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OA-14 GENERAL IN FO R M A TIO N

LIST OF AUTOMOTIVE ABBREVIATIONS 
WHICH MAY BE USED IN THIS MANUAL

A  - A m p ere (s ) EFE - E a r ly  Fuel E v a p o ra tio n O H C  - O v e rh e a d  C am
A -6  - A x ia l  6 C y l. A /C  C om p re sso r EFI - E le c tro n ic  Fuel In je c t io n O L - O p e n  Loop
A /C  - A ir  C o n d it io n in g EGR - E xhaust G as R e c irc u la tio n O XY - O x y g e n
A C C  - A u to m a tic  C lim a te  C o n tro l ELC - E le c tro n ic  Level C o n tro l
A d j.  - A d ju s t EMF - E le c tro m o tive  Force PAIR - Pulse A ir  In je c t io n  R ea c tio n  System
A /F  - A ir /F u e l (As in  A ir /F u e l R a tio ) EMR - E le c tro n ic  M o d u le  R e ta rd P/B - Pow er B rakes
AIR  - A ir  In je c t io n  R ea c tio n  System EOS - E xhaust O x y g e n  Sensor PCV - P ositive  C ra n kca se  V e n t i la t io n
ALC - A u to m a tic  Level C o n tro l ESC - E le c tro n ic  S p a rk  C o n tro l PECV - Pow er E n rich m e n t C o n tro l V a lv e
ALCL - A ssem b ly  Line C o m m u n ic a tio n s  Link EST - E le c tro n ic  S p a rk  T im in g P/N  - P a rk , N e u tra l
A lt .  - A l t i tu d e ETC - E le c tro n ic  T e m p e ra tu re  C o n tro l PROM  - P ro g ra m m a b le , R ead  O n ly  M e m ory
APT - A d ju s ta b le  P a rt T h ro tt le ETCC - E le c tro n ic  Touch C o m fo rt C o n tro l P/S - Pow er S te e r in g
AT - A u to m a tic  T ransm iss ion ETR - E le c tro n ic a lly  Tuned  R ece iver PSI - P ounds Per S q u a re  Inch
ATC - A u to m a tic  T e m p e ra tu re  C o n tro l Exh. - E xhaust Pt. - P in t
ATDC - A f te r  Top  D e a d  C e n te r

FMVSS - F e d e ra l M o to r  V e h ic le  S a fe ty

PTO - Pow er T a k e o ff

BARO  - B a ro m e tric  A b s o lu te  P ressure Sensor S ta n d a rd s Q t. - Q u a r t
B a t. - B a tte ry Ft. Lb. - Foot Pounds (T o rq u e )
B a t. +  - P os itive  T e rm in a l FW D  - F ro n t W h e e l D rive R - Resistance
B b l. - B a rre l - Four W h e e l D rive R-4 - R a d ia l Four C y l. A /C  C om presso r
BHP - B ra k e  H o rs e p o w e r 4 x 4 - Four W h e e l D rive RF - R ig h t F ron t
BP - B ack Pressure RPM - R evo lu tion s  Per M in u te
BTDC - B e fo re  Top  D e a d  C e n te r HD - H e a vy  D uty RR - R ig h t R ear

HEI - H ig h  E n e rg y  Ig n it io n RTV - Room T e m p e ra tu re  V u lc a n iz in g  (S e a le r)
C a t. C onv. - C a ta ly t ic  C o n v e rte r H g . - M e rc u ry RVR - Response V acuum  R educe r
CC - C a ta ly t ic  C o n v e rte r H i. A lt .  - H ig h  A lt i tu d e R W D - R ear W h e e l D rive

- C u b ic  C e n tim e te r H V A C  - H e a te r -V e n t-A ir  C o n d it io n in g
- C o n v e rte r C lu tch H V A C M  - H e a te r -V e n t-A ir  C o n d it io n in g SAE - S o c ie ty  o f  A u to m o tiv e  E n g in e e rs

C CC - C o m p u te r C om m a n d  C o n tro l M o d u le SI - System In te rn a t io n a l
C -4  - C o m p u te r C o n tro l le d  C a ta ly t ic H V M  - H e a te r -V e n t-M o d u le S o l. - S o le n o id

C o n v e rte r
CB - C it iz e n s  B a n d  (R a d io ) IAC  - Id le  A ir  C o n tro l
C C O T - C y c lin g  C lu tch  (O r if ic e )  Tube 1C - In te g ra te d  C irc u it TAC - T h e rm os ta tic  A ir  C le a n e r

CCP - C o n tro lle d  C a n is te r P u rge ID  - Id e n t if ic a t io n TA C H  - T a ch o m e te r

C .E . - C heck E n g in e - In s id e  D ia m e te r TBI - T h ro tt le  B o d y  In je c t io n

CEAB - C o ld  E n g in e  A ir b le e d ILC - Id le  Load C o m p e n s a to r TCC - T ransm iss ion  C o n v e rte r C lu tch

CEMF - C o u n te r E le c tro m o tiv e  Force l/P  - In s tru m e n t P ane l TCS - T ransm iss ion  C o n tro l le d  S p a rk

C ID  - C u b ic  Inch D is p la c e m e n t ISC - Id le  S p e ed  C o n tro l TDC - T o p d e a d  C e n te r

C LO O P  - C lo se d  Loop TPS - T h ro ttle  P o s itio n  S ensor

CLCC - C lo se d  Loop C a rb u re to r  C o n tro l km - K ilo m e te rs TURB - T u rb o c h a rg e r

CLTBI - C lo se d  Loop T h ro ttle  B o d y  In je c t io n k m /h r  - K ilo m e te rs  Per H o u r T /V  - T h ro tt le  V a lv e

C onv. - C o n ve rte r KV - K ilo v o lts  (T housands  o f V o lts ) TVBV - T u rb o c h a rg e r  V a cu um  B le e d  V a lv e

CP - C a n is te r P u rge km/L - K ilo m e te rs /L ite r  (m p g ) TVRS - T e le v is io n  & R a d io  S u p p re ss io n

C u. In . - C u b ic  Inch kPa - K ilo p a s c a ls TVS - T h e rm a l V a cu um  S w itch

CV - C o n s ta n t V e lo c ity
C y l. - C y lin d e r(s ) L - L iter

L-4 - Four C y lin d e r  In -L in e  (E n g in e )
UJT - U n iv e rs a l J o in t

DBB - D u a l Bed B e a d L-6 - S ix C y lin d e r  In -L in e  (E n g in e ) V - V o lt(s )
D BM  - D u a l Bed M o n o lith LF - Le ft F ron t V -6  - S ix C y lin d e r  E n g in e  - A r ra n g e d  in  a  " V "
DEFI - D ig i ta l  E le c tro n ic  Fuel In je c t io n LR - Le ft R ear V -8  - E ig h t C y lin d e r  E n g in e  - A r ra n g e d  in  a " V "
DFI - D ig i ta l  Fuel In je c t io n V a c . - V acuum
D if f .  - D if fe re n t ia l M a n . V a c . - M a n ifo ld  V acuum VATS - V e h ic le  A n t i-T h e ft  System
Distr. - D is t r ib u to r M A P  - M a n ifo ld  A b s o lu te  Pressure V IN  - V e h ic le  Id e n t i f ic a t io n  N u m b e r

M A T - M a n ifo ld  A ir  T e m p e ra tu re  Sensor VIR - V a lve s  in  R ece iver
EAC - E lec tr ic  A ir  C o n tro l V a lv e M /C  - M ix tu re  C o n tro l VSS - V e h ic le  S p e e d  Sensor
EAS - E lec tr ic  A ir  S w itc h in g  V a lv e M P G  - M ile s  Per G a llo n V M V  - V acuum  M o d u la to r  V a lv e
ECC - E le c tro n ic  C o m fo rt C o n tro l M PH - M ile s  Per H o u r
ECM - E le c tro n ic  C o n tro l M o d u le MT - M a n u a l T ransm iss ion W / - W ith
ECS - Em ission C o n trp l System W /B  - W h e e l Base
ECU - E n g in e  C a l ib r a t io n  U n it N ’ m - N e w to n  M e tre s  (T o rq u e ) W /O  - W ith o u t
EEC - E v a p o ra tiv e  Em ission C o n tro l W O T  - W id e  O p e n  T h ro ttle
EEVIR - E v a p o ra to r  E q u a liz e d  V a lve s  in O D  - O u ts id e  D ia m e te r

R ece iver X -V a lv e  - E xp a ns io n  V a lv e

Fig. OA-16 — Common Abbreviations
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GM PRODUCTION OPTIONS

VE1 . . . .  J apa ne se  M o d i f i c a t i o n  
Export

VE5 . . . .  S t r ip  —  Frt. and Rr.
B um pe r ,  Im p a c t  

VE6 . . .  B u m p e r  —  Frt. &  Rr. P a in te d  
( w / lm p a c t  S t r ip s )

VF1 . . . .  B u m p e r  —  C h ro m e /R r .
VF5 . . .  B u m p e r  —  Car Co lo r  
VF6 . . .  B u m p e r  —  Rr. S te p  
VF9 . . . .  B um pe r  —  Frt. and  Rr. Rbr.

P ro te c te d  w /G rd s .
VG3 . . . .  S tr ip , Frt B u m p e d  Im p a c t  
VG5 . . . S tr ip  Rear B u m p e r  Im p a c t  
VG7 . . . .  B um pe r  —  R e in fo rc e m e n t ,  

Front
VG8 . . . .  B u m p e r  —  R e in fo rc e m e n t  

Rr./Calif. &  F lo r ida 
VG9 . . . .  Frt. B u m p e r  G ua rds  
VH6 . . .  B lack B u m p e r  
VH7 . . . .  B um pe r ,  C us tom  
V lD  . . . .  A M / F M  S te re o  &

Tape Player 
w / o  Eject 

V J5  . . . .  M o u n t in g ,  L ice ns e  P la te  
VJ6 . . . .  P o c ke t  —  Lie. Pit. Rear 
VJ7 . . .  B ra c ke t  —  w /L a m p  Rear Lie 

Pit.
VJ9  . . . .  Cali fornia E m iss io n

Com pliance I n fo rm a t io n  
VK1 . . . .  L icense Pla te  —  Frt.

M o u n t in g  Pkg.
VK3 . . . .  M o u n t in g  —  L ice ns e  P la te /  

F ront
VL4 . . . .  P late, Frt. M tg .  Lie.
VN1 . . .  M o d i f i c a t io n s  —  Calif.

R eqmts .
VN2 . . . M o d i f ic a t io n s  —  G eorg ia  

Reqmts .
VN 3 . . M o d i f ic a t io n s  —  F lo r ida 

Reqmts .
VP 1 . . . .  Spo i le r  —  L o w e r  F ro n t  
VR2 . . .  H i tch  —  T ra i le r /D e a d  

W e ig h t
VR4 H itch —  T r a i l e r / W e ig h t  

D is t r ib u t in g  P la t fo rm  
VR5 . . Ball —  Tra i le r  H i t c h /1 -7 /9  

Inch
VR6 . . .  Ball —  Tra i le r  H i t c h /2  Inch 
VT3 . . .  De lu xe w / lm p a c t  S t r ip s  

Frt. Bmpr.
VT4 . . .  D e luxe w / lm p a c t  S t r ip s  

RR Bmpr.
VT7 . . .  Export  —  U n re g u la te d  

Coun tr ies  
VU9 . . .  F lash lite M tg .
V1H . . Special  P a in t -T w o  T one  
V 1L . . .  Special T r im  
V l T  . . .  Spare W h l  C o n v e n t io n a l  
V01 . . .  Rad ia tor  —  H eavy  D u ty  
V02 . . .  Radia tor —  H.D w i t h  HD 

.Trans. Oil C oo le r  
V03 . . .  Rad ia tor  —  Ex tra C ap ac i ty  

Cooling
V05 . . . .  R ad ia tor  —  H eavy  D u ty  —  

Truck

V08 . . C oo ling  S y s te m ,  Heavy  D uty  
V 10 . . . .  Cold C l im a te  Package 
V13 . . . .  Cold C l im a te  Package D e le te  
V22 . . . .  Gr il le  —  F ro n t  B u m p e r /  

C h ro m e
V28 . . . .  G ua rds  —  F ro n t  B u m p e r /  

P a in te d
V30 . . . .  G ua rds  —  Frt. &  Rr.

B u m p e r
V31 . . . .  G uard  —  Frt. B p r . /C h r  
V32 . . . .  G ua rd  —  Rr. B u m p e r  
V35 . . . .  B u m p e r ,  Rr. w /R e c e s s e d  

L ig h ts
V37 . . . .  B u m p e r  —  C h ro m e /F r t .

&  R r . /T ru ck  
V38 . . . .  B u m p e r  —  R r . /P a in te d /

T ru c k
V58 . . . .  C arr ie r  —  Deck  Lid Luggage 
V4S . . . .  D e le g a n c e  
V4T . . . .  D e le g a n c e  
V 4 W  . . . W h e e l  Disc 
V42 . .  . .  B u m p e r  —  Rear S te p /  

C h ro m e /T ru c k  
V43 . . . .  B u m p e r  Rear S te p  Pa in ted  

T ru c k
V46 . . . .  B u m p e r  —  C h ro m e /F r t . /

T ru c k
V50 . . . .  Fram e —  Rear Lie. Pit.
V51 . . . .  Frame —  F ro n t  &  Rear Lie. Pit. 
V54 . . . .  C arr ie r  —  Lu gg a g e  and 

R oo f  Panel 
V55 . . . .  C arr ie r  —  R oo f  Luggage  
V56 . . . .  L u gg age  C o m p t .  —  Lock & 

T r im
V62 . . . .  J ack  —  A u to  
V65 . . . .  B u m p e r  —  Lt. D u ty  
V69 . . . .  T ra i le r  P ro v is io n s  
V70 . . . .  H oo ks  —  T o w in g  —  Export  
V76 . . . .  H oo k  —  F ron t  T o w  
V78 . . . .  P la te —  Less C e r t i f ic a te  of 

C om p l ian ce  
V81 . . . .  T ra i le r  P ro v is io n s  
V82 . . . .  T ra i le r  Prov. —  Class 2 

2000-3500 
V83 . . . .  T ra i le r  P ro v is io n s  —

Class 3 3500-5000

W A 3  . . Sea t  Adj . —  6 W a y  D r ive r  
&  Pass.

W A 5  . S p e a k e r  —  Dual —  Frt.
&  Rear

W B 2  . . . P ro m o t io n a l  Package  
W B 5  . . . Es ta te  W a g o n  G roup 
W B 7  . . . Landau Top and Formal 

W i n d o w  G roup  
W B 9  . . . Palm Beach  Opt.
W C 2  . . . M o ld in g  Package 
W C 3 . . . M o ld in g s  —  Rkr. —  Rr.

Q tr  &  w /O p g .
W C 4 . . . C o n v e n ie n c e  G roup  
W D 3  . . . A p p e a ra n c e  G roup 
W D 4  . . . A c c e s s o r y  Package  
W F5 . . . C u s to m  Tr im  G roup  
W F6 . M o ld in g  G roup

WF8 . . A p o l lo  XB-27 Package
W H 2  . . . F^ee S p i r i t  S k y h a w k

D es ign  11
W H 3  . A p p e a ra n c e  G roup
W H 4 . . T a c h o m e te r  &  C lock
W H 5  . . H an d l ing  Package
W H 6  . . N ig h t  H a w k  D ecor .  Package
W J 4 . F irenza Coupe,  S pec ia l  Ed i t ion
W J 5  . . C ie rra Coupe,  Spec ia l  E d i t io n
W J 7  . . Tr im , I n te r io r  L e a th e r
W J 8 S ta r f i r e  SX Package
W J 9  . . F85 D e lu xe  Package
WK1 . . R oo f  Panel S to w a g e

B ra c k e ts  
W K 2  . . . S pec ia l  T r im /D e l ta  

Royale  B ro u g h a m  
W K 9  . . . R e g e n c y  B ro u g h a m  Sed an  

O pt ion
W 0 5  . . . Regal  L im i te d  O p t ion  
W 0 6  . . . C e n tu ry  Es ta te  W a g o n  (1984) 
W S 4  . . . T rans .  A m  O pt ion  
W S 6  . . . Spec ia l  P e r f o rm a n c e  

Package 
W S 7  . . S pec ia l  H an d l ing  Pkg.
W S 9  . . . P h o e n ix  A p p e a ra n c e  

Package
W S 9  . . Le a d e r  —  Fuel  E c o n o m y  

(1982-83)
WT1 . . S u s p e n s io n  —  Bias B e l te d  

T ire
W U 2  . . GT O p t ion
W U 7  . . . C u s to m  T h ird  S tea
W U 9  . . . W i n d o w  Revea l M ld g s .
W V 6  . .  . G raph ic s  Pkg . /G o ld  
W V 7  . . . G raph ics  P kg . /C harcoa l  
W V 8  . . . G raph ics  P k g . /B lu e  
W V 9  . . . G raph ics  P kg . /R ed  
W W 1  . Less C onso le  
W W 2  . . C u s to m  Safar i 
W W 3  . . Can A m  O p t ion  
W W 7  . . A p lq .  —  H o o d /F i r e b i r d  
W W 8  . . G ages —  Rally w i t h  l /P  

Tach. and C lock 
W X 3  . . Ram A i r  —  S ha ke r  H ood 
W Y 5  . . . S u s p e n s io n  —  Radial T u n e d  
W 02  . . W o o d  Grain A p p l iq u e  
W 0 3  . . . Regal  L im i te d  Sedan 
W 04  . . . C e n tu ry  L im i te d  C oupe 
W 0 6  . . . C u s to m  T r im  Group 
W 07  . . C e n tu ry  —  S p o r t  C oupe  
W 08 . . . C u s to m  T r im  Group 
W 09  . . C e n tu r y  L im i te d  Sedan 
W 1 0  . Park A v e n u e  O p t ion  
W 1 1 . . Regal  S p o r t  Coupe 
W 12  . . . S k y h a w k  Package 
W 1 3  . . . C e n tu r y  —  T u rb o  C oupe 
W 1 4  . . LeSab re  S p o r t  C oupe  
W 1 5  C u s to m  T r im  Group 
W 17  . I n t e r io r  T r im  D e lu xe  
W 18  S p o r t  O p t ion  
W 1 9  . C u s to m  Tr im  G roup 
W 2 0  . . . C o n v e n ie n c e  Group 
W21 . . C u s to m  T r im  Group 
W 22  C u s to m  T r im  G roup 
W 24  . . . C u s to m  T r im  G roup



MAINTENANCE AND LUBRICATION OB-15

USAGE FLUID/LUBRICANT

Engine "SF' or "SFCD" or "SF/CC" Engine 
Oil conforming to GM spec. 6048-M

Engine Coolant Mixture of water and a high quality 
Ethylene Glycol base type antifreeze 
conforming to GM spec. 1825-M 
(GM Part No. 1052753) or equivalent

Brake System Delco Supreme 11 fluid or DOT-3

Parking Brake Cables Chassis grease meeting requirements 
of GM spec. 6031-M

Power Steering System GM power steering fluid Part No. 
1050017 or equivalent

Manual Steering Gear Lubricant GM Part No. 1051052 or 
equivalent

Automatic T ransmission 
4-Speed Manual Trans. w/O.D 
S10 Truck with Manual Trans. 
Transfer Case

DEXRON® II Automatic Transmission 
Fluid

Differential—Standard 
Manual Transmission 

(Except: 4-Speed with O.D., and 
S10 Truck)

SAE-80W, GL-5 or SAE-80W-90 GL-5 
gear lubricant (SAE-80W—GL-5 in 
Canada)

Differential—Locking Lubricant GM Part No. 1052271

Manual Transmission Shift Linkage, 
Column Shift, Propeller Shaft Slip 
Joint

Chassis grease meeting requirements 
of GM spec 6031-M

Key Lock Cylinders Light Oil or General Purpose 
Silicone Lubricant (GM Part No. 
1052276)

Clutch Linkage (Man. Trans, only) 
a Pivot points
b. Push rod to clutch fork joint, and 

cross shaft pressure fitting

a. Engine oil
b. Chassis grease meeting require­

ments of G M spec. 6031 - M

Chassis Lubrication Chassis grease meeting requirements 
of GM spec. 6031-M

Windshield Washer Solvent GM Optikleen washer solvent 
Part No 1051515 or equivalent

Hood Latch Assembly
a. Pivots and spring anchor
b. Release pawl

a. Engine oil
b. Chassis grease

Front Wheel Bearings Lubricant GM Part No 1051344 
(one pound) or equivalent*

Constant Velocity 
Universal Joint

GM Lubricant Part No 1052497 
or equivalent

Automatic Transmission Shift 
Linkage, Floor Shift Linkage, Hood 
and Door hinges, body door hinge pins, 
tailgate hinge and linkage, folding seat, 
fuel door hinge

Engine Oil

Fluids and lubricants identified with GM part numbers or GM specification numbers 
may be obtained from your GM dealer.

