camshaft

piston or additional honing of cylinder. Insufficient
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, 100, in accordance
with the instructions furnished with the fixture.

¢. Check the piston pin fit. The piston pins are
fitted with a clearance of .0001” to .0003” [0,0025
a 0,0076 mm.] which approximates a light thumb
push fit at room temperature. See Fig. 101, The
piston pins are anchored in the rods with lock
screws. Installation of oversize pins in this engine

ppere
%
g
3

=

FIG. 103—CHECKING PISTON AND
CONNECTING ROD ALIGNMENT
1—Fecler Gauge

2—Fixture

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

FIG. 104—CHECKING PISTON RING
SIDE CLEARANCE

1—Feeler Guage
2—Piston Ring
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facing down. Assemble piston to connecting rod
with slot, Fig. 102, No. 2, in the piston on the
opposite side from the oil spray hole, No. 1, in
the bearing end of the connecting rod. Install the
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. 103. Follow instructions
furnished with the fixture.

e. Using a feeler gauge and new piston rings, check

FIG. 105—PISTON RING GAP

the width of the two compression ring grooves and
the oil ring groove. Replace the piston if the widths
of the grooves are not within the limits given below:

RING TO GROOVE CLEARANCES

Top Compression Ring. . . ...002" to .004"
[0,0508 a 0,1016 mm.]

Center Ring. . .......... ... 0015” to .0035”
[0,0381 a 0,0889 mm.]
BottomRing............... 001”7 to .0025"

[0,0254 a 0,0635 mm.]

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

f. Check plston ring end gap by placmg 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. E-37 for all rings. If less, file ends to obtain
minimum gap. With cylinders bored to an exact
ring oversize of +.0207, +4.030”, or +.040” [0,508-
0,762-1,016 mm.] the proper end clearance of .007”
to-.017” {0,178 a 0,432 mm.] will result. If end
gaps are not within the limits given in Par. E-37,
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rings are of the worng size or were incorre‘ctly
filed for fitting.

g. Install a new ring set using either productlon
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.

NOTE: Pistons have an extra groove directly
above the top ring which acts as a heat dam or
insulating groove to protect the top ring against
sealing in the groove with hard carbon.

10444
FIG. 106—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. 106. The upper compression ring has an
inside heveled edge which must be installed toward
the piston top: The face of the lower compression
ring is tapered approximately .001” [0,03 mm.L
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 Ring Gap End Gap
Oversize Ring Size Filtting
Std. to 009" Std. None 007" 1o 045"

[a 0,483 mm.] [0,1778 a 1,1438 mm.]
010" 1o 019" -.0207 File fit 007* to .017*
[0,254 a 0,4826 mm.] [0,1778 a 0,4318 min.)

020" to .024" -020" None A077 to 029"
[0,508 a 0,6098 mm.) [01778 a 0.738 mm.]
025" 10,0297 -.030" File fit 007 te .017*

[0,635a D.?SGE mm.]
,030* to 034" -.030" None 007" to 029

{0,762 a 0,8636 mm.]
035" to 039 -040" File fit J077 10 0177

10,8820 a 10,9306 mm.]
40" [1,018 mm.) -.040" None 007" to .77
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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.

E-39. Crankshaft Inspection and Repalr

Clean out the drilied oil passages in the crankshaft
journals with a small rifie brush making sure to
get rid of all sludge or gum deposits. Blow out

the passages with compressed air after cleaning.

Clean the crankshaft thoroughly with a suitable
cleaning solvent. Inspect the crankshaft for cracks,
alignment, and condition of the crankpins and the
main bearing journals. Use magnaflux equipment,
if available, to check for cracks or structural flaws.
Cracks, misalignment, and scored or worn journals
and crankpins necessitate crankshaft repair or
replacement.

Check crankshaft counterweights to be sure they
are not loose.

E-40. Checking Crankshaft Alignment

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

FIG. 107-—CRANKSHAFT AND BEARINGS

8—Crankshaft Shim
9—Thrust Washer
10—Woodruff Key No. 9
11—Crankshaft Gear
12—Ciear Spacer
13—0il Slinger

L

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

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”7 [5,9286 a 5,9261 cm.] for all main bearings.
Allowable taper or out-of-round of the journals is
.001”7 [0,0254 mm.].

E-42. Checking Connecting Rod Crankpins

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

E-43. Crankshaft Main Béarings

The crankshaft rotates on three main bearings,
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”, .0207, and .030"

.012” {0,304 mm.]

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.

E-44, 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 atelescope
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 riot be more than .0017 -

oversize, considering the average diameter of the
bore.

E-45. Fitting Crankshaft Main Bearings

Fit the crankshaft main bearings using either
“Plastigage” or shim stock. Refer to the instruc-
tions in Section D for “Plastigage” (Par. D-50) or
shim stock (Par. D-51),

Note the following differences:

a. The desired running fit in the F4-134 engine for
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2 main bearing is .001” to .0025” [0,0254 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.

b. Main bearing cap bolts torque 65 to 75 1b-ft.
(9,0 a 10,4 ke-m.].

E-46. Connecting Rod Searings
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. 108 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” 10,304 mm.]

.002” {0,050 mm.] 0207 0,508 mm.]

.010” [0,254 mm.] .030” [0,762 mm,]

FIG. 108—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.
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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-92 regarding timing gear oil jet.

E-47. 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 crankping must be carefully in-
spected as detailed previously in Par. E41, Worn
crankpins will require undersize bearings. Scored,
flaked, or worn bearings must be replaced.

E-48. installing Connecting Rod Bearings
New bearings must be installed se 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 conmecting 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” [0,0254 a 0,04826 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

FIG. 109-—CONNECTING ROD-SIDE PLAY
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to be sure the bearing is not tight. Pull the nuts
tighter, first one then the other, a little at a time,
and keep trying the fit of the rod on the crankshaft
by hand until the recommended torque of 35
to 45 lb-ft. [4,8 a 6,2 kg-m.] is reached. If the
bearings are of the correct size, and have been
properly lubricated with light engine oil before in-
stallation, the connecting rod should be easy to
slide back and forth parallel to the crankpin.

If the connecting rod is tight on the crankshaft, a
larger bearing is required. If there is no hinding
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”7 [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. D-50 or D-51. Connect-
ing rod bearings are fitted to the same clearance
as the main bearings but the torque specified for
connecting rod cap bolt nuts is only 35 to 45 1b-ft.
[4,8 a 6,2 kg-m.]. '

E-49. Connecting Rod Side Play

Check the connecting rod side play with a feeler
gauge as shown in Fig. 109. The side clearance is
004" to .010” [0,1016 a 0,254 mm.].

E-50. Crankshaft End Play

The end play of the crankshaft is adjusted by shims
placed between the crankshaft thrust washer and
the shoulder on the crankshaft. Allowable end play
is .004” to .006” [0,102 a 0,152 mm.]. This clearance
may) be checked with a dial indicator. (See Fig.
123.).

E-51. 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
pldate bolted to the crankease. 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 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.,

E-52. 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 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

g'eamed to the finished size. Do not stake the bear-
ing,

E-53. 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.

E-54. Timing Gears and Cover

The timing gears are mounted at the front of the
engine. Camshaft drive is through 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 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 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 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. '

E-55. Inspection and Repalir

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-56. 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
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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 tretainer 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, :

E-57. 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,

FIG. 110—TESTING VALVE SPRING
1-—Torque Wrench

2—&11‘1@ Teating Fixture
3—Valve Spring
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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
mounted in the valve refacing machine., Examine
the stems of valves which employ the ball bearing
rotators, Wear marks around the circumference 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 fauit.
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” to .372" [9,423 a 9,449
mm.). ‘The specified valve stem-to-guide clearance
is .0007” to .0022" [0,0178 a 0,0559 mm.] for the
intale valves and .0025” to .0045” [0,0635 a 0,1143
mm.,] for the exhaust valves.

FIG. 111—-VALVE WITH ROTO CAP

NOTE: Exhaust and intake valve sprinzs 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
corresion 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”
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|63,5 mm.] for exhaust valve springs. If possible,
check each valve spring in a valve spring testing
fixture as shown in Fig, 110. Test each spring when
compressed to the two different spring lengths
given (representing valve closed and valve open
spring length), If any spring fails to register spring
tension equal to or greater than the minimum load
limit in pounds specified for that spring length,
replace the spring.

Length
Intake valve spring..... 1.66" [43,5 mm.]
- '1.40" {35,6 mm.]
.2.11" [53,6 mm.]
1.75% [44,5 mm.]

Minimum Load
66 1b. [29,9 kg.]
140 1b. [63,5 ke.]
47 1b. [21,3 kg.]
110 1b. [49,9 kg.]

Exhaust valve spring. .

NOTE: When using a spring checking fixture as
shown in Fig. 110, it is necessary to convert the
torque wrench reading which is in pounds-feet to
the static pound pressure specified above according
to the instructions furnished with the wrench. For
example, should the torque wrench reading be
50 lb-ft. and the wrench is two feet long the static
pressure of the spring will be 50 x 2 or 100 Ibs.

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 enocugh to cause excessive valve
stem-to-guide clearance. See Par. E-61.

Standard intake valve clearance is .0007” to .0022”
[0,01778 a 0,05588 mm.] and the exhaust valve
clearance is .0025” to .0045” [0,0635 a 0,1143 mm.].
Excessive clearance between the valve stems and
guides will cause improper seating and burned
valves. When there is a tendency to draw oil vapor
through the guide causing excessive oil consump-
tion, fouled spark plugs, and poor low-speed per-
formance. To check the clearance of the valve stem
to the valve guide, take a new valve and place in
each valve guide. Check the clearance with a
suitably mounted dial indicator or feel the clearance
by moving the valve stem back and forth, If this
check shows excessive clearance it will be necessary
to replace the valve guide.

FIG. 112—GAUGING VALVE SEATS

E-58. 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 14" [0,8 mm.] replace the valve,

E-59. 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
ream of valve stem guides (exhaust) w1th1n 002”
[0,051 mm.] total indicator reading: —

When necessary to reface the Valve seats, use a
valve seat grinder in accordance with the grinder

FIG. 113—REFACING VALVES

1—Valve Refacer
2-~Valve

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 then 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. 112 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 umneven -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
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should measure $4” [2,3 mm.] and not wider than

34" [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 encugh
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)
will transgfer to the face of the valve. If the blue
is mear the top edge of the valve face, lower the
valve seat by using the valve seat relief counter-
bore. I 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-60. Exhaust Valve Seat Insert Replacement
Hardened valve seat inserts for exhaust valves were
installed in production beginning with engine serial
number IT-73584. 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. 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. 112.

E-61. Valve Guide Replacement

Damaged, lodse 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

FIG. 114—VALVE GUIDE DRIVER
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equipped with an adapter ring which correctly
positions the guides.

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”7 [25,4 mm.] below
the level of the top of the block as shown in Fig. 115,
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. 115.

Run a reamer (Tool C-38) through the new guides
after they have been correctly positioned.

FIG. 115—VALVE GUIDE POSITIONS
1—Flush at this point 2—0ne Inch [25 mm.]

E-62. 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-63. Crankshaft Rear Bearing Seal

QOil leakage through the rear main bearing is pre-
vented by a mietal 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.
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b. The bearing to crankshaft clearance must not
exceed .004” [0,102 mm.].

¢. 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. '

E-64. 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 6il 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.

E-65. Qil Pump

The oil pump is located externally on the ieft 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

FIG. 116 ~FLOATING OIL INTAKE AND PAN
1—0Qil Float
2—Gasket
3—0il ¥loat Supg-irt
A—Serew and Loclewasher
5—0il Pan Gasket
6—0il Pan
7—Bolt and Lockwasher
8—Drain Plug
9—Drain Plug Gaslket

¥ FIG. 117—OIL PUMP

1—Cover Screw
2—Cover
3=Cover Gasket
4—Shaft and Rotora
5—Body Assembly
6—Driven Gear
T—Pump Gasket
8—Gear Retaining Pin
9—Relief Valve Retainer
10—Reliefl Valve Retainer Gasket
11—Relief Valve Spring
12--Relief Valve Plunger

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
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within the pump body. An oil relief valve is
mounted in the pump body which controls the oil
pressure. To disassemble the pump, Fig, 117, first
remove the gear which is retained by straight pin
(8). 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 (2) the outer rotor and the inner
rotor and shaft (4) 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 excessive clearance be-
tween the rotors. The clearance between the outer
‘rotor and the pump body should also be checked.
Match the rotors together with one lobe of the inner
rotor pushed as far as possible into the notch of the
outer rotor. Measure the clearance between the
lobes of the rotors as shown in Fig. 118. 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. 119. Should this clearance exceed
.012” [0,305 mm,] the fault is probably in the
pump body and it should be replaced. End float
of the rotors is controlled by the thickness of the
cover gasket which is made of special material that
can be only slightly compressed. Never use other
than a standard factory gasket. Check the cover
to be sure the inner surface is not rough or scored
and that it is flat within .001” [0,025 mm.] tested
with feeler gauges, Fig. 120. Measure thickness of

B
FIG. 118—CHECKING OIL .PUMP ROTORS

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 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 roters
is less than the thickness of the gasket when com-
pressed or .004” [0,102 mm.]. After assembling
the gear on the pump shaft, check the running
clearance between the gear and pump body with a
feeler gauge. This clearance should be from .022”
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to .0517 [0,559 a 1,295 mm.].
Pump output is controlled by a pressure relief
valve, Fig. 117, No. 12, :

CAUTION: The oil pressure relief spring is cali-
brated. Never stretch this spring to alter the relief
valve pressure setting. Adjust this setting by the
use of shims only. Shims 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. 119—CHECKING OUTER ROTOR TO
OlL PUMP BODY

This adjustment will change the pressure at higher
speeds but not’at idle speed. Safe minimum pres-
sure is 6 Ibs. [0,4 kg-cm?] at idle, at which point
the oil pressure light goes out; and 20 lbs. [1,4
kg-cm?] at 2000 rpm. (32 mph. [51 kph.]).
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E-66. Oil Pan

Examine the oil pan carefully for ewdence 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-67. Flywheel
The flywheel is mounted on the rear flange of the

crankshaft. The ecrankshaft, 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-68. 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- .

1ng according to the installation proeedure given
in Par. E-87.

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
seriocusiy burred the ring gear should be replaced

E-E9. ng Gear Replacement

The ring gear is secured on the fiywheel 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 ﬁywheel drill a
3%” [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 '

E-70.. Fiywheel Housing
The filywheel housing, which encloses the ﬂywheel

FIG. 121—CYLINDER HEAD

1-—Pan Head Screw

2-—Cable Lower. Clip

3—Cable Upper Clip

4—Nut

5-—Washer

6-—Cable Bracket

7-—0il Seal

8—~Rocker Arin Cover

9—Gaglet
10—Cover Stud
11—Connector

12-—Pipe Plug
13_Cylmder Hesd
14—Gasket
15—Thermostat
16-—Gasket
17—Water Qutlet Fitting S
. 18—Screw and Lockwasher Lo
19—Carburetor Mounting Stud ’
20—Pipe Plug 145" e
21—Pipe Plug 11"
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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-
migsion 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-88.

E-T. Flywheel Cluteh Shaft Bushing

Inspect the fiywheel clutch shaft bushing in the
fiywheel. For procedure on replacing the bushing,
refer to Par. J-21.

E-72. 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
247 [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-73. 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.

E~74. 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-75. 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 assernblies, 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-
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nuts from each of the rocker arm valve lash ad-
justing screws. -Remove the screws from the rocker
arms,

E-76. 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-77. Assemb_ly

a. Install two focker arm shaft plugs, one on 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.

€. The rocker arms are paired; that is, two of the
arms are angled to the right 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
adjusting 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. Install rocker arm shaft brackets on the shaft
so that the worn side of the bracket is facing away
from the rocker arm. Temporarily secure the end
bracket in place by installing a rocker arm cover
stud in the tapped opening in the top of the support.
e. Assemble the parts on the opposite end of the
rocker arm shaft repeating steps ¢ and d above.

£-78. 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 avaxlable, perform the
following assembly operation in a manner designed
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to protect personnel against an accident and the
engine and its parts against damage.

NOTE: With the adoption of the 414" starting
motor, a new bell housing, rear engine plate, and
flywheel ring gear were required.

E-79. Install Oil Gallery Plug

Coat plug threads with a suitable sealing compound
and install the phugs 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 Ib-ft. [2,8 a 3,4 kg-m.].

There is also a pipe plug (14" [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 cil pump intake
passage. If these two pipe plugs were removed,
make certain they are reinstalled in the locations

described above or the counterweights of' the
crankshaft might strike the projecting head of the
square-head plug. o

E-80. Install Tappets

Turn the engine 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. Be sure that all
tappets fit snugly in their respective bores.

E-81. Install Camshaft and Thrust Plate

Lubricate all camshaft bearings and cam surfaces
generously with clean, light engine oil. Carefully,
$0 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.

FIG. 122—VALVES, CAMSHAFT, AND TIMING GEARS

v
1—Nut : 4

13—Inlet Valve Spring

Pring
4—Rocker Shaft Lock Screw
5—Rocker Shaft
6—Nut
7—Right Rocker Arm
8—Roclker Arm Shaft Bracket
§—Inlet Valve Tappet Adjusting Screw

10—Inlet Valve Upper Retainer Lock
11—0il Seal

12--Inlet Valve Spring Upper Retainet

14—Jnlet Valve Push Rod
15—Inlet Valve

© 16—Inlet Valve Tappet
17—Camshaft - !
18—Camshaft: Front Bearing
19—Camshaft ‘Thrust Plate Spacer
20—Camshaft Thrust Plate
21--Bolt and her
22—Bolt
23—Lockwasher
24—Camshaft Gear Washer

—Spring Retainer Lock
31—Roto Ca%Asaembly
32—Exhaust Valve Spring
33—Exhaust Valve

36-—Rocker Arm Cover Stud
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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 bewteen the camshaft shoulder and the
spacer. Torque the thrust plate attaching bolts 20
to 26 b-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.

E-82. 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 thé 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 bearmg
will result.

Lubricate all bearing surfaces generously with
clean, light engine oil. Place the crankshaft in
position in the cylinder block and install the main
bearing caps. Torque the bolts 65 to 75 lb-ft.
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FIG. 123—GAUGING CRANKSHAFT END PLAY

[9,0 a 10,4 kg-m.] rotating the crankshaft after
each bearing cap is tightened.

E-83. Check Crankshaft End-Play

End play of the cramnkshaft 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. 123. 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. 124—REAR BEARING CAP PACKING
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E-84. 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-85. Instail 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. 124 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 }4” [6 mm.] from the case. When the oil
pan is installed, it will force them tightly into the
holes and effectively seal any opening between
the bearing cap and the crankcase.

E-86. 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-87. 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 Aywheel 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. 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

FIG. 125—CHECKING FLYWHEEL RUN-OUT

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. 125. Mount the dial indicator
with the contact button of the indicator resting
against the clutch face of the fAlywheel. 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 Aywheel
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 fiywhee! and
note the run-cut which should not exceed .006”
[0,152 mm.].

E-88. Install Fiywheel Housing

Be certain that the mating surfaces of the cIutch
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-89. 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 held it i_n 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_
evenly. Remove the arbor. '

E=90. Install Valves and Springs

Install an exhaust valve spring and exhaust valve
spring retainer {(Roto Cap) for each exhaust 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 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. 126,

Turn the crankshaft as necessary to bring eéach
exhaust valve tappet to its lowest position. Using a
valve spring lifter, compress each exhaust valve
spring, while holding the-valve’ down, so that the
stem extends through the valve spring retainer far
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enough to permit installation of the valve 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 exhaust valves is complete, remove any cloths .

used to block the valve compartment floor openings.
Install the intake valves and springs in the cyl-

inder head placing the ends of the springs having

the closed coils down against the cylinder head.

FIG. 126 -VALVE TAPPETS AND SPRINGS

Be sure to install a2 new rubber oil seal ring on each
intake valve stem before installing the retainer
locks. With the retainer and spring compressed,
position a seal ring on the valve stem just above
the lock recess, then install the locks and release
the spring.

Oil the valve stems. Insert all intake and exhaust
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. E-105, E-106, E-107, and specifica-
tions at the end of this section for specifications
and adjustment procedure.

FIG. 127—TIMING GEARS
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E-91. 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. 127. 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.

E-92. 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 produc-
tion with engine 8/N 1'T-82908. The earlier jet has
a.070” [0,178 mm.] diameter aperature; the later jet
has a .040” [0,102 mm.] aperature. 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-93. 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 tumng .

marks on the crankshaft and camshaft gears. See
Fig. 127. 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 when 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
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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 z 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.

E-94. 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-95. Install Pistons and Connecting Rods

Before installing each piston and connecting rod
assembly in the cylinder block, generously lubricate
the entire assembly with engine oil. Space the ring
gaps around the piston so that no two gaps are
aligned vertically and are not located over the
T-slot in the piston skirt. Insert the assembly in
the correct cylinder with the connecting rod
identifying number toward the camshaft side of
the cylinder block. When installing each assembly,
rotate the crankshaft so that the crankpin is in
the down position. Fit a piston ring compressor
tightly around the piston rings. Reach up from the
bottom of the cylinder block and guide the end of
the connecting rod over the crankshaft journal as
the piston is tapped down into the cylinder bore
with hammer handle.

Lubricate the connecting rod bearing surfaces
generously with engine oil and install the bearing
cap with the numbered side matched to the num-
bered side of the connecting rod. Torque the nuts
evenly 35 to 45 lb-ft. [4,8 a 6,2 kg-m.]. The con-
necting rod cap nuts are locked with stamped nuts.
Used stamped nuts should be discarded and re-
placed with new ones. These locking stamped nuts
should be installed with the flat face toward the
connecting rod nut. Turn the locking nut finger
tight and then 14 turn more with a wrench, Refer
to Par. E-36 for detailed information on fitting
pistons and rings in the cylinder bores.

E-96. Install Crankshaft Pulley

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

E-97. 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 cil 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-98. Install Cylinder Head

Make certain that the entire top of the cylinder
block assembly, the lower surface of the cylinder
head, and the cylinder head gasket are clean. Blow
all dirt or carbon out of the blind tapped bolt holes
in the cylinder block before the cylinder head and
gasket are installed. Use no sealer or other com-
pound, and pesition the new cylinder head gasket
WITH THE CRIMPED EDGES OF THE
GASKET METAL DOWN (See Fig. 83). This
gasket position allows a positive seal along the
narrow surfaces of the cylinder head between the
combustion chambers, and eliminates the possi-
bility of burning combustion gases reaching an
asbestos portion of the cylinder head gasket. Install
the cylinder head on the cylinder block placing a
piece of clean wood about 17 [25 mm.] thick be-
tween the block and head. Install the intake valve
push rods moving the rocker arms to one side to
make the installation. Remove the piece of wood
and lower the head until the rocker arm ball ends
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FIG. 128—CYLINDER HEAD BOLT
TIGHTENING SEQUENCE

enter the push rod sockets and then lower the head
to seat on the gasket. Install the cylinder head
bolts. Tighten the bolts with a torque wrench to
60 to 70 lb-ft. [8,3 a 9,7 kg-m.] in the sequence
shown in Fig. 128, Do not overlook installing the
cylinder head bolt in the ititake manifold directly
under the carburetor opening.

E-99. Install Rocker Arm Assembly

a. Insert ball ends of the intake valve push rods
through the cylinder head and cylinder block and
seat them in the cupped head of the intake valve
tappets.

b. Install the rocker arm and shaft assembly on
the four rocker arm shaft bracket studs. Tighten
the two temporarily installed rocker arm cover
studs.
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E-100. 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 chamters during the remaining opera-
tions. Torque the spark pluzs 25 to 35 Ib-ft.
3,4 2 4,6 kg-m.].

E-101. 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-102. 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-103. 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 Ib-ft. [1,7 a 1,3 kg-m.].

E-104. Install Water Outlet Fitting

Install the thermostat and the water outlet fittinig,
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 [300 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 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 Ib-ft. [1,0 a 1,4 kg-m.].

E-106. VALVE ADJUSTMENT

Proper valve adjustment is important to prevent
turning 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
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be adjusted to the proper lash with the engine
cold (at room temperature). Valve lash can be
properly adjusted only when the tappet is on-the
heel or low portion of the cam.

E-107. Valve Adjustment Procedure

The exhaust valve tappets are adjusted by turning
the adjusting screw in or out of the tappet as neces-
sary to obtain the proper lash. Where special
wrenches can be obtained, they should be used to
facilitate the adjustment. The proper lash is .016"
to .017” [0,406 a 0,432 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 lash 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.} lash between the rocker arm and the valve
stem with tappet on the heel of the cam.

E-108. Check Valve Timing

To check the valve timing, carefully set the inlet
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 timing gear
cover and estimate the 9° before top center position.
With the crankshaft in this position, timing is
correct if the rocker arm is just tight against the
intake valve stern. Do not overlook resetting the
rocker arm adjustment to the correct running
clearance.

EXHAUST
CLOSES
12° ATC

INTAKE
CPENS
2° BTC

INTAKE
CLOSES
50° ABC

EXHAUST
OPENS
47° BeC
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FIG. 129—VALVE TIMING

E-109. OILING SYSTEM

The engine oil pressure system is designed to pro-
vide adequate lubrication to all working parts of
the engine. The gear-type o0il pump is driven from
the engine camshaft. The pump is provided with a
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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. Qil 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
designed to open when excessive pressure develops
in the system, relieving the pressure and returning
the excess 0il 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 ¢il 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 pericd, oil consumption may be higher
than it was before new rings were installed. Qil
consumption that is normal for the driving habits
and type of operation involved should be evident
at 4000 miles.

E-110. Crankcase Ventilation
Some late model vehicles.

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 wvalve attached to the wvalve
cover, which is connected by a tube to the intake
manifold. Clean air is drawn into the oil filler tube
and through a hose from the air cleaner. Any vapors

1--Valve Open
2—Valve Closed

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 wvalve
fail to seat, it will be impossible to make the engine
idle satisfactorily.

E-111. 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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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
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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
Weak or Broken Valve Spring

Valve Spring Cocked

Contaminated Qil

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
0il System Failure

Scored or Leaky Piston ngs

Popping-Spitting-Detonation

Improper Ignition

Improper Carburetion

Excessive Carbon Deposit in Combustion
Chambers

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 il Return Holes Clogged

Excessive Clearance, Main and Connecting Rod
Bearings

Oil Leaks at Gaskets or Oil Seals

Ezxcessive 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 Qil

0Oil Leakage

Dirty 0il

Low Qil Pressure or Qil Pump Failure

Drilled Passages in Crankcase or Crankshaft
Clogged

Qil Screen Dirty

Connecting Rod Bent
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F4-134 ENGINE SPECIFICATIONS

MODEL: ALL F4-134 MODELS METRIC
ENGINE:
5 Fhead ..
Number of Cylinders. ... .. ............. 4
Bore........coiiii 315" 79,37 mm
S N 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.
and 3. ... ... 4.938" 12,542 em.
Firing Order. ................. e 1-3-4-2 .
Compression Ratio: 4WD .
Standard.......... ... . ... ... 69tol 6,9al
Optional............................ 74tol 74al
Compression Ratio: 2WD
Standard................... ... . ... 74tcl 74 al
Optional. ........................... 78tol 7,.8al
Compression Pressure. . . ............... 120 to 130 psi. 8,4 a 9,1 kg-cm?
Horsepower (SAE)..................... 1563 | .
Horsepower, 4WD (max. brake)......... 72@4000rpm. | Ll
Horsepower, 2WD (max. brake)......... 75@ 4000 rpm. | ...
Maximum Torque @ 2000 rpm.......... 114 Ib-ft. 15,766 kg-m
Idle Speed ....... ..ot iiienene ... 600 rpm. | .
Governor Speed {optional):
Velocity. . ... 2200 t0 3200 rpm. | ...
Centrifugal.......................... 1000 to 2600 rpma. | ...
PISTONS:
Material . ... ... ... L Aluminum Alley | L.
Description. .. ......... .. ............. Cam Ground, T Slot, Tm Plated | ...
Length............ ... ... ............ 9,52 cmn.
Diameter {near bottom of skirt). ........ 3.1225" to 3.1245° 7,9311 a 7,9362 cm.
Clearance Limits:
TopLand........................ ... 018" to 0217 0,457 a 0,533 mm.
Skitt Top.............. e ) L0021 7 to .0029” 0,0533 a 0,0736 mm.
Skirt Bottom . ... ... Selective Feeler Fit | ... ...,
Ring Groove Depth: :
No.land No. 2 Rings................ 1575” to .151" 4,000 a 3,835 mm.
No.3RINg......oovviiiiinii i 16757 to 1617 4,255 a 4,089 mm,
Ring Groove Width:
NO. L RINE. oot e ves e L0955 to .0965" 2,4257 a 2,4511 mm,
No.2Ring.......................... 0957 to .096" 2,413 a 2,438 mm.
No.3Ring......coeeviiiii . .1875" to .1885" 4,7625 a 4,7879 mm,
Piston Pin Hole Bore ................... 7607 to 7707 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........................ ) 005" 0,1270 mm.
~max.tebore. ...................... 040" 1,0160 mm.
PISTON RINGS:
Function:
No.tand No.2 Rings................ Compression | ...
No.3Ring.......................... olr |
Material:
No.1l1Ring.......................... Cast Iron, Chrome-Plated Face | = ... .........
No.2and No.3Rings................ CastIron | Lo
Width: .
No.1land No. 2Rings. ............... 1.0925" to .0935"7 2,3380 a 2,3749 mm.
No.3Ring.......................... .1860" to .1865" 4,5872 a 4,5882 mm.
L5 - < 007" to 017" ,1778 a 0,4318 mm.
Thickness:
No.land No. 2 Rings................ 1347 to 144" 0,3403 a 0,3657 mm.
No.3RIng......ooveiiieinn... A157 to L1257 0,2821 a 0,3175 mm.
Side Clearance in Groove:
No. lRing.............coiiiuun. .. 0027 to 0047 0,051 a 0,102 mm.
No.2Ring........... ... couuin. . 00157 to .0035" 0,038 a 0,088 mm.
No.3Ring.........ooiiiiennnan L0017 to 00257 0,025 a 0,063 mm.
PISTON PINS:
Material . .......... ... ... ... ... ... SAE 1016 Steel | ... ...
Length......... ... ... . ... . ... 2.781" 70,63 mm.
Diameter. . ;... e .8119”" 20,62 mm.
3 LockedinRod | ... L.

Clearance in Piston (selective Fit) ......

.0001" to .0003"

0,0025 a 90,0076 mm.
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F4-134 ENGINE SPECITICATIONS—(Continued)

MODEL: ALL F4-134 MODELS METRIC
CONNECTING RODS:
Material. . ...... ... ... . ... .. ... SAE 1141 Forged Steel | .00
Weight. .......... P 32 oz. 907 gr
Length {center to center). . ... .......... 9.187" 23,33 cm,
Bearing:
TVPe. e Removable | ..
Material............................ Steel-backed Babbitt | ...,
Gver AllLength. ... ... ............. 1.0897 to 1.099" 27,601 a 27,915 mm.
Clearance Limits. ... ... .............. 0017 to .00197 0,025 a 0,483 mm.
EndPlay........................... 0047 to 0107 0,102 a 0,254 mm.
Installation. ... ... .................. From Above e
Bore: B
Upper.. ... .. 8115”7 to .B125" 20,612 a 20,637 mm.
Lower................. ... . ... 2.0432" to 2.0440" 51,8972 a 31,9176 mm.
CRANKSHAFT:
Material . ............................. SAE 1040 Forged Steel
End Thrust Taken By.................. FrontBearing = | = ...,
EndPlay................ ... ... ... ©.004" 6 .0067 0,101 a 0,152 mm.
Main Bearings .
TV Pe. oo Removable
Material . _............... ... ... ... Steel-backed Babbitt | ..o
Clearance. .......................... . .0003” to .0029" 0,0071 a 80,0736 mm.
Journal Diameter. ................... 2.333" to 2.334" 5,9268 a 5,9261 mm.
Bearing Length:
Front.................... ... . ..... 1.64" 41,66 mm.
No. 2. 1.72” 43,60 mm.
No. 3. .. 1.66" 42,16 mm.
Direction and Amount of Cylinder Offset Right .125" 3,175 mm.
Crankpin Journal Diameter. .. .. ... ... .. 1.9375" 42,2125 mm,
Flywheel Run Out (max.)............... 005" 0,127 mm.
CAMSHAFT:
Bearings: )
Material . ........................ ... Steel-backed Babbitt | .. ... ...
{Front Only)
Number............................ 4
Clearance. .. ..ol o0, 001" to .0025% 0,025 a 0,063 mm.
Journal Diameter:
Front............................. 2.1860" to 2.1853" 55,518 mm.
Front Intermediate. . 2.1225% to 2.1215" 53,898 mm.
Rear Intermediate. .. .............. 2.0600" to 2,0590” 52,311 mm.
Rear. ... ..o .. 1.6230% to 1.6225" 41,217 mm.
Bearing Diameter:
Front............................. 2.1870" to 2.1890" 55,5498 a 55,6006 mm.
Front Interrnedlate ................. 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" 0,181 a 0,178 mm.
Drive: :
B+ Helical Gear | ...
Crankshaft Gear..................... Cast Iron | ...
Camshaft Gear

Pressed Fiber; Steel Hub
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F4-134 ENGINE SPECIFICATIONS (Continued)

MODEL: ALL F4-134 MODELS METRIC
VALVE SYSTEM:
Valve Rotators. ....................... On Exhaust Valve
Tappets:
Clearance — Cold:
Intake...................... .. .... 018" 0,461 mm.
Exhaust............... I, 016" 0,406 mm.
Clearance for Timing (intake)......... 026" 0,6604 mm.
Over All Length:
Intake.......... ... ... . ... ...... 234" 6,98 cm.
Exhaust RV 274" 7,30 cm.
Stem Diameter........................ .6245" to .6240" 15,8623 a 15,8496 mm.
Clearancein Block......... .. ... ..... .0005” to 002" 0,06127 a 0,0508 mm.
Timing:
Intake:
Opens. ................. ... ...... s°wvTC | .
Closes......................... ... 50°ABC |
Duration.......................... 239
Exhaust:
Opens.,....................... 47°BBC |
Closes............................ 1z°ATC |
Duration....................... ... 238
Valve Opening Overlap......... . ... 7 e .
Valves:
Intake:
Material.......................... SAE 5150 Steel | ...

Over All Length. . ...... ... ... ...
Head Diameter. .. ..... ....... . ... .
AnglecofSeat................ .. . ..
Stem Diameter. ........ . ..... . ...
Stem-to-Guide Clearance....... ... ..

Lift
Exhau

Material. ... ... ... ... ....... ...
Over All Length............... ...
Head Diameter............ . .. ..
Angleof Seat............. . .

Seat Insert Material ... ... .. ... . ..
Stem Diameter. .. ....... ... .. ... ..
Stem-to-Guide Clearance. . ... . .......

Lift

Springs — Intalke:
Free Length. .

st:

Pressure (@ Length
Valve Closed ............
Valve Open............ ..
Springs — Exhaust:
FreeLength................
Pressure @ Length:
Valve Closed.......... ...

Valve Open..............

4.781"
2 s
45°
.3733" to .3738"
00077 to .00022"
.260"

Uniloy 2112
5.5909"
1.47"
45°
Eatonite EMS 58
3717 to 372"
.0025" to .0045"
351"

1.97"

73 1b. @ 1.66"
153 1b. @ 1.40*

2.5"

53 1b. @ 2.11°
120 1b. @ 1.757

9,481 a 9,494 mm.
0,0178 a 0,0559 mm.
6,604 mm.

150,089 mm,
37,34 mm.

9,423 a 9,449 mm.
0,0635 a 0,1143 mm.
8,915 mm.
50,00 mm.

33,1 kg, a 86,7 mm.
69,4 kg. @ 35,7 mm.

63,5 mm.

24 kg. a 53,5 mm.
54.3 kg. a 44,4 mm. -

LUBRICATION SYSTEM:
Type of Lubrication:

Main Bearings. ... ................... Pressure | L.

Connecting Rods.,.......... .. .. ... .. Pressure

PistonPins................... .. .... Splash

Camshaft Bearings.. .. ........ .. .. .. Pressure - | L.

Tappets. oo vein i Splash .

Timing Gears...................... Nozzle

Cylinder Walls. . .................... Nozzle | ...
0Oil Pump:

P o et et e Internal Rotor

Drive............ooo o Camshaft Gear | ..

Minimum Safe Qil Pressure. . ......... 6 psi. @ Idle 0,4 kg-cm?

20 psi. @ 2000 rpm. {35 mph.) 1,4 l:g-cm2 [56 kph}

Normal Oil Pressure...... ........... 35 psi. @ 2000 rpm. 2,5 kg-cm?

Relief Valve Opens................... 40 psi. 2,81 kg-cm?
Oil Pressure Sendmg Unit. . . Electric L
Oil Intake. . e Floating | ... ...
01l Filter System ...................... Partial Flow | .
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FUEL SYSTEM

Contents
SUBJECT P'AR. SUBJECT PAR.
Accelerator and Linkage. .................. F-58 Metering Rod........................ F-9
AirCleaner. . ............. .. ............. F-59 Pump. ... F-13
Carburetors. ........ e F-2 é‘“:‘:;‘l?gly """"" Tt F-15
Carburetors — Model L6-226 Choke . F-10
Carter WGD-2052SA — Double Throat F-17 Float. . . F4
Adjustments. . ....................... F-18 High Speed F-8
FastIdle.......................... F-21 LowSpeedF—6
ﬂoat .............................. F-18 PUD . . . oo oo F-12
etering Rod... ... ... .. ... .. ...... F-20 femammen bl TTTTroorrrmrrrreey _
BUmD. .\ F-19 Disassembly..... ..oty F-14
Unloader. .. ... ... .. ... .. .cciu... F-22 X
Carte_rWCD—2204S—DoubleThroat ..... F.03 Fuel Tank Cap...........................F-60
Adjustments ......................... F-25 Fuel and Vacuum Pump --1.6-226.......... F-46
FastIdle.......................... F-35 Fuel Pump
Float. ... oo F-28 Assemnbly. . ... F-49
Metering Rod.........ooooenins F-33 Disassembly. . ... ... ..oooii F-47
Pamp. ..o F-30 Vacuum Pump. . ... ..o F-50
A Unloader. . ........................ F-36 Assembly F-53
ssembly........ ... ... ... .. F-25 s renm ey T )
Disassembly. . ...\ F.o4 stgssembly .......................... F-51
Carter YF-2467S — Single Throat. ....... F-37 Fuel and Vacuum Pump — F4-134.......... F-39
Carburetors — Model F4-134............... F-3 Fuel Pump
Adjustments Assembly............ ... ... ... .. ... F-43
FastIdle............................ F-11 Disassembly..........................F41
Float................ e F-5 Vacuum Pump. . ....................... F-44
Idle. ... . e F-7 Disassembly.......................... F-45

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,
obtainable in most drug stores, will dissolve gum
formation. In extreme cases it will be necessary to
disassemble and clean the fuel system, however,
often one pint [,6 liter] of acetone placed in the
fuel tank with about one gallon [4,5 liters] of gaso-
line will dissolve any deposits as it passes through
the system with the gasoline.

F-2. CARBURETOR

The carburetors that are covered in this section

and the vehicle model and serial numbers for
which they are effective are all shown here:

Par. Carburetor, Models
F-3 YF:951Sor SA All F4-134 Models
F-17 WGD-205258A Early L6-226 Models

F-23 WCD-22045  L6-226 4WD Pickup 654-EC2-14773
L6-226 4WD Stake 654-ED2-10325
1.6-226 4x4 SW 654-FA2-12542
L.6-226 4x4 SD 654-RA2-10218

After Serial No.

F-37 YF-24678 L6-226 4WD 55268-31178
L6-226 4x4 54168-23628
L.6-226 4x2 54167-12034

F-3. Carter YF-951S and 951SA Carburetors
All F4-134 Models

This carburetor is covered in Par. F-4 through F-16.

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
overall discription of the carburetor.

For identification, the series (YF) is stamped on
the body under the name Carter and the model
is stamped on a flange protruding from the body.
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Conversion kits for changing earlier models to SA
models are available. See Par. F-16. It is recom-
mended 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.

NOTE: When checking for carburetor icing causes,
also check the vacuum-pump-to-manifold vacuum
line connector.

F-4. Float Circuit

The float circuit, Fig. 131, consists of a float,
float pin, air horn gasket and the needle and seat

FIG. 132—FLOAT LEVEL GAUGING
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assembly. These parts control the fuel level in the
carburetor bowl, a supply being maintained for all
circuits under all operating conditions. To prevent
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. 133—THE LOW SPEED CIRCUIT

F-5. Float Adjustment

The float level must be accurately set to insure
accurate metering of fuel in beth the low and high
speed jets. To set the float level remove the bowl
cover assembly and invert it as shown in Fig, 132,
Remove the bowl cover gasket and allow the weight
of the float to rest on the needle and spring. Adjust
the level by bending the float arm lip (not the arm)
to provide the proper clearance between the float
and cover as shown by gauge A. Clearance is ;"
{7,93 mm.] for YF-9518A carburetor (use Carter
gauge T-109-107). Use care that there is no com-
pression of the spring other than the weight of the
float.

F-6. Low Speed Circuit.

Fuel for idle and earlypart throttle operation is me-
tered through the low speed circuit. It is illustrated
in Fig. 133.

Liquid fuel enters the idle well No. 4 through the
metering rod jet No. 9. Low speed jet No. 5
measures the amount of fuel for idle and early part
throttle operation. The air by-pass No. 7, econo-
mizer No. 8 and idle air bleed No. 6 are carefully
calibrated crifices which serve to break up the liquid
fuel and mix it with air as it moves through the
passage to the idle port No. 3 and idle adjustment
screw port No. 2.
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F-7. Idie Adjustment Screw Setting.

Turmn screw one to two turns for normal opening.
For richer mixzture, turn screw out; for leaner
mixture turn screw in. Do not idle engine below
600 rpm. :

By-pass No. 7, economizer No. 8, idle port No. 3,
idle adjustment screw port No. 2 and the bhore of
the throttle body flange No. 1 must be clean and
free from carbon. Obstructions at any of the above
points will cause poor low speed engine perform-
arnce.

A worn or damaged idle adjustment screw No. 10
or low speed jet No. 5 should be replaced.

F-8. High Speed Circuit
Numbers in parentheses refer to items in Fig. 134,

Fuel for part-throttle and full-throttle operation is
supplied through the high speed circuit, Fig. 130.
Metering rod (2) and metering rod jet (10) control
the amount of fuel admitted through nozzle (1) for
high-speed operation. The lower end of metering
rod (2) is calibrated to accurately meter the fuel
required. As the rod is automatically raised and
lowered in jet (10) the opening in the jet is varied
to supply more fuel through the higher speed and
power range. The metering rod is both mechanically
and. vacuum controlled and is attached to the
metering rod arm (4).

During part-throttle operation, the vacuum in
chamber (9) pulls diaphragm (8) down, holding
metering rod arm (4) against pump lifter link (3).
Movement of the metering rod is controlled by
pump lifter link (3) attached to the carburetor

FIG. 134—THE HIGH SPEED CIRCUIT

I—Nozzle

2—Metering Rod

3--Pump Lifter Link
4—DMetering Rod Arm Assembly
g—gaphr;gm Shsaft_

—Upper Pump Spring
7—FPump Diaphragm Spring
£—Diaphragm Assembly
9—Chamber

10—Metering Rod Jet

FIG. 135-—~CARBURETOR FAST IDLE

throttle shaft. At all times the vacuum in chamber
(9) is strong enough to overcome the tension of
pump diaphragm spring (7). Upper pump spring
(6) serves as a bumper upon deceleration and as a
delayed action spring on acceleration.

Under any operating condition, when the pump
diaphragm spring (7) overcomes the vacuum in
chamber {9) the metering rod (2) will move toward
the wide-open throttle or power position.

Nozzle (1) is a pressed-in part and should not be
removed.

F-8. Metering Rod Adjustment

Metering rod adjustment is important and should
be checked each time the carburetor is reassembled.
Before adjustment is made, be sure the flat of
metering rod arm (4) is parallel to the fat of pump
lifter link (3) as shown in Fig. 134. With throttle
valve seated in the bore of the carburetor at No.
12, press down on the upper end of diaphragm shaft
{5) until the diaphragm bottoms in the vacuum
chamber. The metering rod should now seat in
casting at No. 11 with the metering rod arm flat
against the pump lifter link. If the metering rod
does not seat in the body casting, or seats before
the metering rod arm makes flat contact with the
pump lifter link, make adjustment by bending lip
on metering rod arm (4).

‘F=10. Choke Circuit

The choke circuit consists of a manually-operated
choke valve, a fast-idle connecting rod, and a fast-
idle arm. The spring-loaded choke valve is offset.
When the choke valve is moved to a closed position
for starting, Fig. 135, the fast-idle connector rod A
revolves the fast-idle arm B. This increases the
engine-idle speed to prevent stalling during the
warm-up period. A connector-rod-return spring
prevents partial closing of the choke valve.
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- F=11. Fast Idle Adjustment

With the choke held in wide-open position, lip A
(Fig. 135) on the fast-idle arm should contact the
boss on the body casting. Adjust by bending the
fast-idle link at offset B.

F-12. Accelerating Pump Circuit

The accelerating pump circuit, Fig. 136, 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 (8) at all times when
the engine is running. Lower and more uniform
vacuum is provided by vacuum restriction (10) and
vacuum bleed passage (11). When diaphragm (8)
is in its maximum down position at low throttle
because of high vacuum in chamber (9), the cham-
ber above the diaphragm is full of fuel which has
been admitted through intake passage (7).

FIG. 136 — THE PUMP CIRCUIT

When the throttle is opened, vacuum in chamber
(9), and diaphragm (8) is initially forced upward
by the spring on the diaphragm shaft. The upward
motion is transmitted to accelerator pump lifter
(5) which is connected to the throttle. This move-
ment forces fuel from the chamber above the dia-
phragm through discharge pump check valve (3)
and discharge pump jet (2). This auxiliary dis-
charge 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 dia-
phragm through intake passage (7) to be available
for the next cycle of operation. Pump jet (shown
in the insert drawing of Fig. 136) projects into the
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air stream and is pressed into the carburetor body.
This jet is permanently installed and should not
be removed. Carburetor design makes it impossible
to adjust the pump stroke.

F-13. Accelerating Pump Maintenance

If engine acceleration is unsatisfactory, remove the
pump diaphragm assembly. Check the diaphragm
for wear or damage. Then remove the pump check
weight and pump ball check. The pump ball check
must seat, as a leak will cause poor acceleration.

Inspect and replace all worn or damaged parts.
Clean and blowout all passages with compressed air.
When testing the pump for discharge volume when
the carburetor is off the engine, approximately half
of pump capac1ty will be discharged. Vacuum,
when the engine is operating, controls the balance
of discharge.

~ F-14. Carburetor Disassembly

Numbers in parentheses refer to items in Fig. 137.
a. Pry pinspring (44) and clevis clip (40) free and
remove fast-idle connector rod (43).

b. Remove air horn and bowl cover attaching
screws and lockwashers (4 and 7). Remove choke
tube clamp assembly (53, 54, 55, and 56).

¢. Remove air horn assembly (8) and gasket (14).
d. Remove ball check valve retainer ring (46).
Invert the unit and tap lightly to remove ball check
valve retainer and ball check valve (45).

e. Loosen the screw locking the throttle shaft arm
(28) to the throttle shaft. Remove the throttle shaft
arm and pump connector link (27).

f. Remove diaphragm housing screws (20). Entire
assembly can now be lifted out of the body. This
assembly can easily be disassembled and reas-
sembled if necessary.

g. With the air horn in an upside-down position,
remove pin (12} and float (13). Invert the air horn
and catch needle pin (11) and needle pin spring (10).
h. Carefully remove pump intake strainer housing
usmg tip of knife blade.

i. Remove metering rod Jet {47). Remove low-
speed jet (48).

NOTE: Do not’ remove pressed-in. parts such as
nozzle, pump jet, or antipercolator air bleed.

J- Remove body flange attaching screws {29), body
flange assembly (23), and gasket (24).

k. Remove idle-adjustment screw {41}, spring (34),
idle port rivet plug (25), throttle lever assembly
(37), washer (33), fast idle arm (32), and throttle
shaft (39).

I. Remove throttle shaft seal by prying out seal
retainer.

NOTE: Do not remove pressed-in vacuum pas-
sage orifice.

m. Remove choke valve screws (5) and choke
valve {6). Unhook choke spring (3} and slide shaft
(1) from housing.

n. Wash all parts in carburetor cleaning solution
and blow out passages with compressed air. Do not
immerse diaphragm, pump check disc, or seals in
cleaning solution. Inspect all parts for wear or dam-
age. Always use new gaskets when reassembling,
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FIG. 137—-YF-9518 OR YF-9518A
CAREURETOR

1—Choke Shaft and Lever
- 2—Screw

3—Choke Lever Spring

4—Screw and Washer

5—Choke Valve Screw

6—Choke Valve
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F-15. Carburetor Assembly

To expedite reassembly, it is advisable to group all
related parts before assembling.

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. Install
throttle valve.

¢. Install idle port rivet plug. Install idle adjusting
screw and spring.

d. Attach flange assembly to body casting. Use
new gasket.

e. Install low-speed jet assembly.

f. Install pump intake strainer in pump diaf)hragm

7—Screw and Washer
8—Air Horn

ive
prathae s

9—Needle Seat Gasket
10—Needle Spring and Seat
11—Needle Pin
12—Float Pin
13—Float
14—Gasket
15—Outer Pump Spring
16—Metering 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—Serew and Wasgher
30—Throttle Valve
31—Throttle Valve Screw
32-—Fast Idle Arm
33—Washer
34—Adfusting Screw
35—Screw
36—-Throttle Lever
37—Lever Nut
38—Throttle Shaft
39—EBody Flange Plug
40— Clevis Clip
41—1Idle Adjusting Screw
42—Idle Screw Spring
43—Fast Idle Connector Rod
44—Pin Spring
45—Ball Check Valve
46—Ball Check Valve Reteiner Ring
47—Metering Rod Jet
48—Low Speed Jet
49—Metering Rod
50—Metering Rod Spring
51—Inner Pump Sﬁring
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

housing and carefully press into recess.

CAUTION: If strainer is even slightly damaged, a
new one must be installed.

g. Install pump diaphragm assembly in diaphragm
housing. Install pump diaphragm spring (lower)
and retainer.

h. Install pump lifter link, meter rod arm, upper
putnp spring, and retainer.

i. Install metering rod jet (no gasket 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. Tighten screws evenly and securely.

101



F FUEL SYSTEM

K. Install throttle shaft seal dust seal, washer, and
shaft seal spring.

I. Install pump connector link in the throttle shaft
arm assembly. Install throttle shaft arm assembly
on throttle shaft guiding connector link into pump
lifter link hole.

CAUTION: Linkage must not bind in any throttle
position. If binding occurs, loosen clamp screw in
throttle arm, adjust slightly, and retighten screw.

m. Install pump check dise, disc retainer, and
lock ring.

#. Install metering-rod-and-pin spring. Connect
metering rod spring.

©. Adjust metering rod.

NOTE: Be sure flat of metering rod arm is parallel
to flat of pump lifter link before proceeding with
metering rod adjustment.

thermostat when diagnosing the stumble. Operating
temperatures consistently below 155°F. can cause
stumble.

If the stumble persists, a YF-951S carburetor can
be converted to a YF-9518A carburetor by instali-
ing a special kit 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 assermnbly must not be reinstalled.

NOTE: Aill YF-951S carburetors produced prior
to May, 1956, have a .025” [0,635 mm.] size pump
discharge jet. Those produced laterand all YF-951SA
carburetors have the current .031” [0,787 mm.] size
pump discharge jet. When installing the kit, the
pump discharge jet size must be checked. If the
carburetor being converted has a .025" jet, it must
be opened to .031” by running a No. 68 drill
through the jet as shown on Fig, 138. The jet must
be drilled as it is a pressed-in part and cannot
be replaced. :

With the throttle valve seated, press down on upper
end of diaphragm shaft. Metering rod should be
seated in casting and metering rod arm flat against
pump lifter link. If metering rod does not seat in
body casting (check by pressing downward on
metering rod) or seats before the metering rod arm
makes flat contact with pump lifter link, raise or
lower by bending the lip on metering rod arm.

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
carburetor.

q. Set float level to specifications. Measure from
machined surface of casting (gasket removed). Ad-
Jjust by bending the lip which contacts needle.

r. Install air horn gasket and air horn assembiy.
Install attaching screws, lockwashers, and choke
tube clamp assembly. T_ighten center screws first.

s. Slide choke shaft and lever assembly into place.
Connect choke lever spring. Install choke valve.
Center valve by tapping lightly. Hold walve in
place with fingers when tightening screws.

t. Install fast idle connector rod with offset portion
of the rod at the top and pin spring at the outside.
Install fast-idle connecting rod spring.

F-16. Correcting Acceleration Flat Spot

All F4-134 models

Using Carburetor Model YF-0518

Inasmuch as a flat spot on accelertion 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
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FIG. 138—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-9518A.

F-17. Carter WGD-2052SA Carburetor
Early L6-226 Models

This carburetor is covered in Par. F-18 through
F-22,

Early production 1954 Model 6-226 utility vehicles
were equipped with Carter Carburetor No. 20528 or
SA. Some vehicles equipped with this carburetor
may have a tendency to develop hard starting,
flooding or high fuel consumption when operated
in rugged off-the-road service or in extremely hilly
terrain,

To correct these conditions, the manufacturer has
made available a spring loaded needle and seat,
Kit No. 25-173-S, which can be procured from any
Carter Distributor. When this spring loaded needle
and seat is installed in a 20528 carburetor, the,
float level setting must be changed to 76" [5,5 mm.]
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F-18. Float Adjustment

With bowl cover gasket removed, bowl cover in-
verted, and needle seated, there should be 94"
[7,14 mm.] between the top of float and bowl cover.
Carter gauge T109-126 may be used. Adjust by
bending float arm.

F-19. Pump Adjustment

Back out throttle lever set screw until throttle
valves seat in bores of carburetor. Place Carter
Universal Pump Travel Gauge, T109-1178 inverted
on edge of dust cover boss of bowl cover. Turn
knurled knob of gauge until finger on gauge just
touches top of plunger shaft. The distance from the
dust cover boss on the top of the plunger shaft
should be 14” [12,7 mm.]. This is the distance from
base to tip of finger on gauge. Adjust by bending
throttle connector rod at upper angle.

F-20. Metering Rod Adjustment

The metering rods must be adjusted after the pump
adjustment or when leaner than standard rods are
installed. No metering rod gauges are necessary.
With the throttle lever set screw backed out and
throttle valves seated in bores of carburetor, press
down on vacumeter link until metering rods bottom.
With rods held in this position, remove metering
rod arm until lip contacts vacumeter link. Hold in
place and carefully tighten metering rod arm set
screw.

1—Throttle Connector Rod Retainer

2—Throttle Connector Rod
3—Connector Rod Washer
4~—Connector Rod Spring

5—Connector Rod Spring Reteiner

6—¥Fin Spring
7-—Choke Connector Rod
8—Air Horn Assembly

FIG. 130—WCD 22048 CARBURETOR

F-21. Fast Idie Adjustment

With the thermostatic coil housing, gasket and
baffle plate removed, crack throttle valve and hold
choke valve closed. Then close throttle. There
should now be .018” to .023” [0,457 a 0,584 mm.]
clearance (Gauge T109-29) between throttle valve
and bore of carburetor (side opposite idle port).
Adjust by bending the choke connector rod at
lower angle.

F-22. Unloader Adjustment
Must be made after fast idle adjustment. Hold

. throttle valve wide open and close choke valve as

far as possible without forcing; there should now
be %;” [3,57 mm.] clearance between upper edge of
choke valve and inner wall of air horn. Use Gauge
'T109-34. Adjust by bending arm on choke trip lever,

F-23. Carter WCD-2204S
Double-throat Carburetor

L6-226

4WD Pickup....654-EC2-14773 to 55268-31178
1.6-226

4WD Stake..... 654-ED2-10325 to 55368-11162
L.6-226 4x4 UW . . .654-FA2-12542 to 54168-23628
L6-226 4x4 UD. .. .654-RA2-10218 to 54268-11543
Model WCD 22048 is a dual down-draft carburetor
with climatic control designed especially for use on
6-226 utility vehicles. Disassembly and assembly
procedures as well as adjustments are given below.

14 -

9—Dust Cover
10—Air Hortt Gasket
11.~Bowl Cover Assembly
12—Bow! Cover Geasket
13—Body Assembly
14~Body Flange Gasket
15—Bady Flange Assembly
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FIG. 140—22045 CARBURETOR BOWL COVER AND ATTACHING PARTS

11—Float Lever Pin

1—Attaching Screws
12—Bowl Cover

2—Dust Cover

3—Metering Rod Spring

4—Metering Rods

5—Metering Rod Washers

6—Pump Arm and Screw Assembly

7—Strainer Nut Assembly

8—Bowl Cover Strainer

9—Bow] Cover Retaining Screws
10—Model Ydentification Tag

14—Vacuum Piston

17—Lower Pump S
19—

F-24. Carter Carburetor 2204S—Disassembly
a. Remove air horn and climatic control assembly
with all parts attached.

b. Remove bowl cover with all parts attached.
¢. Remove body flange assembly and body flange

gasket,
d. Remove all parts from air horn and choke.

e. Remove all parts from bowl cover.

f. Remove all parts from carburetor body except
nozzles, Do not, under any circumstances, attempt
10 remove nozzles from body casting.

9. Remove all parts from body flange assembly.
Check throttle shaft for wear, loose lever and
throttle rod holes in lever for wear.

h. Wash all parts in clean gasoline except coil

104

13—Bowl] Cover Gasket

15—Vacuum Pigton Spring
16—Pump Plunger Rod, Spring and
Retainer Assembly

ring
18—Spring Lundedg\'l'eedle and Seat Assembly
F?oat and Lever Assembly

20—L.ow Speed Jets

21—Connector Rod Spring Retainer

22-—Connector Red Spring

23—Washer

24—Throttle Connector Rod

25—Pump Qperating Lever and
Countershaft Assembly

26—Pin Spring

27—Pump Connector Link

26—Metering Rod and Screw Assembly

29-—Varumeter Piston Link

and housing assembly. Blow out all passages
with compressed air and replace all worn or dam-
aged parts.

F-25. Carter Carburetor 2204S—
Reassernbly and Adjustments

In these reassembly procedures, consult Figs. 139
thru 143.

To expedite reassembly, it is advisable to group aill
related parts before assembling.

F-26. Idle Circuit

a. Install throttle shaft and lever assembly. Back
out throttle lever adjusting screw.

b. Install throttle valve. Small ¢ in circle should
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FIG. 141—22045 CARBURETCR BOWL AND ATTACHING PARTS

1—Main Metering Jets.

2—Pump Passage Plug

3—Pump Passage Plug Gasket
4—FPump Jet Housing Attaching Screws
S—Pump Jet Housing

be toward idle port when viewing casting from
manifold side. Center throttle valves by tapping
lightly and hold in place with fingers before tighten-
ing screws. Always use new screws.

¢. Install idle port rivet plugs, then idle adjust-
ment screws and springs. Open adjustment screws
1 to 2 turns until a precise adjustment can be made
with engine running,.

d. Install low speed jet assemblies. No gaskets
are used.

F-27. Pump Circuit :

a. Install pump weight, new pump gasket, pump
jet housing and pump jet housing screw.

b. Install pump spring and plunger assembly.

F-28. Float Circuit

a. Install bowl strainer gauze and nnt and gasket
assembly.

b. Install needle and seat assembly.
c. Install float and lever assembly,

6—Pump Jet Housing Gasket
7—FPump Check Needle
8—Body

9-—Body Flange Gasket

F-29. Float Adjustments
Use Gauge T109-28

a. Lateral Adjustment. With bowl cover assembly
inverted, bowl cover gasket removed and float tip
resting on seated needle, place float gauge directly
under float with notched portions of gauge fitted
over edges of casting. Sides of floats should barely
touch the vertical uprights of float gauge. Adjust-
ment should be made By bending arms of floats.
b. Vertical adjustment. With float gauge in same
position, floats should just clear the horizontal
portion of gauge. Vertical distance between top of
float and machined surface of casting must be 3"
[4,76 mm.]. Adjust by bending float arms.

¢. Carefully remove float, install bowl cover gasket,
then replace float.

F-30. High=-speed Circuit

a. Assemble body flange assembly to body casting.
Use new gasket. ’
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FIG. 142-—22048 BODY FLANGE AND ATTACHING PARTS

1—Throttle Connector Rod Retainer
2—~Throttle Connector Rod

3—Fast Idle Cat Attaching Screw
4—Fast Idle Cam

5—Choke Connector Rod

6—Pin Spring

7—Cam Trip Lever

&—Throttle Valve Attaching Screws
9—Throttle Valves

b. Install metering rod jets. Jets must be installed
snugly but not so tightly as to cause distortion.
¢. Install vacumeter piston link and metering rod
spring, Start pump countershaft assembly.

d. Install pump arm and collar assembly, metering
rod arm and screw assembly.

e. Install pump arm link on pump arm and
plunger shaft.

f. Install vacuum piston and pin assembly, and
vacuum piston spring on piston link.

g. Install body on bowl cover as assembled, Use
new gasket,

h, Install throttle shaft lever and throttle con-
nector rod. Do not forget throttle shaft washer.

i. Make pump adjustment. Adjust metering rods
(See Par. F-33.).

J- Install nozzle passage rivet plugs.

F-31. Pump Adjustment

Install pump connector link in outer hole (long
stroke) of pump arm with ends extending away
from countershaft arm. Back out throttle lever
set screw until throttle valves seat in bores of
carburetor, Be sure fast idle adjusting screw does
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10—Throttle Lever Adjusting Screw
11—~Throttle Lever Adjusting Screw Spring
12—Body Flange

13—Body Flange Attaching Screws
14—Tdle Adjustinent Screws

15-—Idle Adjustment Screw Springs
16—TFast Idle Adjustment Screw
17—Throttle Shaft and Lever Assembly

not hold throttle open. Place Universal pump
travel gavge, T109-117S, inverted on edge of dust
cover boss of bowl cover. Turn knurled nut of
gauge until finger just touches upper end of
plunger shaft. Number indicated on gauge should
be 33. Hold the gauge vertical to insure correct
reading. Adjust by bending the throttle connector
rod at upper angle. Use Tool T109-213.

F=-32. Optional Adjustment

With the throttle valves seated in bores of carbu-
retor, the distance from the top of the plunger
shaft to the top of the dust cover boss should be
Us” [8,73 mm.], Adjust as mentioned above.

F-33. Metering Rod Adjustment

The metering rods must be adjusted after the pump
adjustment. No metering rod gauges are necessary.
Procedure is as follows: With the throttle lever set
screw backed out and throttle valves seated in the
bores of carburetor, press down on vacumeter link
until metering rods bottom. With rods heid in this
position, revolve the metering rod arm until lip
contacts the vacumeter link. Hold in place and
carefully tighten metering rod arm set screw.
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FIG. 143—22045 CARBURETOR AIR HORN AND ATTACHING PARTS

1—Coil Housing Attaching Screws 7—-Choke Piston

2—Coil Housing Retainers

3—Thermostatic Coil and Housing Assembly
4-+-Coil Housing Gasket

5—Choke Baffle Plate

6—Choke Piston Pin 11—Choke Valve

F-34. Choke Circuit

a. Install air horn casting.

k. Install choke piston, lever, link and shaft as-
sembly and piston.

¢. Install choke valve. Use new screws. Seat choke
valve by tapping lightly. Hold in place with finger
before tightening screws. Valve or shaft must not
bind in any position.

d. Install coil housing, baffie plate, and coil hous-
ing gasket.

e. Install thermostatic coil and housing assembly.
Install housing with indicator marks at bottom.
Revolve housing clockwise and set indicator on
index mark. ‘Tighten attaching screws.

f. Install choke lever and screw assembly and fast-
idle connector rod.

9. Install fast-idle cam assembly. Make fast-idle
and unloader adjustments per Par. F.35.

F-35. Fast ldle Adjustment

a. Loosen choke lever clamp screw on choke shaft.
Insert a .040” [1,01 mm.] feeler gauge (T109-193)
between lip of fast idle cam and boss of flange
casting. Hold choke valve tightly closed and talke
slack out of linkage by pressing choke lever toward
closed position. Hold in place and tighten clamp
SCTEW.

8—Choke Piston Lever, Link and
Shaft Assembiy
9—Air Horn Attaching Serews
10—Choke Valve Attaching Screws

12—Air Horn

13—Choke Lever and Screw Assembly
14—Choke Connector Rod

15—Pin Spring

16—Ajr Horn Gasket

b. With choke valve tightly closed, tighten fast
idle adjusting screw until there is .016” [0,406 mm.]
opening (Gauge T109-29 may be used here) be-
tween throttle valve and bore of carburetor (side
opposite idle port). Be sure fast-idle adjusting screw
is on high step of cam while making this adjustment.

F-3€. Unloader Adjustment

With throttle wide open, there should be 14” [3,17
mm.] {(Gauge T109-36) clearance between the
upper edge of choke valve and inner wall of air
horn. Adjust by bending unloader lip on throttle
shaft lever. Use bending Tool T109-41.

F-37. Carter YF-2467S
Single-throat Carburetor
L.6-226 4WD Pickup after 55268-31178
L6-226 4WD Stake after 55367-11162
L6-226 4x4 UW after 54168-23628
L6-226 434 UD after 54268-11543
L6-226 4x2 UW after 54167-12034
L6-226 4x2 UD after 54267-10508

YF-2467S is so similar to the Carter YF carburetor
that no difficulty should be experienced with the
disassembly, assembly or adjustment, if the in-
structions for the YF carburetor starting with
Par, F-3 are followed.
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The float adjustment and idle screw setting are
performed in the same manner as explained in
Par, F-5 except the distance between the top of
float and the bowl cover (Fig. 132) should be
94", The idle screw setting (Fig. 133) is from 134
to 214 turns out for idle adjustment. For richer
mixture turn screw out.