Fig. OB-14 -Recommended Fluids and Lubricants



HEATER 1A-3

Fig. lA-2--Heater Control-C-K Models



1A-20 HEATER

SPECIFICATIONS

SECTION 1A

HEATER

V o lts
A m p s.
(C o ld )

RPM
(Cold)

Blower Motor

C-K Models

G Models . . . .

13.5

13.5

6.25 Max. 

7.1 Max.

2550  Min. 
2950 Max. 
2850 Min. 
3250 Max.

Fuses

C-K Models 
G Models . . . .

AUXILIARY HEATER

Blower Motor .

Volts 

. . . 13.5

Amps.
(Cold)

9.6 Max.

RPM
(Cold)

2700 Min.



Fig. 
1 B-20--Electrical D

iagnosis

ELECTRICAL SYSTEM DIAGNOSTIC CHART

BLOWER MOTOR INOPERATIVE 
(ANY SPEED)

|FUSE BLOWN]

With ign. switch in "Run" position 
and heater or A/C on, locate short in 
one of the following wires: (see note)

1. From fuse panel to master 
switch on control.

2. From master switch to compressor 
clutch.

3. Master switch to blower switch.
4. From blower speed switch to 

resistor.
5. From resistor to blower motor.

NOTE: Short circuit may be inter­
mittent. I f  tester does not indicate 
a short circuit, move heater harness 
around as much as possible to re­
create short circuit. Watch and listen 
for arcing.

Check for proper 
fuse

LAMP OFF

| fuse o k |

The following tests should be made 
with the ignition switch in "Run" 
position, heater or A/C on and 
blower switch on high.

Check blower motor ground

I
|POOR OR NO GROUND^ I g RQUND 0I<1

| Repair ground | Check motor connector witl
12 volt test light.

r  ... ' ~

I lam p  lig h ts ]  { la m p  DOES NOT LIGHT!

Replace motor Check wire connector on 
blower relay with 12 volt test light.

I lam p  lig h ts ]  I la m p  does not  l ig h t !

Repair open in 
wire from blower 
motor to blower 
relay.

Check wire connector on blower 
relay with 12 volt test light.

BLOWER M OTOR IN O P E R A T IV E  
(C E R T A IN  SPEEDS-EXCEPT H IGH  

ON C-K FO UR -SEA SO N )

Disconnect resistor connectors, connect one lead 
of a self powered test light to any one terminal 
and uss the other lead to probe each of the 
other terminals.

TEST LIGHT DOES NOT 
LIGHT ON ALL TERMINALS

TEST LIGHT LIGHTS ON 
ALL TERMINALS

Replace resistor
JL

With ignition switch in "R un" position and heater 
or A /C  on, use 12 volt test lamp to check for 
voltage at resistor connector with blower speed 
switch in each position.

I

|LAMP LIGHTS IN ALL POSITIONS! |  LAMP POES NOT LIGHT IN ALL POSITIONsj

Connect 12 volt test light at wire 
terminal on blower relay (wire 
from resistor to blower relay).

I LAMP DOES NOT LIGHT^

Use 12 volt test light and check 
wire terminals at resistor.

Replace blower relay

| la m p  l i g h t s I  [ la m p  does*n q t  l ig h t |

Replace relay

Repair O p e n  in wire 
from resistor to 
blower relay.

Turn ignition key off and put Heater or A /C  
Control in o ff position. With blower resistor wire 
connector disconnected, connect a jumper lead 
from battery positive terminal to the wire terminal 
in connector. Use 12 volt test light to check for 
voltage at wire at blower speed switch connector. 
Repeat same test on the other wires.

Check FEED wire from 
resistor to blower 
speed switch.

LAMP LIGHTS

LAM P LIG H TS ON 
A L L  W IRES

Replace blower speed 
switch.

LAM P DOES N O T L IG H T  
ON A LL  W IRES

Repair open in 
affected wire.

Replace resistor

Ilam p  on | 
I

Replace blower 
speed switch.

jlLAMP 0FF|

Repair open in wire 
from blower speed switch.

AIR 
C

O
N

D
ITIO

N
IN

G
 

IB
-17



IB -34  AIR CONDITIONING

Fig. 1 B-36--Engine Compartment Wiring Harness (C-K Models)

5. To install, reverse Steps 1 thru 4 above.

BLOWER MOTOR RESISTOR
The blower motor resistor is located on the cover side of 

the C60 System blower-evaporator as shown in Fig. 1B-38.

Replacem ent

1. Disconnect battery ground cable.

2. Disconnect the electrical harness at the resistor.

3. Remove the resistor attaching screws and remove the 
resistor.

4. To install a new resistor, reverse Steps 1 thru 3 above.

BLOWER MOTOR ASSEMBLY
Removal (Fig. IB-39)

1. Disconnect the battery ground cable.
2. Remove the rear duct as outlined previously.
3. Disconnect the blower motor ground strap.
4. Disconnect the blower motor lead wire.
5. Remove the lower to upper blower-evaporator case 

screws and lower the lower case and motor assembly.

N OTICE: Before removing the case screws, support the 
lower case to prevent dam age to the case or motor 
assemblies.

6. Remove the m otor re ta in ing  strap  and remove the 
motor and wheels. Remove the wheels from the motor 
shaft.

Installation

1 . Place the blower wheels onto the motor shaft making 
sure the wheel tension springs are installed on hub of 
wheels.
Be sure tha t the blower wheels are installed as shown in 
Fig. IB-40.

2. Install the blower motor retaining strap and foam.
3. Place the blower motor and wheel assembly into the 

lower case. Align the blower wheels so that they do not 
contact the case.

4. Place the lower case and blower motor assembly in 
position in the vehicle and install the lower to upper 
case screws.

N OTICE: R otate the blower wheels to make sure tha t



A I R  C O N D I T I O N I N G  C O M P R E S S O R  O V E R H A U L  1D -1

S E C T IO N  1 D

AIR CONDITIONING COMPRESSOR 
OVERHAUL

For Compressor REM OVAL A N D  IN STA LLA TIO N , see Air Conditioning Section. For D ISC H A R G IN G , 
A D D IN G  OIL, EVACUATING A N D  C H A R G IN G  PROCEDURES FO R C.C.O.T. A /C  SYSTEMS, see Air 
Conditioning Section.

CONTENTS OF THIS SECTION

M inor Repair Procedures for the A -6 Com pressor.........................................................................................  ID-2
A -6 Compressor Clutch Plate and Hub Assem bly...................................................................................... ID-2
A -6 Compressor Pulley and Bearing Assy.....................................................................................................  ID-5
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A -6 Compressor Clutch Coil and Housing Assem bly................................................................................  ID-7

M ajor A -6 Compressor Repair Procedures........................................................................................................  ID -8
A -6 Compressor Shaft Seal................................................................................................................................  ID -8

Seal Leak D etection.........................................................................................................................................  ID -10
A -6 Compressor Pressure Relief Valve............................................................................................................ ID -11
A -6 Compressor Cylinder and Shaft A ssem bly...........................................................................................  ID -13

Removal...............................................................................................................................................................  ID -13
Disassembly........................................................................................................................................................  ID -13
Gaging Operation.............................................................................................................................................. ID -14
A -6 Teflon Piston Ring Replacement.........................................................................................................  ID -18
Assembly............................................................................................................................................................. ID -18
Re-Install............................................................................................................................................................. ID-21

A -6 Comp. Leak Testing (External and In ternal)......................................................................................  ID-25

For all practical purposes, all vehicles make use of the or reassembly of the compressor. Clean tools and clean work
same air conditioning 4 and 6-cylinder compressors. Actual area are very important for proper service. The compressor
differences between compressors are found in their connection areas and the exterior of the compressor should
mounting brackets, pulleys, connector assemblies and be cleaned off as much as possible prior to any “on car”
compressor capacities, none of which will affect the repairs or removal of the compressor for workbench service,
following Overhaul Procedures. The parts must be kept clean at all times and any parts to

be reassembled should be cleaned with naphtha, Stoddard
When servicing the compressor, it is essential that steps solvent, kerosene or equivalent solvent 

be taken to prevent dirt or foreign material from getting on 
or into the compressor parts and system during disassembly



I D - 1 8  A IR  C O N D I T I O N I N G  C O M P R E S S O R  O V E R H A U L

CHECKING FOR 
REAR D  
THRUST ^  
AND RACE 
THICKNESS

FR O NT T H R U S T 
GIVES PROPER 
HEAD C LEARANCE

ru-i CHECKING FOR SHOE 
THICKNESS “ X”

204980

Fig. 1D-44 Checking A-6 Piston and Shaft End Play

Fifteen (15) thrust races are provided in increments of 
.01 mm (.0005") (one-half thousandths) thickness and one 
ZERO gage thickness, providing a total of 16 sizes available 
for field service. The thrust race “number” also corresponds 
to the last three digits of the piece part number. See Thrust 
Race Size Chart in Fig. ID-41.

22. Remove nuts from top plate of Compressing Fixture 
J 9397, and remove top plate.

23. Separate cylinder halves while unit is in Fixture. It 
may be necessary to use a wooden block and mallet.

24. Remove Rear Cylinder Half and carefully remove 
one piston at a time from axial plate and front cylinder half. 
Do not lose the relationship of the front ball and shoe disc 
and rear ball. Transfer each piston, ball and shoe disc to its 
proper place in Parts Tray J 9402.

25. Now remove rear outer zero thrust race (it will be 
on top) from shaft and install the thrust race just selected 
in Steps 20 and 21 that is presently setting in the right-hand 
slot at bottom center of Parts Tray J 9402.

The removed zero thrust race may be put aside for re­
use in additional Gaging or rebuilding operations.

A-6 COMPRESSOR CYLINDER AND  
SHAFT ASSEMBLY
A-6 Teflon Piston Ring Replacement

The Teflon piston ring installing, sizing and gaging 
tools are shown in Fig. ID-45.

1. Remove the old piston rings by carefully slicing 
through the ring with a knife or sharp instrument, holding 
the blade almost flat with the piston surface. Be careful not 
to damage the aluminum piston or piston groove in cutting 
to remove the ring. Exercise personal care in cutting the 
piston ring for removal to prevent injury.

2. Clean the piston and piston ring grooves w ith  
trichloroethane, naphtha, Stoddard solvent, kerosene or 
equivalent solvent and blow  the piston d ry w ith  D RY  air.

3. Set the piston on-end on a clean, flat surface and 
install the Ring Installer Guide J 24608-2 on the end of the 
piston (Fig. ID-46).

4. Install a Teflon ring on the Ring Installer Guide J 
24605-2 as shown in Fig. ID-47, with the dished or dull-side 
down and glossy-side up.

5. Push the Ring Installer J 24608-5 down over the 
Installer Guide J 24608-2 to install the Teflon ring in the 
piston ring groove (Fig. ID-47). If  the Teflon ring is slightly 
off position in the ring groove, it can be positioned into place 
by fingernail or blunt-edged tool that will not damage the 
piston.

The Ring Installer J 24608-5 will retain the Installer 
Guide J 24608-2 internally when the Teflon ring is installed 
on the piston. Remove the Installer Guide from the Ring 
Installer and do not store the installer guide in the ring 
installer, as the Ring Installer Segment Retainer O-Ring J 
24608-3 will be stretched and possibly weakened during 
storage. This could result in the O-Ring J 24608-3 not 
holding the Ring Installer segments tight enough to the 
Installer Guide J 24608-2 to properly install the Teflon ring 
on the piston.

6. Lubricate the piston ring area with 525 viscosity 
refrigerant oil and rotate the Piston and Ring Assembly into 
the Ring Sizer J 24608-6 at a slight angle (Fig. ID-48). 
Rotate the piston, while pushing inward, until the piston is 
inserted against the center stop of the Ring Sizer J 23608-6.

N O T IC E : DO NOT push the Piston and Ring 
Assembly into the Ring Sizer J 24608-6 without proper 
positioning and rotating as described above, as the ends 
of the needle bearings of the Ring Sizer may damage 
the end of the piston.

7. Rotate the Piston and Ring Assembly in the Ring 
Sizer J 24608-6 several complete turns, until the Assembly 
rotates relatively free in the Ring Sizer (Fig. ID-48).

8. Remove the Piston and Ring Assembly, wipe the end 
of the piston and ring area with a clean cloth and then push 
the Piston and Ring Assembly into the Ring Gage J 24608-1 
(Fig. ID-49). The piston should go through the Ring Gage 
with a 2 to 8 lb. force or less without lubrication. If  not, 
repeat Steps 6 and 7.

9. Repeat the procedure for the opposite end of the 
piston (Fig. ID-50).

N O T IC E : DO NOT lay the piston down on a dirty 
surface where dirt or metal chips might come into 
contact and become imbedded in the Teflon ring 
surface.

10. Lubricate both ends of the piston with 525 viscosity 
refrigerant oil before inserting the piston into the cylinder 
bore.

N O T IC E : Reasonable care should be exercised in 
installing the piston into the cylinder bore to prevent 
damage to the Teflon ring.

A-6 COMPRESSOR INTERNAL  
CYLINDER AND SHAFT ASM.
Assembly

After properly performing the “Gaging Procedure,” 
choosing the correct shoe discs and thrust races, and
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Fig. 1D1-21 Insta lling  Rotor & Bearing Assem bly, 
Poly-Groove Type (On

rn j-8092
HANDLE

I T ]  J-26271-A 
ROTOR & 
BEARING 
ASSEMBLY 
INSTALLER

[~3~] POLY 
GROOVE 
PULLEY 
ROTOR

420021-1D1

3. Slide th e  pulley  rim  o ff the  R o to r  an d  H u b  
assem bly. T h e  P u lley  R im  an d  th e  C lu tch  Coil 
(F ig . ID  1-22) a re  rep laceab le  a t th is  po in t.

Remove • Poly-Groove Drive

1. R em ove th e  c lu tch  p la te  an d  h u b  assem bly  as 
described  previously .

2. R em ove the  pulley  ro to r  an d  bearing  assem bly as 
described  previously . M ark  th e  location  o f the  
c lu tch  coil te rm in a ls  on th e  com presso r.

3. In s ta ll R o to r  and  B earing  P u lle r G u id e  J-25031 
(F ig . 1D1-13) to  th e  fro n t head  an d  insta ll P u lle r 
J-8433 w ith  Poly-V -B elt P u lle r Leg Set J-24092 
an d  rem ove the  c lu tch  coil from  th e  fro n t head  
(F ig. ID  1-23). C lu tch  coil m ay also  be rem oved

Replace • V-Groove Drive
1. A ssem ble th e  C lu tch  C oil, Pu lley  R im  an d  the  

C lu tch  R o to r  an d  B earing  assem bly  as show n in 
Fig. ID  1-25. U se new  screw s and  special lock 
w ashers an d  app ly  sea ler (L o c tite  R C -75, L o ctite  
601, o r equ iva len t) to  screw  th read s  bu t do  not 
lock th e  screw s in place.

2. P lace th e  assem bly  on th e  neck o f th e  F ro n t H ead  
an d  seat in to  p lace using  R o to r  & B earing  
In s ta lle r  J-26271-A  (F ig . 1D1-19).
B efore fu lly  sea ting  th e  assem bly  on th e  F ro n t 
H ead , be su re  th e  c lu tch  coil te rm in a ls  a re  in th e  
p ro p e r lo ca tion  in re la tio n  to  th e  co m p resso r an d  
th a t th e  th ree  p ro tru s io n s  on th e  re a r  o f  th e  
c lu tch  coil align  w ith  th e  lo ca to r ho les in th e  
F ro n t H ead .

3. In s ta ll th e  ro to r  an d  bearing  assem bly re ta in in g  
ring  an d  reassem ble  th e  C lu tch  P la te  an d  H u b  
assem bly  as described  in “ R -4 C o m p resso r 
C lu tch  P la te  an d  H u b  A sm .” R ep lacem en t 
p ro ced u re . C heck  to  see th a t th e  c lu tch  p la te  to  
c lu tch  ro to r  a ir  gap  is .5 to  1.0m m  (.020  to  .040 
inches).
R o ta te  th e  P u lley  R im  an d  R o to r  to  be su re  the  
P u lley  R im  is ro ta tin g  “ in -line” an d  ad ju s t o r 
rep lace  as requ ired .

4. T ig h ten  th e  pu lley  rim  m o u n tin g  screw s to  11 
N * m  (100 in ch -p o u n d s) to rq u e  and  lock the  
screw  heads in p lace by ben d in g  lock w ashers

by using ro to r  and  bearing  pu lle r gu ide J-25031 
(Fig. 1D 1-13) w ith  p u lle r tool J-25287 (F ig. 
1D1-24).

Fig. 1D1-23 Rem oving Poly-Groove C lutch Coil

F T ] J-24092 PULLER H f ]  J-25031 GUIDE 
LEGS

[ T ]  J-8433 PULLER [ T ]  CLUTCH COIL

1D1



2A-2 FRAME

Error will result if a tram  bar is not level and centered 
at the reference points.

4. Obtain vertical dimensions and compare the differences 
between these dimensions with the dimensions as 
shown in Fig. 2A-3 or 2A-4.

Horizontal Check
1. M easure frame width at front and rear. If widths 

correspond to specifications, draw centerline full length 
of vehicle halfway between lines indicating front and 
rear widths. If frame widths are not correct, layout 
centerline as shown in Step 4.

2. M easure distance from centerline to corresponding 
points on each side of frame layout over entire length. 
Opposite side measurement should correspond within 
3/16 in. (4.7 mm).

3. M easure diagonals marked A, B and C. If the lengths 
of intersecting diagonals are equal and these diagonals 
intersect the centerline, frame area included between 
these points of measurement may be considered in 
alignment.

4. If front or rear end of frame is damaged and width is no 
longer within limits, frame centerline may be drawn 
through the intersection of any two previously drawn 
pairs of equal, intersecting diagonals.

Vertical Check

Vertical dimensions are checked with a tram m ing bar 
from indicated points on the frame (Figs. 2A-2 and 2A-4). 
For example, if the tram  bar is set at point B with a vertical 
pointer length of 8-1/4 in. (206 mm), and at point E with a 
vertical pointer length of 5-1/4 in. (131 mm) (a height 
difference of 3 in. (75 mm), the tram  bar should be parallel 
with the frame. If the area is twisted or misaligned in any 
way, tram  bar will not be parallel. Placing the tram  bar 
vertical pointers on opposite sides of the frame side rail is 
preferable in that frame twist will show up during this 
vertical check. Fig. 2A-2 and 2A-4 show typical checking 
points, with dimensions for various frames shown in Fig. 2A-
3.

Frame Repair 

Welding

Before welding up a crack in frame, a hole should be 
drilled at the starting point of the crack to prevent spread­
ing. W iden V groove crack to allow complete weld 
penetration.

NOTICE: Do not weld into corners of frame or along 
edges of side rail flanges. Welding at these points will 
tend to weaken the frame and encourage new cracks.

Fig. 2A-1-Frame Horizontal Checkina-Tvpical



SHEET METAL 2C-11

piercing them  with an ordinary safety pin will relieve 
the en- trapped air so tha t the bubble can be smoothed 
out.

17. Shelf life of the vinyl tape is 90 days at a maximum 
tem perature of 105°F (40°C).

REPAIR
Repair is required when:

1. If  the tape is damaged.
2. The paint is dam aged as the tape is pulled back for 

realignment or releasing traped air.
The following repair procedure is recommended:

1. If  the tape is ruined with no paint being removed, the 
surface should be wiped with a prep-sol to insure a 
smooth and clean surface. Another section of tape 
would then be applied according to the application 
procedure.

2. If  a section of paint is removed when the tape is pulled 
away, the area must be repainted and feathered into the 
adjoining surfaces. A nother section of tape should be 
applied according to the application procedure.

REMOVAL

Removal of decal should cause it to be permanently 
damaged. Test to be conducted at an am bient tem perature 
not to exceed 90°F (32°C) and after a minimum of 72 hours 
aging.

For Large Decals
1. Prior to application of transer, wet down the complete 

transfer surface with a solution of 0.25 oz. of neutral 
detergent cleaner (m ust not contain oils, perfumes, or 
bleaches) per gallon of clear water. It is essential that 
no substitute for this solution be used and tha t the 
specified proportions be m aintained.