The metering rod jet size is .098” [2,48 mm,] in
diameter.

Metering rod assembly and adjustment are the
same as described in Par. F-9.

F-38. FUEL AND VACUUM PUMPS.

The fuel and vacuum pump used on L.6-226 models
is described starting with Par. F-46.

The fuel and vacuium pump used on F4-134 models
is described starting with Par. F-39,

F-39. Fuel Pump

All F4-134 Models.

The double-action fuel pump consists of a metal
body, a rubber diaphragm, rocker arm, valves,
springs, gaskets, and a glass sediment bowl complete
withstrainer. 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 cast into the metal cover is
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
little more than a one-way check valve. As the
engine camshaft continues to rotate, spring pres-
sure 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 wvalve and forces fuel to the
carburetor reservoir through the pump outlet valve.
Both intake and outlet valves are one-way check
valves opened and closed by fuel flow. No me-
chanical 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
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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.

F-40. Sediment Bowl and Filtering Screen
Some AC models have a sediment bowl and filter-
ing screen which is attached to the bottom of the
pump by a wire clamp and thumb nut. The screen
and sedimerit bowl should be cleaned at least twice
vearly 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 certain 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 in-
spect the bowl for leakage.

F-41. 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.

F-42. Cleaning and Inspection

Clean all parts in dry cleaning solvent and blow
out with compressed air. Valves should not be re-
moved 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-54 for
fuel pump testing. '

F-43. 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 hody, 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

sediment bowl or cover plate and secure them
firmly with the thumb screw on the bowl clamp
or cover plate screw.
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_F-44. Vacuum Pump

All F4-134 Models.

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 is
pumped out of the windshield wiper motor and into
the intake manifold. When the wiper motor is shut
off, manifold vacuum holds the diaphragm against
its spring so that the full motion of the actuating
lever is not accompanied by a complete up-and-
down motion of the diaphragm.

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.

F-45. Disassembly

- Unscrew cover plate cap screw and remove cover
plate, gasket, filter screen retainer and filter screen
from vacuum pump hody. 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=46. Fuel and Vacuum Pun;'lp
All L.6-226 Models

The fuel pump is mounted on the lower left side
of the engine block, It is operated by its cam lever
contacting an eccentric on the engine camshaft.
Upward movement of the pump diaphragm is ac-
complished by cam rotation against the lever which
pulls the diaphragm upward and compresses the
diaphragm spring. This action induces a low pres-
sure within the fuel chamber, allowing fuel to bhe
forced through the intake valve from the supply
tank. As the cam continues to rotate, the cam
lever allows the diaphragm spring to exert pressure
on the diaphragm. This action forces fuel from the
fuel chamber through the discharge valve to the
carburetor.

The cam lever is of one piece construction, hinged

by a full floating pin. One end of the lever contacts
the camshaft eccentric and the other end is con-

nected to the diaphragm shaft so that camshaft
action on the lever pulls the diaphragm up, but
downward movement of the diaphragm is accom-
plished only through spring action. The pump de-
livers the fuel to the carburetor only when the
fuel pressure in the outlet line is less than the
pressure maintained by the diaphragm spring. If
fuel is not needed in the carburetor, the carburetor
needle valve is closed by the buoyance of the float
and the pump builds up pressure until it overcomes
the tension of the diaphragm spring. This stops
the flow of fuel from the pump.

Two air domes are built integrally in the pump,
an intake air dome and discharge air dome. A small
pocket of air is maintained in the intake side of
the pump body. This air is decompressed during
the intake stroke, allowing atmospheric pressure
on the fuel in the supply tank to force fuel to the
pump in a steady flow. This provides a ready sup-
ply of fuel to the intake valve at all times. An-
other pocket of air built into the discharge side
of the pump body is sealed from the fuel by a
second diaphragm. This eliminates any possibility
of air being absorbed by the outgoing fuel. The
discharge air dome dampens pulsations in fuel
pressure and allows the pump to provide a more
constant supply of fuel during the pump intake
cycle.
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FIG. 144—FUEL PUMF PRESSURE TEST

F-47. Disassembly

Before disassembly, the outside of the pump should
be washed with dry cleaning solvent and blown
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FIG. 145—-FUEL AND VACUUM PUMP—
L6-226 MODELS

1—Vacuum Valve Housing
2—Vacuum Diaphragi Spring
- 3—Vacuum Diaphragm
4—Pump Body
$—Breather Vent Plate
6—TFiller Vent Breather Retainer Spring
7—DBreather Vent Filler
8—Pump Diephragm
9—Housing Cover Screw and Washer
10—Valve Housing
11-—Fue] Strainer
12—OQutlet Air Dome Diaphragm
13-—~Valve Housing Cover
14—Valve Housitg Screw and Washer
15—Cam Lever Return Spring
16—Pin Retainer
17—Catn Lever and Shoe
18—Cam Lever Shaft Seal Plug
19-~Cam Lever Pin

dry with compressed air to remove all dirt and
grease. ‘

a. Mark pump body and valve housing with a file
or hacksaw for reassembly in the same relative
position.

b. Remove cam lever return spring, Fig. 145, cam

lever pin retainer, cam lever pin plug, and cam

lever pin. The cam lever will now slide freely out
of pump body.
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¢. Remove valve housing attaching screws. Sepa-
rate the pump housing from the valve housing.
Remove diaphragm assembly.

d. Remove the two cover attaching screws. Sepa-
rate valve housing assembly from the valve housing
cover. Remove outlet air dome diaphragm.

F-48. Cleaning and Inspection

Clean all parts in dry cleaning solvent and blow
out with compressed air. Valves should not be re-
moved 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-54 for
fuel pump testing,

F-49. Assembly

a. Assemble outlet air dome diaphragm on valve
housing assembly. Install valve housing cover. The
strainer should be installed before installing cover.
Install attaching screws.

b. Install diaphragm assembly in pump housing.
c. Install valve housing assembly on pump housing
with marks aligned. Start screws but do not tighten.
d. Install cam lever, cam lever pin, cam lever pin
plug and cam lever pin retainer in pump body.

e. Flex diaphragm assembly to fullup position.
Hold in place while tightening valve housing, at-
taching screws. Install cam lever return spring.

F-50. Vacuum Pump
All L6-226 Models

The vacuum section of the pump serves as a booster
to the intake manifold vacuum to provide uniform
windshield wiper operation at all engine speeds
and loads. The booster diaphragm shaft is not at-
tached to the cam lever. It is merely pushed up
during vacuum pump operation. The vacuum
booster may be serviced as a separate unit. See
Fig. 145.

Under normal engine operation the vacuum booster
diaphragm is held down by intake manifold vacu-
um. The booster operates only when needed (low
intake manifold vacuum caused by acceleration,
high speed or engine load). The decrease in vacuum
in the booster air chamber allows the spring to
push the diaphragm up. This induces sufficient
vacuum in the air chamber to continue wiper oper-
ation. The return of the diaphragm is accomplished
by the cam lever pushing up on the end of the dia-
phragm shaft,

F-51. Disassembly

a. Mark castings at vacuum diaphragm with file.
b. Remove the vacuum valve housing cover at-
taching screws Fig. 145, No. 14, and separate the
vacuum valve housing cover No. 1, vacuum dia-
phragm spring (2) and the diaphragm assembly (3).
¢. Pry the vacuum oil seal and breather vent plate
(5) from body casting.

d. Remove the breather vent filter retaining spring
(6) and the filter (7) from vacuum pump body.

F-52. Cleaning and Inspection
Wash the body casting and the. valve cover as-
sembly in cleaning solvent, Blow out with com-
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pressed air. A new diaphragm assembly, oil seal,
or vent filter must not be immersed in gasoline or
cleaning solvent. Special care should be exercised
when cleaning the valves. Do not attempt to re-
move the valves from the cover assembly.

F«53. Assembly

Assemble the parts in reverse order of disassembly.
When installing the breather vent plate, stake it
with a small chisel or punch. Align the file marks
on the castings and tighten the diaphragm screws
evenly and securely.

F-54. 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 fue! lines.

F-55. 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 check as indicated in Par: C-14.
Delivery should be as specified in Par. C-14.

F-56. 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 into the
open end of this line. 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-57. Vacuum Check

To measure fuel pump vacuum {pull of the pump
at the inlet side) disconnect the pump-to-fuel-tank
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-58. 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-59. Accelerator and Linkage

The ‘accelerator linkage is properly adjusted when
the vehicle leaves the factory however, in time com-
ponent parts will become worn and require adjust--
ment to maintain a smooth even control of engine
speed. _ .
Adjust the length of the throttle rod so that when
the carburetor throttle valve is wide open the ac-
celerator treadle will just strike the toe board or
the overdrive kick-down switch. Tighten the lock
nuts on the adjusting block., This adjustment is
important on vehicles equipped with overdrive
transmissions. See ‘“I'ransmission’ section,

F-60. Air Cleaner _

Servicing of the air cleaner is properly taken care
of as part of the pericdic 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.

FIG. 146—FUEL AND VACUUM PUMP —
L6-226 MODELS

F-61. 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 reguired are built into the
cap. The pressure valve opens as 114 to 214 psi.
[0,105 a 0,176 kg-cm?] and the vaccuum valve at
34 psi. [0,053 kg-cm?]. Should the pressure valve
fail to open, pressure in the tank may force fuel
by the carburetor inlet valve causing 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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FUEL SYSTEM SPECIFICATIONS

MODEL:

F4-134 L6-226
Carburetors:
Make...........coviiviiiiii i, Carter Carter
Model.............. i YF 951 SA YF 2467 S
Flange Size............................ 114" [3,17 cm.] 124" [3,81 cm.)
Primary Venturi....................... 4% (8,73 mm.) 4% (8,73 mm.]
Secondary Venturi.......... ... ... ... 1147 [17,46 mm.) 1LY [17,46 mm.]

Float Setting. .........
Gasoline Intake Needle Seat. ......... ...

Low Speed Jet Tube:

IdlePort..............
Lower Port (for Idle Screw Adjustment). .
Set Idle Adjustment Screw..............
Main Nozzle Antipercolator

Well Vent in Plug. ...
Metering Rod.........

Metering Rod Jet......

Accelerating Pump:

Pump Jet...........
Intake Passage......

- Intake Ball Check Seat...............
Discharge Check Seat
Vacuum Restriction. .
Vacuum Passage (Diaphragm Bleed). . .
Pump Bleed.........
Vacuum Spark Port. . . .

114" [3,17 em.
5 198 o]

No. 48 (.076"} drill [1,93 mm.]

No. 70 (.028"7) drill [0,711 mm.}
No. 56 {.0465") drill [1,181 mm.]
No. 56 (.0465") drill [1,181 mm.]
No. 54 (.055") drill [1,397 mm.]
No. 73 (.024") drill {0,609 mm.]

.184" x .030" (5,67 x 0,76

.0615" to .0655 ""dia. [1,56 a2 1
%4 to 184 turns open

No. 74 {.0225") drill 10,571 mm.)
.07325% x .0655" x 057" x .04725"
[1,860 x 1,663 x 1,447 x 1,200 mm.]
.0935" dia. (2,375 mm.]

No. 68 {.0317) drill [0,787 mm.]
No. 72 {.025") drill [0,635 mm.]

No. 42 (.0935 "} drill {2,375 min.)
No. 55 (.052") drill 1,320 mm.]
No. 65 (.035")} drill [0,889 mm.}

054" to .0567 dia, [£,371 a 1,422 mm.]

mm.]
,66 mm.}

.098

No. 40 {.
No. 42 (.0

154 [3.33 cm.]
24" [7,13 mm.]
No. 46 (.0817) drill [2,057 mm.]

No. 70 {.028") drill [0,711 mm.]
No. 51 (.067°) drill [1,701 mm.]

No. 54 (.055") drill [1,397 mm.]

1907 x 040" [4,82 x 1,01 mm.]
06157 to 06557 dia. [1,56 a 1,66 mm.]
1 to 214 turns open

No. 75 (,021") drill [0,533 mm.]
079" x .069" x .53
(2,006 z 1,752 % 1,346 mm.]

7 dia. [2,48 mm.]

No. 70 (.028") drill [0,711 mm.]

098”) drill [2,48 mm.]
9357) drill [2,375 mm.]

No. 55 (.0527) drill [1,320 mm.}

No. 56 (,0465") drill (1,181 mm.]
No. 75 (.021") drill [0,533 mm.]
J1257 x 0417 (3,17 % 1,04 mm.]

MODEL

F4-134 L6-226
Carburetor:
Make................ Carter Carter Carter Carter
Model............... YF-0518 or SA WGD-20528A WCD-22045 YF-24678
Flange............ S 1347 (3,17 cm.] 1147 [3,17 cm.] 114" (3,17 cm.] 114" [3,81 cm.)

Primary Venturi......
Main Venturi.........
Float Setting . ........
Fuel Intake...........
Idte Air Bleed. .......
IdlePort.............

Low Speed Jet........
Metering Rod. . ......
JetSize. ... ..........
Accelerating Pump:
Discharge Jet.........
Intake Ball Check.. ...

Discharge Check. .. ...
Vacuum Restriction. . .
Diaphragm Bleed. . . ..
Vacuum Spark Port . ..

Lo" (8,73 mm.)
1347 [3,17 cm.]
34" [7,93 mm.|
Vertical Spring Loaded
No. 56 Drill
.184" x 030"
[4,6 = 0,762 mm.]
No. 70 Drill
No. 75-806
096" [2,43 mm.]

No. 72 Drill
No. 72 Drill

No. 55 Drill
No. 65 Driil
.055° [1,39 mm.]

1a” [8,73 mm.]
147 2,70 cm.]
See note
Vertical Spring Loaded
No. 54 Drill
160" x .030"
[4,06 x 0,762 mm.]
Ne. 70 Drill
No. 75-901
086" [2,18 mm.}

MNo. 74 Drill
No. 40 Drill

No. 50 Drill

20457 [1,14 mm.]

115" [8,73 mm.]
114" [2,85 cm.]
34" [4,76 mm.]
Vertical Spring Loaded
No. 55 Drill
156" x .030"
[3,96 x 0,762 mm.]
No. 68 Drill
No. 75-1129
086" {2,18 mm.]

No. 72 Drill
.115°-.120"
[2,9-3,0 mm.]
No. 50 Drill

.063” [1,6 mm.]

1L46" (8,73 mm.}
154" (3,33 em.]
99" [7,13 mm.]
Vertical Spring Loaded
190" x .0407
[4,82 x 1,01 mm.]
No. 70 Drill
No. 75-1279
098" (2,48 mm.]

No. 70 Drill
No. 40 Drill -

No. 55 Drill

No. 56 Drill

1257 x 041"
[3,17 x 1,04 mm.]

NOTE: WGD-20525A with solid needle: %" [7,15 mm.]; with spring loaded needle: %" [8,56 mm.].

F4-134 L6-226
Air Cleaner:
Make,............... Ponaldson AC
Model............... E-6532 1552707
Type................ Qil Bath Qil Bath
Oil Capacity. ......... 1}4 pts. [0,591 ltrs.] 1 pt. [0,473 Itrs.]
Fuel Pump:
Make........ ....... AC Carter
Model....... ... ... 5594080 M9575
Pressure........... ... 214337 1bs. @ 16" 314514 1bs. @ 16"
above outlet (@ 1800 rpm. above outiet @ 1800 rpm.
{0,176 a 0,264 kg-cm? @ 40,6 cm.} 10,246 a 0,385 kg-cm? @ 40,6 cm.]
Vacuum...........,, 10}4" Hg @ 1800 rpm, [26,67 cm.] 1014* Hg @ 1800 rpm. [26,67 cm.]
Fuel Tank:
Capacity............. 15 gals. [56,7 1tr.] 15 gals. [56,7 Itr.]
Location............. Right Side Rear Right Side Rear
Fuel Filter:
Type_. ............... Filter Spool Filter Spool
Location............. Inside Fuel Tank

Inside Fuel Tank
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EXHAUST SYSTEM

Contents
SUBJECT PAR. SUBJECT ) PAR.
Exhaust Manifold Heat Control Valve. .. .... G-4 Manifold —L6-226..............ccouun.... G-3
Heat Control Valve Overhaul. .............. G-5 Muffler, Exhaust Pipe, Tail Pipe............ G-6
Manifold - F4-134. ... ....... e G-2

G-1. GENERAL

The exhaust system includes the manifolds, ex-
haust pipe, muffler, and tail pipe. Separate para-
graphs describe the manifolds for F4-134 models
and for L6-226 models with single- and double-
throat carburetors. '

models used a double-throat carburetor, later
models used a single-throat carburetor, For effec-
tive serial numbers see Par. F-2. An exhaust mani-
fold heat control valve as shown in Fig. 150 was
added on later models and is described in separate
paragraphs.

FIG. 147—MODEL F4-134
EXHAUST MANIFOLD

1—35tud Nut
2—End Gasket
3—S5tud
4—Manifold
§—Center Gasket
6—Stmd
T—Gasket .

G-2. Manifolds
All F4-134 Models

On F4-134 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
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 as-
sembling the manifold, Fig. 147, 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 to 35 lb-ft.
[4,01 a 4,84 kg-m.].

G-3. Manifolds
All 1.6-226 Models.

The exhaust manifolds used on Model L6-226
engines are shown in Fig. 148 and 149. Earlier

When installing manifolds use new gaskets. Have
mating surfaces clean and smooth, If stud threads
are badly coated or damaged clean up with a thread
die, or replace studs. Proceed as follows: '

a. Using a new gasket, assemble the intake and
exhaust manifolds. Torque nuts securely 18 to 23
Ib-ft. [2,5 a 3,1 kg-m.).

b. Place new manifold gasket and the manifold
carefully over studs against cylinder block. Place
clamps or washers over studs and start stud nuts.
Starting at center and working toward ends tighten
nuts (iarefully. Torque to 30 to 35 lb-ft. [4,1 a 4,8
kg-m.).

G-4. Exhaust Manifold Heat Control Valve
Some L6-226 engines

To improve the warm-up characteristics of the
L6-226 engine, an exhaust manifold heat control
valve was added in production and a kit is available
for installing the valve on older engines. To assist
in obtaining complete fuel vaporization when the
cold engine is started, the heat control valve is
open to direct exhaust gases through a chamber
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FIG. 148-—MODEL L.6-226 INTAKE AND
EXHAUST MANIFOLD (Double-throat Carburetor)
1—Heat Chamber Holes

surrounding a section of the intake manifold. As
the engine warms up, a bimetallic element (thermo-
static spring) that is sensitive to exhaust manifold
temperature allows the heat control valve to close
automatically and stop the flow of exhaust gases
to the chamber. .

The manifold heat control valve must operate
freely without binding or excessive play. The
thermostatic spring must hold the valve in open
position to direct the hot exhaust gases to the
intake manifold heat chamber when manifolds are
cold. Each time the valve bushings are lubricated,
proper operation of the valve should be checked
ag described in Par. B-28.

G=-5. Heat Control Valve Overhaul

Worn bushings, misaligned shaft, or a broken or
warped wvalve will require complete disassembly
of the unit. Procedure:

FIG. 140—MODEL
EXHAUST MANIFOLD (Single-throat Carburetor)

1---Gasket: 6—Washer
2—5tud -7—Nut.
.3—S8tud . 8—Exhaust Manifold
4—Intake Manifold 9—Nut
10—Washer

5—~Gagket

a. Loosen the counterwei'ght screw. Remove the
counterweight key and thermostatic spring from
the valve shaft.

b. The valve is welded to the shaft. Cut the shaft
and valve with an acetylene cutting torch at two
points and remove.

¢. Drive the shaft bushings out of the manifold
and discard the bushings_.

d. Press new shaft bushings into the manifold. To
provide proper clearance for the valve, the distance
between the inner ends of the two bushings must
be between the limits of 2.9027 to 2.9107 [7,371
a 7,391 cm.]. Line ream the bushings .3080” to
.3125” [7,823 a 7,937 mm.] inside diameter. Use a
new shaft to-check alignment of the bushings.

€. Press the flared washer (flared side facing out)
on the slot end of the shaft to a point 15" [0,79
mm.] past the slot.

f. Insert the shaft in the bushing and position

5 3

. 8.7 ._6 FW

F1G. 150-~EXHAUST PIPE, MUFFLER, AND TAIL PIPE

(Typical for L6-226 Models)

1—Gasket
2—Exhaust Pipe
3—Clamp
4—Muffler
5—Tail Pipe
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6—Bolt
7—Clamp
8—Nut
9—Nut
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FIG. 151—EXHAUST PIPE, MUFFLER, AND TAIL PIPE

(Typical for F4-134 Madels)

1—Gasket
2—Bolt

3—Nut
4—Exhaust Pipe
5—Muffier
6--Nut

the valve on the shaft using the tabs on the valve
and the flat on the shaft to obtain correct location.

g. Arc weld the valve to the shaft. After welding,
shaft and valve must rotate freely.

h. Rotate the valve until the slot in the end of
the shaft is in a vertical position and the lower end
of the valve contacts the inside of the manifold on
the engine side. Install the spring with 180° wind-
up with the inner tang of the spring in the slot in
the shaft and with the outer tang bearing on the
spring stop. The spring stop is a boss cast onto
the intake manifold.

i. Install the counterweight key, counterweight,
bolt, and nut. Tighten the nut. :

j- Manually operate the valve to check for freedom
of movement with absence of any binding. Be sure
the valve in normal cold position (open) will direct
hot gases into the heat chamber of the intake
manifold.

G-6. Exhaust Pipe, Muffler, Tail Pipe

This system should be checked periodically and all
loose or broken hangers and supports should be
tightened or replaced. Also check for any dents or
restrictions in the tail pipe or muffler as these can
cause faulty engine performance.

Typical exhaust systems from the exhaust manifold
to the tail pipe and including all attaching parts
are shown in Fig. 150 and 151.

On Model F4-134 4x2 a change of muffier was made
in production. The later muffler is 30%4” [778 mm.]

7—Washer
S—Immlawrs
9—Suppett Strap
10—'1‘8.!‘:] Pipe
11—~Clamp
12—Bolt

long and the earlier muffler was 32” [813 mm.] long.
The difference in length does not affect the inter-
changeability of the two mufflers. The newer muffler
is recommended for all replacements.

10287

FIG. 152—L.6-226 ENGINE
EXHAUST MANIFOLD WITH HEAT CONTROL VALVE

1—Exhaust Manifold
2—Bushing’
3—Valve
4—Shaft
Sw-S&cial ‘Wagher
6—Thertnostatic Spring
7—Counterweight
B—=S8crew
9—Key

10~Nut
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EXHAUST SYSTEM SPECIFICATIONS

F4-134 L6-226

Muffler Type.......... ..., Reverse Flow - Reverse Flow
Exhaust Pipe:

Diameter.......... e neaaaaeaaa 1547 [4,12 cm.] 2" [5,08 cm.]

Wall Thickness........................ L0507 11,27 mm.] 065" 1,65 mm.]
Tail Pipe:

Diameter. . ........................... 134" [3,81 cm.] 27 [5,08 em.]

Wall Thickness. . ..............co..o... .0367 10,914 mm.] L0497 [1,244 mm.]
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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.

On the F-head engines, the intake manifold is cast
as an integral part of the cylinder head and is
completely water jacketed. This construction trans-
fers heat from the cooling system to the intake
riser and assists in vaporizing the fuel when the
engine is cold.

It is recommended that the cooling system be
flushed twice a year, preferably 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 sun 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.

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. Always
correct any cooling system leaks before installing
antifreeze. A corrosion inhibitor should be used in
the cdoling system to prevent the formation of
rust and scale. A quality-brand antifreeze contain-
ing a corrosion inhibitor should be used. When the

- antifreeze is drained in the spring, a corrosion

inhibitor should ke added with the water.

H-3. Praining 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 side of the cylinder
block (left side for L6-226 models; right side for
F4-134 models). 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

FIG. 1533—RADJATOR PRESSURE CAP INSTALLED

1—Pressurized Cap
2—0verflow Tube
3—Pressure Seal

4—Vacnum Release Valve
5—Radiator Neck
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the system immediately but allow the engine to
cool or refill slowly while the engine is running.
If cold sclution is poured into the radiator while
the engine is overheated there is danger of cracking
the cylinder block and head.

H-4. Radiator Pressure Cap

All models are now equipped with pressure caps
which reduce evaporation of cooling solution and
make the engines more efficient by permitting
slightly higher operating temperatures. When
operating properly, the pressure cap permits pres-
sure build-up in the cooling system during periods
of severe heat load. This pressure increases the
boiling point of the coolant and thus reduces over-
flow losses. The effectiveness of the cap is limited
by its opening pressure and the boiling point of
the coolant. The pressure cap employs a spring-
loaded, rubber-faced pressure seal which presses
against a seat in the radiator top tank. Spring
pressure determines the opening pressure of the
valve. A typical pressure cap is shown in Fig, 153.

NOTE: 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 plain
cap.

Early production vehicles were equipped with 7
1b. [0,50 kg-cm?] pressure caps; later vehicles with
9 1b. [0,63 kg-cm?| caps.

Current production Model L6-226 4WD and 4x4
vehicles are equipped with 13 1b. [0,91 kg-cm?|
pressure caps; all others with the 9 1b. caps.

A vacuum release valve is employed to prevent
undesirable vacuum build-up when the system
cools down. The vacuum release valve is held
against its seat under light spring pressure. Vacuum
in the system is relieved by the valve which opens
at 14 to 1 psi. [0,035 a 0,07 kg-cm?] vacuum.
Although the mechanism of the pressure cap re-
quires no maintenance, the cap should be inspected
periodically for cleanliness and freedom of opera-
tion. The pressure cap gasket and radiator filler
neck seat should also be inspected to be sure they
are providing a proper seal. If the rubber face of
the valve is defective, a new cap should be installed.
Filler neck reseating tools are commercially avail-
able to correct minor defects at the surface of the
seat. Follow instructions of the reseating tool
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 pois-
tion 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 will go.

H-5. Cylinder Block
Any coolant leaks at the engine block water joints
are aggravated by pump pressure in the water

118

jacket and by pressure developed in the cooling
system when the pressure cap is in place. Smali
leaks showing up only as moist spots often cannot
be detected when the engine is hot except by the
appearance of rust, corrosion, and dye stains where
leakage evaporated. Also, expansion and contrac-
tion of the engine block resulting from extreme
temperature changes can aggravate leaks. For
these reasons, when checking for coolant leaks in-
spect the block when it is cold and while the engine
is running.

A leaking drain cock that cannot be closed should
be replaced. Leaking core-hole expansion plugs
should be replaced.

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

H-=6. Radiator

Majintenance of the radiator consists of keeping
the exterior of the radiator core clean, the interior
free from rust and scale, and the radiator free from
leaks. The exterior of the radiator core should be
cleaned and the radiator 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. Cleaning should be performed by blowing
out with air stream or water stream directed from
the rear of the radiator. A visual inspection is not
sufficient as the accumulation of small particles of
foreign material on core surfaces can restrict
cooling without closing the core openings.
Radiator leakage occasionally results from cor-
rosion perforation of the thin metal but most
leakage results from mechanical failure of soldered
joints when too much strain has been put on the
joint. Fractures occur most often at the joint where
the radiator inlet and outlet pipes are attached to
the tanks. When the seams break, the entire
soldered joint is exposed and can corrode, but
breakage rather than corrosion is the primary cause
of seam leakage.

NOTE: A cracked filler-neck-to-tank seam can be
caused by an improperly installed hood prop. Refer
to Par. T-17 concerning the hood prop.

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 anti-
freeze is in the cooling system since such coolants
evaporate readily. An ethylene-glycol-base anti-
freeze shows up existing leaks as it does not evapo-
rate.

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 overfiow pipe.

H-7. Thermostat
The cooling system is designed to provide adequate
cooling under most adverse conditions. However,
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it is necessary to employ some device to provide
quick 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 wvalve. It should
always be maintained in working order and the
vehicle should never be driven without one installed
as there would then be no control of engine tem-
perature. The temperature at which the thermostat
opens is preset and cannot be altered. The standard
thermostat is designed to start opening at 165°F.
[74°C.] and be fully open at 188°F. [86°C.]. The
optional high-temperature thermostat is designed
to start opening at 180°F, [82°C.] and be fully open
at 202°F. [94°C.).

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-glycol
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 so that its valve will
not function properly. Rust can also interfere with
thermostat operation. To test the thermostat, place
it in water heated approximately 25°F. [17°C.]
above the temperature stamped on the thermostat
valve. Submerge the bellows completely and agitate
the water thoroughly. The valve should open fully.
Nexzt, place the thermostat in water heated ap-
proximately 10°F, [11°C.] below the temperature
stamped on the thermostat valve. Submerge the
beliows completely and agitate the water thorough-
ly. The valve should close completely. If the ther-
mostat fails either of these tests, it should be re-
placed with a new one of the same type and rating.

H-8 Radiator Hoses and Heater Hoses

Air, heat, and water deteriorate radiator and heater
hoses in two ways: by hardening or cracking which
destroys flexibility and causes leaks; by softening
and swelling which produces lining failure and hose
rupture. Examine hoses spring and fall for possible
need of replacement or tightening. If hoses are
collapsed, cracked, or indicate a soft condition on
the inside they should be replaced.

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 installed hoses.

On a vehicle with belt-driven governor installed,
inspect to see that the belt is not cutting into the
radiator hoses. If this condition should be found
to exist, clamp the hose or hoses involved away
from any possible interference with the governor
belt.

H-9. Antifreeze Solutions

When water freezes it expands approximately 99,
in volume. When water, confined in a ¢ooling 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
glyeol will not evaporate at normal operating tem-
peratures, and any evaporation losses need only be
replaced with water. Methano! 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 wvarious
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 itr.] of clean water, add the required quantity
of antifreeze, then add clean water to within 17
2,54 em.] of the top of the overflow pipe to allow
for expansion when hot. Run the engine until it is
warm. Then check the solution level and antifreeze
protection.

WARNING: Drinking ethylene glycol antifreeze
or its solutions can be harmful or fatal. Do not
use antifreeze containers for food or beverages.

H-10. Heat Indicator

The heat indicator is operated electrically and is
connected by a single wire to a sealed bulb sending
unit mounted in the right rear of the cylinder head.

H-11. Water Pump
All F4-134 Models.

The information for the water pumps used on
these models is covered in Par. H-11 through H-14.
The water pumps used on these models are basically
the same. Minor changes have been made in the
seals and in the shape of the impellers; otherwise,
the disassembly and assembly procedure outlined
below applies to all models covered here.

The water pump on these models employs a cen-
trifugal impeller. Double row ball bearings Fig. 154,
No. 2 are integral with the shaft and are packed
at assembly with a special high melting point grease
which will last the life of the bearing. The bearing
is sealed to retain the lubricant and prevent dirt
and dust from entering. The bearing and shaft are
retained in the pump body by the bearing retaining
spring. The pump seal bears against the seat on
the pump body and the inside of the impeller,
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FIG. 154—WATER
PUMP—MODEL FC-150

1—Fan and Pump Pulley
2—Bearing and Shaft
3—Bearing Retainer Spring
4—Pipe Plug

5—Pump Body

6—8eal Washer

Y 7—Pump Seal

L i S Xoupeller

FRELTigan ; : 9—Gasket
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maintaining a constant pressure against both and
preventing water leakage. A drain hole in the bot-
tom of the pump body precludes any water seepage
past the seal from entering the bearing.

The impeller and the pulley are pressed on the
shaft under high pressure.
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H-12. Water Pump Inspection

Check the water pump for leaks, and excessive end
play or looseness of the shaft in the pump. A quick
way to check is to work the fan blades up and down
by hand. If any play is noticed, this indicates that
the bearings are rough. Rough bearings should be
checked to see if the water pump should be re- 5
placed or rebuilt.
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H-13. Water Pump Disassembly

a. Remove the fan belt, fan blades, and fan pulley.
b. Remove the bolts attaching the water pump to
the block. Remove the pump.

¢. Remove the bearing retainer spring.

i
s

d. Remove the pump impeller and pulley with a St i
suitable puller. i =
€. Remove the pump seal, bearing and shaft, and P— e
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bearing slinger.

FiG. 155—WATER PUMP—MODEL F4-134
H-14. Assembling Water Pump
Before assembling the water pump, examine water
scal seat in the pump body and should it be rough,
install a new pump body.
To reassemble the unit, insert the long end of the
shaft (2) inte 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 water
seal on shaft flush against the ground seat in the
water pump body. Place the impeller on an arbor
press and press the long end of the shaft into the
impeller until the end of the shaft is flush with the
hub of the impeller.
Support the assembly on the impeller end of the
shaft and press the pulley hub on the shaft until
the shaft end is flush with the pulley hub. Move
the shaft in the pump body to align the retaining
wire grooves in the bearing and pump body and
place the bearing retaining wire in position.

H-15. Water Pump

All L6-226 Models,

The information for the water pump used on these
models is covered in Par. H-15 through H-18. .
This pump, Fig. 159, is a centrifugal impeller type LN
of large capacity having a hardened and ground ; - S
shaft supported by sealed, life-time lubricated ball FIG. 156—WATER PUMP IMPELLER PULLER
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FIG. 157—WATER PUMP FAN HUB PULLER

bearings. The shaft also has a brass sleeve extend-
ing through the seal to protect against corrosion, The
fan pulley hub and the cast iron impeller are both
pressed onto the pump shaft. The pump seal is a
self-contained unit pressed into the pump body.
Its carbon composition graphite impregnated seal
washer is held by the spring in contact with the
finished face of the impeller hub.

H-16. Pump Removal
a. Drain cooling system.
b. Disconnect hose at pump inlet.

¢. Detach the generator adjusting link (fan belt
tension adjuster) from the pump by removing
pump bolt. :

d. Remove fan belt.
e. Remove remaining pump mounting bolts.
f. Lift out pump.

H=17. Pump Overhaul

It is recommended that either the special tools
mentioned below or an arbor press be available
before overhauling the water pump. Proceed as
follows:

a. Remove fan belt and pulley from pulley hub.

b. Remove pump to block gasket from pump
cover.

¢. Remove pump cover and gasket from pump
body.

d. Remove pump impeller from pump shaft. Use
an arbor press to push the shaft from both the im-
peller and housing after first removing the bearing
retainer ring.

e. If the impeller puller has been used and pump
shaft is still in housing, remove retainer ring and
drive or press the shaft from housing.

f. Check pump shaft for free turning and for bear-
ing play. If wear is evident, replace shaft and
bearing assembly.

g. Press or drive the complete seal unit from the
pump body.

h. Inspect the seal seat surface on the pump im-
peller. If the impeller hub seat surface is rough or
scored, the impeller should be replaced. Apply a
small amount of fine graphite or oil to the seat
before assembling pump. Always install a new seal
or new seal washer.

i. Press the pump seal assembly carefully into the
bore in pump housing. Apply oil or graphite to the
face of the carbon impregnated seal washer, Use
suitable seal driver against seal to prevent distor-
tion when driving the seal.

J- Press pump shaft and bearing assembly into
pump housing, carefully, just far enough for in-
sertion of retainer ring. Insert ring,

k. Press impeller onto pump shaft until it is flugh
with shaft end.

I. Press the fan pulley hub onto tne pump shaft,
supporting the pump on the impeller end.

FIG. 158—WATER PUMP HOUSING SEAT REFACER

121



H COOLING SYSTEM

10545

FIG. 159—WATER PUMP—MODEL FC-170

1—Bolt 5—Imgpelier 9—Drive Shaft and flinger
2—Lockwasher 6—5eal 10--Pulley hub

3—Cover 7—Body . 11—Retainer

4—Gasket 8—Snap Ring 12—Plug

NOTE: To secure alignment of the fan pulley with
the generator and crankshaft pulleys, the hub must
be pressed on the shaft so that the fan mouriting
face of the hub is 574" [13,25 mm.] from the rear
face of the rear cover plate,

m. Install cover gasket and cover. Use new cover
gasket.

H-18. Pump Installation
Install the pump assembly on the engine as follows:

a. Place pump in position on engine using a new
pump to cylinder block gasket. Install pump
mounting bolts.

b.Install fan pulléy and fan on pump.

c. Install fan belt and adjust as described in Par.
H-19. "

d. Install hose at water pump inlet. Fill the
cooling system.

H-19. 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
fan belt that is too tight will cause rapid wear of
the generator and water pump bearings. If the belt
ig 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 adjustéd 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.
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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 genmerator 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-20. 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
9 and 13 pounds pressure as used in these cooling
systems.

System Pressure | Methyl Aicohol | Water | Ethylene Glycol
None 179°F, [91,5°C.} 212°F. 1100°C.) 223°F, [108,1°C.]
4 psi. [0,637 kg-om?] | 202°F, [94,4°C.}] | 236.5°F, [113,6°C.] | 248.5°F. [120,2°C.]
13 psi. (0,914 kg-cm?] | 209.5°F. [98,6°C.] | 245°F. [118,3°C.] | 257.5°F.[126,2°C.]

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 the cooling system 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 coolant. Check for air leaks at water .

pump, hose connection and filler cap. Tighten,
repair or replace as necessary.



JEEP UTILITY VEHICLES 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.
Be sure radiator by-pass hose valve is open on .
L6-226 models. Inspect block for rust or scale, and
clean and flush the system, if necessary.

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

i. Check the temperature gauge,

SERVICE DIAGNOSIS

SYMPTOMS PROBABLE REMEDY

Overheating

Lackof Water.. .............. ... Refill Radiator

Thermostat Inoperative. .................... Replace

Water Pump Inoperative.................... Overhaul or Replace

Incorrect Ignition or Valve Timing........... Set Timing

Excessive Piston Blowby . ................... Check Pistons, Rings and Cylinder Walls

FanBeltBroken.................ciev.... Replace

RadiatorClogged. ...........cvviiiiinannn. Reverse Flush

Ajr Passages in Core Clogged. ............... Clean With Water and Air Pressure

Excessive Carbon Formation. ............... Remove

Muffler Clogged or Bent Exhaust Pipe. .. ...... Replace
Loss of Cooling Liquid

Loose Hose Connections. .........c...cvuvun. Tighten

DamagedHose. ........................... Replace

LeakingWaterPump............ .......... Replace

Leakin Radiator. ......................... Remove and Repair

Leaky Cylinder Head Gasket................ Replace

Crack in Cylinder Block. ................... Small Crack Can Be Closed with

Crack in Cylinder Head.................... Radiator Sealer

ANTIFREEZE CHART

ANTIFREEZE | PROTECTION TO TEMPERATURE SHOWN
Quart: Quarts Liters Methyl Alcohol Ethylene Glycol
U.S. Imperial ‘Fahr. Cent. Fahr, Cent.
11-Quart System
2 124 2 13° 10,5° 18° - 7,6°
3 215 234 0° -17,7° 8° -13,3°
4 314 33 -18° -27,7° - 6°. -21,1°
5 414 434 -38° -38,8° -23° -30,5°
6 5 544 e —47° ~-43,8°
12-Quart System
2 124 2 15° - 9,5° 19° - 7,2°
3 214 254 3° -16,1° 10° -12,2°
4 318 334 -12° -24.,4° 0° ~17,7°
5 414 434 -31° -35,0° -15° ~26,1°
6 5 524 -50° —45,5° -34° ~36,6°
13-Quart System
2 123 2 16° - 8,0° 21° - 6,1°
3 214 234 6° -14,4° 13° -10,5°
4 314 334 - 8° -22,2°¢ 3° -16,1°
5 414 484 -23° -30,5° -10° -23,3°
6 5 5% —40° —40,0° —25° -31,6°
7 534 6% Ceee —44° —42,2°
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COOLING SYSTEM

COOLING SYSTEM SPECIFICHTIONS '

F4-134 L6-226
Radiator Cap:
Location................ ..o Under Hood Under Hood
Relief Valve Pressure................... 7 psi. [0,5 kg-cm?]
L5 13 psi. [0,91 kg-cm?]
FWD . e 7 psi. [0,5 kg-cm?)
‘Thermostat:
D, ot e e e Choke Choke
Starts to Open:
Standard............................ 165°F. [74°C.] 165°F. [74°C.]
High Temperature. . . ................ 180°F. [82°C.] 180°F. {82°C.]
Water Pump:
1+ N Centrifugal Centrifugal
Location............... ... ... ... ... Front of Cylinder Block Front of Cylinder Block
Drive............ciueii V-Belt V-Belt
Bearing. ............. ..., ... .. ... Ball Ball
Radiator TYpe. ... ... .o vtiinnnnr o Cellular Celiular
Cooling System Capacity:
Without Heater........................ il gt. [10,5 1tr.] 12 qt. [11,5 1tr.]
¥ WithHeater. . ...........cooviiennnnn 12 qt. 11,5 1tr.] 13 qt. [12,5 1tr.]
an:
Numberof Blades. ..................... 4 4
Spacing. .. . 0° 76° and 104°
Diameter. ......coo it 15" [38,1 cm.} 18" {45,7 em.]
Ratio: Fan to Crankshaft. .............. 1.19to 1 954 to 1
Bearing. ..... ..ottt e Water Pump Water Pump
Drive Belt:
Angleof V... ......... ... i iiinn 38° 36°
Length, . ...........iiiiiiiiiiennnnn, 42.625” [108 cm,] 417 [104 cm.]
Width. ... ... i e i e 6887 [1,747 cm.] 4387 [1,112 cm.)
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ELECTRICAL SYSTEM

Contents

SUBJECT . PAR. SUBJECT PAR,
Battery............ ... .. ... . I-2 Overdrive Electrical Controls............... I-74
Directional Signals. . .. .................... I-72 Primary Circuit. .. ......... ... ... 1-66
Distributor Regulator—Current-Voltage. .. ............. I-22
Cap. i I-6 Circuit Breaker. .. ...................... I-23
Condenser............... .o nann. I-8 Current Regulator,................. e 125
GOVEInNOr. .. ... e i I-10 Inspection.............................. I-26
Points........... .. ... .. ... ... ... ..., I9 Test. ... .....cuveneon.. e 1-27
Removal—L6-226....................... I-5 Voltage Regulator....................... I1-24
—F4-134. ... ... ... I-4 - QuickChecks......................... -.. 128
Rotor.......... ... I-7 Secondary Circuit......................... I1-67
Generator. . .............. ... ... ....... I-14 SparkPlugs. . ..................cciein. .. I-13
Armatare, .............. ... ... ... .... I-17 Starting Motor............................ 1-43
Assembly. .. ....... ... ... ... .. .. ...... I-21 Assembly............ .. ... ... ... ........ I-55
Brushes......... ... ... ... ... ........ I-19 Disassembly............................ I1-49
Disassembly............................ I-16 Drive...... e e e e, 1-57
FieldCoils. .. ........... .. ... I-18 Maintenance. ........................... I-44
Maintenance, ........................... I-15 Switch—Main Light....................... 1-64
Headlamps................. ... ... I-68 —Starting. . ........................ 1-59
Headlamp Aiming. . ....................... I-69 —Stoplight......................... 1-65
Ignition System........... ................ I-3 Timing-Tgnition—1.6-226.................,.I-12
Indicators and Gauges..................... I-62 —F4-134.................". I-11

Lighting System. . . ....................... I-63

{-1. GENERAL

Early production vehicles were all equipped with
6-volt electrical systems. Later domestic production
vehicles were all changed to 12-volt electrical sys-
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 voltage rating must be secured. Refer to
Par. I-73. Use caution around the higher voltage
of the 12-volt system as accidental short circuits
are more capable of damaging electrical units.
Also, arcs around the 12-volt battery are more
apt to ignite any gas that may be escaping from it.
In the following paragraphs will be found informa-
tion about the battery, distributor, coil, generator,
voltage regulator and starting motor. These units,
with the connecting wires, make up the engine
electrical system. The wiring diagram will show
the different circuits of the engine electrical system
and the various units which make up those circuits.
With plastic-covered wiring harnesses use only
rubber-insulated wiring clips.

I-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. The principle attention
is to maintain the electrolyte at the correct level,
regularly check with a hydrometer and maintain
the cable connections tight and clean. Also be sure
the battery is held snugly in position to avoid
damage due to bouncing.

At each 1,000 miles [1.600 km.] or when the vehicle
is lubricated, check the battery condition with a
hydrometer, -

A hydrometer reading of 1.260 indicates that the
battery is fully charged. Should the reading fall
below 1.225 it will be necessary to recharge or re-
place the battery. Unless the cause of the battery
discharge is definitely known it is advisable to load

test each cell to'check for an internal short. A

shorted battery will not hold a charge and must be
repaired or replaced.

After testing with the hydrometer check the electro-
lyte level adding distilled water to maintain the
solution 34”'[10 mm.] above the plates. Avoid over
filling. Do not fail to replace the filler caps and
tighten them securely.

Check the battery cable connections at the battery
terminals to be sure they are tight and clean.
When replacing the battery cable clamp down over
the battery post, make sure the clamp is positioned
so that the entire post is contacted by the cable
clamp. A clamp that is not completely seated acts
to restrict the current-carrying capacity of the
cable.

Copper sulphate which builds up on the terminals
may be quickly removed by using a strong solution
of baking soda and water. After cleaning, coat the
terminals with grease to reduce formation of sul-
phate. The negative terminal iz grounded by a
cable bolted to the frame or body. Be sure a good
tight connection is made at this point,

If the terminal connections of the engine ground
cable, which connects the front engine support
plate with the frame, are loose or dirty, hard
starting or failure to start may result. Check the
connection of the ground cable as a part of each
vehicle inspection and each tune-up.
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ELECTRICAL SYSTEM

1—Headlight, Left
2—Parking Light, Left
3——Parking Light, Right
4—Headlight, Right
5-—Ignition Coil -
6 ator
T—Voltage Regulator
8—Starter Motor
9—Distributor
10—O0H Gauge Sender
11—FKeat Indicator Piug
12—Starter Solenoid
13—Horn
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FIG. 160—WIRING DIAGRAM-L6-226 4WD

14—Negative Cable
15—Battery ‘
16—Dimmer Switch :
17—Directional Signal Flashe:
18——Instrument Clhuster

A—Upper Beam Light
B—Auxiliary

C—Instrument Light

D—Oil Pressure Indicator
E—-Charging Indicator
F—Temperature Gauge

G—Fuel Gauge

H—Instrument Voltage Regulator

10370

19—To Light Switch
20—Light Switch

21—Dome Light

22—Tail and Stop Light, Right
23—Tail and S Light, Lelt
24—Fuel Tank Gauge
25—Ignition, Switch
26—Hort Button

27— Directional Signal Switch
28—Directional Signal Fuose
29—Stop Light Switch
30—Pousitive Cable

31— Junction Block
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FIG. 161—WIRING DIAGRAM—L6-226 4x4 AND 4x2

1—Left Headlamp
3—Left Parling and Signal Lamp
3--Right Parking and Signal Lamp
4—Right Headlamp
S5—Ignition Coil
6—Generator
7—Voltage Regulator
8—Horn Relay
9—Starting Motor
10—Ignition Distributor
11—Oii Pressure Signal Switch
12—Temperature Sending Unit
13—Battery Ground Cable

14—Battery

15—Headlamp Dimmer Switeh

16—Directional Signail Flasher

17—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

18—Main Light Switch

19—Dome Light

20—Fuel Ga e Tank Umt
géﬂrl-?.l ht Tail d S La:

—Right Tail an my
23~—Left Tail and Sbobgg.am o
24—Ignition and Starter watch
25—Horn Button
26—Directional Signal Switch
27--Directional Signal Fuse
28—Stop Light Switch
gg——gattery Positive Cable
31—Starting Motor Solenoid
32— Junction Block
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FIG. 162—WIRING DIAGRAM—F4-134 4WD

1—Left Headlamp . : 14—Ignition Coil
2—Left Parking end Signal Lamyp 15—Foot Dimmer Switch

A—Upper Beam Indicator
B—Turn Signal Indicater

3—Right Parking and Signal Lamp 16—Battery Ground Cable C—Instrument Lights
4—Right Headlamp 17—Battery D—0il Presgure Indicator -
S—Junction Block 18—Voltage Regulator . E—Charging Indicator
ng%rléight Switch 19—Directional Signal Flasher F—-Temperature Gauge
7—0il asure Signal Switch 20— Directicnal Sigaal Switch G—Fuel Gauge
8—Ignition Distributor 21-—Horn Button ) H—Instrument Voltage Regulator
9—Generator ) 22—Ignition and Starter Switch 25—Main Light Switch .
10-~Horn - 23—Dhrectional Signal Fuse 26—Dome Light
11—Temperature Sending Unit 24—Instrument Cluster 27—Fuel Gauge Tank Unit .
12—GStarting Motor . 28—Right Tail and Stop Lamp
13—Starting Motor Solenoid Switch - . 29—Left Tail and Stop Lamp
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FIG. 163—WIRING DIAGRAM~F4-134 4x4 AND 4x2

1—Left Headlamp 14—Main Light Switch

2—Left Parking and Signal Lamp 15—Instrument Cluster
3—Right Parking and Signal Lamp A—Upper Beam Indicator
4—Right Headlamp . B—Turn Signal Indicator
S5—Temperature Sending Unit . C—Instrument Lights
6-—Generator . i - D—0il Pressure Indicator
7—Ignition Distributor LT E—Charging Indicator
8—Ignition Coil F—Temperature Gange
9-—Starting Motor G—Fuel Gauge
140—Voltage Regulator H-—Instrument Voltage Regulator
11 —Battery 16—-Ignition and Starter Switch
12—Battery Ground Cable 17—Horn Button

13—Battery Positive Cable 18---Dome Light

19—Right Tail and Stop Lamp
20—License Plate Lamp
21—Left Tail and Stop Lamp
22—Fuel Gauge Tank Unit
23— Directional Signal Switch
24—Directional Signal Fuse
25—Directional Signal Flasher
26—-—-Headlamp Dimmer Switch
27—Horn Relay

28—5top Light Switch

29—0il Pressure Signal Switch
30—Horn

31—Junction Block
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1-3. IGNITION SYSTEM

NOTE: Ailthough Auto-Lite equipment is standard
on Willys utility vehicles, at the start of 1954 pro-
duction a few utility vehicles were equipped with
Delco-Remy distributors and starting motors.
However, if replacement of a Delco-Remy unit
becomes necessary, the unit should be replaced
with a like Delco-Remy unit and not with an Auto-
Lite unit. See Par. I-73.

The power in an internal combustion engine is de-
rived from burning a fuel and air mixzture 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.

1-4. Distributor Removal
All F4-134 Models

The distributor is mounted on the right side of the
engine and is operated by a coupling on the oil
pump shaft which is driven by a spiral gear on the
camshaft.

To remove the distributor assembly the following
procedure should be followed:

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
installed in a counterclockwise direction in firing
order, See Fig. 166 or 167.

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

¢. Unlatch the two distribytor 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 engine.
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FIG. 164—DISTRIBUTOR

1—Cap 9—Thrust Washer
2—Rotor 10—Base
3—Condenser 11—Governor Weight

4—Ldiler

5—Felt Wick {Cam Sleeves)
6—Absorbent Bearing
7—Dwive Shaft

8-~Drive Shaft Collar

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

I-5. Distributor Removal
All L6-226 Models
This distributor is mounted on top of the cylinder

FIG. 165—-DISTRIBUTOR COMPONENTS

1—Qiler 5—Distributor Pointa
2--Cond_ensgr . 6—Adjustment Lock Screw
3—Lubricating Wick 7—Adjusting Screw
4—PBreaker Arin Pivot 8—Breaker Cam
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head. The drive consists of a short distributor shaft
which meshes with an off-set slot in the top of the
main drive shaft. This main drive shaft is driven
by the oil pump; To remove this distributor, dis-
connect the vacuum tube and the low tension cable
(which leads to the coil) and remove the distributor
cap. Remove the bolt and lockwasher that hold the
advance arm to the adapter. Lift out the dis-
tributor. ' S

FIG. 166—FIRING POSITIONS — FOUR CYLINDER

FIG. 167—FIRING POSITIONS—SIX CYLINDER

I-6. 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.

I-7. 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.

1-8. 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 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 be experienced.

Check the condenser lead for broken wires or frayed
insulation. Clean and tighten the connections on the
terminal posts. Be sure the condenser is mounted
firmly on the distributor for a good ground con-
nection. )

Should a condenser tester be available the condenser
capacity should check from .21 to .25 microfarads.
In the absence of a tester check by substituting a
new condenser.

1-9. Distributor Points

The contact points should be checked for burning
and build-up of metal. If build-up does not exceed
14" [about 0,4 mm.] file or grind the points clean,
bend into perfect closing alignment.

The contact points should be clean and not burned
or pitted. The contact gap should be set at .020”
{.508 mm.), measured with a wire gauge. After
adjusting, tighten the lock and recheck the gap. If
new contacts are installed they should be aligned
to make contact at the center of the contact sur-
faces. Bend the stationary contact bracket to be
sure of proper alignment and then recheck the gap.

The contact spring pressure is very important and
should be between 17 and 20 ounces (.482-.567 kg.)
Check with a spring scale hooked on the breaker
arm at the contact and pull in a line at right angles
to the breaker arm. Make the reading just as the
points separate. This pressure should be within the
above limits for if it is too low, missing will occur
at high speeds and if too high the cam, block and
points will wear rapidly. Adjust the point pressure
by loosening the stud holding the end of the con-
tact arm spring and slide the end of the spring in
or out as necessary. Retighten the stud and re-
eck the pressure.

1-10. Governor Mechanism

Distributors equipped with vacuum type spark
advance control are also equipped with centrifugal
control. The centrifugal unit governs the spark
advance proportionate to engine speeds giving
maximum advance for power at high engine
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speeds. Under some operating conditions however,
greater advance is required at lower engine speed
to provide better operation and greater fuel econo-
my. Under these conditions the vacuum control
advances the spark in proportion to the vacuum
in the carburetor throat. Should the throttle be
fully opened for power, vacuum drops in the
carburetor throat sc that the vacuum control
retards the spark timing and the centrifugal
governor correctly adjusts the advance for maxi-
mum power requirements.

Check the vacuum chamber and connecting tube
for leaks and clean the linkage and clamps.

Inspect the distributor shaft bearing in the housing
and replace if worn. Check the friction spring
mounted on the end of the shaft at the drive
coupling and replace it if worn or damaged.

I-11. Setting Ignition Timing
All F4-134 Models.

If the engine crankshaft has been rotated with the
distributor cap off, remove all the spark plugs
except No. 1. Rotate the crankshaft until the No.
1 piston is coming up on the compression stroke.
Remove No, 1 spark plug and rotate the crank-
shaft 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.

Oil the distributor to cylinder block bearing surface
and install the distributor on the cylinder block,
Mount the rotor on the distributor shaft and turn
the shaft until the rotor points toward No. 1 spark
plug terminal tower position (when cap is mstalled)
with_the contact points just breaking.

Move the rotor back and forth slightly unt11 the
driving lug on the end of the shaft enters the slot
cut in the oil pump gear and slide the distributor
assembly down into place. Rotate the distributor

body until the contact points are just breaking.

Install the hold-down screw being sure the body is
free to oscillate in the mounting socket for vacuum
spark advance control. The late type distributor
housing does not turn in the mounting socket as
advance and retard is controlled through an arm
which extends through the housing and rotates the
plate.

Connect the pnmary wire from the ¢oil to the
distributor. Install’ the spark plugs. Install the
spark plug wires placing them in the distributor
cap terminal towers starting with No. 1 and in-
stalling in counter-clockwise direction in the firing
sequence which is 1-3-4-2 for four-cylinder engines.
Fig. 166, Start the engine and run it until thor-
oughly warm and then recheck the timing with a
neon timing light. When using the neon light dis-
connect the vacuum titbe otherwise the distributor
may advance slightly resulting in a false setting.
Do not fail to reconnect the tube.

Accelerate the engine and check the automatic
advance action by noting the movement of the
timing indicator mark.
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I-12. Setting Ignition Timing
All L6-226 Models.

The procedure for setting the ignition timing on
6-226 models is given in Section C.

1-13. Spark Plugs

Clean and gap spark plugs as descr1bed 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 operatmg at the cor-
rect temperature.

NOTE: Prolonged idling just before removing and
checking the plugs should be avoided as it may
produce faise indications.

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 poss1b1y even surface cracking,

NOTE: If such crackmg appears on certam plugs
after fan-ly 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
unti], 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 execessively rich air-fuel
mixture and the carburetor should be checked if
this conditiori 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
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the engine calls for plugs 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. Qver-
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. )

1-14. GENERATOR

The generator is an air-cooled, two-brush unit
which cannot be adjusted to increase or decrease
output.

It is rated at either 12 volts, 30-amp. capacity on
later vehicles or 6 volts on earlier vehicles. Par.
I-1 explains the change to the 12-volt system.

The 6-volt generators are rated at either 35-amp.
capacity or 45-amp. capacity. A 45-amp. generator
and voltage regulator were placed in production
in place of the former 35-amp. generator and
regulator. For replacement, voltage regulator and
generator must be matched. Otherwise, either a
loss of ampere capacity or a burned out generator
will result, The 45-amp. units went into production
with the vehicle serial numbers listed below:

Model

All L6-226 Models
F4-134 4WD Pickup
Stake

Serial Number

Start of production
453-EC2-17878
453-ED2-10293
453-FA2-13341
453-AA2-12481
453-CA2-11065

F4-134 4x4
F4-134 4x2 Utility Wagon
Utility Delivery

The service procedures and tests are the same for
all units except where noted and are given in Par.
I-15 through I-21.

’_ﬁ
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FIG. 168—CHARGING CIRCUIT

i—Battery 4—Starter Switch
2—Voltage Regulator 5—~Charge Indicator
3—CGencrator

I-15. Generator Maintenance

A periodic inspection should be made of the charg-
ing circuit. The interval between these checks will

vary depending upon type of service. Dust, dirt
and high speed operation are factors which con-
tribute to increased wear of bearings and brushes.

Under normal conditions a check should be made
each 6,000 miles (9600 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 arm-
ature should be removed and the commutator
turned and undercut. See Par. I-17.

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 arching and reduced output.
Test the tension with a spring scale. The tension is
35 to 53 oz. [0,992 a 1,502 kg.] for the 6-volt
generators and 18 to 36 oz. [0,510 a 1,020 kg.] for
the 12-volt generators.

I-16. Dismantling Generator

Due to the fact that the regulator and battery
are part of the generator circuit, and the generator
output is extremely low when the battery is fully
charged, it is advisable to check the generator cir-
cuit to determine definitely if the generator is at
fault. Should this check prove that no current is
passing to the battery, the fault must be localized
either in the generator or regulator. Two tests to
localize the trouble are given in Par. I-26b.

If it is definitely determined that trouble exists
within the generator, which necessitates dis-
mantling, remove the generator support bolts
which will permit removing the generator assembly
from the engine.

On 6-volt generators, remove the generator band.
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. Let the spring down against the sides of
the brushes to hold them up in the brackets.

On all generators, remove the two frame screws in
the 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 removiag 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 thres
screws and lockwashers in the grease retainer and
remove the retainer and felt washer, after which,
remove bearing, oil guard and felt washer,
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1—Thru Bolt 15—Hex Nut
2A—Lockwasher 16—Lockwasher
3—0Oiler 17—Ground Screw
4—Brush Set 18—Hex Nut
5—Brush Spring

6—Brush Arm

7—Lead 21—Pale Shoe Screw
8—Stud 22—Drive Palley

9—Left and Right Ficld Coil .

$0—5tud

11-—Dowel Pin
12—Insulating Bushing
13—Insulating Washer
14—Washer

FIG. 169—TYPICAL GENERATOR

29—Quter Retainer
30—1Inner Retainer
31—Bearing Retainer
32—Felt Washer Retainer
19—Washer ~ 33-—Retainer Screw
20-~Insulating Washer | 34—Snap Ring
3I5—Woodruff Key
36—Armature
37—Brush Lead Screw
" 38--Lockwasher -
25—Drive End Head 39—Commutator End Head
26—TFelt Washer 40—Bearing
27—Gasket 41—Band Cover
28— Ball Bearing

23—Shaft Nut
24—Lockwasher

1-17. 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 1&” [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
armature segment is grounded and the armature
must be replaced.

To test for short in armature coils, a growler,
Fig. 170, 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. .

1-18. 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 c¢oil, 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.
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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 1.60 to 1.78 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-
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=19. Brushes

For service information regarding brushes see
Par. 1-20,

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 end plate with the
other prod. If the lamp lights, a grounded brush
holder is indicated.
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Inspect the brush holders for cracks, distortion and
improper ahgnment The brushes should slide freely
and should be in perfect ahgnment with the com-
mutator segments. .

1-21. Assembling Generator

Install the felt grease retainer and washer in the
drive end head. 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 re-
tainer 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, nut and cotter pin.

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,

o TR T B
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FI1G. 170—GROWLER

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 20 to 25 1b-ft.
2,8 a 3,4 kg-m.] for L6-226 models and 25 to 35
Ib-ft. [3,4 a 4,8 kg-m.] for F4-134 models.

1-22. CURRENT-VOLTAGE REGULATORS

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.

1-23. 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.

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, so that the pull cn 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 coi! 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 peoint where spring action opens the contacts.
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1
i

FIG. 171—AUTO-LITE VOLTAGE REGULATOR

1—“ARM" Terminal
2—*FLD” Terminal
3—“BAT"” Terminal

3 10339

FIG. 172—DELCO-REMY VOLTAGE REGULATOR

1—“BAT" Terminal
3-—~+ARM?* ‘Terminal
3—*FLD"” Terminal

1-24. Voitage 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 cireuit 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-

iator winding to pull the armature down. This opens
the contacts and inserts resistance in the field cir-
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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 encugh 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 imited 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
most of the flux to act on the armature when the

‘unit is hot. Thus when the coil is hot and not as

efficient, the magnetic shunt reduces the amount of
flux needed to vibrate the armature.

The compensation is usually more than enough to
offset the changes in regulator coil resistance due
to heat. The excess compensation allows the regu-
lator to operate at higher voltages 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.

1-25. 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.

1-26. Preliminary Inspection

a. Wiring — Check the wiring to see that it is
properly connected to the generator..

b. Generator Performance — Make sure the gen--
erator 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
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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. 168, disconnect the armature cable at the regu-
lator. Connect one lead of a 6-12v test lamp to the
regulator terminal marked ‘‘armature” and with
the engine running, ground the other lead. Should
the test light fail to burn there is a fault either in the
generator or regulator. To localize the fault, discon-
nect both the “Field” and **Armature” cables at
the generator. Connect a wire from the “Field”’ ter-
minal to ground and use a 60 watt, 110 volt test
lamp to ground the “Armature” terminal. If the
gencrator i1s charging satisfactorily the test lamp
will glow at approximately 1500 rpm. engine speed
and the fault will be definitely localized in the
regulator.

¢. Incorrect Regulator — Make sure the regulator
is the correct type for-use with the generator.

d. Battery — Check the specific gravity and ter-
minal voltage of the battery. If the battery is not
up to specifications substitute temporarily for test
purposes a fully charged battery of the same type
and capacity.

e. High Resistance Connections — Inspect the wir-
ing between the generator, regulator and battery
for broken wires and high resistance connections.
Pay special attention to the ground connections at
all three units. Connect a reliable ammeter with
1-ampere graduations in series with the regulator
B terminal and the lead removed from this terminal.
Run the generator at a medium speed and turn on
the lights or accessories until the ammeter shows a
10-ampere charging rate. At this charging rate
measure the voltage drop between the f{ollowing
points using an accurate voltmeter graduated in
.1-volt divisions. The voltmeter should not show
a reading above the maximum noted.

Generator “A” terminal to regulator “A” terminal
— .1-volt maximum.

Generator “F” terminal to regulator “F”’ terminal
— .05-volt maximum.

Battery terminal to regulator “B” terminal —
.1-volt maximum.

Regulator ground screw to generator frame —
.03-volt maximum.

Regulator ground screw to battery ground post
— .03-volt maximum.

Generator frame to battery ground post — .03-volt
maximum.

1-27. Test Procedure

a. Circuit Breaker — Connect an ammeter in series
between the régulator B-terminal and the lead
wire removed from that terminal. Connect a
voltmeter between the regulator A-terminal and the
regulator mounting base. Position a thermometer
about 2”7 [5 em.] from the regulator cover but mak-

ing sure it does not come in contact with the regu-
lator. Disconnect the field lead from the regulator
F terminal and insert a variable resistance (3 amp.
— 50 ohm capacity) between the lead and the regu-
lator terminal. Run the generator at about 1000
generator rpm. Insert all the resistance in the field
circuit, then slowly reduce the resistance noting the
voltage reading just before the change caused by the
closing of the circuit breaker. Increase the charging
rate to the figure specified for the regulator being
tested then reduce the charging rate by inserting
resistance in the field circuit. Note the voltmeter
and ammeter reading just before the circuit breaker
opens and the ammeter reading drops to zero. The
closing voltage and the opening voltage or current
should be within the limits specified. An accurate
method for noting the exact instant of the opening
or closing of the circuit breaker is to connect a
headphone (2000 ohms or higher) to the battery
and armature terminals of the regulator. When the
contacts open or close a click will be heard in the
headphone. To adjust the closing voltage change
the armature spring tension by bending the hanger
at the lower end of the spring. Increase the spring
tension to raise the c'osing voltage or decrease the
tension to lower the voltage. To adjust the opening
voltage raise or lower the stationary contact keep-
ing the contacts perfectly aligned. Increasing the
contact gap lowers the opening voltage. Change
the contact gap by expanding or contracting the
stationary contact bracket, keeping the contacts
aligned. Do not adjust the gap between the con-
tacts to less than the specified minimum.

b. Voltage Regulator — Connect the ammeter as in
step a. Connect the voltmeter between the regulator
B-terminal and the regulator base. Remove the
variable resistance from the field circuit. Run the
generator at half output for 15 minutes to bring
the regulator to normal operating temperature,
Keep the cover on the regulator during the warm-
up period and also when taking readings.

Stop the engine then restart it and bring it up to
approximately 2500 generator rpm. Adjust the
amperage to half maximum output by turning on
lights or accessories and then note the voltmeter
reading. This reading should be within the limits
specified for the voltage regulator operation. To
adjust the operating voltage change the armature
spring tension by bending the hanger at the lower
end of the armature spring. After each adjustment
stop the engine then restart it. Bring it up to
speed and adjust the current before taking a read-
ing. In order to obtain an accurate indication of
the operation of the voltage regulator unit connect
a headphone (2000 ohms or higher) between the
F terminal and ground to pick up the sound of the
opening and closing of the contacts. The clicks
should be regular and clear without irregularities
or missing. If the tone is not clear and regular
remove the regulator cover and inspect the con-
tacts. The contacts should be flat and not burned
excessively and should be aligned to make full face
contact. If the contacts need cleaning refer to
paragraph d for the method.