2. W hile entire area is still wet with solution, remove 
paper backing from  transfer, locate and press on 
lightly.

3. S tart a t center of transfer and squeegee outboard from 
middle to edges, removing all air bubbles and wetting 
solution to assure a satisfactory  bond. Use teflon- 
backed plastic squeegee only.

TORQUE SPECIFICATIONS

CK G
Lock to Bracket & Rad. Support 27 N- m ( 20 ft. lb s.)
Lock Support to Hood 17 N- m (150 in. lb s .)
Lock Bolt Nut 54 N- m ( 40 ft. lb s.)
Bumper Bolt Nut 17 N- m (150 in. lb s .)
Hood Hinge 24 N- m ( 18 ft. lb s.) 24 N* m ( 18 ft. lb s .)
Hood Lock Catch 27 N- m ( 20 ft. lb s.) 24 N- m ( 18 ft. lb s .)
Lock Support to Rad. Support 17 N. m (150 in. lb s .) 24 N- m ( 18 ft. lb s.)
Rad. Support to Frame 48 N- m ( 35 ft. lb s.)
Rad. Support to Fender 17 N- m (150 in . lb s .)
Fender Skirt to Fender 17 N- m (150 in . lb s . )
Fender to Cowl 48 N- m ( 35 ft. lb s .)

Rad. Grille Panel Lower 17 N- m (150 in. lb s .)



3-16 DIAGNOSIS

TILT COLUMNS
GENERAL INFORMATION 

All of the preceding diagnosis will generally apply to tilt columns. The following is supplied in 
addition to and specifically for tilt columns.
HOUSING SCRAPING ON BOWL

Cause Solution
A. Bowl bent or not concentric with hub. A. Replace bowl.

STEERING WHEEL LOOSE

Cause Solution

A. Excessive clearance between holes in support or housing 
and pivot pin diameters.

B. Defective or missing anti-lash spring in spheres.

C. Upper bearing seat not seating in bearing.

D. Upper bearing inner race seat missing.

F. Loose support screws.

G. Bearing preload spring missing or broken.

STEERING WHEEL LOOSE EVERY OTHER 
TILT POSITION

A. Replace either or both.

B. Add spring or replace both.

C. Replace both.

D. install seat.

F. Tighten to 60 in. lbs.

G. Replace preload spring.

Cause Solution

A. Loose fit between shoe and shoe pivot pin. 

NOISE WHEN TILTING COLUMN-

A. Replace both.

Cause Solution

A. Upper tilt bumper worn.

B. Tilt spring rubbing in housing.

STEERING COLUMN NOT LOCKING IN 
ANY TILT POSITION

A. Replace tilt bumper.

B. Lubricate.

Cause Solution

A. Shoe seized on its pivot pin. ivot pin.

B. Shoe grooves may have burrs or dirt.

C. Shoe lock spring weak or broken.

STEERING WHEEL FAILS TO RETURN 
TO TOP TILT POSITION

A. Replace shoe and-pivot pin.

B. Replace shoe.

C. Replace lock spring.

Cause Solution

A. Pivot pins are bound up.

B. Wheel tilt spring is defective.

C. Turn signal switch wires too tight.

A. Replace pivot pins.

B. Replace tilt spring.

C. Reposition wires.

Fig. 3-15--Tilt Column Diagnosis



FRONT ALIGNMENT 3A-3

G overnm ental Periodic M otor Vehicle Inspection 
programs usually include wheel alignment among items that 
are inspected. To provide useful inform ation for such 
inspections, the specifications stated in column 2 of the 
wheel alignment chart are given and these are well within 
the range of safe vehicle operation.

In the event the actual settings are beyond the specifi­
cations set forth in column 1 or 2 (whichever is applicable), 
or whenever for other reasons the alignment is being reset, 
the specifications given in column 3 of the wheel alignment 
chart should be used.

It is good practice to set front end alignm ent to 
specifications while the vehicle is in its normally loaded 
condition. Trucks which are consistently operated with 
heavy loads should have toe-in adjusted with the truck under 
heavy load. This procedure should result in longer tire life.

ALIGNMENT ADJUSTMENTS

A normal shim pack will leave at least two (2) threads 
of the bolt exposed beyond the nut. If two (2) threads cannot 
be obtained, check for damaged control arms and related 
parts. The difference between front and rear shim packs 
must not exceed 7.62mm (.30 inches). Front shim pack must 
be at least 2.54mm (.10 inches).

Access to Shim Packs
G10-20 Models, CIO Models with 3/4" Nut:

W ith vehicle on front end rack, jack at frame and raise 
the wheel off the ground. This will allow the upper control 
arm to pivot down far enough to use a socket on the nuts and 
permit shim removal.

G30 Models, C20 and 30 Models with 7 /8  " Nut:

Remove the upper control arm  bumper; then follow the 
same procedure as above. Reinstall the upper control arm 
bumper when alignment is completed.

Caster
All caster specifications are given assuming a frame 

angle of zero. Therefore, it will be necessary to know the 
angle of the frame (whether "up" in rear or "dow n" in 
rear) before a corrected caster reading can be determined. 
Cam ber and toe can be read "as is" from the alignment 
equipment.
How to Determine Caster (Fig. 3A-4)

All caster specifications are given assuming vehicle 
frame angle is zero. Therefore, it is necessary to adjust 
specifications when applying them  to vehicles with any 
frame angle other than zero.

1. W ith vehicle on a level surface, determine frame angle 
(whether up or down in rear) with the use of a bubble 
protractor or inclinometer. Record this measurement 
(See Figure 4).

2. M easure dimension "A " (See Figure 4).
3. Check and record specifications for caster under that 

column related to dimension "A " as measured in step 
2 .

4. Using one of the following rules, add or subtract frame 
angle found in step 1 to or from specification found in 
step 3.
a. A down-in-rear frame angle must be added to a 

positive caster specification.
b. An up-in-rear fram e angle must be subtracted from 

a positive caster specification.
c. A down-in-rear frame angle must be subtracted from 

a negative caster specification.
d. An up-in-rear fram e angle m ust be added to a 

negative caster specification.

Vehicle caster specification should be adjusted to 
answer arrived at in step 4.
Camber

1. D eterm ine the cam ber angle from the alignm ent 
equipment.

2. Add or subtract shims from both the front and rear 
bolts to affect a change.

PIVOT SHAFT OUTBOARD OF FRAME
CAMBERCASTER

FORWARD

Fig. 3A-2--Caster - Camber Adjustment



3B5-14 STEERING COLUMNS

A. TO REDUCE CLEARANCE 
SLIDE THE CLAMPING 
SCREWS AROUND THE 
MAST JACKET IN THE 
DIRECTION OF ARROW A

B. TO INCREASE CLEARANCE 
SLIDE THE CLAMPING 
SCREWS AROUND THE 
MAST JACKET IN THE 
DIRECTION OF ARROW B

. M A S T  JACKET

.2 -3  SHIFT LEVER
.PICK UP LEVER

1ST REV.
SHIFT LEVER

UPPER STRG. 
SHAFT

SPACER

LOWER BEARING 
RETAINER

ADJUSTMENT PROCEDURE

LOWER M AST 
JACKET BEARING

1. W ITH  TH E T R A N S M IS S IO N  IN  N E U T R A L  D ISCON 
NECT T H E  T R A N S M IS S IO N  RODS.

2. TEST FOR R O T A T IO N A L  D R A G  BY T U R N IN G  TH E 
S H IF T  LE V E R  (IN S ID E  T R U C K ) T H R O U G H  TH E 
2-3 S H IF T  A R C . D R A G , M E A S U R E D  A T  TH E  S H IF T  
K N O B. M U ST BE NO M O RE T H A N  2 .0 LBS. IF  
D R A G  IS M O RE T H A N  2 .0 LBS. C O R R E C TIO N S  
M U S T BE M A D E  B EFO R E P R O C EED IN G  W ITH  TH E 
A D JU S T M E N T .

3. LOOSEN T H E  TH R E E  C LA M P IN G  SCREWS.
4. IN C R EASE C L E A R A N C E  BY S L ID IN G  TH E  C LA M P  

IN G  SCREWS IN  D IR E C T IO N  OF A R R O W  " B "  A B O V E 
U N T IL  TH E 1ST-REV. S H IF T  LE V E R  C O M P LE TE LY 
FREE OF D R A G .

5. DECREASE C LE A R A N C E  BY S L ID IN G  T H E  C LA M P ­
IN G  SCREWS IN  D IR E C T IO N  OF A R R O W  " A "  A B O V E 
U N T IL  A  S L IG H T  D R A G  IS F E LT  A T  T H E  1ST REV. 
S H IF T  LE V E R .

6. T IG H T E N  T H E  T H R E E  C LA M P IN G  SCREWS.
7. R E C O N N EC T T H E  T R A N S M IS S IO N  RODS

N O T E : IF  NO P R O B LE M  W ITH  S T E E R IN G  C O LU M N  
D R A G  IS IN V O L V E D , T H IS  A D JU S T M E N T  C AN 
BE M A D E  BY D IS C O N N E C TIN G  O N L Y  THE 
1ST. R E V . T R A N S M IS S IO N  R O D A N D  O M IT T IN G  
STEP 2.

A. TO REDUCE CLEARANCE 
”  SLIDE THE CLAMPING 

SCREWS AROUND THE 
MAST JACKET IN THE 
DIRECTION OF ARROW A

B TO INCREASE CLEARANCE 
SLIDE^THE CLAMPING 
SCREWS AROUND THE 
MAST JACKET IN THE 
DIRECTION OF ARROW B

ADJUSTMENT PROCEDURE

1. W IT H  T H E  TR A N S M IS S IO N  IN  N E U T R A L  DISCON 
NECT TH E TR A N S M IS S IO N  RODS.

2. TEST FOR R O T A T IO N A L  D R A G  BY T U R N IN G  
T H E  S H IF T  LE V E R  (IN S ID E  T R U C K ) T H R O U G H  
TH E 2 3  S H IF T  ARC. D R A G  M E A S U R E D  A T  THE 
S H IF T  K N O B  M UST BE NO M O R E T H A N  2 .0 LBS. 
IF D R A G  IS M ORE T H A N  2.0 LBS. C O R R EC TIO N S 
M UST BE M A D E  BEFO R E P R O C EED IN G  W IT H  TH IS  
A D M U S T M E N T .

3. LO O SEN THE TH R E E  C LA M P IN G  SCREWS.
4 . IN S T A L L  A  .005 IN . T H IC K  S H IM  B E TW EEN  THE 

SPACE A N D  E IT H E R  OF TH E S H IF T  LE V E R S . THE 
A B O V E  IL L U S T R A T IO N  SHOWS TH E  S H IM  BE­
TW EEN  TH E  SPACER A N D  TH E  2-3 S H IF T  LE V E R .

5. S L ID E  T H E  C LA M P IN G  SCREWS IN D IR E C T IO N  
OF A R R O W  B U N T IL  T H E  SYSTEM  IS LOOSE. THEN 
S L ID E  T H E  SCREWS IN  OPPOSITE D IR E C T IO N  
U N T IL  A  D E F IN IT E  D R A G  -IS F E L T  A T  TH E  1ST 
R EV. S H IF T  LE V E R .

6. T IG H T E N  TH E C LA M P IN G  SCREWS.
7. R E M O V E  T H E  SHIM .
8. R E IN S T A L L  TH E TR A N S M IS S IO N  RODS.

N O T E : IF TH E R E  IS NO P R O B LE M  W IT H  S TE ER IN G  
C O LU M N  D R A G . T H IS  A D JU S T M E N T  CAN  BE 
M A D E  BY D IS C O N N E C TIN G  O N L Y  TH E 1ST. 
R EV. TR A N S M IS S IO N  ROD A N D  O M IT T IN G  
STEP. 2.

.M AST JACKET

.2 -3  SHIFT LEVER
.PICK UP LEVER

ALIGNMENT
LEVER

.005 IN. SHIM

SPACER \ U LOWERMAST 
LOWER BEARING JACKET BEARING 
RETAINER

Fig. 3B5-29—Adjusting Lower Bearing-Typical

Fig. 3B5-28—Installing Gearshift Housing Lower Bearing

13. Install the neutral-safety or back-up switch as outlined 
in Section 8 of this manual.

14. Slide the steering shaft into the column and install the 
upper bearing thrust washer.

15. Install the turn signal switch, lock cylinder assembly 
and ignition switch as previously outlined in this 
section.

16. Install the shift lever and shift lever pivot pin.
17. Remove the column from the vise.
18. Install the dash bracket to the column; torque the 

screws to specifications.

Disassembly-Tiit Columns
Steps 3-14 may be performed with the steering column

in the vehicle.

1. Remove the four screws retaining the dash mounting 
bracket to the column and set the bracket aside to 
protect the breakaway capsules.
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3B7-2 POWER STEERING SYSTEMS

AD J U STM ENT C- . ,

■>* ""V1
^ . ® s n .  -  ^

SL0T ^
S.

PIVOT
BOLTS

Fig. 3B7-1-Adjusting Pump Position

5. Readjust toe-in as outlined in Section 3A (if 
necessary).

6. Be sure to properly orient sleeves and clamps, as shown 
in Section 3B1, when fastening and torquing clamps to 
proper specifications.

PUMP BELT TENSION ADJUSTMENT
1. Loosen pivot bolt and pump brace adjusting nuts. See 

Fig. 3B7-1.

NOTICE: Do not move pump by prying against reservoir 
or by pulling on filler neck, or damage to the pump 
could occur.

2. Move pump, with belt in place until belt is tensioned to 
specifications as indicated by Tool J-23600 (Fig. 3B7- 
2). See Figure 3B7-3.

3. Tighten pump brace adjusting nut. Then tighten pivot 
bolt nut.

FLUID LEVEL ADJUSTMENT
1. Check oil level in the reservoir by checking the dipstick 

when oil is at operating temperature. On models 
equipped with remote reservoir, the oil level should be 
maintained approximately 1/2 to 1 inch from top with 
wheels in full left turn position.

2. Fill, if necessary, to proper level with G M  Power 
Steering Fluid or equivalent.

NOTICE: Never use brake fluid in the power steering 
pump, or damage may occur.

BLEEDING HYDRAULIC SYSTEM
1. Fill oil reservoir to proper level and let oil remain 

undisturbed for at least two minutes.
2. Start engine and run only for about two seconds.
3. Add oil if necessary.
4. Repeat above procedure until oil level remains constant 

after running engine.
5. Raise front end of vehicle so that wheels are off the 

ground.
6. Increase engine speed to approximately 1500 rpm.

7. Turn the wheels (off ground) right and left, lightly
contacting the wheel stops.

8. Add oil if necessary.
9. Lower the vehicle and turn wheels right and left on the

ground.
10. Check oil level and refill as required.
11. If oil is extremely foamy, allow vehicle to stand a few

minutes with engine off and repeat above procedure.
a. Check belt tightness and check for a bent or loose 

pulley. (Pulley should not wobble with engine 
running.)

b. Check to make sure hoses are not touching any other 
parts of the truck, particularly sheet metal except 
where design calls for a clamp.

c. Check oil level, filling to proper level if necessary, 
following operations 1 through 10. This step and 
Step "d "  are extremely important as low oil level 
and/or air in the oil are the most frequent causes of 
objectional pump noise.

d. Check the presence of air in the oil. If  air is present, 
attempt to bleed system as described in operations 1 
through 10. If  it becomes obvious that the pump will 
not bleed after a few trials, proceed as outlined under 
Hydraulic System Checks.

HYDRAULIC SYSTEM CHECKS
The following procedure outlines methods to identify 

and isolate power steering hydraulic circuit difficulties. The 
test provides means of determining whether power steering 
system hydraulic parts are actually faulty. This test will 
result in readings indicating faulty hydraulic operation, and 
will help to identify the faulty component.

Before performing hydraulic circuit test, carefully 
check belt tension, fluid level and condition of driving pulley.

Power Steering System Test
Engine must be at normal operating temperature. 

Inflate front tires to correct pressure. All tests are made with 
engine idling. Check idle adjustm ent and, if necessary, 
adjust engine idle speed to correct specifications listed in 
Section 6C and proceed as follows:
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SECTION 3B8
MANUAL STEERING GEAR

The following notice applies to one or more steps in the assembly 
procedure of components in this portion of the manual as indicated at 
appropriate locations by the terminology "See Notice on page 1 of this 
Section ".

N O TIC E : This fastener is an important attaching part in that it could 
affect the performance of vital components and systems, and/or could result 
in major repair expense. It must be replaced with one of the same part 
number or with an equivalent part if replacement becomes necessary. Do not 
use a replacement part of lesser quality or substitute design. Torque values 
must be used as specified during reassembly to assure proper retention of this 
part.

CONTENTS

General Description.......................................................................................3B8-1
Maintenance and Adjustments...................................................................3B8-2
On-Vehicle Service........................................................................................ 3B8-3

Manual Gear...............................................................................................3B8-3
Pitman Shaft Seal...................................................................................... 3B8-4

Unit Repair...................................................................................................... 3B8-6

GENERAL DESCRIPTION
The steering gear is of the recirculating ball type. This 

gear provides for ease of handling by transmitting forces 
from the wormshaft to the pitman shaft through the use of 
ball bearings.

WORMSHAFT BALLS AND GUIDES

WORM
BEARING
(UPPER) BEARING 

(LOWER)

BALL NUT PITMAN SHAFT 
SECTOR

Fig. 3B8-1—Manual Steering Gear



3C-8 FRONT SUSPENSION

NOTICE: Use care when installing new race to start it 
squarely into the hub, to avoid distortion and possible 
cracking.

Wheel Stud Replacement (Fig. 3C-7)
Use a piece of water pipe or other similar tool to 

support the hub while pressing a wheel stud either in or out.

Installation

NOTICE: See NOTICE on page 1 of this section 
regarding the fasteners referred to in steps 8 and 9.

1. Clean off any grease in the hub and spindle and 
thoroughly clean out any grease in the bearings. Use 
cleaning solvent. Use a small brush with no loose 
bristles to clean out all old grease. Do not spin the 
bearing with compressed air while drying it or the 
bearing may become damaged.

2. Use a GM approved high temperature front wheel 
bearing grease or equivalent. Do not mix greases as 
mixing may change the grease properties and result in 
poor performance.

3. Apply a thin film of grease to the spindle at the outer 
bearing seat and at the inner bearing seat, shoulder, 
and seal seat.

4. Put a small quantity of grease inboard of each bearing 
cup in the hub. This can be applied with your finger 
forming a dam to provide extra grease availability to 
the bearing and to keep thinned grease from flowing out 
of the bearing.

5. Fill the bearing cone and roller assemblies 100% full of 
grease. A method for doing this is with a cone type 
grease machine that forces grease into the bearing. If a 
cone greaser is not available, the bearings can be 
packed by hand. If hand packing is used, it is extremely 
important to work the grease thoroughly into the 
bearings between the rollers, cone, and the cage. 
Failure to do this could result in premature bearing 
failure.

6. Place the inner bearing cone and roller assembly in the 
hub. Then using your finger, put an additional quantity 
of grease outboard of the bearing.

7. Install a new grease seal using a flat plate until the seal 
is flush with the hub. Lubricate the seal lip with a thin 
layer of grease.

8. Carefully install the hub and rotor assembly. Place the 
outer bearing cone and roller assembly in the outer 
bearing cup. Install the washer and nut and initially 
tighten the nut to 12 ft. lbs. while turning the wheel 
assembly forward by hand. Put an additional quantity 
of grease outboard the bearing. This provides extra 
grease availability to the bearing.

9. Final wheel bearing adjustment should be performed as 
previously outlined.

SHOCK ABSORBER
Removal (Fig. 3C-8)

1. Raise vehicle on hoist.
2. Remove nuts and eye bolts securing upper and lower 

shock absorber eyes.
3. Withdraw shock absorber and inspect rubber eye 

bushings. If defective, replace shock absorber 
assembly. See Section 3.

Installation
Place shock absorber into position over mounting bolts 

or into mounting brackets. Install eye bolts and nuts and 
torque as shown in Specifications Section. Lower vehicle to 
floor.

STABILIZER BAR
Removal (Fig. 3C-9)

1. Raise vehicle on hoist and remove nuts and bolts 
attaching stabilizer brackets and bushings at frame 
location.

2. Remove brackets and bushings at lower control arms 
and remove stabilizer from vehicle.

Inspection
Inspect rubber bushings for excessive wear or aging, 

replace where necessary. Use rubber lubricant when 
installing bushings over stabilizer bar.