¢. Current Regulator — Connect the regulator and
the test equipment as in step b. Running the
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generator at approximately 300 generator rpm.,
turn on lights and accessories so that the generator
must charge at maximum rate. The ammeter should
give a reading within the limits specified.

To adjust opening amperage, change the armature
spring tension by bending the hanger at the lower
end of the armature spring. After each adjustment,
stop the engine, then restart it. Bring the engine
up to speed and take an ammeter reading. Keep
the cover on the regulator when taking these
readings.

Connect a headphone (2000 ohms or higher) be-
tween the regulator F-terminal and ground to pick
up the sound of opening and closing of the contacts.
Clear, regular clicks should be heard over the
headphones; they should not be irregular or missing.
If the tone is not clear and regular remove the
regulator cover and inspect the contacts. The
contacts should be flat and not burned excessively
and should be aligned to make full face contact. If
the contacts need cleaning refer to paragraph d.
below for the method.

d. Contacts — Inspect the contacts on all three
units. In normal use the contacts will become
grayed. If the contacts are burned or dirty or if
they are not siooth, file the contacts with a #6
American, Swiss cut, equalling file. Move the file
parallel and lengthwise to the armature. File just
enough so that the contacts present a smooth sur-
face toward each other. It is not necessary to
remaove every trace of pitting. After filing, dampen
a piece of linen or lintless bond tape in refined
carbon tetrachloride and draw the tape between
the contacts. Repeat with a dry piece of tape. Use
clean tape for each set of contacts.

e. Recheck — Operate the unit at half maximum
cutput for five minutes with the cover on the regu-
lator. Repeat the testing procedure for all units as
described in a, b, ¢ above. Be sure cover is on regu-
lator when taking readings.

1-28. QUICK CHECKS

1-29. Low Charging Rate with a

Fully Charged Battery
A fully charged battery and a low charging rate
indicates normal regulator operation.

A further check of the regulator operation can be
made by using the starting motor for 5 to 10
seconds with the ignition switch in the “off* posi-
tion. Then start the engine and operate at a genera-
tor speed of 2500 to 3000 R.P.M. The charging
rate should rise to its maximum value then taper
off to a minimum charge as the battery becomes
charged.

1-30. High Charging Rate with a
Fully Charged Battery

This is usually an indication that the voltage regu-
lator is not operating correctly. The high voltage
will cause the battery to gas excessively and will
shorten the life of the ignition contacts and, in
general, will have a detrimental effect on all con-
nected load.

Connect an ammeter in series with the regulator
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‘“B” terminal and the lead removed from the termi-
nal. Run the generator at a medium speed and per-
form the following operation. After each test is
completed reconnect whatever leads have been
opened.

1-31. Test One

Disconnect the field lead at the generator.

a. Output drops to zero—shorted field circuit in
regulator or in the wiring harness. See test 2.

b. Output does not drop—shorted field circuit in
generator. Inspect generator,

1-32. Test Two

Disconnect the field lead at the regulator.

a. Output drops to zero—shorted field in regulator.
See test 3.

b. Cutput does not drop—shorted wiring harness.
Repair or replace wiring harness.

[-33. Test Three

Remove the regulator cover and hold the voltage
regulator contacts open.

a. Output drops to zero—regulator contacts stick-

ing, regulator out of adjustment, or regulator in-

operative. Check operation {test 5), check for high
resistance (test 4), and clean contacts per instruc-
tions in Par. I-36.

b. Output does not drop—shorted field circuit in the
regulator. Clean the regulator contacts and inspect
the regulator visually for incorrect wiring between
units and shorted leads.

1=-34. Test Four

Operate the units at 10 amperes output and meas-
ure the voltage drop from the regulator base to
the generator frame.

a. Voltage reading below .03 volts—ground cir-
cuit is satisfactory. See test 5.

b. Voltage reading above .03 volts —Inspect ground
circuit for poor connections and eliminate the high
resistance. See test 5.

1-35. Test Five

Connect a headphone from the regulator field ter-
minal to the base and hold the current regulator
contacts closed.

a. A steady beat is heard—voltage regulator oper-
ating. Reset regulator as in the operation test,
Par. I-27.

b. An unsteady beat is heard—dirty or sticking con-
tacts. Clean contacts per instructions in Par. I-36.
¢. No beat is heard—inoperative voltage regulator
unit. Adjust regulator operation as in the operation
test. If the regulator cannot be adjusted within
limits, remove for overhaul.

1-36. Cleaning of Contacts

Clean the voltage regulator contacts with a #6
American Swiss cut equalling file. File lengthwise
and parallel to the armature and then clean the
contacts with clean linen tape. First draw a piece
of tape that has been wet with carbon tetrachlor-
ide between the contacts then follow with dry
tape. Reset the regulator operation as in the oper-
ation test, Par. I-27,
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1-37. Low Battery and a Low or
No Charging Rate

Check all wiring for loose connections, frayed in-
sulation and high resistance connections and cor-
rect any fault.

Make sure the generator operates correctly with-
out the regulator in the circuit. Remove the “A”
and “B” leads from the regulator and connect an
ammeter between them, Remove the field lead from
the regulator and while operating at idle speed
touch the field lead to the regulator base. Increase
the speed slowly noting the charging rate. Do not
increase the output above the rated output of the
generator. If the generator output will not build
up, inspect the wiring harness for shorts and opens
and remove the generator for an overhaul.

Connect an ammeter between the battery lead and
the regulator “B” terminal. Connect the field lead
to the regulator “F”’ terminal and connect the arma-
ture lead to the regulator “A” terminal. Connect a
voltmeter from the regulator “A” terminal to the
regulator base. Operate the generator at a medium
speed and perform the following tests:

1-38. Test Six
Read the voltmeter.

a. Voltage builds up—open series circuit. See test 7.
b. Voltage does not build up—regulator out of ad-
justment, field circuit open, grounded series circuit.
See test 8.

1-39. Test Seven

Remove the regulator cover and with the generator
operating at a medium speed hold the circuit
breaker contacts closed.

a. Ammeter shows no charge—open circuit breaker
shunt winding, incorrect setting of circuit breaker,
or dirty contacts. Clean contacts and reset circuit
breaker as in Par. I-27a. If the circuit breaker can-
not be set, the shunt coil is open and the regulator
should be removed for overhaul.

b. No generator output—clean the circuit breaker
contacts and try the test again, If there is still no
charge the series windings are open and the regu-
lator should be removed for overhaul.

1-40. Test Eight

Run the generator at idle speed and momentarily
connect a jumper from the F terminal to the regu-
lator base.

a. Voltage builds up—open field circuit or regula-
tor out of adjustment. See test 9.

b. Voltage does not build up—grounded series cir-
cuit. Remove regulator for overhaul.

I-41. Test Nine

Operate at a medium speed with the jumper re-
moved. Remove the regulator cover and hold the
voltage regulator contacts closed.

a. Voltage builds up—voltage regulator contacts.

burned or -dirty or incorrect regulator setting.
Clean the contacts and adjust the regulator as in
Par. I-27.

b. Voltage does not build up — clean contacts and

repeat test. If the voltage still does not build up,
see test 10.

i-42. Test Ten

Remove the regulator cover and hold the current
regulator contacts closed.

a. Voltage builds up—current regulator contacts
burned or dirty or incorrect regulator setting.
Clean the contacts and adjust the regulator as in
Par. I-27. :

b. Voltage does not build up——clean the contacts
and repeat the test. If the voltage still does not
build up remove the regulator for an overhaul.

1-43. STARTING MOTOR

The starting motor is similar in construction to
the generator, but the design of the parts is
different due to it being necessary for the starting
motor to handle a large amount.-of current for
short intervals. Both motor and generator require
a frame, field coils, armature and brushes.

Fig. 174 illustrates a typical starting motor, the
internal construction of which is representative of
all the motors used on the models discussed here.
There are some differences in starting switch control
and flywheel drive mechanism which are covered
separately. Also the 12-volt starting motor has no
band cover, item 3.

f
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FIG. 173-—STARTING CIRCUIT

1-—Battery
2—Starting Motor
3—8tarter Switch

1-44. Maintenance Procedure

A periodic inspection should be made of the starting
circuit. While the interval between these checks
will vary according to the type of service, it should,
under normal conditions, be made every 500
hours of operation. At this check the following
points should be inspected.

1-45. Wiring

Inspect the starting circuit to make sure that all
connections are clean and tight. Check for worn
v damaged insulation on the wires. Perform a
voltage-loss test to make sure there is no loss of
starting motor efficiency resulting from high re-
sistance connections. Voltage loss from the battery
terminal to the starting motor terminal should
not exceed .30 volts for each 100 amperes. Voltage
loss between the battery ground post and the
starting motor frame should not exceed .10 volts
for each 100 amperes. If the voltage loss is greater
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FIG. 174—TYPICAL STARTING MOTOR

1—Thru Bolt
2--—Lockwasher

3—Band Cover
4—Commutator End Head

12—Insulator Washer
13—Ground Screw
14—Insulator Washer
15—Plain Washer

23—Finion Housing
24—Bendix Drive
25—Bronze Bearing
26—Lockwasher

5—Bruah Spring 16—Lockwasher 27—Screw
6—DBrush Set 17—Terminal Stud Nut 28—Thrust Washer
* 7—Pole Shoe Screw 18--Terminal Stud Nut 29——Armature
8—Pole Shoe 19—Switch Mounting Screw 30—Woodrufi Key
9—Field Coil Assembly 20—Solencid Switch 31-—Equalizer

10-—Terminal! Stud
11—Insulator Bushing

than these limits, measure the voltage loss over
each part of the circuit until the resistance causing
the voltage loss is located and corrected.

1-46. Commutator

Sluggish starting motor operation may be caused
by a dirty commutator or worn brushes, If the
commutator is dirty or discolored, it can be cleaned
on 6-volt starting motors with 00 sandpaper. Blow
the sand out of the motor after cleaning. The
commutator on 12-volt starting motors cannot be
cleaned while the starting motor is mounted on the
engine and it will be necessary to remove it and
proceed ‘as for an overhaul. Should the commutator
in any starting motor be rough or worn, it should
be removed for cleaning and reconditioning.

1-47. Brushes

The brushes should slide freely in their holders and
make full contact on the commutator. Worn
brushes should be replaced.

1-48. Overhaul Procedure

At periodic intervals the starting motor circuit
should be thoroughly checked and the motor re-
moved from the engine for cleaning and checking.

1-49. Disassembly

To remove the starting motor from the engine,
disconnect the leads and cover the battery lead
with a short piece of hose to preverit short circuit-
ing. Remove the flange bolts holding the starting
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21—Connector
22--Nut

32—Dowe! Pin

motor to the flywheel housing. Remove the starting
motor from the vehicle.

Each part of the starting motor should be removed,
cleaned, and inspected for evidence of wear or
damage. The Bendix Drive should be cleaned and
inspected for evidence of wear or a distorted spring.
Bearings should be checked for proper clearance
and fit. All insulation should be free of oil and in
good condition. The armature, field coils, and
brushes should be checked for good ground and
lack of open circuits.

i=-50. Brushes

The brushes should slide freely in their holders
and make full contact on the commutator. Worn
brushes should be replaced.

Check brush spring tension with a spring scale.
Hook the scale under the brush spring near the
brush and pull on a line parallel with the side of
the brush, Take the reading just as the spring
leaves the brush. It is important that the brush
spring tension be kept within the limits specified
at the end of this section. If the tension is too low,
there will be a loss of efficiency from poor brush
contact. Too great a tension will cause excessive
brush and commutator wear. To change the
tension, twist the spring at the holder with long-
nosed pliers.

Worn brushes should be replaced.

Brushes that are soldered to the field coil should
be unsocldered and the loop in the field coil lead
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should be opened. Insert the new brush pigtail to
its full depth in the loop. The new brush lead
should be tightly clinched in the terminal and then
soldered to make a strong, low-resistance connec-
tion

1-51. Commutator

Check the commutator for wear and discoloration.
If the commutator needs cleaning, use 00 sandpaper
and afterward make sure all the sand is removed.
If the commutator is rough or worn, it should be
turned down in a lathe until all roughness is gone.
Remove tool marks by sanding with 00 sandpaper.
Undercut the mica segments to a depth of 1%”
[0,79 mm.] in an undercutting fixture. After under-
cutting, check the armature on a growler, Fig. 170.
The procedure for this check is given in Par. 1-52.

1-52. Armature

Visually inspect the armature for mechanical
defects before checking for shorted or grounded
coils. Use a set of test probes for testing armature
circuits. To test the armature for grounds, touch
one point of the test probes to a commutator
segment and touch the other point to the core or
shaft. Do not touch the points to the bearing
surface or to the brush surface as the arc formed
will burn the smooth finish. If the lamp lights, the
coil connected to the commutator segment is
grounded.

To test for shorted armature coils, a growler as
shown in Fig. 170 is necessary. The armature is
placed against the core and a steel strip is held
on the armature. The growler is then energized and
the armature rotated slowly by hand. If a shorted
coil is present, the steel strip will become magne-
tized and will then vibrate.

1-53. Field Coils

Using test probes, check the field coils for both
ground and open circuits. To test for ground,
place one probe on the motor frame or pole piece
and touch the other probe to the field coil terminals.
If' a ground is present, the lamp will light.

To test for open circuits, place the probes on the
field coil terminal and on an insulated brush. If
the light does not light, the coil is open circuited.

1-54. Brush Holder Inspection

Using test probes, touch the insulated brush holder
with one probe and a convenient ground on the
commutator end head with the other probe. If
the lamp lights, it indicates a grounded brush
holder.

1-565. Assembly of Starting Motor

When assembling absorbent bronze bearings, al-
ways use the proper arbor designed to give the
proper bearing fit. Soak the bearing in oil before
assembling in the bearing bore,

Brushes should be correctly installed and connected
ag outlined in Par, I-50 in order to be sure of proper
starting motor efficiency.

Soak the bearings in oil and give the bearing seats
a light coating of oil..

1-56. Bench Test

Check the starting motor for free-running voltage
and current within specifications. To test, connect
the starting motor to a battery, ammeter, and
voltmeter. If the current is too high, check the
bearing alignment and end play to make sure there
is no binding or interference.

Use a spring scale and torque wrench and check
the stall torque to see that the motor is producing
its rated cranking power. The stall torque will be
the product of the spring scale reading and the
length of the arm in feet. If the torque is not up
to specifications, check the seating of the brushes
on the commutator and the internal connection
of the starting motor for high resistance.

Check the Bendix Drive for correct operation. The
Bendix Drive pinion should shift satisfactorily
when the starting motor is operated under no-load
condition.

1-57. Bendix Folo-Thru Drive

The Bendix Folo-Thru drive is designed to over-
come premature demeshing of the drive pinion
from the flywheel ring gear until a predetermined
engine speed is reached. See Fig. 175.

No repairs or adjustments are possible on this drive
and a complete new.unit must be installed if trouble
develops.

[-58. Lubrication of Folo-Thru Drive

A periodic cleaning and relubrication of the drive
is advisable, the frequency of which will depend on
the type of service to which the vehicle is sub-
jected and the locale of operation,

Remove the starting motor from the engine and
take off the outboard housing, The pinion and
barrel assembly will be in the demeshed position
on the screwshaft. Do not move it forward until
after that portion of the armature shaft ahead
of the pinion has been cleaned. If accidentally ro-
tated to the outer end of the screwshaft it will
lock in that position and cannot be forced back.

Do not disassemble the drive for any reason.

Do not dip or wash the drive in any cleaning
solution,

Do not remove the drive from the armature shaft.

Remove excess oil, grease or foreign matter from
the armature shaft by wiping it with a clean cloth.

10859
FIG. 175—BENDIX FOLO-THRU DRIVE

Dampen the cloth with kerosene if necessary, A
light film of SAE 10 oil may then be applied to the
shaft.
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Now rotate the pinion and barrel assembly to the
fully extended position, thereby exposing the screw-
shaft triple threads. Use a cloth dampened with
kerosene to wipe them clean. Do nof use gaso-
line or any commercial cleaner. If the dirt is
thick and gummy, apply the kerosene with a small
brush. Tilt the starting motor so that a small
amount will run under the control nut. Relubri-
cate with a thin film of SAE 10 oil. Use SAE 5 at
extremely low temperatures.

Reassemble the starting motor to the engine with
the drive in the extended position. Carefully mesh
the pinion with the flywheel ring gear before
tightening the starter motor mounting bolts. It may
require a slight rotation of the pinion to index it
into the ring gear. When the engine starts the drive
pinion will automatically demesh from the ring
gear and return to its normal position.

1-59. Starting Switch

Should a starting motor fail to deliver maximum
power the fault may be due to voltage drop at the
starting switch contacts due to corrosion or burn-
ing. Check the switch by comparing the voltage
at the battery terminals and that at the starting
switch terminals. The voltage drop should not
exceed .05 volts per 100 amperes. When checking a
solenoid type switch, the contacts should be closed
electrically to simulate actual conditions of opera-
tion.

Should it be impossible to file the switch contact
. plates to obtain a clean full surface contact the
switch should be replaced.

The switch is an electrically controlled starting
switch with the control connected to the ignition
switch. This starting switch is a solenoid-type
which electrically closes the circuit between the
battery and the staiting motor. When the igni-
tion key is turned to the extreme right, a contact
is made which energizes the solenoid winding
and closes the circuit. The sclenoid is spring
loaded and the circuit is opened when the ignition
key is allowed to return to the “Ignition On”
position. No repairs or adjustments can be made
on this switch and if trouble develops in one it
must be replaced by a new switch.

NOTE: On early production L6-226 models
equipped with dual horns, interference may develop
between the starter solenoid “hot’” terminal and the
lowest point of the dual horn assembly. The con-
dition may be corrected by rotating the solenoid
bracket 90° about its rear mounting bolt and at-
taching the front mounting bolt in its new top lo-
cation. The battery and cables to the solenoid
terminals should be disconnected while relocating
the solenoid bracket.

1-60 Ignition Switch

The ignition switch serves both to energize the
ignition system and engage the starter switch. With
the key in the vertical position, the electrical sys-
tem is OFF. Turning the key to the left energizes
only the instruments and auxiliaty equipment such
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as radio and heater. Turning the key to the right
energizes the ignition system and auxiliary equip-
ment. Turning the key ‘“‘hard right” engages the
starter switch. To remove the lock cylinder from the.
switch, first turn the key to the left (ignition-
auxiliary) position. Then insert a short piece of
wire or a paper clip into the lock release hole in
the switch body. Pressing in on the wire will com-
press the lock cylinder retainer, allowing the cylin-
der to be removed. Either part, the lock cylinder
or the switch unit, may be replaced as needed.

Two switches that are interchangeable have been
used in production. Early switches were held in
place by a bezel and tension spring. Later switches
are held in place by a threaded bezel nut. Lock
cylinders are not interchangeable between these
two switches. Early lock cylinders were 1747 [31
mm.] long. Later lock cylinders are 1174” {39 mm.]
long, Be sure to get the correct replacement when
changing lock cylinders.

1-61. Replacing Fuse

Check with specifications and use the correct size
fuse. A fuse with too small an amperage will blow
on ordinary current. A fuse with too large an
amperage will let too much current flow, which
may damage the wiring or set fire to the vehicle.
When installing a fuse, be sure fuse clips in the fuse
receptacle are clean. If they are not, wipe them
clean and bright with emery cloth. Be sure re-
ceptacle clips hold fuse tightly to avold poor con-
tact. If the fuse turns easily in the clips, remove
the fuse, squeeze the clips tighter together, and
then reinstall the fuse.

I-62. Indicators and Gauges

Early production vehicles are equipped with four
gauges (fuel, oil, ammeter, and temperature). Later
production vehicles are equipped with two gauges
(fuel and temperature) and two indicators (il
pressure and battery charge). A voltage regulator
maintains a constant voltage to the gauges. On
early production vehicles, the voltage regulator is
mounted at the rear of the instrument panel; on
later production vehicles, on the rear of the instru-
ment cluster. On current production vehicles, the
voltage regulator is integral with the fuel gauge.
The fuel gauge is connected by a single wire to a
float-and-slide-rheostat sending unit in the fuel
tank. The temperature gauge is connected by a
single wire to a sealed bulb unit mounted in the
rear of the ¢ylinder head. The oil pressure indicator
{or gauge) is connected by a single wire to a dia-
phragm-type unit located at the rear of the cylinder
block. The battery charge indicator lamp is lit
when energy is being supplied by the battery; the
lamp goes out when the required energy is supplied
by the generator, ) ) . :

Should trouble develop in the gauges, first check
the regulator (fuel gauge on current production
vehicles). If the voltage to the regulator is below
10 volts in a 12-volt system or 5 volts in a 6-volt
system low gauge readings will result. Voltage in
excess of 16 volts in a 12-volt-system or 8§ volts in
a 6-volt system will not affect gauge réadings but
may result in premature wear of the regulator



JEEP UTILITY VEHICLES I

contacts. If the voltage to the regulator is within
the ahove limits, check the electrical connections
to the regulator (or fuel gauge), especially the
ground connection. If the readings of all the gauges
is too high, or they sll read too low, replace the
regulator (or fuel gauge).

If the temperature gauge or heat indicator in the
instrument cluster have failed, the cause may
originate from the jumper bhar shorting out against
the instrument case. Check the jumper bar between
the temperature gauge and heat indicator at the
rear of the instrument case. On later production
vehicles, “the jumper bar is covered with an in-
sulating sleeve to protect it from shorting out
against the instrument case. If the jumper bar
does not have this sleeve, either install one or
wrap the bar with plastic electrical tape to half
an inch [1 cm.] from each end. When installing
the jumper bar, be sure the curved segment is
closest to the fuel gauge. -

Should only one of the gauges register incorrectly,
disconnect the lead wire at the sending unit. Con-
nect a new fuel tank unit to the lead wire and
ground the unit. With the ignition switch on and
the float in the empty position, the gauge should
have a zero reading. With the float in the full posi-
tion, the gauge should read at the top of the scale.
Correct readings from these tests indicate the
gauge and lead wire are in good working order. If
the readings are still incorrect, use a substitute
lead wire and repeat the tests. Correct readings
now indicate that the lead wire is at fault and
should be replaced. Should the gauge readings be
incorrect, replace the gauge.

If the regulator and gauges test correctly, the send-
ing unit is inoperative and should be replaced by
a new one.

Should a new fuel tank unit not be available for
testing, use a 6-12v., 1 c.p. test light in its place.
When the gauge is operating correctly, the pointer
will move three-quarters or more across the dial.
If the oil pressure indicator does not indicate cor-
rectly, first check the light bulb., Next, check all
connections and lead wires. If, after all possible
defects are corrected, the indicator light does not
go on and off properly, then diaphragm type unit
in the cylinder block should be replaced.

Do not attempt to repair any of the gauges, sending
units or the regulator; replacement is the only
procedure.

1-63. Lighting System

The wiring of the lighting systems is shown in
wiring diagrams which indicate the various units
in relation to the position in which they are found.
Wires in the various circuits are of different colors
or are marked by tracers to assist in checking
individual circuits.

1-64. Main Light Switch

This switch is a dual functioning unit having two
push-pull positions and a rotary action. When
pulled out to the first position, the front parking
and tail lights are turned on. When pulled all the
way out to the second position, the headlights and
tail lights are turned on. Rotating the switch to

FIG. 176—MAIN LIGHT SWITCH
1—Battery
2—Auxiliary
3—Parking Lights
4-—Headlights
5—Dome Light
6—Instrument Panel Lamp ;
7—Rear Lights |
|

the right dims the instrument cluster lighting.
The switch may be removed from the instrument
panel by first loosening the set screw in the control
knob and removing the knob. The retaining nut
may then be removed and the switch removed
through the rear of the instrument panel.

The light switch shown is in Fig. 176.

I-65. Stop Light Switch

The stop light switch is of the diaphragm type and
is located in the front end of the master brake
cylinder. Should the switch become inoperative, it
is necessary to install a new one. Fig. 178 shows
the wiring of the stop light circuit.

“

g Do—0

FIG. 178—STOP LIGHT CIRCUIT 10610
1—8top Light Switch

2—Light Switch
3—Tail Light

1-66. PRIMARY CIRCUIT

Before testing the primary circuit, make certain
that the battery is satisfactory or install a fully
charged battery for the ‘primary circuit tests. Also,
check the starter motor for excessive voltage drop
and check the starter motor itself for excessive
draw.

a. Measure the voltage at the coil primary termi-
nals while cranking the engine with the starter
motor. If the voltage is less than 414 volts with 6-
volt system or 9 volts with [2-volt systermn the
trouble will be found in the primary circuit. If
there is no voltage at all, check for a break in the
primary circuit, possibly in the coil primary wind-
ing.
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b. To check the primary circuit, turn the ignition
on, turn the engine until the points are closed, and
then measure the voltage drop across each portion
of the circuit with a voltmeter.

®

fo

®

10612

FIG. 17—VOLTAGE DROP TEST

A—RIGHT WAY—Voltmeter indicating drop across wire
and connections.

B—WRONG WAY——Voltmeter indicating drop across wire
only. Does not show bad connections.

NOTE: Most voltage drops will be found at the
connections of wires to terminals as dirt, oxidation,
etc. can cause excessive resistance at these points.
Measure voltage drops in wires as shown in Fig,
179 to take this into account,

¢. Connect. the voltmeter from the battery cable
terminal on the starter solencid to the battery
terminal of the coil primary. If the voltmeter reads
more than 0.2 volt, perform the checks given in
steps d, e, and { following.

d. Connect the voltmeter from the solenoid termi-
nal to the battery terminal of the ignition switch.
If the voltmeter reads more than .05 volt, check
and clean the connections at solenoid, light switch,
and ignition switch,

e, If the voltmeter reading in step d is less than
05 volt, connect the voltmeter from the battery
terminal to the ignition terminal on the ignition
switch, If the voltage drop is more then 0.1 volt,
repair or replace the ignition switch.

f. If the voltage drop in step e is not more than
0.1 volt, connect the voltmeter from the ignition
terminal of the ignition switch to the battery termi-
nal of the coil primary. If the voltmeter reads more
than .05 volt, clean and tighten the connections
and check again. If the voltmeter again reads more
than .05 volt, replace the wire.

g. Connect the voltmeter from the distributor
primary terminal on the coil to the coil terminal on
the distributor. Voltage drop should not exceed .05
volt. Clean and tighten connections if necessary.

h. Connect the voltmeter from the coil terminal
on the distributor to a clean, paint-free spot on the
distributor body. The reading should not exceed .05
volt. If more, it indicates excessive resistance
through the points or in the distributor internal
connections. Clean and align the points and make
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sure the breaker arm connection to the primary
terminal as well as the stationary contact pomt
mounting in the body is clean and tight.

i. Open the points and check the voltmeter. It
should read close to peak voltage. Low voltage in-
dicates that a circuit through the distributor (a
short) exists while the points are open.

j- Disconnect the condenser lead and open the
points. A jump to full voltage indicates a short in
the condenser. Replace the condenser. If there is
no jump to full voltage, overhaul or replace the
distributor.

k. With the points closed, connect the voltmeter
from a clean, paint-free spot on the distributor
body to the negative post of the battery. The volt-
age drop should be practically zero, a hardly
readable deflection on the voltmeter. If the volt-
meter registers a voltage drop, perform the checks
in steps 1 and m following.

I. Check for voltage drop in the battery ground
cable. Clean the battery post, cable terminals, and
contact surface on the bellhousing, or on body if
a noticeable deflection of the voltmeter occurs.

m. Check for any voltage drop between the dis-
tributor body and a clean, paint-free spot on the
cylinder block, If there is any voltage drop, remove
the distributor and clean the mounting surfaces of
distributor body and cylinder block.

1-67. SECONDARY CIRCUIT

If satisfactory ignition is not obtainable with cor-
rect point gap and tension; satisfactory condenser;

" sufficient primary voltage; and correctly cleaned,

gapped, and installed spark plugs; the secondary
circuit should be investigated.

a. Test the coil. Bring the coil up to operating
temperature using the coil heat feature of a coil
tester, if available. Refer to the coil tester manu-
facturer’s instructions for specific hook-ups for
performing the checks given in steps b, ¢, and d
following.

b. Connect the positive lead of the tester to the
battery terminal of the coil primary winding. Con-
nect the tester ground lead to the coil tower. Mea-
sure the resistance of the secondary winding. If the
resistance is more than 20,000 ohms, a fault in the
secondary winding is indicated.

¢. Check for a grounded secondary by touching
the tester ground lead to the coil cover. If resistance
is not over 100,000 ohms, the secondary is grounded
to the cover.

d. If the secondary winding is satisfactory, mea-
sure the primary current draw in accordance with
the instructions of the test equipment manu-
facturer.

e. Check the secondary circuit for leakage. With
the coil primary in the circuit with the breaker unit
of the tester, connect a long, high-tension test lead
to the coil tower. Check the secondary circuit for
leakage by performing the checks given in steps
f, g, b, and i following.
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NOTE: In the following tests, a slight sparking and
meter deflection will usually be seen just as contact
is made. This is caused by capacitance and does not
indicate defective insulation.

f. Check distributor cap. Remove the coil lead from
the cap and touch the test lead to the center contact
inside the cap. If the meter reading drops when the
contact is touched or if sparking is seen, a leakage
path is present between the center contact and one
of the plug towers, This leakage path will be in the
form of a crack or carbon track in the cap. Discon-
nect the spark plug wires from the cap one at a
time and test each plug contact with the high-
voltage lead and with all other plug wires con-
-nected. Any sparking or meter drop indicates that
a leakage path exists between that particular con-
tact and an adjacent one. Testing the adjacent
contacts will determine which pair is at fault.

g. Check distributor rotor. Touch the test lead to
the spring contact in the center of the distributor
rotor. Any leakage in the rotor insulation between
the contact and the shaft will cause a drop in the
meter reading and usually sparking will be seen.

h. Check spark plug wires. Disconnect the spark
plug wires from the plugs and test the plug terminal
of each. The meter reading should not drop below
the open secondary value (value before making
contact). If it does or if a large spark occurs when
the test lead and the plug wire are separated, there
is a break in the insulation on that wire.

i. Check the coil tower insulation. Remove the
high-tension test lead from the coil tower and touch
the ground lead of the coil tester to several points
around the base of the tower. Any sparking or
deflection of the meter indicates a leakage path in
the tower insulation.

1-68. Head Lamps

Each sealed beam head lamp can only be replaced
as a complete unit. Either 5000-series (current
production) or the newer 6000-series sealed beam
units may be used. However, both headlamps on
a vehicle should be of the same series as the method
of aiming each series is different. If the two lamps
cannot be matched as to series, aim each lamp

FIG. 180—PARKING LIGHT

1—Bezel

2—Lens

3—Bulb

4—Gasket
5—Housing and Cable
&—S8crew

according to the instructions for aiming that series
given below.

NOTE: 6000-geries lamps have a figure “2* molded
into the glass at the top of the lens, whereas 5000-
series lamps do not have any figure. Series refers
to the lamp trade numbers; for example, trade
number 54008 is a 5000-series lamp.

[-69. Head Lamp Aiming

All 5000-series lamps must be aimed on the high
beam. All 6000-series lamps must be aimed on the
low beam. Lamps may be aimed either with
mechanical aimers or by using a screen. If me-
chanical aimers are used, follow instructions sup-
plied with the aiming equipment. If a screen is to
be used, preparation for aiming is as follows:

a. Locate the vehicle in a darkened area with a
level floor area and with a screen (may be a wall)
having a nonreflecting white surface. A reference
line should be marked on the floor 25 feet [7,62 m.]
away from and parallel to the screen. Position the
vehicle perpendicular to the screen and with the

front head lamps directly over the reference line.

FIG. 181—HEAD LAMP
1—Daor

2—Retaining Screw
3—Retaining Ring

4—Sealed Beam Unit
S5—Mounting Ring
6—Adjusting Screw
7—Housing

B—Wires

9-—Door Screw
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b. Locate the middle tape on the screen so that
it is aligned with the center line of the vehicle.

¢. Equalize all tire pressures.

d. Rock the vehicle from side to side to equalize
springs and shock absorbers.

e. Measure the distance between vehicle head lamp
centers. Then, position marker tapes vertically on
the screen to the right and left of the middle tape
at half this distance.

f. Measure the distance from the center of each
lamp to the surface on which the wvehicle rests.
Position a marker tape horizontally on the screen
to cross the vertical tapes (at the measured height
for 6000-series lamps; 2”7 [50,8 mm.] lower than
this height for 5000-series lamps) of each lamp
center respectively.

g- Remove the head lamp doors.

h. Clean the head lamps.

[-70. Aiming 5000-series Head Lamps

a. Turn the ‘headlights on high beam. Cover the
lamp not being aimed. Be sure to use the horizontal
reference line on the screen that is 2”7 lower than
the vehicle lamp height.

b. Turn the vertical aiming screw, located at the
top of the lamp housing, counterclockwise until
the lamp beam is considerably lower than the
horizontal reference line on the screen. Then, turn
the same screw clockwise until the center of high
intensity coincides with the reference line. See Fig.
182.

NOTE: Always bring the beam into final position
by turning both aiming screws clockwise so that
the unit is held under proper tension when the
operation is complete.

¢. Turn the horizontal aiming screw, located on
the side of the lamp housing, counterclockwise
until the beam is off. Then, turn the same screw
clockwise until the center of high intensity is
equally divided by the vertical reference line. See
Fig. 182.

d. Cover the lamp that has been aimed and aim
the other lamp using the same procedure.

e. Carefully reinstall the head lamp doors.

ONE HALF OF DISTANCE
BETWEEN CENTERS OF LAMPS

DISTANCE SAME AS
LAMP CENTER

FROM FLI
OaR ZONE OF GREATEST LIGHT

INTENSITY

<

sTOR Mocxlq &348/4 STOP BLOCK
/ 10038

FIG. 182—HEADLIGHT AIMING CHART
FOR 5000-SERIES LAMPS
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1-71. Aiming 6000-series Head Lamps

a. Turn the headlights on low beam. Cover the
lamp not being aimed. Be sure to use the horizontal
reference line on the screen that is the same dimen-
sion as the vehicle lamp height,

b. Turn the vertical aiming screw counterclock-
wise until the lamp beam is considerably lower
than the horzontal reference line on the screen.
Then, turn the screw clockwise until the top edge
of the high intensity area is even with the horizontal
line. See Fig. 183,

NOTE: Always bring the beam into final position
by turning both aiming screws clockwise so that
the unit is held under proper tension when the
operation is complete.

¢. Turn the horizontal aiming screw counterclock-
wise until the beam is off. Then, turn the same
screw clockwise until the left edge of the high
intensity area is 2”7 [50,8 mm.] to the right of the
lamp center line. See Fig. 183.

d. Cover the lamp that has been aimed and aim
the other lamp using the same procedure.

e. Carefully reinstall the head lamp doors,

VEHICLE CENTER LINE

VERTICAL TAFE
LEFT LAMP GENTER

VERTICAL TAPE
RIGHT LAMP CENTER

HORIZONTAL TAPE .

ZONE OF
GREATEST
INTENSITY

4 / el 10333
4 .

FIG. 183—HEADLIGHT AIMING CHART
FOR 6000-SERIES LAMPS

1-72. Directional Signals

Fig. 184 shows the wiring of a composite direction-
al signal circuit. The most frequent causes of fail-
ure in the directional signal system are loose
connections and burned-out bulbs. A flashing rate
approximately twice the normal rate usually in-
dicates a burned-out bulb in the circuit. When
trouble in the signal switch is suspected it is ad-
visable to make the following test to definitely
locate the trouble before going to the effort of
removing the signal switch. If, for example, the
right rear stop light and right front parking light
are inoperative and switch failure is indicated,
first put the control lever in neutral position. Then
disconnect the wire to the right side circuit and
touch it to or bridge it to the L terminal, thus by-
passing the signal switch. If the right side circuit
lights, the signal switch is inoperative and must be
replaced.
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_ 10609
FIG. 18¢—DIRECTIONAL SIGNAIL CIRCUIT
1—Flasher 4—Light Switch
2—Ignition Switch . 5—8top Light Switch
3—Control

1-73. Major Electrical Component
Replacement

Auto-Lite and Delco-Remy Components

With the exception of the generator and voltage
regulator, Auto-Lite and Delco-Remy electrical
components may be intermixed on a particular
vehicle as an approved production practice. No
attempt should be made to convert to a complete
Auto-Lite or Delco-Remy systeni. Auto-Lite com-
ponents should be replaced by Auto-Lite com-
ponents and Delco-Remy components should be
replaced by Delco-Remy components insofar as
availability of replacement components will allow.
In those cases, however, where a component is
being replaced with one produced by the other
manufacturer, the following points should be noted.

a. Generator — If an Auto-Lite generator is being
installed in place of a Delco-Remy generator, in
addition to replacing the voltage regulator (see
caution below) a different support bracket will have
to be installed. It is not practical to change from an
Auto-Lite to a Delco-Remy generator as a different
engine front plate is required.

CAUTION: Do not intermix an Auto-Lite and a
Delco-Remy generator and voltage regulator.
Generator and voltage regulator must be either
both Auto-Lite compeonents or both Delco-Remy
components.

b. Voltage Regulator — When an Auto-Lite voltage
regulator is installed as a replacement for a Delco-
Remy regulator, in addition to replacing the
generator (see caution below) the adapter plate
used with the Delco-Remy installation is discarded.
As the terminals (BAT, FLD, etc.) are in a different
location on the Auto-Lite regulator as opposed to
the Delco-Remy regulator, identify -the wires as
they are removed so they may be reinstalled on the
proper terminals of the new regulator. (See Fig. 171
and 172).

CAUTION: Do not intermix an Auto-Lite and a
Delco-Remy generator and voltage regulator.
Generator and voltage regulator must be either
both Auto-Lite components or both Delco-Remy
components.

c. Distributor — When an Auto-Lite distributor
replaces a Delco-Remy distributor on an L6-226
engine the oil pump gear must be rotated one
tooth in a clockwise direction (as viewed from the
top of the engine) before the distributor is installed.
This will allow the No. 1 lead to remain at the front,
and the spark advance unit position will be es-
sentially the same, so the original vacuum line can
be used. When a Delco-Remy distributor is in-
stalled in place of an Auto-Lite distributor, the oil
pump gear must be rotated one tooth in a counter-
clockwise direction.

In the case of the F4-134 engine Auto-Lite and
Delco-Remy distributors can be interchanged with
no special provisions. . :

~ d. Starting Motor — No special instructions are

required for interchanging Auto-Lite and Delco-
Remy starting motors.

[-7T4. Overdrive Electrical Controls

There are no adjustments provided for the sealed
electrical units. Replace any defective unit.
Three separate electrical circuits automatically

C]

10623
FIG. 185—OVERDRIVE WIRING DIAGRAM

1—Battery to Starting Motor Cable
2—-Relay

3—Transmission Q. D. Control Switch
4—Transmission Assembly
5—Governor

6—Overdrive Switch

7—Solencid

8—-Ignition Coil

9-—Starting Motor

control the overdrive. They are identified by
letters A, B, and C on the overdrive wiring diagram,
Fig. 185. Wire coverings are color-coded differently
for each circuit to assist in tracing the individual
circuits. Circuit A energizes the governor and
controls the relay. Circuit B serves to momentarily
short out the ignition circuit in conjunction with
the kickdown switch. Circuit C energizes the
solenoid.

a. The governor is a centrifugal switch which
closes to complete circuit A at a governor speed of
840 rpm. (approximately 29 mph. [46,7 kph.]
vehicle speed). The switch opens at a governor
speed of 680 rpm. (approximately 24 mph. [38
kph.] vehicle speed), which opens circuit A.

b. Some vehicles are equipped with a rail switch
(see Par, K-16). When the overdrive control
button is pushed IN, the switch is closed to com-
plete circuit A. When the control button is pulled
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OUT, the switch is opened, opening circuit A. On
vehicles not equipped with a rail switch, circuit A
is routed directly to the governor.

c. When circuit. A is completed by the governor
reaching cut-in speed, the relay closes. This
energizes circuit C and a heavy current momen-
tarily passes through the solenoid. The circuit is
protected against this current by a 20-ampere fuse
mounted on the relay. Should this fuse burn out,
the overdrive will not function.

d. The kickdown switch (Transmission C.D. Con-
trol Switch in Fig. 185) is mechanically operated
by the accelerator pedal. See Par. K-19. Operation
of the kickdown switch opens circuit A, in turn
opening the relay and circuit C and de-energizing
the solenoid. Operation of the switch also momen-
tarily provides a direct ground for the ignition

148

coil primary circuit through circuit B, Grounding
the primary circuit causes the engine to miss about
three consecutive firings, thereby relieving the
torque and allowing disengagement of the sclenoid
pawl from the sun gear.

1-75. Kickdown Switch Replacement

Overdrive kickdown switches are coated in pro-
duction with an electrical insulating compound for
protection during wet weather. Service replacement
kickdown switches are not coated because the coat-
ing must be applied after the harness is attached
to the switch., When replacing an overdrive kick-
down switch, after installation coat the switch
terminal connéctions and the first two inches [5 cm.]
of the harness from the terminals with electrical
insulating spray or coating.



JEEP UTILITY VEHICLES

SERVICE DIAGNOSIS

SYMPTOMS

Battery Discharged:
Shorted Cell in Battery.... .. ... . ... ...
Shortin Wiring. . ... ........ ... .. . ..t
Generator Not Charging. . ... . ...............
Loose or Dirty Terminals. .. .................
Excessive Use of Starter. ... ... .............
Excessive Use of Lights. . ... .. ... .. e
Insufficient Driving. . .. ....... ... ..
Low Regulator Setting. ... ..................
Stuck Cut-out in Regulator. ... ......... .....
Low Electrolyte Level in Cells. ... . .. .........

Generator:
Low Charging Rate—
Dirty Commutator. .................... ...
Poor Brush Contact.......................
Regulator Improperly Adjusted.............
High Resistance in Charging Circuit. ... ....
Ground Strap Engine to Frame Broken. ... ..
Loose or Dirty Terminals. . ................
Slipping Generator Belt. . ........... ... ...
Worn Qut Brushes. . ................ ... ...
Weak Brush Spring Tension............. ...
Out of Round Commutator. ...............

Fails To Charge—
Open Charging Circuit. . ..................
Sticking Brushes.............. N
Dirty or Burned Commutator. .............
Grounded Commutator....................
Open CircuitinField.......... ... ... ..
Weak Soldering on Armature......... ......
Grounded Wiring. ... .....................
Defective Regulator. ... ...................

Too High Charging Rate—
Regulator Improperly Adjusted.............
Shortin Armature. . .. ... ... ...
Grounded Field-to-regulator Wire. ... .......
Shorted Cell in Battery....................

Starting Motor:
Slow Starter Speed—
Discharged Battery or Shorted Cell.. ... e
Ground Strap Engine to Frame. ... ...... ...
Loose or Dirty Terminals. . ... .............
Dirty Commutator........................
Womnm Out Brushes. . .............. ... ...
Weak Brush Spring Tension................
Poor Brush Contact. ... ... ................
WomBearings. . ... ... ... ns
Burned Starter Switch Contacts............

Will Not Turn Engine—
Open Circuit at Starter....................
Solenoid Open or Stuck. ... ................
Starter Switch Defective. ... ...............
Starter Drive Broken or Stuck. . ...........
Battery Discharged. . ... ........... ...,

PROBABLE REMEDY

Replace Battery

Check Wiring Circuit

Inspect Generator and Fan Belt
Clean and Tighten

Tune Engine

Check Battery

Recharge Battery

Correct Setting

Correct

Add Distilled Water

Clean Commutator

Repair or Instali New Brushes
Adjust

Clean and Tighten Terminals
Replace

Clean and Tighten

Adjust Belt

Install New Brushes

Replace

Repair

Correct

Repair or Replace

Clean Commutator
Repair

Repair

Repair

Repair

Replace Regulator

Adjust or Replace
Replace

Correct

Replace Battery

Recharge or Repair

Clean Terminals and Tighten
Clean and Tighten

Clean with No. 00 Sandpaper
Install New Brushes

Replace

Repair or Install New Brushes
Replace

Replace Switch

Correct

Replace Solenoid
Replace Switch
Repair or Replace
Recharge Battery
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SERVICE DIACNOSIS —Continued

SYMPTOMS

Distributor:
Hard Starting—

Distributor Points Burned or Pitted. . ... ...
Breaker Arm Stuck on Pivot Pin
Breaker Arm Spring Weak. . ............. .
Points Improperly Adjusted. .. ... .. ... .. ..
Spark Plug Points Improperly Set...... . ...
Spark Plug Wire Terminals in Distributor
Cap Corroded
Loose Terminals. . ........ . ... .. .. ...~ .
Loose or Dirty Terminals on Ground Strap—
Engine to Frame

Lights:
Burn Dim—

Loose or Dirty Terminals
Leak in Wires

Horn Fails te Sound
Broken or Loose Electrical Connection

Horn Sounds Unsatisfactory Tone
Poor Electrical Connection
Battery Low.............. . .. .
Loose Cover and Bracket Screws
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PROBAELE REMEDY

. . Clean Points or Replace (Adjust)

Clean and Lubricate
Replace

Adjust .020”
‘Adjust .030”

Clean
Check Circuit

Clean and Tighten
Replace
Set Timing

Clean and Tighten

Check Entire Circuit for Broken Insulation
Install New Switch

Clean and Tighten

Use Aiming Chart

Check Wiring and Connections at Horn Button and
Battery—Clean and Tighten.

Check Battery.

Replace Parts Necessary,

Check Connections at Horn, Horn Button, Battery,
Check with Hydrometer.

Tighten Bracket Bolts at Horn.

Check with Voltmeter.
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ELECTRICAL SYSTEM SPECIFICATIONS

L6-226 F4-134
MODEL: 12-Volt 6-Volt 12-Volt 6-Voit
BATTERY:
Make. .............0in.n Auto-Lite Auto-Lite Auto-Lite Auto-Lite
Model.................... 11-HS 1M-100 11-HS 1M-100
Plates per Cell, . e 9 15 9 15
Ampere-Hour Ratmg ....... 50 100 50 100
Terminal Ground.......... Negative MNegative Negative Negative
Specific Gravity:
Fully Charged........... 1.260 1.260 1.260 1.260
Rechargeat. ............ 1.225 1.225 1.225 1.225
Height.................... 974" [23,4 cm.) ?121,9 cm.] 974" [23,4 em.] 894" [21,9 cm.]
Length. . ................. 10194 [26,6 cm.] 82347 122.1 cm.] 101247 (26,6 cm.] 825" (22,1 cm.)
Width,................... 6254 " 17,2 cm.] 7% [17,7 em.} 62947 (17,2 em.] 77 [17,7 em.]
Battery Location. . ........ Under Hood Left Side Under Hood Left Side | Under Hood Left Side Under Hood Left Side
GENERATOR (Auto-the) 12-Volt 6-Volt 12-Volt 6-Volt
Make. . . . Auto-Lite Auto-Lite Auto-Lite Auto-Lite
Model—Ea.rly ............ GJP-7202-B GGW-4801-EN GJP-7202-A GGW-4804-D
Model—Late .. ... .. _...... GJP-7402-B GGW-7404-B GYP-7402-A GGW-7404-A
Ground Polarity........... Negative Negative Negative Negative
Controlled Qutput. . ....... 35 amp. 45 amp. 35 amp. 45 amp.
Control................... CV Regulator CV Regulator CV Regulator CV Regulator
Ratio — Generator to
Crankshaft:
Revolutions........... 1.75to 1 1.75to 1 1.5t01 15t01
Cut-in Engine rpm.. .. ... 758 758 883 833
Rotation; Drive End . .. .. Cloclcwise Clockwise Clockwise Clockwise

Armature End Play........

003" to 010"
{0,076 a 0,254 mm.]
2

.003” to 0107
[0,076 a 0,254 mm.]
2

~.003" to .010"
[0,076 a 0,254 mm.]
2

003" to 010"
0,076 a 0,254 mm.)
2 .

Brushes...................

Brush Spring Tension...... 18 to 36 o=. 18 to 36 oz. 18 to 36 oz. 18 to 36 oz.
0,5a1 kg 0,5a1kg.] [0,5a1 kg.] {0,521 kg.}

Bearing — Drive End. .. ... Ball Ball Ball Ball

Bearing — Commutator End Bronze Bronze Bronze " Bronze

GENERATOR (Delco) ....... 12-Volt 6-Volt 12-Volt 6-Volt

Make...... e Delco Delco Delco Delco

Model.................... 1102096 1102811 1102096 1102811

b o= Shunt (Ventilated) Shunt (Ventilated} Shunt (Ventilated) Shunt (Ventilated)

Rotation; Drive End. . ... .. Clockwise Clockwise Clockwise Clockwise

Armature; End Play, . . . ...
Brushes...................
Brush Spring Tension.......

005" [0,127 mm.]
2

28 oz. [0,7 kg.}
Ball

0057 (0,127 mm.]
2
28 oz. [0,7 kg.]
Ball

.005" [0,127 mm.]
2

28 oz. [0,7 kg.]

005" [0,127 mm.]
2
28 oz. [0,7 kg.]

Bearing Drive End......... Bali Ball
Bearing; Commutator End. . Bronze Bronze Bronze Bronze
REGULATOR (Auto-l..lte) 12-Volt 6-Volt 12-Volt 6-Volt
Malee. . . Auto-Lite Auto-Lite Auto-Lite Auto-Lite
Model—Early ............ VRX-6009-B VBE-6105-A VRX-6009-B VBE-6105-A
Model--Late ............. VBO-4201E-4A VBO-4601-C VBQ-4201E-4A VBO-4601-C
10" = Vibrator Vibrator Vibrator Vibrator
Cutout Relay Closing
Voltage @ CGenerator rpm.| 12.6 to 13.6 @ 1325 6.3 to 6.8 @ 1000 12.6 to 13 @ 1325 6.3 to 6.8 @ 1000
Reverse Current to Open. . 3 to 5 amp. 4 to 6 amp. 3 to 5 amp. 4 to 6 amp.
Regulated Voltage. . ....... 14.3 to 14.7 71tc 7.3 14.3 to 14.7 71 to 7.3
Regulated Current......... 39 amp. max. 49 amp. max. 39 amp. Mmax. 49 amp. max.
REGULATOR (Delco}:. ... .. 12-Volt 6-Volt 12-Volt 6-Volt
Make............c.... Deico Delco Delco Delco
Model.................... 1972029 1972063 1972029 1972063
7 - S Vibrator Vibrator Vibrator Vibrator
Cutout Relay Closing Voltage 11.8 to 13.5 59to 6.7 11.8 to 13.5 5.9 to 6.7
Regulated Voltage. . ....... 13.8 to 14.8 6.9 to 7.4 13.8 to 14.8 6.8 to 7.4
Regulated Current......... 27 to 33 42 to 47 27 to 33 42 to 47
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ELECTRICAL SYSTEM SPECIFICATIONS — Continued

Armature End Play........

.005" to 050"
[0,127 a 1,27 mm.)
4

0057 to .050*
{0,127 a 1,27 mm.]
4

005" to 050"
[0,127 a 1,27 mm.]
4

L6-226 F4-134
MODEL: 12-Volt 6-Volt 12-Volt 6-Volt
STARTING MOTOR
(Auto-Lite}:............... 12-Volt 6-Volt 12-Volt 6-Volt
Make..................... Auto-Lite Auto-Lite Auto-Lite Auto-Lite
Model—Early ............ MDM-6006 MCH-6210 MDM-6005 MCH-6203
Model-—Late ., ............ MDU-7003 MCH-6210 MDTU-7004 MCH-6215
Rotation ~ Drive End. . ... Clockwise Clockwise Clockwise Clockwise
Engine Cranking Speed. . ... 200 rpm. @ 185 rpm. 200 rpm. @ 185 rpm.
room temperature room temperature
Armature End Play........ .005" min, 005" to 030" 005" min. 005" to .0307
[0,127 mm.] {0,127 a 0,762 mm.] [0,127 mm.} [0,127 a 0,762 mm.]
Brushes................... 4 4 4 4
Brush Spring Tension. .. ... 31 to 47 oz. 42 to 53 oz. 31 to 47 oz. 42 to 53 oz,
6,9 a 1,3 kg.] [1,19 a 1,5 ke.] [0,9 a 1,3 kg.] {1,19 a 1,5 kg.]
Bearings.................. 3 Bronze 3 Bronze 3 Bronze 3 Bronze
Lock Test
Temperature. . ... ..,..,. 70°F. [21°C.] 70°F. [21°C.] 70°F. [21°C] 70°F. [21°C.]
Amps. (max.)............ 280 335 280 335
Volts, . ................. 4.0 2.0 4.0 2.0
Stall Torque {min.)...... 6.2 6.0 6.2 6.0
No Load Test:
Temperature. ........... 70°F. [21°C.] 70°F. [21°C.] 70°F. [21°C.] 70°F. [21°C.]
Amps, (max.)............ 50 65 50 65
Volts................... 10 5 10 5
RPM. {min.})............ 5300 4300 5300 ; 4300
Control Switch............ Solenoid Solenoid Solenoid Solenoid
Drive: '
TyDe. ...ooviniiin ... Bendix Folo-Thru Bendiz Folo-Thru Bendix Folo-Thru Bendix Folo-Thru
Pinion Meshes. .. ... ..... Front Front Front Front
No. of Teeth — Pinion. ... 9 9 9 9
No. of Teeth — Flywheel . 130 130 129 129
Flywheel Tooth Face Width .500" [12,7 mm.] 5007 [12,7 mm.] 375" 9,5 mm.] .375" 9,5 mm.]
STARTING MOTOR (Delco): 12-Volt 6-Volt 12-Volt 6-Volt
Make..................... Delco Delco Delco Delco
Model.................... 1107747 1108078 1107746 1108077
Rotation — Drive End. . . .. Clockwise Clockwise Clockwise Clockwise
Engine Cranking Speed.. ... 185 rpm. 185 rpm. 185 rpim. 185 rpm.

.005° to 050"
[0,127 a 1,27 mm.]
4

Brushes...................
Brush Spring Tension. . .. .. 24 oz. min. (680 gr.) 35 oz. min. (992 gr.) 24 oz. min. (680 gr.) 35 oz. min. (992 gr.)
Bearings:................. 3 Bronze 3 Bronze 3 Bronze ' 3 Bronze
Lock Test:
Temperature. ........... 70°F. [21°C.] 70°F. [21°C.] 70°F. [21°C.] 70°F. [21°C.]
Amps................... 435 600 435 600
Volts................... 5.8 3.0 5.8 3.0
Torque. ................ 10.5 Ih-ft. 15 Ib-ft. 10.5 Ih-ft. 15 1b-ft,
. [1,4 kg-m.j {2,0 kg-m.] [1,4 kg-m.] [2,0 kg-m.]
No Load Test: i}
Temperature. ....... RV 70°F. [21°C.] 70°F. [21°C.} 70°F. {21°C.] 70°F. [21°C]]
Amps................... 75 60 75 60
Volts,.................. 14.3 5.0 10.3 5.0
RPM (min.)....... 6900 6000 6900 6000
COIL:...................... 12-Volt 6-Volt 12-Volt 6-Volt
Make..................... Auto-Lite Auto-Lite Auto-Lite Auto-Lite
Model—Early ............ CAG 4002-A CAL 4001-A CAG 4002-A CAL 4001-A
Model—Late ,......... ... 200564 200488 200564 200488
Amperes:
Engine Stopped.......... 2.8-2.9 @ 12.5V 5@ 6.3V 2.8-29 @ 12.5V 5@ 6.3V
Engine Idling. .. ......... 2.8-2.9 2.5 2.8-2.9 2.5
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ELECTRICAL SYSTEM SPECIFICATIONS — Continued

L6-226 F4-134
MODEL: 12-Volt 6-Volt 12-Volt 6-Volt
DISTRIBUTOR (Auto-L1te)
Make. . . . Auto-Lite Auto-Lite Auto-Lite Auto-Lite
Model—-Early ............ IAT-4206B JAT-4206B IAT-4204A IAT-4204A
Model—Late ............. IAT-4404A TAT-4404A TAT-4405 TIAT-4405
Type Advance............. Centrifugal Centrifugal Centrifugal Centrifugal
Firing Order............... 1-5-3-b6-2-4 1-5-3-6-2-4 1-3-4-2 1-3-4-2
Breaker Point Gap......... .020"7 [0,508 mm.] .020" [0,508 mm.] 0207 [0,508 mm.] 020" {0,508 mm.]
Breaker Arm Tension....... 17 to 20 oz. 17 to 20 oz. 17 to 20 oz. 17 to 20 oz.
[482 a 567 gr.] [482 a 567 gr.] [482 a 567 gr.] [482 & 567 gr.]
Cam Angle................ 39° 39° 42° 42°

Max. Auto Advance........
Max. Vacuum Advance. .. ..

7.5° @ 1700 rpm.
5° @ 15" hg. [38 cm.]

75°@1700rpm
5° @ 15" hg. [38 cm.]

11° @ 1700 rpm.
6 @ 14" hg. [35 cm.]

11° @ 1700 rpm.
6° @ 14" hg. [35 em.]

Condenser Capacity........ .21 to .25 mfd. .21 to .25 mfd. .21 to .25 mfd. .21 to .25 mfd.
DISTRIBUTOCR (Delco):
Make..................... Delco Delco Delco Deleo
Model. ................... 1110249 1110249 1110255 1110255
Spark Advance; Centrifugal
Start................... 0° @ 375 rpm. 0° @ 375 rpm. 0° @ 425 rpm, 0° @ 425 rpm.
Maximum 5°to 7° 5°to 7° 10° to 12° 16° to 12°
@ 1300 rpm. @ 1300 rpm. @ 1950 rpm, @ 1950 rpm.

Start. ..................
Breaker Gap
Cam Angle. . Ce
Breaker Arm Tensxon

Condenser Capacity........

0° @ 10" Hg [25 cm.]
5° (@ 15" Hg [38 cm.]
.022" [0,599 mm,]
31° to 37°
19 to 23 oz.
[538 a 652 gr.]
.2 mfd.

0° @ 10" Hg [25 cm.]
5° @ 15" Hg [38 em.]
.022" [0,599 mm.]
31° to 37°
19 to 23 oz.
1538 a 652 gr.]
.2 mfd.

0° @ 5" Hg [12 cm.]
6° @ 14" Hg [35 cm.)
022" [0,599 mm.|
25° to 34°
19 to 23 oz.
(538 a 652 gr.)
.2 mfd.

0° @ 5" Hg 112 em.]
6° @ 14" Hg [35 cm.)
.022" [0,599 mm.]
25° to 34°
19 to 23 oz.
[538 a 652 gr.]
.2 mfd.

TIMING:

Firing Order........ ... ...

5° BTC @ Idle
Vibration Damper
1-5-3-6-2-4

5° BTC @ Idle
Vibration Damper
1-5-3-6-2-4

5° BTC @ Idle
Crankshaft Pulley
1-3-4-2

5° BTC @ Idle
Crankshaft Pulley
1-3-4-2

SPARK PLUGS:
Make and Model. ... ... ..

Auto-Lite A7

Auto-Lite A7

Auto-Lite A7

Auto-Lite A7

Champion J& Champion J8 Champion J8 Champion J8
Thread................... 14 mm. . 14 mm. 14 mm. 14 mm.
Thread Reach............. 32" [9,5 mm.] 24" [9,5 mm.] 34" (9,5 mm.) 34" 19,5 mm.]
Gap...................... .030" [0,762 mm.] 030" [0,762 mm.] .030” [0,762 mm.] .030” [0,762 mm.]|
LAMP BULB
TRADE NUMBERS:

Volts..................... 12 6 12 6
Headlights................ 6012 6006 6012 6006
Parking Lights. .. ... ... . 67 63 67 63
Park and Directional Signal. 1176 1158 1176 1158
Stop, Tail, and Dir. Slgnal . 1034 1158 1034 1158
License (Wagon) .. 67 63 67 63
Indicator Lamps:

Headlight Beam. ........ 53 51 33 51

Directional Signal. .. ... . 53 51 33 51

Charge. . .............. . 53 51 53 51

Oil Pressure:............ 53 51 53 51
Instrument Lamp.......... 57 35 57 55
Dome Lamp. ............. 1003 87 1003 87
Radio Dial Lamp.......... 1891 44 1891 87
Flasher, Directional Signal. . 524 P229D 524 P229D
Fuse Data:

Directional Signal........ SFE 9 SFE 14 SFE 9 SFE 14

Overdrive. . ............. SFE 14 SFE 20 SFE 14 SFE 20

Heater.................. SFE 9 SFE 14 SFE 9 SFE 14

Radio.................. ABC 74 SFE 9 AGC 714 SFE 9
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SECTION J

CLUTCH

Contents
SUBJECT PAR. SUBJECT PAR
Heavy-Duty Clutch....................... J-2 Assembly and Adjustment................ J-13
Clutch Pedal Adjustment. . ............. ... J-3 Installation....................... ... ... J-14
Reconditioning. ........ ... .. ... ... ... ... J-4 BORG & BECK CLUTCH................J-15
Clutch Adjustment........... ... ... I J-5 Disassembly............... e ... J-16
AUBURN CLUTCH... ... ................ J6 Inspection.............................. J-17
Disassembly...... ...... R J-7 Assembly and Adjustment...... [P J-18
Inspection. . O -1 CLUTCH DISC.......................... J-19

_ Assembly and AdJustment. S CRANKSHAFT PILOT BUSHING.. .J20

Installation, . e J13 FLYWHEEL CLUTCH SHAFT BUSHING. J-21
ROCKFORD CLUTCH ................... J-10 TROUBLE SHOOTING.................. J-22
Disassembly . . A (5 ) Clutch Control Ad_]ustment Rod Breakmg .J-23
Inspection. ... ... ... ........ .. ... ..... J12 Vehicle Vibrations. . . .. J-24

J-1. GENERAL

The clutch for L6-226 Models is of either Auburn
or Borg & Beck manufacture. The clutch for
F4-134 Models is of either Auburn or Rockford
manufacture. The Borg & Beck clutch is made with
either nine or six springs; the Rockford clutch has
six; and the Auburn clutch has three.

All clutches are single-plate and dry-disc type.
Models L6-226 4WD and 4x4 are equipped with
a 10" [25,4 cm.] driven plate; Model L6-226 4x2

has a 914" [23,5 cm.] driven plate; all F4-134
Models have an 814" [21,6 cm.] driven plate.

The driven plates of all models are built with spring
center vibration neutralizers and have two flexible
facings which provide smooth engagement of the
engine power. The reconditioning and adjustment
procedures which follow include all the above
mentioned clutches. The clutch pedal adjustments
are also given for each model. Specifications for
all clutches are found at the end of this section.

FIG. 186—CLUTCH CONTROL—L6-226 MODELS

1--Pedal Grommet
2—Clutch Pedal
3—Pedal Pad

4—Cross Shaft Support
5—Retracting Spring
6—Lower Control Link
7—Lubrication Fitting
8—Lock Nuts

9—Upper Adjusting Rod
10—Adjusting Trunnion
11—RBall Nut
12—Felt Pad
13--Cross Shaft

14—Spring
15—Clutch Control Ball Stud
16—Release Shaft
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J-2. Heavy-Duty Clutch

An 814" [216 mm.] diameter clutch is standard
equipment on all F4-134 model vehicles covered by
this manual. A heavy-duty 914" {235 mm.] diameter
clutch is available for installation on these vehicles
when desired.

J-3. Clutch Pedal Adjustment

As the clutch facings wear the free pedal travel
diminishes. When sufficient wear cccurs to cause
the pedal to rest against the toe board it is necessary

FIG. 187—CLUTCH ADJUSTMENT—L6-226 ODELS

FIG. 1883—CLUTCH ADJUSTMENT F4-134 MODELS

to adjust the free travel,

NOTE: Scme older ‘Jeep’ vehicles may develop
side movement of the clutch and brake pedals
tesulting from wear of the pedals, shafts, and bush-
ings. One way to compensate for this wear is to
install a pedal slack adjuster Ikit,

Correct clearance on all models is 1”7 (25.4 mm.).
This clearance is essential to disengage the clutch
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FIG. 139—CLUTCH
CONTROL
Models F4-134 4WD and 4x4

1—Pedal Grommet
2-—Clutch Pedal
3—Pedal Pad
4-—Pedal Pad Cover
5—Clutch Release Bearing
6—Release Bearing Carrier
7—Release Bearing Carrier Spring
8—Clutch Lever Fulcrum
9—-Clutch Control Lever
10—Control Rod
1i—Control Rod Nut
12—Lock Nut
13—Clutch Control Lever Link
14—DBrake Pedal
15—Pedal Shaft
16—Dust Seal
17—Ball Stud Bolt
13-—Ball Stud
19—Control Cross Shaft and Lever
20—Retracting Spring
21—Ball Stud
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release bearing and prevent unnecessary wear and
possible clutch slippage. When adjusted as outlined
above there is a safe clearance of approximately
" (1.59 mm.) between the clutch release bearings
and the clutch fingers.

On L6-226 models, Fig. 186, to adjust the clutch
pedal free travel, loosen the two lock nuts on the
pedal adjusting rod, Fig. 187. Turn the nuts for-
ward to increase or backward to decrease the free
travel. After pedal free travel of 1”7 (25.4 mm.) is
established, tighten both lock nuts against the
adjusting trunnion, being careful not to change the
adjustment.

On all models as shown in Figs. 189 and 190,
with the exception of the L6-226 models, the adjust-
ment is made at the threaded connection between
the clutch control lever and the clutch control tube
fever. To increase the free travel, loosen the locknut
No. 12, and screw adjusting nut No. 11 forward
then tighten the locknut. See Fig. 188.

J-4. Reconditioning

When it is necessary to recondition the clutch,
follow the procedure outlined in the *“Transmission”’

section for the removal of the transmission or
transmission and transfer case from the wvehicle.
Note that labor will be saved on ail F4-134 Models
if the engine is removed from the chassis without
the bell housing. Then remove the clutch from the
flywheel.

. On L6-226 Models equipped with the split bell

housing, it is advisable to disconnect both front
and rear propeller shafts, pull the transmission
and transfer case to the rear sufficiently to clear the
shaft from the clutch, remove the bottom pan from
the bell housing and remove the clutch from the
flywheel with the engine still in the wehicle.

Mark both the pressure plate and the flywheel so
that the assembly may be installed in the same
position after the repairs are completed. When re-
moving the clutch from the fiywheel, loosen the
screws attaching the pressure plate to the flywheel
in sequence, a little at a time, to prevent distortion
of the clutch bracket.

J=5. Clutch Adjustment

The procedures for clutch adjustment given in
. Par. J-7 thru J-13 require the use of a clutch
rébuilding and adjusting fixture. If this fixture is

FIG. 190—CLUTCH
CONTROL
Model F4-134 4x2
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not available, the following procedure may be used.
Using a piece of flat bar stock, make a gauge as
shown in Fig. 191. Using steel bar stock (round or
square) any size from 15” [12,7 mm.] to 114" [38,1
mm.] and make three each spacers .285” [7,24 mm.],
305" [7,74 mm.], and .310” [7,87 mm.] thick.
Utilize the gauge and spacers as indicated below:

Model Spacer Gauge
Application Clutch Thickness Length
F4-134 All 917181 305 11547
F4-134 Al 906467 310 118467
F4-134 All 422071 .285 11547
F4-134, L6 226 4x2 907821 .285 11547
L6-226 4x2 K733581 .285 1154"
L6-226 4x4, 4WD 917262 .285 13847
L6-226 4x4, 4WD 917257 285 2°

Attach the clutch to the flywheel with the proper
thickness spacers inserted at points under the clutch
levers. Using the gauge length as indicated in the
above chart, adjust the three lever adjusting screws
until the release bearing contact on the face of the
three levers contact the shoulder of the gauge.

b ——8 F—c— D

10347
FIG. 191 —GAUGE FABRICATING DIMENSIONS
A--147[12,7 mm.] -
B—1154" [55,23 mm.] + .010"
C—1" [25,4 mm.]

D—2" [50,8 mm.] + .010"
E—1" [25,4 mm.]

J=6. AUBURN CLUTCH
For clutch installation, see Par. J-14,

J-7. Disassembly-

a. Place cover support plate (part of fixture) and
clutch on a clutch rebuilding and adjusting fixture.
Mark pressure plate and pressure plate cover with
prick punch to assure alignment in the original
position when assembling.

b. Place fixture compression plate on centering
screw 30 that it rests evenly on all three pressure
plate levers (Fig. 192).

¢. Install and tighten nut against compression
washer to relieve pressure at the heel of levers.

d. Remove pressure plate lever clip, adjusting
screw, lock nut and flat washer from heel of each
lever.

e. Carefully back off fixture compression nut all
the way until pressure plate springs are no longer
compressed. Remove fixture compression plate.

f. Remove pressure plate springs and lift pressure
blate cover from pressure plate.

J-8. Inspection

After clutch is disassembled, inspect each part for
wear and replace if necessary. Check pressure plate
for warpage and for scored surface. Check each
pressure plate spring using a spring testing fixture
and a torque indicating wrench.

See “Clutch Specifications” for correct spring
pressure.

When using the recommended spring checking
fixture, the ‘‘pounds” pressure is obtained by
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FIG 192—DISASSEMBLING AUBURN CLUTCH
1—Clutch Fixture
2—~Compression Plate and Nut
multiplying the torque wrench reading (in “foot-
pounds’”) by two.

J-9. Assembly and Adjustment

Proper assembly and adjustment of the clutch is
as follows: .

a. Place pressure plate and pressure plate cover on
a clutch rebuilding and adjusting fixture. Make
sure punch marks made during disassembly are
lined up.

b. Install pressure plate springs under levers on
the pressure plate cover.

¢. Press down on the toe of each lever and insert
a fixture support blockunder the heel of each lever
to hold springs in place.

FIG. 193—AD]JUSTING LEVERS ON
AUBURN CLUTCH

1—Fixture Feeler Blade 2—Adjusting Screw
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d. Install fixture compression plate and nut and
tighten down as far as possible.

e. Remove support blocks from under levers and
install clutch adjusting screws, washers, locknuts
and pressure. plate lever clips. Tighten adjusting
screws into pressure plate as far as possible.
Apply Lubriplate sparingly to all contact and pivot
surfaces of levers.

f. Back off and remove fixture nut and compression
plate.

g. Lift clutch off fixture, remove cover support
plate and place clutch back on fixture.

h. Install fixture thickness spacers on the fixture
centering screw.

i. Install compression plate, self-aligning washer,
thrust washer and nut. Tighten nut to its full
extent to properly position pressure plate levers.
J. Install and tighten bolts holding cover plate to
fixture.

k. Adjust pressure plate levers by turning lever
adjusting screws, Fig. 193, until each of the three
fixture feeler blades have the same slight drag or
“feel” when pushed in and out. Tighten lock nuts.
I. Remove clutch from fixture, The assembly is
now ready for installation.

J=10. ROCKFORD CLUTCH

Overhaul of the six-spring Rockford clutch is ac-
complished on the same type of clutch rebuilding
and adjusting fixture as used for the three-spring
Auburn clutch repair. Procedures for disassembly,
inspection, and assembly of the Rockford clutch are
given in the following paragraphs.

J-11. Disassembly

The six-spring clutch pressure plate, pressure plate
cover, springs, and levers can be completely dis-
assembled for inspection or repairs as follows:

a. Place clutch on a clutch rebuilding and adjust-
ing fixture. Mark pressure plate and pressure plate
cover with a prick punch to ensure realignment in
original position when assembling.

FIG. 194—DISASSEMBLING ROCKFORD CLUTCH

1—Clutch Fixture
2—Compression Spider and Nut
3—Outer Pin

b. Place compression spider and nut on fixture
centering screw. Tighten nut to relieve clutch
spring pressure. .

¢. Remove retainer ring from outer pin on each
lever. Drive out the outer pins only as shown in
Fig. 194,

d. Carefully back off compression spider and nut
all the way until pressure plate springs are no
longer compressed. Remove spider and nut.

e. Lift off pressure plate cover and levers from
pressure plate.

J-12. Inspection

After the clutch is disassembled, inspect each part
for wear and replace if necessary. Check pressure
plate for warpage and for scored surface. Check
each pressure plate spring using a spring testing
fixture and a torque indicating wrench. See Clutch
Specifications for correct spring pressure.,

When using the recommended spring checking
fixture, the “pounds” pressure is obtained by
multiplying the torque wrench reading (in ‘‘foot-
pounds”) by two.

ROCKFORD CLUTCH

1—Compression Plate and Nut
2—Feeler Blade '
3—Adjusting Screw

J-13. Assembly and Adjustment

Proper assembly and adjustment of the clutch is
as follows:

a. Place pressure plate on a clutch rebuilding and
adjusting fixture. Position springs on pressure plate.
b. Assemble levers to pressure plate cover and
position on pressure plate and springs. Align prick
punch marks made during disassembly.

¢. Install compression spider and nut to fixture.
Tighten to compress clutch springs.

d. Install and tighten bolts to hold pressure plate
cover against fixture. Remove compression spider
and nut. .

€. Install outer pins and retainér rings to each
lever.

f. Sparingly apply Lubriplate to all contact and
pivot surfaces of levers.
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g. Place fixture thickness spacers on fixture center-
ing screw. Install the fixture compression plate and
nut. Tighten nut until compression plate contacts
the spacer.

h. Adjust the three lever adjusting screws until a
.0027 [0,051 mm.] feeler blade has a slight drag
between the compression plate and each adjusting
screw. See Fig, 195.

i. Remove compression plate and nut. Remove
bolts holding pressure plate cover to fixture. Re-
move pressure plate assembly.

J-14. Clutch Installation
Auburn and Kockford

a. Inspect Pilot Bushing in Flywheel

Inspect the transmission drive pinion shaft pilot
bushing which is pressed into the center of the fly-
wheel. If the bushing is worn or damaged, it should
be removed, using a pilot bushing remover. Screw
the tapered end of the tool into the damaged bush-
ing, allowing the tool to cut its own threads until
a solid grip is obtained. Insert the puller screw and
rotate it until bushing is forced out of flywheel.
Fig. 196.

To install a new bushing, slide the bushing onto the
end of a pilot bushing installing and burnishing
tool and insert the bushing into flywheel. A soft
hammer can be used against the tool to help
drive the bushing in place. When the tool is re-
moved (by tightening the cap and pressure nut as
shown in Fig. 197), the bushing will be burnished
to correct size. Apply a small amount of labricant
to the bushing bore.

b. Before the clutch disc is installed, it should be
carefully inspected for warpage. If grease or oil is
evident on the friction facings, the facings should
be replaced and the cause of oil accumulation cor-

FIG. 196—REMOVING PILOT BUSHING
FROM FLYWHEEL
1—Flywheel

2—Pilot Bushing
3—Pilot Bushing Remover
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rected. Excessively worn facings should also be re-
placed with factory recommended parts.

©. The clutch release bearing and sleeve are at-
tached to the front facing of the transmission case
by a spring. Check the bearing and sleeve for evi-
dence of grease leaks from within the bearing or
for wear and looseness. Replace parts if necessary.

d. To assemble the clutch to the flywheel, first
put a small amount of light cup grease in the
flywheel clutch shaft bushing, install the driven
plate, with short end of hub toward the flywheel,
then place the pressure plate assembly in position,
With a clutch plate aligning arbor or a spare clutch
shaft, align the driven plate splines leaving the
arbor in position while tightening the pressure
plate screws evenly.

Next, assermnble the bell housing to the engine or
reinstall the engine. Make sure that the clutch
release bearing carrier return spring is hooked in
place. For the balance of the assembly reverse the
operations that were used in disassembly, referring
to the instructions given in the ““Transmission”
section. Finally adjust the clutch control cable so
there is 114" [38,1 mm.] free pedal travel.

FIG. 197 —INSTALLING PILOT BUSHING
TO FLYWHEEL

1—Pilot Bushing Installing and Burnishing Tool
2—Flywheel

J-15. BORG & BECK CLUTCH
This clutch, as used in Willys vehicles has either
nine or six springs. Procedures for disassembly,
inspection, assembly and adjustment of both the
nine and six spring clutches follow:

J-16. Disassembly

Install the clutch on the fixture. Mark the cover
and pressure plate with a prick punch to assure
alignment in the coriginal position when assembling.

a. Install the three-legged spider (Fig. 198, No. 1)
50 that it rests directly against the top of the clutch
pressure plate cover.
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FIG. 1983—DISASSEMELING BORG AND BECK
CLUTCH

1—Three-legged Spider

2—Plain Washer and Nut

3—Eyeholt Nuts

4—Cluteh Rebuilding and Adjusting Fixture
5—Pressure Plate Assembly

b. Install the plain washer and nut on the fixture
(2}, and tighten down the nut to relieve the spring
load on the pressure plate eyebolt nuts,

¢. Remove the pressure plate lever eyebolt nuts (3).

d. Release and remove the fixture nut and washer.
Lift off the pressure plate cover exposing the
springs, levers and pressure plate for inspection
or replacement (Fig. 199).

e. Remove the pressure plate struts, levers, lever
pins and the eyebolts from the pressure plate.

f. Remove the pressure plate lever springs from
the cover.

FIG. 199—SIX-SPRING CLUTCH COVER PLATE
REMOVED

1—Cover

2—Lever Springs

3—Strut

4—Eyebolt

5—Lever

6—Springs

7—Preasure Plate

8—Clutch Rebuilding and Adjusting Fixture

J4=17. Inspection

Determine if the pressure plate is scored or warped
—if so it should be replaced. Check the clutch
pressure plate springs, using a spring testing
fixture.

When using the recommended spring checking fix-
ture, the “pounds’ pressure is obtained by multiply-
ing the torque wrench reading (in “foot-pounds’)
by two.

J=18. Assembly and Adjustment

Proper assembly and adjustment of the clutch is
as follows:

a. Assemble the clutch pressure plate on a ﬁxture
h. Assemble the eyebolts, lever pins, pressure plate
levers and struts on the pressure plate (Fig. 200).
Install the six pressure plate springs on the pressure
plate as shown in Fig. 199. Apply Lubriplate to all
contact and pivot surfaces of the eyebolts, lever
pins and levers.

" If working on a six spring pressure plate do net

install adjacent to each other, install them as
shown in Fig. 199. Apply Lubriplate to all contact
and pivot surfaces of the eyebolts, lever pins and
levers.

FIG. 200—ASSEMELING LEVERS ON CLUTCH
PRESSURE PLATE

3—Strut

1—Eyebolt
4—Pressure Plate

2—Lever

¢. Install the three lever springs in the cover. Set
the cover in place on the pressure plate, aligning
the prick punch marks on the cover and plate to
assure proper balance.

d. Position the pressure plate and cover on a
fixture so that the pressure plate levers are directly
over the feeler blades of the fixture (A, Fig. 201).

Install the three-legged spider, washer, and nut
on the fixture centering screw and tighten down
until the cover is seated on the fixture base and
the three eyebolts protrude above the cover.

e. Instail the three nuts on the eyeholts.

f. Install the fixture clamps to the clutch cover.
and tighten down to hold the cover securely to the
fixture. Release and remove the nut, washer and
spider.
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g- Install the thickness spacer (B, Fig. 201),
compression plate (C), self-aligning washer (D),
piain washer (E), and the nut on the centering
screw of the fixture.

h. Tighten the compression nut its full extent to
properly position the pressure plate levers..

i. Adjust the pressure plate levers (G, Fig. 201)
by turning the eyebolt nuts down until each of the
three feelers (A) -has the same slight drag or “feel”
when pushed:in or out. When the proper adjust-
ment\is made, stake the bolt and-fiut (H, I, and J,
Fig. 201) and, remove the clutch from the fixture,
The cIQ.ltch\\asse Ly is now ready for -i;fsta}llationl

. ’ i ) - ~ ' ) >
AN

.
N

SR '

FIG. 201—ADJUSTING PRESSURE PLATE LEVERS

$P1EG

J-19, CLUTCH DISC

The clutch discs for the nine or six spring clutches
are designed for operation with their respective
clutches, However, the disc assemblies may be
interchanged. Difference in general appearance of
the discs may be noted in the method of housing the
six torque dampening springs and in the hub
design,

After removal of the clutch assembly, the disc
should be inspected. The presence of grease or oil
on the friction facing will cause the clutch to chatter
and grab during engagement and possibly slip at
higher speeds. If this condition is. evident, the
facings or disc assembly should be replaced and the
cause of oil accumulation corrected. Excessively
wiith “facings should be replaced. Only factory
recommended facings and disc assemblies should be
used for replacement. The clutch disc must be in-
stalled with the long end of the hub toward the
transmission.

J-20. CRANKSHAFT PILOT BUSHING
All 16-226 Models

Inspect the pilot bushing. Replace 1t if worn or
damaged. Remove the old-bushing with a clutch
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FIG. 202—REMOVING CRANKSHAFT
PILOT BUSHING--L6-226 MODELS

1—Puller
2—-Crankshaft Pilot Bushing

nstall the new bushing with a clutch shaft pilot

ushing burnisher and driver. Place the busj-ning on
the driving pilot end of the tool. Drive into plate
in the crankshaft using a soft mallet. The bushing
will contract slightly, holding the tool in place.
Hold the driving pilot with a wrench and tighten
the sleeve nut to remove the pilot as shown in
Fig. 203. The rings of the tool will bursish the
bushing to a smooth finish as the nut and cup of
the tool are turned out and removed. After burnish-
ing, apply a small amount of lubricant to the
bushing bore.

E]haft pilot bushing remover as shown in Fig. 202,

BURNISHING PILOT. B

FIG. 203—INSTALLING AND BURNISHING
CRANJSSHAFT PILOT BUSHING—L6:226 MODELS

1—Crankshaft Pilot Bushing
2—Driver and Burnisher
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FIG. 203A—INSTALLING PILOT BUSHING
- L6-226 MODELS :

l—Crankshaft Pilot Bu.shmg
2—Driver

FIG. 203B—BURNISHING PILOT BUSHING
L6-226 MODELS

1—Buraisher

J-21. FLYWHEEL CLUTCH SHAFT-
BUSHING

All F4-134 Models

Inspect the flywheel clutch shaft bushing which
is pressed into the center of the flywheel. If the
bushing is worn or damaged, it should be removed,
using a pilot bushing remover. Screw the tapered
end of the tool intc the damaged bushing, allowing
the tool to cut its own threads until. a solid grip is
obtained. Insert the puller screw and rotate it until
bushing is forced cut of flywheel. Fig. 196.

To install a new bushing, slide the bushing onto the
end of a pilot bushing installing and burnishing

tool and insert the bushing into fiywheel. A soft
hammer can be used against the tool to help drive
the bushing in place. When the tool is removed
by tightening the cap and pressure nut, as shown
in Fig. 197, the bushing will be burnished to correct
size. After burnishing, apply a small amount of
lubricant to the bushing bore.

J-22. TROUBLE SHOOTING

J-23. Cluteh Control Adjusting Rod Breaking

Models 1.6-226 4WD and 4x4

Under conditions of unusual operation, repeated
breaking of the clutch control adjusting rod may
occur. This condition may be corrected as follows:
a. Remove and discard the clutch control adJustmg
rod assembly.

b. Using a hand brake adjusting  rod 642316
extend the 34" [9,525 mm.] thread all the way to
the yoke end. '

¢. Remove the jam nuts and adjusting link guide
from a clutch control adjusting link 212764 and
install them on the hand brake adjusting rod
modified in step b.

d. Install the converted adjusting link on the
vehicle using two 3¢” x 114" [9,525-31,75 mm.]
clevis pins and two 354" x 34" [2,38-19 mm.] cotter
pins. Lubricate the clevis pins before assembling.
Position the link w1th the yoke end peinting up-
ward.

e. Adjust clutch pedal free play.

J-24. Vehicle Vibrations
All F4-134 Models

See also Service Diagnosis in the Rear Axle Section
and Body Section for other possible causes.

With some F4-134 vehicles a vibration may occur
partlcularly upon deceleration or partial decelera-
tion. It is especially. noticeable between 33 and
45 mph. [53 a 72 kph.] when traveling downhill,
This vibration is caused by changes in friction
characteristics of the ¢lutch driven disc hub and
can usually be reduced to normal by use of clutch
driven disc Part No. 919870.
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SERVICE DIAGNOSIS

SYMPTOMS

Slipping:

Improper Pedal Adjustment. ..............
Weak Pressure Springs....................
Lining Oil Soaked...............covuunn.
Worn Linings or Torn Loose from Plate . ...
Bummed Clutch...........................

Grabbing or Chattering:

Gummy or Worn Linings..................
Loose Engine Mountings..................
Scored or Broken Pressure Plate....... ... ..
Improper Clutch Finger Adjustment........
Clufch Plate Crimp or Cushion Flattened Out. ..

PROBABLE REMEDY

.. Ad,jixst Pedal Free Travel
.. ' Repiiace

- Insf?all New Driven Plate
.. -Insﬁéll New Driven Plate

‘e Re'ﬁiace

. Install New Driven Plate

. Tighten .
.. Ins‘éfall New Pressure Plate

.. Reafijust

Replace Driven Plate

Dragging:
Too Much Pedal Play....................... Adjuyst
Improper Finger Adjustment. ............... Réa&just
Pressure Plate Binds in Bracket.............. Adjust
Warped Pressure or Driven Plate. ............ \ Replace
Torn or Loose Clutch Facing. ... ............ Replace
Rattling: .
Broken or Weak Return Springs in Driven Plate Replace
Worn Throw-Out Bearing. . ............c0v.. : Replace
Fingers Improperly Adjusted. .. ............. Readjust
Worn Driven Plate Hub of Transmission Main
GearShaft. .. ...........ccov i u... Replace
Pilot Bushing in Flywheel Worn.............
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CLUTCH SPECIFICATIONS

MODEL:

L6-226 4WD
L6-226 4x4

L6-226 4x2

0« T

Number of Springs:
Auburn.................
Borg & Beck..,..........
Rockford. . ... e

Spring Pressure:
Jseprings................

Gsprings................
Osprings................

Total Plate Pressure. . ......

Auburn or Borg & Beck
Single Dry Plate

220 to 230 lbs, at 19"
[91,6 a 104,3 kg.-39,6 mm.]
160 lbs. at 13"

[72.5 kg.-33,3 tmm,]
155 to 165 1bs. at 1147
(70,3 a 74,8 kg.-38,1 mm.}
1400 1b. [635 kg.]

Auburn or Borg & Beck
Single Dry Plate

239 to 264 lbs. at 1134”
[108,4 a 119,7 kg.-46 mm.]
239 to 251 1bs. at 114"
[108,4 a 113,8 kg.-38,1 mm.]
155 to 165 1bs. at 1347
[70,3 a 74,8 kg.-38,1 mm.]
1366 1b. [620 kg.]

Driven Plate:

Make..............o00ivnn Borg & Beck Borg & Beck
Facings................... Woven-Moulded Woven-Moulded
Diameter................. 10" [25,4 cm.) 917" 123,4 cm.]
Thickness. ... ............. L1257 (3,17 mm.} 1257 [3,17 mm.]}
Torque Capacity............. 230 1b-ft. [31,8 kg-m.] 216 1b-ft. [29,9 kg-m.]

Clutch Release Bearing. ... ...

Prelubricated
Sealed Ball Bearing

Prelubricated
Sealed Ball Bearing

Clutch Shaft Bushing:

Location....,.............. In Flywheel In Flywheel
Material.................. Bronze Graphite Bronze Graphite
Size......o.iiiiiiiit, .6317 1.D. [16,02 mm.] 631" 1.D. [16,02 mm.]
Clutch Pedal Adjustment. .. .. 1Y [2.54 cm.] 17 12,54 cm.|
MODEL: All F4-134 Models F4-134 Qptional
Pressure Plate:. . ............ Auburn or Rockford Auburn
1 - T Single Dry Plate Single Dry Plate
Number of Springs:
Auburn.,............... 3 3
Borg&Beck............| ... L aaeaeen
Rockford............... 6 | e
Spring Pressure:
3eprings................ 220 to 230 ibs. at 134" 160 to 176 lbs. at 1134"
[91,6 a 104,3 kg.-39,7 mm.] [72,5 a 79,8 kg-46 mm.]
Gsprings................ 190 to 210 Ibs. at 1.156" | ..........
[86,1 a 95,2 kg-29,3 mum.]
O9springs................f e e

Total Plate Pressure........

1140 Ib. (517 ke.]

890 1b. [404 ke.]

Driven Plate:

Facings.........oov0nvnenn
Diameter. . ...............
Thickness. . ...............

Borg & Beck
Woven-Moulded
814" [21,6 ecm.]
1327 to .138" (3,43 mm.]

Borg & Beck
Woven-Moulded
914" [23,4 em.]
.125% 13,17 mm.]

Torque Capacity.............

165 1b-ft. [19,4 kg-m.]

145 1b-ft. [20,0 kg-m.]

Clutch Release Bearing, .. ... .

Prelubricated
Sealed Ball Bearing

Prelubricated
Sealed Ball Bearing

Ciutch Shaft Bushing:

In Flywheel
Bronze Graphite
628" I.D. [15,9 mm.]

In Flywheel
Bronze Graphite
.628" 1.D. [15,9 mm.]

17 (2,54 em.]

17 12,54 cm.]




-
' .



JEEP UTILITY VEHICLES K

TRANSMISSION AND OVERDRIVE

Contents
SUBJECT PAR. SUBJECT PAR.
Overdrive: Transfer Case.................... ... ..... K-22
Control Operation. . ......... ... ... .. ... K-15 Disassembly. .......................... K-24
Description. .. ............ ... ... ...... K-14 Front Bearing Cap. .................... K-25
Disassembly. ... ... .. . ............... K-20 Installation............................ K-28
Operation Overhaul. B K-27
O.D. Digengaged. .................... K-17 g:ra:l'ol‘?:?rmg Cap. o E:gg
O.D.Engaged........................ K-18 e e o LT
Kick-Down Switch, .. ................ . K-19 Transmission — 4-Wheel-Drive Models
: . Disassernbly. .. ..... ... ... .. . K-4
RailSwitch. . ......... ... ... ... ... ... K-16 Overthaul...... .. ... ... ... ... ....... K-5
Reassembly.............. ... ... ......... K-21 Reassembly............................ K-6
Removal. . ............................ K-2
Remote Control: . . .
AdFUSEIEDE. oo K.-7 Transmission — 2-Wheel-Drive Models
Reassembly ............................ K-9 Dlsassembly ........................... K-11
Removal. ... ... ... ... ................ K-8 Overhaul.....................ooeeen, K-12
Reassembly... ... ... .. ... . ... ...... K-13
Separate Transmission-Transfer Case...... .. K-3 Removal. ... ... ... . ... ... ... ... ... K-10

K-1. GENERAL

All vehicles covered in this manual are equipped
with three-speed synchromesh-type transmissions
with synchronized second- and high-speed gears.
Separate repair procedures for transmissions for
4-wheel-drive vehicles and for 2-wheel-drive ve-
hicles are included in this section of the manual.
All 4-wheel-drive vehicles are also equipped with a
transfer case attached to the rear of the transmis-
sion. See Section L of this manual for repair pro-
cedures for the transfer case. Some 2-wheel-drive
vehicles are equipped with an overdrive (optional
equipment) attached to the rear of the transmis-
sion, Overdrive repair procedures are given at the
end of this section of the manual beginning with
Par. K-14.

All 4-wheel-drive vehicles are equipped with a
cane-type shift mounted on top of the transmission.
All 2-wheel-drive vehicles are equipped with a
remote control shift mounted on the steering wheel
column. For adjustment and repair procedures for
the remote control, see Par. K-7.

The transmission is attached to the rear face of
the flywheel bell housing and is supported on a
rubber insulator at the frame center cross member
which forms the rear engine support.

K-2. Transmission Removal
All 4-Wheel-Drive Models

NOTE: The transfer case may be removed from
the vehicle without removing the transmission.
For this procedure, refer to Par. K-3.

The following transmission removal sequence ap-
plies in general to all 4-wheel-drive vehicles covered
by this manual. Minor differences between models
will not affect the procedure.

a. Drain the transmission and transfer case. Re-
place the drain plugs.

b. Remove the transmission access cover from the
floor pan.

¢. Remove the shift lever and shift housing as-

sembly from the transmission. Remove the gasket.

d. Remove the set screw from the transfer case
shift lever pivot pin (Fig. 223, No. 21). Remove
the pivot pin, shift levers, and shift lever springs.

e. If vehicle is equipped with power take-off, re-
move the shift lever plate screws and lift out the
lever.

f. Disconnect the front and rear propeller shafts
from the transfer case, following the procedure
outlined in Section L of this manual.

Should the vehicle be equipped with a power take-
off, disconnect the transfer case end of the power-
take-off drive shaft.

g. Disconnect the speedometer cable at the transfer
case.

h. Disconnect the front and rear hand brake cables
at the hand brake lever mounted on the frame
cross member.

i. Place jacks under the transmission and engine,
protecting the engine oil pan with a block of wood.

j- Remove nuts holding rear mounting to frame
cross member.

k. Remove transfer case snubbing rubber bolt nut
at cross member,

. Remove bolts holding frame center cross member
to frame side rail and remove cross member.

m. Remove bolts holding transmission to fiywheel
beli housing.

n. Force transmission to right to disengage clutch
control lever tube ball joint.

o. Lower jacks under engine and transmission;
slide . transmission and transfer case assemblies

toward rear of vehicle until the clutch shaft clears
the bell housing.

p. Lower jack under transmission. Remove trans-
mission and transfer case as an assembly from under
the vehicle.

d. For the separation of the transmission and
transfer case, refer to Par. K-3.
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K-3. Separating Transmission and
Transfer Case

a. Remove the six screws and lockwashers attach-
ing the transfer case rear cover (Fig. 223, No. 5)
and remove the cover. Or, should the wvehicle be
equipped with a power take-off, remove the power
take-off shift unit which replaces the cover.

b. Remove cotter pin, nut, and washer which
hold the transfer case main drive gear on the rear
end of the transmission mainshaft. If possible at
this point, remove the main drive gear. If not
possible, see Par. d and e below.

e¢. Remove the transmission-to-transfer-case screws.

d. Separate the transfer case from the transmission.
When separating the two units, use care that the
transmission mainshaft bearing, which bears in
both housings, remains in the transmission housing,
To separate the two units if the transfer case main
drive gear was not removed in Par. b above, follow
the procedure in Par. ¢ below.

¢. Install transmission mainshaft retaining plate,
tool W-194, as shown in Fig, 205 to prevent the
mainshaft from pulling out of the transmission

sy
o

BE Y
[51ts

e ko

1—Main Drive Gear
2—Main Drive Gear Bearing Retainer
3—Main Drive Gear Bearing Retainer Oil Seal
4-—Main Drive Gear Snap Ring
S5—Main Drive Gear Bearing Snap Ring
6—Main Drive Gear Bearing
1—Synchronizer Shifting Plate
8—S8hift Rail Cap
g—Shift Rail—High and Intermediate
10—S8hift Rail Poppet Ball
11—Shift Rail Pﬁet Spring
12-—~8hift Fork—High and Intermediate
13—Contrel Housing 5
14—Control Lever Support Spring

FIG. 206—THREE SPEED TRANSMISSION

15—Control Lever Housing Pin
16—Control Lever Fulcrum Ball
17—Gear Shift Lever

18—-5hift Fork—Low and Reverse

19— Sliding Gear—Low and Reverse
20—Main Shaft Bearing Adapter
21—Main Shaft Bearing

22—Main Shaft Washer

23—Main Shaft Mut

24—Main Shaft

25—Idler and Countershaft Lock Flate
26— Countershaft Gear Bearing Rollers
27-—Countershaft Thrust Washer Rear—Steel
28—Countershaft

29—Countershaft Thrust Washer Rear—Bronze
30—Countershaft Gears

31—Transmission Case

32—Main Shaft Second Speed Gear
33-—Countershaft Bearing Spacer
34—Synchronizer Blocking Ring
35—Countershaft Thrust Washer Front—PBronze
36—Countershaft Bearing Washer
37-—Intermediate and High S; Clutch Sleeve
38—Intermediate and High Clutch Hub
39—Synchronizer Spring

40—Intermediate and High Clutch Hub

Snap Ring
41-—Main l-.‘,‘;haft Pilot Bearing Roller
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case. Should this tool be unavailable, loop a piece
of wire around the mainshaft directly back of the
mainshaft second-speed gear. Install the transmis-
sion shift housing right and left front attaching
screws part way into the transmission case. Twist
the wire and attach each end to one of the screws.
Draw the wire tightly. With the mainshaft securely
in place, support the transfer case and, with a
rawhide mallet or brass drift and hammer, tap
lightly on the end of the mainshaft to loosen the
gear and separate the two units.

K-4. Transmission Disassemhly
All 4-Wheel-Drive Models

NOTE: Numbers in parentheses refer to items
shown in Fig, 204,

a. Drain the lubricant and clean the outside of the
case with cleaning solvent,

b. Remove the shift housing and gasket from the
top of the transmission,

¢. If the transfer case is attached, separate it from
the transmission as outlined in Par. K-3.

d. Remove the three screws and washers attaching
the front main drive gear bearing retainer (2) to
1(:he transmission. Remove the retainer and gasket
61).

€. Remove the two socket-head screws from the
front end of the transmission case. These screws
support the oil collector (57) inside the case.

f. Tap lightly on the front end of the countershaft
to loosen the lock plate (44). Remove the lock
plate from slots cut in the rear ends of the counter-
shaft and reverse idler shaft.

ni

g. Using special tool No. W-166 (Fig. 208) or a
brass drift, drive the countershaft (45) toward the
rear of the case and remove it. The countershaft
gear set (55) will drop to the bottom of the trans-
mission case. If the special tool is used, the needle
bearings (49 and 51) will remain in the counter-
shaft gear hub and the gears and bearings may
later be removed as an assembly.

:‘l. Remove the mainshaft rear bearing adapter
42).

i. Remove the mainshaft from the case. The main-
shaft assembly with the gears still in place may be
removed through the rear bearing adapter opening.

170

FIG. 2086 —COUNTERSHAFT GEAR BEARING ARBOR

J- Drive the main drive gear (8) into the case
enough to remove the oil collector. Remove the
oil collector.

k. Remove the main drive gear.

. Remove the countershaft gear set and the three
thrust washers. Remove the washers, needle bear-
ings, and spacer from the assembly.

r. Remove the reverse idler shaft and gear by
driving the shaft into the case using a brass drift.

K-5. Tfansmission Overhaul

a. Wash the transmission case thoroughly inside
and outside with cleaning solvent.

b. Check bearing and shaft bores. Inspect the case
for cracks. Check the front and rear faces and dress
off any burrs with a fine mill file. If cracks are found
or the bores are not true, replace the case.

¢. Clean and inspect all gears for cracks, chipped
or cracked teeth, or excessive wear of the teeth.
d. Inspect all bushings and bearings for wear or
damage.

e. Check first and reverse sliding gear for freedom
of movement on the mainshaft,

f. Check the clutch sleeve to see that it slides
freely on the hub.

d. Check the condition of the bearing retainer oil
seal.

FIG. 209—COUNTERSHAFT GEAR BEARINGS

K-8. Transmission Reassembly
All 4-Wheel-Drive Models

NOTE Numbers in parentheses refer to items
shown in Fig. 204,
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Assemble the unit in the reverse order of disas-
sembly, noting the following points.

a. On early production F4-134 4x4 Models, the
countershaft gear assemblies included only four
washers. No washers were installed at the ends of
the spacer. On later production F4-134 4x4 vehicles
and all other 4-wheel-drive vehicles, a shorter
spacer and the two additional washers shown in
Fig. 209 were used. When a transmission of the
earlier type is disassembled, change to the shorter
spacer and add the two washers upon reassembly.

b. Assemble the spacer (52), six washers (48 & 50),
and four countershaft needle bearings (49 & 51)
in the countershaft gear hub, using special tool
(W-193 for F4-134 models and W-166 for L6-226
models) with loading sleeve as shown in Fig. 208
& 209. Place the spacer inside the hub and insert
the special tool in the spacer. Place a washer at
each end of the spacer and load a set of bearing
rollers at each end. Then add a washer, a set of
bearing rollers, and finally another washer at each
end to complete the assembly. Place the counter-
shaft gear assembly in the cagse but do not install
the countershaft until the mainshaft and main
drive gear are instdlled.

¢. The countershaft gear set, when assembled in
the case, should have .012” to .018” [0,305 a 0,457
mm.] end play. This clearance is obtained by
selective thickness of the rear steel thrust washer
(46) which is available in .0555” and .0625” [1,410
a 1,587 mm.] thickness.

d. To assemble the countershaft gear set in the

case, first install the large bronze thrust washer (33)

at the front of the case with the lip of the washer
entered in the slot of the case. Use heavy grease
to hold this washer in position, Next, install the
steel thrust washer (46) at the rear of the case.
Start the countershaft into the case just enough
to hold this washer in place. Be sure the thrust
washers are correctly positioned. Then position the
bronze-faced washer (47) against the rear end of
the gear and place the gear in its running position.
Tap the countershaft through the countershaft gear
set and the case, forcing out the special tool.

e. When assembling the mainshaft gears, the low
and reverse sliding gear is installed with the shift
shoe groove toward the front of the transmission.

f. The sequence of assembly of the synchronizer
unit is shown in Fig. 210. First install the two
. springs in the high and intermediate clutch hub (37)
with the spring tension opposed. Place the right
lipped end of one spring in a slot of the hub and
place the spring in the hub. Turn the hub around
and make exactly the same installation with the
other spring, starting with the same slot., In-
stall the three synchronizer shifting plates (36)
in the three slots in the hub with the smooth
side of the plates out. Hold the plates in position
and slip the second and direct speed clutch sleeve
(39) over the hub with the long beveled edge toward
the long part of the clutch hub. Install the two
blocking rings (40) one on each side of the hub.
Install the completed assembly on the mainshaft

FIG. 210—SYNCHRONIZER SPRINGS

with the beveled edge of the clutch sleeve toward
the front end of the shaft.

¢g- When installing the mainshaft, use care that the
needle bearing rollers (9) in the main drive gear (8)
are correctly positioned. Use heavy grease to hold
them in position for assembly.

h. Attach the transfer case to the transmission
before the unit is installed in the vehicle. When

"doing this, use care that the countershaft and

reverse idler shaft lock plate shown in Fig. 190
is correctly positioned in the recess in the transfer
case housing. Three 12¢” long [29 mm.] screws and
two 1” long [25 mm.] screws are used to attach the
transfer case housing to the transmission housing.
Install the 1” long screws in the lower left and
lower right mounting holes. :

K-7. Transmission Remote Control
Adjustment
All 2-Wheel-Drive Models
a. If the shift is not smooth and positive, first
disconnect the transmission shift rods from the
remote control levers. Check and correct any
binding of the remote control shaft on steering
column. Check operation of remote control levers
and clutches as outlined in paragraph K-9, and
correct as necessary. Reconnect the transmission
shift rods to the remote control levers.

b. Two holes are provided in the second-and-high
shift lever, This lever is mounted on the lower end
of the remote control shift shaft. On L6-226
models, the second-and-high shift rod should be
assembled in the outer hole. On F4-134 models,
the second-and-high shift rod should be assembled
in the inner hole, Check for correct installation of
the shift rod for difficult shifting will occur if the
rod is installed in the wrong hole.

¢. Shift to neutral position. Disconnect shift rods
from shift Ievers at ftransmission by removing
clevis pins .(Fig. 211, No. 21). Insert a short
piece of smug fitting 147 [6,35 mm.] rod (No,

171



K TRANSMISSION AND OVERDRIVE

9??*#0%;%**

Stk

1—Low and Reverse Lever and Clutch
2-—Shaft Assembly
3~Berew
4—Cross Shift Bias Spring
5--Lever Fulerum Pin
6—-Shift Lever
‘7—8hift Lever Ball
8—Horn Button Ground Spring
9—Steering Wheel
10—Horn Ring
11--Horn Button
12—Horn Button Emblem
13—Hom Button Contact Cup
14—Horn Buttonr Snap Ring
15—Steering Wheel Nut
16—Horn Button Spring
17—Horn Button Spring Cup
18—8teering Column Bearing Spring
19—5teering Column Besaring Assembly
20—Steering Column Bearing and Bracket
21—Clevis Pin
22—Adjusting Yoke
23—Control Rod-—Second and High
24—Control Rod—Low and Reverse
25-—Cross Shift Bracket Assembly
26-—Lubricating Fitting
27—>5hift Rod Anti-Rattle Spring
28—Gear Shift Lever
29—Housing
30—Rod
31--Control Lever

te&g .
YeMSTabir il L]

b FLtn
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FIG, 211 -TRANSMISSION REMOTE CONTROL

30) through the gearshift levers and housing
as shown in the inset drawing. This places
the clutch and shift lever assemblies in neutral
position. Adjust each shift rod yoke {22) so a
clevis pin (21) may be freely inserted through clevis
and shift lever. Secure the clevis pins. Remove the
14" rod. Road test vehicle.

d. If difficulty is still experienced with the shift
from first to second gear, or if transmission hangs
in first gear while attempting to shift to second
gear, shorten the low and reverse shift rod one
turn at a time (usually three full turns are requu'ed)
until an improvement is obtained,

e. If normal shifting cannot be obtained with the
above adjustments, inspection of the transmission
will be required, especially the transmission shift-
ing mechanism, as outlined in paragraph K-12h.

K-8. Removal of Remote Control

a. Remove the shift rods (Fig. 211, No. 23 & 24)
{ror;n the transmission and from the clutch levers
28).

b. Remove gearshift lever fulcrum pin (5) and the
shift lever (6).

¢. Remove plates on the floor panel at the steering
column.

d. Remove the damper which secures the shaft to
the instrument panel brace.

€. Remove the two screws holding remote control
housing (29) to the steering column and lift the
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housing from the positioning pin.

f. Remove the assembly down through the floor
panel.

g. Remove the lower clutch and shift lever (1) from
the housing by turning counterclockwise.

h. Remove the housing from the upper clutch and/
shift lever in the same manner.

i. Wash all parts in a cleaning solution.

K-9. Reassembly of Remote Control

a. Check clearance of shift dog which engages in
slot of clutches, -and if clearance is greater than
.009” [0,2286 mm.], replace the worn parts,

b. Assemble upper clutch and lever assembly (28)
into the housing (29) making sure the alignment
hole in the housing faces toward the engine. Turn
the upper lever assembly in as far as it will go, and
then back off approximately one turn until the hole
in the lever aligns with the hole in the housing.

¢. Assemble the lower clutch and lever assembly
(1) into the housing until faces of clutches contact,
then back off, not more than half a turn, until the
alignment hole in the lever is in line with the hole
in the housing. If the holes cannot be aligned in a
half turn or less, it will be necessary to grind off
the face of the lower clutch square with the axis,
grinding not to exceed .015” [0,397 mm.], Backing
off not more than half a turn from face-to-face
contact gives the proper clearance of .015” to .031”
[0,397 a 0,794 mm.] between the two clutches.
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d. Assemble the unit to the steering post. Reinstall
and adjust the remote control rods (23 & 24).

e. After assembly, if the shift dog catches on the
edge of the slot in the clutch when moving the
lever up and down, disconnect the shift rod (23)
at the transmission end and either lengthen or
shorten it slightly.

K-=10. Transmission Remova!
All 2-Wheel-Drive Models

The foliowing sequence of removal covers the trans-
mission and overdrive. To remove a standard trans-
mission without overdrive, follow the same pro-
cedure, disregarding operations listed for the over-
drive,

a. Disconnect the remote control shift rods (Fig.
211, No. 23 & 24) from the control levers (31).

b. Disconnect the two wires from the solenoid
(Fig. 215, No. 54). Tag the wires and terminals
for reassembly.

¢. Disconnect the two wires from the overdrive
rail switch (Fig. 215, No. 38) if the wvehicle is

equipped with this switch. Tag the wires and

terminals for reassembly.

d. Disconnect the propeller shaft front universal
joint at the transmission or overdrive as outlined
in section M of this manual,

e. Disconnect the speedometer cable at the trans-
mission or overdrive. Have available an ordinary
cork of the correct size to close the cable attaching
opening to prevent leskage of lubricant.

f. Disconnect the overdrive control cable and
conduit,

g. Remove the rubber mounted saddle support at
the rear end of the overdrive. Use care not to lose
the spacers.

h. Remove the overdrive governor assembly.

i. Place a jack under the fiywheel bell housing and
raise the jack sufficiently to be tight under the
housing.

Jj- Remove the frame cross member with the rubber
insulators attached;

k. Place a jack under the engine to support the
engine when the transmission is removed, Protect
the engine o0il pan with a block of wood.

I. Thread out the screws attaching the transmis-
sion to the bell housing as far as possible and yet
support the weight of the transmission. Pull the
transmission back to the bolt heads which will
provide approximately 34” [1,905 mm.] opening
between the two housings. This will relieve pressure
on the clutch release fork in the bell housing. Insert
a long screw driver through the opening in the side
of the bell housing and pry the clutch release fork

from engagement with the clutch release bearing
carrier.

m. Remove the transmission attaching screws.
Pull the transmission back until the clutch shaft
. clears the bell housing. Remove the assembly with
the clutch release bearing carrier mounted in the
main drive gear bearing retainer.
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K-11. Transmission Disassembly
All 2-Wheel-Drive Models

The following sequence covers disassembly of 1:.he
transmission only. For disassembly of the overdrive
see Par. K-20.

a. Remove the four screws from the transmission
case cover (Fig, 212, No. 10). Remove the cover
and gasket.

b. Drain the lubricant from the housing, Wash the
assembly with cleaning solvent. .

¢. Remove the screws from the front main bearing
retainer (2) and remove retainer.

d. Shift the transmission into lowrgcar.

FIG. 213—MAINSHAFT RETAINING PLATE

€. Install transmission mainshaft retaining plate,
tool W-194, Fig. 213, to prevent the mainshaft
from pulling out of the transmission case. Should
this tool be unavailable, loop a piece of wire around
the mainshaft directly back of the low-speed
sliding gear (40). Install the transmission cover
right- and left-front attaching screws in the trans-
mission case. Twist the wire and attach one end to
each of the two screws. Draw the wire tightly.

f. Remove nut (26) which attaches the companion
flange to the mainshaft. Remove washer (24) and
lockwasher (25). Hold the companion flange with
special tool C-3281, Fig. 261. Remove the com-
panion flange with puller tool W-172.

g- Remove the screws attaching the rear bearing
retainer (21) to the transmission case. Remove the
retainer and gasket.

h. Remove oil seal {22) speedometer drive gear
(20) and rear shaft bearing (19) from the bearing
retainer.

i- Remove tool W-194 or the wire installed in Par.
¢ above.
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j- Slide the mainshaft to the rear until the rear
bearing (14) is clear of the case. The mainshaft
may then be shifted to the side of the case sufficient-
ly for removal of the shifting forks (38 & 41).

k. Remove the lock plate (42) from the ends of
the idler shaft and countershaft.

l. Using special tool (W-193 for Model F4-134 or
W-166 for Model L6-226) or a brass drift, drive
out the countershaft (43) toward the rear. The
countershaft gear set will drop to the bottom of
the transmission case, If the special tool is used,
the needle bearings (47) will remain in the counter-
shaft gear hub, and the gears and bearings may
later be removed as an assembly,

m. Remove the main drive gear (7) with bearing
through the front of the case. Note that this gear
cannot be removed when the countershaft gears
are in position. Take care, when removing this
gear, not to misplace the thirteen needle bearing
rollers (8) in the gear end of the shaft.

n. Remove the mainshaft snap ring (16) the main-
shaft bearing snap ring (15) and the mainshaft
bearing (14) which is grooved, from the mainshaft.

0. Remove the snap ring (33) from the mainshaft.
Then remove the clutch hub and synchronizer
assembly through the top of the case.

p- Remove the mainshaft (27) low and reverse
sliding gear (40) and second-speed gear (39) as one
unit through the top of the case.

q. Remove the countershaft gear set (51) through
the top of the case. Take care not to misplace the
bearing rollers (47) at each end of the spacer, the
two rear thrust washers (44 & 45), the front thrust
washer (52), or the short spacers or washers (46).

r. Using a soft drift, drive the reverse idler shaft
(49) out the rear of the case. Remove the reverse
idler gear.

K=12. Transmission Overhaul
All 2-wheel-drive Models

a. Wash the transmission case thoroughly inside
and outside with cleaning solvent.

b. Check bearing and shaft bores. Inspect the case
for cracks. Check the front and rear faces and dress
off any burrs with a fine mill file. If cracks are
found or the bores are not true, replace the case.

¢. Clean and inspect all gears for cracks, chipped
or cracked teeth, or excessive wear of the teeth.

d. Inspect all bushings and bearings for wear or
damage.

e. Check first and reverse sliding gear for freedom
of movement on the mainshaft.

f. Check the clutch sleeve to see that it slides
freely on the hub,

g. Check the condition of the bearing retainer oil
seal.

h. With the transmission case empty, the interlock
sleeve and poppet assembly should be carefully
checked. Should this assembly be too long, it will
be impossible to shift gears and if it is too short, it
will fail to function as an interlock to prevent

“shifting into two gears at one time.

Locate the second-and-high shift lever for second-
gear position and the other shift lever for neutral
position. Use a feeler gauge to measure clearances
as shown in Fig. 214 between the ends of the
interlock sleeve and the notched surface of each
shift lever. Clearance must be from .001” to .007”
[0,025 a 0,178 mm.] on each side of the interlock
sleeve. .

To obtain correct clearance, interlock sleeves are
available for selective fits. The different lengths
can be identified by a letter at the end.

1.287” [326,9 cm.] — etched C
1.201” [327,9 cm.] — etched B
1.295” [328,9 cm.] — etched A
1.299” [329,9 cm.] — no mark
1.303” [331,0 cm.] — etched D

Should an interlock sleeve need replacing, proceed
as follows:

First drive out the taper retaining pins (63) from
the bottom of the shift lever bosses. Remove the
nuts (51) and washers (52 & 55) from the control
levers and remove levers. Push the shift levers
into the case to remove them and then remove the
sleeve, poppet ball, and spring. Check the oil seals
carefully for oil leakage and replace if necessary.

i. Ifitisevident that a minimum clearance of .001”
to .007” cannot be obtained between the end of the
interlock sleeve and shift levers, even though the
longest sleeve has been installed, remove the
original interlock pin from the shift lever poppet
spring. Replace the original interlock pin with a
transfer case intermediate gear needle bearing
roller, Part No. 809294, which has been ground
to a length of .780” [19,8 mm.]. The installation of
this modified roller should ensure positive engage-
ment of the ball at each end of the interlock sleeve
in the respective detents of the shifting levers as
the transmission is shifted through the shift pat-
tern. Assemble the transmission to where shift
action can be checked. If it is apparent that the
improvised pin is too long and is causing a bind
when shifting is attempted, reduce its length a
little at a time from the ,780” dimension until a
smooth shift action with a positive ball and detent

-engagement is obtained. Install this improvised

pin only when the longest interlock sleeve does not
provide the desired minimum clearance,

h

FIG. 214—INTERLOCK SLEEVE CLEARANCE
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JEEP UTILITY VEHICLES K

flange to the overdrive mainshaft. Hold companion
flange with special Tool No. C-3281, as shown in
Fig. 267.

h. Remove the companion flange with special
puller (Tool No. W-172) as shown in Fig. 224..

i. Drive the overdrive control shaft taper pin (35)
from the overdrive housing, driving it up from the
bottom. '

j« Pull out on the overdrive control shaft (45) to

disengage control shaft from the shaft rail. The =

overdrive housing cannot be removed from the
transmission until the shaft is free of the rail.

k. Remove the four cap screws (46) which hold the
overdrive housing and housing adapter to the
transmission. Pull the overdrive housing to the
rear, and at the same time, push forward on the
overdrive mainshaft to prevent the mainshaft
from coming off with the housing. Remove the
overdrive housing and gasket.

I. Remove the speedometer drive gear (48) and
the governor gear (49) from the mainshaft. These
gears can be removed by inserting a brass rod
through the rear of the housing and tapping them

!oose. Remove them through the front of the hous- -

ing.

m. Remove the overdrive mainshaft {25) and ring
gear (23) as an assembly by pulling to the rear and

rocking back and forth. Hold one hand under the . .

freewheeling unit to catch the twelve rollers (20)
which will drop out as the mainghaft is removed.
To remove the ring gear from the mainshaft, loosen
the gear by removing the snap ring.

n. Remove the cam retainer clip (22} from the
freewheeling cam and transmission mainshaft.
Remove the freewheeling cam (21) and overdrive
pinion cage (16) as an assembly by puiling to the
rear.

o. Remove the roller retaining clip (17) holding
the freewheeling cam to pinion cage and separate
the two assemblies. No further disassembly of the
pinion cage should be attempted.

FIG. 216--FREEWHEELING CAM RETAINER

p- Examine the freewheeling cam and retainer
assembly thoroughly before disassembly. See Fig.
216 and 217, The roller retainer springs (19) place
a tension on cam (21), helding the cam in a counter-
clockwise position when viewing the cam from the

rear. Also, the high part of the ramps of the cam.

are under the roller openings of the retainer,
forcing the rollers outward. The hooked ends of the
two retainer springs extend to the right (still

FIG. 217—FREEWHEELING CAM RETAINER
WITH SPRINGS ASSEMBLED

view from the rear) of the holes in the roller re-
tainer. One of the two holes in the retainer is closer
to the forward end of the retainér than the other
hole; also, one of the two holes in the cam is closer
to the forward end of the cam than the other hole.
This keeps the two springs from overlapping each
other. The spring that is hooked into the forward
hole in the retainer is also hooked into the forward
hole of the cam. When disassembling the unit,
hold the assembly in the left hand., With the right
hand, pull the cam to the rear, stretching the
springs until the ends of the springs in the cam
clear the retainer, Hold the unit in this position
with the index finger of the left hand. Unhook the
springs from the cam with a small screw driver or
needle-nose pliers. Remove the cam and springs.

g- Remove the shift rail and fork (51) and the sun
gear (15} by pulling both to the rear.

r. Remove the snap ring (12) from the housing
adapter.

s. Remove the cover plate (11) bulk ring and gear
plate (10) and stationary gear pawl (Fig. 218, No.
18). The balk ring is a slip fit on the gear plate and

can be removed by pulling the ring from the plate
hub.

t. Remove the snhap ring (2) which holds the hous-
ing adapter to the transmission mainshaft bearing.
Starting at the left side of the adapter where the
snap ring boss is cut away, use a screw driver to
work the ring free. See Fig. 219. Pull the adapter
to the rear, separating it from the mainshaft bear-
ing by tapping lightly on the rear of the mainshaft
with a rawhide hammer.

* u. Remove oil baffle (4) and gasket (6).

v. Remove the overdrive shift rail retractor spring
(50) from the overdrive housing:

'w. Remove nut (43) from the overdrive control

shaft. Remove the control lever {44). Remove the
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FIG. 218—TRANSMISSION AND QOVERDRIVE —F4-134 MODELS

1—High and Intermediate Shift Fork

2~-Transmission Case )

3—Transmission Shift Lever Assembly—High
and Intermediate

4—S8hift Shaft Tapered Pin

S—S8hift Shaft Oil Seal

6—Control

9—Shift Lever Poppet Ball
10—S5hift Lever Poppet Spring
11—Shift Lever Interlock Sleeve
12—S5hift Lever Poppet Ball
13—Transmission Shift Lever Assembly-—-Low
and Reverse
14—5hift Shaft Tapered Pin
15—35hift Shaft Oil Seal
1

6—Low and Reverse Shift Fork
17—Tr jsai Case Gas) (Adapter to
Transtnission)

20-—Overdrive Housing Gasket (Overdrive
Housing to Adapter)

21—Overdrive Shift Rail and Fork Assembly

22—0Overdrive Control Shait

23—Overdrive Contro] Shaft Tapered Pin

24—0Overdrive Control Shaft Oil Seal

25—Overdrive Control Eever

2 rdrive Retractor Spring

27—Overdrive Rail Switch

28—Overdrive Governor

20—Reverse Idler and Countershaft Lock Plate

30-—Reverse Idler Gear Shaft
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31—Reverse Idler Gear Assembly
32—Overdrive Mainshaft Nut Lockwasher
33-—Transmission End (Rear) Yoke
34—Overdrive Mainshaft Nut

35—0verdrive Mainshaft Nut Washer
36—0Overdrive Mainshaft 0l Seal
37—Mainshaft Bearing Snap Ring
38—Mainshaft Bearing

39—Mainshaft Bearing Snap Ring
40—Speedometer Drive Gear

41—Overdrive Mainshaft Assembly
42—CGovernor Drive Gear

44—Overdrive Freewheel Cam Retainer Clip
45—0verdrive Freewheel Cam

46—Overdrive Freewhee] Roller

47—Overdrive Freewheel Roller Retainer
48—Overdrive Freewheel Roller Retainer Springs
49—Overdrive Freewheel Roller Retainer Clip
50-—Overdrive Ring Gear Snap Ring
§1—Overdrive Planetary Gear Cage Assembly
52—Overdrive Ring Gear

33—Overdrive Housing

54—O0verdrive Sun Gear

553—O0verdrive Sun Gear Shift Collar Snap Ring
56—Overdrive Sun Gear Shifting Collar
57—Overdrive Sun Gear Shift Collar Snap Ring
58—O0verdrive Cover Plate Sna;}Ring
59—Overdrive Cover Plate and Trough Assembly
60—Overdrive Sun Gear Balk Ring ;
61—Overdrive Sun Gear Plate
62—Tranumigsion Overdrive Adapter Housing
63—Transmission Mainshaft Oil Baffie
64—Transmistion Mainshaft Bearing
65—~-Mainshaft Bearing

66—Mainshaft Bearing Snap Ring

67— Tranamission Mainshafg

68—Sliding Gear Low and Reverse

69—Mainshaft Second Speed Gear Assembly

70—Synchronizer Blocking Ring

71—Bynchronizer Spring

72—Synchronizer Shifting Plate

73—Intermediete and High Clutch Sieeve

74—Intermediate and High Clutch Hub

75-—Synchronizer Spring

76—Synchronizer Blocking Ring

77—Transmission Intermediate snd High Clutch
. Hub Snap Ring

78— Transmission Case Cover

79—Mainshaft Pilot Bearing Rollers

80—Transmission Case Cover Gasket

81—Main Drive Gear Baffle

82—Main Drive (Gear Bearing Snap Ring

83—Main Drive Gear Bearing

84—MNMain Drive Gear Snap Ring

85—Transrnission Msin Drive Gear

86—Main Drive Gear Bearing Retainer

§7--Main Drive Gear Bearing Retainer Gasket

88—Countershaft Bearing Spacer —Short

89—Countershaft

90—Countershaft Bearing Roller

91-~Clountershaft Bearing Spacer, Long

92—Countershaft Thrust Washer, Front (Bronze)

93—Countershaft Gears

94—Countershaft Thrust Washer, Rear éggeel)

95—Countershaft Thrust Washer, Rear onzey

96—Countershaft Bearing Spacer, Short

97—Countershaft Bearing Roller
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FIG. 218A—TRANSMISSION AND OVERDRIVE, L6-226 MODELS

1l.—Low and Reverse Gear

control shaft (45) through the inside of the over-
drive housing.

X. Remove the oil seal (30) from the rear of the
overdrive housing.

y. Remove the snap ring (2) from the rear of the
overdrive housing. Use a brass drift to tap the
bearing out the rear of the housing,

K-21. Overdrive Reassembly

To reassemble the overdrive, reverse the procedure
outlined in Par. K-20. The following points of as-
sembly require special attention.

a. The sun gear balk ring, Fig. 220, must have
from 34 to 534 lbs. [1,58 a 2,49 kg.] running
friction (measured on a 134" {16,8 mm.] radius)
when mounted on the sun gear plate hub. Replace
any parts necessary to obtain this friction. This
friction acts as a brake to allow the solenoid panel
to engage without gear noise. In the absence of

FIG. 219—REAR BEARING SNAP RING

2. Low and Reverse Shift Ferk

friction a “clunking” noise will occur when the
overdrive engages. Eventuzlly the sun gear slot
edges may become burred and prevent engagement
of the pawl.

b. Install the balk ring as shown in Fig. 220,
Place the wider flat edge of the ring (Fig. 220, No.
2) toward the top of the transmission which places
the inner beveled edge toward the gear plate (3).

¢. Install the sun gear pawl (Fig. 220, No, 1) with
its grooved edge toward the top of the transmis-
sion.

d. Note that the ball end of the solenoid plunger
has two flat sides. These flat sides are 35° from the
vertical line of the solenoid, making it necessary
to turn the solenoid one-quarter turn to engage
the plunger with the sun gear pawl. After installing
the solenoid, test the engagement of the plunger
in the paw! by pulling straight out. If correctly
engaged, the pawl will hold the solenoid. Unless
the solenoid is correctly installed, the transmission
will not shift back to conventional drive when the
kickdown switch is pressed. The vent in the solenoid

FIG. 220—SOLENOID BALK RING
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cap should be installed down with the terminals
te the rear of the overdrive unit.

€. Use care when assembling the freewheeling cam
and retainer assembly. See Fig. 216 and 217 and
Par. K-20p. To reassemble, hook the two springs
into the retainer, making sure the hooked end
points to the right (Fig. 217). Place the retainer
on the bench with the open end (rear) up. Make
sure the springs are not crossed. Take hold of the
free end of the rear spring and stretch it up clear
of the retainer, hook the end of the spring into the
rear hole in the cam, and let the cam down into the
retainer. Turn the assembly over with the front
end up. Work the installed spring over the hub of
the cam. Hook the free end of the second spring
into its hole in the cam. Obtain clearance to do
this by holding the cam down (so it does not pilot
into the retainer) and to the side of the retainer
opposite the hole. After the spring is hooked, work
it down over the cam hub.

f. Use heavy grease to hold the freewheeling rollers
in position in the retainer. Place a rubber band
around the rollers (Fig. 221) with sufficient tension
to drop the rollers into the grooves of the cam.
Hold them in position when the retainer is turned
to the left. The rollers must be in the grooves and
compressed to the smallest possible diameter be-
fore the ring gear and mainshaft will pass over the
rollers. Leave the rubber band around the rollers
and install the ring gear and rmainshaft. Oil will
dissolve the rubber band.

FIG. 221 -FREEWHEELING ROLLERS

K-22. Transfer Case

The transfer case used in all 4-wheel-drive vehicles
is shown in Figs. 222 and 223.

The transfer case is essentially a two speed trans-
mission located at the rear of the standard trans-
mission which provides a low and direct gear also
a means of connecting the power to the front axle.
The shifting mechanism is located on the transfer
case,

1—Qutput Clutch Shaft
2—Output Clutch Shaft Bearing

3—Output Clutch Shaft Bearing
Snap Ring

4—0Output Shaft Bearing Cup

5—Output Shaft Bearing Cone and
Roller

6—0Output Shaft Gear
7—Output Shaft Sliding Gear
8—0il Filler Plug
9—Speedometer Drive Gear
10—Output Shaft
11—OQutput Shaft Oil Seal
12—Speedometer Driven Pinion
13—Output Sheft Bearing Shims
14—Intermediate Shaft

15—Intermediate Gear Thrust
Washer

16—Intermediate Gear
17—Main Shaft Gear
18—Intermediate Shaft Bearings
19—0Output Shaft Clutch Gear

20—Output Clutch Shaft Pilot
Bushing

21—Companion Flange Front

182

FIG. 222—TRANSFER CASE
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FIG. 223—TRANSFER CASE—4-WHEEL-DRIVE VEHICLES

1. Output Shaft Yoke End 21, BShift Lever Pivot Pin 41. Output Shaft Snap Ring
2. Qutput Shaft Qil Seal 22. Hydraulic Fitting 42. Thrust Washer
3, Rear Bearing Cap 23. Oit Seal 43. Output Shaft Gear
4. Rear Bearing Adjusting Shims 24, Dust Shield 44. Output Shaft Sliding Gear
5. Rear Cover 25. 0Oil Seal Gasket 45. Output Shaft Pilot Bushing
6. Rear Cover Gasket 26. Front Wheel Drive Shift Rod 46. Output Shaft
7. Lock Plate 27, Set Screw 47. OQutput Shaft Bearing Cone and Rollers
B. ‘Transfer Case Housing 28. Front Wheel Drive Shift Fork 48. Output Shaft Bearing Cup
9. Underdrive and Direct Shift Rod 29. Underdrive Shift Fork 49. Speedometer Drive Gear
10. Poppet Plug 20. Filler Plug 50. Intermediate Gear Bearing Spacers
11. Poppet Spring 31. Main Drive Gear 51. Intermediate Gear Bearing
12. Poppet Ball 32. Main Shaft Washer 52. Intermediate Shaft
13. Shift Rod Interlock 33. Thrust Washer 53, Drain Plug
14. Front Bearing Cap Gasket 34. Intermediate Gear 54, Bottom Cover Gasket
15. Front Bearing Cap 35. Snap Ring 55. Qutput Shaft Nut
16. Breather 36. Clutch Shaft Bearing 56. Cotter Pin
17. Shift Lever Spring 37. Output Yolke Nut 37. Bottom Cover
18. Under Drive Shift Lever 38. Output Yoke Washer 58. Speedometer Gear Sleeve
19. Shift Lever Ball 39. Output Clutch Shaft 59, Speedometer Driven Gear
20. Front Wheel Drive Shift Lever 40. Clutch Gear 60. Speedometer Driven Gear Bushing
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On hard surface and level roads, disengage the front
axle drive placing transfer case left shift lever in
forward position. The right hand lever controls the
gear ratio; low and high. Low gear can only be
engaged when the left hand lever is in the engaged
{rear) position for front drive.

K-23. Removal of Transfer Case

The transfer case may be removed from the vehicle
without removing the transmission. Proceed as
follows:

a. Drain transmission and transfer case and replace
drain plugs.

b. Disconnect the hand brake return spring, front
control ecable and equalizer adjusting rod from
the hand brake lever.

€. Disconnect front and rear propeller shafts at the
transfer case. See Section L.

d. Disconnect speedometer cable at transfer case.
e. Remove floor board inspection plate.

f. Remove transfer case shift lever pivot pin
screw.

g. Remove transfer case shift lever pivot pin and
remove levers. If vehicle is equipped with power
take-off remove shift lever plate screws and lift
out lever,

h. Remove cover plate on rear face of transfer case.
Remove cotter key, nut and washer from trans-
mission mainshaft,

i. If possible, at this point remove the transfer
case main drive gear from the transmission main-
shaft. If not possible, see step 1 below.

j- Remove transfer case mounting bracket bolt
and nut. '

k. Remove transmission-to-transfer case bolts.

I. Remove transfer case. If the transfer case main
drive gear has not been removed in step i above,
proceed as follows: Brace the end of the trangmis-
sion mainshaft so that it cannot move in the trans-
mission, pull the transfer case to the rear to loosen

FIG. 224—UNIVERSAL JOINT FLANGE PULLER

1—U-Joint Flange Puller W-172
2—TU-Joint Flange Holding Wrench C-3281
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the gear and remove the gear. When separating
the two housings, use care that the transmission
mainshaft bearing, which bears in both housings,
remains in the transmission case.

K-24. Transfer Case Disassembly

To remove the gears and bearings from the transfer
case on the bench, the following procedure is
recommended:

a. Remove the both output shaft end yoke nuts
{37) and both washers, using Yoke Holding Wrench
C-3281 to prevent rotation of the yoke and shaft.
Remove both yokes (1) with Puller W-172 as
shown in Fig. 224,

b. Remove lower screws and lockwashers and
remove the cover (57).

¢. Remove lock plate screw, lock washer and lock
plate (7). oo

d. Use a brass punch to drive out intermediate
shaft {32) to the rear of the case.