Fig. 3C-8--Shock Absorber Attachments



FRONT SUSPENSION 3C-25

1 Axle Shaft
2 Outer Bearing
3 Inner Drive Gear
4 Internal 

Snap Ring
5 Clutch Ring
6 Hub Body
7 Clutch Nut
8 Clutch Cup
9 Compression Spring

10 Hub
11 " 0 "  Ring
12 Hub Cap
13 Dial Control

14 Dial Screw
15 "O " Ring
16 Spring

18 inner-Wheel Bearing
19 Seal
20 Hub-And-Disc Asm
21 Spindle
22 Spindle Bearing
23 Seal
24 Deflector
25 Spacer
26 Lube Fitting

27 Upper Bearing Cap
28 Pressure Spring
29 Gasket
30 Bushing, King Pin
31 King Pin
32 Yoke
33 Outer Axle Shaft
34 Grease Retainer
35 Lower Bearing
36 Seal
37 Bearing Cap
38 Lube Fitting
39 Spindle Attaching Nut
40 Spindle Attaching Bolt

Fig. 3C-5K--K30 w /W arn Industries Manual Hublock and King Pins



3C-42 FRONT SUSPENSION

3. Install the lower ball joint into the knuckle. Make sure 
that the lower ball joint (the joint without cotter pin 
hole in the stud end) is straight. Press the stud into the 
knuckle until properly seated using tools J-9519-10, 
J-23454-2, and J-23454-4 or equivalent as shown in 
Figure 3C-41K and install snap ring.

4. Install the upper bail joint into the knuckle. Press the 
stud into the knuckle until properly seated using Tools 
J-9519-10, J-23454-2, and J-23454-4 or equivalent as 
shown in Figure 3C-41K.

Installation
NOTICE: See NOTICE on page 1 of this section 
regarding the fasteners in the following steps.

1. Position the knuckle and sockets to the yoke. Install 
new nuts finger tight to the upper (the nut with the 
cotter pin slot) and lower ball socket studs.

2. Push up on the knuckle (to keep the ball socket

J-6382-3 OR

Fig. 3C-41 K--lnstalling Upper Ball Joint

from turning in the knuckle) while tightening the lower 
socket retaining nut. PARTIALLY TORQUE lower 
nut to 40 N-m (30 ft. lbs.).

3. Torque the yoke upper ball stud adjusting sleeve to 70 
N-m (50 ft. lbs.) using Spanner J-23447. See Figure 
3C-42K.

4. Torque the upper ball socket nut to 100 ft. lbs. as shown 
in Figure 3C-43K. After torquing the nut, do not loosen 
to install cotter pin, apply additional torque, if 
necessary, to line up hole in stud with slot in nut.

5. Apply FINAL torque to lower nut, 95 N-m (70 ft. lbs.).
6. If the tie rod and steering arm were removed:

a. Assemble the steering arm using the three stud 
adapters and three new self-locking nuts. Torque the 
nuts to 120 N-m (90 ft. lbs.).

b. Assemble the tie rod to the knuckle arm. Torque the 
tie rod nuts to 60 N-m (45 ft. lbs.) and install cotter

Fig. 3C-40K--lnstalling Lower Ball Joint Fig. 3C-42K--Ball Stud Adjusting Sleeve



REAR SUSPENSION 3D-9

1 In s ta ll a l l  fo u r  nuts to  u n ifo rm  e n g a g e m e n t on  'U ' B o lts  to  
re ta in  a n d  p o s it io n  a n c h o r p la te  in  d e s ig n  p o s it io n  
(p e rp e n d ic u la r  to  a x is  o f 'U ' B o lts).

2. T o rq u e  a l l  nuts in  a d ia g o n a l s e q u e n ce  (e .g .  1 -3 -2 -4 ) to  
1 4 -3 5  N«m .

3. T o rq u e  a l l  nuts to  f u l l  to rq u e  u s in g  a  d ia g o n a l se q u e n ce . 

1 2

MODEL N-m FT. LBS.
CK 170 125
G10, G20 155 114
G30 155 114

MODEL N-m FT. LBS.
CK 20 0 147
G 205 151

Fig. 22--U-Bolt Installation

C-K G P

Spring-to-Axle "U " Bolt Nuts Refer to  
Fig. 3D-22 
fo r  Torque 
Specifications

Refer to  
Fig. 3D-22 
fo r  Torque 
Specifications

P10190 N-m (140 ft. lbs.)
P20190 N-m (140 ft. lbs.)

P30 230 N-m &170 ft. lbs.)
(Exc. W/3/4" Bolt)

272 N-m (20 ft. lbs.) 
(W/3/4" Bolt)

Leaf Spring 

— Front Bushing Bolt

— Rear Shackle Bolt

150 N m (110 ft. lbs.) 

150 N m (110 ft. lbs.)

122/183* N-m 
(90/135* ft. lbs.) 

(G316. . .  90)

122/183* N-m 
(90/135* ft. lbs.) 

(G316...90)

195 N-m (144 ft. lbs.) 

195 N-m (144 ft. lbs.)

Shock Absorber 

— Upper Attachment

— Lower Attachment

204 N m (150 ft. lbs.) 100 N-m (75 ft. lbs.) P10 34 N-m (25 ft. lbs.) 

P20190 N-m (140 ft. lbs.) 

P30 68 N-m (50 ft. lbs.)

156 N m (115 ft. lbs.) 100 N-m (75 ft. lbs.) 156 N-m (115 ft. lbs.)

Propeller Shaft 

To Rear Axle (Strap)

To Rear Axle ("U " Bolt) 

Bearing Support-to-Hanger 

Ha nger-to-Frame

20 N-m (15 ft. lbs.) 

28 N-m (20 ft. lbs.) 

34 N-m (25 ft. lbs.) 

60 N-m (45 ft. lbs.)

20 N-m (15 ft. lbs.) 

28 N-m (20 ft. lbs.) 

34 N-m (25 ft. lbs.)

20 N-m (15 ft. lbs.) 

28 N-m (20 ft. lbs.) 

34 N-m (25 ft. lbs.)

Rear Stabilizer-to-Anchor Plate 34 N-m (25 ft. lbs.) — 34 N-m (25 ft. lbs.)

Fig. SP-Specifications



4A-4 PROPELLER SHAFT

COMPLAINT POSSIBLE CAUSE CORRECTION

Leak at front slip yoke. a. Rough outside surface on splined 
yoke.

b. Defective transmission rear oil 
seal.

a. Replace seal if cut by burrs on yoke. 
Minor burrs can be smoothed by careful 
use of crocus cloth or honing with a 
fine stone. Replace yoke if outside 
surface is rough or burred badly.

b. Replace transmission rear oil seal.

c. Bring transmission oil up to proper 
level after correction.

NOTE: An occasional drop of 
lubricant leaking from splined 
yoke is normal and requires no 
attention.

Knock in drive line, clunking 
noise when car is operated 
under floating condition at 
10 mph in high gear or 
neutral.

a. Worn or damaged universal 
joints.

b. Side gear hub counterbore in 
differential worn oversize.

a. Disassemble universal joints, inspect 
and replace worn or damaged parts.

b. Replace differential case and/or side 
gears as required.

Ping, Snap or Click in drive 
line.

a. Loose upper or lower control 
arm bushing bolts.

b. Loose companion flange.

a. Tighten bolts to specified torque.

b. Remove companion flange, turn 180° 
from its original position, apply white 
lead to splines and reinstall. Tighten 
pinion nut to specified torque.

NOTE: Usually occurs on 
initial load application after 
transmission has been put 
into gear, either forward or 
reverse.

Fig. 6--Diagnosis Chart A



REAR AXLE 4B-7

1019 66

Fig. 4B-5a--Rockwell 12" Ring Gear Axle-11,000# Capacity

DIAGNOSIS
NOISE

The most essential part of rear axle service, as with any 
mechanical repair, is proper diagnosis of the problem, and, 
in axle work one of the most difficult areas to diagnosis is 
noise. Locating a broken axle shaft, or broken differential 
gear, presents little or no problem , but, locating and 
isolating axle noise can be an entirely different m atter.

Degree of Noise
Any gear driven unit, and especially an automotive 

drive axle where engine torque multiplication occurs at a

90° turn in the drive line, produces a certain am ount of 
noise. Therefore, an interpretation must be made for each 
vehicle to determ ine whether the noise is normal or if a 
problem actually exists. A normal amount of noise must be 
expected and cannot be eliminated by conventional repairs 
or adjustment.

Acceptable noise can be defined as a slight noise heard 
only a t a certa in  speed or under unusual or rem ote 
conditions. For example, this noise tends to reach a "peak" 
a t speeds from 40 to 60 miles per hour (60 to 100 km /h) 
depending on road and load conditions, or on gear ratio and 
tire  size. This slight noise is in no way



4B1-10 REAR AXLE

104744

Fig. 4Bl-26--Checking Ring Gear Runout

DRIVE PINION
Removal

1. Remove differential as previously outlined.
2. Check torque required to rotate drive pinion, as 

described under "Drive Pinion - Installation and 
Adjustment". If there is no preload reading, check for 
looseness of pinion assembly by shaking (push-pull) the 
companion flange. Looseness indicates the need for 
bearing replacement.

3. Install Holder J-8614-11 on flange by using two bolts 
with flat washers, as shown in figure 4B1-28. Position 
J-8614-11 on flange so that the four notches are toward 
the flange.

4. Remove pinion nut and washer.
5. Thread end of J-8614-3 into small O.D. end of J-8614-

2. Then with J-8614-11 installed as in step 3, insert 
J-8614-2 intp J-8614-11 and turn it 1/8 of a turn to 
locked position. Remove flange by turning J-8614-3 
while holding J-8614-11 as shown in figure 4B1-29.

104746

Fig. 4Bl-23--Measuring Gage Plate Thickness

Fig. 4Bl-24--lnstalling Differential, Shim

J—24429

Fig. 4Bl-25--Checking Ring Gear Backlash Fig. 4B1-27--Loosening Adjusting Nut



REAR AXLE 4B3-1

SECTION 4B3
DANA 10-1/2' RING GEAR AXLE

The following notice applies to one or more steps in the assembly 
procedure of components in this portion of the manual as indicated at 
appropriate locations by the terminology "See Notice on Page 1 of this 
Section".

NOTICE: This fastener is an important attaching part in 
that it could affect the performance of vital components 
and systems, and/or could result in major repair 
expense. It must be replaced with one of the same part 
number or with an equivalent part if replacement

CONTENTS

becomes necessary. Do not use a replacement part of 
lesser quality or substitute design. Torque values must 
be used as specified during reassembly to assure proper 
retention of this part.

On-Vehicle Service........................................................ .4B3-1
Unit Repair................................... ................................. .4B3-1

Differential Case-Removal and Disassembly...........4B3-1
Drive Pinion-Removal and Disassembly...................4B3-3
Differential Case-Reassembly................................... .4B3-4

Shim Requirements-Gaging Procedures...................4B3-4
Drive Pinion-Assembly and Installation...................4B3-5
Differential Case-Installation and Adjustments.... .4B3-6
Operational Checks and Adjustments......................4B3-6

ON-VEHICLE SERVICE
Procedures for service to axle assembly, axle shafts, 

hub and drum components and bearing adjustments are 
identical to those described for "Chevrolet 10-1/2" Ring 
Gear Axle".

Drive pinion oil seal replacement requires different 
special tools for the Dana axles. Follow the same procedure 
listed for "Chevrolet 10-1/2" Ring Gear Axle"; use 
J-24384 for seal replacement on Dana 10-1/2" Ring Gear 
Axles.

UNIT REPAIR
This Dana Spicer axle is similar in design to other 

Salisbury type axles with the following exceptions:
•  In order to remove the differential case, the carrier 

must be spread.
•  The drive pinion assembly incorporates an inner and 

outer bearing shim. The inner shim is used to maintain 
proper pinion depth. The outer shim is used to maintain 
proper preload on the pinion bearing.

DIFFERENTIAL CASE
Removal

1 . Place vehicle on hoist with rear axle hanging free.
2. Remove wheel and tire assemblies.
3. The axle shafts are full-floating type with flanged outer 

end of shaft attached to wheel hub by studs and nuts. 
Wheel is supported by tapered roller bearings at outer 
end of axle housing.
a. Remove axle shaft to hub attaching nuts.
b. Rap on axle shaft to loosen shaft from hub and 

remove shafts.
4. Remove plug in carrier and drain lubricant.
5. Remove cap screws and lock washers attaching cover to 

carrier. Remove cover and gasket.
6. Mark one side of carrier and matching cap for 

reassembly in the same position. Remove bearing caps.

7. Using spreader tool J-24385, and a dial indicator as 
shown in figure 4B3-2, spread carrier a maximum of 
.015 inch.

NOTICE: Do not exceed this dimension, as carrier may 
be permanently damaged.

8. Remove the dial indicator and use a prybar to remove 
the differential case from the carrier. Record the 
dimensions and location of the side bearing shims. 
Remove the spreader tool.

Disassembly

1. Remove differential side bearings by using bearing 
puller J-29721.
Use care not to damage bearings with tool J-29721.

2. Remove the ring gear bolts and the ring gear. Tap the 
ring gear with a soft-faced hammer to free it from the 
case.

3. Scribe both case halves for reassembly in same position.
4. Remove bolts holding case halves together, as shown in 

figure 4B3-3.
5. Tap lightly on top half of case to free it from the bottom 

half. Remove top half of case.
6. Lift out all internal parts.



4B5-6 REAR AXLE

NOTICE: The use of a pinch bar will damage the shims. 
Driving pinion from inner end with a drift will damage 
the bearing lock ring groove.

6. Wire shim pack together to facilitate adjustment on 
reassembling.

Disassemble Pinion and Cage Assembly

1 . Tap shaft out of cage with soft mallet or press shaft 
from cage.

2. Remove outer bearing from cage.

3. Remove spacer or spacer combination from pinion 
shaft.

4. Remove inner bearing using a press or puller.

5. If necessary to replace rear straddle bearing, remove 
with suitable puller.

6. Remove oil seal assembly from bearing cover.

CLEANING AND INSPECTION
Cleaning

Steam cleaning assembled drive units after they have 
been removed from the housing is not recommended. When 
this method of cleaning is used, water is trapped in the cored 
passage of the castings and in the close clearances between 
parts as well as on the parts. This can lead to corrosion (rust) 
of critical parts of the assembly and the possibility of 
circulating rust particles in the lubricant. Premature failure 
of bearings, gears and other parts can be caused by this 
practice. Assembled drive units cannot be properly cleaned 
by steam cleaning, dipping or slushing. Complete drive unit 
disassembly is a necessary requisite to thorough cleaning.

Completely assembled axles, torque dividers and 
transfer cases may be steam cleaned on the outside only, to

101923

Fig. 4B5-11--Removing Pinion and Cage Fig. 4B5-13--Removing Bearing Cage
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telescoping gage with a 1 " to 2 " micrometer and not 
reading. Next, measure the thickness of the original 
thrust block at outer corner (Fig. 8) and note reading.

If the thrust block thickness is not within a range of 
.000 to .006 less than the side gear spread, adjust 
clearance with one of the following procedures:

a. Reshim R.H. Clutch Disc Pack. Note: Backlash of 
.002 - .010 must still be maintained.

b. Select a new thrust block of the correct size to obtain 
.000 to .006 clearance.

Once the proper thrust block clearance has been 
obtained, continue reassembly of case.

CASE

Reassembly (Fig. 2)

1. Install (4) clutch pack guide clips on the ears of the 
cam gear clutch pack using grease for retention.

2. Install cam gear assembly and original shim in flange 
end of case. If new camgear is installed, see differential 
gear replacement.

3. Lock an axle shaft in vise, in a vertical position. Mount 
the differential case over the end of the axle shaft 
engaging the spline of the side gear with the shaft. 
Assemble on to bell end gear hub(3) splined discs and 
(4) eared discs alternately as shown. Begin and end 
with an eared disc. Install (4) small clutch pack guide 
clips on the ears of the bell end clutch pack using grease 
for retention. Install in case with shim. If new R.H. side 
gear is installed, refer to differential gear replacement.

4. Install thrust washers onto back surfaces of pinion 
gears. Use small amount of grease to adhere washers to 
gears. Insert one pinion gear through the small window 
opening in the case while at the same time inserting the 
reaction block and other pinion gear through the large 
window opening. Rotate the two pinion gears and 
thrust block 90° so as to position the reaction block with 
the open side towards the small window opening in the 
case. Be sure the two pinion gears and thrust washers 
are in their proper location.

NOTICE: Thrust block thickness is critical to proper 
differential function. If new side gears or thrust blocks 
are installed, refer to instructions in differential gear 
thrust block replacement.

5. Install pinion shaft and lock screw. A new lock screw 
must used on assembly.

6. Insert governor assembly and latching bracket into 
case, Figure 3. Place straight end of latching bracket 
spring over and to the outside of the engagement shaft 
to preload the latching bracket against the governor 
assembly. Press bushing for governor assembly into 
case to give .004 to .020 shaft end play. A 3/8"  
diameter plug or socket will aid in pressing the bushing 
into the housing. Press latching bracket assembly 
bushing into case to provide .000-.003 shaft end play.

7. Install ring gear and side bearings using the procedure 
outlined for standards differentials.

8. Place differential unit in carrier and adjust ring gear 
and pinion backlash and gear tooth pattern as outlined 
in the standard differential section.

9. Check operation as outlined in Service Test Procedure.

NOTICE: Use only the rear axle lubricant recommended 
in Maintenance and Lubrication Section. The usage of 
any other lubricant or any additive may result in 
damage to the differential.

UNIT REPAIR
8 -7 /8 "  R ING  GEAR

Due to critical internal clearance dimensions, the 
differential side gears and case cannot be serviced 
separately. If any side gear or case damage is found the 
entire differntial must be replaced.

Internal clearances are such that shims, thrust block 
and thrust ring should not be replaced unnecessarily even if 
slight wear indications are present. If shims, thrust block, or 
thrust ring must be replaced due to damage, correct 
measurement and replacement procedures must be 
followed. Failure to do so may disturb critical clearances 
and could result in differential complaints.

Internal components can be inspected through the 
windows of the differential housing.

If the governor assembly and latching bracket are the 
only items to be replaced, proceed only through Step No. 2 
of the disassembly procedure. To install new governor and 
latching bracket, gegin at Step No. 6 of the 39 reassembly 
procedure.

CASE

Disassembly

1. Note position of governor and latching bracket 
assembly, Fig. 10. Remove ring gear and side bearings 
following procedures established for the standard





BRAKES 5-3

Leaking Brake Line or Connection X X X X X X

Leaking Wheel Cylinder or Piston Seal X X X X X X

Leaking Master Cylinder X X X X

Air In Brake System X X X X X

Contaminated or Improper Brake Fluid X X X X

Leaking Vacuum System X X X
Restricted Air Passage 
in Power Head X X X X

Damaged Power Head X X X X X

Improperly Assembled 
Power Head Valvina X X X X X X

Worn Out Brake Lining -  Replace X X X X X X X X
Uneven Brake Lining Wear - 
Reoiace and Qorrect X X X X X X X X X X

Glazed Brake Lining X X X X X X X

Incorrect Lining Material -  Replace X X X X X X

Contaminated Brake Lining -  Replace X X X X X X X X X X
Linings Damaged by 
Abusive Us« - Replace , X X X X X X X X X
Excessive Rrake Lining bust X X X X X X X X X X X
Heat Spotted or Scored 
Brake Or^fpf or RgfWS X X X X X X X X
out-of-Round or Vibrating 
Brake Drums X X X

Out-of'Parallel Brake Rotors X X

Excessive Rotor Run-Out X

Faulty Automatic Adjusters X X X X X

Incorrect Wheel Cylinder Sizes X X X X
Week or Incorrect Brake 
Shoe Retention Siinnas X X X X X X X X X X X
Brake Assembly Attachments - 
Missino or Loose X X X X *  X X X X
insufficient Brake Shoe 
Qyide, lubricant , X X X X X X X X
Restricted Brake Fluid Passage or 
Stickinq W h *| Cylinder Piston X X X X X X X

Faulty Metering Valve X X X X X X X X
Brake Pedal Linkage 
Interference or Bmdinq X X X X X X

Improperly Adjusted Parking Brake X

Orums Tapered or Threaded X X

Incorrect Front End Alignment X X

Incorrect Tire Pressure X X

Incorrect Wheel Bearing Adjustment X X X

loose Front Suspension Attachments X X X X X

Out-of*Balance Wheel Assemblies X X

Operator Riding Brake Pedal X X X X X X
Improperly Adjusted Matter 
Cylinder Push Rod X X X X X

n ick in g  Wheel Cylinder or X X X X X

Faulty Proportioning Valve X X X X
0 ■ Indicates causes
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Fig. 5-17--Combination Valve

with a new combination valve.