©. Remove the intermediate gear (34), two thrust
washers (33), needle bearings (51), and spacers
{50) through the bottom of the case.

f. Remove poppet plugs (10), springs (11), and
balls (12) on both sides of front bearing cap (15).
Shift front-wheel drive to engaged position (shaft
forward).

g. Remove screws holding front output bearing
cap. Remove the cap as an assembly including the
clatch shaft, bearing, clutch gear, fork, and shift
rod. Use care not to lose the interlock (13) which
floats between the shift rods.

h. Remove the screws holding the rear output
cap (3). Remove the cap as an assembly with the
speedometer gear.

i. Use a rawhide hammer to drive against the front
end of the output shaft (46) to remove the rear

FIG. 225—BEARING CONE REMOVING WEDGE
I—Wedge W-139 2—&hift Rod
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FIG. 226—BEARING CUP REMOVING RING

1—Removing Ring

bearing cup from the case. Use Tool W-139, as
shown in Fig. 225, to wedge the front bearing cone
and roller assembly from its seat on the shaft. Place
Tool W-141 on the output shaft between the front
bearing and the output shaft gear, (43). Use a
rawhide hammer to drive against the rear end of
the output shaft to remove the front bearing cup
from the case. Loosen the snap ring (41) and slide
it forward on the shaft. Drive the shaft through
the rear of the case. As the shaft is removed; the
gears, snap ring, and thrust washer will remain in
the case and can be removed from the bottom. Re-
move the rear bearing cone and roller assembly
from the shaft by striking the end of the shaft
lightly against a wooden block.

j. Remove set screw in sliding gear shift fork (29).
This will allow the shift rod to be removed.

See the following paragraphs for disassembly of the
front and rear bearing caps.

K-25. Front Bearing Cap Disassembly

The front bearing cap is a separate assembly which
may be removed for service should difficulty be
experienced in this section of the transfer case.
Follow the sequence below for removal and dis-
assembly,

a. Remove the output shaft front end yoke as out-
lined in Par. K-24a. Remove the poppet balls and
move the front wheel drive shift rod forward as
outlined in Par, K-24f.

b. Remove the yoke oil seal with Tool W-251 as

] K
: RV ENG:
e @* ,ﬁp ;;;wz.zg

© FIG. 227 -OUTPUT SHAFT OIL SEAL PULLER

FIG. 228—SHIFT ROD OTL SEAL PULLER
' 1—Seal Puller

shown in Fig. 227. Remove the shift rod oil seals
with Tool No. W-176 as shown in Fig. 228.

¢. Remove the front bearing cap as outlined in
paragraph L-3g.

d. Remove the set screw from the shifting fork
and shifting rod. Clutch gear and shifting fork can
now be removed together.

e. Remove the output shift shaft, carefully press-
ing it through the bearing.

f. Remove the bearing retaining snap ring. Remove
the bearing.

K-26. Rear Cap Disassembly

When dismantling the transfer case the rear bearing
cap is disassembled with the exception of the
removal of the oil seal. This cap is, however, a

2—Bearing Cone

1—Driver
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FIG. 230—SHIFT ROD OIL SEAL INSTALLER

1—Driver
2-—Thimble
3—0Gil Seal

separate assembly which may be removed for serv-
ice. Follow the sequence below for removal,

a. Remove the output shaft rear end yoke as out-
lined in Par. K-24a.

b. Remove the oil seal with a Tool W-251 as shown
in Fig, 227.

¢. Remove the speedometer driven pinion.

d. Remove the cap screw attaching the cap and
remove the cap. Take precautions not to lose or
damage the bearing adjusting shims placed be-
tween the cap and the transfer case housing.

e. Remove the speedomcter driving gear.

K-27. Transfer Case Overhaul
Reassembly of the transfer case is a reversal of the
foregoing routine of disassembly.

The output shaft snap ring may best be installed
with Tool No. W-131, output shaft snap ring in-
stalling thimble and driver, Fig. 232.

FIG. 231—THRUST WASHER PILOT

1—Pilot
2—Gear
3——Shaft
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FIG. 232—OUTPUT SHAFT SNAP RING INSTALLER

Use a piece of tubing for installing the bearing cone
and roller assemblies on the output shaft to prevent
damage to the assemblies.

Early production transfer cases were equipped with
a 134" [28,58 mm.] diameter intermediate shaft and
caged needle bearings. When installing the inter-
mediate gear in early production transfer cases,
ingert the bearings in the gear, support the fromt
thrust washer with pilot pin Tool No. W-192, Fig.
231, position the gear and rear thrust washer, and
insert the shaft from the rear of the case.

Late production transfer cases were equipped with
a 114” [29,25 mm.] diameter intermediate shaft,
and bearings consisting of individual rollers, No.
51, and spacers, No. 50. A dummy shaft is required
to install the intermediate shaft, No. 52. The
dummy shaft should be slightly smaller in diameter
than the intermediate shaft, and a little shorter
than the width of the intermediate gear. To install
the intermediate gear, first load the bearing rollers
and spacers in the gear using the dummy shaft.
Then, supporting the front thrust washer with the
fingers, position the gear and rear thrust washer,
and insert the shaft from the rear of the case,
driving out the dummy shaft.

Should it be necessary to replace the speedometer
driven pinion bushing, installation may be best
made with bushing installer Tool No. W-133, Fig.
233. When the rear bearing cap assembly is in-
stalled, check the end movement of the main shaft
which determines the adjustment of the tapered
roller bearings. For correct bearing adjustment the
shaft should have .004” to .008” [0,102 a 0,203 mm.]
end play. Adjustment is made by selective shim
installation between the cap and the case. Shims
.003”, .010” and .031" [0,076, 0,254, 0,787 mm.]

FI1G. 233—SPEEDOMETER PINION
BUSHING DRIVER
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FIG. 234—QUTPUT SHAFT OIL SEAL DRIVER

in thickness are available for this adjustment.
Do not install the rear cap oil seal until the bear-
ings are correctly adjusted. Both the front and

rear oil seals may be installed with oil seal driver .

Tool No. W-143, Fig. 234.

When installing the end yokes on the output shafts,
inspect for the presence of feit seals in each oil seal
guard. (The oil seal guard is a part of each yoke
assembly.) Felt seals should be installed in the oil
seal guards if they are not present.

When installing the shift rail oil seals in the front
bearing cap, it is necessary to protect the seals
against damage when passing over the shift rail
notches. Protect them with the thimble, Fig. 230,
and install them with the driver, Fig. 230, Tool
No. W-130.

K-28. Transfer Case Installation

The installation of the transfer case on the trans-
mission is covered in Par. K-6h.

Lubricate the pilot bearing in the flywheel and also
lubricate the transmission and transfer case as out-
lined in the “Lubrication” section. Be sure that the
clutch pedal has 1”7 [25.4 mm.] free travel as out-
lined in the “Clutch” section.

NOTE: On Model F4-134 4x4 there is a possibility
of the engine striking the floor pan or dash when
pulling at low engine speeds or on deceleration in
low gear. This condition can be corrected, if
objectionable, by installation of the transfer case
snubber as used on Model F4-134 4WD.

TRANSFER CASE SERVICE DIAGNOSIS

SYMPTOMS

Slips Out of Gear (High-Low)
Shifting Lock Spring Weak. .................
Bearing Broken or Worn ... ....... .. R
Shifting ForkBent. .. .......... ... .. ...t

Slips Out Front Wheel Drive
Shifting Lock Spring Weak..................
Bearing Worn or Broken. . .................
End Play in Shaft. .
Shifting ForkBent. . . ... .._................

Hard Shifting
Lackof Lubricant . .. .......................
Shift Lever Stuck on Shaft. . . ... ... ... .....
Shifting Lock Ball Scored . . . e
Shifting Fork Bent. ... ....................
Low Tire Pressure. ... .................

Grease Leak at Front or Rear Drive
Grease Leakat Covers..........ccivnn vensn
Grease Leak between Trans. and Transfer Cases
Grease Leak at OQutput Shaft. . ..............

PROBABLE REMEDY

Replace Spring
Replace
Replace

Replace
Replace
Adjust

Renplace

Drain and Refill

Remove, Clean and Lubricate
Replace Ball

Replace Fork

Inflate

Install New Gaskets
Install New Gaskets
Install New Oil Seal
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TRANSMISSION AND OVERDRIVE

TRANSMISSION SERVICE DIAGNOSIS

SYMPTOMS
LockinTwo Gears....................... ...

Slips Out of High Gear
Transmission Misaligned with Bell Housing. ...

Slips Out of Second
WomGear. . .................... ... ......

Grease Leak into Bell Housing
Gasket Broken Front Bearing Retainer........
Transmission Main Drive Gear Qil Seal. ......

No overdrive operation..............., cenea

Will not shift into overdrive automatically..

Relay clicks at idle speeds or as soon as igni-
tion is turned on. Vehicle in overdrive from
standing start. Impossible to shift into
reverse. Impossible to pull out of overdrive
control plunger. Impossible to tow or push
car.

Transmission will not return to conventional
drive when accelerator is pressed to floor
board.

Heavy ‘‘thud’’ heard in transmission when
accelerator is pushed to floor board (kick-
down switch operated).

**Clunking’’ noise in transmission when over-
drive engages.

Overdrive will not engage or disengage at
proper speed.
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PROBABLE REMEDY

Adjust Remote Control, Replace Poppet or Shift
Levers -

Align Transmission Case to Bell
Housing and Bell Housing to Engine
Tighten Front Retainer

Replace

Replace Gears
Replace Shoe
Drain and Refill

Replace
Replace

Fuse blown in relay to solenoid circuit (Circuit “C’’
Fig. 185). Replace fuse.

Open circuit in relay control circuit (Circuit **A”
Fig. 185). Turn on ignition switch and be sure circuit
is “hot™ to governor terminal. If not check entire
circuit ““A” including wires, relay, kickdown switch
and rail switch for open circuit.

Faulty governor which will not make contact. Replace.
Faulty relay or solenoid. Replace. Overdrive pawl
stuck or binding in adapter plate housing. Free up.

Short or ground in relay control circuit (Circuit “A”
Fig. 185). Check wiring, relay, kickdown switch, rail
switch, and governor for short or ground. Faulty
governor. Replace. Faulty relay or solenoid. Replace,

Improperly adjusted or faulty kickdown switch.
Adjust or replace.

Faulty solenoid. Replace. Short or broken wire in cir-
cuit “B”, Fig. 185. Repair,

Stationary gear pawl binding or seized in adapter
housing. Free up.

Overdrive solenoid plunger not engaged in stationary
gear pawl due to improper assembly,

Insufficient friction between balk ring and #tationary
gear plate hub. Replace balk ring.

Improperly operating governor. Replace.
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TRANSMISSION AND OVERDRIVE SPECIFICATIONS

MODEL: L6-226 L6-226
4WD and 4x4 4x2
Transmission:
Make........ooviiiii i ‘Warner Warner
Model. ......... ... ... . T-90-T T-86
0 7 » T T Synchronous Mesh Synchronous Mesh
Shift Lever Location. ............ S Floor Steering Post
Interlock Poppet Clearance......... 001" to 007" [0,025 a 0,177 mm.] 0017 to .007" [0,025 a 0,177 mm.]
Ratios:—Low. ................... . . 1 2.571:1
—Second.................. 1.551:1 1.550:1
—High.................... 1.000:1 1.000:1
—Reverse. ........ [ 3.798:1 3.489:1
Overdrive:
Make. . ....ooiiiiiin e e Warner
Model (Trans, with Q.D.)........... ... ... ..., T86E-R10B
75 = Planetary
Cut-in Speed — Min................| ... ... 24 mph. [38,4 kph.]
Ratio................... P 0.7:1
MODEL F4-134 F4-134
4WD and 4x4 4x2
Transmission:
Make...............coiiiiiniinns Warner Warner
Model.............oiviiviini.. T-90 T-96
5.« T Synchronous Mesh Synchronous Mesh
Shift Lever Location, . ............. Floor Steering Post
Interlock Poppet Clearance. . ....... 001" to .007" {0,025 a 0,177 mm.] .0017 to .007" [0,025 a 0,177 mm.]
Ratios:—Low............oonn.. 2.798:1 2.605:1
—Second.................. 1.551:1 1.630:1
—MHigh.................... 1.000:1 1.000:1
—Reverse. ......ovvr-vann- 3.798:1 3.536:1
Overdrive
Make. ... ...ooiiiiiiia e | e Warner
Model (Trans. with O.D.)...........| ... .. ..... T96-R10B
B + T A Plane
Cut-in 8peed —Min................| oo 26 mph. [41,6 kph.]
Ratio...............o.ooooo o b 0.7:1
TRANSFER CASE SPECIFICATIONS
‘Transfer Case:
BT - Spicer
Model. . oouiiniirin i it i et i e it aaianas 18
Mounting. . oo vvviirerrrianrianianae o s Urnit with Transmission
Bhift Lever. .. i e i e e e aaa On Floor
B2 High 1:1 Low 2.46:1
Transfer Case Bearings:
Transmission Mainshaft....................... . .Ball
Idler Gear. oo vvi i irrr e cn i iaa i iannsectians 2 Roller
OQutput Shaft. ... ... .. .. i iiiiiinaanaan 2 Tapered Rolier
Front Axle Clutch Shaft:
FrontBearing. . ..ot oo oo Balt
Rear PilotinQutput Shaft....................... Bronze Bush. 1.D. .627" [15.93 mm.]
Speedometer Drive:
DriveGear Teeth. . ...ovviiviiinniiiinnnnnreanea 4
Driven Pinion Teeth, . o0 vvinnnciinnnereninnas i5
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PROPELLER SHAFTS AND UNIVERSAL JOINTS

Contents
SUBJECT PAR.
Propeller Shafts. . .............. ... ........ L-1
Universal Joints. . ......................... L-2
Snap Ring Type — Assembly.............. L-4
— Disassembly........... L-3
U-Bolt Type — Assembly................. L-6
— Disassembly. ............. L-5

£-1. GENERAL

The drive from the transmission to the rear axle
on 2-wheel-drive vehicles and from the transfer
case to the front and rear axles on 4-wheel-drive
vehicles is through tubular propeller shafts, each
shaft equipped with a universal joint at each end.
All vehicles except early production F4-134 4x2
vehicles have cardan cross (needle bearing) uni-
versal joints. Early production ¥4-134 4x2 vehicles

were equipped with ball-and-trunnion universal -

joints.

L-2. Universal Joint

Each shaft is equipped with a splined slip joint at
one end to allow for variations in length caused by
vehicle spring action. Some slip joints are marked
with arrows at the spline and sleeve yoke, Fig.
235. When installing, align the arrows In the
same plane, If unmarked with arrows, align the
yokes at the front and rear of the shaft in the same
parallel plane, This is necessary to avoid vibration.

All the universal joints of this type used are similar
in construction except that some are of the “U”’-bolt
type and others of the “Snap Ring”-type.

These universal joints have needle bearings and
are so designed that correct assembly is a very sim-
ple matter. No hand fitting or special tools are
required.

L-3. Snap Ring Type Disassembly

This type joint is illustrated in Fig. 238. To re-
move the snap rings, pinch the ends together with
a pair of pliers. If the rings do not readily snap
out of the groove, tap the end of the bearing lightly
which will relieve pressure against the rings.
After removing the snap rings, press on the end of
one bearing until the opposite bearing is pushed
from the yoke arm. Turn the joint over and press
the first bearing back out of that arm by pressing
on the exposed end of the journal shaft. Use a soft
ground drift with a flat face about 1%” [0,8 mm.]

FIG. 236—UNIVERSAL JOINTS

A—Snap Ring Type 7—Yoke End
B--Rear Propeller Shaft 8—Yoke End
C—Front Propeller Shaft 9—Front Tube
D—T1-Bolt Type 10—T1** Bolt
1—Snap Ring 11—Retainer
2—Journal 12—Gasket
3—Bearing 13—“U" Bolt Nut
4—-—Dust Cap 14—Sleeve
5—Washer 15—Front Yoke End

6—Rear Tube 16—-Flange Yoke

smaller in diameter than the hole in the yoke arm
and drive it out, otherwise there is danger of damag-
ing the bearing.

Repeat this operation for the other two bearings,
then lift out journal assembly by sliding it to one
side.

L-4. Snap Ring Type Assembly

Wash all parts in cleaning solvent and inspect the
parts after cleaning. Replace any parts that indicate
excessive wear. It is advisable to install new gaskets
on the journal assembly regardless of the condition
of the old gaskets. Make certain that the grease
channel in each journal trunnion is open.

Pack the bearing cones one-third full of lubricant
and install the rollers.

Draw the bearings into the end yoke arm and seat
them firmly against the bearing shoulders. Hold
the bearings in a vertical position to prevent the
needles from dropping out until the joint is as-
sembled. If the joint binds when assembled, tap
the arms lightly to relieve any pressure on the bear-
ings at the end of the journal.
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PROPELLER SHAFTS

L-5. U-Bolt Type Disassembly

Removal of the attaching “U”-bolt releases one set
of bearing races, Slide the propeller shaft into the
yoke flange to remove them using care not to lose
the rollers.

After the removal of the one set of bearing races,
release the other set by removing the snap rings
in the sleeve yoke by pinching the ends together
with a pair of pliers. Should the rings fail to snap
readily from the groove, tap the end of the bearing
lightly, which will relieve the pressure against them,

needles from dropping out until the joint is as-
sembied. If the joint binds when assembled, tap
the arms lightly to relieve any pressure on the
bearings at the end of the journal. Tighten the
U-bolts equally. U-bolt torque wrench reading is
15 to 18 1b-ft. [2,07 a 2,49 kg-m.].

When installing the assembly in the vehicle be sure
that the arrows on the propeller shaft and yoke
sleeve are in alignment as shown in Fig. 239, or
that the unmarked joints are aligned with the
yokes in the same parallel plane.

BEARING TYPE

i

TR
it

T

it
4

FIG. 2383—PROPELLER SHAFT AND UNIVERSAL JOINTS—NEEDLE BEARING TYPE

1. Universal Joint Flange Yoke 5.

2, Universal Joint Bearing Snap Ring 6. Washer
3. Universal Jomnt Bearing Race 7. Dust Cap

4. Trunnion Gasket 8.

Press on the end of one bearing, until the opposite
bearing is pushed out of the yoke arm. Turn the
universal joint over and press the first bearing out
by pressing on the exposed end of the journal as-
sembly.

Use a soft ground drift with a flat face about 14"
(0,8 mm.,) smaller in diameter than the hole in
the yoke arm and drive out the bearing. Lift the
journal out by sliding to one side. Clean all parts
and check for wear.

L-6. U-Bolt Type Assembly

Wash all parts in cleaning solvent and inspect the
parts after cleaning. Replace any parts that indicate
extensive wear. It is advisable to install new gaskets
on the journal assembly regardless of the condition
of the old gaskets. Make certain that the grease
channel in each journal trunnion is open.

Pack the bearing cones one-third full of lubricant
and install the. rollers.

Draw the bearings into the end yoke arm and seat
them firmly against the bearing shoulders. Hold the
bearings in a vertical position to prevent the
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Universal Joint Sleeve Yoke Assem.

9.
10.

Hydraulic Fitting
Universal Joint Journal Assembly

Propeller Shaft Tube Assembly

FIG. 230—UNIVERSAL JOINT BEARING CLAMP



JEEP UTILITY VEHICLES

SPECIFICATIONS
PROPELLER SHAFTS AND UNIVERSAL JOINTS

L6-226 4WD L6-226 4x4
MODEL.: F4-134 4WD F4-134 4x4
Propeller Shaft:
Make .... .. ... .. ... L Spicer Spicer
Tube Diameter — Front. ........... 1147 [3,17 em.] - 134" [3,17 cm.]
Tube Diameter — Rear............. 3% 17,62 cm.] 2" [5,08 cm.)
Length —Front................... 23" [58,42 cm.] 23 [38,42 cm.]
Length— Rear.................... 55347 [141,6 cm.] 4254" [108,26 cm.]
MODEL.: L6-226 4x2 F4-134 4x2
Propeller Shaft:
Make. ... .. ... Spicer Spicer
Tube Diameter.................... 2" [5,08 cm.] 2" (5,08 cm.]|
Length........................... 35%{ [90,80 cm.] 41%:” (105,56 cm.]
Universal Joints All Current Models**
Make. .............. Spicer
TYPE. e e, Snap Ring**
Bearings. . .......... Needle Rollers**

**See Par. M-1.
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FRONT AXLE
7 Contents
SUBJECT PAR. SUBJECT : PAR.
4.Wheel-Drive Axles : Turning Axle. ... .. ...... ... .. ... ... M-i14
Differential Overhaul. . ... .. ... ... ..... M-2 Universal Joints. .. ....... ... .. .....M-6
Overhau! and Alignment . . .............. M-5 Elliot Type Axles. . ... .. ... . e M-4
Steering Xnuckle Qil Seal. ... .. .. ... .. .. M-12 Planar Type Suspension. . .......... ... .... M-13
Steering Knuckle Pivot Pins. ... .. ....... M-10

Steering Tie Rod and Bellcrank. ... ... .. .M-3 .

M-1. GENERAL

The front axle used on Model L6-226 4x2 and late
production Model F4-134 4x2 is of the reverse
Elliot type. The steering knuckles are mounted
on pivot pins which pass through openings at each
end of the I-beam and are locked securely in posi-
tion by a tapered pin and nut. The knuckles ride
n ball thrust bearings for ease of steering.

darly production F4-134 4x2 vehicles were
equipped with Planer-type independent front sus-
pension.

The reverse Elliot type steering knuckles are sup-
ported at the bottom by a “Dow” type transverse
spring with the second leaf double wrapped at the
spring eye for safety, and, at the top by brackets
pivoted at the frame, Pivot pins are securely locked

in the steering knuckles with tapered pins and the
vehicle load is carried on ball bearings for ease of
steering,

All 4-wheel drive models employ a live driving unit
with hypoid type driving gears and spherical steer-
ing knuckles mounted on pivot pins which ride on
tapered roller bearings for ease of steering. The
drive is of the full floating type through axle shafts
built integrally with universal joints which revolve
in the steering knuckles.

On 4-wheel-drive models, the steering knuckle tie
rod arm is integral with the steering knuckle. Cn
Elliot-type axles, the arm is held securely in a
tapered socket with heavy nut and cotter pin. On
vehicles with Planar-type suspension, the arm is
bolted to the knuckle,

27 26 25 24

222 20 1918 17 15

FIG. 240—FRONT AXLE—2-WHEEL-DRIVE MODELS

Front Wheel Bearing Cone and Rolleu——Outef
Front Wheel Bearing Rac

Front Wheel Bearing Cone and Roller:——lnnar
Front Wheel Bearing Race—Inner

Wheel Brake Cylinder

Wheel Brake Cylinder Bleeder Screw

Pivot Bolt Expansion Plug—Upper

Pivot Bolt

Steering Knuckle Bushing

Pivot Bolt Thrust Bearing

Steering Jouckie Arm

Steering Arm Ball

Front Azle “I'" Beamn

Steering Tie Rod

e
e LA L

15. $Steering Tie Rod Clamp

16, Steering Tie Rod Socket Assembly
17. Lubrication Fitting -

18. Pivot Bolt Expansion Plug—Lower
19. Brake Backing Plate Assembly

20. PBrake Drum

21. Brake Shoe Assembly

22, PBrake Shge Retainer Plate

23. Wheel Hub Bolt

24. Steering Knuckle Assembly

25. Front Wheel Hub

26. Hub Cap

27. Front Axle Spindle Nut i
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M FRONT AXLE

The knuckles are connected by a tie rod which is
mounted on ball and socket connections. The tie
rods are adjustable to secure correct toe-in of the
front wheels. A steering connecting rod connects
the left knuckle arm with the steering gear arm.
On vehicles with Planar-type suspension, an exten-
sion of the tie rod, which is built in two parts, is
connected directly to the steering gear arm,

Camber and caster of the front wheels is preset.
Camber cannot be altered but caster can be ad-
justed by installing caster shims between the axle
pad and the springs. For information on the steer-
ing geometry, see Section O. ’

Also, refer to Section Q on wheels, particularly
Par. Q-5.

NGTE: Whenever an axle is inspected, see if the
ring gear lock straps, Fig. 274 No. 49, are present.
These straps should be installed on those axles
without them.

NOTE: Possibility of front differential gear failures
is greatly reduced if the clearance between the
differential gears and differential case is correctly
set. For procedure, see Par. N-10.

M-2. Removing and Overhauling Differential

Adjustment and overhaul of the front axle differ-
ential assembly is the same as that of the rear axle.
Information covering servicing of the differential
is contained in Section N.

W-3. Steering Tie Rod and Bell Crank

These parts of the front axle are covered in the
“Steering’’ Section.

M-4. Pivot Pin Replacement
All Elliot-type Axles

The only parts of the front axle subjected to wear-

which may require replacement are the pivot pins
and bushings. To accomplish this replacement
follow the procedure outlined below. (Refer to
Fig. 240).

a. Jack up the front axle to free the wheels. Set
axle stands under the axle for safety.

b. Remove the hub and dust caps.

¢. Remove the cotter pin, the wheel retaining nut,
and washer.

d. Remove the wheel with the hub, bearings, and
oil retainer.

e. Disconnect the hydraulic brake tube.

f. Remove the brake backing plate.

g. Remove the tapered pivot pin lock.

h. Remove the top expansion plug and drive the
pin out through the bottom with the lower plug.
When the spindle is disassembled, be careful not
to lose the spring shim located between the upper
face of the axle and the spindle.

i. Remove the thrust bearing and bushings.

j. Assembly is the reverse of disassembly.

Be sure the oil holes in the bushings are correctly
aligned with their lubrication fittings. Ream the
bushings for running clearance with the pivot pin.
Check the thrust bearing to be sure it is not worn
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FIG. 241—HUB CAP PULLER

or damaged. When installing the pivot pin, align
the notch for the taper retaining pin with the pin
hole. When assembling the knuckle, eliminate ex-
cessive play between the axle and the inner face
of the knuckle. Adjustment is made by selective
fitting of the spacing shim between the upper face
of the axle and the inner face of the knuckle. Shims
are available as follows:

0117 (0,279 mm.] .035"
033" [0,838 mm.|

Do not overlook bleeding the brakes after the axle
end has been reassembled.

[0,889 mm.]

M-5. Front Axle Overhaul and Adjustment
All 4-Wheel-Drive Models

A “live” type front axle is required to provide four-
wheel drive. The differential is mounted in a hous-
ing similar to that used in the rear axle except that
the pinion shaft faces toward the rear instead of the
front and to the right of the center of the axle. This

FIG. 242—AXLE SHAFT DRIVE FLANGE PULLER
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design allows the placing of the front propeller
shaft along the right side of the engine oil pan to
avoid reducing road clearance under the engine.
The axle is of the full floating tvpe and the axle
shafts can be removed without dismantling the
steering knuckle housing. Overhaul of the “live”
driving unit is the same as the rear axle. Refer to
that Section for full information.

To remove an axle shaft and universal joint assem-
bly, the following operations must be performed:

a. Remove the wheel.

b. Remove the hub cap with a puller as shown
in Fig. 241,

¢. Remove the axle shaft driving flange bolts.

d. Apply the foot brakes and remove the axle shaft
flange with puller, Tool No. W-163, which is illus-
trated in Fig. 242.

e. Release the locking lip on the lock washer and
remove the outer nut, lock washer, adjusting nut,
and bearing lock washer. Use wrench, Tool No.
W-144, Fig. 243, for removal of the nut.

f. Remove the wheel hub and drum assembly

with the bearings. Be careful not to damage the
oil seal.

g- Remove the hydraulic brake tube and the brake
backing plate screws.
h. Remove the spindle.

i. Remove the axle shaft and universal joint
assembly.

M-6. UNIVERSAL JOINTS

The Rzeppa type illustrated in Figs. 244 and 245
and the Spicer type illustrated in Fig. 247 are used
in production. Service procedure covering these
type joints is outlined below.

FIG. 243—WHEEL BEARING NUT WRENCH

M-7. Rzeppa Universal Joint

After the assembly has been removed, the universal
joint may be disassembled as follows:

10611
FIG. 244—DISMANTLING RZEPPA JOINT

a. Inspect to determine the method of attachment
of the front axle shaft to the joint. Where three
screws are used, follow step b. Where there are no
screws, follow step c¢. After the axle shaft has been
separated from the joint, follow steps d through
h for both types.

b. Remove the three screws holding the front
axle shaft to the joint. Pull the shaft free of the
splined inner race. To remove the axle shaft re-
tainer, remove the retainer ring on the axle shaft.
¢. To remove the axle shaft from the jeint, use a
wooden pry and exert force in the direction of the
axis of the axle shaft. Use a mallet, if necessary, to
exert enough force to drive the retaining ring, in-
stalled on the end of the axle shaft, into its groove
in the spline, permitting the joint to be slipped off
the axle shaft.

d. Push down on varicus points of the inner race
and cage until the balls can be removed with the
help of a small scréw driver in the manner il-
lustrated in Fig. 244.

e. After removing the balls, turn the inner race and
cage over so the pilot cup is up. Remove the pilot
cup.

NOTE: This pilot cup was deleted from production
of later joints.

f. There are two clongated and four small holes in
the cage. Turn the cage so the two bosses on the
spindle shaft will drop into the elongated holes.
Lift out the cage. ' :
g. Turn the inner race so that one of the bosses
will drop into an elongated hole in the cage. Shift
the race to one side and lift it out.

h. Reassemble the joint'in reverse order. Be careful
not to damage parts and see that they are clean of
all dirt and grit.

FIG. 245—REMOVING RZEPPA JOINT CAGE

197



FRONT AXLE

ANy 98T UENOH— S0
[83¢ 1 3Ny Bunasig—pg

81j[oy] pue Suoy Buimag uig Bury-—¢g

ayse,

dny Bunsesyg uig Juryy—go

30N 3jog doag—19

teg dojg AonusI—(9

IS Y, Juiof (EEJAAIL)—6S

a1y Buriong puwE [B95 %mlmm
n 15 POy o1l —

N poag p mmrnmlwm

J3A0D) ISNYT-—GC

199308 POy ILL—bS

w2105 dwsyy poy sLL—e§

dwsy 397205 poy 911 —i8

Jogsamid0oT—1Ig

3y dwery poy oLl —05

PoY 34T, 3001 — 6

sjod 182D Uy —gy

deng y207 Jwan Jurg—1 4

358D [eURIBMIO—9b

eyg uowry—sgy

Ut 30T JPRUS VOIS —bb

swiyg Bunsnipy Juligag [EyuaIsgig—ce
SIA[[0Y PuU¥ auay) SuliBag [eRURYII—EZ
dnyy Surresg (81U Lt

Buryg Jururelayy—op

JSYSEMYIOT PUE MIIDG ISA0D BulsnoH-—6E
N[ [1I—8E

Joyzearg uisnog—/€

IaaoDy 3USNOH—9¢

18R J2A07) BusnoH—¢¢

§18230) [ELIUIISYHT--~FE

kuﬂmﬂg #Mﬂhﬂe.—u OwGE -hom.ﬂmmnlmﬂ
JRUSEAN ISTLIYT, Jedly SpI§—zZ¢
uoIuLj PUR JEIC) SUIN—1¢

813{]0¥ PUEB 3u0D) Bulieag PEYS UCIBII—0F
dng Burrtesg yeys uoiuid—67
swiyg Junsnipy sui1esyg uoilid—gy
SPINY HeYS I[xY—LT

193G 110) PBYS AXY—o7

JEUS PuB JUIOL [E8I3AIUS) IJITT—GF
FWSNOY] I[XY JUOII—bE

12ulBlay (235 (I S[Y2no—cy
BUS PUE JUO[ [es1RAIUN IYBRI—EE
dng Bupmag— g

SI91[03] PuUR 2u0y) JulEIg—(7
R3WG [IO Fulmsg—p1

1835 11D YBYG uduLI—g|

STHAONW HATNA THIHM P—HTXV LNOIA 94T "DII

og Juof (EswAn—/4]
JSUEBA, TOIUE]—G)

N GOTIL—G

109 de) Butimeg—py
IOYSRMIIOT—§ ]

duyy Ammesg—z1

Swiys dunsnipy—11

PIT—UWIY PUB INUN—OT
An[q 19[4 Busholy 3onuyM—6
Buysng apuidg Paym—8
Jpudg Reym—;
1935 (1) BuLresg [Payp-—9
S13[0Y puk ua) vl [SAYM—C
. dn) Bunmsg [y —4b
2ysean Surresag 19 —¢
sem Budog—r¢
My Buriesg 384 m-—1

£LT0T

198




JEEP UTILITY VEHICLES ‘ M

M-8. Instailation

To install the Rzeppa axle shaft and universal
joint assembly in the housing, proceed as follows:

a. Clean all parts of dirt and foreign matter.

b. Enter universal joint and axle shaft assembly
in the housing, taking care not to knock out the
inner oil seal. Enter the splined end of the axle
shaft into the differential and push into place.

c. Install wheel bearing spindle Fig. 246, No. 7.
d. Install the brake tube and brake backing plate.

e. Grease and assemble wheel bearings and in-
stall the wheel hub and drum on the wheel bearing
spindle. Install the wheel bearing washer and
adjusting nut., Tighten nut until there is a slight
drag when the hub is turned. Then back off ap-
proximately one-sixth turn. Install locking washer
and nut, tighten nut, and then bend the lock washer
over the lock nut.

f. Install the drive flange and gasket on hub and
attach with cap screws and lockwashers. Install
outer shaft snap ring.

g. Install the hub cap.
h. Install the wheel.

i. Check front wheel alignment as outlined in
Section O.

j.- Bleed the brake.

k. Fill the universal joint housing with lubri-
cant through the filler plug opening,

=

FIG. 247—SPICER UNIVERSAL JOINT

FIG. 248—RZEPPA UNIVERSAL JOINT

M-9. Spicer Universal Joints

The Spicer Universal Joint is shown in Fig. 247,
and is a cardan cross joint with needle bearings
stmilar in design to the Spicer propeller shaft
universal joint. On Spicer axle joints, the snap ring
slots are in the bearing retainer, as shown in Fig.
247.

The axle shaft and joint are removed and installed
in the same manner as the Rzeppa joints. Service
procedures will be found in Section L.

M-10. Steering Knuckle Pivot Pins

All 4-Wheel-Drive Models

The steering knuckle pivot pins pivet on tapered
roller bearings. Replacemaent of these bearings re-
quires removal of the hub and brake drum as-
sembly, wheel bearings, axle shaft, spindle, steering
tie rod, and steering knuckle. Disassemble the
steering knuckle as follows:

a. Remove the eight screws shown in Fig. 246
which hold the oil seal retainer (23) in place,

b. Remove the four screws holding the lower
pivot pin bearing cap (12).

¢. Remove the four screws holding the upper
bearing cap in place. Remove the bearing cap.
The steering knuckle (10) can now be removed from
the axle.

d. Wash all parts in cleaning solvent. Replace any
damaged or worn parts. Inspect the bearing and
races for scores, cracks, or chips. Should the bear-
ing cups be damaged, they may be removed and
installed with Special Driver, W-138.

M-11. Reassembly

Reverse the procedure of Par. M-10 to reassemble
the unit. When reinstalling the steering knuckle,
sufficient shims must be installed under the top
bearing cap to obtain correct preload on the bear-
ings. Shims are available in these thicknesses:

.003” [0,076 mm.]

.010” [0,254 mm.]
005" {0,127 mm.]

.030” [0,762 mm.]

Install one each of the above shims at the top only.

NOTE: A shim pack of .058” [1,47 mm.] thickness
is added to the bottom face of the king pin boss on
the steering knuckles at production. Maintain this
shim pack at the bottom and make adjustments
at the top only.

Install the bearing caps, lockwashers, and screws,
and tighten securely.

Check the preload on the bearings by hooking a
spring scale in the hole in the knuckle arm for, the
tie rod socket. Take the scale reading when’ the
knuckle has just started its sweep.

The scale reading should be 12 to 16 |lb. [5,4 a 7,3
kg.] with the axle shaft and oil seal removed. Re-
move or add shims to obtain a scale reading within
these limits. If all shims are removed and adequate
preload is still not obtained, a washer may be used
under the top bearing cap to increase preload.
When a washer is used, shims may have to be re-
installed to obtain proper adjustment.
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FIG. 249—SPINDLE PIN BEARING CUP DRIVER

M-12. Replacing Steering Knuckle Oil Seal

Remove the old steering knuckle oil seal by remov-
ing the eight screws which hold it in place, Earlier
production vehicles are equipped with seals con-
sisting of two oil seal halves. Later production
vehicles are equipped with oil seal assemblies con-
sisting of a split oil seal and backing ring assembly,
an oil seal felt, and two seal retainer plate halves.
Examine the spherical surface of the axle for
scores or scratches which could damage the seal.
Smooth any roughness with emery cloth.

Before installing the oil seal felt, make g diagonal_

cut across the top side of the felt so that it may be
slipped over the axle. Install the oil seal assembly
in the sequence given .above, making sure the

backing ring (of the oil seal and backing ring as-
sembly) is toward the wheel.

After driving in wet, freezing weather swing the
front wheels from right to left to remove moisture
adhering to the oil seal and the spherical surface of
the axle housing, This will prevent freezing with
resulting damage to the seals. Should the vehicle be
stored for any period of time, coat these surfaces
with light grease to prevent rusting,

M-13. Front Suspension
Early F4-134 4x2 Models.

The Planar independent front suspension is illys-
trated in Fig. 251 and 252. Replace the pivot pins
and bearings as follows:

a. Remove the hub and dust cai:s.

b. Remove the wheel retaining cotter pin, nut, and
washer, Remove the wheel with the hub, bearings,
and oil seal.

¢. Disconnect the brake hydraulic tube and remove
the brake backing plate with brake assembly at-
tached.

d. Remove the tapered pivot pin lock pin.

e. Use a sharp drift to remove the pivot pin lower
expansion plug,

f. Use a brass drift to drive the pivot pin up until
the upper needle bearing assembly is removed.

g- Use a brass drift to drive the pivot pin out
through the hottom.

h. Remove the bushing from the lower part of
the spindle, '

FIG. 250—FRONT STEERING KNUCXLE
(With Spicer Universal Joints)

1—Wheel Hub Cap

2—Driving Flange Cap Screw

3—Azle Shaft Drive Flange Gasket

4—Wheel Bearing Cup

5—Front Wheel Spindle

6—Brake Drum

7—Front Brake Cylinder

8—Erake Backing Plate

9—Pivot Pin Bearing Cap
10—Pivot Pin Bearing Cap Nut
11—Pivot Pin
12—Pivot Bearing Adjusting Shims
13—Pivot Pin Cone and Rollers
14——Steering Knuckle Qi] Seal
15—Front Axle Universal Joint
16—Thrust Washer
17—Brake Backing Plate Screw
18-—Brake Shoe and Lining
19—Hub il Seal
20—Wheel Hub Boit Nut
21—Wheel Bearing Cone and Rollers
22—Wheel Bearing Washer
23—Wheel Bearing Retaining Nut
24—Wheel Adjusting Nut Lockwasher
25—Wheel Bearing Retaining Nut
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1. Steering Tie Rod
2. Frame Bracket
3. Steering Knuckle Arm
4. Wheel and Rim
5. Hub Cap
6. Control Arm Pin
7. Ceontrol Arm Pin Bushing
8. Steering Knuckle Support
9. Hydraulic Fitting
10. Shock Absorber
11. Shock Absorber Bushing
12, Arm Assembly
13. Control Arm Bushing

FIG. 251-—-PLANAR FRONT SUSPENSION—TOF VIEW

Assembly is the reverse of the above. When ream-
ing the bushing to size, use a piiot type reamer to
be sure that the bushing is square with the upper
needle bearing. Examine the ball thrust bearing
and replace it if worn or damaged. Do not overlook
bleeding the brakes,

Should it be necessary to disassemble the front sus-
pension be sure that the steering knuckle supports,
No. 9, Fig. 252, are reinstalled on the proper side.
The left support will interchange with the right,

however, the wheel camber will be incorrect, result-
ing in unstable steering, The supports have the part
number on the forging for identification. Later
production parts may be identified by a letter “L*
indicating left and a letter “R” indicating right
stamped on the front face at the center,

When mounting the upper control arm pin bushing,
No. 7, Fig. 251, in the steering knuckle support,
No. 8, tighten it to 175 ft. Ibs. (24.2 kg.-m.) torque.
Centralize the control arm assembly, No. 12, over

i

Frame Bracket Mounting Nut
Frame Bracket Mounting Screw
Framé Bracket

Support Arm Mounting Washer
Support Arm Mounting Nut
Support Arm Assembly

Shock Absorber Mounting Washer
Shock Absorber

Knuckle Support

10. Support Arm Pin

11. Pivot Pin Locking Pin

12. Steering Knuckle Bearing

13. Wheel Brake Hydraulic Cylinder
14, Front Wheel

15. Hub Cap

16. Wheel Mounting Nut

17. Wheel Mounting Bolt

18. Inner Bearing Cone and Rollers
19. Outer Bearing Cone and Rollers
20. Steering Kouckle

21. Grease Cap

22. 'Wheel Retaining Nut

23. Wheel Nut Tongue Washer

24, Wheel Hub

25, Brake Backing Plate

26. Brake Shoe Lining

27. Dust Washer

28. Steering Knuckle Bushing

29. Pivot Pin

30. Pivot Bearing

31. S8hock Absorber Mounting Washer
32. Shock Absorber Rubber Bushing
33, Steering Tie Rod Clamp

34. Steering Tie Rod Sleeve

35. Steering Tie Rod Clamp

36. Front Spring

PoNAmA WL

37. Support Arm Shims

FIG. 252—PLANAR FRONT SUSPENSION——-SIDE VIEW
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FIG. 253—TURNING ANGLE STOP SCREW
1—Stop Screw
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the steering knuckle support, No. 8, before starting
to thread pivot pin, No. 6 through the steering
knuckle support. This is necessary to provide the
proper caster effect and equal clearance at each
side of the support for the rubber dust seals.
Also for the same reasons centralize the spring eye
in the lower end of the knuckle support before
starting the spring pivot bolt.

Wheel camber is controlled by shim pack, No. 37,
Fig. 252, installed between the frame and the sup-
port arm frame bracket. Adjustment (see “Steer-
ing” Section) is through selection of the correct
shim thickness. Shims ,060” and 120" (1.524 and
3.048 mm.) in thickness are available, Should the
shims be removed be sure that each pack is rein-
stalled on the same side from which it was removed.

M-14. 4-Whee!-Drive Turning Angle

To avoid possible damage to the universal joints
on the front axles of 4-wheel drive vehicles, it is
advisable to check the turning angle. The 4-wheel-
drive vehicles should have a turning angle of not
more than 29°, The angle is measured by placing
the front wheels on turntables.

The stop screw for setting the turning angle is
shown in Fig. 253. To adjust the screw, it is neces-
sary to break the weld holding the screw in position.
When the adjustment has been made, reweld the
screw in place to prevent any movement.
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SERVICE DIAGNOSIS

SYMPTOMS PROBABLE REMEDY
Hard Steering
Lack of Lubrication. . . ..................... Laubricate
Tires Soft. . ......... ... . ... . .. . ... Inflate

Tight Steering. .. ... ... .. ... v oer oo, Adjust. See “Steering’ Section
Low Speed Shimmy or Wheel Fight

Spring Clips and Shackles Loose........... ... Readjust or Replace

Front Axle Shifted. . ......... ... ....... .. .. Broken Spring Center Bolt

Insufficient Toe-in.......................... Adjust

Improper Caster..........ccoit i Reset

Steering System Loose or Worn. ............. Adjust or Overhaul Steering Gear, Front Axle or

Steering Parts
Twisted Axle. . .. .......oiiit it iiiineann Straighten or Adjust

High Speed Shimmy or Wheel Fight
Check Conditions Under “Low Speed Shimmy”’

Tire Pressures Lowor Not Equal............. Inflate

Wheel Qutof Balance....................... Balance

Wheel Runout. . ......... ... e Straighten

Radial Runout of Tires. . .. ................. Mount Properly

Wheel Camber. .. ......... ..o Same on Both Wheels

Front Springs Settled or Broken.............. Repair or Replace

Bent Steering Knuckle Arm. .. ............ .. Straighten or Replace

Shock Absorbers not Effective. . .. ........... Replace or Repair

Steering Gear Loose on Frame. .............. Tighten

Front Springs Too Flexible. ................. Over Lubricated
Tramp

Wheels Unbalanced......................... Check and Balance
Wandering

Improper Toe-in. ..........ccoiiiiiiinan.. Adjust—Check for Bent Steering Knuckle Arm

Broken Front Spring Main Leaf.............. Replace

AxleShifted. .. ......... ... it Spring Center Bolt Broken

Loose Spring Shacklesor Clips............... Adjust or Replace

Improper Caster..............coiviienan.. Reset

Tire Pressure Uneven. . .......cvvivenennene. Inflate

Tightness in Steering System. . .............. Adjust

Loose Wheel Bearings....................... Adjust

Front Spring Settledor Broken............... Repair or Replace
Axle Noisy on Puil

Pinion and Ring Gear Adjusted too Tight. . ... Readjust

Pinion Bearings Rough. .. _.................. Replace

Axle Noisy on Coast
Excessive Back Lash at Ring and Pinion Gears Readjust

End Play in Pinion Shaft.................... Readjust

RoughBearing...............iiiiiariennen Replace
Axle Noisy on Coast and Pull

Ring and Pinion Adjusted too Tight.......... Readjust

Pinion Set too Deepin RingGear. ... _......... Readjust

Pinion Bearing LooseorWorn. ............... Readjust or Replace
Back Lash

Axle Shaft Universal Joint Worn............. Replace

Axle Shaft Improperly Adjusted.............. Readjust

Worn Differential Pinion Washers. ......... .. Replace

Worn Propeller Shaft Universal Joints. ....... Repair

Emergency (4-Wheel Drive Models)

Where difficulty is experienced with front axle differential making the vehicle inoperative,
remove axle driving flanges. This will allow bringing vehicle in under its own power. Be sure
front wheel drive shift lever is in the forward (disengaged) position.
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FRONT AXLE SPECIFICATIONS

MODEL: L6-226 4WD L6-226 4x4 F4-134 4WD
F4-134 4x4
FRONT AXLE:
Make........................... Spicer Spicer Spicer
Model.......................... 25 25 25
Capacity........... ............. 2000 1b. [907 kg.] 2000 1b. {907 kg.] 2000 Ib. [907 kg.)
Description. . ................... Full Floating Hypoid Gears | Full Floating Hypoid Gears | Full Floating Hypoid Gears
Universal Joints:
Standard
Make....................... Spicer Spicer Spicer
Type....... ... ... ... Cardan Cross Cardan Cross Cardan Cross
Optional
Make....................... Bendix Bendix Bendix
Type... ... Constant Velocity Constant Velocity Constant Velocity
Optional
Make................... ... Rzeppa Rzeppa Rzeppa
Type. ... . i Constant Velocity Constant Velocity Constant Velacity
King Pin Bea.ing Preload. .. ... ... 12 to 16 b, [5,4 a 7,3 kg.] 12 to 16 1h, [5,4 a 7,3 kg.] 12 to 16 1b. [5,4 a 7,3 kg.]
Drive Pinion Qticet, ... .. ... ... .

Number of Differential Pinions. . . .
Gear Ratio:

1.38" [35,052 mm.]
2

1.38" [35,052 mm.]
2

1.38" (35,052 mm.]
2

Standard.......... ... . ... . . .. 4,88 to 1 4,27 to 1 538 to0 1
Optional. . .................... 538to1l 488t L.
Optional. .. ................... 4.27 to 1 538t | ...
Ring Gear Pitch Diameter. . . .. . 7.75" (19,68 cm.) 7.75" [19,68 cm.] 7.75" (19,68 cm.]
Pinion Adjustment.... .. ..... .. .. Shim Shim Shim
Pinion Bearing Adjustment. .. .. . Shim Shim Shim
MODEL: L6-226 4x2 ! F4-134 4x2
Front Axle: I
Make............. ... .0 ... Clark I Clark
Model. ... ..........cooiiio. 130093 ! 130093
Type. ... ..o Reverse Elliot i Reverse Elliot
Road Clearance................ 734" (18,7 mm.] | 7%4* [18,7 mm.]
Capacity. . ....coooiennn..... 1600 1b, [725 kg.! o 1600 1b. [725 kg.]
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REAR AXLE
Contents
SUBJECT PAR. SUBJECT PAR.
Axle Shaft — Full Floating. . .............. N-4 Differential — Spiral Bevel
— Semifloating. .. ............ .. N-3 Drive Pinion — Overall. . .......... ... .. N-14
Overhaul.. . ......... ... ... .. ... ... . ... N-13
Differential — Hypoid. . ............. . ... N-5
Assembling. .. ... . ... ... N-12 Gauge'Set ............................... N-11
Bearings. ... ........... ... ... ... N-7, N-8 Installlpg ................................ N-15
Disassembly............ ... .. ... . .. .. N-6 Removing. .. T N-2
Dirive Pinion J— Adjustment D N_g Tl'ouble ShOOtlng ......................... N-22
Side Gears — Adjustment. ... ...... .. ... N-10 Powr-Lok............................. . N-23
Rear Wheel Noise.................. ... .N-29
Differential — Powr-Lok. ............ .. .. N-16 Vehicle Vibrations. . . ............. ..... . N-28

N-1. GENERAL

All models are equipped with Spicer semifloating
hypoid rear axles as standard equipment. Some
early production trucks (Models L6-226 4WD and
F4-134 4AWD) were equipped with Timken rear
axles with spiral bevel gears as optional equipment.
Information for front and rear axle differentials is
covered in this section. All models have full-floating
hypoid front axles.

For Powr-Lok differential, see the special instruc-
tions at the end of this section.

Information for axle shaft adjustment is given in
Section Q.

NOTE: Whenever an axle is inspected, see if the
ring gear lock straps (Fig. 274, No. 49) are present.
These straps should be installed on those axles
without them. .

A metal tag beneath one of the differential housing
cover screws is stamped to identify the number of
teeth in the drive gear and pinion. By dividing the
larger number (ring gear teeth) by the smaller
number (pinion teeth) the axle ratio can be de-
termined. Thus, 47/11 denotes a 4.27:1 ratio.

FIG, 254—WHEEL HUE PULLER

N-2. Removing Rear Axle Assembly

To remove a rear axle assembly first raise the rear
end of the vehicle with a hoist and safely support
the frame ahead of the rear springs. Remove the
wheels and disconnect the propeller shaft at the
rear universal joint companion flange. Disconnect
the brake hydraulic hoses. Remove the spring to
axle “U-bolt clips and slide the assembly from
underneath the vehicle.

N-3. Axle Shaft — All Semifloating

To remove an axle shaft from a semifloating axle
assembly follow the sequence below:

a. Jack up the wheel and remove the hub cap.
b. Remove the axle shaft nut. :

¢. Use a puller to remove the wheel hub. (Tool
C-319 shown in Fig. 254.)

d. Remove the screws attaching the brake dust
shield, grease and bearing retainers, and brake as-
sembly. Remove the shield and retainer.

e. Using care not to lose the adjusting shims, pull
out the axle shaft. Should an axle shaft be broken,
the inner end can usually be drawn out of the hous-
ing with a wire loop after the outer oil seal is re-

FIG: 255—BEARING PULLER
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moved. However, if the broken end is less than 8
[20 cm.] long, it may be necessary to remove the
differential.

To remove the bearing from an axle shaft use com-
bination bearing puller, Tool No. W-104-A shown in
Fig. 255. '

If both shafts are to be removed, keep the shims
from each shaft separate and replace them on the
shafts from which they were removed to maintain
correct bearing adjustment.

Cn Timken axles, shims may be installed on one
shaft only or the clearance may be divided equally
and shims installed on both shafts.

Assembly is the reverse of dismantling. Check the
shaft oil seal, No. 35, Fig. 256, before installing the
axle shaft. If replacement is necessary use axle

shaft oil seal driver W-186, Fig. 257. Also check
the grease retainer, No. 9, Fig. 256, and replace it if
there is any doubt of its condition. Adjust the
wheel bearings as outlined in Section Q.

N-4. Full-Floating Axle Shaft

To remove the full-floaticg axle shaft, it is not
necessary to jack up the rear wheel. Removal
procedure:

2. Remove the six screws holding the driving
flange to the wheel hub.

b. Screw two flange screws into the threaded holes
in the axle flange to loosen the shaft. Remove the
shaft.

c. If shaft is broken, remeve the outer piece of the
shaft. Then, loop a piece of stiff wire over the piece

FIG. 256—REAR AXLE ASSEMELY

1—Wheel Hub Cap
2—Axle Shaft Nut
3—Rear Wheel Hub
4—Hrake Drum
5—Wheel Brake Cylinder
£—Brake Backing Plate
7—Blecder Screw
§—0uter Qil Seal
9—Cone and Rollers
10-—Axle Shaft, Left
11—Cone and Rollers
12—Adjusting Shims

206

13—Ring Gerr and Pin Set (matched)

14—Adjusting Shims
15—0il Seal
16—End Yolke

17—0il Slinger

18—Cone and Rollers
19—Bearing Cup
20—Bearing Cup
21—Cone and Rollers
22—Lock Pin
23—Axle Shaft, Right
24—Side Gear
25—0Qil Filler Flug

26— Pinion Mate
27—Pinion Mate Shaft
28—Drive Gear Screw
29—S8erew Locking Strap
30— Spacer (center block)
31-—Bearing Cup
32—Cover Gasket
33—Inner Oil Seal
34—Lubrication Fitting
35—Bearing Cup
36—Wheel Bearing Shims
37—Brake Shoe and Lining
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FIG. 257—0IL SEAL DRIVER

of shaft remaining inside the housing. Pull the
wire to bind the loop on the shaft piece and re-
move it.

d. Replace the shaft in reverse order. Install the
shaft carefully so the inner oil seal at the differen-
tial is not knocked out.

N-5. DIFFERENTIAL

Differentials of both front and rear axles are
covered here with the exception of Powr-Lok.
Powr-Lok differentials are covered starting with
Par. N-16.

Before disassembling the differential it is advisable
tc determine through inspection the cause of
difficulty or failure of the parts. Drain the lubri-
cant from the differential housing and then remove
the differential cover. Wash the differential parts
thoroughly with solvent so the parts can be care-
fully inspected. Should it be determined by this
inspection that the differential requires overhaul-

FIG. 258—DIFFERENTIAL.CARRIER SPREADER

FIG. 259—REMOVING DIFFERENTIAL

ing, the axle assembly must be removed from the
vehicle,

N-6. Disassembly

After the axle assembly is removed, disassemble
the differential as outlined below:

a. Remove the axle shafts. Refer to Par. N-3 or
N-4 for rear axles and Section M for front axles.

b. Remove the housing cover and four screws
holding the two differential side bearing caps in
position. Make sure there are matching letters or
other marks on the caps and the housing so that
each cap can be reinstalled in the same position
and location from which it is removed.

¢. It is necessary to spread the carrier as the
differential bearing has initial preload. Use Housing
Spreader Tool W-129 as shown in Fig. 258 to spread
the housing. Install W-129-18 hold down clamps,
if available, to keep the spreader in position. Clarnp
on a dial indicator. From the side, measure the
carrier spread. When the spreading force is applied,
do not exceed a limit of .020” [5 mm.]. Remove the
dial indicator. Carefully pry the differential case

FIG: 260—REMOVING LOCK PIN
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= o puance enp YOME END

FIG. 261-- FLANGE HOLDING WRENCH

loose, using pry bars as the heads of the ring gear
bolts and the carrier casting.

Caution: Remove the spreader tool to prevent
the possibility of the carrier taking a set.

d. Should the spreader tool be unavailable, use
two pry bars, one on each side of the differential
case opening, to pry out the differential assembly
as shown in Fig, 259.

e. If the differential carrier bearings are to be re-
moved, use bearing puller W-104-A as shown in
Fig. 255 or pullers DD-914-8 and DD-914-62 as
shown in Fig. 266.

f. Turn down the lock strap tabs and remove the
screws and lock straps holding the differential ring
gear to the differential case.

g. The differential shaft (Fig. 256, No. 29) is held
in place by a lock pin (24). Use a small punich as
shown in Fig. 260 to drive out the lock pin. Remove
the differential shaft.

h. Using care not to lose the pinion thrust washers,
remove the differential pinion gears.

i. Remove the axle shaft gears and thrust washers.
j- To remove the drive pinion, first remove the
universal joint end yoke assembly. Use Tool C-3281

10046

FIG. 263—PINION SHAFT BEARING CUP PULLER

to hold the shaft as shown in Fig. 261 while re-
moving the nut. Use pulier, Tool W-172, to remove
the end yoke as shown in Fig, 262.

k. With a hammer and brass drift, drive on the end
of the pinion shaft to force the pinion into the
differential housing so it can be removed.

I. Remove the pinion shaft oil seal.

N-7. Differential Carrier Bearing Cups

To remove the front and rear differential carrier
bearing cups, use puller W-100 with its adapter
plates which are a part of W-99, W-90A  and
W-99-B tool kits. Oil the puller screw threads with
clean engine or machine oil. Remove the rear bear-
ing cup first. To replace the bearing cups, puller
W-100 is used for the rear bearing cup and driver
W-126 is used to. install the front bearing cup.
Procedure for removal is given kelow.

a. Remove the hex nuts from each end of the
W-100 puller.

b. Carefully insert the round adapter with two
flat sides through one of the bLearing cups and
position it behind the rear tearing cup shoulder.
¢. Ingert the short-threaded end of the main puller
screw through the hole in this adapter and secure
the adapter with a hex nut.

4

(10047 |

FIG 262 END YOKE PULLER

208

FIG. 264—PINION SHAFT BEARING CUP PULLER
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FIG. 265—BEARING PULLER

d. Position the plate across the open face of the
differential housing and secure it with a hex nut.
e. Make sure the adapter pilate sets flat against
the pinion rear bearing adjusting shims. Turn down
the screw to remove the bearing cup.

f. Reposition the puller to remove the front bearing
cup. The adapter should be seated firmly against
the shoulder of the cup with the long-threaded end
of the main puller screw through its center. The

FIG. 266 —REMOVING PINION BEARING
1—Holding Ring

2-—Adapter

FIG. 267—PINION SHAFT REAR
BEARING CUP DRIVER

plate is positioned against the front seat of the
differential housing.

g. Make sure the adapter plate sets flat against
the pinion front bearing adjusting shims. Turn
down the screw to remove the bearing cup.

N-8. Removing Differential and

FPinion Bearings
To remove the cone and rollers of the differential
or pinion bearing use a pair of adapter plates and a
holding ring in an arbor press. The holding ring
keeps the bearing adapters snug to the bearing
rollers so that the bearing may be safely removed
in the arbor press. For removing the differential
bearings from the differential case use adapter plate
pair DD-914-62.
For removing the pinion bearing use adapter plate
pair DD-914-95,
For either adapter pair, holding ring DD-914-8 is
also used.

N-9. Adjusting the Drive Pinion

Before attempting to adjust the bevel gear or dif-
ferential parts, the drive pinion should be carefully
checked and adjusted. The pinion is correctly po-

FIG. 268—PINION SHAFT FRONT
BEARING CUP DRIVER
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FIG. 269--PINION ADJUSTING FIXTURE

sitioned in relation to the ring gear by the use of
shims which are placed between the rear bearing
cup and the housing. These shims are available in
thick)ness of .003”, .005" and .010” (.076, .127, .254
mm.). :

Should it be necessary to remove and replace the
pinion shaft bearing cups, this may best be accom-
plished by using pinion shaft bearing cup pullers,
as described in Par. N-7.

Proper adjustment of the drive pinion is best ac-
complished by the use of ring gear and pinion set-
ting gauge W-99, W-99-A, or W-99-B. Refer to
Par. N-11.

This gauge is equipped with a dial indicator which
measures the distance from the finished surface on
the head of the pinion to the center line of the dif-
ferential carrier bearing. By establishing this dis-
tance, the correct amount of shims to be installed
can be determined, to provide the required position
of the drive pinion.

All pinions are marked on the head with a dimen-
sion indicating the proper number of thousandths
of an inch they must be adjusted either plus or
minus from standard. For example, a pinion marked
plus three means it must be adjusted .003” (076
mm.) further away from the ring gear center than
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FIG, 271—PINION MASTER GAUGE

standard and the gauge dial must read plus 003"
when the pinion is correctly shimmed.

Master gauge blocks are supplied with this tool so
that the original zero or standard dimension is
accurately and easily established. The gauge
blocks provide seven different standards for seven
different axles. The seven standards are indicated
with A, B, C, D, E, F and G markings stamped on
the gauge blocks. Use only the blocks listed below
for the axles covered here.

FIG. 272—UNIVERSAL JOINT FLANGE
INSTALLING TOOL

W

FIG. 273—CHECKING SIDE GEAR CLEARANCE
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Front Axles

Use block D for front axles with 5.38:1 and 4.88:1
gear ratios. Use block G for front axles with 2 4.27:1
gear ratio. The 4.27:1 gear ratio is used on some
late production Model L6-226 4-wheel-drive
vehicles.

Rear Axles

Use block F for all Model L6-226 4WD and Model
F4-134 4WD rear axles.

Use block E for all Model L6-226 4x4, 1.6-226 4x2,
and F4-134 4x4 rear axles.

Use block E for late production Model F4-134 4x2,
which is equipped with Spicer Model 44 rear axle,
Use block D for early production Model F4-134
4x2, which are equipped with Spicer Model 23
rear axle, The axle model number will be found
on the lower right rib of the gear carrier housing

when viewed from the rear of the vehicle.

The dial gauge is set to the master gauge for
the different axles as shown in Fig. 271. Use
the correct master gauge surface for the model
axle being adjusted. Hold the dial indicator and
gauge as shown in Fig. 271 and set the dial bezel
to position the hand at zero with one-half turn ten-
sion on the gauge pin. This sets the dial to register at
zero when mounted in the axle, when the distance
between the finished head of a standard pinion and
the center of the differential carrier is spanned.
After setting the dial use care not to jar it or turn
the bezel to disturb the setting.

Assemble the pinion in the case with the same
thickness shim packs originally installed and with-
out the oil seal. Use Spacer Tool No. W-126-6 in
place of the universal joint yoke,

Assemble the dial gavge head to the “C* clamp by

.

FIG. 274—SEMIFLOATING, HYPOID REAR AXLE

1—Differential Bearing Cup
2—Differential Bearing Cone
3—Differential Bearing Shim
4—Differential Case
5—Ring Gear and Pinion
6~—Pinion Shaft Rear Bearing Cone
7—Pinion Shaft Rear Bearing Cup
8—Pinion Shaft Bearing Shim
9—Pinion Shaft Bearing Shims
10—Lubrication Fitting
11—Housing Assembly
12—Pinion Shaft Front Bearing Cup
13—Pinion Shaft Front Bearing Cone
14—Pinicn Bearing Oil Seal
15—Pinion Shaft Qil Seal Gasket
16—Drive Pinion Qil Slinger
17—Universal Joint Yoke
18-—Pinion Nut Washer
19—Pinion Nut
20—Inner Gil Seal
21— Wheel Bearing Cone
22—Wheel Bearing Cup
23—Axle Bearing Shimns
24—Cotter Pin
25—Axle Shaft Nut

26—Axle Shaft Washer
27—Axle Shaft Key

28—Hub and Drum
29—DBolt—Brakes to Housing
30—Lockwasher
31—Nut—Brakes to Housing
32—DBrake Grease Protector
33—Brake Grease Protector Gasket
34—Grease Retainer
35—Brake Assembly
36—Drain Plug

37—Axle Shaft

38—S8ide Gear Thrust Washer
39—Differential Gear Set
40—Differential Pinion Thrust Washer
41—Axle Shait Spacer
42—Housing Cover Gasket
43—Lock Washer
44—Housing Cover Screw
45—Filler Plug

46— Housing Cover
47—Pinion Shait Lock Pin
48-—Pinion Mate Shaft
49—Bolt Lock Strap
30—Ring Gear Screws
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slipping the housing over the stationary guide pin,
Fig. 269. Hold the gauge head and the large end of
the “C” clamp in one hand and position it over the
pinion and press the guide pin at the small end of
the “C” clamp into the threaded end of the pinion
and lock it into position with a thumb screw.
With the “C” clamp correctly seated in the drive
pinion shaft lathe center and the dial jindi-
cator contact point bearing against the differential
carrter side bearing bore, hold the dial gauge body
{fixture), No. 1, Fig. 269, against the drive pinion
head. Swing the dial gauge body back and forth
across the bearing bore and watch the dial reading.
The lowest reading indicates the center of the bear-
ing bore and if the shim pack is of the correct
thickness, the dial gauge reading will be the same
as the etched marking on the pinion head. For ex-
ample, if the pinion is marked plus three, the dial
should indicate plus .003”. If the pinion is marked
minus three, the dial should indicate minus .003”.
Should the dial reading fail to agree with the mark-
ing on the pinion head note the difference and a
corresponding amount of shims should be added or
removed to secure the correct adjustment (reading
on dial and pinion marking agree).

Recheck the adjustment if any shim changes are
made and be sure to set the dial to the correct face
of the master gauge. After correctly locating the
pinion, adjust the pinion bearing preload. Start
with approximately .065” [1,651 mm.] shim pack
on the shoulders of the pinion. Reassemble the front
bearing, yoke, washer, and nut. Tighten to a
torque of 200 to 200 Ib-ft. [27,66 a 30,43 kg-m.]
225 to 275 lb-ft. [31,12 a 38,03 kg-m.] for full-
floating rear axle). Using an inch-pound torque-
wrench, check the rotating torque (disregard start-
ing torque). Torque should be 10 to 25 inch-pounds
[0,116 a 0,288 kg-m.]. Add or remove shims to ob-
tain the recommended rotating torque.

Do not install the oil seal until the differential has
been assembled and the entire unit checked. When

FIG. 275—DIFFERENTIAL BEARING DRIVER
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FIG. 276—CHECKING DIFFERENTIAL BEARINGS

installing the universal joint flange use flange in-
stalling Tool W-162, Fig. 272,

N-10. Adjusting Differential Side Gears
Clearance between the differential side gears and
differential case should be .000” to .006” [0,00 a
0,15 mm.]. Use this procedure to check the clear-
ance,

10601

FI1G. 277—TOOL W-147 MODIFICATION

1—Origina] Diameter 1.975* [50,167 mam.|
2—Modified Diameter 2.031 * [51,587 mm.]
3—Radius 4" [3,2 mm.]