5. Lower vehicle to floor. Check and refill master cylinder 
to proper level.

Replacement

The combination valve is not repairable and must be 
serviced as a complete assembly.

1. Disconnect hydraulic lines at combination valve. Plug 
lines to prevent loss of fluid and entrance of diret. 
Disconnect warning switch wiring harness from valve 
switch terminal.

2. Remove combination valve.

3. Install combination valve by reversing removal steps.

4. Bleed entire brake system. Do not move vehicle until a 
firm brake pedal is obtained.

HEIGHT SENSING BRAKE PROPORTIONING 
VALVE

The height sensing brake proportioning valve, used on 
30 series models, provides optimum brake balance and 
efficiency. Vehicle braking force is distributed to the front 
and rear wheels as defined by light or heavy payload 
conditions.

Mounted on the frame, the valve responds to changes in 
vehicle trim height as related to rear axle load. Mechanical 
linkage connects the valve to a bracket that is attached to 
the rear axle.

CAUTION: Adding any suspension accessories or 
other equipment (such as load leveling kits, air 
shocks, suspension lift kits, additional spring leafs, 
etc.), or making modification that will change the 
distance between the axle and the frame without 
changing the load, will provide a false reading to 
the brake proportioning valve. This could result in 
unsatisfactory brake performance which in turn

could result in an accident and possibly personal 
injury.

Adjustment Procedure
If diagnosis indicates front wheel lock-up is 

experienced when vehicle is operated at near GVWR with a 
lower than desired brake application rate, the height sensing 
proportioning valve may be adjusted using the following 
procedure:

1. Raise vehicle, axle must be allowed to hang free (no 
load condition), wheels on.

2. Remove nut from valve shaft and remove lever (Fig. 
5-18).

3. Rotate valve shaft to permit installation of correct 
adjustment gage. Center hole of adjustment gage must 
seat on "D" shape of valve shaft and gage tang must 
seat in valve mounting hole as shown in Figure 5-19. 
Adjustment gages are available from service parts.

4. Install lever on valve shaft by pushing plastic bushing 
and clip assembly over serrations on valve shaft using a 
"C" clamp or channel lock pliers. When properly 
installed, serrations on valve shaft fully engage plastic 
bushing.

NOTICE: Do not drive lever assembly on valve shaft by 
using nut, or proper valve setting may be disturbed.

5. Install nut and tighten to 8-11 N-m (70-98) in. lbs.).
6. Sever tang on adjustment gage to allow valve assembly 

to rotate freely (Fig. 5-19).
7. Lower vehicle and test brakes.

Removal
1 . Raise vehicle, axle must be allowed to hang free (load 

condition) with wheels removed.
2. Clean exterior of valve to prevent dirt from 

contaminating hydraulic system when brake pipes are 
disconnected.

3. Disconnect brake lines from valve.
4. Remove nut from shaft and remove lever.



BRAKES 5-37

POWER HEAD ASSEM BLY -  S ING LE DIAPHRAGM
GENERAL DESCRIPTION

This booster is a single diaphragm vacuum suspended unit. It 
may have a single function vacuum sw itch to activate the brake 
warning ligh t in case of low booster vacuum or vacuum pump 
m alfunction. In a normal operating mode, w ith the service brakes 
in the released position, a vacuum suspended booster operates 
w ith  vacuum on both sides of its diaphragm . When the brakes 
are applied, air at atm ospheric pressure is adm itted to one side 
of the diaphragm to provide the power assist.

NOTICE: Use all components included in repair kits to service this 
booster. Lubricate rubber parts, where indicated, with silicone 
grease provided in kits. The torque values specified are for dry, 
unlubricated fasteners. If any hydraulic component is removed or 
brake line disconnected, bleed the brake system.

1. Boot
2. Silencer
3. Vacuum check valve 
4 Grommet

5. Front housing seal
6. Power piston bearing
7. Rear housing
8. Front housing

9. Return spring
10. Piston rod (gaged)
11. Reaction retainer
12. Filter

13. D iaphragm  re ta ine r
14. D iaphragm
15. D iaphragm  suppo rt
16. Power p is ton  and pushrod  assem b ly 
25. V acuum  sw itch  (som e m odels)
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INPUT ROD AND PISTON

OPEN END Of TOOL)

Fig. 5-B10--Removing Tube Seat

through the piston seal. Remove piston installing tool.
9. If removed, install return hose fitting with new "O" 

ring.
10. If accumulator valve was removed, install new seal into 

the valve bore. The seat can be forced to the bottom by 
installing the two function valve (Fig. 5-B8). Make 
certain the check valve seat is cup side up when in bore.

11. If removed, insert new dump valve over the two 
function valve making certain that the dump valve 
plunger is held in place until installation is complete.

12. Insert spoool valve spring and spool valve assembly into 
bore in housing. Extend power piston lever to accept 
sleeve on spool valve, then slide lever pins into slot in 
sleeve.

Fig. 5-B12--lnstalling Input Rod Seals

13. Position a NEW " figure eight" seal in the groove in the 
housing cover. Then join the booster housing and cover 
and secure with five screws. Tighten the screws to 20 ft. 
lbs.

Booster (Typical)

Fig. 5-B14--lnstalling Baffle and Spring Retainer



ENGINE 6-3

malfunctioning oil 
pressure gage.

d. Improper oil viscosity 
or diluted oil.

1. Install oil of proper 
viscosity for expected 
temperature.

2. Install new oil if 
diluted with moisture
or unburned fuel mixtures.

e. Oil pump worn 
or dirty.

1. Clean pump and replace 
worn parts as necessary.

f. Plugged oil filter. 1. Replace filter and oil.

g. Oil pickup screen 
loose or plugged.

1. Clean or replace screen 
as necessary.

h. Hole in oil pickup 
tube.

1. Replace tube.

i. Excessive bearing 
clearance.

1. Replace as necessary.

j. Cracked, porous or 
plugged oil galleys.

1. Repair or replace block.

k. Galley plugs missing 
or mis-installed.

1. Install plugs or 
repair as necessary.

Valve Train Noise a. Low oil pressure. 1. Repair as necessary. 
(See diagnosis for low 
oil pressure.)

b. Loose rocker arm 
attachments.

1. Inspect and repair as 
necessary.

c. Worn rocker arm 
and/or pushrod.

1. Replace as necessary.

d. Broken valve spring. 1. Replace spring.

e. Sticking valves. 1. Free valves.

f. Lifters worn, dirty 
or defective.

1. Clean, inspect, test
and replace as necessary.

g. Camshaft worn or 
poor machining.

1. Replace camshaft.

h. Worn valve guides. 1. Repair as necessary.

ENGINE KNOCK DIAGNOSIS
CONDITION POSSIBLE CAUSE CORRECTION
Engine knocks 
cold and continues 
for two to three 
minutes. Knock 
increases with torque.

a. EFE equipped engines 
may have valve knock.

b. Flywheel contacting 
splash shield.

c. Loose or broken 
balancer or drive

1. Replace EFE valve.

1. Reposition splash 
shield.

1. Tighten or replace 
as necessary.



6A1-8 IN-LINE 6

Fig. 6 A l-7 - - "K "  Series - Engine Rear Mount
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10. Remove tool, being careful not to withdraw seal.
11. Install seal half in bearing cap, again using tool as a 

"shoe-horn", feeding seal into cap using light pressure 
with thumb and finger.

12. Install bearing cap to case with sealant applied to the 
cap-to-case interface being careful to keep sealant off 
the seal split line (fig. 6A1-38).

13. Install the rear main bearing cap (with new seal) and 
torque to 10-12 lb. ft. (14-16 N-m). Tap end of 
crankshaft first rearward then forward with a lead 
hammer. This will line up rear main bearing and 
crankshaft thrust surfaces. Retorque bearing cap to 65 
lb. ft. (88N-m).

PISTON AND CONNECTING ROD ASSEMBLIES

Removal

1. Remove oil pan, oil pump and cylinder head as pre­
viously outlined.

2. For the cylinder being serviced, turn crankshaft until 
piston is at the bottom of the stroke. Place a cloth on top 
of the piston.

3. Use a ridge reamer to remove any ridge and/or deposits 
from the upper end of the cylinder bore.

4. Turn crankshaft until piston is at top of stroke and 
remove cloth and cuttings.

5. Remove connecting rod cap and install Tool J-6305 
(11/32") on studs. Push connecting rod and piston 
assembly out of top of cylinder block (fig. 6A1-39). It 
will be necessary to turn the crankshaft slightly to 
disconnect some of the connecting rod and piston 
assemblies and push them out of the cylinder.

Assembly

Fig. 6A1-40--Removing Piston Pm

Disassembly

1. Remove connecting rod bearings from connecting rods 
and caps. If bearings are being reused, place them in a 
rack so they may be reinstalled in their original 
positions.

2. Remove piston rings by expanding and sliding them off 
the pistons. Tools J-8021 (3-7/8") and J-22249 (3-15/ 
16") are available for this purpose.

3. Place connecting rod and piston assembly on tool 
J-24086-20. Using an arbor press and piston pin 
remover, J-24086-8, press the piston pin out of connect­
ing rod and piston (fig. 6A 1 -40).

Cleaning and Inspection 
Connecting Rods

Wash connecting rods in cleaning solvent and dry with 
compressed air.

Check for twisted or bent rods and inspect for nicks or 
cracks. Replace connecting rods that are damaged.
Pistons

Clean varnish from piston skirts and pins with a 
cleaning solvent. DO NOT WIRE BRUSH ANY PART 
OF THE PISTON. Clean the ring grooves with a groove 
cleaner and make sure oil ring holes and slots are clean.

Inspect the piston for cracked ring lands, skirts or pin 
bosses, wavy or worn ring lands, scuffed or damaged skirts, 
eroded areas at top of the piston. Replace pistons that are 
damaged or show signs of excessive wear.

Inspect the grooves for nicks or burrs that might cause 
the rings to hang up.

Measure piston skirt (across center line of piston pin) 
and check clearance.

PRESS

FIXTURE & 
SUPPORT 
ASSEMBLY 
J-24086-20

PISTON PIN
REMOVER
J-24086-8
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Fig. 6 --"G " Series Engine Mounts



SMALL BLOCK 6A2-25

shimming may be necessary. Laminated shims for each 
cap are available for service. Shim requirement will be 
determined by bearing clearance.

Inspection
In general, the lower half of the bearing (except #  1 

bearing) shows a greater wear and the most distress from 
fatigue. If upon inspection the lower half is suitable for use, 
it can be assumed that the upper half is also satisfactory. If 
the lower half shows evidence of wear or damage, both upper 
and lower halves should be replaced. NEVER REPLACE 
ONE HALF W ITHOUT REPLACING THE OTHER 
HALF.

Checking Clearance
To obtain the most accurate results with "Plastigage" 

(or its equivalent) a wax-like plastic material which will 
compress evenly between the bearing and journal surfaces 
without damaging either surface, certain precautions should 
be observed.

If the engine is out of the vehicle and upside down, the 
crankshaft will rest on the upper bearings and the total 
clearance can be measured between the lower bearing and 
journal. If the engine is to remain in the vehicle, the 
crankshaft must be supported upward to remove any 
clearance from the upper bearing. The total clearance can 
then be measured between the lower bearing and journal.

To assure the proper seating of the crankshaft, all 
bearing cap bolts should be at their specified torque. In 
addition, preparatory to checking fit of bearings, the surface 
of the crankshaft journal and bearing should be wiped clean 
of oil.

1. With the oil pan and oil pump removed, and starting 
with the rear main bearing, remove bearing cap and 
wipe oil from journal and bearing cap.

2. Place a piece of gaging plastic the full width of the 
bearing (parallel to the crankshaft) on the journal (fig. 
46).

Do not rotate the crankshaft while the gaging plastic is 
between the bearing and journal.

3. Install the bearing cap and evenly torque the retaining 
bolts to specifications. Bearing cap MUST be torqued 
to specifications in order to assure proper reading. 
Variations in torque affect the compression of the 
plastic gage.

4. Remove bearing cap. The flattened gaging plastic will 
be found adhering to either the bearing shell or journal.

5. On the edge of gaging plastic envelope there is a 
graduated scale which is correlated in thousandths of 
an inch. Without removing the gaging plastic, measure 
its compressed width (at the widest point) with the 
graduations on the gaging plastic envelope (fig. 47). 
Normally main bearing journals wear evenly and are 
not out-of-round. However, if a bearing is being fitted 
to an out-of-round (.001" max.), be sure to fit to the 
maximum diameter of the journal: If the bearing is 
fitted to the minimum diameter and the journal is out- 
of-round .001", interference between the bearing and 
journal will result in rapid bearing failure. If the 
flattened gaging plastic tapers toward the middle or 
ends, there is a difference in clearance indicating taper, 
low spot or other irregularity of the bearing or journal. 
Be sure to measure the journal with a micrometer if the 
flattened gaging plastic indicates more than .001" 
difference.

6. If the bearing clearance is within specifications, the 
bearing insert is satisfactory. If the clearance is not 
within specifications, replace the insert. Always replace 
both upper and lower inserts as a unit.
If a new bearing cap is being installed and clearance is 
less than .001", inspect for burrs or nicks; if none are 
found then install shims as required.

7. A standard, .001" or .002" undersize bearing may 
produce the proper clearance. If not, it will be 
necessary to regrind the crankshaft journal for use with 
the next undersize bearing.



6A5-6 MARK IV

(EXCEPT MOBILE HOME CHASSIS) 

WITHOUT PROPELLER SHAFT PARKING BRAKE

ALL TURBO HYDRA-MATIC 350  
ALL MOBILE HOME CHASSIS

WITHOUT PROPELLER SHAFT PARKING BRAKE WITH PROPELLER SHAFT PARKING BRAKE

Fig. 6A5-5--"P" Series Engine Rear Mount
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2. Place a piece of gaging plastic the full width of the 
bearing (parallel to the crankshaft) on the journal (fig. 
6A5-44). Do not rotate the crankshaft while the gaging 
plastic is between the bearing and journal.

3. Install the bearing cap and evenly torque the retaining 
bolts to specifications. Bearing cap M UST be torqued 
to specifications in order to assure proper reading. 
V ariations in torque affect the compression of the 
plastic gage.

4. Remove bearing cap. The flattened gaging plastic will 
be found adhering to either the bearing shell or journal.

5. On the edge of gaging plastic envelope there is a 
graduated scale which is correlated in thousandths of 
an inch. W ithout removing the gaging plastic, measure 
its compressed width (at the widest point) with the 
graduations on the gaging plastic envelope (fig. 6A5- 
45).
Normally main bearing journals wear evenly and are 
not out-of-round. However, if a bearing is being fitted 
to an out-of-round (.001 " max.), be sure to fit to the 
maximum diam eter of the journal: If the bearing is 
fitted to the minimum diam eter and the journal is out- 
of-round .001 ", interference between the bearing and 
journal will result in rapid bearing failure. If the 
flattened gaging plastic tapers toward the middle or 
ends, there is a difference in clearance indicating taper, 
low spot or other irregularity of the bearing or journal. 
Be sure to measure the journal with a micrometer if the 
flattened gaging plastic indicates more than .0 01" 
difference.

6. If the bearing clearance is within specifications, the 
bearing insert is satisfactory. If the clearance is not 
within specifications, replace the insert. Always replace 
both upper and lower inserts as a unit. If a new bearing 
cap is being installed and clearance is less than .001", 
inspect for burrs or nicks; if none are found then install 
shims as required.

7. A standard, .001" or .002" undersize bearing may 
produce the proper clearance. If not, it will be neces­
sary to regrind the crankshaft journal for use with the 
next undersize bearing. After selecting new bearing, 
recheck clearance.

8. Proceed to the next bearing. After all bearings have 
been checked rotate the crankshaft to see that there is 
no excessive drag. When checking #  1 main bearing, 
loosen accessory drive belts so as to prevent tapered 
reading with plastic gage.

Fig. 6A5-45--Measuring Gaging Plastic Fig. 6A5-46--Measuring Crankshaft End Play



6A7-8 6.2 DIESEL

Fig. 6A7-6--Rocker Arm Cover

12 . If any further operations are to be performed, install 
protective covers J-29664-1.

Installation
1. Remove protective covers after use.
2. Gasket surfaces must be clean prior to installation.
3. Install new gasket.

Gasket has opening for EGR on light duty applications, 
and gasket has insert covering opening for heavy duty 
applications.

4. Install intake manifold.
5. Install intake manifold bolts in sequence shown.
6. Refer to 6.2 Diesel Fuel Injection Section for fuel line 

installation.
7. For remainder of the installation procedures, reverse 

removal.

ROCKER ARM COVER (Fig. 6A7-6)
CK Truck
Removal

1. Remove intake manifold as previously outlined.
2. Remove injection lines as outlined in 6.2 Diesel Fuel 

Injection Section ( # 5  and # 7  injection lines do not 
have to be removed for right side only).

3. Remove wire loom from clip.
4. Remove wire loom bracket (2 nuts).
5. Remove rocker cover bolts and cover.

Installation
1. Clean sealing surface on head and intake manifold.
2. Place a 5mm diam eter (3 /1 6 ") bead of RTV sealant 

#1052915  or equivalent all around the rocker cove, 
sealing surface. (W hen going around the attaching 
bolts holes always flow the sealant on the inboard side 
of the holes). Sealer must be wet to touch when bolts 
are torqued.

NOTICE: W hen applying sealant, keep sealant out of 
bolt holes as this could cause a "hydraulic" condition 
which could damage the head casting.

3. Install the rocker cover bolts and studs.
4. Install loom wire bracket.
5. Install injection lines as outlined in 6.2 Diesel Fuel 

Injection Section.
6. W ith protective covers J-29664-1 installed start engine 

and check for leaks at line fittings.
7. Stop engine.
8. Install intake manifold as previously outlined.

G Van
Removal (Right Side)

1. Remove intake manifold as previously outlined.
2. Remove injection lines as outlined in 6.2 Diesel Fuel 

Injection Section.
3. Disconnect glow plug wires.
4. Remove loom bracket nuts and remove bracket.
5. Remove rocker cover bolts.
6. Remove rocker cover.

Installation (Right Side)
1. Clean sealing surface on head and intake manifold.
2. Place a 5mm diam eter (3 /1 6 ") bead of RTV sealant 

#1052915  or equivalen t all around rocker cover 
sealing surface. (W hen going around the attaching bolt 
holes, always flow the sealant on the inboard side of 
holes.) Sealer must be wet to touch when bolts are 
torqued.

NOTICE: W hen aplying sealant, keep sealant out of bolt 
holes as this could cause a "hydraulic" condition which 
could dam age the head casting.

3. Install rocker cover bolts and studs.
4. Reverse removal procedures for the rem ainder of 

installation procedures.

Removal (Left Side)
1. Remove intake manifold as previously outlined.
2. Remove injection lines as outlined in 6.2 Diesel Fuel 

Injection Section. Before lowering vehicle, it may be 
necessary to remove other com ponents m entioned 
below after injection line removal.

3. If equipped with A /C :
•  Remove upper fan shroud.
•  Remove A /C  belt.
•  Raise vehicle.
•  Disconnect exhaust at manifold flange.
•  Remove rear A /C  brace from exhaust manifold and 

remove manifold.
•  Lower vehicle.
•  Discharge A /C  system.
•  Disconnect A /C  lines a t compressor.
•  Remove A /C  compressor from brackets and remove 

compressor.
4. Loosen dipstick tube front bracket and remove from 

stud.
5. Remove loom bracket nuts and remove brackets.
6. Remove rocker cover bolts and disconnect fuel return 

bracket.
7. Remove rocker cover.
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PISTON TAPER 
Measure at piston pin center 

v  and bottom of sk irt A

PISTON SIZE 
Measure at center line 
\ O f  piston p r n ^ ;

103035

Fig. 6A7-39--Measuring Piston

desired to entirely clean up the bore in these cases, it will be 
necessary to rebore for an oversize piston. If more than 
.005 " taper or wear, they should be bored and honed to the 
smallest oversize that will perm it complete resurfacing of all 
cylinders.

W hen pistons are being fitted and honing is not 
necessary, cylinder bores may be cleaned with a hot water 
and detergent wash. A fter cleaning, the cylinder bores 
should be swabbed several times with light engine oil and a 
clean cloth and then wiped with a clean dry cloth.

Boring

1. Before using any type boring bar, the top of the 
cylinder block should be filed off to remove any dirt or 
burrs. This is very im portant. If not checked, the boring 
bar may be tilted which would result in the rebored 
cylinder wall not being a t righ t angles to the 
crankshaft.