- FIC. 278&—INNER OIL SEAL INSTALLER
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I 10044

FIG. 279—INSTALLING DIFFERENTIAL

a. With the differential positioned as shown in
Fig. 273, bounce the differential lightly on a flat
surface so the differential gears settle.

b. Measure the clearance between side gears and
the case as illustrated.

THE HEEL OF GEAR TOOTH IS THE LARGE
END, AND THE TOE IS THE SMALL END.

WORKING DEPTH  CLEARANCE

g

TOO LITTLE BACK LASH
MOVE GEAR AWAY FROM PINION

TOO MUCH BACK LASH
MOVE GEAR TOWARD PINION

MOVE PINIGN OUT
AWAY FROM RING GEAR

MOVE PINICN IN
TOWARD RING GEAR

CORRECT SETTING COMPROMISE SETTING

10547
FIG. 280—GEAR TOOTH CONTACT

¢. If the clearance exceeds .006”, add shims be-
tween the side gears and the case. To bring the
clearance within specified tolerance, shims in these
thicknesses are available:
.004”']0,10 mm.}
.006” [0,15 mm.]

When shims are required, there must be at least
one shim on each side. Also, keep the shim packs
as equal as possible. After adding shims, repeat
the clearance check.

N-11. Pinion and Ping Gear

. Setting Gauge Set
For correct and easy setting of the drive pinion
use a Pinion and Ring Gear Setting Gauge Set
W-99, W-99-A, or W-99-B. This set includes a tool
with adapter to remove and install pinion bearing
cups, a C-clamp aligning fixture that locks to the
pinion shaft and aligns a dial indicator which ac-
curately measures the distance from the pinion
head to the bottom of the differential side carrier
bore, master gauge blocks, and a dial indicator. Set
W-99 is now superseded by set W-99-A which is in
turn superseded by W-99.B. A longer C-clamp
alignment fixture is required for the model 70 axle
used on FC-170 dual-rear-wheel models (these
models not covered in this manual). Each C-clamp
aligning fixture is embossed with its part number;
usage is as follows:
W-101-3A (from W-99 kit) for all axles requiring
gauge blocks A thru E.
W-101-16A (from W-66-A kit) for all axles requir-
ing gauge blocks A thru F.
W-101-14A (from W-99-B kit) for all axles requir-
ing gauge blocks A thru G.
These gauge blocks are currently used:
W-101-11 (in W-99 and W-99A kits) has A, B, C,
D markings.
W-101-13 (in W-99A kit; supersedes W-101-9 in
W-99 kit and only marked for E gauge) has E and
F markings.
W-101-17 (in W-101-21A kit) has G markings.

.008” [0,20 mm.]

FIG. 281—BACK LASH CHECKING
GAUGE



N REAR AXLE

FIG. 282—PINION SHAFT OIL. SEAL
INSTALLER

A supplementary kit, W-101-214, will adapt either
W-99 or W-99-A basic kit to use for the Model 70
axle used on FC-170 dual-rear-wheel models. It
includes spacer W-101-19 needed for Model 70
axle used with FC-170 dual-rear-wheel models.
This supplementary kit will make a W-99-A kit
equal to a W-99-B kit.

Substituting W-101-16A C-clamp aligning fixture

for W-101-3A in the W-99 kit and substituting
W-101-13 gauge block for W-101-9 gauge block in
the W-99 kit will bring a W-99 kit up to include the
same items as a W-99-A kit.

N-12. Assembling Differential Unit

The relative assembled position of the internal
parts of the differential are shown in Fig. 260. Re-
assemble the differential pinions, side gears, thrust
washers and shaft in place and do not overlook
installing the differential shaft lock pin. In order to
prevent the lock pin from working out, stake it in
position with a punch.

Carefully examine the surfaces of the differential
case and bevel gear to make sure there are no for-
elgn particles or burrs on the two contacting sur-
faces. Line up the holes in the bevel gear with those
on the differential case and then pilace it in position
on the case by tapping it lightly with a mallet. In-
stall the screws which hold the bevel gear to the
differential case. Make certain that the screw locks
are bent around the heads so there is no possibility
of the screws working loose. Screws should not be
lubricated. Torque screws 35 to 55 Ib-ft. [4,84 a
7,600 kg-m.] (100 to 110 Ib-ft. [13,88 a 15,21 kg-m.]
for full-floating rear axles.)

NOTE: If ring gear bolt locking straps (Fig. 274,
No. 49) are not pregent, install them using longer
screws {50).

FIG. 283—SPIRAL BEVEL REAR AXLE

1. 'Wheel Hub Cap—Left or Right I14. Differential Bearing Cone and Rollers 27. Pinion Bearing Cone and Rollers
2. Axle Shaft Nut 15. Differential Bearing Race 28, Pinion Rear Bearing
3. Wheel Hub 16. Differential Side Gear Thrust Washer 29. Differential Spider
4. Brake Drum 17. Pinion Shaft Bearing Race 30. Differential Pinion Thrust Washer
5, Brake Cylinder Assembly— Rear 18. Pinicn Shaft Bearing Cone and Rollers 31. Axle Shaft Right
&, Brake Backing Plate 19, Pinion Froant Bearing Cove=: 32, Differential Side Gear
7. Brake Cylinder Bleeding Screw 20. Pinion Froot Bearing Adjusting and Lock Nut 33. Differential Pinion
8. Brake Hose Connection 21, nion Cover Oil Seal 34, Differential Case
9. Axle Shaft Grease Retainer—OQuter 22, nion Nut 35. Spiral Bevel Ring Gear
10.  Axle Shaft Bearing Race 23. Pinion 36. Breather
11. Axle Shaft Bearing Cone and Rollers 24. Pinion Adjusting Nut Lock 37. Brake Shoe Assembly
12. Axle Shaft Grease Retainer—Inner 25. Pinion Cover Gaskets 38. Axle Shaft Bearing Shim
13. Axle Shaft—Left 26. Pinion Bearing Race 39. Lubricatar
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FIG. 284—SPIRAL BEVEL REAR AXLE

1. Left Axle Housing 15. Rear Pinion Bearing Lock Ring 30. Axle Shaft Nut
2. Axle Vent 16, Rear Pinion Bearing Race 31. Cotter Pin
3. Axle Shaft—Left 17. Drive Pinion 32. Flange Retainer
4, Differential Bearing Cup 18. Pinion Bearing Cone and Roller 33. Axle Shaft Bearing Shim
5. Differential Bearing Cone and Rollers 19. Pinion Bearing Cup-—Front 34, Axle Shaft Bearing Cup
6. Differential Case 20). Thrust Washer 35. Axle Shaft Bearing Cone and Rollers
7. ‘Thrust Block 21. Pinion Bearing Adjusting Nut 36. Axle Shaft Inner Qil Seal
8. 'Thrust Block Pin 22, Adjusting Nut Lock Nut 37. Differential Grear Set
9, Axle Ring Gear 23. Cover Gasket 38, Hydraulic Fitting

10. Ring Gear Rivet 24. Pinion Bearing Spacer 39, Nut

11. Differential Spider 23. Pinion Bearin; 40. Lockwasher

12. Bearing Retainer Rivet 26, Cover Oi] Seal 41, Flange Bolt

13. RBearing Retainer 27.  Differential Case Bolt 42, Axle Housing—NRight

14, Rear Pinion Bearing 28. Axle Shaft—Right 43, Axle Housing Plug

29. Axle Shaft Key

The adjustment of the differential bearings is
maintained by the use of shims placed between the
differential case and the bearing cones.

To adjust the differential bearing preload, first in-
stall the differential case and bearings in the carrier
without shims and with the bearing caps snug.
Holding the ring gear irr contact with the pinion,
and using a screwdriver blade to move the bearing
caps toward the center, force shims in between
both bearing cups and the carrier. There should
be only .001” to .002” [0,0254 a 0,0508 mm.] back-
lash when no more shims can be forced in. After the
shim pack for each bearing has been established,
remove the differential assembly, keeping the
shim packs separated. Add an additional .015”
[0,0381 mm.] thickness of shims to the pack on the
tooth side of the ring gear.

When overhauling the full-floating type differential
used on all front axles of these models, check the
inner axle oil seals to determine if they are satis-
factory. Should new seals be reguired install
them with Tool W-128 as shown in Fig. 278.
Place the differential hearing shim packs on the
differential case under each bearing. Press the
bearings in place. Attach the carrier spreader tool
W-129, install a dial indicator, and spread the

carrier a2 maximum of .020” [0,508 mm.]. Remove.

the indicator, lubricate the bearings, then place
the differential assembly in the carrier. In the
absence of tool W-129, the assembly may be in-
stalled by cocking the bearing cups slightly when
the differential is placed in the carrier. See Fig. 259.

FIG. 285—DIFFERENTIAL BEARING CUP PULLER

Tap the unit carefully into place, making sure the
ring gear teeth mesh with the pinion teeth. Install
bearing caps, matching their markings with those
on the carrier. Apply sealing compound to the
screw threads. Torque the screws 70 toc 90 1b-it.
[9,58 a 12,45 kg-m.).
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FIG. 286—DIFFERENTIAL BEARING CUP
DRIVER

Install indicator to check ring gear backlash.
Check backlash at two points. Backlash must be
held between .005” and .010” [0,13 a 0,25 mm.].
If backlash does not fall within specifications,
shims should be interchanged between the two
differential bearing shim packs until correct back-
lash is obtained.

Check ring gear for runocut. A reading in excess of
.006” [0,152 mm.]. indicates a sprung differential
case, dirt between the case and the gear, or loose
ring gear screws.

In order to assist in determining whether the
gears are properly adjusted, if the pinion and
ring gear gauge set No. W-99A, above, is not
available, paint the tevel gear teeth with red
lead or prussian blue and turn the bevel gear
so the pinion will make an impression on the teeth.

F1G. 287—PINION AND BEARING REMOVER
AND REFPLACER

216

FIG. 288—PINICN PILOT BEARING INSTALLER

The correct procedure to follow in the event of an
unsatisfactory tooth contact is shown in Fig, 280.
After the differential has been assembled and ad-
justed, the pinion shaft oil seal should be installed.
Remove the sleeve previously installed in place of
the universal joint yoke and install the oil seal with
Tool W-147 shown in Fig. 275.

NOTE: To drive the latest type pinion shaft oil
seal, the diameter of the recess on the driving end
of Tool W-147 must be 2.031” [51,59 mm.]. Early
production W-147 tools had a recess diameter of
1.975” [50,15 mm.]. If necessary, increase the
diameter of the tool as shown in Fig. 277 so that it
can be used to drive either type seal without
damaging the seal.

Install the universal joint yoke and tighten the
nut firmly. Then install the cotter pin. Install the
axle shafts. Replace the differential housing cover.

FIG. 280—PINION REAR BEARING
INSTALLING SLEEVE
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N-13. Overhauling Spiral Bevel Differential

It is necessary to divide the axle housing at the cen-
ter to inspect or remove the differential. The differ-
enticl may be removed without removing the pinion
shaft and the pinion shaft and bearings assembly

may be removed without dividing the axle hot\lsi.ng,___,‘

Drain the lubricant from the housing. Raise the ve-
hicle to remove weight from the rear wheels and
axle. Remove the spring clips which attach the left
side of the axle housing to the spring. Place a jack
under the right housing next to the differential to
support the weight when the left half is removed.
Remove the eleven screws connecting the two hous-
ing halves. Skid the left housing to the left to sepa-
rate the two housing halves, pulling the left axle
shaft from the differential splines. The differential
as an assembly may then be removed from the
right housing.

Wash the assembly in solvent and examine it for
wear or damage.

The ring gear is rliveted to the differential case, how-
ever, the differerktial gears and thrust washers may
be installed without removing the ring gear by di-
viding the differential case. T'o divide the case cut
the locking wire and remove the nine screws hold-
ing the halves together. .

Should it be necessary to remove the differential
mounting cone and rollers use Tool No, W-104-20,
Fig. 265 to pull them. The bearing cups may be
pulled from the housing with Tool No. W-200 as
shown in Fig. 285,

Assembly is the reverse of disassembly. The differ-
ential gears and thrust washers are supplied only
as matched sets, however, the spider is supplied
separately. If any of the following parts must be
replaced, the complete set should be installed:

. a@. Differential pinions.
b. Differential pinion thrust washers.
¢. Side gears.

d. Side gear thrust washers.

As an example, the use of three new and one used
pinion thrust washer would probably result in pre-
mature failure.

Install the differential mounting cone and rollers.
The cups may be installed in the axle housing with
Tool No, W-204 as shown in Fig. 286.

Before installing the differential assembly examine
the ring gear bronze thrust block, No. 7, Fig. 284
which is mounted in the left housing, for scores or
roughness. This is riveted to the housing and may
be readily replaced.

N-14. Overhauling Drive Pinion
All Spiral Bevel Gear Axles

The pinion shaft and bearings assembly may be re-
moved without disturbing the differential assembly
or dividing the axle housing. Should this be done,

however, check the bearing preload before reinstall-
ing in the housing. ' ‘

To remove the pinion and bearings assembly first
remove the pinion shaft cover, No. 25, Fig. 284
with the oil seal. Remove the six screws attaching
the cover to the housing and remove the cover, the
spacer (bearing retainer) and the gaskets. Pull the
pinion shaft assembly with Puller Tool No. W-203,
Fig 287,

‘The pinion shaft is mounted on two tapered roller
bearings with a double cup made as a single piece.
To remove the bearings put the drive pinion in a
vise protected with brass vise jaws. Bend up the
locking lips on locking washer, No. 24, Fig. 283,
and remove the locking nut, the washer and the ad-
justing nut, The front cone and the double bearing
cup may be easily removed as the cone is a slip fit
on the shaft, Use Tool W-104-32, Fig. 265 to
remove the rear cone. The pinion shaft pilot (strad-
dle) bearing is mounted in the axle housing and is
positioned by retainer plate No. 13, Fig. 284. Two
tubular type rivets hold the plate against the hous-
ing. To remove the pilot bearing, first drive out the
rivets from the front side of the axle, remove the
retainer plate and using a2 brass drift drive the
bearing from the housing.

The axle parts are precision machined and no ad-
justment of ring gear and pinion mesh is provided,
The ring gear and pinion are supplied only in
matched sets and the pinion shaft pilot bearing
race is supplied mounted on the shaft pilot.

FIG. 290—PINION BEARING ADJUSTING
WRENCHES

To assemble pinion and bearings:

aInstall pilot bearing retainer and drive the
bearing into place with Tool No. W-207, Fig. 288.

b. If necessary (new pinions supplied with cup
and snap ring installed} press the pinion pilot bear-
ing inner cup onto the pinion shaft. Install the
shap ring.

¢. Press rear pinion shaft bearing firmly against
pinion shoulder. Use Tool No. W-205, Fig. 289.

d. Position cup over rear bearing.

e. Install the front bearing.

f. Install washer, adjusting nut, locking washer
and lock nut.
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Use wrenches Tool No. W-201, Fig. 290 to set the
adjusting nut to sufficiently preload the bearings
to provide 12 - 18 inch pounds (.14 - .21 kg.-m.)
torque on the pinion shaft with the adjusting nut
lock nut tightened. This preload is necessary for
satisfactory pinion shaft bearing operation because
these bearings carry the thrust as well as radial
load. Guard against overtightening however, as
heating and bearing failure might result. Do not
overlook bending over the lip of the locking washer.
Install the pinion shaft and bearings assembly in
the axle housing with Installer Tool No. W-203,
Fig. 287 being sure the pilot race enters the pilot
bearing in the housing.

Check the oil seal in the pinion shaft cover. Should
replacement be necessary install a new seal, Fig,
291. Position new gaskets and the bearing spacer
(retainer) with the oil drain hole in alignment with
the opening in the housing. Install the cover.

Install the differential assembly and assemble the
axle housing halves. When assembly is compieted
check the backlash between the ring gear and pin-
ion which must be between .004” and .018” (.102 —
457 mm.).

N-15. Installing Rear Axle in Vehicle

To install the axle under the vehicle, have the end
of the vehicle securely supported with a chain hoist
or a support under the frame just ahead of the rear
springs. Place the axle assembly in position and
raise it so the spring clips and front spring bolts
may be installed. Next connect the brake line hose
at frame, install lock clip and attach the brake line.
Connect the propeller shaft at the rear universal
joint. The wheels may then be installed and the
vehicle lowered to the floor. Bleed the brakes to
remove any air from the lines, first making certain
that there is an ample supply of brake fluid in the
master cylinder reservoir.

See “Brake” Section for further instructions.

Fill the housing with the proper lubricant. See
“Lubrication™ Section.

FIG. 291—PINION OIL SEAL INSTALLER
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N-16. POWR-LOK DIFFERENTIAL

Optional equipment —

Identification, application, servicing, and trouble
shooting of the Powr-Lok differential are explained
in the following paragraphs.

N-17. Identification

Power-Lok differentials are determined by a brass
tag under one of the differential carrier housing
cover screws. This tag is usually placed opposite
the axle ratio tag as shown in Fig. 202, This tag is
stamped either with a letter T or with “USE
LIMITED SLIP DIFF. LUBE ONLY.”

FIG. 202—POWR-LOK DIFFERENTIAL
IDENTIFICATION

2—Powr-Lok Tag

1—Ratio Tag

N-18. Powr-Lok Changes

The disc type Powr-Lok differential is currently
used on all Powr-Lok axle assemblies. Both the
cone type and disc type have been used on vehicles
with the Model 44 axle. Only the disc type is now
available. However, as the disc type is interchange-
able as a complete assembly with the cone type,
noe service problem is presented.

The disc type also has been produced with two
different types of friction plate and disc sets or
clutches, In the early disc type, all plates and discs
were the flat type. The late disc type have Bellville
or dished plates in the plate and disc sets; one
dished plate in each set. (See Fig. 293).

N-19. Application

The Powr-Lok differential can be installed in the
axle assembly of some models which did not have
Powr-Lok as original equipment. On other models,
a complete axle assembly or other related parts will
be required to convert to Powr-Lok,

NOTE: When converting a standard axle to a
Powr-Lok axle, if possible fashion a metal tag
marked with the letter T and install as described
under Identification above.

a. All vehicles with Model 44 rear axle can be
converted by installing the proper Powr-Lok dif-
ferential in place of the standard differential if the
original axle shafts have involute splines. If not,
the proper involute splined shafts for the vehicle
will have to be installed.
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b. The models 53 axle requires the complete re-
placement of the rear axle assembly to convert to
Powr-Lok.

e. Model 25 axle may be converted by installing
the proper Powr-Lok differential.

N-20. Servicing Powr-Lok

Whenever a replacement or conversion Powr-Lok

differential assembly is to be installed in an axle
which has been previously in service and acquired
mileage, be sure to record the amount of backlash
between the ring gear and pinion at the time of
disassembly. When the axle is again assembled the
ring gear and pinion must be set to this same
amount of backlash.

NOTE,: Parts are not available for any cone type
Powr-Lok differential. If repair of these differentials
is necessary, the complete unit must be replaced.

NOTE: The only lubricant specified for Powr-Lok
differentials is Willys Powr-Lok Differential Oil,
Part No, 94557, furnished in pint cans. Ordinary
multipurpose gear lubricant must not be used.

N-21. Powr-Lok Differential Overhaul

The procedure for overhauling disc type Powr-Lok
differentials is as follows:

a. Remove the Powr-Lok differential case assembly
from the axle. Do not remove the ring gear or bear-
ing cones unless replacement is to be made. Mark
the bearing cups so they may later be reassembled
with the same bearing cones. Mark the differential

case halves for correct alignment at reassembly.
Each pinion mate cross shaft should also be marked
so that each pin cam surface will match with the
same V-ramp in the case when reassembled.

b. Separate the case halves,

¢. Remove clutch friction discs and plates. Care
should be taken to see how the friction plates and
friction discs and dished plates are assembled. The
illustration (Fig. 293) shows the arrangement of
plates and discs used for current production model
Powr-Lok differentials. Earlier production dif-
ferentials will have a different arrangement, and
a different number, of plates and discs. If the plates
and discs are not to be replaced, they will be rein-
stalled in their original arrangement. If the plates
and discs are to be replaced, the new plates and
discs will be installed with the arrangement shown
in Fig. 293.

IMPORTANT — When installing a new plate and
disc set (with dished plates) in a Model 25 dif-
ferential which did not have dished plates as
original equipment the 1" dead plate must be
removed (See Fig. 293). In such cases, if there is
any indication of differential case wear, complete
differential replacement rather than attempted
repair is recommended. '

d. Remove the pinion mate cross shafts, bevel
pinion mate gears, bevel side gears and side gear
rings.

e. Clean all parts thoroughly in kerosene and dry
with compressed air. Inspect all parts and replace

FIG. 203—POWR-LOK DIFFERENTIAL

A—Model 53 Axle
B—Model 44 Axle
C—Model 25 Axle
1— Differential Case Flange Half

2-—Differential Clutch Dished Plate

3—Differential Clutch Friction Disc
4—Differential Clutch Friction Plate
5—5ide Gear Differential Ring

6—Side Gear and Pinion Mate Gear Set
7—Cross Pinion Mate Shaft
8—Differential Case Bottom Half
9——Differential Clutch !§;” Dead Plate
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any items which appear to be worn or damaged.
Inspect the plate surfaces of the case halves, the
side gear rings, and the clutch plates and dises for
excessive wear and scoring. Inspect the pinion
mate shaft V-surfaces, and the ramp surfaces, on
the case for excessive wear and pitting, Inspect
the side gear and pinion gear teeth. Inspect the
pinion gear races that bear on the side gear rings.
Inspect the corresponding surfaces on the side gear
rings. Inspect the clutch plates and discs for cracks
and distortion.

In the event one or more of the clutch plates or
discs needs replacing, replace the entire stack of
plates and discs on each side of the pinions. These
stacks are supplied in sets. Each set containg plates
and discs for one differential.

The differential case halves are not serviced.
Should replacement be required it will be necessary
to replace the complete differential. '

f. Assemble the clutch friction plates, clutch fric-
tion discs, and dished plates, on the splined hub
of each bevel side gear. Make sure the plates and
discs are installed according to their original ar-
rangement, or Fig. 293 if the new plate and disc
set is used. The dished plates in the plate and disc
set, are always assembled with the convex side
toward the case. As each part is reassembled in its
proper position, it is necessary that it be lightly
coated with Willys “Powr-Lok” Differential 0il,
Part No. 94557.

g. Hold each differential case half on its side, and
install the side gear rings with the plates and discs
assembled. The side gear ring will rotate with a
slight drag when properly located in the case.

h. With the ring gear flange half of the differential
case in an upright position, assemble the bevel
side gears, pinion mate cross shafts, and bevel
pinion mate gears. Install the remaining case half
on the ring gear flange half. Make sure that all
markings coincide.

i. Install the differential case bolts and turn them
in a few threads. Using axle shafts from the vehicle,
align the splines of the side gear and the side gear
ring. With these axle shafts in position, tighten the
differential case holts evenly and adequately
torque to 35 to 45 1b-ft. [4,84 a 6,22 kg-m.]. Remove
the axle shafts.

j« Check for proper assembly. Each pinion mate
cross shaft can be tight on its ramp or, in the event
there is clearance between the cross shaft and
the ramp, the clearance should be only a few
thousandths of an inch and it should be equal to
all four cross shaft ends.

k. Reinstall the unit in the axle. Other service
operations, such as ring gear and pinion replace-
ment, or pinion and bearing adjustments, are
performed in the same manner prescribed earlier
in this section.

N-22. Trouble Shooting
N-23. Trouble Shooting Powr-Lok

NOTE: Extreme care must be exercised, on a
Powr-Lok equipped vehicle, to be sure the trans-
mission is in the neutral position whenever the
engine is started with one wheel jacked up. Other-
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wise inertia forces in the wheel may actuate the
differential causing the wvehicle to lurch unex-
pectedly and fall off the jack.

If trouble is experienced with the operation of a
Powr-Lok differential, one or more of three possible
conditions probably exists. These conditions and
their remedies are discussed in Par. N-24, N-27,
N-28.

‘N-24. Powr-Lok Torque Tests

Improper operation due to inadequate torque may
be determined by two different tests. Test One is
for Powr-Lok differentials known to have dished
plates; Test Two is for any Powr-Lok differential,
but Test One is recommended if the unit has dished
plates. These tests are described in the following
two paragraphs.

N-=25. Test One

For Powr-Lok Units with Dished Plates.
a. Place the transmission in neutral.
b. Raise one wheel off the floor and place a block
in front and at the rear of the opposite wheel.
c. Apply a torque wrench to the axle shaft nut of
the elevated wheel.
d. Turn wheel with torque wrench. Disregard
breakaway torque and observe torque required to
continuously turn wheel smoothly. Torque should
read 40 Ib-ft, [5,53 kg-m.] or more.
e. Disc type differentials that do not pass this test
should be overhauled as outlined in Par. N-21;
cone type should be replaced.

N-26. Test Two
For Any Powr-Lok Unit.
a. Place vehicle on smooth level floor.
b. Place transmission in neutral.
¢. Place a roller type floor jack under one wheel

~ of the axle to be tested and raise that wheel off

the fioor.

d. Tighten brake shoe on the raised wheel until
it can barely be moved when the wheel is grasped
with both hands and an attempt is made to turn
it forward or backwards.

e. Next, start engine and shift to low gear holding
the clutch pedal down. With engine at idle or just
above, engage the clutch easily, avoiding sudden
engagement or jerk. If the Powr-Lok is operating
properly, the vehicle should move forward, causing
the jack to roll on the floor.

f. Disc type differentials that do not pass this test
should be overhauled as outlined in Par. N -21;
cone type should be replaced.

N-27. Powr-Lok Chatter

a. Differential chatter is usually caused by use of
the wrong lubricant in the axle differential. To
eliminate the chatter, first drain the axle housing
thoroughly of the old lubricant. It is necessary to
rotate the wheels of the vehicle (by hand only), to
allow the lubricant in the Powr-Lok unit itself to
drain, Flush the differential, using a light engine
oil as the flushing agent, Do not use solvent.

b. Replace the drain plug. Refill with the correct
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amount of Willys Powr-Lok Differential Qil, Part
No. 94557,

¢. In the event the above procedure is not effective
after 200 miles of operation, overhaul disc type
differentials, replace cone type.

N-28. Powr-Lok Backiash

Excessive lost motion, or backlash in the vehicle
drive line, might be the result of excessive backlash
in the transmission, propeller shaft spline, universal
joint, ring gear and pinion, the axle shaft spline, or
the differential.

The lost motion in the differential can be measured
as follows:

a. Jack up one rear wheel.

b. Put the transmission in gear.

¢. Measure the travel of the jacked-up wheel on
a 10” radius from the wheel center. This total
movement should not exceed 111" in a new unit,
In order to restrict the backlash to the axle only,
make sure that the axle and yoke of the propeller
shaft does not move during the check.

d. If all causes of backlash mentioned above have
been eliminated, with the exception of the dif-
ferential, and differential backlash exceeds that
given in subparagraph ¢, overhaul the disc type
differential or replace the cone type.

N-29. Vehicle Vibrations

All F4-134 Models

See also Service Diagnosis in the Clutch Section
for other possible causes.

In some instances, a secondary vibration or chatter
will appear simultaneously with the one described
under TROUBLE SHOOTING at the end of the
Clutch Section. If this vibration is experienced
after the clutch disc has been replaced as described
there, proceed as follows to attempt correction.
a. Drive the vehicle for approximately 20 miles
[32 km.] to thoroughly heat the rear axle assembly.
Before the axle can cool, raise the vehicle on a
free-wheel grease lift or jack up the vehicle so that

both rear wheels are off the ground and install
axle stands for safety.

b. Disconnect the propeller shaft at the rear
universal joint and slowly turn the pinion shaft
by turning the companion flange. If the pinion
shaft does not turn freely and the motion does not
feel perfectly smooth, the preload on the pinion
bearings is at fault. There is either an insufficient
shim pack under the front pinion bearing or the
front pinion bearing cap is cocked. For correcting
either condition, it will be necessary to remove
the rear axle assembly from the vehicle.

c. To check the front pinion bearing cup for posi-
tive seating in the housing, insert a .0015” [0,0038
cm.] feeler gauge or piece of shim stock between
the bottom of the cup and the seat in the housing.
If the cup is squarely seated, it will not be possible
to insert the feeler at any point. Pinion bearing
cones and cups should be closely examined and
replaced if streaking, brinelling, or other damage
is evident,

d. If examination discloses that the front hearing
cup is squarely seated in the housing, check the
pinion bearing preload. The pinion shaft should
have no end play and should turn with a slight
drag (without grease seal installed) after the com-
panion flange has been installed and securely
tightened. Usually, the addition of a .003” [0,076
cm.] shim to the shim pack under the front pinion
bearing brings the desired result.

N-30. Rear Wheel Noise

Looseness of the rear axle shaft nut on semifloating
rear axles may produce a clicking or creaking noise.
This noise is audible when the vehicle is just start-
ing from a dead stop. The noise can usually be
stopped by torquing the nut 150 to 175 lb-ft.
[20,7 a 24,2 kg-m)]. If the condition has continued
for some time slight wear may have resulted allow-
ing the noise to persist. In this case, coat the hub,
key, and keyway with white lead and torque the
nut as specified. If the noise persists after this
treatment, replace the worn parts.
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SERVICE DIAGNOSIS

SYMPTOMS PROBABLE REMEDY
Axle Noisy on Full and Coast
Excessive Back Lash Bevel Gear and Pinion. ... ..... e Adjust
End Play Pinlon Shaft. . .. ... ... ... . .. . Adjust
Worn Pinion Shaft Bearing, .. .................. . .. Replace
Pinion Set Too DeepinBevel Gear. ... ...t i, Adjust
Pinjon and Bevel Gear Too Tight. ... .......uvurnenan i, Adjust

Wrong Lubricant Being Used (Powr-Lok Differential)

Chatter’ under

“Trouble Shooting
Powr-Lok” in this
Section.
Axle Noisy on Pull
Pinion and Bevel Gear Improperly Adjusted. ........................ Adjust
Pinion BearingsRough. . ........ ... Replace
Pinion Bearings Loose. .. ..... ottt oo e e e e Adjust
Axie Noisy on Coast
Excessive Backlash in Bevel Gear and Pinion. . ..........o.ov ... . ... Adjust
End PlayinPinion Shaft. .. ......... ... ... i, Adjust
Improper Tooth Contact. .. ... ... Adjust
Rough Bearings . ... ... ... i i e Replace
Backlash
Worn Differential Pinion Gear Washers. . ...................... . ... . Replace
Excessive Backlash in Bevel Gear and Pindon. .. .. ................... Adjust
Worn Universal Joints. .. ... ... .. e Replace
REAR AXLE SPECIFICATIONS
MODEL: L6-226 L.6-226 L6-226 F4-134 F4-134 F4-134
4WD 4xd 4x2 WD 4x4 4x2
REAR AXLE:
Make.......... .. ...... Spicer Spicer Spicer Spicer Spicer Spicer
Model. 53 44 44 53 44 44
Capacity................ 4500 1b. 3700 1b. 3700 1b. 4500 1b. 3700 Tb. 3700 1b.
R [2041 kg [1678 lkg.] {1678 ke.] [2041 kg ] [1678 kg.] [1678 kg.]
Description. . ... ... ... Semifloating Semifloating Semifloating Semifloating Semifloating Semifloating
Hypoid Gears | Hypoid Gears | Hypoid Gears Hypoid Gears | Hypoid Gears | Hypoid Gears
Drive.. . .......... .. ... Thru Springs | Thru Springs | Thru Springs | Thru Springs | Thru Springs | Thru Springs
Drive Pinion Offset.. .. ... 1.75" 1.5* 1.5 1.75" 1.5 1.57
44,45 mm.] [38,1 mm.] [38,1 mm.] {44,45 mm.] [38,1 mm.} [38,1 mm.]
Differential Pinions. . ... .. 2 2 2 2 2 2
(tear Ratio:
Standard. ... ... ... ... 488 to 1 4.27to 1 4.27 to 1 5.38to 1 538 to 1l 4.80 to 1
Optional...... . .. .., 3.38to 1 4.89to 1 4.8%to) | ... | L. 5.38to 1
Optional........ . .. ... 4.27 to 1 538tol T 1. 7 T T e
Ring Gear:
Pitch Diameter.. ...... 9.25" 8.5" 8.5" 9.25” 8.5” 8.5"
) 23,5 cm.] 21,6 em.} 21,6 cm.] [23,5 cm.] [21,6 em.] [21,6 ¢m.]
Pinion Adjustment. .. .... - Shim Shim Shim Shim Shim
Pinion Bearing Adjustment| ... .. . Shim Shim Shim Shim Shim

A
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STEERING SYSTEM

Contents
SUBJECT PAR.
Connecting Rod. .................... 0-9, G-20
Front Wheel Ahgnment ................... C-11
Camber. .. e 0-15
Caster.... .. ... ............. ..... ..0-16
Toe-In.. ... ... ... ... ... . .. . ... ... ... 0-12
Front Wheel Shimmy. ..... ... ... . e ...0-19
Front Wheel Turning Angle. . ... ........ ... 0-17
TieRod. ....... ..o 0-10
Steering Gear. . ............ ... .. ... 0-2
Adjustment. . ....... ... . ... .. .. ..., 0-3
Installation. .......... ... ... ........ ... 0-6
Overhaul. . ............. .. ... ...... Q-7
Removal. . . O-5
Steering Lmkage . ..0-8
Steering Wheel Ahgnment ................. 0-4

O-1. GENERAL

The steering system guides the vehicle through the
steering gear and the steering linkage. _

The stability and proper functioning of the steering
system depends in a large measure upon correct
alignment, and a definite procedure for inspection
of the steering system is recommended. In so doing,
nothing is overlooked and any trouble is ascertained
in the shortest possible time. It is suggested that
the following sequence be used:

a. Equalize tire pressures and level vehicle.

b. Inspect spindle pivot pins and wheel bearing
looseness.

¢. Check wheel runout.

d. Test wheel balance and bearing adjustment.
e. Check for spring sag.

f. Inspect brakes and shock absorbers.

g. Check steering assembly and the steering con-
necting rods.

h. Check caster.

i. Check toe-in.

j- Check toe-out on turns.

k. Check camber.

1. Check king pin inclination.

im. Check tracking of front and rear wheels.

n. Check frame alignment.

0-2. STEERING GEAR

The steering gear is a reducing gear which ex-
changes a relatively large amount of movement
with a small force, applied by the driver to the
wheel, for a much smaller amount of movement
with greatly increased force, to swing the front
wheels of the vehicle right or left for steering. The
steering gear must be adjusted to provide free ap-
eration without excessive play in the steering wheel.

0-3. Adjustment

When adjusting a steering gear remove all loads
from the unit by disconnecting the steering con-
necting rod (drag link) from the steering arm and

also loosen the instrument panel bracket and the
steering gear to frame bolts to allow the steering
post to correctly align itself. When retightening the
Us” [11,1 mm.] steering-gear-to-frame bolts, torque
them to 45 to 55 Ib-ft. [6,22 a 7,6 kg-m.]. Early
production Model ¥F4-134 4x2 vehicles were
equipped with 34" [9,5 mm.] bolts which should
be torqued 30 to 40 1b-ft. [4,15 a 5,5 kg-m.].

Do not tighten the steering gear to dampen out
steering trouble. Adjust the steering only to remove
lost motion or play within the unit,

The cam and lever steering gear is illustrated in
Fig. 294. It consists of a spiral cam, and a cross
shaft and lever assembly with two lever studs.
When the steering wheel is turned, the cam moves
the studs, causing rotary movement of the cross
shaft, which in turn causes angular movement of
the steering arm.

Adjustment of the ball thrust bearings No. 31 to
eliminate up and down play of the steering shaft
is accomplished by removing shims which are in-
stalled between the steering gear housing and the
upper cover, Before making this adjustment loosen
the housing side cover adjusting screw No. 21 to
free the pins in the cam groove. Loosen the housing
cover to cut and remove a shim or more as re-
quired. Install the screws and tighten. Adjustment
should be made to have a slight drag but allow the
steering wheel to turn freely with thumb and. fore-
finger lightly gripping the rim.

Shims installed for adjustment are .002”, .003", and
.010” (.0508, .0762 and .254 mm.) in thickness.

Adjustment of the tapered pins in the cam groove
is accomplished by adjusting screw Na. 21, Unlock
the adjusting screw and turn it in until a very
slight drag is felt through the mid-position when
turning the steering wheel slowly from one extreme
position to the other.

Backlash of the pins in the groove shows up as
end play of lever shaft, also as backlash of steer-
ing arm.

The cam groove is purposely cut shallow in the

straight ahead driving position for each pin. This
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feature permits a close adjustment for normal
straight ahead driving and provides precision steer-
ing and permits take up of backlash at this point
after the wear occurs without causing a bind else-
where. Always adjust within the high range through
the mid-position of pin travel. Do not adjust off
“straight ahead” position. Backlash in turned posi-
tions is not objectionable.

0O-4. Steering Wheel Alignment

‘To properly position the steering wheel on the steer-
ing column with the front wheels in the straight-
ahead position and the tapered pins of the steering
shaft and- lever positioned as close as possible to
to the high point of the cam groove, proceed as
follows:

g. Jack up the front of the vehicle. Use axle stands

nder the axle for safety.

b. Turn the steering wheel as far to the right as
possible,

¢. Turn the wheel from extreme right to extreme
left. Count the total number of turns required to
accomplish this movement.

d. Turn the wheel back to the right half the total
turns counted. The tapered pins should now be
positioned on the high point of the cam groove.
e. With the steering gear held in this position,

check to see if the cross bar of the steering wheel
is in a straight-across position perpendicular to the
center line of the vehicle. If it is not, while holding
the center position of the gear, remove the steering
wheel from the steering column. Position the steer-
ing wheel until the cross bar is perpendicular to the
center line of the vehicle. Reinstall the steering
wheel on the steering column.

0O-5. Steering Gear Removal

It is necessary to pass the steering gear down
through the floor pan.

a. Remove the left front fender.

b. On 4x2 models equipped with remote control,
disconnect the remote control rods from the trans-
mission control levers.

¢. Remove the horn button and steering wheel.

d. Remove the steering post bracket at the instru-
ment panel,

e. On 4x2 models equipped with remote control,
remove the gear shift lever.

f. Remove the exhaust pipe from the manifold.

g. Remove the steering column cover plate on the
floor board.

h. On 4x2 models equipped with remote control,
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FIG. 204—STEERING GEAR

Steering Wheel

Steering Wheel Nut
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Contact Button Cup

Horn Button

Trim Ring

Horn Button Spring

Horn Button Spring Cup

Steering Column Bearing

10. Lever Shaft Qil Seal

11. Lever Shaft Nut

12. Steering Gear Arm

13. Lever Shaft Oil Seal Gasket

14, Quter Housing Bushing

15. Shaft and Lever

6. Steering Gear Housing

17. Inner Housing Bushing

18. Bide Cover Gasket

19. Housing Side Caver

20. Adjusting Screw Lock Nut

21. Adjusting Screw

22. Steering Gear Column

23. Low and Reverse Remote Control Rod
24. High and Intermediate Remote Contrpl Rod
25. Housing Upper Cover

26. VUpper Cover Shim

27. Bearing Snap Ring

28. End Cover and Tube

29. Cam Bearing Ball

30. Steering Gear Tube and Ca

31. Cam Bearing Cup :

32. High and Intermediate Lever with Clutch
33. Remote Control Bracket with Cap
34. Remote Control Shifting Shaft
35. Control Shaft with Column

36. Bias Spring

37. <Control Lever Pin

38. Gear Shift Centrol Lever

39. Control Lever Ball
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remove two screws attaching remote control hous-
ing to the steering column.

i. Disconnect the horn wire.

J« On 4x2 models equipped with remote contral,
lower the remote control assembly down through
the floor.

k. Remove the steering connecting rod (drag link)
from the steering gear arm ball.

I. Remove bolts attaching the steering gear hous-
ing to the frame.

m. Remove the steering gear assembly by bring-
ing it down through the floor pan and over the
outside of the frame side rail.

0-6. Steering Gear Installation

Installation of the steering gear assembly is the re-
verse of the removal outlined above. Do not over-
look adjustment of the remote control shift rod as
outlined in the “Transmission’ section.

O-7. Steering Gear Overhaul

All models are equipped with the cam and lever,
variable ratio type steering gear.

While the various models are slightly different in
detail the following outline for dismantling and
assembly may be followed:

a. Remove the steering gear arm (Fig. 294, No. 12)
with a puller.

b. Loosen the lock nut and unscrew the adjusting
screw (21) two turns,

¢. Remove the side cover screws and washers. Re-
move the side cover (19) with its gasket.

d. Remove the lever shaft (15).

e. Remove the upper cover plate screws. Remove
the cover (25), cam, and wheel tube ‘and bearing
agsermnbly from the housing,

f. After dismantling as outlined above is completed,
ingpect cam grooves for wear, chipping and scor-
ing, also the ball races on the cam ends and the
separate ball cups. Existence of any of these con-

ditions indicates the necessity for parts replace-
ment.

g. Inspect the tapered stud mounted on the lever
shaft for flat spots and chipping. In the case of
either, replacement is usually advisable. Inspect
the lever shaft for wear and test the fit of the shaft
in the bushings.

h. Inspect condition of the oil seal at outer end
of lever shaft and the bearing at top end of steer-
ing column. ‘

i. Reassemble all parts to wheel tube in reverse
order of dismantling.

j. Assemble cam, wheel tube and bearing assembly
in housing, seating the lower bearing bail cup in
the housing.

k. With adjusting shims in place, assemble upper
cover and adjust the cam bearings.

I. Assemble lever shaft in housing and with gasket
in place assemble the side cover and set adjusting
screw for a minimum backlash of the studs in the
cam groove, with the steering gear at the center
point of travel.

m. When assembling upper bearing spring and
spring seat in jacket tube make sure that the
spring seat is positioned correctly. It must be in-
stalled with the lengthwise flange down against
the bearing and not up inside of spring coil.

n. Install steering gear assembly in chassis in the
reverse order in which it was removed.

o. After installing the assembly in the vehicle,
place the front wheels in the straight ahead posi-
tion. Temporarily install the steering wheel to
locate the mid-position of the steering gear. To
locate the mid-position, turn the steering wheel as
far to the right as possible and then turn in the
opposite direction as far as possible, noting the
total number of turns. Turn the wheel back Just
half of the total movement to place the gear in
mid-position.

p- With the steering gear in mid-position and the
wheels in the straight ahead position install steer-
ing gear arm on lever shaft.

FIG. 295—STEERING CONNECTING ROD
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When the steering gear arm is installed on early
production Model F4-134 vehicles, the line across
the face of the arm and the end of the shaft should
be in alignment. On later production F4-134 and
all L.6-226 vehicles, blind splines on the lever shaft

and in the steering gear arm ensure correct posi-

tioning of the arm.

. Remove the steering wheel without disturbing
the mid-position of the steering gear. Reinstall it
with the spokes positioned parallel with the vehicle
floor.

r. Do not overlook adjustment of the transmission
remote control shift rods as outlined in the “Trans-
mission Section”.

0-8. STEERING LINKAGE

The steering linkage must maintain constant toe-
in and good steering control under all driving
conditions. This requires ball joints at each end
of the tie rods and steering connecting rod. All
joints in the steering linkage must be kept well
lubricated for easy operation and long life. Should
the joints be worn, allowing excessive free motion
in the linkage, the joints must be replaced. When-
ever ball joints are replaced, toe-in must be reset.
Because some members of the steering system may
have become bent or distorted, a periodic inspection
should be made.

0-9. Steering Connecting Rod

The steering connecting rod is of the ball and sock-
et type. All ball seat springs and adjusting plugs
are identical, the only difference between front and
rear end being the relative location of the springs.
The correct assembly of the steering connecting
rod used on all models discussed here is shown in
Fig. 295. At the front or axle end, the spring and
spacer are assembled between the rod and ball seat,
while at the steering gear end, spring and spacer
are between the ball seat and the end plug. In the
illustration the front end is to the left.

When removing springs and seats for any reason,
make sure they are reassembled as shown in the
illustration because this method of assembly re-
lieves road shock from the steering gear in both di-
rections. To adjust the ball joint, screw in the plug
firmly against the ball, then back off one half turn
and lock with a new cotter pin inserted through
holes in the tube and the slot in the adjusting plug.
To adjust the ball joint at the steering gear arm,
screw in the end plug firmly against the ball, then
back off one full turn and lock with a new cotter
pin inserted through holes in the tube and the slot
in the adjusting plug.

The above adjustments will give the proper spring
tension and avoid any tightness when swinging
the wheels from maximum left to right turn,

The ball joints must be tight enough to prevent end
play and yet loose enough to allow free movement.

0-10. Tie Rod

The tie rods are of three piece construction con-
sisting of the rod and two ball and socket end as-
semblies. Ball and socket end assemblies are
threaded into each rod and locked with clamps
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around each end of the rod. Right and left hand
threads on tie rod end assemblies provide toe-in
adjustment without removing the tie rod ends from
the steering arms:

A single tie rod connects the steering knuckle arms
on all models except early production Model F4-134
4x2 vehicles.

The twin or divided type of tie rod used on early
production F4-134 4x2 vehicles requires that each
wheel be adjusted independently. See Fig. 251.

When wear takes:place in the tie rod end bail and
socket, it will be necessary to replace the ball and
socket assembly and also the rubber seal.

0-11. Front Wheel Alignment

Proper alignment of front wheels must be main-
tained in order td insure ease of steering and satis-
factory tire life.

The most important factors of front wheel align-
ment are wheel ‘camber, axle caster and wheel
toe-in, '

Wheel toe-in is tfle distance the wheels are closer
together at the front than at the rear.

Wheel camber is the amount the wheels incline out-
ward at the top from a vertical position.

Front axle caster is the amount in degrees that the
steering pivot pins are tilted towards the front or
rear of the vehicle. Positive caster is inclination of
the top of the pivot pin towards the rear of the ve-
hicle. Zero caster is the vertical position of the
pivot pin, Negative or reverse caster is the in-
clination of the top of the pin towards the front
of the vehicle.”

These points should be checked at regular inter-
vals, particularly when the front axle has been
subjected to a heavy impact. When checking wheel
alignment, it is important that wheel bearings and
knuckle bearings be in proper adjustment. Loose
bearings will affect instrument readings when
checking the camber, pivot pin inclination and
toe-in.

To accurately check camber andfcaster, use a wheel
aligning fixture. Camber and caster of the front
wheels are both preset. Camber cannot be altered
but caster can be adjusted by installing caster shims
between the axle pad and the springs, Wheel
toe-in may be adjusted. To measure wheel toe-in,

| |

|
|
|
|
- .
I

FIG. 206—FRONT WHEEL TOE-IN
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use a wheel aligning fixture or follow the procedure
given in Par. 0O-12.° '

0-12. Front Wheel Toe«In

Toe-in as illustrated in Fig. 296 is necessary to off-
set the effect of camber as shown in Fig, 297.

In the absence of a wheel aligning fixture, toe-in
may be set by measuring between the front wheels
at the edge of the rim, at the flange or at the tire

tread center. When making this adjustment the’

wheels must be in a straight ahead position. -

It is highly important that toe-in be checked regu-

larly and if found fo be out of adjustment, correc-
tion should be made immediately.

On all vehicles equipped with the planar type front
suspension, toe-in adjustment must be made at
curb weight.

The correct toe-in of the various models is found
in the specifications of this section.

0-13. Toe=In Adjustment
All except early F4-134 4x2 vehicles.

To adjust the wheel toe-in of these models, first
raise the front of the vehicle to free the front wheels.
Turn the wheels to the straight ahead pos1t1on
Use a steady-rest to scribe a pencil line in the
center of each tire tréad as the wheel is turned by
hand. A good way to do this is to first coat a strip
with chalk around the circumfeérence of the tread
at the center to form a base for a fine pencil line.

Measure the distance between the scribed lines at
the front and rear of the wheels using care that
both measurements are made at an equal distance
from the floor. The distance between the lines
should be greater at the rear than the front by the
amount shown in the specifications. To make -ad-
justment to obtain this distance loosen the clamp
bolts and turn the tie rod with a small pipe wrench.
The tie rod is threaded with right and left hand
threads to provide equal adjustment at both
wheels. Do not overlogk retightening the clamp
bolts

It is. common practlce to measure between the
wheel rims. This is satisfactory providing the wheels
run.true. By scribing a line on the tire tread, meas-
urement is taken between the road to tire contact
points which will reduce error due to wheel mn-out.

0«14, Toe-In Adjustment

Early F4-134 4x2 vechicles.

The toe-in of these models varies slightly in pro-
portion to the vehicle load due to the mdependent
front wheel suspension. The standard toe-in is cor-
rect for the wvehicle at curb weight, which is the
standard weight of the vehicle including fuel, oil,
water and spare tire. Guard against setting toe-in
when the vehicle is loaded.

To adjust, first jack up the front end of the vehicle
to free the front wheels. Turn the steering wheel
through its entire range of movement, counting the
turns, after which reverse the wheel one-half ‘the
total turns. In this position the steering wheel spokes
should set parallel to the windshield and the steer-

ing gear arm should be in the straight ahead posi-
tion (steering gear in straight- ahead dr1vmg po-
sition).

With the divided tie rod each wheel is adjusted in-
dependently which makes it necessary to first ad-
just both wheels to a true straight ahead position.
Be sure that the steering gear arm points straight
forward. If necessary loosen the tie rod adjusting
sleeve clamps and adjust the sleeves to position
the wheels.

Use chalk to coat a strip at the center of each tire
tread for the entire circumference of the tread. Use
a steady rest to hold a pencil against the exact
tread center and scribe 2 line in the chalked surface
around the tread by turning the wheel by hand,
After scribing both tires remove the jack and roll
the vehicle back and forth for a few feet to allow
the front wheels to return to normal running
position,

After positioning the wheels carefully measure be-
tween the scribed lines at the front and rear of the
tires and at an equal distance from the floor to set
the toe-in as specified. Correct adjustment will re-
quire approximately 14 turn of the adjusting sleeve
of each tie rod. Tighten the adjusting sleeve clamp
SCrews. '

0-15, Front Wheel Camber

The purpose of camber Fig. 297 is to more nearly
place the weight of the vehicle over the tire con-
tact on:the road to facilitate ease of steering.

The result of excessive camber is irregular wear of
tires on outside shoulders and is usually caused by
bent axle parts. ‘

The result of negative or reverse camber, if ex-
cessive, will be hard steering. and possibly .a wan-
dering condition. Tires will also wear on inside
shoulders. Negative camber is usually caused by
excessive wear or looseness of front wheel bearings,
axle parts or the result of a sagging axle.

Unequal camber may cause any or a combination
of the following conditions: unstable steering, wan-
dering, kick-back or road shock, shimmy or exces-
sive tire wear. The cause of unequal camber is usu-
ally a bent steering knuckle or axle end.
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Correct wheel camber of all models excepting those
equipped with planar type front suspension is set
in the axle at the time of manufacture and cannot
be altered by any adjustment. It is important that
the camber be the same on both front wheels,
Heating of any of these parts to facilitate
straightening usually destroys the heat treatment
given them at the factory. Cold bending may cause
a fracture of the steel and is also unsafe. Replace-
ment with new parts is recommended rather than
any straightening of damaged parts.

On those models equipped with planar type front
suspension the wheel camber is controlled by

shim packs No. 37, Fig. 252, which are installed

between the frame and the upper support arm
frame brackets. Adjustment is through selection
of the correct shim thickness. Shims .0607 and
120" (1.524 mm. and 3.048 mm.) in thickness
are available.

When adjustment is made the thickness of shim
packs required for each wheel must be determined
individually as one wheel of a vehicle may require
more shims than the other, due to some variation
in manufacture. Shim pack thickness between the
frame and brackets on any one side of the vehicle
must be of equal thickness. For additional infor-
mation see Section M.

0-16. Axle Caster

Caster angle is established in the axle design by
tilting the top of the kingpin toward the rear and
the bottom of the kingpin forward so that an
imaginary line through the center of the kingpin
would strike the ground at a point ahead of the
point of tire contact.

The purpose of caster Fig. 298 is to provide steering
stability which will keep the front wheels in the
straight ahead position also assist in straightening
up the wheels when coming ocut of a turn.

Caster of the front wheels is preset. If the angle of
caster, when accurately measured, is found to be
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incorrect, correct it to the specification given at
the end of this section by either installing new
parts or installing caster shims between the axle
pad and the springs.

If the camber and toe-in are correct and it is known
that the axle is not twisted, a satisfactory check
may be made by testing the vehicle on the road.
Before road testing, make sure all tires are properly
inflated, being particularly careful that both front
tires are inflated to exactly the same pressure.

If vehicle turns easily to either side but is hard to
straighten out, insufficient caster for easy handling
of vehicle is indicated. If correction is necessary, it
can usually be accomplished by installing shims
between the springs and axle pads to secure the
desired result. :

0-17. Front Wheel Turning Angle

When the front wheels are turned, the inside wheel
on the turn travels'in a smaller circle than the out-
side wheel, therefore, it is necessary for the wheels
to toe-out. This change in wheel alignment is ob-
tained through the length and angularity of the
steering knuckle arms in relation to the front axle.
The left steering knuckle arm controls the relation-
ship of the front wheels on a left turn and the right
arm controls the relation on a right turn. Should a
steering arm become bent, the entire housing must
be replaced. It is not safe to straighten the knuckle
arm,

0-18. TROUBLE SHOOTING

0-19 Front Wheel Shimmy

Wheel shimmy may be caused by various condi-
tions in the wheels, axle or steering system, or a
combination of these conditions. Qutlined below
will be found the usual corrections of this fault:

a. Equalize tire pressures and see that they are
according to specifications.

b. Check the wheel bearings for looseness. Be sure

that the inner wheel bearing race is not too loose
on the spindle.

¢. Remove both steering knuckles and carefully
inspect the upper and lower king pin bearings.
Inspect the bearing cups for evidence of brinelling,
pitting, or fretting. Any bearings that show the
slightest imperfection must be replaced. Adjust
the king pin bearings.

Reassemble and lubricate the front axle and steer-
ing linkage, installing new steering knuckle oil
seals if present seals show any wear.

d. Check wheel run-out. This check should include
radial run-out and wheel looseness on the hub.
e. Test wheel balance—check for blowout patches,
uniform tire tread, vulcanized tires, mud on inside
of wheels, and tires creeping on the rims.

f. Try switching front wheels and tires to the rear,
criss-crossing them in this operation.

g. Check for front spring sag, Also check for broken
spring leaves, broken center spring bolt, loose spring
clips (or tight clips), over lubrication of spring
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leaves, spring shackle bracket loose on frame, and
loose rear spring shackle. Be sure that the shock
absorbers are operating properly to eliminate bob-
bing of the front end.

h. Check brakes to make sure that one does not
drag.

i. Check the steering assembly and steering con-
necting rod. This includes the up and down play
of the steering worm shaft, end play of the cross
shaft, tightness of the steering gear in the frame,
tightness of steering gear arm, adjustment of the
steering connecting rod and condition of the steer-
ing tie rod ball joint ends. Adjust the steering con-
necting rod (drag link) to maximum safe tightness
at both ends. Examine the steering bellcrank
‘bearings, the shaft in the mounting bracket, and
the mounting bracket on the frame cross member,

j- Check front axle caster. This should be the same
on both sides, otherwise a locking brake may be
indicated causing a twisting action of the azle.
Correct caster is shown in specifications at the end
of this section.

k. Check the front wheel toe-in. See Specifications.
[. Check wheel toe-out on turns. This gives you

an indication of the proper angularity of the steer-
ing knuckle arms and tells whether or not they
have been bent and require replacing. These may
be checked by comparing them with new parts. If
an arm is bent, check for a bent tie rod.

m. Check wheel camber. This should be the same
on both wheels as shown on the Specifications.

n. Check the king pin inclination, See Specifica-
tions.

0. Check the tracking of the front axle and frame
alignment, which may be incorrect due to an
accident.

0-20. Steering Connecting Rod Interference
Early 4x2 models

Interference between the steering connecting rod
and steering arm may occur in some cases during
an extreme right-hand turn. To check for this con-
dition, have someone hold the steering wheel in a
full-right turn and check for any contact between
the connecting rod and steering arm. If such inter-
ference exists, the latest steering connecting rod
should be installed as it has been redesigned to
eliminate all possibility of interference,
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SERVICE DIACGNOSIS

SYMPTOMS

Hard Steering

Lack of Lubrication
Tie Rod Ends Worn
Connecting Rod Ball Joints Tight

Cross Shaft Improperly Adjusted.............

Steering Gear Parts Worn

Steering Loose

Tie Rod Ends Worn

Connecting Rod Ball Sockets Worn...........

Steering Gear Parts Worn

Steering Gear Improperly Adjusted...........

Road Shock

PROBABLE REMEDY

Lubricate All Connections

Replace
Adjuast
Adjust
Replace

Replace
Replace
Replace
Adjust

Turning Radius
Short One Side

Steering Connecting Rod Too Tight; Axle Spring
Clip Loose; Wheel Bearings Loose; Poor Shock Ab-
sorber Control.

Center Bolt in Spring Sheered Off, Axle Shifted,
Steering Arm Bent, Steering Arm Not Properly
Located on Steering Gear.

STEERING SPECIFICATIONS

ALL MODELS

Steering Gear:

Make................

Wheel............., ..

Bearings:

Ross
Cam and Lever
TL-12
19-16.7-19 to 1
17" dia. [43,18 ¢m.]

Cam-Upper.................... ..
Cam-Lower
Lever Shaft. ... ... ... ... ...
Steering Column Upper., . .. .......
Lever Shaft:
Clearance to Bushing. ......... .. ..
EndPlay........................
Lash at Cam (Straight ahead)... ...

Wheel Turns

Ball
Ball
Bushing
Ball

.0005" to 0025" [0,0127 a 0,0635 mm.]
000"

Slight Drag
3

MODEL: L6-226 L6-226 L.6-226 F4-134 F4-134 F4-134
4WD dxd 4x2 4WD 4x4 4x2
STEERING GEOMETRY:
King Pin Inclination. ... .. 715° 714° 714° 714° 7ls° 715°
Toe-in. ..o 3" to 3" 317 to 87 3" to 3" 3" to 34" 31" to 35" 3" to 3"
1,183 a [1,183 a [1.183 a [1,183 a {1,183 a 1,183 a
2,381 mm.] 2,381 mm.| 2,381 mm.] 2,381 mm.,] 2,381 mm.] 2,381 mm.]
Camber................. 114° 115° 1° 118° 114° 1°
Caster.................. 3¢ 3° 3° 3° ° 3°
Turning Radius. .. ....... 24’ [7,3 m.] 24 [7,3 m.] 22 [6,7 m.] 25 [7,6 m.] 25’ 7,6 m.] 22" [6,7 m.]
Turning Angle. ... ....... 20° 20° 29° 29° 29° 20°
Outside Wheel Angle with
Inside Wheel at 20°. ..., 20° 20° 21° 457 20° 20° 21° 457
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BRAKES

Contents
SUBJECT PAR, SUBJECT PAR,
Hand Brake..................c.ccvon.....P-7 Pedal Adjustment.......................P-5
Adjustment............................P9 Wheel Cylinder.........................P-12
Lever Adjustment. .....................P-8 Rattlesin Brakes. . .......................P-16
HydraulicBrakes. . ........................ P2 Relining Brakes. .........................P-10
Bleeding, . O ) Shoe Adjustment. . .......................P-6
MasterCyImder........................P-ll Squeaky Brakes. .........................P-15

P-1. GENERAL

All models discussed here are equipped with the
hydraulic type brakes. The hydraulic system on
all models is similar. As a general example of this
installation the Model F4-134 4WD system is il-
lustrated in Fig. 299.
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P-2. Hydraulic Brakes

In order to thoroughly understand the operation of
the hydraulic brake system, it is necessary to have
a good knowledge of the various parts and their
function, and to khow what takes place throughout
the system during the application and the release
of the brakes.
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FIG. 209 ~-BRAKE SYSTEM—MODEL F4-134 4WD

1--Right Front Brake Cylinder
2—Front Brake Hose
3—Right ¥ront Brake Tube
4-—Front Brake Tube Tee
.5—Right Brake Tube
6—Right Rear Brake Tube
7—Rear Axle Tee
8—Brake Hose
9—Clip
10—Left Rear Brake Tube
11—Spring Yoke (473-4WD only
12—Adjusting Rod Block
13—Fedal Retracting Spring
14—Master Cylinder Eye Bolt
15—Master Cylinder
16—5 Light Switch
17—Brake Pedal -
18—Pedal Pad

19—Hand Brake Ratchet Tube
20—Tube Bracket
21—Conduit Bracket

22—Left Front Brake Cylinder
23—Left Front Brake Tube
24—Tube Clip
25—Brake Tube
26—Conduit Clam
27—Hand Brake
28—Hand Brake Lever
29—Left Lever Bracket
30-—Retracting Spring
31—Adjusting Red
32—Hand Brake Equal:zer
33—Rear Cable .
34—Retracting Sprmg Rod
35—Frame Clamp -
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12131415

FIG. 300—MASTER BRAKE CYLINDER

1—Push Rod

2—RBoot

3—Piston Stop Lock Wire
4—Stop Plate

5—Piston

8—Valve Seat
9—Supply Tank

The piston in the master cylinder, Fig, 300 and
Fig. 301 receives mechanical pressure from the
brake pedal and exerts pressure on the fluid in the
lines, building up hydraulic pressure which moves
the wheel cylinder pistons. The master cylinder
primary cup No. 6 is held against the piston by the
piston return spring which also holds the check
valve against the seat.

The spring maintains a slight fluid pressure in the
lines and in the wheel cylinders to prevent the pOs-
sible entrance of air into the system. The secondary
cup which is secured at the opposite end of the
piston, prevents the leakage of fluid into the rubber
boot. The holes in the piston head are for the pur-
pose of allowing the fluid to flow from the space in
back of the piston into the space between the pri-
mary cup and the check valve, keeping sufficient
fluid in the lines at all times. The holes in the check
valve case allow the fluid to flow through the case,
around the lips of the rubber valve cup and out
into the lines during the brake application. When
the brakes are released, the valve is forced off the
seat permitting the fluid to return to the master
cylinder. The piston assembly is held in the oppo-
site end of the housing by means of a lock wire
(retainer spring). The rubber boot that fits around
the push rod and over the end of the housing pre-
vents dirt or any foreign matter from entering the
master cylinder.

The wheel cylinder, Fig. 302, and Fig. 303, is a

double piston cylinder, the purpose of the two pis- k
tons being to distribute the pressure evenly to each

of the two brake shoes. Rubber piston cups on the
pistons prevent the leakage of fluid. The rubber
boots over the end of the cylinder prevent dust and
dirt or foreign material from entering the cylinder.
When pressure is applied to the brake pedal, the
master cylinder forces fluid through the lines and
into the wheel cylinders. The pressure forces the
pistons in the wheel cylinders outward, expanding
the brake shoes against the drums. As the pedal is
further depressed, higher pressure is built up within
the hydraulic system, causing the brake shoes to
exert a greater force against the brake drums,

Ag the brake pedal is released, the hydraulic pres-

sure is released and the brake shoe return spring
draws the shoes together, pushing the wheel cylin-
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6—Master Cylinder Cup
7—Valve Spring Assembly

10—Filler Cap Gasket

11—Filler Cap

12—Qutlet Fitting Gasket
13——Qutlet Fitting

14—Outlet Fitting Bolt Gaskeat
15—0Cutlet Fitting Bolt

der pistons inward and forcing the fluid out of the
cylinders, back into the lines toward the master
cylinder. The piston return spring in the master
cylinder returns the piston to the piston stop faster
than the brake fluid is forced back into the master
cylinder, which creates a slight vacuum on the head
of the piston, The vacuum causes a small amount
of fluid to flow through the holes of the piston head,
past the lip of the primary cup and into the forward
part of the cylinder. This action keeps the cylinder
filled with fluid at all times, ready for the next
brake application. As fluid is drawn from the space
behind the piston head it is replenished from the
reservolr through the intake port. When the piston
is in fully released position the primary cup clears
the by-pass port, allowing the excess fluid to fow
from the cylinder into the reservoir as the brake
shoe retracting springs in all cylinders continue to
force the fluid back into the master cylinder.

P-3. Brake Service
To service the brakes, follow the procedure below:

a. Check the fluid level in the brake master cylin-
der. See Lubrication Section B.

b. Check brake pedal adjustment. See Par. P-5.

¢. Check brake pedal travel. If the pedal travels
more than halfway to the floor, the brakes may need
adjusting to compensate for lining wear or they
may need relining. How much lining is left can only
be determined by a visual lining inspection. See
Par. P-6 for brake adjustment; Par. P-11 for re-
lining brakes.

d. If the brakes pull to one side after adjustment,
check tire pressures. All tires must be inflated to
recommended pressures to ensure even braking, If
the condition persists, examine the brake linings
for foreign material and clean as necessary. If clean-
ing does not correct the condition the linings should
be replaced. If the side pull persists, check front
wheel alignment and balance.

€. Check the brake system for leaks by applying a
steady pressure on the brake pedal. A leak in the
system will allow the pedal to “fall away”. If the
pedal “falls away™ check for a leaking wheel cylin-
der. Remove wheels and drums and carefully check
each cylinder. Also examine all lines and fittings.
Rebuild or replace all wheel cylinders (Par. P-12)
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if one is defective as they are all probably in poor
condition. If the leak has allowed brake fluid to get
on the linings, the linings will have to be replaced.
f. A “spongy”’ brake pedal indicates the pressure
of air in the hydraulic system. This condition must
be corrected by bleeding the brakes, See Par. P-4,
g- Should the brakes become locked so that the
vehicle cannot be moved, the brakes may be re-
leased by opening the bleeder screw on any one of
the wheel cylinders. Before the vehicle is driven,
correct the cause of the condition. The cause may
be either a defective master cylinder or the use of
low grade brake fluid which has expanded because
of heat.

FIG. 301—BRAKE MASTER CYLINDER

1—Retainer Spring
2—Piston Stop
3—Cup Ring

9—Check Valve
10—Return Spring
11—Pritnary Cup

4—Intake Port 12—Piston
5—By-Pass Port 13—Secondary Cup
6—Fill Cap 14—Boot
7—-Sl;fply Tank 15—Link

8—Valve Seat

P-4. Bleeding Brakes

The hydraulic brake system must be bled whenever
a fluid line has been disconnected or air gets into
the system. A leak in the system may sometimes
be indicated by the presence of a spongy brake
pedal. Air trapped in the system is compressible
and does not permit the pressure applied to the
brake pedal, to be transmitted solidly through to

FIG, 302—WHEEL BRAKE CYLINDER
1—Cylinder Baot 4—Cup Spring

2—Piston 5—Cylinder Cup
3—Bleeder Screw

the brakes. The system must be absolutely free
from air at all times. When bleeding brakes, bleed
at that wheel with the longest line from the master
cylinder first, the next longest second, etc. During
the bleeding operation the master cylinder must be
kept at least 24 full of hydraulic brake fluid.

To bleed the brakes, first carefully clean all dirt
from around the master cylinder filler plug. Re-
move the filler plug and fill the master cylinder to
the lower edge of filler neck. Clean off all bleeder
connections at all four wheel cylinders. Attach
bleeder hose and fixture to right rear wheel cylinder
bleeder screw and place end of tube in a glass jar,
and submerged in brake fluid. Open the bleeder
valve one-half to three-quarters of a turn. See
Fig. 304.

FIG. 303—BRAKE WHEEL CYLINDER

1—Boot 4—Cup Spring
2—Piston 5—Cylinder
3—Cylinder Cup 6=—Bleeder Screw

Depress the foot pedal, allowing it to return very
slowly. Continue this pumping action to force the
fluid through the line and out of the bleeder hose
which carries with it any air in the system. Wher
bubbles cease to appear at the end of the bleedes
hose, close the bleeder valve and remove the hose,
After the bleeding operation at each wheel cylinde:
has been completed, fill the master cylinder reser-
voir and replace the filler plug.

FIG. 304—BLEEDING BRAKES

1—Bleeder Screw 2—Biceder Hose
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Do not re-use the liquid which has been removed
from the lines through the bleeding process be-
cause of air bubbles and dirt.

P-5. Brake Pedal Adjustment

There should always be at least 14" (12.7 mm.)
free pedal travel before the push rod engages the
master cylinder piston.

This adjustment is accomplished by shortening or
lengthening of the brake master cylinder eye bolt
No. 14, Fig, 299. This is done so the primary cup
will clear the by-pass port when the piston is in the
off position, otherwise the compensating action of
the master cylinder for expansicn and contraction
of the fluid in the system, due to temperature
changes, will be destroyed and cause the brakes
to drag.

P-6. Brake Adjustment

The brakes used on these models are of the two
shoe sclf-centralizing type without brake anchor
adjustments. _ _

To adjust this type of brake, first jack up all four
wheels. Be sure that the brake pedal has approxi-
mately 14" (12.7 mm.) free travel without moving
the master cylinder piston. Centralize the brake
shoes in the drums by making a hard brake appli-
cation and releasing the pedal. At each left front
and left rear wheel turn the forward shoe adjusting
cam clockwise until the shoe is tight against the
drum, see Fig. 305. Turn the cam in the opposite
direction until the wheel rotates freely without
brake drag. At each right front and right rear wheel
turn the forward shoe adjusting cam counter-clock-
wise until the shoe is tight against the drum and
then turn the cam in the opposite direction until
the wheel rotates freely without drag.

Repeat this procedure for the reverse or rear brake
shoes, but on the left wheels turn the rear adjusting
cams counter-clockwise to tighten and on the right
wheels turn the rear adjusting cams clockwise to
tighten.

P-7. Hand Brake ‘

On all models the rear brake shoes are operated
through cables and conduits to form the hand or
‘parking brake,

FIG. 305—BRAKE ADJUSTMENTS

P-8. Hand Brake Lever Adjustment

Later production wvehicles have g different hand
brake lever. This latest lever can be identified by
appearance and is shown in Fig. 306. The operator
can adjust this lever.
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The hand brake is either fully on or fully off,
never part way on. It affords increased mechanical
leverage and is adjustable for the amount of tension
applied to the hand brake cable.

To set the hand brake, first set the foot brakes
and then pull the hand brake lever up to a hori-
zontal position. To release the hand brake, push
the lever down to the vertical position,

FIG. 306—HAND BRAKE LEVER

The tension which is applied can be changed by
rotating the knurled knob at the end of the handle.
A counterclockwise rotation (as viewed from above)
as indicated by the arrows increases the tension
applied. Rotating the knob in the opposite direction
will decrease the applied tension.

This adjustment does not eliminate or change the
requirement for periodic wheel brake adjustment.

P-9. Hand Brake Adjustment

The foot brakes must be satisfacterily adjusted be-
fore attempting adjustment of the hand brake.
To adjust the hand brake raise both rear wheels
free of the floor. Pull up three notches on the hand
brake lever and tighten the adjustment until the
rear brakes drag slightly. Release the hand brake
lever and check the rear wheels for drag. The
wheels must turn freely with the lever released.
All models are equipped with the brake cable
equalizer and adjusting rod located directly back
of the frame center cross member, No. 31, Fig. 299,

P-10. Relining Wheel Brakes

When necessary to reline the brakes, the vehicle
should be raised so that all four wheels are free.
Remove the wheels and the hubs and drums which
will give access to the brake shoes. Install wheel
cylinder clamps or keepers to retain the wheel
cylinder pistons in place and prevent leakage of
brake fluid while replacing the shoes. Turn all
eccentrics to the lowest side of the cam and then
remove the brake shoe return springs.

Brake shoes may be distorted by improper lining
installation and linings should be ground true after
installation on the shoes. For this reason it is rec-
ommended that new or replacement shoe and lining
assemblies be installed.
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FIG. 307—WHEEL HUB OIL SEAL DRIVER
Inspect the oil seals in the wheel hubs. If the con-
dition of any oil seal is doubtful, replace it. Install
the oil seal with an oil seal driver as shown in
Fig. 307.

Install the brake shoes on the brake backing plates
and remove the wheel cylinder clamps.

NOTE: On some vehicles, the lining on the forward
shoe is longer than the lining on the reverse shoe.

Install the eccentrics and the brake shoe retaining
springs.

Should a brake drum be rough and scored, it may
be reconditioned by grinding or turning in a lathe.
Do not remove more than .030” [.762 mm.] thick-
ness of metal (.060” [1.52 mm.]-overall diameter).
If a drum is reconditioned in this manner, either the
correct oversize lining (030" [0,762 mm.]-oversize
linings supplied by Factory) must be installed or a
shim equal in thickness to the metal removed must
be placed between the lining and shoe so that the
arc of the lining will be the same as that of the drum.

Tnstall the hubs and drums and make a major ad-
justment of the brakes.

If it is found when wheels are removed that there
is brake fluid leakage at any of the wheel cylinders,
it will be necessary to recondition that wheel cylin-
der and bleed the brake lines. This subject is cov-
ered under the heading, “Wheel Cylinders.”

Whenever the brake lining is renewed in one front
or one rear wheel be sure to perform the same oper-
ation in the opposite front or rear wheel, using the
same brake lining as to color and part number,
otherwise unequal brake action will result.

P-11. Hydraulic Brake Master Cylinder

Should it be necessary to recondition the master
cylindet, the method of removal is ohvicus.

After the master cylinder Fig. 300 has been re-
moved it should be dismantled and thoroughly
washed in alcohol. Never wash any part of the
hydraulic braking system with gasoline or kerosene.
After the parts have all been thoroughly cleaned
with alcohol. make a careful inspection, renewing
those parts which show signs of being deteriorated.
Inspect the cylinder bore and if found to be rough
it should be honed out or a new cylinder installed.

The clearance between the piston and the cylinder
bore should be .001” to .005” (025 to .127 mm.}.
Clean out the cylinder with alcohol and with a wire
passed through the ports that anen from the supply
reservoir into the cylinder bore, make sure that
these passages are free and clear of any foreign
matter. It is our recommendation that a new piston,
primary cup, valve and valve seat be installed
when rebuilding the master cylinder.

Install the valve seat in the end of the cylinder
with -the flat surface toward the valve. Install the
valve assembly. Install return spring and primary
cup. The flat side of the cup goes toward the
piston. Install piston, stop plate, and lock wire
(retainer spring). Install fitting connection with
new gasket. Fill reservoir half full of brake fluid
(see Par. B-29) and operate the piston with the
piston rod until fluid is ejected at fitting. Install
the master cylinder to the frame and fill to a level
14" [1,3 cm.] below the top of the fill hole. Make
the necessary connections and adjust pedal clear-
ance-to 14" {1,3 cm.] free play.

Bleed the brake lines as instructed in Par, P-4.

Recheck the entire hydraulic brake system to make
sure there are no leaks.

P-12. Wheel Cylinder

Some vehicles are equipped with 1”7 [25 mm.] di-
ameter front wheel brake cylinders, others with
114" [29 mm.] diameter cylinders. Both front wheel
cylinders and both rear wheel cylinders must have
the same diameter or unequal braking will result.
Make sure a replacement brake cylinder has the
same part number as the original cylinder.

To remove a wheel cylinder jack up the vehicle
and remove the wheel, hub and drum. Disconnect
the brake line at the fitting on the brake backing
plate. Remove the brake shoe return spring which
allows the brake shoes at the toe, to fall clear of
the brake cylinder. Remove two screws holding
wheel cylinder to the backing plate.

Remove the rubber dust covers on ends of cylin-
der and then the piston and piston cups apd the
spring. See Fig. 303,

Wash the parts in clean alcohol. Examine the cylin-
der bore for roughness or scoring. Check fit of pis-
tons to cylinder bore by using a .002” (051 mm.)
feeler gauge. When reassembling the cylinder, dip
springs, pistons and piston cups in brake fluid. In-
stall spring in center of the wheel cylinder. Install
piston cups with the cupped surface towards the
spring so that the flat surface will be against the
piston. Install pistons and dust covers. Install wheel
cylinder to the backing plate, connect brake line
and install brake shoe return spring. Replace wheel,
hub and drum, then bleed the lines as instructed
under heading, “Bleeding Brakes”. Adjust brakes if
required.

P-13. Care of Brakes

No brake can be expected to work well when grease
or oil is allowed to leak into the drum from the rear
axle. Little breaking friction can be obtained be-
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tween brakes and drums when the surface is cov-
ered with oil and grease.

Care should be exercised to see that excessive
amounts of lubricants are not put into the front
hubs or the rear axle bearings or differential. Keep
the grease retainers in good condition,

Whenever wheels are removed, it is advisable to
wash off the drums with a suitable solvent so that
all grease and dirt are removed. Should there be a
quantity of grease on the linings, this can also be
washed off with solvent, however, should the linings
be thoroughly saturated with grease, there is noth-
ing that can be done except to replace the lining,

P-14. TROUBLE SHOOTING

P-15. Squeaky Brakes

In most cases, squeaks are entirely eliminated by
correct adjustment of the brakes. Squeaks may be
caused however, by glazed linings, lining wore thin
to the point of exposed rivets or by vibration. A
drum will not vibrate when the brake is securing
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uniform contact over the entire lining surface, ex-
cept when due to improper conditions such as the
linings becoming glazed. Glazed surface of the
brzke linings may be removed by a stiff wire brush.

Occasionally squeaks are caused by roughened sur-
face of the drum, which can usually be remedied
by rubbing down with emery cloth and by wiping
the brakings surface clean, In extreme cases it may
be necessary to reface the drum in a lathe. Should
this be done, do not remove a metal thickness
greater than .030” (.762 mm.)—.060” (1.52 mm,)
overall diameter.

P-16. Ratties in Brakes

See that the tension of the springs in the brakes
and attached to the control system are sufficient to
return brakes and brake mechanism to their normal
position. Return springs are so placed that they
keep all slack out of the control system by tension
on all joints,

Brakes will not rattle inside the drum if the springs
holding the shoes are kept at the proper tension.
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SERVICE DIAGNOSIS

SYMPTOMS PROBABLE REMEDY
Brakes Drag
Brake Shoes Improperly Adjusted. ... ... .. .. Readjust
Piston Cups—Enlarged. . ................... ‘Flush All Lines with Alcohol—Install New Cups in
Mineral il or Improper Brake Fluid in System Wheel and Master Cylinders

Improper Pedal Adjustment. ........... .. ... Adjust Master Cylinder Rod
Clogged Master Cylinder Compensating Port.. Clean Master Cylinder

- One Brake Drags

. Brake Shoe Adjustment Incorrect. .. .. .. .... Adjust
Brake Hose Clogged. ... .................... Replace
Return Spring Broken....................... Replace
Wheel Cylinder Piston or Cups Defective. . .. .. Replace
Loose or Damaged Wheel Bearings. ........... Adjust or Replace
Brake Grabs—Car Pulls to One Side
Brake Anchor Pin Adjustment Incorrect. .. ... Adjust
Grease or Brake Fluid on Lining. . .. .. ... . ... Replace Lining
Dirt Between Lining and Drum. . ........ .. .. Clean With Wire Brush
Drum ScoredorRough. .. .................. Turn Drum and Replace Lining—Shim Lining
Loose Wheel Bearings. ... ... . ... ... L. Adjust
Axle Spring Clips Loose. .................. .. Tighten
Brake Backing Plate Loose. . ................ Tighten
BrakeLining. . ........................... . Different Kinds on Opposite Wheels
Brake Shoe Reversed. .. ....... T Forward and Reverse Shoes Reversed in One Wheel
Tires Under-Inflated . ... .............. .. ... Inflate
Tires Worn Unequally .. ... ................. Replace or Change Around to Opposite Wheels
Glazed or Worn Lining. . ... . ......... ... .... Replace Linings
Restricted Brake Line....................... Locate and Repair
Excessive Pedal Travel
Normal Lining Wear. ... .................... Adjust
Lining WornQut......... ... ............ .. . Replace
Leakin Brake Line.. ... ... ............... Locate and Repair
Scored Brake Drums........................ Replace or Regrind—8him Lining
Incorrect Brake Lining. . . ... ... ........... .. Replace
Air in Hydraulic System. ................... Fill Master Cylinder and Bleed Lines
Spongy Brake Pedal
AirinLines................................ Bleed Lines
Brake Shoe Adjustment Incorrect. . .......... Adjust
Insufficient Brake Fluid. .. ............. ., ... Fill Masier Cylinder
Excessive Pedal Pressure -
Grease or Brake Fluid in Lining....... .. .., ., Replace Lining
Shoes Improperly Adjusted.................. Major Adjustment
Warped Brake Shoes. .. ......... . ........... Replace
Distorted Brake Drums. .. ... ............... Replace or Regrind—Shim Lining
Gilazed or Worn Lining. . .. ... .............. Replace Linings
Restricted Brake Line. .. ................... Locate and Repair
Faulty Brake Cylinder. .. ................ ... Repair or Replace
Insufficient Brake Fluid. ... ......... ... ... Fill Master Cylinder
Squeaky Brakes
Brake Shoes Warped or Drums Distorted. ... .. Replace
LiningLoose............ .. .. ..c.ccvuiuai.. Replace
Dirt Imbedded in Lining. ................... Clean With Wire Brush or Replace
Improper Adjustment. ... ................... Adjust
0il or Grease on Lining. .................... Replace Linings
Glazed or Worn Lining. . ................... Replace Linings
DrumScored. .............. ... ., Turn Drum and Replace Linings
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BRAKE SPECIFICATIONS

BRAKES: ALL MODELS
Type. o o e e Hydraulic Internal Expansion Non-Servo Floating Shoe
Effective Area. . ..................... 161.16 sq. in. [1039 cm?]
Total Area. ... ..., 176.2 sq. in. [1150 cm?®}
Drum Diameter: '
Front.. ... . ... ... 117 [27,9 cm.]
Rear........... ... 117 (27,9 cm.]
SheeLining. . ....................... Molded Asbestos Riveted

Lining Size:
Front Shoe:
Front Wheel ... .. ................
Rear Wheel. . ....................
Rear Shoe;
Front Wheel . .. ..................
Rear Wheel. . ... .. .............

Wheel Cylinder Bore:
Front

Master Cylinder Bore............ e
Available Pedal Travel.... ... .........
Pedal Free Travel. ..., ...............

Line Pressure @ 100 1b. [45 kg.]
Pedal Load........................

Parking Brakes. ... ..................
Location................ ... ......

12.25 x 2 x .212 {25,48 cm. x 5,08 cm.
12,25 x 2 x .212 [25,48 em. x 5,08 cm.

10.03 x 2 x .212 25,48 cm, x 5,08 cm.
10.03 x 2 x .212 [25,48 cm. x 5,08 cm.

134" [2,85 em.]
172,54 cm.)
17 {2,54 cm.)
7' 17,7 cm.l
14% (1,27 cm.]

550 psi. [38,6 kg-cm?)

Hand Lever and Cable
Left of Steering Column
Rear Service Brakes

x 5,38 mm.|
x 5,38 mm.|

% 5,38 mm.]
X 5,38 mm.]
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WHELELS
Contents
SUBJECT PAR. SUBJECT PAR.
Bearing Maintenance. .. ...... .. ..o Q-8 Front Wheel Bearings. .................... Q-3
Brake Drums. .. ..o vvvvveverceeeovee..-.-Q9 Adjustment — 4-wheel-drive. ............ Q-4
Captive Air Tires.. ... ... ...t Q-14 Adjustment — 2-wheel-drive. .. ......... .Q-5
Demounting. . ... ..ooovoveeonreoonnn-..-Q17 Grease Protector........ ... oo Q-10
Infating. .. ..o vv i Q-15 Rear Wheel Bearings. . . ........ ... Q-6
Mounting. ... .. oo Q-16 Adjustment. .. ... Q-7
REPAIT. . ..o v Q-18 L T - T O Q-11
Wheel Balancing. ....... R Q-2, Q-19

Q@-1. GENERAL

The front wheels of all models discussed here are
carried on two opposed tapered bearings as shown
in Fig. 308 and 309.

Each rear wheel is carried on a single tapered roller
bearing mounted on the axle shaft as shown in
Fig. 310 and 311.

To check the wheel bearings for adjustment, brakes
must be free and in fully released position.

@-2. Wheel Balancing

Wheel balancing with the wheel on the vehicle is
recommended with one exception. The wheels from
any Powr-Lok axle should always be removed for
balancing.

@-3. Front Wheel Bearings

Adjustment of the front wheel bearings is critical
because it establishes the running clearance of the
wheel bearings. Wheel bearing adjustment that is
too tight preloads the bearings and causes them to
run hot. Loose wheel bearings permit the drum hub
to shift its position on the bearings as thrust loads

vary with accelerating, braking, and cornering.
Loose bearings also cause erratic braking.

To check the front wheel bearings raise the front
end of the vehicle with a jack so that the tires clear
the floor.

Grip the tire and test sidewise shake of the wheel.
If bearings are correctly adjusted, shake of wheel
will be just perceptible and wheel will turn freely
with no drag.

If bearing adjustment is too tight, the rollers may
break or become overheated. Loose bearings may
cause excessive wear and possible noise,

If this test indicates adjustment is necessary, pro-
ceed as follows:

Q-4. Front Wheel Bearing Adjustment

All 4-Wheel-Drive Models

With the vehicle on the jack, remove the hub cap,
axle shaft nut, washer or snap ring, and driving
flange. Use front axle shaft driving flange puller,
Tool No. W-163, shown in Fig. 242 and a hub cap
puller as shown in Fig. 241.

Bend the lip of nut lockwasher so that adjustment

I O

FIG. 308—FRONT WHEEL ATTACHING PARTS — 4-WHEEL-DRIVE VEHICLES

1—Brake Assembly
2—0il Seal
3——Inner Bearing
4—Jnner Bearing Cup
5—Hub and Brake Drum
6—Bearing Lockwasher
7—Lock Nut
8—Bearing Nut Locking Washer
9—Adjusting Shim
10—Driving Flange

11—Axle Shaft Nut Weasher
12— Axle Shaft Nuy
13—Hub Cap

14—Cotter Pin

15—Flange Bolt
16—Lockwasher

17—Whee! Nut
18—Backing Plate Bolt
19—Lockwasher
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FIG. 309--FRONT WHEEL ATTACHING PARTS — 2-WHEEL-DRIVE VEHICLES

1. Brake Assembly 10.
2. Grease Shield Gaslket 1L,
3. Grease Shield 12
4. Hub Dust Washer 13.
5. Inner i 14,
6. Inner Bearing Cup 15.
7. Hub and Brake Drum 16.
8. Outer Bearing Cup 17.
9 Outer Bearing

Washer
Nut

. Cotter Pin

Hub Cap

Wheel Nut

Brake to Knuckle Bolt
Lockwasher

Nut

& -
16 15 14 @3
¥
@@
FIG. 310—REAR WHEEL ATTACHING PARTS

i. Retaining Flange 9. Axle Shaft Washer
2. Brake Assembly 10, Axle Shaft Nut
3. Adjusting Shim 11. Cotter Pin
4. Grease Retainer 12. Hub Cap
5. Grease Shieid Gasket 13. Wheel Nut
6. Greane Shield 14, Axle Flange Bolt
7. Hub sod Drum 15. Lockwasher
8. Axle Shaft Key 16, Nut
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locknut and lockwasher may be moved. Rotate the
wheel and tighten the adjusting nut until the wheel
binds. Then back off nut about one-sixth turn or
more if necessary making sure that the wheel ro-
tates freely without sidewise shake., Replace the
lockwasher and locknut and do not fail to bend
over the lockwasher lip.

Check the adjustment and reassemble the driving
flange. Make sure the gasket is properly installed
between the hub and the flange.

Q-5. Front Wheel Bearing Adjustment
All 2-Wheel-Drive Models

With the vehicle still on the jack, remove the hub
cap and the wheel retaining nut cotter pin. Rotate
the wheel and tighten the wheel retaining nut until
the wheel binds. Then back off nut about one-sixth
turn or more if necessary making sure wheel ro-
tates freely without sidewise shake. Replace the
cotter pin and hub cap.

Q-6. Rear Wheel Bearings

Raise wheel on which adjustment is to he made,
by placing a jack under the axle housing. With
hands, test sidewise shake of the wheel. If bearings
are correctly adjusted, shake of wheel will be just
perceptible and the wheel will turn freely with no
drag. If adjustment is necessary proceed as follows.

Q@-7. Rear Wheel Bearing Adjustmént

The bearing adjusting shims are placed between
the brake backing plate and axle flange as shown
in Fig, 311, No. 2. To make this adjustment remove
the hub cap, the cotter pin, the axle shaft nut and
use a wheel puller to remove the wheel hub. Re-
move the bolts holding the brake dust shield, grease

FIG. 311—REAR WHEEL HUB
AND BEARING

and bearing retainer and the brake backing plate.
Remove or install shims to adjust the bearings to
provide .003” to .007”7 (.076-.177 mm.) end float
of the axle shaft.

On all Spicer semi-floating type rear axles, the
bearing shim packs are installed at both axle hous-
ing flanges.

On all Timken semi-floating type rear axles, the
shims may be installed at one flange only or the
clearance may be divided equally and shims in-
stalled at both flanges.

Q@-8. Maintenance of Wheel Hub Bearings

Under normal operating conditions the hub bear-
ings require lubrication only every 6000 miles
(9600 km.). It is necessary to disassemble and re-
move the bearings from all front wheels to properly
lubricate them. All models having semi-floating
type rear axles are equipped with lubricators.

When hubs and bearings are removed for lubrica-
tion, they should be thoroughly washed in a suitable
cleaning fluid, The bearings should be given more
than a casual cleaning. Use a clean stiff brush to
remove all particles of old lubricant from bearings
and hubs. After the bearings are thoroughly cleaned
inspect them for pitted races and rollers, also check
the hub oil seals. Repack the bearing cones and
rollers with grease and reassemble hub in the re-
verse order as that of dismantling. Test bearing
adjustment as covered under “Bearing Adjust-
ment”.

When installing the hubs and drums, the hubs with
the right hand threaded studs are placed on the
right hand side of the vehicle. The left hand thread-
ed studs are on the left hand side, viewing the
vehicle from the rear.

Q-9. Brake Drums

The brake drums are attached to the wheel hubs
by five serrated bolts. These bolts are also used
for mounting the wheels on the hub. To remove
a brake drum, press or drive out the serrated bolts
and remove the drum from the hub.

When placing the drum on the hub, make sure that
the contacting surfaces are clean and flat. Line up
the holes in the drum with those in the hub and
put the drum over the shoulder on the hub. Insert
five new serrated bolts through the drum and hub
and drive the bolts into place solidly. Place a round
piece of stock approximately the diameter of the
head of the bolt, in a vise; next place the hub. and
drum assembly over it so that the bolt head rests
on it. Then swage the bolt into the countersunk
section of the hub with a punch.

The runout of the drum face should be within .003”
(.076 mm.). If the runout is found to be greater
than .003” {.076 mm.), it will be necessary to reset
the bolts to correct the condition.

The left hand hub bolts are identified with an “L”
stamped on the head of the bolt.

The left hand threaded nuts may be identified by
a groove cut around the hexagon faces.

Hubs containing the left hand threaded hub bolts
are installed on the left hand side of the vehicle.
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@-10. Grease Protector
Late Model L6-226 4WD and F4-134 4WD vehicles.

An improved hub and brake drum assembly and
companion grease protector were installed in pro-
duction effective with these serial numbers:

L6-226 4WD F4-134 4WD
55168-14472 55148-10975
55268-33884 55248-11555
55368-11281 55348-10060

Only the later grease protector (Fig. 312, No. 3)
can be used with the later hub and brake drum
assembly (1). Either grease protector can be used
with the earlier hub and brake drum assembly (2).

SECTION AA

10100
FIG. 312—GREASE PROTECTOR IDENTIFICATION

1—Late Hub and Drum Assembly
2—Early Hub and Drum Assembly
3—Late Grease Protector (912646}
4—Early Grease Protector {640888)

@-11. TIRES

Tires each consisting of a tube and casing are
standard on all but certain 4x2 models. On 4x2
models having a serial number prefix of 58147 or
58167, Captive-Air tires are standard. Refer to Par.
Q-14 for information on Captive-Air tires.

@-12. Tire Care

Tire pressure, tire rotation, wheel balance, and
wheel alignment are the four vital factors that in-
fluence the extent of tire'life and the ease and safety
of vehicle control. Four of the most common tire
troubles are:

a. Excessive wear around the outer edges resulting
from under-inflation.

b. Excessive wear in the center of the tread result-
ing from over-inflation,

¢. Tire tread worn on one side indicating wheels
need realigning.

d. Cuplike depressions on one side of the tread
indicating wheels need balancing.

If the vehicle normally carries a full load, two to
four pounds [0,14 a 0,28 kg-cm?] can be added to
the recommended pressures. But, remember that
adding air with a light load means a harsher ride,
doesn’t help tires, and wears out shock absorbers.
Cross-switch the tires every 5000 miles [8.000 km.].
This practice will even out differences in wear and
make a set of tires last longer than they would
without cross switching. Refer to Fig. 313 for the
recommended rotation method for all except “‘cap-
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FIG. 313—TIRE ROTATION

FRONT

tive air” tires. When a method of tire rotation is
selected, it should be used consistently or the full
benefits of tire rotation may be lost.

@-13. Removing and Instaliing Tires

All except Captive-Air tires.

To remove a tire from a drop center rim, first de-
flate completely and then force the tire away from
the rim throughout the entire circumference until
the bead falls into the center of the wheel rim.
With a heavy screw driver or tire removing tool,
used opposite the valve, remove one side of the
tire at a time and remove the inner tube.
Installation of the tire is made in the same manner
by first dropping one side of the tire into the cen-
ter of the rim and with a tire tool raise the bead
over the wheel rim using care not to damage the
inner tube.

When mounting the wheel, alternately tighten op-
posite stud nuts to prevent wheel runout. After the
nuts have been tightened with the wheel jacked up,
lower the jack so wheel rests on the floor and re-
tighten the nuts.

Q@-14. Captive-Air Tires
Model L6-226 4x2 and F4-134 4x2 Station Wagon.

These models with a serial number prefix of 58147
or 58167 are equipped with Captive Air tires as
standard. These tires have two chambers with a
safety shield separating the compartments. Each
compartment is filled with air separately. There is
no inner tube. Should the outer tire be damaged
or ripped by a blowout or puncture, the inner
chamber immediately carries the load. Captive-Air
tires should receive normal tire care such as periodic
pressure checks and regular rotation.

@-15. Inflation Procedure

a. Inflate inner chamber first through rim valve
to 28 psi. [1,97 kg-cm?] pressure.

b. Lubricate inflation needle. Insert needle into
sidewell valve.

¢. Inflate outer chamber through sidewall valve
to 24 psi. [1,69 kg-cm?} pressure.

d. When correctly inflated, inner chamber pressure
(rim valve) will be 4 psi. [0,28 kg-cm?] more than
outer chamber pressure (sidewall valve).

NOTE: For maximum hauling capacity, inflate
rear tires to 34 psi. [2,39 kg-cm?] pressure through
rim valve, then 30 psi. [2,11 kg-cm?] pressure
through sidewall valve.
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If pressure difference cannot be obtained, inspect
tire and shield to locate and correct the fault.
Over a period of time, the pressure difference will
equalize. This is normal and does not necessarily
indicate any shield defect.

@-16. Mounting Procedure

a. Clean rim using steel wool or wire brush. Install
a new tubeless tire valve with each new tire.

b. Before inserting shield, apply Captive-Air anti-
friction treatment to tire. Spread fluid uniformly
all around inside center of tire.

¢. Insert shield. Line up L mark on tire with H
mark on shield. Fit shield bead over tire beads,
Smooth out wrinkles.

d. Coat flange and base of shield with mounting
lubricant. Do not allow mounting lubricant to get
between tire and shield, Lubricate flanges, bead
seats, and rim well.

e. When using tire changing machine be careful
to avoid cutting or tearing shield bead channels.
Tools or tire irons must be free of burrs or sharp
edges When using tire irons, work tire beads over
rim flange in short sections. If shield slips off tire
bead, reposition shield after it is in the rim well
and before mounting second bead. Use pliers to
reposition shield on tire bead. Turn tire on rim
until both rim valve and sidewall valve are in line,
Smooth shield channels by hand to be sure that
they are seated smoothly on tire beads.

f. Inflate tire following procedure given in Par. 00.
g. Check to see that shield is visible. When proper-

ly mounted, edges of shield must be visible and
evenly exposed all around both rim flanges.

@-17. Demounting Procedure

a. Remove valve core from the rim valve to deflate
inner chamber. Deflation of the outer chamber is
not necessary. Mark tire shield and rim with crayon
so they can be reassembled in balanced position.

b. Use standard bead unseating tools (do not use
hammer or tire irons) to locsen tire beads from
bead seats.

¢. After unseating tire beads, locsen shield from
top tire bead. Tuck bead channel of shield under
tire bead by hand.

d. Apply mounting lubricant to rim flange and
tire bead. Pry top tire bead over rim flange with
tire irons or tire changing machine.

e. Repeat steps ¢ and d above for bottom bead.

@-18. Repair
Captive-Air shields will resist penetration of most

puncturing objects. The shield will bend most nails,
break them off, or throw them out.

Continued operation with a large puncturing ob_]ect
in /the tire may eventually cause trouble. It is
recommended that tires be inspected periodically
and any puncturing objects or foreign matenal re-
moved.

Injuries to the tire should be handled the same
as for any standard tubeless tire except that when
making inside repairs to tire, the Antifriction
Treatment (the special lubricant on the tire) should
be removed. Use a scrapper and then rubber solvent
before buffing. In case of sidewall valve damage,
replace with a new valve using a sidewall valve
replacement kit.

If a puncturing object is removed from tire, the
shield should be inspected for possible damage.
If a repair of the outside casing is made, the shield
may be tested by inflating the inner chamber to a
higher pressure than the outer chamber. If the
pressure difference holds, shield is undamaged. If
pressures equalize after a few minutes, demount
tire to check for possible damage to shield.
Damaged shields with injuries in the crown area
that are 34" [0,6 mm.] or less in diameter may be
repaired with a hot patch in a manner similar to
that used on tubless tires.

Shields damaged in crown area where the m_}ury
extends less than half way through do not require
repair.

Shield having injuries in crown area larger than
14" [0,6 mm.] require a fabric-reinforced, sectional
repair. Prepare shield for repair in the same manner
used for tire sectional repair, then use a PN 20
Goodyear Readybilt repair patch and cure on 2
hot plate.

@-19. Tire Balancing Captive-Air Tires

a. Pressure in the inner chamber (rim valve) must
be 4 psi. [0,28 kg-cm?] higher than the outer
chamber (sidewall valve).

b. The antifriction fluid must be uniformly spread
around the inside tire crown.

¢. For tires that have been on a vehicle, drive
them 5 miles [8 km.] raise the vehicle immediately
to prevent parcking set-from affecting the balance.
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WHEEL AND TIRE SPECIFICATIONS

MODELS: L6-226 4WD L6-226 4x4 L6-226 4x2
F4-134 4WD F4-134 4u4 F4-134 4x2
Wheels:
Make.................... ...... Kelsey-Hayes Kelsey-Hayes Kelsey-Hayes
L oL Disc Disc Disc
Material e Steel Steel Steel
RimS8ize............. ... .. . .. 16 x 5.00 15 x 4.50 15 x 4.50
Flange Type.,................ K E E
Attachment —
Type. ..o L Stud Stud Stud
Circle Diameter. .. ... . ... . . 5.50 5.50 5.50
Number..................... 5 5 5
Size........ .. ... . 14-20 14-20 14-20

001" to .006"
[0,0254 a 0,152 mm.]

0017 to .0067
[0,0254 2 0,152 mm.]

001" to .006"
10,0254 a 0,152 mm.]

Tires: )
Size............ ... 0
PlyRating......................
Revolutions per Mile @ 30 mph..
Inflation Pressure:

7.00-16
4
_ 683
30 psi. [2,11 kg-cm?]
45 psi. [3,16 kg-cm?]

7.00-15
4
716
27 psi. [1,89 kg-em?]
27 psi. {1,89 kg-cm?|

6.70-15
6
742

27 psi. {1,89 kg-cm?]*
27 psi. [1,89 kg-cm?]*

*Captive Air Tires:

With normal load: outer chamber; front 24 psi. [1,40 kg-cm?], rear 24 psi. [1,40 kg- cm2]
With max. GVW load: outer chamber; front 30 psi. [2,11 kg-cm?], rear 30 psi. [2,11 kg—cmz]
Inner chamber 4 psi. [0,28 kg-cm?] higher.
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FRAME

Contents
SUBJECT PAR.
Alignment — ¥Frame. ....... ... ... ... .. ... R-2
— Front Axle................... R-5
Dimensions — Frame. ... ...... .. ... ....... R-3
Straightening Frame. . ......... ... ... ...... R-4

R-1. GENERAL

The frame is the structural center of the wvehicle,
for in addition to carrying the load, it provides and
maintains correct relationship between other units
to assure their normal functioning,

Of rugged design, the frame is constructed of heavy
channel steel side rails and cross-members. Brack-
ets and diagonal braces are used to maintain the
proper longitudinal position of the side rails rela-
tive to each other, and at the same time provide
additional resistance to torsional strains.

Vehicles which may have been in an accident of
any nature, which may result in a swayed or sprung
frame, should always be carefully checked for prop-
er frame alignment, steering geometry, and axle
aligninent.

R-2. Checking Frame Alignment

The most efficient and satisfactory method of
checking frame alignment is with a frame aligning
fixture which is equipped with bending tools for
straightening frame parts. In the absence of such a
fixture, frame alignment may be determined by
using the “X” or diagonal method of checking from
given points on each side rail. Fig. 314 illustrates
this method of checking the frame.

The most convenient way to make this check, par-
ticularly when the body is on the chassis, is by
marking on the floor all points from which measure-
ments should be taken.

Select a space on the floor which is comparatively
level. If a cement floor is available clean it so that
chalk marks will appear underneath the frame to

be checked. If a wooden floor, it is advisable to lay
a sheet of paper underneath the vehicle and tack
in place, dropping a plumb-bob from each point
indicated in Fig. 314, marking the fioor directly un-
derneath the point. Satisfactory checking depends
upon the accuracy of the marks in relation to the
frame. -

To reach the points shown that have been marked,
have vehicle carefully moved away from layout on
the floor, and proceed as directed in the following
paragraphs:

a. Check frame width at front and rear end, using

- corresponding marks on the floor. If widths cor-

respond to specifications given below, draw center
line the full length of the vehicle, half-way between
marks indicating front and rear widths. If frame
width is not correct and the center line cannot be
laid out from checking points at the end of frame it
can be drawn through intersections of any two pair
of equal diagonals.

b. With the center line properly laid out, measure
the distance from it to points opposite over the en-
tire length of chassis. If frame is in proper align-
ment measurement should not vary.

¢. Tolocate the point at which the frame is sprung,
measure the diagonals marked A-B, B-C, C-D. If
the diagonals in each pair are within 1¢” [3,175
mm.], that part of the frame included between
points of measurements may be considered as satis-
factory alignment, These diagonals should also in-
tersect at the center line. If the measurements do
not agree within the above limits, it means that
correction will have to be made between those
points that are not equal.

FIG., 314—~TYPICAL FRAME SHOWING POINTS FOR MEASURING ALIGNMENT

245



FRAME

R-3. Frame Dimensions

Points for measuring frame alignment are shown
in Fig, 314, The correct measurements for each
model are given in the table. Point A is at the
front of the frame.

A-B and C-D are the distances between spring
shackle bolt and spring pivot bolt frame centers
measured on a line parallel with the frame center-
line. E and F show the shackle bolt centers in
relation (above or below) to the pivot bolt centers.
The Planar type of spring suspension used on early
Model F4-134 4x2 vehicles makes it impossible to
give checking dimensions for the front end of the
frame. With the Planar type, the upper edges of
the side rails are parallel at the front and at the
center of the frame; also, the edges at the front
are 434" {114 mm.] higher than at the center.

R-4. Straightening Frame

In case the bending or twisting of the frame is not
excessive, it may be straightened, This should be
done cold, as excessive heat applied to the frame
will weaken it. For this reason it is recommended
that badly damaged frame parts be replaced.

R-5. Front Axle Alignment

After it has been determined that the frame is prop-
erly aligned, the front axle alignment with the
frame can be checked. The front axle is square
with the frame if the distance between the front
and rear axle is the same on both sides, The dis-
tance from the spring upper bushings to the front
axle on both sides should be equal.

Width

. ] Width
Model A-B C.D Front Rear “EM? i) i
F4.034 4x2
with Planar [............. 4934”7 2014” 44 14" 514" above |.............
Front 1.249 m. © 749 m. 1.130 m. 130.2 mm.
Suspension : :
16-226 4x4 _
L6-226 4x2 3554" . 4834” 32” 444" 3ll%" above | 519%” above
g4-134 4X4J .893 m. 1.238 m. 813 m. 1.130 m. 84.8 mm. 1.421 mm.
4-134 4x2 : . : ‘
L6-226 4WD} 3534" (A8235" 327 4914” 534" above | 519¢%” above
F4-134 4WD 893 m. 1.238 m. 813 m. 1.257 m. 136.5 mm. 142.1 mm.
FRAME SPECIFICATIONS
F4-134 4x2 . L6-226 4x4 L6-226 4x2 L6-226 4WD
Model: -| With Planar Front Suspension F4-134 4x4 F4-134 4x27 F4-134 4WD
Frame: . -
Length................... 15484 " [393.06 cm.] 15391534 " [406.24 cm.]. 17614" [447.6 cm.]
Width — Front. , . 29157 [74.93 cm.] 327 [81.28 cm.] 327 [81.28 cm.]
Rear. .., 4414"[113.03 cm.] 44147 [113.03 cm.] 49147 {125.73 cm.j
No. Cross Members. . ... ... 4 5 . o 6
Section Modulus. ..........l ... ... .. 2.581 in. cu. 2.581 in. cu.
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SPRINGS AND SHOCK ABSORBERS
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S-1. GENERAL

The springs are of alloy steel to stand the severe
service to which they may be subjected.

They should be periodically examined for broken
or shifted leaves, loose or missing rebound clips,
angle of spring shackles and position of springs on
the saddles. Springs with shifted leaves do not have
their normal strength. Missing rebound clips may
permit the spring leaves to fan out or break on
rebound. Broken leaves may make the vehicle hard
to handle or permit the axle to shift out of line.
Weakened springs may break causing difficulty in
steering,

Spring attaching “U” bolts must be tight. It is sug-
gested that they be checked at each vehicle inspec-
tion. Tighten the 7" bolts to 45-55 ft. 1bs. (6.2—
7.6 kg.-m.} and the 14" bolts to 65-80 ft. 1bs. (9.0-
11.0 kg.-m.)

S-2. Front Springs

Semi-elliptic front springs are used on all the mod-
els discussed except those models equipped with
planar type front suspension which are of the trans-
verse type.

Spring dimensions of all models are found in the
specifications at the end of this section.

Shackles are provided at the front end of the front
springs on all models. The rear ends of the springs
are supported by pivot bolts mounted in the frame
brackets and supported by either rubber or bronze
bushings as outlined under the heading ‘““Spring
Shackles and Pivot Bolts”.

The springs are firmly attached to the front axle by
“U’-bolts and the spring center bolts are inserted
in the axle spring saddles to prevent shifting of the
axle.

The front springs on Model F4-134 4x2 with Planar
suspension and the rear springs on all 4x4 and 4x2
models are all of the “Dow’’ type and should never
be lubricated.

This type spring has Neoprene rubber inserts
mounted in forged cups at each end of the several
leaves. Movement between the leaves is through
flexing of the rubber inserts rather than sliding
metal-to-metal contact. Lubricating the springs will
destroy the effective use of the inserts. Do not Iu-
bricate “Dow” type springs.

It is recommended that all springs other than the
“Dow’’ type be lubricated as sparingly as possible.
Frequent lubrication will thin out the original
graphite lubricant installed by the manufacturer
which is necessary for effective spring action.

S-3. Rear Springs

The rear springs are of the semi-elliptic type,
shackled at the rear end and pivoted on either
bronze or rubber bushings at the front end.

Spring saddles are welded to the underside of the
rear axle housing and the center spring bolt is
utilized to prevent shifting of the axle. The springs
are held in position by “U”-bolts around the axle.

The lubrication information given above for front
springs applies as well to all rear springs.

S-4. Spring Shackles and Pivot Bolts

Spring shackles are either of the U-shackle type
(Fig. 315) on earlier vehicles or the type shown in
Fig, 316 on later vehicles. Threaded core bushings
are used with the U-shackles. The side-plate
shackles will have either silent-bloc (rubber)
bushings or unthreaded bronze bushings. Use of
bronze bushings with the side-plate shackles will
be evident from the lubrication fitting; where no
lubrication fitting is present, silent-bloc bushings
are present and are not to be lubricated.

FIG. 315—FRONT SPRING SHACKLE
(EARLY VEHICLES)
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L 100is R

FIG. 316—FRONT SPRING SHACKLE

Installation of the rubber type shackle and pivot
bolt bushings is obvious, however, when making
this installation tighten the shackle and pivot bolt
retgining nuts only enough to hold the bushings in
positién until the vehicle is lowered from the jack.
Allow the weight of the vehicle to seat the bushings
to their operating position after which tighten the
nuts to 27 — 30 ft. Ibs. (3.73 — 4.15 kg.-m.) torque.

Bronze bushings require no reaming when replace-
ment is made. Some early production shackles and
pivot bolts were equipped with cotter pins to cor-
rectly position the nuts. After tightening these
nuts, back them off two cotter pin slots before in-
stalling the cotter pins. To prevent shackle and
pivot movement, the nuts must be tight but with-
out evidence of binding. On later production
vehicles, the nuts should be torqued to the specifi-
cations for vehicles equipped with rubber bushings
as given above. :

$-5. Threaded U-Shackies and Bushings

The threaded bushings of the “U”-type shackles
are anchored solidly in the frame brackets and
spring eyes and the oscillation is taken between the
threads of the “U”-shackle and the inner threads
of the bushings. Lubrication of the shackle bushings
is important and should not be neglected or exces-
sive wear of both the bushings and “U”-shackles
will occur.

On later production wvehicles, only right-hand
threaded shackles and bushings were nsed.

The left hand threaded“U”’-shackle may be identi-
fied by a small forged boss on the lower shank of
the shackle as shown in Fig. 315, No. 2. The left
hand threaded shackle is used at the left front
spring with the left hand threaded end DOWN
at the spring eye.

On early production vehicles, three bushings were
used with right-hand threads and one with left-
hand threads. The right-hand threaded bushings
have plain hexagonal heads. The left-hand bushing

has a groove around the head as indicated by
No. 1 in Fig. 315.

The “U”shackies are installed with the bushing
hexagon heads at the outside of the frame.

When installing a new “U”shackle or a shackle
bushing, follow the procedure outlined below:

Install the shackle grease seal and retainer over the
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FIG. 317—SPRING PIVOT BOLT

threaded end of the shackle up to the shoulder.
Insert the shackle through the frame bracket and
eye of the spring. Holding the ‘U -shackle tightly
against the frame, start the upper bushing on the
shackle, care being taken that when it enters the
thread in the frame that it does not cross-thread.
Screw bushing on the shackle about halfway, and
then start the lower bushing, holding the shackle
tightly against the spring eye and thread the bush-
ing in approximately halfway, then alternating from
top bushing to lower bushing turn them in until
the head of the bushing is snug against the frame
bracket and the bushing in the spring eye is 15"
(.794 mm.} away from the spring measured from
the inside of hexagon head to the spring.

Lubricate the bushing and then try the flex of the
shackle, which must be free. If a shackle is tight it
will cause spring breakage and it will be necessary
to rethread the bushings on the shackle.

FIG. 318-—REAR SHACKLE —
4-WHEEL-DRIVE VEHICLES
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FRONT SPRING

FIG. 319—TYPICAL

t—Bracket 7--Clip . 12—Plate 17—Front Shock Absorber
2-—Bracket and Shaft 8—Bracket and Reinforcement 13—Lockwasher 18—Bolt

3—Bushing 9—TLubrication Fitting 14—Bracket 19—Front Spring

4—Cotter Pin 10—Nut 15—Nut 20—S8pring Shackle Side Plate
5—Bolt and Lockwasher 11—Bolt 16—Special Washer 21—Silent Bloc Bushing
6—Axle Bumper . 22—Nut

FIG. 320 TYPICAL REAR SPRING

1—Cotter Pin 7—DBolt 14—MNut and Lockwasher 20—Cotter Pin

2—Special Washar 8—Rear Spring 15——Bolt 21—Silent Bloc Bushing

3—Bushing 9—Plate and Shaft 16—Axle Bumper 22—Baqlt

4—Braclket and Shaft 10—Lockwasher 17—Clip 23—Nut

5—Rear Spring Hanger 11—Nut 12—Rear Shock Absorber 24-—Lockwasher

6—Lubrication Fitting lz—ﬁear Spring Eye Bushing 19—Rear Spring Shackle 25—Spring Shackle Side Plate
13—Nut
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S-6. Remove and Replace Spring

To remove a spring raise the vehicle, then place
a stand jack under the frame side rail, adjusted so
that the load is relieved from the spring with the
wheel resting on the floor. Remove the axle spring
clip bolt nuts and lockwashers, Remove the spring
plate and clip bolts. Lower jack at the side rail ta
free the spring from the axle.

Remove the pivot bolt nut and drive out the pivot
bolt. Disconnect the shackle, or if a threaded

& '3

-type, remove the threaded bushing.

To install a spring, replace pivot bolt first and then
reconnect the shackle. Raise the jack and place the
spring center bolt in the axle saddle and install the
axle spring clip bolts and nuts. Axle spring clip nut
torque wrench reading, 50 — 55 ft. Ibs. (6.91 — 7,60
kg.-m.); spring pivot bolt nut, 27 — 30 ft. Ibs, (3.73 -
4.15 kg-m.). Avoid over tightening. Be sure the
spring is free to oscillate at both ends,

$-7. Shock Absorbers

The shock absorbers used on these models are of
the hydraunlic direct action type, designed to absorb
both upward and downward motion. They are
mounted on rubber bushings at both top and bot-
tom and their removal and installation is obvious.
They are non-refillable and non-adjustable, and if
trouble develops in one, it must be discarded and
replaced with a new one as no repairs can be made
on the unit. If a shock absorber is removed from
the vehicle and turned upside down it will lose its
prime and become inoperative. To test a unit it
must be held in an upright position and the plunger
should be worked up and down its full length of
travel four or five times to determine whether its
action is positive or faulty.
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NOTE: The shock absorber stem is smoothly ma-
chined to work through a tight seal in the upper
end of the cylinder. Do not roughen the stem with
pliers or similar tools during removal or instalia-
tion as this will destroy the effectivencss of the
seal.

$-8. TROUBLE SHOOTING

S-9. lmproper Spring Action
Some 4x2 models

Improper spring action resulting from tightness or
binding at the pivot or shackle can, in the case of
front springs, transmit road shock to the steering
wheel. The condition is probably caused either by
excessive torque on the pivot or shackle bolts or
by the spring being too wide at the spring mounting
point. To correct the condition proceed as follows:
a. Loosen the bolts at the pivot or shackle affected
and retorque 27 to 30 1b-ft, [3,7 a 4,1 kg-m.].

b. If retorquing does not correct the condition,
remove the spring from the vehicle.

¢. Measure the over all width of the shackle end of
the spring. It should not exceed 1.780" 45,2 mm,].
If it does, grind equally each side of the shackle
end of the spring until the over all width is within
the limits of 1.720” to 1.780” [43,7 a 45,2 mm.].
d. Position the pivot end of the spring in the pivot
bracket. Check the clearance between the spring
and pivot bracket side plates. If clearance is in-
sufficient, carefully reface the pivot end of the

spring until clearance is satisfactory. Grind each

side of the spring equally.

€. Check the condition of all bushing sleeves. If
any bushing is worn or damaged, replace the
bushing.

f. Install the spring. Torque all pivot bolts and
shackle bolts 27 to 30 1b-ft. [3,7 a 4,1 kg-m.].
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SPRING AND SHOCK ABSORBER SPECIFICATIONS

Front Springs

MODEL:

L6-226 4WD & 4x4
F4-134 4WD & 4x4

L6-226 4x2 SW

1.6-226 4x2 UD

F4-134 4x2

Load to Attain Design Camber. . ..
Stack Height. ...................
Design Camber. ... ........ ...

10
3614 " [92,08 cm.]
134" [4,44 cm.]
640 1b. (290 kg.]
2.090" [5,308 cm.]
4247 10,952 cm.]

o
3514" [89,21 cm.]
1347 [4,44 cm.)
735 1b. 1333 ke.]
1.275" [3,238 cm.]
-1*L [2,54 cm.]
-114" R [3,81 cm.]

7
3614 " [92,08 cm.]
134" (4,44 cm.]
735 1h, (333 k.|
1.48" [3,761 cm.]
—34" [1,58 cm.]

6
351" [89,21 cm.]
134" [4,44 cm.]
7351b. (333 kg.}
1.2757 3,238 cm.]
-14" L (3,81 em.]
-212" R [5,71 cm.]

Rear Springs
MODEL: 16-226 4WD L6-226 4x4 L6-226 4x2 SW 1.6-226 4x2 UD
F4-134 4WD F4-134 4x4 F4-134 4x2 SW F4-134 4x2 UD

Load to Attain Design Camber. ...
Stack Height. ............... ...
Design Camber, .. ...............

10
5014 " (127,63 cm.]
2" [5,08 em |
1625 1b. [737 kg.]
2.673" (6,802 cm.]
+137" [4,44 em.]

8
501" [127,31 cm.]
134" [4,44 cm.]
900 1b. [408 ke.]
1.946" [4,?42 cm.]
0 o

8
50147 (127,31 cm.]
134" (4,44 cm.]
900 1b. {408 kg.|
1.946" [4,942 cm.]
-134" (4,44 cm.|

8
5014”7 127,31 em.]
134" 14,44 cm.]
900 1. (408 kg.]
1.946" [4,’?42 em.]
0

Shock Absorbers

MODEL: L6-226 4x4 — L.6-226 4x2 L6-226 4WD
F4-134 4x4 — F4-134 4x2 F4-134 4WD
Front Rear Front Rear
B 4 = Hydraulic Hydraulic Hydraulic Hydraulic
Action................ ... .. ... Double Double Double Double

Length Compressed..............
Length Extended................
Piston Piameter................

11747 {29,05 cm.]
187" [46,83 cm.]
17 (2,54 cm.]

1% (29,05 cm.}
1874;" [46,83 cm.}
1" [2,54 cm.]

113" [28,05 cm.]
187" [46,83 cm.]
1Y [2,54 em.]

12147 [32,86 cm.]
20157 [54,45 cm.]
1% [2,54 cm.]
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BODY
Contents
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Front Passenger Seat......................T-19 ToolBox Door................. i T-24
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T-1. GENERAL

The bodies of all models discussed here are of all-
steel construction. Of heavy gauge steel, all open
- edges of the panels are turned under, reinforced
and flanged to give inherent strength. The panels
are reinforced with “U” sections and welded. All
component panels are seamed and welded together.

The bodies are insulated from the frame with in-
sulator-shims placed between the body and frame
and held in position by the body bolts.

Regardless of the rigidity built into the body it
must be periodically inspected for settling and
alignment,

a. Check all body bolts to be sure they are tight.
b. Check floor board screws and tighten if neces-
sary. .

c. Inspect door hinges, locks, window regulators
and tighten.

d. Check the door striker plates — adjust and
tighten,

e. Check window glass for side play. Side play may
be eliminated by placing cardboard shims back of
the felt lined runs.

T=2. Care of Exterior Finish

Frequent washing with clear water and polishing
with a soft cloth or chamois will preserve the orig-
inal lustre of the finish. Always use cold water in
washing a car. Never wash it in the direct rays of
the hot sun and always wait until the sheet metal
surfaces are cooled off before washing,

If the vehicle finish becomes extremely dirty, and
especially when the dirt is allowed to remain for
some time it may remain dull even after washing,
Dullness may also be caused by slight oxidation of
the finish due to chemical action of the elements.
All that is needed to bring back the original lustre
is a small amount of good polish. Rub the polish
lightly until dry to eliminate a damp surface to
collect dust. Oxidation of the finish will be reduced
to a minimum by periodic application of a good
quality wax,

T=3. Care of Chromium Finish
Wash chromium finish with clear water and a clean

cloth. No polishing is required, however, the life of
the finish will be extended by periodic application
of a good quality wax.

Because of the severe use to which they are put,
bumpers present a special problem in regards to
keeping their polished surface bright. The finish is
likely to become scuffed or worn through and small
rust spots may appear. Should this occur clean off
the rust with mild kitchen scouring compound on a
cloth; then apply wazx, transparent varnish or lac-
quer to retard further rust formation.

T-4. Care of the Interior

To remove spots and stains from upholstery or car-
pets the following suggestions may be helpful. Use
a good shampoo type cleaner where possible in-
stead of carbon tetrachloride on cloth upholstery.

When using cleaning fluids, follow the method that
is commonly used when cleaning spots from cloth-
ing — that is, dampen a clean cloth with a little of
the fluid and begin rubbing lightly around the out-
side of the spot, working gradually toward the cen-
ter. This method keeps the spot from spreading and
is less likely to leave a ring.

Blood Stains — Rub the stain with a clean cloth
dampened with cold water.

Candy — Ii candy does not contain chocolate, the
stain can be removed by rubbing with a cloth
moistened with very hot water. Chocolate stains
may be removed by rubbing with a cloth and luke-
warm water, followed by sponging with carbon tet-
rachloride, '

Chewing Gum — Moisten the gum with carbon
tetrachloride and work the gum off the fabric with
a dull knife while it is still moist.

Fruit Stains — Rub vigorously with a cloth damp-
ened with very hot water. Let dry, then sponge
with carbon tetrachloride.

Grease and 0il — Use cleaning fluid or carbon
tetrachloride. If the fabric is saturated with oil,
pour on the cleaning fluid and soak it up by press-
ing a white blotter on the spot before sponging in
the usual manner with a cloth dampened in the
fluid. ’
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Ice Cream — Use the same method as for removal
of fruit stains. If the stain is persistent, use a cloth
moistened with warm soap suds, then cold water.
After drying, sponge with carbon tetrachloride,
Lipstick — Pour on a little carbon tetrachleride
and immediately press a clean blotter firmly on the
spot. Repeat until the stain is removed.

Paints and Lacquers — Use a cloth saturated with
turpentirs, then sponge with a cloth and cold water.
Shoe Polish — Black or tan polish may be removed
with a cloth saturated with carbon tetrachioride.
White polish will usually come off with a stiff brush.
If not, moisten with cold water, let it dry, and then
use a brush.

Tar — Moisten the spot with carbon tetrachloride
and remove as much tar as possible with a dull
knife. Then sponge with cleaning fuid.

Water Spots — Sponge the entire panel with a
clean cloth dampened with cold water then sponge
the spot with a cloth moistened with carbon tetra-
chloride.

Imitation Leather Upholstery — May be cleaned
by rubbing the surface with a clean cloth saturated
in water, using a good quality soap. After thorough
scrubbing, use water only and polish dry with a
soft dry cloth,

T-5. Door Adjustment - All Models

Doors are adjusted by shifting the door end of
hinges, Fig. 321, where attached to the door. Attach-
ment is made by screws which thread into a floating
plate at each hinge. Loosen the attaching screws to
shift the door either vertically or horizontally. Do
not attempt to spring the hinges to improve door
fitting. The combination door support latch pin and
dovetail is attached to the pillar by screws threaded
into a floating plate. Adjustment may be made by
loosening the screws to allow shifting of the assem-
bly. Use care in positioning this assembly. If it is
located too far in it will be necessary to slam the
door and the remiote control button will be hard to

FIG. 321 -DOOR HINGE ADJUSTMENT

254

operate — if too far out the door will be locse
horizontally.

TF-6. Door Striker Plate

To prevent the door ¢opening in the safety latched
position, the door striker wedge, Fig. 322, must be
properly positioned in relation to the cam surface
of the lock toggle. Improper safety latched posi-
tion, as shown in Fig. 322, will permit the toggle
to override the striker pin, causing the door to
open. The striker must be positioned so that the
door lock toggle will be held securely in engagement
with the striker pin. The top or wedge end of the
striker plate must be moved outward until the
wedge firmly contacts the cam surface of the lock
toggle, exerting sufficient pressure to prevent the
toggle from overriding the striker pin. This may
he accomplished by placing a suitable driver against
the upper inside edge of the striker plate and with
a hammer strike the driver to move the plate out-
ward slightly. The safety latch operation must be
checked intermittently with the repositioning of
the striker until the correct position is obtained,

The striker plate to pillar attaching screws must
be securely tightened after the striker plate has
been properly positioned.

10602

FIG. 322—LOCK TOGGLE AND STRIKER PLATE

POSITION
A—Incorrect 4—DNo Clearance
B—Correct 5—Wedge
1---Clearance H—=Striker Plate Pin
2—Parallel 7—Striker Plate
3—Pillar 8—Dwoor Lock Toggle

T-7. Taill Gate Adjustment

All Utility Wagons

No adjustment is provided for the upper and lower
piano type tail gate hinges. Both the upper and
lower lock catches mounted on the body pillars are
adjustable vertically. Loosen the mounting screws
to adjust. The lower tail gate dovetails are adjusted
in the same manner,

T-8. Tail Gate Hinge Replacement
All 4WD Models

When replacing the tail gate hinges with the latest
type it will be necessary to alter the tail lamp
bracket, The alteration consists of increasing the
width of the U-shaped opening from 154” [41 mm.]
to 134” [45 mm.].
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T-9. Door Locks

The remote control door locks are riveted at as-
sembly and it is recommended that a new assembly
be installed should trouble develop. To install a
new lock first run the glass up to the closed posi-
tion and remove the window regulator crank by
pressing in the trim ring and removing the retain-
ing pin. To remove the remote contrel handle,
push in on the trim ring and remove the retaining
pin.

Remove the arm rest and trim panel. Remove the
inside door locking knob by unscrewing. Remove
two screws from the edge of the door which attach
the lower end of the glass runway channel. Place
the lock in locked position by turning the forked
latch to a vertical position. Remove three screws
attaching the remote control to the door panel. Re-
move four screws attaching the lock to the edge
of the door and remove the lock. Reassembly is
the reverse of disassembly.

It is not necessary to remove the outside door lock

~ handle to remove the lock assembly. To remove

the handle, remove the retaining screw from the
edge of the door. Run the glass up to the closed
position. If the trim panel has not been removed,
loosen the upper corner, directly back of the lock,
to spring it back sufficiently to reach in and re-
move the retaining nut.

Should the outside door handie fail to release the
door lock easily it is usually due to the trigger in
the handle failing to release the lock until it is
nearly flush with the handle due to wear or a bent
releasing lever on the lock assembly. This condi-
tion may be usually corrected without replacement
of parts as follows:

Remove the inside lining panel as outlined above.

Remove the outside door handle and close the door
and lock it with inside lock, Measure through the
door handle hole the distance from the face of the
outside door panel to the face of the releasing lever
on the lock assembly. Measure the distance on door
handle from the edge of the handle casing to the
tip of the boss on the trigger striker lever as shown
in Fig. 323. Subtract the two measurements which
will indicate the amount the lever boss must be
built up to eliminate the lost motion in the trigger.

Add slightly more than this amount to the lever
boss, indicated by the arrow in Fig. 323, by brazing
and dress the brass down to the correct dimension
with a file. Lubricate the handle parts and install
the handle.

T-10. Door Glass Replacement

To remove the door glass first remove the door
lock remote contrel escutcheon plate by pressing
it in and rotating it }{ turn counter-clockwise. If
equipped with a remote control handle, remove as
outlined in “Door Locks”. Remove the regulator
crank by pressing in the trim ring and removing the
retaining pin. Remove the trim panel and also re-
move the garnish moulding from around the glass.
Loosen the glass run channel and remove the regu-

lator control arms from the channel, mounted on
the bottom of the glass, by removing the two hair
pin type locks which retain the control arm buttons.
Remove the glass and runway as an assembly
through the window opening.

T-11. Window Glass Replacement

Windshield, rear window and quarter window glass
is replaced in the same -manner on all models. The
glass is mounted in a rubber channel or weather
seal which is held in position by the rubber garnish
moulding and a flange on the body. To remove the
plass first remove the garnish moulding. The rubber

FIG. 323—DOOR HANDLE ADJUSTMENT

channel is cemented, for waterproofing, to the body
flange and the cement must be loosened. This can
usually be done by pressing with the fingers, how-
ever, in some cases it may be necessary to use a
dull thin blade as a tool. When the cement is loos-
ened the giass and rubber channel can be readily

pushed through the opening for removal.

To install a glass, first remove the old cement from
the rubber channel and body flange. Cement the
body flange and glass. Place the rubber channel
over the glass and wrap a piece 3" (4.76 mm.)
rope around the channel. See Fig. 324. Place the
glass and channel in the opening and as the assem-
bly is pushed against the body flange pull both ends
of the cord out from around the channel. As the
cord is pulled the lip of the rubber channel will be
pulled out and correctly positioned against the body
and over the body flange. Fig. 325.

T-12. Windshield Glass Replacement
Models with two-piece windshield

To make installation of a windshield glass, it is
necessary to first remove the entire windshield

“assembly. To make a satisfactory installation,

both glasses must be installed simultaneously.

First, remove the center cover plate from the
center bar garnish moulding, the mirror bracket
plate, the center bar, the outer cover panel and the
two garnish mouldings.

Check the packing strip used for attachment of the
upholstery to be sure there is no obstruction
present which will prevent the free removal of the
assembly. Dtive in any upholstery tacks which may
be protruding and be sure the packing strip is well
back in the groove.
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Have one man work from the front, using a screw
driver to work the rubber mounting channel over
the body retaining flange. Start at the top center
and as the rubber is removed, push in on the
assembly to prevent the rubber from working
back over the flange. Have a second man support
the assembly to prevent its falling in suddenly.
After the assembly has been removed, place it on a
flat surface with a piece of 1” thick wood under
each glass. Remove the glass which must be re-
placed by working the rubber channel over the
edge of the glass. It may be necessary to use a
screw driver to loosen the cement seal between the
glass and rubber,

Next, install the glass in the rubber mounting
channel. The two pieces of glass are interchange-
able, however, note that the two corners which are

FIG. 324—WINDOW GLASS REPLACEMENT .

nearly square are placed together with the rounded
corners outside. Use a small paint brush to thorough-
Iy coat the channel, which receives the glass, with
cement. Place the rubber mounting channel! over
the glass and work the glass into the channel,
being sure it is well-seated.

Next, reinstall the windshield assembly in the
body, which requires two men, First, mix a strong
solution of scap and water and paint the body
and mounting flange at all points which contact
the rubber. The soap acts as a lubricant to facili-

FIG. 325—WINDOW GLASS REPLACEMENT
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tate the installation. Wrap a piece of string at
least }{s” in diameter, but not more than 147,
around the assembly and in the mounting flange
groove as shown in Fig. 326. Approxzimately eight
feet of string will be required. Have a man posi-
tioned inside the vehicle to place the assembly
in the body opening, pressing it in until the rubber
contacts the mounting flange. As the assembly
is pressed in, have a man on the outside pull the
string from the groove to feed the lip of the channel
uniformly over the body flange around the wind-
shield. See Fig. 328.

After positioning the windshield in the body,
cement the rubber mounting channel to the body
flange.

FIG. 326—WINDSHIELD GLASS INSTALLATION

T=13. Windshield Glass Replacement
Models with one-piece windshield

a. Remove and retain the garnish moulding attach-
ing screws, garnish moulding covers, and garnish
mouldings. If the vehicle is equipped with a heater,
rubber plugs will have been installed under the
garnish moulding at each side of both defroster
openings. Retain these plugs.

b. Unlock the existing weatherstrip with a weather-
strip locking tool, if available, or a wooden wedge.
Carefully remove the windshield, Remove and dis-
card the weatherstrip.