2. The piston to be fitted should be measured with a 
micrometer, measuring at the center of the piston skirt 
and at right angles to the piston pin. The cylinder 
should be bored to the same diam ter as the piston and 
honed to give the specified clearance.

3. The instructions furnished by the m anufacturer of the 
equipment being used should be carefully followed.

Honing

1. W hen cylinders are to be honed, follow the hone 
m anufacturer’s recommendations for the use of the 
hone and cleaning and lubrication during honing.

2. Occasionally during the honing operation, the cylinder 
bore should be thoroughly cleaned and the piston 
selected for the individual cylinder checked for correct 
fit.

3. W hen finished honing a cylinder bore to fit a piston, the 
hone should be moved up and down at a sufficient speed 
to obtain very fine uniform surface finish marks, in a 
cross-hatch pattern  of approxim ately 45° to 65° 
included angle. The finish marks should be clean but

not sharp, free from imbedded particles and torn or 
folded metal.

4. Permanently m ark the piston for the cylinder to which 
it has been fitted and proceed to hone cylinders and fit 
the remaining pistons.

NOTICE: H andle the pistons with care and do not 
attem pt to force them through the cylinder until the 
cylinder has been honed to correct size as this type 
piston can be distorted through careless handling.

5. Thoroughly clean the bores with hot w ater and 
detergent. Scrub well with a stiff bristle brush and rinse 
thoroughly with hot water. It is extremely essential that 
a good cleaning operation be performed. If any of the 
abrasive m aterial is allowed to remain in the cylinder 
bores, it will rapidly wear the new rings and cylinder 
bores in addition to the bearings lubricated by the 
contam inated oil, the bores should be swabbed and then 
wiped with a clean dry cloth. Cylinder should not be 
cleaned with a kerosene or gasoline. C lean the 
rem ainder of the cylinder block to remove the excess 
m aterial spread during the honing operation.

Piston Selection
1. Check U SED  piston to cylinder bore clearance as 

follows:
a. M easure the "C ylinder Bore D iam ter" with a 

telescope gage 2 -1 /2 "  (64m m ) from the top of 
cylinder bore.

b. M easure the "P iston D iam eter" (a t sk irt across 
center line of piston pin).

c. Subtract piston diam eter from cylinder bore diam ter 
to determ ine " Piston to Bore Clearance ".

2. If used piston is not acceptable, determ ine if a new 
piston can fit cylinder bore.

3. If cylinder bore must be reconditioned, measure new 
piston diam eter (across center line of piston pin) then 
hone cylinder bore to correct clearance.

4. M ark the piston to identify the cylinder for which it 
was fitted.

ROD ASSEMBLY
If a rod is twisted or bent, a new rod must be installed. 

N O  A T T E M P T  SH O U L D  BE M A D E TO 
S T R A IG H T E N  C O N N E C T IN G  RODS.

PISTONS
Clean varnish from piston skirts and pins with a 

cleaning solvent. DO N O T  W IR E  BURSH A N Y  PA RT 
O F T H E  PISTO N . Clean the ring grooves with a groove 
cleaner and make sure oil ring holes and slots are clean.

Inspect the piston for cracked ring lands, skirts or pin 
bosses, wavy or worn ring lands, scuffed or dam aged skirts, 
eroded areas at top of the piston. Replace pistons that are 
dam aged or show signs of excessive wear.

Inspect the grooves for nicks or burrs tha t might cause 
the rings to hang up.

M easure piston skirt (across center line of piston pin) 
and check clearance.

PISTON PINS
The piston pin is a free floating piston pin. It is 

im portant that the piston and rod pin hole be clean and free



6B-10 ENGINE COOLING

ENGINE COOLING SYSTEM COMPLAINT

TO AVO ID  NEEDLESS TIME AND COST IN DIAGNOSING COOLING SYSTEM COMPLAINTS, THE CUSTOMER  
SHOULD BE QUESTIONED ABOUT D R IV IN G  CONDITIONS THAT PLACE ABNORMAL LOADS ON THE COOLING  
SYSTEM.

1. DOES OVERHEATING OCCUR WHILE PULLING A TRAILER?

IF ANSWER IS “YES" -  HOW HEAVY IS TRAILER? IF TRAILER WEIGHT IS GREATER THAN 2,000 LBS. & VEHICLE IS EQUIPPED 
WITH NORMAL DUTY COOLING SYSTEM, A HEAVY DUTY COOLING PACKAGE IS REQUIRED [PER MFR'S TRAILER HAULING 
SPECS ! . FURTHER DIAGNOSTIC CHECKS SHOULD NOT BE REQUIRED.

2. IS VEHICLE EQUIPPED WITH A D D -O N  OR AFTER MARKET AIR CONDITIONING SYSTEM?

IF ANSWER IS "YES" -  WAS HEAVY DUTY RADIATOR INSTAL' ED WITH THE SYSTEM? IF NOT, INSTALL HEAVY DUTY AIR
CONDITIONING RADIATO R FOR THE CAR MODEL IN V O LV E D ! PER M ANUFACTURER'S SPECS. ]. FURTHER DIAGNOSTIC 
CHECKS SHOULD NOT BE REQUIRED.

3. IS OVERHEATING OCCURRING AFTER PROLONGED IDLE. IN GEAR. A/C SYSTEM OPERATING?

IF ANSWER IS "YES" -  INSTRUCT OWNER ON DRIVING TECHNIQUES THAT WOULD AVOID OVERHEATING SUCH AS:
a. IDLE IN NEUTRAL AS MUCH AS POSSIBLE -  INCREASE ENGINE R.P.M. TO GET HIGHER AIR FLOW & WATER 

FLOW THROUGH RADIATOR.
b. TURN A/C SYSTEM OFF DURING EXTENDED IDLES IF OVERHEATING IS INDICATED BY HOT LIGHT OR TEMP. GAGE. 

FURTHER DIAGNOSTIC CHECKS SHOULD NOT BE REQUIRED.

4. IS OVERHEATING OCCURRING AFTER PROLONGED D R IV IN G  IN SLOW CITY TRA FFIC. TR A FFIC  JAMS. 
PARADES. ETC.?

IF ANSWER IS "YES" -  INSTRUCT OWNER ON DRIVING TECHNIQUES THAT WOULD AVOID OVERHEATING -  SAME AS 
FOR PROLONGED IDLES -  NO. 3. FURTHER DIAGNOSTIC CHECKS SHOULD NOT BE REQUIRED.

IF NONE OF THE ABOVE APPLY. GO TO DIAGNOSTIC CHART

TO EFFECTIVELY USE THIS CHART, QUESTION THE OWNER TO DETERM INE WHICH OF THE FOLLOWING  
[3] CATEGORIES APPLIES TO THE COMPLAINT:

1. HOT LIQ^T OR HOT INDICATION ON TEMPERATURE GAGE
2. BOILING
3. COOLANT LOSS

1. IF COMPLAINT IS HOT LIGHT OR HOT INDICATIO N ON TEMPERATURE GAGE -

WAS HOT LIGHT ACCOMPANIED BY BOILING? IF ANSWER IS "YES", GOTO BOILING ON CHART
IF ANSWER IS "NO", GO TO HOT LIGHT ON CHART

2. IF COMPLAINT IS BOILING -  GOTO BOILING ON CHART

3. IF COMPLAINT IS COOLANT LOSS -

DETERMINE IF CUSTOMER IS OVERFILLING THE SYSTEM, THIS WOULD NORMALLY RESULT IN SMALL AMOUNTS OF 
COOLANT LOSS THROUGH THE OVERFLOW TUBE. IF THIS IS THE CASE, INSTRUCT THE CUSTOMER ON PROPER FILL 
LEVEL & NO FURTHER DIAGNOSTIC CHECKS SHOULD BE REQUIRED.
IF OVERFILLING IS NOT THE PROBLEM, GO TO COOLANT LOSS ON CHART.

NOTICE: A NYTIM E COOLING SYSTEM IS OBVIOUSLY CONTAM INATED, THE SYSTEM SHOULD BE 
D RAINED AND FLUSHED.

CAUTION -  THE COOLING SYSTEM IS DESIGNED TO OPERATE AT 15 P.S.I. PRESSURE & TEMPERATURES  
EXCEEDING 200° F. CAUTION SHOULD BE EXERCISED WHEN REMOVING PRESSURE CAP OR 
SERVICING THE SYSTEM.
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ENGINE FUEL - GASOLINE 6C-5

FUEL SYSTEM  D IAG NO SIS C O N T’D.
CONDITION POSSIBLE CAUSE CORRECTION

Engine Idles Abnormally 
(Too fast or too slow) 
(Continued)

Check float for free movement. Check for bent 
float hanger or binds in the float arm.

If foreign material is found in the carburetor, 
clean the fuel system and carburetor. Replace 
fuel filter as necessary.

Restricted air cleaner element. Replace as necessary.

Idle system plugged or restricted. Clean carburetor, see Unit Repair.

Incorrect idle mixture adjustment. Readjust per specified procedure.

Throttle blades or linkage sticking 
and/or binding.

Check throttle linkage and throttle blades 
(primary and secondary) for smooth and free 
operation. Correct problem areas.

Engine Diesels (After 
Run) upon Shut Off

Loose, broken or improperly routed 
vacuum hoses.

Check condition and routing of all vacuum 
hoses. Correct as necessary. (Refer to 
Emission Label)

Idle speed. Check per instructions on Emission Label.

Fast idle cam not fully off. Check fast idle cam for freedom of operation. 
Clean, repair, or adjust as required.

Check choke linkage for binding. Clean and 
correct as necessary.

Excessively lean carburetor. Refer to Mixture Control Adjustments.

Ignition Timing retarded. Set to specifications.

Engine Hesitates On 
Acceleration

Loose, broken or incorrect vacuum 
hose routing.

Check condition and routing of all vacuum 
hoses —  correct or replace.

Accelerator pump not adjusted to 
specification or inoperative.

Adjust accelerator pump, replace.

Inoperative accelerator pump 
system.

Remove air horn and check pump cup. If 
cracked, scored or distorted, replace the pump 
plunger.

102191

Fig. 6C-4--Fuel System Diagnosis - 4 of 8



6C-22 ENGINE FUEL - GASOLINE

Fig. 6C-27--Selector Valve

FUEL FEED AND VAPOR PIPES
GENERAL DESCRIPTION

' j? •' Fuel feed pipes are secured to the underbody with 
clamp and screw assemblies. Flexible hoses are located at 
fuel tank fuel, vapor and return lines and fuel pump. The 
pipes should be inspected occasionally for leaks, kinks or 
dents. If evidence of dirt or foreign m aterial is found in 
carburetor, fuel pump or pipes, pipe should be disconnected 
and blown out. D irt or foreign m aterial may be caused by a 
damaged or omitted fuel strainer in fuel tank.

ON-VEHICLE SERVICE 

Fuel Line Repair
Replacement

1. If replacement of a fuel feed, fuel return or emission 
pipe is required use welded steel tubing meeting GM  
Specification 124-M or its equivalent.

2. Do not use copper or aluminum tubing to replace steel 
tubing. Those m aterials do not have satisfactory  
durability to withstand normal vehicle vibrations.

3. W hen rubber hose is used to replace pipe, use only 
reinforced fuel resistan t hose which m eets GM  
Specification 6165-M . Hose inside d iam eter m ust 
m atch pipe outside diameter.

4. Do not use rubber hose within 4" (100 mm) of any part 
of the exhaust system or within 10" (254 mm) of the 
catalytic converter.

5. In repairable areas, cut a piece of fuel hose 4" (100 
mm) longer than portion of the line removed.
If  more than a 6 inch (152 mm) length of pipe is 
removed, use a combination of steel pipe and hose so 
that hose lengths will not be more than 10 inches (254 
mm).
Follow the same routing as the original pipe.

6. Cut ends of pipe remaining on car square with a tube 
cutter. Using the first step of a double flaring tool, form 
a bead on the end of both pipe sections. If pipe is too 
corroded to withstand bead operation without damage, 
the pipe should be replaced. If a new section of pipe is 
used, form a bead on both ends of it also.

7. Use screw type hose clamp, P art N um ber 2494772, or 
equivalent. Slide clamps onto pipe and push hose 2" 
(51 mm) onto each portion of fuel pipe. Tighten clamps 
on each side of repair.

8. Pipes must be properly secured to the fram e to prevent 
chafing.



E4ME & E4MC CARBURETOR 6C1-11

LE A N  M IX TU R E  (S O L E N O ID ) SC R E W

INSTALLING MIXTURE CONTROL (SOLENOID) 
______________________ GAGING TOOL_____________3B6C10
Fig. 6C 1-10 Ins ta lling M ixture  C ontro l So lenoid Gaging

Tool

adjustment is correct when the solenoid plunger is 
contacting BOTH the SO LEN O ID  STOP and the 
G A G IN G  TOOL.

See Figure 601-11

ADJUSTING LEAN MIXTURE (SOLENOID) SCREW
Figure 6C1-1 1 A d justing  Lean M ixture  (Solenoid) Screw

If the total difference in adjustment required less than 
3 /4  turn of the lean mixture (solenoid) screw, the 
original setting was within the m anufacturer’s 
specifications.

4. Remove solenoid plunger and gaging tool, and 
reinstall metering rod and plastic filler block.

5. Invert air horn and remove rich mixture stop screw 
and rich authority adjusting spring from bottom side 
of air horn, using Tool J-28696-4, BT-7967A or 
equivalent.

See Figure 6C1-12

6. Remove lean mixture screw plug and the rich mixture 
stop screw plug from air horn, using a suitably sized 
punch.

THROTTLE POSITION IDLE AIR
SENSOR SEAL BLEED VALVE

Figure 6C 1-12 Rem oving Rich M ixture S top Screw

RICH MIXTURE STOP SCREW
_________________PLUG LOCATION_______________ 3B6C13
Figure 6C 1-13 Removing Lean Mix. Screw  & Rich Mix.

S top S crew  Plugs

7. Reinstall rich mixture stop screw and rich authority 
adjusting spring in air horn and bottom lightly, then 
back screw out 1/4 turn.

8. Reinstall air horn gasket, mixture control solenoid 
plunger and air horn to carburetor.

9. Insert external float gage in vent hole and, with Tool 
J-9789-130, BT-7220. or equivalent, adjust rich mixture 
stop screw to obtain 4/32" total plunger travel.

Figure 6C1-14 A d jus ting  Rich M ix tu re  S top Screw

See Figure 6C1-13



u u  /8  E4ME 8t E4MC CARBURETOR

© H O L D  RETAINER 
FIRM LY IN PLACE

GAGE FROM TOP OF CASTING  TO 
TOP OF F LO A T - G AG IN G  P O IN T 3/16" 
BACK FROM END OF FLO AT AT TOE

TOE

©

( 2)  PUSH FLO AT 
DOW N LIGHTLY 
A G A IN S T  NEEDLE

IF FLO AT LEVEL VARIES OVER ±1 /16" FROM SPECIFIC ATIO NS,
FOR LEVEL TOO H IG H . HO LD RETAINER IN PLACE AND PUSH DOW N ON 
CENTER OF FLO AT PO NTO O N TO O BTAIN  CORRECT SETTING.
FOR LEVEL TOO LO W .

A IF M4M OR M2M CARBURETOR, REMOVE POWER PISTON, M ETERING 
RODS, PLASTIC  FILLER BLO CK. REMOVE FLOAT, BEND FLO AT ARM 
UPW ARD TO ADJUST. REINSTALL PARTS. V ISUALLY CHECK FLO AT 
A LIG N M E N T.

B IF E4M OR E2M REMOVE M ETERING RODS, SO LEN O ID CO NN ECTO R 
SCREW. C O U N T . AND RECORD FOR REASSEM BLY. THE NUM BER OF 
TURNS NEEDED TO LIG HTLY BO TTO M  LEAN MIXTURE SCREW. BACK 
O UT AND REMOVE SCREW, SO LENOID, CO NNECTO R. REMOVE FLO AT 
AND FLO AT ARM UPW ARD TO ADJUST. REINSTALL PARTS, RESET 
LEAN MIXTURE SCREW. V ISUALLY CHECK FLO AT A LIG N M E N T.

FLOAT ADJUSTMENT 3B 6 C 4 5

Figure 6C 1-45 Float A d jus tm en t

SEE VEHICLE M ANUFACTURER’S SERVICE M ANUAL, SECTION 6C, FOR 
“ O N-VEHICLE” M IXTURE CO NTRO L ADJU STM EN T PROCEDURES.

©

©

LEAN MIXTURE (SO LENO ID) SCREW SHOULD HAVE 
FIRST SIX THREADS ENGAGED IN FLOAT BOW L TO 
ASSURE PROPER INSTALLATIO N.

IN STALL MIXTURE CO NTRO L SO LENOID G AGING  
TOOL, J-33815-1, BT-8253-A, OR EQUIVALENT, OVER 
THE THRO TTLE SIDE METERING JET ROD GUIDE, 
AND TEM PORARILY IN STALL SOLENOID PLUNGER.

LEAN MIXTURE (S O LE N O ID ) SCREW

SO LENOID
PLUNGER

a .

H O LD IN G  THE SO LEN O ID PLUNGER 
A G A IN S T  THE SO LEN O ID STOP, USE 
TO O L J-28696-10, BT-7928, OR 

EQ UIVALENT, TO TURN THE LEAN 
MIXTURE (SO LENO ID) SCREW 

SLOW LY CLOCKW ISE, UNTIL 
THE SO LENOID PLUNGER JUST 
CO NTACTS THE G AG ING  TOOL.

®
PLUNGER CO NTACTING  

^S O L E N O ID  STOP 
AND G A G IN G  TOOL

© G A G IN G
TOOL

METERING JET

LEAN MIXTURE SCREW (BENCH) ADJUSTMENT
E2M  & E4M MODELS ONLY 3 B 6 C 4 6

Figure 6C1-46 Lean Mixture (Solenoid) Screw  Bench A d jus tm ent



CARBURETOR MODEL E2SE 6C3-9

6. Install new gasket on inlet fitting nut and install 
nut in carburetor and tighten to 24 N-m (18 ft. 
lbs.).

7. Install fuel line and tighten connector to 24 N*m 
(18 ft.lbs.) while holding fuel inlet fitting with 
wrench.

8. Run engine and observe for leaks.

Figure 6C 3-10 Fuel F ilter

CHOKE AND HOSES
Check choke mechanism and vacuum break for 

proper operation at the recommended maintenance 
intervals. Any binding condition which may have 
developed due to petroleum gum formation on the 
choke shaft or from damage should be corrected. 
Check carburetor hoses for proper connection, 
cracking, abrasion or deterioration and correct or 
replace as necessary.

Choke Check Procedure
1. Remove air cleaner. With engine off, hold 

throttle half open. Open and close choke several 
times. Watch linkage to be certain all links ar 
connected and there are no signs of damage.

2. If choke or linkage binds, sticks or works 
sluggishly, clean with Delco Choke Cleaner 
X-20-A or equivalent. Use cleaner as directed on 
can. If cleaning does not correct, replace binding 
parts.

3. Visually inspect carburetor to be certain all 
vacuum hoses are connected. Inspect hoses for 
cracks, abrasion, hardness or signs of 
deterioration. Replace or correct as necessary.

4. Make sure vacuum break diaphragm plunger are 
fully extended when engine is off. If shafts are not 
fully extended, replace vacuum break assembly. 
Start engine, primary vacuum break diaphragm 
shaft should fully retract. If unit fails to retract, 
replace vacuum break assembly.

Checking Electric Choke
If the electric choke fails, the following checks 

should be made:

1. Check voltage at the choke heater connection 
with the engine running. If voltage is between 12 
and 15 volts, replace the electric choke unit.

2. If the voltage is low or zero, check all wires and 
connections.

3. If steps 1 and 2 are OK, check the following:
• Gage equipped vehicles - See Section 8 for 

Choke Heater Circuit Diagnosis.
® Non-gage equipped vehicles - if the 

connection at the oil pressure switch is 
faulty, the temperature/pressure warning 
light will be off with the ignition key “on” 
and the engine not running. Repair wires as 
required. If choke is still inoperative, 
replace oil pressure switch.

Choke Coil Replacement
1. Remove air cleaner and disconnect choke 

electrical connector.
2. Align a 4mm (5/32") drill on rivet head and drill 

only enough to remove rivet head (Figure 
6C3-11). After removing rivet heads and 
retainers, use a drift and small hammer to drive 
the remainder of the rivet from the choke 
housing. Use care in drilling to prevent damage 
to the choke cover or housing. Remove the three 
retainers and choke cover assembly from choke 
housing.

3. Remove choke coil from housing.
4. Install the choke cover and coil assembly in choke 

housing as follows:
Install the choke cover and coil assembly in the 
choke housing, aligning notch in cover with 
raised casting projection on housing cover flange. 
Make sure coil pickup tank engages the inside 
choke coil lever.
A choke cover retainer kit is required to attach 
the choke cover to the choke housing. Install 
proper retainers and rivets contained in kit using 
a suitable blind rivet installing tool.

5. Connect choke electrical connector.
6. Start engine, check operation of choke and then 

install air cleaner.

SECONDARY V A C U U M  BREAK TH ER M A L  
V A C U U M  SW ITC H  (TVS)

The secondary vacuum break TVS, located in the 
air cleaner, improves cold starting and cold driveability 
by sensing carburetor air inlet temperature to control 
the carburetor secondary vacuum break.

Replacement

1. Remove air cleaner cover and element.
2. Disconnect vacuum hoses.
3. Remove clip from TVS and remove TVS.
4. Install new TVS and replace clip.
5. Reconnect vacuum hoses (refer to Vehicle 

Emission Control Information Label).
6. Install air cleaner cover and element.



6C3-26 CARBURETOR MODEL E2SE

ADA PTE R  (P ro c u re  s te e l tu b in g  lo c a l ly )

CHOKE COVER RIVET INSTALLATION

Figure 6C 3-46 Choke Cover Insta lla tion

2 ) ROTATE 
DEG REE  

S C A LE  UNTIL 
ZERO IS 

O PPOSITE  
POINTER

0  CHOKE
VALVE

CLO SED

4) ROTATE. 
S C A LE  TO 
SPECIFIED  

A N G L E (S E E  
SPECIFICATIO N S)

0 A D J U S T  
LINKAGE 

TO CENTER  
MAGNET THE

BUBBLE

CHOKE VALVE ANGLE GAGE
TOOL J-26701 OR BT-7704

Figure 6C 3-47 Choke Valve A ng le  Gage

©

©

©

©

©

A TTA C H  RUBBER BAND TO  IN TER ­
M ED IA TE C H O K E LEVER.

OPEN TH R O TTLE  TO  ALLOW  CHO KE  
VALVE TO  CLOSE.

SET UP ANG LE GAGE AND SET ANGLE  
TO  SPEC IF IC A TIO N S.

PLACE FAST IDLE SCREW  O N SEC O N D  
STEP OF CAM  A G A IN S T RISE OF H IG H  
STEP.

PUSH O N C H O K E SHAFT LEVER TO  
OPEN C H O K E VALVE AND TO  MAKE  
C O N TA C T W ITH  BLACK CLO SIN G  
TAN G .

SUPPO RT A T “S” AND AD JU ST BY 
B EN D IN G  FAST IDLE CAM  LINK U N TIL  
BUBBLE IS CENTERED. FAST  

IDLE CAM

CHOKE LINK - FAST IDLE CAM ADJUSTMENT
Figure 6C3-48 Choke Link-Fast Idle Cam A d jus tm en t
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6.2 DIESEL FUEL INJECTION 6 C 6 -1 1

D=

TIM ING LINE SIDE COVER

GUIDE STUD

PISTON HOLE PLUG 
(POWER SIDE)

HEAD AND 
ROTOR ASSEMBLY

CAM ADVANCE SCREW

HEAD LOCKING SCREWS

ADVANCE SCREW HOLE PLUG

PISTON HOLE PLUG 
(TRIMMER SIDE)

HEAD LOCATING SCREW

Fig. 6C6-19--lnjection Pump Components Location



6C7-12 CARBURETOR MODEL 1 ME

© H O L D  FLOAT RETAINING 
PIN F IR M LY  IN PLACE -  
PUSH DOWN ON END OF 
FLOAT ARM, AG AINST 
TOP OF FLOAT NEEDLE

© H O L D  POWER
PISTON DOWN AND SWING 
METERING ROD HOLDER 
OVER FLAT SURFACE 
(GASKET REMOVED)
OF BOWL CASTING NEXT 
TO CARBURETOR BORE -

®  REMOVE METERING ROD 
BY HOLDING THROTTLE 
V ALV E  WIDE OPEN. PUSH 
DOWNWARD ON METERING 
ROD AGAINST SPRING 
TENSION, THEN SLIDE 
METERING ROD OUT OF 
SLOT IN HOLDER AND 
REMOVE FROM MAIN 
METERING JET.

®  .120" PLUG 
GAUGE MUST 
PASS THROUGH 
HOLE IN LEVER 
AND ENTER HOLE 
IN CASTING

1 0 1 4 6 4

CHOKE COIL LEVER ADJUSTMENT -  1ME

®  HOLD CHOKE V ALV E  f7 \  .................... .
COMPLETELY CLOSED ^  ^

TO ADJUST

®  PLACE FAST 
IDLE CAM 
FOLLOWER ON 
HIGHEST STEP 
OF FAST IDLE 
CAM

METERING ROD ADJUSTMENT

® B E N D  HERE 
TO ADJUST

BENDING
TOOL

®  SPECIFIED PLUG 
GAUGE -  SLIDE FIT

®  BACK OUT IDLE 
STOP SOLENOID -  
HOLD THROTTLE 
V ALV E  COMPLETELY 
CLOSED

FLOAT LEVEL ADJUSTMENT

®  GAUGE FROM TOP OF 
. CASTING TO TOP OF 

INDEX POINT AT TOE 
OF FLOAT

Fig. 6C7-29--1ME Adjustments (1 of 2)



CARBURETOR MODEL 2SE 6C9-15

Figure 6C 9-18 Vacuum  Breaks and Links

--------1 0

Figure 6C 9-19 Choke Linkage 
5 L ow er in sert (74), if  used.
6. N eed le  seat (72C ), an d  gasket (72D ).

•  P o w er p iston  (75A  o r 75B) an d  m eterin g  
ro d  assem bly (76).
D o  n o t use pliers.
R epea ted ly  press p is to n  dow n and  
allow  it to  snap  free.

Disassemble (Figure 6C9-27)
I f  necessary  to  rem ove m eterin g  ro d  (76) 
from  pow er p is to n  h an g er (75A  o r 75B),

Figure 6C 9-20 A ir Horn

com press sp rin g  on  to p  o f  m e te rin g  rod , an d  
line up  g roove o f  ro d  w ith  slo t in hanger. 
A vo id  d am ag e  to  tip .

Im portant

P o w er p iston  (75B ) inc ludes an  ad ju stab le  
m etering  rod  h an g e r to  ca lib ra te  p a rt 
th ro ttle  (A P T ) m etering . D o  no t rem ove 
n o r change  p o sition  o f  th e  hanger. F uel 
m eterin g  m ay  be seriously  affected.



6C10-4 CARBURETOR MODEL M4ME/M4MC

RETAINER
SEAL PUMP

LEVER
DURATION

SPRING

PUMP
PLUNGER

PUMP SUCTION  
BREAKER

PUMP JETS

DISCHARGE
PASSAGE

EXPANDER
SPRING

CUP S E A L S J o

PUMP RETURN  
SPRING

PUMP PLUNGER

DISCHARGE  
BALL RETAINER

DISCHARGE  
CHECK BALL

Fig. 6C10-5--Pump System

CHOKE
ROD

CHOKE
VALVE

ADJUSTMENT A)R VALVE 
SCREW (IN ROD

REAR COVER)

PLUNGER 
BUCKING 
SPRING

REAR VACUUM
BREAK VACUUM BREAK

ROD

ELECTRIC 
CHOKE COIL

CHOKE COVER 
RIVETS (3)

& RETAINERS

SECONDARY LOCKOUT FAST IDLE

UNLOADER 
TANG

FAST IDLE 
ADJUSTING SCREW

LEVER CAM FOLLOWER

CHOKE SYSTEM
(ELECTRIC CHOKE TYPE)

Fig. 6C10-6--Choke System - M4ME (with Rear Vacuum Break)
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Fig. 6C10-30--lnstalling Choke Cover Rivets

Do not force the air horn assembly onto the bowl but 
rather lightly lower in place.

2. Install eleven (or seven) air horn attaching screws and 
lockwashers; and two countersunk screws (Nos. 1 2) 
located next to the carburetor venturi area. If used, 
install secondary air baffle deflector under air horn 
screws 3 and 4. Tighten all screws evenly and securely 
following air horn screw tightening sequence (Fig. 
6C10-22).

3. On models using a single rear vacuum break, install air 
valve rod in air valve lever. Install end of air valve rod 
and vacuum break link in slots in vacuum break 
plunger. Install vacuum break and bracket assembly on 
float bowl using too large countersunk attaching 
screws. Tighten screws securely. If vacuum break 
adjustment is necessary, see adjustment.procedure 
(Fig. 6C10-39).

4. On models using a front vacuum break, install air valve 
rod into slot in air valve lever. Install the other end of 
rod in hole in front vacuum break diaphragm plunger. 
Install vacuum break on air horn using two attaching 
screws. Tighten screws securely. If vacuum break 
adjustment is necessary, see adjustment, procedure 
(Fig. 6C10-38).

5. Connect upper end of pump rod to pump lever by 
placing rod in specified hole in lever, noted at 
disassembly. Align hole in pump lever with hole in air 
horn casting using J-25322 or equivalent. Using 
screwdriver, push pump lever roll pin back through 
casting until end of pin is flush with casting bosses in air 
horn.
Use care installing the roll pin to prevent damage to 
pump lever bearing surface and casting bosses.

6. Install two secondary metering rods into the secondary 
metering rod hanger (upper end of rods point toward 
each other). Install secondary metering rod hanger, 
with rods, onto air valve cam follower. Install retaining 
screw and tighten securely. Work air valves up and 
down several times to make sure they move free in all 
positions.

7. Connect choke rod into lower choke lever inside bowl 
cavity. Install choke rod into slot in upper choke lever 
and position lever on end of choke shaft. Install 
retaining screw and tighten securely. When properly 
installed, the lever will point to the rear of the 
carburetor and the number on the lever will face 
outward.

8. Perform adjustments indicated below, which will be 
found in the carburetor adjustment section:
Air Valve Spring Adjustment, Figure 6C 10-33.
Choke Coil Lever Adjustment, Figure 6C 10-34.

9. Install the cover and coil assembly in the choke 
housing:
a. Place cam follower on hightest step of fast idle cam.
b. Install the thermostatic cover and coil assembly, and 

gasket (if used), in the choke housing, making sure 
coil tang engages the inside coil pick-up lever.

N OTICE: On M4ME models, ground contact for the 
electric choke is provided by a metal plate located at 
the rear of the choke cover assembly. Do not install a 
choke cover gasket between the electric choke assembly 
and the choke housing.
c. A choke cover retainer kit is required to attach the 

choke cover to the choke housing. Follow instructions 
contained in kit and install proper retainers and 
rivets using suitable blind rivet installing tool (Fig. 
6C10-30).

d. It may be necessary to use an adapter (tube) if the 
installing tool interferes with the electrical connector 
tower on the choke cover, (Figure 6C 10-30).

e. On hot air choke models, torque the choke heat pipe 
nut to 10 N-m (95 in. lbs.).

10. Install hose on front vacuum break and on tube on float 
bowl.

11. If used, position ISS or similar throttle actuating device 
and/or bracket assembly on float bowl, retaining with 
two large countersunk screws. Tighten screws securely.

12. Perform the remaining unit repair adjustments (Figs. 
6C10-31 through 6 C 10-42).

13. Reinstall carburetor on vehicle with new insulator 
referring to On-Vehicle Service for installation and idle 
speed adjustment.

UNIT REPAIR ADJUSTMENTS
The carburetor adjustments that are part of Unit 

Repair, in most cases, may be performed on the vehicle.
•  Float Adjustment (Fig. 6C 10-31)
•  Pump Adjustment (Fig. 6C 10-32)
•  Air Valve Spring Adjustment (Fig. 6C 10-33)
•  Choke Coil Lever Adjustment (Fig. 6C 10-34)
•  Choke Valve Angle Gage (Fig. 6C 10-35)
•  Choke Rod-Fast Idle Cam Adjustment (Fig. 6C 10-36)
•  Vacuum Break Adjustment Information (Fig. 6C10- 

37)
•  Front (Primary) Vacuum Break Adjustment (Fig. 

6C10-38)
•  Rear (Auxiliary) Vacuum Break Adjustment (Fig. 

6C10-39)
•  Air Valve Rod Adjustment - Front (Fig. 6 C 10-40)
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RADIATOR
HOSE

STUD1

BOLT/SCREW
WASHER

FWDLAMP
HARNESS
GROUND

-ENGINE HARNESS 
ASM , .

CLAMP
CABLE

BOLT/SCREW

CLAMP
CABLE

CLAMP
CABLE

FRAME

VIEW [S]
K300

BOLT/SCREW 
& NUTVIEW [5]

K 100+200(00) exc 275
PINION
BRIO-

STARTING /  / 
MOTOR ASM CLAMP

1 BATTERY ASM
2 CABLE ASM-NEG
3 CABLE ASM-POS

C100200(00),CK300(00)
K100(03) &LE3. K200(03) &L25

CABLE K 100+200(00) &Z75

104054

Fig. 6D-8--Battery Cables CK LE2/I25

Fig. 6D-7--Battery Mounting-CK Truck



ENGINE ELECTRICAL 6D-25

J-26290 DIAGNOSTIC TESTER CONNECTIONS

rT ~ [ CLIP TO GROUND

| 2 | DELCOTRON SI
GENERATOR TERM INALS

f~3~[ PLUG INTO GENERATOR

R  PLUG HARNESS CONNECTOR FROM 
GENERATOR INTO TESTER

LEAD ASSEMBLY M AY BE REPLACED 
IF DAMAGED.

2 1 2 5 2 4

Fig. 6D-31--J-26290 Diagnostic Tester Connections

defective, replace rotor, and test regulator with an
approved regulator tester.

Generator Tester - many testers are available to check 
the generator. They provide a quick on-car test, and can save 
time over conventional diagnostic methods. Consult 
manufacturer’s instructions for usage.

GENERATOR DIAGNOSTIC TESTER INDICATIONS 
(TOOL J -2 6 2 9 0 )

This tester is designed as a quick check to determine if 
the generator should be removed from the vehicle. It will 
indicate about 98% of charging system faults.

Be certain engine is at fast idle when using tester in 
Part 2.

Connect tester as shown in Fig. 6D -31.

1. Engine Off: (Lights and Accessories Off)

a. Light flashes-Skip Steps b and c and go to Part 2.

b. Light on-Indicates fault in tester which should be 
replaced.

c. Light off-Pull plug from generator:

( f la s h in g  light--indicates that the generator should 
be removed and the rectifier bridge replaced.

(2JJght off-indicates faulty tester or no voltage to 
tester. Check for 12-volts at # 2  terminal of 
harness connector. Repair wiring or terminals if 
12-volts is not available. Replace tester if 12-volts 
is available.

2. Engine at Fast Idle: (Lights and Accessories Off)

Fig. 6D-32--On Car Voltage Regulator Test Fig. 6D-33--Off Car Voltage Regulator Test
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CONNECTOR FUEL
,^ /K

TER M IN AL COLD 
ADVANCE FAST IDLE 

SOLENOID
FILLER  PIPE

DETENT CABLE

Fig. 6D-47--Engine Compartment Wiring-LH6
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Unit Repair

OHMMETER OHMMETER
4. Connect ohmmeter. Test 1.
5. Reading should be zero, or nearly zero. I f  not, replace 

coil. Step 8.
6. Connect ohmmeter both ways. Test 2. Use high scale 

Replace coil only i f  both readings are in fin ite . Step 8.
7. I f  coil is good, go to Step 13.

DISTRIBUTOR DISASSEMBLY  
TEST AND REASSEMBLY  

(COIL IN CAP)

1. A 6-cyl. EST distributor with coil-in-cap is illustrated.
2. Detach wiring connector from cap. as shown.
3. Turn four latches and remove cap and coil assembly from 

lower housing.

210847 8. Remove coil-cover attaching screws and lift o ff cover

"COIL IN CAP" DISTRIBUTOR
TESTING IGNITION COIL

COIL AND CAP 
ASSEMBLY

4 TERM INAL 
CONNECTOR

TERMINALS 
B+

IGNITION COIL ATTACHING SCREWS
COIL ATTACHING — I GNI TI ON 

SCREW (4) j P r  ( O I L  /  COIL

C- GRD. B+
TERM INALS

CONNECTOR 
(DISCONNECTED 

FROM CAP)

GROUND 
LEAD 
COIL 

SECONDARY

Fig. 6D-61--Distributor Unit Repair
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19. THRU BOLT
1. FRAME—COMMUTATOR END 10. PLUNGER 20. BUSHING—COMMUTATOR END
2. BRUSH AND HOLDER PKG. 1 1 .SHIFT LEVER 21. BUSHING—D RIVE END
3. BRUSH 12. PLUNGER RETURN SPRINGER 22. PINION STOP COLLAR
4 .BRUSH HOLDER 1 3 .SHIFT LEVER SHAFT 23. THRUST COLLAR
5. HOUSING—DRIVE END 14. LOCK WASHER 24. GROMMET
6. FRAME AND FIELD ASM. 15. SCREW-BRUSH ATTACHING 25. GROMMET
7. SOLENOID SWITCH 16. SCREW—FIELD  LEAD TO SWITCH 26. PLUNGER PIN
8. ARMATURE 17. SCREW-SWITCH ATTACHING 27. PINION STOP RETAINER RING
9. DRIVE ASM. 18. LEATHER WASHER— BRAKE 28. LEVER SHAFT R ETAIN IN G  RING

Fig. 6D-78--Exploded View, 5MT Motor
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Specifications..................................................  6E8-163
Special Tools ..................................................  6E8-164

ALL NEW GENERAL MOTORS VEHICLES ARE CERTIFIED BY THE UNITED STATES 
ENVIRONMENTAL PROTECTION AGENCY AS CONFORMING TO THE REQUIREMENTS OF THE 
REGULATIONS FOR THE CONTROL OF AIR POLLUTION FROM NEW MOTOR VEHICLES. THIS 
CERTIFICATION IS CONTINGENT ON CERTAIN ADJUSTMENTS BEING SET TO FACTORY 
STANDARDS. IN MOST CASES, THESE ADJUSTMENT POINTS EITHER HAVE BEEN 
PERMANENTLY SEALED AND/OR MADE INACCESSIBLE TO PREVENT INDISCRIMINATE OR 
ROUTINE ADJUSTMENT IN THE FIELD. FOR THIS REASON, THE FACTORY PROCEDURE FOR 
TEMPORARILY REMOVING PLUGS, CAPS, ETC., FOR PURPOSES OF SERVICING THE PRODUCT, 
MUST BE STRICTLY FOLLOWED AND, WHEREVER PRACTICABLE, RETURNED TO THE 
ORIGINAL INTENT OF THE DESIGN.
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"C /K " SERIES
5.0/5.7 (305/350 CID) V8 RPO: LF3/LS9 V.I.N. CODE: F/L 

CALIFORNIA ONLY

COMPUTER SYSTEM
| Cl [ Electronic Control Module (ECM) 

System Ground 
Fuse Panel

Computer Control Harness 
Remote Lamp Driver 
Dwell Connector 

AIR/FUEL SYSTEM 
| 1 | Mixture Control 
TRANSMISSION CONVERTER CLUTCH 

CONTROL SYSTEM 
| 5 1 Trans. Conv. Clutch Connector

:u

IGNITION SYSTEM
I 6 [ Electronic Spark Timing Connector

AIR INJECTION SYSTEM
I 9 | A ir Divert Solenoid Valve 
EXHAUST GAS RECIRCULATION 

CONTROL SYSTEM
I 11 I Exhaust Gas Recirculation Valve 
j 12 j Exhaust Gas Recirculation Solenoid Valve 
FUEL VAPOR CONTROL SYSTEM 

[ 13 | Canister Purge Solenoid Valve 
| 15 | Vapor Canister

SENSORS/SWITCHES©
©
©
©

Vacuum Sensor 

Exhaust Oxygen Sensor 

Throttle Position Sensor 

Coolant Sensor

Figure 13 C om ponent Locations - 5 .0 L /5 .7 L  (CK Series)
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1984 CC 
CHART NO. A-2 

DWELL F IX E D  BETWEEN 100-500 
OPEN COOLANT OR O XYG EN SENSOR C IR C U IT  

Certain engines have a very stable dwell at idle. Choke engine to verify fixed or varying dwell. 
Check for sticking TPS plunger and adjustment and low coolant.

OXYGEN “  
SENSOR

*Checking coolant sensor resistance may require use of connector and wire assembly No. 12026621 for accessibility.