€. Fill the hem flange groove (1) in the new
weatherstrip with suitable sealer., Install the
weatherstrip on the hem flange with the weather-
strip lock (2) facing outside the vehicle.

d. Install the filler tubing (3) beneath the weather-
strip lip (4) facing inside the vehicle. Locate the
6” [152 mm.] long piece of tubing at the top center
of the windshield opening. Locate the 32” [813 mm.]
long piece of tubing along the bottom edge of the
windshield opening with the ends of the tubing
extending beyond the defroster openings in the in-
strument panel. Install these pieces of tubing be-
fore installing the windshield glass.

e. With the weatherstrip unlocked, install the
windshield glass in the glass groove (5) of the
weatherstrip. Fill the glass groove between the
glass and the locking lip with suitable sealer.

f. Lock the weatherstrip in place with a weather-
strip locking tool, if available, or a wooden wedge.
Far ease of installation, the use of a locking tool is
recommended. Remove all excess sealer.
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g- Reinstall the garnish mouldings, garnish mould-
ing covers, and defroster rubber plugs (when so
equipped). The 114" [38 mm.] long screws are used
along the top; the 114” [32 mm.] long screws along
sides and bottom.

h. If a different type of weatherstrip was previous-
ly ingtalled, new garnish moulding attaching holes
must be drilled or puriched in the instrument panel,
door pillars, and header before the garnish moulding
can be reinstalled. To drill new garnish moulding
attaching holes, use the mouldings as templates.
Position the mouldings on the door pillars with
mouldings as far as possible to the rear of the
vehicle. Drill or punch three .128” [3,251 mm.]
diameter holes in each pillar and loosely attach each
moulding with three screws. Position the ends of
the mouldings at both the top and bottom center
of the windshield opening with dimension A at 14”
to " [3,175 a 4,763 mm.]. Drill or punch seven
128" diameter holes in the header rail and nine
.120” [3,048 mm.] diameter holes in the instrument
panel. Then install the garnish mouldings as out-
lined in step g.

4 10523

FIG. 327—0ONE-PIECE WINDSHIEL
WEATHERSTRIP R

1—Hem Flange Groove
2—Weatherstrip Lock
3—TFiller Tubing
4—Weatherstrip Lip
5—Glass Groove

T-14. Sliding Window

All Utility Wagons

To remove the sliding window, first remove the gar-
nish moulding, Uneclip the glass run channel at each
end. Glass and channel are removed as an assem-
bly by tilting in.

To remove the sliding window lock it is first neces-
sary to remove the glass as outlined abhove. Remove
the lock handle by removing the retaining pin using
a pin punch. Remove the nut directly back of the
handle. Remove the trim panel and remove the
two screws attaching the lock spring to the body.

Fig. 329 illustrates the drain for the sliding window.
Be sure the tube is cemented in position and in-
serted in the body drain hole.

T-15. Cowl Upper Trim Moulding

All 4x2 models with one-piece windshield

Cowl upper trim moulding is attached in produc-
tion with T-bolts and hex nuts on later models and
with trim clips on early models. Should water
leakage occur at the cowl upper trim mouldng on
a vehicle with the moulding attached by trim clips,
they should be replaced with T-bolts. Procedure:
a. Remove the trim moulding cover located at the
center of the moulding.

b. Remove the attaching screws at the outside ends
of the moulding.

¢. Remove the moulding from the vehicle,

d. Remove and discard the trim clips.

‘¢. Plug six holes in the cowl, the first, third, and

fifth in from each side, with sealer.. These holes
are not reused.

f. Place sealer in the holes in the cowl for the at-
taching screws at the outside ends of the moulding.
This sealer is to prevent water leakage at these
holes after the moulding is reinstalled.

g. Reinstall the moulding using six T-bolts and six
hex nuts.

h. Apply sealer under the head of each T-bolt be-
fore installing the moulding. Tighten the nuts se-
curely after the moulding is installed.

i. Install the attaching screws at the outside ends
of the moulding,.

j- Install the trim moulding cover.

T-16. Hood Adjustment

Hood hinge mounting holes on all models are slot-
ted for hood adjustment.

The hood lock used on all models may be adjusted
by threading the spring loaded catch, mounted on
the hood, in or out. A screw driver slot is provided

FIG. 328—WINDSHIELD GLASS INSTALLATION

for the adjustment. Use care that the catch is not
screwed too far into the hood making it difficult
to release.

T-17. Hood Prop

It is possible for the hood prop to be incorrectly
assembled to the lip.on the upper hood lock plate
support. The hood prop may then bear on the
radiator cap with resulting vibration eventually
cracking the filler-neck-to-tank seam causing a
leak.
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Correctly assembled, the spring is placed between
the support lip and the washer at the cotter pin
end of the prop. Incorrectly assembled, the spring
is placed Letween the lip and the washer at the
bend in the prop.

T-18. Hood Vibration

Excessive hood vibration may develop on vehicles
after long service and may be corrected as follows:
a. Check the hood lock for tight engagement of
the locking bolt. Adjust if necessary.

b. Inspect the weatherstrips on the front and rear
hood ledge for excessive wear or poor adhesion.
Replace or recement if necessary.

¢. Install new bumpers in place of the two original
bumpers on the rear hood ledge at each end of the
rear weatherstrip.

d. Apply chalk on top of the new bumpers and
close the hood tightly. Open hood and check chalk
marks or inner surface of hood. If bumpers are not
providing good compression, add flat washers un-
der the bumpers until positive pressure between
hood and bumper is obtained.

e. Remove end clips from the weatherstrip on the
front hood ledgz. Cut 114" [4 cm.] from each end
of the weatherstrip. Make sure the remaining
weatherstrip is securely cemented at the ends to
the hood ledge.

f. Install two bumpers, one at each end of the
front weatherstrip, using the holes left by removal
of the end clips. Check for proper compression as
outlined in paragraph d. above.

FIG. 329—SIDE WINDOW DRAIN

T-19. Front Passenger Seat

The pivot bolts on Utility Vehicle front passenger
seats will work loose unless properly installed. The
correct installation is shown in the illustration.
To prevent the bolt from working loose, the boilt
must be installed with the head next to the seat
leg, not the pivot bracket. Also the flat washer
should be next to the seat leg.

T-20. Body Reinforcement Kit

All 4-Wheel-Drive Models

If a 4-wheel drive truck or Utility Wagon is sub-
jected to severe off-the-road u.age it is recom-
mended that the body reinforcement kit, Part No.
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683962, be installed on the vehicle. This kit is
available from the parts department and includes:

Dash panel reinforcement

Air deflector reinforcement

Radiator guard reinforcement

Rear fender braces

Front seat support pan reinforcement

Complete installation instructions are included in
the kit.

10600

FIG. 330—FRONT PASSENGER SEAT
ATTACHMENT

1—Front Passenger Seat 5—Flat Washer

2-—Spring Washer &—Floor Pan

3—Flat Washer 7—Stollock Nut

4—Pivot Bracket 8—Flat Washer

T-21. Cowl Ventilator

‘The cowl ventilator lid on all models is protected
from leakage by sponge rubber gaskets. The gas-
kets are cemented in position and may be readily
replaced.

The ventilator lid hinge mounting holes are slotted
for adjustment.

T-22. Windshieid Wiper

The windshield wiper motor is of the conventional
vacuum type, mounted at the center of the dash
directly back of the engine. The tandem wiper arms
are actuated through cables which are equipped
with suitable spring loaded tensioners and operate
over “V"-type pulleys.

A tensioner may be readily released for cable re-
placement by loosening the nut which attaches it
to the mounting bracket. See Fig. 331.

A ferryle is soldered at each end of the cable. The
cable is installed by placing the ferrule in the re-
cess provided in the motor arm, by passing the
cable through the slot. When the cable is installed,
correctly tighten it by adjusting the tensioner
spring then retighten the locking nut.
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Both the tensioners and the arm shaft pivots assem-
blies are made for the right and left sides of the
vehicle and cannot be interchanged. Should they
be removed they should be tagged to insure cor-
rect reassembly.

T-23. Windshield Wiper Cahle Tension

Two windshield wiper cable tensioners are mounted
under the instrument panel. They keep the cables
under tension and guide the cables from the wiper
motor to the wiper pivot housing. When windshield
wiper cables lose tension, overtravel is the result.
Overtravel will allow the windshield wiper blades
to slap against the windshield center divider bar
or lower windshield weatherstrip. There is a limit to
the cable slack that can be compensated for by
repositioning the arms. Adjustment procedure is to
check tension and then reposition arms. Only if
these two adjustments do not eliminate the slapping
condition should modification in step e be at-
tempted.

a. Be sure bolts which attach each tensioner to
the firewall are tight.

b. There is a tensioner for both the left and right
wiper. The right tensioner can be seen in Fig. 331.
This adjustment can be made on left or right
tensioner or both.

Loosen, but do not remove entirely, the cable
tensioner lock nut on the tensioner bracket. The
spring-loaded cable tensioners should then auto-
matically take up any slack in the cables. In some
cases it may be necessary to tap the stud lightly
to unseat the lockwasher located between the
tensioner bracket and base. Then pry the tensioner
bracket slightly outboard with a screwdriver to in-
duce cable tensioner springs to take up the slack.

¢. Retighten the lock nut firmly to hold the pulleys
on the tensioner in the new position.

d. Operate the wipers. If wipers are still slapping,
reposition wiper arms one serration at a time until

slap is eliminated. Only if slap is not eliminated,
modify the tensionersas follows in step e.

e. Elongate the mounting holes in the tensioner
bracket toward the center of the vehicle 15" [1,6
mm.]. This will let tensioner bracket move out-
board an additional 14;” to provide more tension
on the cables.

f. Install tensioner bracket in new mounting posi-
tion,

g@. Finally, check that wiper cables have no inter-
ference along their entire travel.

T-24. Tool Box Door
Utility Vehicles

If the tool box doors will not stay closed because
the door is lower than the body panel opening,
loosen the nuts on the hinges and use the slotted
holes of the body panel provided for adjustment.
If the door is positioned satisfactorily but fails to
latch because of faulty operation of the lock cylin-
der, the lock cylinder should be replaced.

FIG. 331 —WINDSHIELD WIPER CONTROL
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U-1. GENERAL

Miscellaneous information included in this section
includes coverage of extra equipment, special tools,
torque specifications, and charts and tables.

U-2. EXTRA EQUIPMENT

Much of the utility of the 4-wheel drive vehicles
is due to the extra equipment which has been de-
signed to adapt it for farming and industry. The
maintenance and use of some of this equipment
is outlined in this section.

U-3. Power Take-Of

Several methods of utilizing engine power, both

with the vehicle standing or in motion, have been
developed. General data, including horse power

" available, covering the power take-off assemblies,

is given in Par. U-20.

The rear power take-off is covered in detail in the

following paragraphs.

U-4. Power Take-Off with Shaft and
Belt Pulley

The rear power take-off consists of four assemblies:
the shift unit mounted on the transfer case, propel-
ler shaft and universal joints, shaft drive assembly,
and pulley drive assembly.

The shaft drive assembly is mounted at the rear
of the vehicle and is designed to operate trailed
equipment, The pulley drive assembly is driven
by the shaft drive and is designed to operate sta-
tionary equipment by belt drive.

U-5. Front Unit or Shift Assembly

Drive for the power take-off is taken from the trans-
fer case main drive gear through an internal type
sliding gear, No. 42, Fig., 332, The sliding gear is
mounted in the shift housing and the shift lever
controls this gear to engage and disengage the
drive. A conventional type poppet ball and spring
prevents disengagement of the gear.

The shift assembly is lubricated from the transfer
case and no attention is required other than regu-
lar lubrication of the transfer case.

Should it be necessary to remove the assembly for
service, first remove the bolts in the propeller shaft
companion flange at the power take-off front uni-
versal joint. Remove the shift lever by removing
the four screws holding the lever cover, in position.

Use care not to lose or damage the felt oil seal.
Remove the five screws used to attach the assembly
to the transfer case and remove the shift unit by
pulling it to the rear.

Woash the assembly thoroughly in cleaning solution
and place the unit in a bench vise if it is necessary
to dismantle it.

Place a light bar through the shift lever opening
to pry the shift rail and fork, No. 1, forward to
clear the poppet ball and spring, using care not to
lose the ball and spring, and remove the shifting
sleeve, No. 42.

Remove nut, No. 4, and the companicn flange,
after which the shaft, No. 39, may be driven
forward out of the housing. Be careful not to dam-
age oil seal, No. 37, as the shaft is removed. Re-
move the spacer, No. 40, after whch bearing No.
38 can be removed. Remove bearing, No. 38, from
the housing.

Wash all parts in cleaning solution and inspect
them for wear or damage. Reassembly is in the
reverse order of dismantling. Do not overlook as-
sembly of the poppet ball and spring when install-
ing the shift rail,

U-6. Propeller Shaft and Universal
Joint Assembly :

The propeller shaft is tubular and has two univer-
sal joints, Fig. 332, The joints are enclosed by
housings and boots, which contain the lubricant,
As the torque capacity of the propeller shaft is far
greater than that developed by the engine and as
there is very little flexing of the joints, this unit
will require no attention for the life of the vehicle
under normal use other than an inspection at each
1000 miles (1600 km.), to guard against loose com-
pattion flange attaching screws or leakage of lubri-
cant at the boots. Should the power take-off be
used often for continuous operation, disassemble
the joints and repack them with lubricant once
each year. See “Propeller Shaft and Universal
Joint” section.

NOTE: A Spicer type propeller shaft has been
released as an optional component of the Power
Take-Off assembly. This shaft has the cross type
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FIG. 332- -POWER TAKE-OFF

Fork and Rod 8. Cup 5. Gear
Ball

1.

2. 9. Bearing 16. Qil Seal

3. Lever 10. Snap Ring 17, Oil Seal

4, Nut 11. Plate 18. 0Qil Seal

5. Button and Spring 12, Gasket 19, Gear and Shaft
6. Spring 13, Retainer 20, Cup i

7. Trunnion and Ball 14, Gasket 21. Cone and Roller

FIG. 333-POWER TAKE-OFF SPLINED SHAFT

universal joints and is attached with “U* bolts. A
shear pin is embodied in the shaft as a safety
feature. See Fig. 334 No. 1. It is IMPORTANT
to note that the Spicer type universal joints have
no slip splines to allow movement endwise and it
is necessary to select and install spacing washers
at No. 2, Fig. 334 to correctly position the center
bearing assembly to prevent end bind in the
universal joints.

Each joint.on this type shaft is equipped with a
lubricator and the shaft should be lubricated when

- 10629
FIG. 334—SPICER PROPELLER SHAFT

1—Shear Pin 2—Spacing Washers
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22, Shims 29. Shaft 36. Washer

23, Spacer 30. Gasket 37. Qil Seal

24, Shims 31, Shims 38. Ball Bearing
25. Shims 32, Gasket 39, Gear and Shaft
26. Pinion 33. Gear 40, ' Spacer

27. Cone atd Roller 34. Sheft 41. Gasket

28. Cup : 35. Gasket 42. Sleeve

installed and pericdically thereafter, depending
upon the amount of usage. Use a hand gun to
avoid damaging the joint seals. '

U-7. Shaft Drive Assembly

The standard six splined, 134" (34.92 mm.) diam-
eter output shaft, No. 29, Fig. 332 and also Fig.
333, of the rear power take-off assembly. is driven
through two helical cut gears mounted in a housing
attached to the vehicle at the center of the frame
rear cross member. Both the input and output
shafts rotate on tapered roller bearings with the
running clearance adjusted by shims.

The maximum torque of the engine is developed at
a speed of 2000 r.p.m. At this speed the splined
output shaft turns 536 r.p.m., which is the SAE
standard for all farm tractors. This shaft speed is
obtained, when the wehicle is in motion, by using
low transmission gear and low transfer case gear
in four-wheel drive.

When the power take-off is used, inspect it periodi-
cally to guard against possible leakage of the lubri-
cant, which should be kept at the level of the filler
plug hole in the left side of the housing. The attach-
ing screws should be kept tight at all times and the
breather free of dirt.

Should it be necessary to remove the unit for serv-
ice, first remove the four screws attaching the rear
universal joint to the companion flange. Remove
the flange retaining screw and the flange. Remove
the screws attaching the assembly to the vehicle
and remove the unit.
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Drain the oil and wash the unit with cleaning solu-
tion. Next remove the cover at bearing No. 9, and
gasket. Bend the locking tangs away from the nut
and remove the nut and locking washer on the in-
put shaft, No. 34. Remove the five screws attaching
the bearing retainer and remove the bearing and
retainer assembly with the gasket, No. 32. Use
care not to lose the shims instalied between gear
No. 33 and the bearing cone. The bearing cone
may be readily removed from the retainer, after
which remove the cup, then the snap ring. Next
remove the three screws attaching the oil seal re-
tainer and pilot assembly. Press the shaft through
the housing, removing the bearing cone, the oil seal,
and the oil seal retainer as an assembly. Gear No.
33 may be removed through the rear bearing re-
tainer opening. The bearing cup may be pushed
out after which the snap ring can be removed. The
bearing cone and the oil seal may be removed from
the shaft. Removal of the output shaft assembly is
made in the same manner.

Adjustment of the tapered roller bearings on both
shafts is accomplished by shim packs placed be-
tween the gear hubs and the bearing cones. The
shims are interchangeabte and care should be used
not to mix the two packs, and that they be replaced
in the same position from which they were re-
moved. Should new parts be installed in the as-
sembly, it may be necessary to change the thick-
ness of the shim packs. The shims are supplied
.003”, 005”7, .010” and .030” (.076, .127, .254 and
.762 mm.) in thickness. The correct combination of
these shims must be installed to allow the bearings
to turn freely, yet without end play of the shaft.
As an approximate guide, if the thickness of the
shim packs be unknown, install .031” (.787 mm,)
shims on each shaft and add or remove, if neces-
sary, to secure the correct adjustment.

Reassemble in the reverse order of dismantling.
When assembly is completed, fill the housing to the
filler plug level with hypoid gear oil. See Lubrica-
tion Chart,

U-8. Pulley Drive Assembly

The pulley drive assembly is mounted on the shaft
drive assembly and is driven by the splined output
shaft.

To dismantle the pulley drive assembly, remove
it from the vehicle by removing the four attaching
screws. Drain the oil from the housing and wash
the assembly thorcughly with cleaning solution or
solvent.

First remove the pulley retaining nut, Fig. 332, and
remove the pulley. Remove six screws to disassem-
ble the pulley shaft housing from the gear housing.
Note that there is a shim pack between the two
housings which must be kept separate.

Press the pulley shaft, No. 19, through the housing,
removing the inner bearing cone, No. 21, spacer
and shim pack, Nos. 22 and 23.

Remove the oil seal, No. 18, after which the outer
bearing cone may be lifted from the housing. If
necessary, pull the bearing cups, No. 20, from the
housing,

To dismantle the gear housing assembly, first re-
move bearing retainer cover and shim pack, No. 24.
Bearing assembly No. 27 and gear No. 26, will

come out by using a brass drift to tap the shaft
through the housing. Be careful not to lose the
shims, No. 25, from between the gear and the sleeve
on the stub shaft. Pull oil seal No. 17 and, if nec-
essary, bearing cup No. 28.

Wash all of the parts in solvent and make careful
examination to determine their condition. Replace
parts found worn or damaged and reassemble in
the reverse order, excepting the two oil seals which
should not be installed until the shim adjustment
is checked. _

Shim packs of correct thickness should be installed
to allow bearing to turn freely without end float
and to provide .004” to .010" '(.102.to .254) back-
lash of the gears. After the gear ‘backlash is cor-
rected with shim packs, No. 25 and that placed be-
tween the housings, the bearing adjustment is made
with shim packs, No. 22 and No. 24. The standard
thickness of gear adjusting shim packs, No. 25 and
that placed between the lousings, is .031” (.787
mm.). That of No. 22 is .050” (1.27 mm.) and
No. 24 is .062” (1.57 mm.). Should the shims
become lost or mixed, install the standard packs
and then add or remove to secure proper adjustment.
When the assembly is completed do not overlook
filling the housing to filler plug level with hypoid
gear oil, See Lubrication Chart,

U-9. GOVERNOR

Three different governors are used in production —
the King-Seeley, the Monarch and the Novi. These
governors are all of the centrifugal type and in-
stallation is similar as they are designed to mount
on the same bracket and utilize the same dash
control parts. There are some differences, however,
in the carburetor throttle bell crank adjustment,
throttle linkage and speed control adjustment
which are pointed out below.

U-10. Carburetor Throttle Bell Crank

When a Novi governor is used, it is necessary that
a carburetor equipped with a throttle bell crank
as shown in Fig, 336 be used. King-Seeley or Mon-
arch governors may be used when the carburetor
is equipped with that shown in either Fig. 336 or
Fig. 337. Carburetors equipped with the early type
bell crank (Fig. 337) may be changed over to the
later type (Fig. 336) by installing Part No. 116847
Throttle Shaft and No. 116849 Throttle Lever.
When bell crank shown in Fig. 336 is used, the screw
attaching the bell crank to the throttle shaft must
be installed correctly for the governor being used.
For either King-Seeley or Monarch governor, the
screw is placed in the top hole (No. 1) and the
inner end extends above the throttle lever. When
no governor is used the screw is placed in the cen-
ter hole (No. 2) and through the throttle lever,
locking the two parts together as a unit. When a
Novi governor is used the screw is placed in the
lower hole (No. 3) and the inner end extends be-
low the throttle control lever.

When a carburetor having throttle bell crank as
shown in Fig. 337, with which the Novi governor
cannot be installed, is used screw No. 1 is removed
and discarded when Monarch or King-Seeley gov-
ernor equipped. This screw must be installed only
when no governor is used.
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14

FIG. 335—KING-SEELEY GOVERNOR —4WD MODELS

U-11. Governor Adjustment

a. Adjust the carburetor to obtain smooth engine
idle at 600 rpm., then stop the engine.

b. Check throttle linkage to ensure maximum
throttle opening. Be certain that throttle and
governor linkage is free.

€. Place the carburetor throttle in wide-open posi-
tion and pull the governor control handle out to
the last notch. Adjust the governor to bellcrank
rod so that the linkage will hold the carburetor
throttle in wide-open position.

d. Close the governor control and start the engine.
Again pull the control out to the last notch and
adjust the length of the cable at adjusting yoke so
that the engine will run at 2600 rpm. Close the
control to recheck the linkage for free action and
to make sure the engine will return to 600 rpm.
idle speed.

e. Should it appear necessary to lengthen the
governor control cable excessively to obtain an
engine speed of 2600 rpm. the link between governor
and bellcrank may be lengthened slightly.

FIG. 336—THROTTLE BELL CRANK

U-12. Novi Governor Operation

The Novi governor is directly belted to the engine
as no clutch is provided to disconnect the drive.
To operate the vehicle WITHOUT governor con-
trol, push the governor hand control all the way
IN against the instrument panel.

To operate the vehicle WITH governor control,
pull the governor hand control handle out. The
hand control has nine notched positions. Pulling the
control out to the first notch sets the controlied
engine speed at approximately 1000 r.p.m. and
each successive notch increases the speed 200 r.p.m.
until 2600 r.p.m. is reached in the ninth notch. The
hand control may be released by turning the han-
dle one-quarter turn in either direction, FIG. 337—THROTTLE BELL CRANK
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When the engine is being operated under governor
control (hand control cut) the controlled engine
speed may be exceeded at any time by depressing
the foot accelerator in the conventional manner to
secure a greater carburetor throttle opening than
that determined by the governor hand control
setting,

U-13. King-Seeley Governor Adjustment

First tune the engine to obtain smooth operation.
Mechanical adjustment of speed control is obtained
by adjusting the length of the hand control cable
with a clevis.

First check the carburetor bell crank to be sure
the screw shown in Fig, 337 has been remowved or if
as shown in Fig. 336 is correctly located. Check the
carburetor throttle rod to make certain the throttle
opens and closes fully. Disconnect the accelerator
spring and eliminate any bind or stiffness in the
throttle connections and carburetor linkage. Free
operation of the throttle is necessary to avoid surg-
ing of the governor when the engine is placed un-
der load. After checking, reconnect the accelerator
spring,

Set the dash hand throttle in the fully open posi-
tion and leave it there. All the adjustments are
made with the throttle in this position.

Adjust the length of the spring loaded governor-to-
throttle link No. 12 to allow exact assembly be-
tween the short or lower governor lever and the
carburetor throttle lever without moving either
lever and with the throttle tully open. Tighten
the adjustment lock nut and install the link.

Engage the governor clutch by turning the control
on the pulley hub until the driving pins engage
the deeper recesses. Place the governor hand con-
trol in the closed or IN position and check to be
sure the hand throttle on the dash is fully out.
Start the engine and allow it to run until operating
temperature is reached.

The governed engine speed is controlled by the
position of the upper or long governor lever. Adjust
the yoke on the hand control cable and attach it
to the governor arm when the arm is positioned
to give an engine speed of 1000 rpm. In the absence
of electrical tachometer equipment, the engine
speed may be determined by the speedometer.
Safely jack up the rear wheels and be sure the
front wheel drive is not engaged. When driving
the rear wheels in high or direct transmission gear,
the speedometer will read 15 mph [24 kph.] at an
engine speed of 1000 rpm.

In some cases it may be necessary to adjust the
surge screw at the rear of the governor to eliminate
surge. Should this be necessary, loosen the lock nut
and turn the slotted screw in until the engine stops
surging when the governor hand control is suddenly
operated from low to high speeds, then tighten the
lock nut. Use care in making this adjustment not
to turn the screw in too far or governor speed con-
tro! will be lost.

U-14. King-Seeley Governor Operation
When speed control is not desired the governor
may be disengaged with the twin-pin type clutch

mounted on the driven pulley hub, Never attempt
to engage this clutch with the engine running, To
operate it pull the cap out toward the radiator and
rotate it ¥4 turn in either direction until you feel
the two driving lugs drop into the recesses pro-
vided. The governor is engaged when the lugs are
in the deeper recesses, and, locked in the disen-
gaged position when in the shallow recesses.

The controlled engine speed may be varied with
the governor hand control. With this control in
against the dash, the controlled engine speed is
1000 r.p.m. The speed is increased 200 r.p.m. per
notch, as the hand control is pulled out. The top
speed is 2600 r.p.m. in the ninth notch. The hand
control is released by turning the handle V4 turn
in either direction, .
When the governor is to be used, stop the engine,
engage the governor clutch and pull the hand throt-
tle control fully out to allow the governor to take
over engine speed control. When the governor
clutch is disengaged, release the hand throttle by
turning the handle one-quarter turn in either
direction.

U-15. Monarch Governcer Adjustment

The adjustment of the Monarch governor is the
same as that listed above for the King-Seeley with
the exception of the adjustment of the spring
loaded governor-to-throttle link No. 12, Adjust this
link to have approximately 1" (1.588 mm.)
slack or lost motion. No surge adjustment is pro-
vided and this lecst motion is allowed to cushion .
any slight irregularities in governor control.

U-16. Monarch Governor Operation

‘The operation of the Monarch governor is the same
as that of the King-Seeley excepting the clutch con-
trol. Clutch control is through a spring leaded lever
mounted on the top of the unit. To engage the
drive, unlatch the lever and allow the spring to
carry the engaging assembly forward. Do not en-
gage this clutch with the engine running.

U-17. Governor Maintenance

(All Types)

The belt tension may be adjusted by raising or
lowering the governor in the slotted holes in the
mounting bracket. Keep the pulleys and belt free
of dirt and oil. Belt slippage will affect governor
operation and a tight belt may cause rapid wear
of the governor shaft and bearings. Adjust it to
allow 1” (254 mm.} depression midway between
the pulleys with thumb pressure.

There is little wear of the internal parts for they
operate in oil. The governor housings are equipped
with both fill and drain plugs and also {with the
exception of some Novi type governors), with level
indicating plugs. Check the oil level at each vehicle
lubrication and change the oil each time the en-
gine oil is changed using the same grade oil used
in the engine. Do not fill the governor housing
above the level plug. Overfilling will prevent
governor control and possibly cause damage to
governor internal parts.
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Guard against overfilling the Novi units, which are cc.]. The Novi filler plug is also a vent which should
not equipped with level indicating plugs. The ca- be cleaned thoroughly at each oil change to be sure
pacity of these governors is two fluid ounces {59.15 that the vent operates.

U-18. TORQUE SPECIFICATIONS

. L.6-226
ENGINE Pounds-Feet Kg-m,
Camshaft Gear to Camshaft. .. ... ... . i 35-40 4,8 a 5,5]
Camshait Thrust Plate Bolt.......... ... .. .. ... ... . o i, 12-15 [1,7 a 2,1]
Clutch Control Ball Stud — 34" [0,8 mm.]. ... ... ... ... ... .......... - e
Clutch Control Ball Stud — 9¢* (1,4 mim.]. .. ... ... ............. - N
Clutch Housing to Cylinder Block Screw ... ... .. . ... ... ............ 40-50 [5,5 a 6,9]
Connecting Rod Cap Bolt Nut — 32" [1 mm.].. . ... . .. ... .. . 40-45 {5,5 a 6,2]
Connecting Rod Cap Bolt Nut— 1" [L,1mm.). . ..., ... ... ......... - .
Crankshaft Counterweight Bolt....... . ... .. .. ... ... ... . ...... - e
Cylinder Head to Block Bolts. ... .. ... P 35-45 4,8 a 6,2]
Engine Mounting (Center Bolt)........ ... ... ... . ...... ....... -
Exhaust Manifold to Cylinder Block. . ... ... .. ... . .. 30-35 4,1 24,8
Front and Rear Filler Block Bolt. .. ... ........... . .... e 12-15 - [1,7a 2,1
Front End Plate Screw —— ¥3" [0,8 mm.], .. ... ... ... .... . ... wo.. 12-15 1,7a 2,1
Front End Plate Screw — 73" [1,1 mm.].. . ... ... e ....... 40-50 [3,5a 6,9
Flywheel to Crankshaft Bolt. .. .. ........ ... . .. .. .. . ... ..... ... 35-40 [4,8a5,5
Generator Bracket to Cylinder Block .. ... ... e 20-25 2,8 a 3,4
Intake Manifold to Cylinder Block. ... ... . ... ... ........... .. 30-35 [4,1 2 4,8
Main Bearing Caps. .. .......... ... 85-95 [11,8 a 13,1]
Oil Filter to Cylinder Head Nut.. . . ...... ... s 20.25 [2,8 a 3,4
Qil Pan Screws to Cylinder Block. ... . ........... PN 12-15 1,7a2,1
Oil Pump Body to Intermediate Bearing Cap. ........... ... ......... 3035 4,1 a 4,8
Oil Pump CovertoBody Bolt............... . ........ T 7-10 1,0 a 1,4]
Piston Pin Lock Bolt................. ... . . . i i - ..
Rocker Arm Bracket to Head NUt............ ....00voviiinnnnnn - ..
Spark Plugs to Cylinder Head. ... .. S 20-30 {2,824,
Starting Motor Mounting Bolt. ... ............. .. ... ... ... 25-30 3,4 a 4,1
Timing Chain Cover Bolts. .. .. ... ... .. i o 12-15 1,7a2,1
Valve Tappet Cover Nuts............. ..o . 7-10 [1,0 a L4
Vibration Damper to Crankshaft. .. ........... ... .................. 100-130 [13,8 a 18,0)
Vibration Damper to Pulley Hub. .. ... ..., ... ... .. i .. 12-15 i1,7a 2,1
Water Outlet Elbow to Cylinder Head .. .... . ..........c..o.'ou..... 1215 [1,7a 2,1
Water Pump to Cylinder Block. .. .. ... .. 0t i 15-20 2,1 a2,8

F4-134
Pounds-Feet Kg-m.

30-40 (4,1 a 5,5]
20-26 12,8 a 3,6
35-45 [4,8 a 6,2]
70-85 19,7 a 11,8
35-45 (4,8 a 6,2
50-55 6,9 a 7,6
60-70 8,3a97
60-70 2,3a97
45-55 6,2a7,6
29-35 4,04a4,8
35-41 4,8 a5,7
25-35 3,4 24,8
29-35 342438
65-75 (9,0 a 10,4

9-14 (1,2 a 1,9]
35-41 (4,8 a 5,7]
30-36 4,1 a 5,0]
25-33 i3,4 a 4,6]
20-25 i2,8 a 3,4]
20-25 (2,8 a 3,4]
12-17 (1,7 a 2.3]

Note: Turn the connecting rod cap nut locks (inverted typs, pressed steel) finger tight and then tighten 14 turn more with wrench

CHASSIS Pounds-Feet
Brake Backing Plate Bolts. . .......... ... ... . .. 25-35
Differential Carrier. ... ... ... oo 38-42
Engine Front Insulator to Frame. . ... ... oot 10-15
Engine Rear Insulator to Cross Member Bolt. ... .......................... 20-30
Engine Rear Mounting Bracket to Transmission Bolt. ... ........ ... ...... 20-30
Pressure Plate to Flywheel Bolts. . . . ..v. oo iiei oo 12-17
Propeller Shaft and Universal Joint Flange Bolt. .. ..................... ... 20-30
Propeller Shaft and Universal Joint U-Bolt..................... . .......... 15-20
Rear Axle Shaft Nut — Minimam. . ... o..vooo ..o 150
Spring Mounting — Front and Rear U-Bolt — 2" (1, 1mm.|................ 45-55
Spring Mounting — Front Suspension U-Bolt.............................. 65-80
Spring Mounting — Rear U-Bolt - 14" [1,3 mm.}. ... .. ... ... ... .. ... .. 65-80
Spring Pivot Bolts. . . ... oo 25-30
Steering Armto Gear Nut. . ....... ... ... oo PN 95-115
Steering Arm to Steeritig Knuckle. ... ... ......... . ... .. ... ... ... ... . ... 55-65
Steering Bell Crank Bolt Nut.................. e 70-90
Steering Knuckle Seal Retainer Bolts. .. ....... .. ........ .. .. . .. 15-20
Steering Knuckle Support to Knuckle Arm to Wheel Spindle Bolt... .. ... ... 45-55

- Steering Mounting to Frame — 34" [L,0mm.]. . ... ... ...... ..... ... ... ... 30-40
Steering Mounting to Frame — 1" [I,1 mm.]. .. ........... e 45-55
Steering Tie Rod Clamp Bolts — 34" [0,8 mm.]........... .. ... .. ......... 10-15
Steering Tie Rod Clamp Bolts — 1" {1, mm.]. . ... ... ... .. ... ... ...... 35-45
Transmission Mainshaft Nut. ............... . .. ... .. ... . ... . ... ... ... 80-1190
‘Wheelto Hub Bolts. . ............. ..... e 60-75
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U-19. SPECIAL TOOLS

Below are listed the tools applicable to models
covered in this manual. These special tools are
essential not only for the time they will save but
also because many operations described cannot
be per-f.g)rmed without them. )

Address’ any correspondence concerning special
tools, “their application or availability, to Willys
Motors; Inc., Service Department, Toledo 1, Ohio.

KF-27
C-38

DD-82-2
W-172
W-231
W-238
C-249

C-3422

KF-128
W-133
W-166
W-193
W-194
W-210
C-3105

W-130
W-131
W-139
W-141
W-143
W-176

Engine Group
Driver — Valve Guide. ‘
Reamer — Valve Guide, .375”7 [0,953
mm.}. _
Reamer — Piston Pin, .859” [2,182 mm.].
Puller — Crankshaft Gear, Camshaft
Sprocket, U-Joint Flange and Parking
Brake Drum.
Kit — Flywheel Dowel Bolt Installing.
Kit — (pr.) Intake and Exhaust Valve
Guide Drivers. ,
Reamer, Valve Guide, .343” Exp. [0,871
mm.].
Compressor — Valve Spring.

Transmission Group

Driver — Trans, Main Drive Pinion Ball
Brg. and Rear Axle Pinion Shaft Brg,
Driver — Speedorndeter Drive Pinion
Bushing. :

Arbor and Sleeve — Cluster Gear Needle
Bearing Assembly.

Arbor — Transmission Cluster Gear As-
sembly. ‘
Plate — Transmission Mainshaft Retain-
ing.

- Wrench — Overdrive Governor Remov-

ing and Installing.
Driver — Transmission Rear Oil Seal.

Transfer Case Group .

Thimble and Driver — Transfer Case
Shifter Rod Qil Seal.

Thimble and Driver — Pinion Shaft Rear
Bearing Cone.

Driver — Transfer Case Qutput Shaft
Front Bearing Cone Removing,

Ring — Transfer Case Output Shaft
Front Bearing Cone Removing.

Driver — Transfer Case OQutput Shaft
Front and Rear Oil Seal Installer.
Puller — Transfer Case Shift Rod 0Oil
Seal.

W-192

W-162
W-220

- C-452

C-3281

W-99-B
W-104-B

W-126

W-128

W-129
W-142

W-147
W-186
W-188
W-201
W-207
W-251

C-319
C-637

W-138

W-144
W-163
C-690

C-3646

W-213

Pilot Pin — Transfer Case Intermediate
Gear Thrust Washer.

Universal Joints Group

Tool — U-Joint Flange Installer.

Jig and Bushing — Power Take-Off U-
Joint Pin Remover and Installer.
Puller — U-Joint Flange.

Wrench — U-Joint Flange Holding.

Rear Axle Group

Set — Pinion and Ring Gear Setting

Gauge.

Puller — Axle Shaft, Pinion Shaft and

Differential Case Tapered Bearing Cone
(Ir;cludes: Plates 13, 18, 20, 21, 28 and
32).

Driver - Pinion Front Bearing Cup.

Installer — Differential Carrier End Oil

Seal.

Spreader — Axle Housing.

Driver — Differential Case Bearing

Cone.

Driver — Pinion Shaft Oil Seal.

Driver — Rear Axle Shaft Qil Seal.

Driver — Differential Case Bearing

Cone.

Wrenches — (pr.) Pinion Bearing Ad-

justing,

Driver — Pinion Pilot Bearing Instali-

ing,

Puller — Transfer Case Output Shaft

Front and Rear Qil Seal Removing; also

Pinion Shaft Oil Seal.

Puller — Rear Wheel Hub.

Puller — Axle Shaft and Qil Seal.

Front Suspension Group

Driver and Adapter — King Pin Bearing
Cap Remover and Installer,

Wrench — Wheel Bearing Adjusting.
Puller — Front Axle Drive Flange.
Scale — King Pin Bearing Preload
Checking.

Steering Group
Puller — Steering Shaft Arm,

Brake Group
Wrench — Brake Adjusting.
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U-20. MISCELLANEOUS DATA

MODEL L6-226 4WD

FOWER TAKE-OFF SHAFT AND VEHICLE GROUND SPEEDS
ALL GEAR SHIFT POSITIONS
MILES PER HOUR

POWER TAKE-OFF 1 TQ 1 GEAR RATIO
Transmission Gear In
Governor | Transfer Engine
Control n Low ) Intermediate High Speed
Position
Take-Off Vehicte Take-Off Vehicle Take-Off Vehicle
Shaft Speed Shaft Speed Shaft Speed
R.P.M. M.P.H. R.P.M. M.P.H. R.P.M. M.P.H,
Low 357 261 644 4.70 1060 7.30
1 Migh asr - 6.42 644 11.57 1000 11.95 1000
) Low 428 3.13 73 5.64 1280 8,78
2 High 428 7.70 3 13.89 1200 21.54 1200
Low 500 3.65 9062 6.58 1400 10.22
3 High 500 8.28 402 16.20 1400 2513 1400
Low &7 4.18 1080 7.83 1600 11.67
4 High 57 10.26 1030 18.52 1600 28.72 1600
Low 643 4.70 1159 8.47 1800 13.13
-1 High 643 1155 1159 20.83 1800 2.3 1880
Low 4 522 1288 9,41 2000 14.59
[ High 714 1283 1268 23.14 2000 35.90 2000
Low 785 514 1417 10.35 2200 16.05
7 High 785 141 1917 25.46 2200 39.49 2200
Low 857 6.26 1548 11.29 2400 17.51
8 High 857 15.40 1548 21.77 2400 43.08 2400
Low 928 6.79 1674 12,23 2600 1497
g High 928 16.68 1674 30.09 2600 46.69 2600

MODEL F4-134 4WD

POWER TAKE-OFF SHAFT AND VEHICLE GROUND SPEEDS
ALL GEAR SHIFT POSITIONS
MILES PER HOUR

POWER TAKE-OFF 1 TO 1 GEAR RATIO
) Transmission Gear In
Governor 1 Transfor | Engine
gu::foi In Low Intermediate High - Speed
'osition
Take-Off Vehicle Take-Off Vehicle Take-0ff Vehicle
Shaft Speed Shaft Speed Shaft Speed
R.P.M. M.P.H. R.P.M, M.P.H. BRPM. | MPH,

Low 3567 237 644 4.27 1000 6.62

1 High 367 5.82 644 10.50 1000 16.28 1008
Low 428 2,84 m 512 1200 7.84

2 High 428 6.98 w3 12.59 t200 19.53 1200
Low 500 33 902 5.98 1460 9.26

3 High 800 8.15 902 14,69 1400 2.7 1400
Low 571 3.79 1030 6.83 1600 10.59

4 High 571 9.3 1030 16.79 1600 26.04 1600
Low 643 4,26 1159 7.68 1800 1191 ’

5 High 543 10.47 1159 18.89 1800 29.30 1800
Low 714 473 1288 8.54 2000 13.24 X

6 High 74 .64 1288 ?0.99 2000 32.55 2000
Low 785 5.20 1417 9.39 2200 14.56

7 High 785 12.80 417 23.09 2200 35.81 2200
Low 857 568 1546 1024 2400 15488

8 High 857 13.96 1546 2519 - 2400 39.06 2400
Low 928 B.15 1674 110 - | 2600 17.21

9 High 928 15.13 1674 27.29 2600 42.32 2600
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U-2]1. SPLINE SHAFT HORSEPOWER

The chart below shows the drawbar horsepower at
the governor-controlled engine speeds and the
horsepower at the spline shaft with the wehicle
stationary. Also shown is the horsepower available
at the spline shaft with the vehicle at the maximum

approved weight (6000 1b.) moving at the speed
shown and exerting a drawbar pull of zero pounds
thru 3000 Ib. (maximum recommended) in steps of
1000 pounds.

HP. AT REAR P.T.0. SPLINE SHAFT

Governed Vehicla Drawbar Vehicle 5004 Lb, Vehicle Moving with:
Engine Speed HP. 1 Stationary
pm. mph.* No Lb. 1080 Ib. 2000 1b. 3000 ib,
Drawbar Drawbar Drawbar Drawbar
Pull Pult Pull Pull
1000 2.56 182 229 208 14.0 73 1.6
1200 307 243 27.0 2.5 17.4 9.5 1.2
1460 3.5% 28.5 3.7 0.0 20.5 mna 1.5
1600 408 322 35.7 336 228 121 1.5
1800 482 36.6 40.0 38,2 25.6 13.4 1.2
200G 513 42,0 4.0+ 1.5 275 14.5 NONE
2260 5.64 4.4 46.5% 44,8t 29.0 14.2 NONE
2400 6.4 50.7 50.5¢ 47.5t 30.6 ur NONE
2600 6.66 52.8 53.67 50,4+ 32.8 15.2 NONE

*Vehicle in low transmission and transfer case ratio.
4Based on maximum recommended drawbar puli for cantinuous service of 3000 Ib,
fLimit rear P.T.0. to 42 HP, for continuous operation.
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appx.
assy.
ATC
BBC
BTC

cm.
¢cm?
cm3
cp.
cu. in.
dia.

Fig,
gal.
gm.

1.D,
kg.
kg-cm?
 kg-m.
kph.
b,
Ib-ft.
1g.
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U-22. LIST OF ABBREVIATIONS

to {metric conversions)'
after bottom center
ampere

American Petroleum Institute
approximately
assembly

after top center

before bottom center
before top center
centigrade

centimeter

square centimeter
cubic centimeter
candle power

cubic inches

diameter

fahrenheit

ﬁgure(s)'

gallc;ns

grams

gallons per minute
horsgpower

inside diameter
kilograms

kilograms per square centimeter
kilograms per meter
kilometers per hour
pounds

pounds-feet of torque

long

Lh.
1tr.
m.
max.
mid.

min.

oz.
P.T.O.
Par,
Psi.
r.h,
rpm.
SAE
S/N
8q. in.
SW
uD
U.s.
uw

left hand

liters

meters

maximum

microfarads

minimuim

millimeters

miles per hour
nurﬁber(s)

outside diameter
oversize

ounces

Power Take-Off
paragraph

pounds per square inch
right hand

revolutions per minute
Society of Automotive Engineers
serial number

square inches

Station Wagon

Utility Delivery
undersize

Utility Wagon

volts

times or by

inches

to (ratio)

degrees
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SUBJECT PAR. SUBJECT

A
Accelerator. ... ................... e F-85 Crankcase, Engine
Adjusting Rod, Clutch Control. ... .. ... ... ... ....... J-23 Crankcase Ventilator Valve
AirCleaner. ............................ B-24, B-42, F-59 Crankshaft
Alignment, Steering Wheel. ... ........ .. ... ... ... O-4 Crankshaft Alignment
Antifreeze. .. ... ..... ... ... ..... e .RB-9 Crankshaft End Play....................
Assembly, Engine. . ... ... ... . D—Ql. E-78 Crankshaft Main Bearings. .. . ... ...
Axle Caster. .. ........ .. ............ .. M-1, M-13, O-16 Crankshaft Pilot Bushing
Axle Drive Pinionh. . .. .. ... ... ... ............... N-9 Crankshaft Pulley
Axle, Front..... ...... ... . ..... P M-1, M-4, M-5 Crankshaft Rear Bearing Seal
Axle, Rear. .. ..... ... ... . .. ... ... N-1, N-15 Crankshaft Rear Oil Seal
Axle Shaft, Rear. .. i . ..N-3,N-4 Current-Voltage Regulators

Cylinder Block. .........................

B Cylinder Bores..........................
Battery. ... ... ... .C-2,1-2 Cylinder Head......... D-9, D-90, D-112, E-16, E-73, E-98
Bearing Fitting, Plastigage.......... . ....D-49, D-54, E-45 Cylinder, Master. . ...........................
Bearing, Clutch Release. . .... .. .......... ......... B-34 Cylinder, Wheel
Bearing Journals, Main. . ........ ... ... ... ..., D-43, E-41
Bearing Seal, Crankshaft Rear. . ... . ... ... .. .. E-63, E-85 D
Bearing, Water pump. . ..... ... .. . .. . B-34, H-11, H-15 Differential Carrier
Bearings, Camshaft. . .. ... ... . ... . .. .....D-58, E-51 Differential Conventional
Bearings, Connecting Rod. .. ... ....... ... D-51, E-46 Differential Gauge Blocks
Bearings, Crankshaft Main. ... .... D-46, D-97, E-43, E-82 Differential, Powr-Lok Nonslip
Bearings, Front Wheel. ... . ... ... | B-13, M-8, Q-3 Differential Side Gears
Bearings, King Pin. .., . ......... . .. .. ...B-11, M-11 Directional Signals
Bearings, Rear Wheel. . ... ... .. S ..B-14, Q-6 Disassembly, Engine
Bearings, Starting Motor. . ... . T B-35 Distributor
Bell Crank, Throttle. ., ... ... ..... ....... .U-10 Distributor Shaft. . . ... ... ... ... ... ... .....
Bellhousing. Flywheel ... . . .D-100, E-23, E- 70 E-88 Door Adjustment.......
Bendix Folo-Thru Drive. ... . ... ... ..., 1-57 Door Glass
Block, Cyvlinder...... .. .... ..., D-32, E-32, H-5 Door Locks
Body .. . . .... e B-32, T-1 Drain Tube, Tappet Chamber
Body Exterior. .. ... . . ... ... T-2 Drive Pinion, Axle
Body Interior. .. .. - o .. T-4 Drums, Brake. .. ..., ... ... ... ... ... ...,
Body Reinforeement . . ... ... ..o T-20
Bores, Cylinder. .., .. D-36, E-17, E-35 E
Brake Adjustment,,. .. ..P-5, P-6, P.8 Electrical Controls, Overdrive
Brake Control, Hand. . . . - . B-26, P-7, P-9 Electrical Gauges
Brake Drums. . ... ... ... . .. ... ... P-10, Q-9 Electrical System
Brakes. . ...... . . ... P-1 Electrical Indicators
Brakes, Bleeding . ... ... e e P-4 End Plate, Front. ........... ... ..
Brakes, Relining. ... .......... ... . .. ... .. ........ P-10 Engine Assembly........ .. ... ... ...~ ...
Bushing, Crankshaft Pilot. . ............ ... ... D-45, J-20 Engine Crankcase
Bushing, Flywheel Clutch Shaft.. .. .. ... ... . _...... J-21 Engine Disassembly. . ......._
Bushing, Qil Pump. R R, D-83 Engine, F4-134

ALPHABETICAL INDEX

Engine Governor. . .

C Engine Ground Strap
Camber, Front Wheel. .. . .. .M-1, M-13, O-15 Engine Idle Speed
Camshaft. .. .......... ... . D 25 D- 58, D-94, E-28, E-51 Engine Inspection
Camshaft Bearings. . ......................... D-58, E-51 Engine, L6-226
Canshaft Thrust Plate . ... ... ... .. ..... D-94, E-81 Engine Lubricating System
Carburetor. .. ............. .. ... . ... C-10, C-13, C-15, F.2 Engine Mounting
Carrier, Differential. . ... ... ... ... ... . ... .. ... N-6 Engine Qil......... ..
Caster, Axle. ........... ... ... .. ....M-1, M-13, O-16 Engine Removal. . .. .
Chassis Lubrication.. . ..... ...... - .......B-5 B-40 Engine Supports
Choke Contrel . ........ ... ... .. e B-27 Engine Tune-Up
Chromium Finish. . ... ... ... ... ... .. ... .......... T-3 Engine Vacuum
Cluteh. . ... ... ... ... ... D-12, D-102, E-24, E-89, J-1 Exhaust Pipe
Clutch Control Adjusting Rod . . ..................... J-23 Exhaust Systemn
Clutech Disc.................. ... .. P J19 Exhaust Valve Seat Insert
Clutch Housing. .. .. .. ........ ... .. ... ... ...... D.83 Expansion Plugs, Core Hole
Clutch, Linkage. .. .......... . ... ... .. .. ....... B-30 Exterior, Body
Clutch Pedal Adjustment. ......... ... .. .. ... ...... J-3 Extra Equipment
Clutch Pressure Plate. . . ... ........ . ... ... .. ....... J-5
Clutch Release Bearing. . ..... ... . ........ ...... B-34 F
Compression Gauge. . ....... .. ... ... ... .. .. ...... C-4 Fan Belt
Connecting Rod Bearings. ....... ... ... ... . D-51, E-46 Filler Block, Front
Connecting Rod Crankpins. ....... ........ ..., D-44, E-42 Filler Block Guard, Rear. .. ..... ........
Connecting Rod, Steenng ....................... Q-9, O-20 Filler Block, Rear
Connecting Rods .D-15, D-37, D-106, E-19, E-36 Finish, Chromium
Controls, Flexible. . . ...... ... . ... ... .. ... ..... B-26 Fittings, Lubrication
Conventicnal Differential. . ... ....... .... B-19, B-45, N-5 Floating Qil Intake
Cooling System. ... .......... P H-1 Flywheel
Core Hole Expansion Plugs. .. ....... ... ... D-89, E-72 Flywheel Clutch Shaft Bushmg
Cover 0il Seal, Tu-mng Chain....................... D-65 Fiywheel Bellhousing..............
Cover, Timing Chain.. ieeiie.....D-18, D-63, D-105 Folo-Thru Drive, Bendix
Cover, Timing Gear. .................... E-20, E-54, E-94 Frame
Cover Valve Tappet. . ....................... D-111, E-62 Front Axle.............ccciiiiiiiniinninan
Cowl Ventilator............ .. ... .. ...ioiiiiviin T-21 Front Axle Shaft U-Joints

............ D-23, D:39, D-97, E-26, E-38, E-82

D-32, E-32, H-5
D-36, E-17, E-35

............. D-13, D-85, D-101, E-25, E 67, E-87



ALPHABETICAL INDEX

SURJECT PAR.
Front End Plate...................D-21, D-98, E-22, E-86
Front Hub, Grease Protector. ... ........ ... . ... .. .. Q-10
FrontSprings........ ... ... ... ... ... ... . .. ....... S-2
Front Suspension. . ........... ............. ... M-1, M-13
Front Wheel Alignment.............................0-11
Front Wheel Bearings. . .. ................. B-13, M-8, Q-3
Front Wheel Camber, .. ................. M-1, M-13, O-15
Front Wheel Shimmy ..., . ... ... ... ............. 0-19
Front Wheel Toe-In................................ 0-12
Front Wheel Turning Angle. . ... ... ... .. .. .... M-14, 0-17
FuelPump................ _....... C-9, C-14, F-39, F-46
Fuel System........ .................... .. C-8, C-14, F-1

. G

Gauge Blocks, Differential . . ... ........... .......... N-11
Gauges, Electrical . . ... ... ... ... ... ... ... ..., I-62
Gears, Timing. .. ....._ .. . ... . .. D-19, D-63, D-104, E-21,

E-54, E-84, E-91
Generator. .. ... ... ... . B-22, I-14
GL-4 Multipurpose Gear Lubricant. . ... ... .......... B-3
Glass. . . ... T-10
Governor, Engine........................... ...B-33, U9
Grease Protector, Front Hub. ... ..., .. .. .. . ... .. ... Q-10
Ground Strap, Engine........................... D-3, E-4
Guard, Rear Filler Block. .. ............. D-22, D-76, D-96
Guides, Valve................. ... D-67, D-72, E-56, E-61

H
Hand Brake Control. ... ................... B-26, P-7, P-0
Head, Cylinder... ... ... D.g, D-90, D-112, E-16, E-73, E-98
Headlamps. ... ..., i i, I-68
Heat Control Valve, Manifold. .. ... ... ... . B-28, C-7, G-4
Hood.. ... ... . .. . T-17
Horsepower, Spline Shaft. ... ......_..... ... ... .. . . U-21
Hoses, Radiator and Heater. ... ... . ...... ... .. ... ... H-8
Hydraulic Brakes. ....................... P P-2
1 \

Idle Speed, Engine. . ......................... . ... . C-10
Ignition Switch..... . ........ ... ... .. .. . . . ....... I-60
Ignition Systemn................................ C-17,1-3
Ignition Timing. ............... .. ... .. . ... C-6, I-11, I-12
Indicators, Electrical .. .................. ... .., H-10, I-62
Initial Lubrication. ......... ... e et B-6
Insert, Exhaust Valve-Seat. ... ........... ... .. D.70, E-60
-Inspection.Engine.................:..........B-aI,E-Bl
Interior, Body............ ... . ¢ ... .. .. . . .. . -4
Journals, Main-Bearing. . .......... .. .. ... ... D-43, E-41

‘ K
Kickdown Switch Replacement....... ... ... PR I.75
KingPinBearings. .. ...................... .. B-11, M-11

L
Light Switch, Main. ... ... .................... .. ... 1-64
Lighting System......................... ... ... ... 1-63
Locks, Door................ ... ... ... .. ... . .. ... ... T-9
Lubrication. ...................... ... ... ... . B-1, B-38
Lubrication Fittings. .. .. .............. . ... ... ... ... B-8
Lubrication, Initial..... ... ... .. ... .. .. . .. .. ... B-9
Lubrication System. .. ............. ... ... .. ... B-4, D-120

M
Main Bearing Journals.. .. .................... D-43, E-41
Main Bearings, Crankshaft. .. ... ... D-46, D-97, E-43, E-82
Main Light Switch. ... ........... . ............... ~1-64
Manifold..................... D-6, D-114, E-8, E-101, G-2
Manifold Heat Control Valve. . ............. B-28, C-7, G-4
Major Electrical Component Replacement.. .. ... ... ... I-73
Master Cylinder............... .. ..... . .... ... B-29, P-11
Muffler. ... ... . . G-6
Nonslip Differential, Powr-Lok B-20, N-16

0
Oil, Engine. . .................. .. ... . ... B-2, B-39
Oil Filler Tube. .................. ........ ... E-9, E-102
OilFilter. .. .................... B-23, B-41, D-121, E-111
272

SUBJECT PAR.
Gil Gallery Plugs. .. ... ..... ... . D-29, D-92, E-30, E-79
Oil Intake, Floating. .. . .......... .. . . E-64
Oil Jet, Timing Gear. .. .......... ... ... .. .. .. ... .. E-92
OilPan..... ... . . . D-10, D-84, D-110, E-18, E-66, E-97
Oil Pressure. .. ................ ... .. .. .. . D-123, E-63
Qil Pressure Gauge. . .... ....... ... ... ... .. .. . . . .. 1-62
Oil Pressure Indicator. ............. .. .. .. .. .. .. .. .E-65
il Pressure Relief Valve., .. .. ... . ... D-30, D-99, D-122
OllPump................... .. C-22, D-14, D-79, D-107,
E-13, E-65, E-93
Oil Pump Bushing. . .......... . . .. ... ... .. . . D-83
Oil Seal, Crankshaft Rear.......... .. . ...... . . D-75
Oil Seal, Steering Knuckle. . ............. ... . . M-12
Oil Seal, Timing Chain Cover........ . ... .. ... .. .. D-635
Overdrive. .. ....._.,... .. .. . .. ...B-17, K-1, K-14
Overdrive Control........... . ....... ... .. . . .. . . B-18
Overdrive Electrical Controls. . ..... .. ... ... .. .. . .. 1-74
P
Pedal Adjustment, Clutch. .. ... ... . . .. . . . P J-3
Pilot Bushing, Crankshaft .. ..... ... . .. . D-45, J-20
Pinion, Axle Drive..... .. ... ... ... . ... ... . N-9
PistonPins. ................. ... . ... .. D-37, BE-36
Pistons and Rings. . .. .D-15, D-37, D-106, E-19, E-36, E-95
Pivot Bolts, Spring. . ... ... ... ... .. . .. ... .. B-9, 8-4
Pivot Pin, Front Axle. . ... ..... ... ... .. ... .. . M-4, M-10
Plastigage, Bearing Fitting... ... .. .. .. .. .D-49, D-54, E-45
Plugs, Oil Gallery. .. ....... ... ... D-29, D-92, E-30, E-79
PowerTake-Oﬁ'......................A...B-46,U-3,U-20
Power Take-Off U-Joints................ .. .. .. . B-47, U-6
Powr-Lok Nonslip Differential . . . ... ... . .. ... B-20, N-16
Pre-Ignition............... ... ... ... . . .. .. . . . ... C-20
Pressure Plate, Clutch. . ... ... ... .. . . . . . . ... J-5
Primary Circuit, Electrical............... . . .. .. . . I1-66
Pressure Cap, Radiator. . ................. .. .. . . . . . N-4
Propeller Shaft U-Joints. ........... ..., . . . . .. B-10, L-2
Propeller Shafts. ................. ... ... . . .. . . .. .. L-1
Pulley Crankshaft. ... ..._... .. ... . ..., .. . .. E-12, E-96
R
Radiator.............. . ... ... .. .. ... . . . ... H-6
Radiator Pressure Cap. ................ ... .......... H-4
Radiator and Heater Hoses. ... ...._.._... ... ... H-8
ReacAxle. ... .. ... . .. .. . ... .. ... ... .. N-1, N-15
Rear AdleShaft. . . ... . . .. .. . . . .. .. .. . . ... N-3, N-4
Reay Filler Block . . . . . S e D-20, D-77
Rear Springs. ... ... ... R S-3
Rear Wheel Bearings, ............. ... ... . .. .. B-14, Q-6
Refacing Valves and Seats. ........... .. D-69, D-71, E-58
Regulators, Current-Voltage. . ................. ... ... 1-22
Relief Valve, Oil Pressure............... D-30, D99, D-122
Relining Brakes........... [ P-10
Remote Control, Transmission....._............ .. ... . K7
Removal, Engine. ... .................. . ... .. ... D-4, E-5
Replacement, Major Electrical Components............ 1-73
Ring Gear................._... ... . .. ... ... D-87, E-69
Rings and Pistons. .. .. ............... D-15, D-37, D-106,
E-19, E-36, E-95
Road Test........................ ... ..~ 7 C-11
Rocker Arm Assembly. . ........... .. ... . E-15, E.74, E-99
5
Seal, Crankcase, Rear Bearing............. . ... .E-63, E-85
Seats, Valve.................... .. ... ... .. D-71, E-59
Secondary Circuit, Electrical . ... ........... .. . ... .. 1-67
Shackles, Spring. ................... ... ... . . " B-9
Shaft, Ale Rear. ......................... ... .. N-3, N-4
Shaft Horsepower, Spline. .. .._....... ... .. ... .. . . U-21
Shafts, Propeller. . ................ ..., .. . . . ..~ L-1
Shock Absorbers. . ............. ... .. .. . .. .. B-37, S-7
Side Gears, Differential. .. .., ........... .. .. .. . . . N-10
Signals, Directionat. ...... ..., ... .__ /7" I-72
Sliding Window............. ... ... . " T-14
Spark Plugs............. ... ...... ... . C-3, E-100, I-13
Special Tools. . ............... ... . ... . 7 U-19
Speedometer Cable......,.......... ... .. ... B-25
Spring Pivot Bolts. . ............... ... ... . ... .. B-9, 5-4
Spring Shackles.............. ... ... ... B-9, 8-4
Springs. ........................... ... B-36, 8-1
Springs, Front............................ .7 3S-2
Springs, Rear. .. ........... ... . . . ... .. 0 5-3
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SUBJECT ) PAR.
Springs, Valve. . .............. ... .... D-16, D-67, D-103,
E-27, E-36, E-90

Sprockets, Timing Chain. . ............ . D-19, 12-63. D-104
Starting Motor. .. ..... ... e 1-43
Starting Motor Bearings. . ... .. .. ... i B-35
Steering Connecting Rod. .. .......... ... ..... J-9, 0-20
Steering Gear. ... .. .. . B-12, O-2
Steering Knuckle Qil Seal . ... ... .. ... ... ... ... M-12
Steering SYSLeIMl. . . ... e 0-1
Steering Tie Rod. .. . ... ... ... ... ... ... ... ... 0-10
Steering Wheel Alignment. .. .........................0-4
Suspension, Front. . . ......... ... ... .. ... ..... M-1, M-13
Switch, Ignition. . ........ ... ... I-60
Switch, Main Light. ... ... ... . ... ... ... .. ... I-64
Switch, Starting. . ... .. ... ... I-59
Switch, Stoplight. ... ... . ... .. . . I-65

T

Tail Gate. ... ... e T-7
Tatl Pipe. . ... G-6
Tappet Chamber Drain Tube.................. D-24, D-95

Tappets, Valve..............C-5, D-28, D-73, D-93, D-119,

E-29, E-62, E-80

Thermostat. ... ... ... ... ... . . E-11, H-7
Throttle Bell Crank. . ... ... ... ... ... ...... U-10
Thrust Plate, Camshaft. ...................... D-94, E-81
Tie Rod, Steering............ ... it iiiiinn. .. 0-10
Timing Chain. ... ........ e e D-19, D-63, D-104
Timing Chain Cover................... D-18, D-63, D-105
Timing Chain Cover Qit Seal. .. ..................... D-65
Timing Gear Cover...................... E-20, E-54, E-94
Timing Gears. . ................. D-19, D-63, D-104 E-21,

E- 54 E- 84 E-91
Timing, Ignition. .. ....................... C-6, I-11, I-12
Timing Pointer. ... ... .. i C-25
Timing, Valve. . ...................... C-19, D- 109, E-108
Tires. ... e Q-11
Toe-In, Front Wheel . .. .. ... ... ... ... ... ... ..., O-12
Tools, Special . . . ... .. e i e e U-19
Torque Specifications. ................ ... .., U-18
Transfer Case.......... . .ccvvevn- B-16, B-44, K-3, K-22
Transmission. . ..., ... .. . e, B-15, B-44, K-1
Transmission, Remote Control. . ... ... ..., ......... K-7

SUBJECT PAR.
Trouble Shooting. . . .......... ... .. .. ... . ... .. C-12
Tune-Up, Engine. . ... .. ... ... .. . ... ... C-1
Turning Angle, Front Wheel ........ ... ... .. .. M-14, O-17

U
U-Joints, Front Axle Shaft, .. .. ... . .. ... B-11, B-43, M-6
U-Joints, Propeller Shaft, ... .. ... ... ... ... ..., B-10, L.-2
U-Joints, Power Take-Off. .. ............... ..... B-47, U-6

v
Vacuum Gauge. .. ... ... C-18
Vacuum Pump. . ... ... . L C-9, F-39, F-46
Valve Adjustment. .. ....................... D-117, E-106
ValveGuides. . _.................. D-67, D-72, E-56, E-61
Valve, Oil Pressure Relief. ... ........ ... D-30, D-99, D-122
Valve Seat Insert, Exhaust. ...................D-70, E-60
Valve Seats. ... .......... . ... ... .. . ... ... D-71, E-53
Valve Springs. .. ................ D-16, D-67, D-103, E-27,
E-56, E-20
Valve Tappet Cover......... ... ... v, D-111, E-62
Valve Tappets. . ........... C-3, D-28, D-73, P-93, D-119,
.29, E-62, E-80
Valve Timing. ........................ C-19, D-109, E-108
Valves. . ... ................ D-67, D-103, E-27, E-56, E-90
Valves, Refacing. ... . .......... ... ... ... ... ..., T-21
Ventilating Valve, Crankcase. ................. E-14, E-1190
Vibration Damper. .., ... ..., ....... D-17, D-66, D-108
Veltage Regulators, Current. . ... .. ... ... ... 1-22

w
Water Pump. ............... D-7, D-115, E-7, E-103, H-11
Water Pump Bearing............... B-34, H-11, H-15
Wheel Alignment, Front. .. ... ......... ... ...... ..., 011
Wheel Bearings, Front. . .................. B-13, M-8, Q-3
Wheel Bearings, Rear.............. ... ... .. ... ... B-14
Wheel Cylinder. .. ... ... . it ian, P-12
Wheel Shimmy, Front. .................. .. ... ..... 0-19
Wherls. .. e L. Q-1
Window GIass. .. ... . . e e T-10
Window, Sliding. ... .. ... . . e T-14
Windshield Glass. . . ........... v, T-13
Winedshield Wiper. . . ... ... ... .. o L B-31, T-23
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