Figure 28 Dwell Fixed Between 10° and 50° - CHART A-2



6E8-54 DRIVEABILITY AND EMISSIONS • CARBURETED

CODE 23, M /C  SOLENOID CIRCUIT LOW
C ode 23 says th e  E C M  has seen th e  vo ltage a t E C M  T erm . 

“ 18” stay  low  in stead  o f  rising  an d  falling  as th e  M /C  so lenoid  is 
tu rn e d  “ O N ” an d  “ O F F ” . T h is  co u ld  be caused  by an  open  in the  
M /C  solenoid  c ircu it o r a g ro u n d  on  th e  E C M  side o f  th e  M /C  
solenoid .

A n open w ould cause a full rich condition and cause poor 
econom y, odor, sm oky exhaust or poor driveability. A  ground  
w ould cause a full lean condition and cause poor driveability.

1. C hecks fo r a com ple te  c ircu it from  th e  b a tte ry  to  
th e  M /C  so leno id  dw ell lead. I t  sho u ld  be b a tte ry  
voltage. B a tte ry  vo ltage  m eans th e re  m ig h t be an  
open c ircu it be tw een  th e  dw ell co n n ec to r an d  
g ro u n d . N o  vo ltage  cou ld  be e ith e r an  open 
betw een  th e  c o n n e c to r  an d  b a tte ry  o r a g ro u n d  on 
th e  E C M  side o f  th e  M /C  solenoid.

2. C hecks fo r B-f- on  th e  p in k  ign ition  sou rce  w ire. 
T est ligh t sh o u ld  ligh t betw een  th e  ign ition  
sou rce  an d  g ro u n d .

2A . C hecks fo r an  open  in th e  so leno id  to  E C M  
c ircu it. A  n o rm al c ircu it w ou ld  read  abo u t 
b a tte ry  vo ltage a t th e  E C M  T e rm in a l “ 18” .

3. T h is  step  d e te rm ines w h e th e r th e  fau lt is in the  
M /C  so lenoid , a  g ro u n d  in  th e  c ircu it to  the  
E C M , o r  th e  E C M . A  lig h t w ou ld  ind ica te  a 
g ro u n d  in  c ircu it to  T e rm in a l “ 18” o r a  fau lty  
E C M . A  v o ltm e te r c a n ’t be used  because  it is 
n o rm a l to  have enough  c u rre n t flow  th ro u g h  the 
E C M  even w ith  th e  c ircu it open  to  m ake a 
v o ltm e te r read , b u t no t en o u g h  to  ligh t a  test 
light.

4. T h is checks fo r g ro u n d  in th e  w ire to  E C M  T erm . 
“ 18” . I f  it is g ro u n d ed , th e  ligh t will stay  “ O N ” .
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1 Q B A  r r r

TRO UBLE CODE 55 
High voltage on oxygen sensor circuit or wrong voltage on ECM terminal 21.

Check for corrosion at ECM edgeboard connectors and terms. If present, check for coolant sensor, windshield or heater 
core leaks. Repair leak, clean connector terms, and replace ECM. Also, check for 4 term. EST harness being too close to 
electrical signals, such as spark plug wires, distributor housing, generator, etc.

© •  Disconnect test terminal.
•  Disconnect oxygen sensor and note "check engine' 

light with engine idling for less than one minute.

Light Off

© Ignition "ON," engine stopped. 
Check voltage from ECM Terminal 
"21" to ' ’22."

Over Under 4 to 6
6 Volts (2B; 4 Volts (2C) Volts

Turn Ign. "O FF."  
Disconnect numbered 
connector from ECM. 
Ign. "ON," check voltage 
from connector Term. 
"21" to "22."

Check for ground in circuit 
to ECM Terminal *21" (includes 
shorted or grounded TPS or 
Vacuum Sensors). If not grounded 
or shorted, replace ECM.

•  Disconnect oxygen sensor.
•  Ign. "ON,0 engine idling.
•  Check voltage from connector of 

purple wire disconnected from 
oxygen sensor.

Voltage No Voltage

Check for 
short in 
B+ wire to 
Term. " 2 1 /

Replace
ECM

©

I Over~1 Volt Under *1 Volt 1

Turn "OFF" ign., disconnect 
numbered ECM connector and 
then with engine idling,
Check voltage from ECM, 
harness connector Term. "9" 
to ground. ____________

©
Over 1 V o lt] Under 1 Volt 1

Check for intermittent ground in 
circuits to ECM Terminal "21"  
(includes TPS and Vacuum 
Sensors).
Clear codes and check for 
reoccurence of Code 55.
If it reappears, it could be a 
faulty oxygen sensor.

Check for short from 
wire to ECM Term. 
"9" to Bat.

Check for open circuit 
from Term. "14" to 
ground.
If not open, replace 
ECM.

Figure 62 CODE 55 (4.1L Only)
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CHART C-1, ECM REPLACEMENT CHECK

P rio r  to  rep lacing  an  E C M , th e  c ircu it involved  m ust be 
tested  for: 1) poo r co n n ec to r te rm in a l to  E C M  con tac t; 2) d irec t 
b a tte ry  voltage on an  E C M  g ro u n d  c ircu it from  a sh o rt to  B +  ; o r 
3) sh o rted  so lenoid  o r relay. I f  a sh o rt is found , th e  c ircu it m ust 
be repaired  p rio r to  rep lacing  the  E C M  to  p reven t repeat E C M  
failures.

C hecks fo r good te rm in a l co n tac t due  to  w eak or 
d irty  term inals. R em ove te rm in a l to  inspect. 
R eplace if b roken  o r d irty . I f  coo lan t is p resen t, 
rep lace coo lan t sensor and  connec to r. A lso, 

E C M  co n n ec to r te rm in a l an d  blow  
ou t o f harness. C lean  co n n ec to r w ith  

sp ray  co n tac t c leaner and  rep laceo r

rep lace 
coo lan t 
a lcohol 
E C M .

2. C hecks for a sh o rt to  ign ition  o r sh o rted  solenoid  
o r relay. A ll te rm in a ls  m ust be tested  since 
several a re  connec ted  in te rna lly  in th e  E C M . A  
sh o rt in one c ircu it m ay cause a n o th e r c ircu it in 
the  E C M  to  be inopera tive  th a t does n o t have an  
ex te rna l fau lt, bu t w as the cause o f “ d riv e r’s 
co m p la in t.” A ny  c ircu it testing  below  20 o h m s is 
sh o rted  to  ign ition , o r  sh o rted  across th e  relay  o r 
solenoid.

3. C hecks fo r sh o rted  T C C  solenoid. Som e 
tran sm issio n s have a n o rm ally  open 3rd  gear 
sw itch  in series w ith  the  so lenoid . T h e  o h m m ete r 
will read  infin ite  resistance  (open  c ircu it) in these 
cases. I f  th e  read ing  is less th a n  20 ohm s, a sh o rt 
to  ign ition  o r fau lty  so leno id  exists. A  n o rm al 
so lenoid  will read  betw een  20 - 50 ohm s.

4. C hecks for sh o rted  T C C  c irc u it in u n its  w ith  a 
3 rd  gear sw itch . T h e  vehicle m u st be in 3rd  gear 
to  close th e  sw itch  to  o b ta in  a resistance  reading. 
A  n o rm a l so lenoid  will read  betw een  20 - 50 
ohm s.
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I f  unab le  to  ad ju st, in spect idle system  fo r leak o r 
re s tric tio n s (See E 2S E  C a rb u re to r  U n it R epair).

7. R e tu rn  to  idle an d  observe dw ell read ing . D w ell 
sho u ld  be varing  w ith in  25° to  35° an d  ca lib ra tio n  
is com pleted .
R e insta ll ven t stack .

I f  ca lib ra tion  is n o t co rrec t at idle, tu rn  o ff engine 
an d  rem ove c a rb u re to r  from  engine to  rem ove idle 
m ix tu re  needle plug.

8. R em ove c a rb u re to r  from  engine:
a. R em ove a ir  c leaner an d  gasket.
b. D isconnect e lec trical connecto rs.
c. D isconnec t acce le ra to r linkage.
d. D isconnec t a u to m a tic  tran sm issio n  

dow nsh ift cable, if equipped .
e. D isconnect cru ise  co n tro l linkage if 

equipped.
f. D isconnect fuel an d  v acu u m  lines from  

carb u re to r.
g. R em ove ca rb u re to r a ttach in g  bo lts and  

carb u re to r.
9. R em ove idle m ix tu re  needle plug. (F ig u re  107)

a. In v ert c a rb u re to r  and  place on  su itab le  
ho ld ing  fix ture , (m anifo ld  side up).

b. M ake tw o para lle l cu ts  in  the  th ro ttle  body, 
one on each  side o f th e  lo ca to r po in t, w ith  
a hacksaw . C u ts  sh o u ld  reach  dow n to  th e  
steel p lug, bu t shou ld  n o t ex tend  m ore  th a n  
1 /8" (3 .2m m ) beyond  th e  lo ca to r po in t. 
D istan ce  betw een  saw  cu ts  depends on size 
o f  th e  p u n ch  to  be used. (F ig u re  108)

fT]j LEAN M IXTU RE SCREW
[ T ]  M IXTU RE CONTROL SOLENOID

|~3~| PLUG
[~4~| iDLE M IXTU RE NEEDLE________

Figure 107 Idle M ixture  Needle

RECESSED IDLE M IXTU RE NEEDLE 
AND PLUG LOCATION 
LOCATOR POINT 
HACKSAW SLOTS 
FLAT PUNCH 
CENTER PUNCH 
PLUG

Figure 108 Removing Plug

c. P lace  a flat p u n ch  a t a p o in t n ea r th e  ends 
o f th e  saw  m ark s in th e  th ro ttle  body . H o ld  
th e  p u n ch  a t a 45° angle, an d  d rive it in to  the  
th ro ttle  body  u n til th e  casting  b reaks aw ay, 
exposing  th e  steel p lug. (F ig u re  108)

d. H o ld  cen te r p u n ch  in v ertica l position , and  
d rive  it in to  th e  plug. N ow  h o ld  pun ch  at a 
45° angle, and  d rive p lug  o u t o f th e  casting.

N O T IC E : H a rd en ed  p lug  will b reak , ra th e r  th an  
rem ain ing  in tac t. I t is no t necessary  to  rem ove the 
p lug  com pletely , b u t rem ove loose pieces to  allow

fT] TOOL J-28696 10-B /BT-7928 
[ 2 | LEAN M IXTU RE SCREW 
P H  IDLE M IXTU RE NEEDLE

Figure 106 E2SE C arbure tor C alibra tion

CD
m
H
[1]
m
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Figure 1 2 7  W ir ing  D iagram - CHART C-4A

BACK VIEW  OF ECM CONNECTOR

DISTRIBUTOR 
4-WAV CONNECTOR 
FRONT VIEW

EST

REFERENCE

BY-PASS

CHART C-4A, IGNITION SYSTEM CHECK (INTEGRAL COIL)

1. C hecks fo r p ro p e r o u tp u t from  the  ign ition  
system . T h e  S T -125 requ ires a m in im um  o f  25, 
000 volts to  fire. T h is  check  can  be used in case 
o f  an  ign ition  m iss because th e  system  m ay 
p rov ide  enough  voltage to  run  th e  engine bu t no t 
enough  to  fire a sp a rk  plug u n d e r heavy load.

1A. I f  the  engine will s ta rt w ith  the  co n n ec to r 
d isconnected , it ind ica tes th e  prob lem  is re la ted  
to  the  E ST  c ircu it. T h e  p rob lem  w ould  usually  be 
a g ro u n d ed  E ST  line o r no g ro u n d  to  th e  E C M .

2. N o rm a l read ing  d u rin g  c ran k in g  is ab o u t 9-10 
volts.

3. C hecks for a sh o rted  m odu le  o r g ro u n d ed  c ircu it 
from  th e  ign ition  coil to  the  m odule. T he  
d is tr ib u to r  m o d u le  sho u ld  be tu rn e d  o ff so 
n o rm al vo ltage sh o u ld  be ab o u t 12 volts. I f  the  
m odu le  is tu rn e d  “ O N ” , th e  vo ltage w ou ld  be low  
b u t above 1 volt. T h is  cou ld  cause the  ign ition  coil 
to  fail from  excessive heat.

W ith  an  open  ign ition  coil p rim ary  w inding, a 
sm all am o u n t o f vo ltage will leak th ro u g h  the  
m odu le  from  th e  “ B a t.”  to  th e  tach  term inal.

4. C hecks th e  vo ltage o u tp u t w ith  th e  p ick-up  coil 
tr iggering  th e  m odule. A  sp a rk  says th e  ign ition  
system  has enough  o u tp u t, bu t in te rm itten t 
n o -s ta rts  o r  p o o r p e rfo rm an ce  can  resu lt if  the  
p o la rity  o f  th e  ign ition  coil and  pick-up  coil is no t 
co rrec t.
T h e  co lo r o f  th e  p ick-up  coil co n n ec to r has to  be 
yellow  if one o f  the  ign ition  coil leads is yellow. 
I f  th e  ign ition  coil has a w h ite  lead, any  p ick-up  
coil co n n ec to r co lo r e x c e p t  yellow  is O K .

5. C hecks fo r an  open  m o d u le  o r  c ircu it to  it. 12 
volts app lied  to  th e  m o d u le  “ P ” te rm in a l shou ld  
tu rn  th e  m odu le  “ O N ” an d  th e  vo ltage shou ld  
d ro p  to  abo u t 7-9 volts.

6. T h is sho u ld  tu rn  o ff th e  m o d u le  an d  cause  a 
spark . I f  no  sp a rk  occurs, th e  fau lt is m o st likely 
in th e  ign ition  coil because  m ost m odule 
p rob lem s w ould  have been fo u n d  before th is po in t 
in th e  p rocedure . A  m o d u le  tes te r cou ld  
d e te rm in e  w hich  is a t fau lt.
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If the EGR valve should stay open all of the time, 
the engine may not idle.

Too little or no EGR flow allows combustion 
temperatures to get too high during acceleration and 
load conditions. This could causes:
•  Spark knock (detonation).
•  Engine overheating.
•  Emission test failure.

DIAGNOSIS
Diagnosis of the EGR system is covered in charts 

at the end of this section.
•  CHART C-7A for Pulse Width Modulated EGR.
•  CHART C-7C for EGR Valve Check -

Non-ECM Controlled

ON-VEHICLE SERVICE 
EGR VALVE

1 .
2.
3.
4.

Remove or Disconnect

Air cleaner.
EGR valve vacuum hose at valve. (Figure 151) 
Bolts.
EGR valve from manifold.

Install or Connect

1. EGR valve to manifold (use new gasket.)
2. Bolts.
3. Vacuum hose to EGR valve.
4. Air cleaner.

CLEANING EGR VALVES
Non-Serviceable (Non-Take-Apart) EGR Valves

NOTICE: Do not wash valve assembly in solvents 
or degreaser - permanent damaged to valve 
diaphragm may result. Also, sand blasting of the 
valve is not recommended since this can affect the 
operation of the valve.

1 .

2 .

3.

4.

5.

6.

Clean

Hold the valve assembly in hand (Figure i 52). 
Then, using a light snapping action with a plastic 
hammer, tap on the end of the round pintle to 
remove the exhaust deposits from the valve seat. 
Empty loose particles.
Clean the mounting surface of the EGR valve 
with a wire wheel or wire brush, and the pintle 
with a wire brush.
Depress the valve diaphragm and check the 
seating area for cleanliness by looking thru the 
valve outlet. If pintle or seat are not completely 
clean, repeat step 1.
Inspect the valve outlet for deposits. Remove any 
deposit build-up with a screw driver or other 
suitable sharp tool.
Clean mounting surface with a wire wheel or wire 
brush, then using a new gasket install the valve 
assembly to the intake manifold or adapter. 
Torque the bolts to 34 N*m (15 ft. lbs.). 
Connect vacuum hoses.

K f f g )

m EGR VALVE

Figure 1 5 1 EGR Valve

Figure 152 EGR Valve Cleaning

EGR Manifold Passage

Inspect

If EGR passages in the inlet manifold indicate 
excessive build-up of deposits, the passages 
should be cleaned. Care should be taken to ensure 
that all loose particles are completely removed to 
prevent them from clogging the EGR valve or 
from being ingested into the engine.
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POSITIVE CRANKCASE VENTILATION (PCV)
G E N E R A L  DESCRIPTION

A  Positive Crankcase V entilation (PC V ) system  
is used to provide more com plete scavenging o f  
crankcase vapors. Fresh air from the air cleaner is 
supplied to the crankcase, m ixed with blow-by gases 
and then passed through a positive crankcase 
ventilation (PCV) valve into the intake manifold  
Figure 176).

The primary control is through the PCV valve 
(Figure 175) which meters the flow  at a rate depending  
on manifold vacuum .

Figure  175  PCV Valve Cross Section

T o m aintain idle quality, the PCV valve restricts 
the flow  when intake m anifold vacuum  is high. If  
abnormal operating conditions arise, the system  is 
designed to allow excessive am ounts o f  blow-by gases 
to back flow through the crankcase vent tube into the 
air cleaner to be consum ed by normal com bustion.

Results of Incorrect PCV Operation
•  A  plugged valve or hose may cause:

R ough idle.
Stalling or slow  idle speed.
Oil leaks.
Oil in air cleaner.
Sludge in engine, 

leaking valve or hose would cause:
Rough idle.
Stalling.
H igh idle speed.

DIAGNOSIS
If an engine is idling rough, check for a clogged  

PCV valve or plugged hose. Replace as required. U se  
the following procedure:

1. Rem ove PCV valve from rocker arm cover.
Run the engine at idle.
Place your thum b over end o f  valve to check for 
vacuum . If there is no vacuum  at valve, check for 
plugged hoses or m anifold port, or PCV valve. 
Replace plugged or deteriorated hoses.
Turn o ff the engine and rem ove PCV valve. Shake 
valve and listen for the rattle o f check needle 
inside the valve. If valve does not rattle, replace 
valve.

2.
3.

4.

Figure 176 PCV Flow

W ith this system , any blow -by in excess o f  the 
system  capacity (from a badly-worn engine, sustained  
heavy load, etc.) is exhausted into the air cleaner and  
is drawn into the engine.

Proper operation o f  the PC V  System  (Figure 177) 
is dependent upon a sealed engine. I f  oil sludging or 
dilution is noted, and the PC V  System  is functioning  
properly, check engine for possible cause and correct 
to ensure that system  w ill function as intended.

ON-VEHICLE SERVICE
See Figure 177 for replacem ent o f PCV system  

com ponents.

A n engine w hich is operated w ithout any 
crankcase ventilation can be dam aged. Therefore, it is 
im portant to replace the PCV valve and air cleaner 
breather at intervals show n in Section OB.

Periodically, inspect the hoses and clam ps and 
replace any show ing signs o f  deterioration.



6.2L DIESEL 6E9-7

Fig. 6E9-12--CDR Valve Test

Connect one end of the manometer to the engine oil dip 
stick hole. The other end of the manometer is vented to 
atmosphere.

Install air cleaner and run engine at idle.

CDR Valve Specification

One inch (1") water pressure @ idle to approximately 
3-4 inches water vacuum at full load. Add the amount that 
the manometer column travels up, to amount column travels 
down to obtain total PSI/Vacuum. An example (Fig. 6E9- 
12) of a manometer reading is as follows: One-half inch 
above zero plus one-half inch below zero equals one inch 
vacuum reading ( 1 /2" +  1 /2" =  1").

ON-VEHICLE SERVICE

Fig. 6E9-9
The crankcase depression regulator valve is replaced as 

an assembly. Replace hoses as required if inspection 
indicates cracks or decay.

PART INFORMATION

PART N A M E ..............................................................  GROUP
Bracket, C/Case Depr Reg V lv .....................................  1.745
Hose, C/Case Depr Reg V lv........................................... 1.762
Tube, C/Case Depr Reg Vlv........................................... 1.745
Valve, C/Case Depr Reg Vlv.........................................  1.745

VACUUM REGULATOR VALVE
400 automatic transmission. It is mounted to the injection 
pump and vacuum is supplied from the vacuum pump.

A vacuum regulator valve (Fig. 6E9-13) used on 
engines with heavy duty emission regulations (LL4 engine) 
regulates the vacuum signal to the vacuum modulator of a

DIAGNOSIS
Refer to the 400 Automatic Transmission for the 

diagnosis of the vacuum modulator and the vacuum signal to 
the modulator.

ON-VEHICLE SERVICE 

Adjustment (Figs. 6E9-14 and 15)
1. Attach the vacuum regulator valve snugly to the fuel 

injection pump. The switch body must be free to rotate 
on the pump.

2. Attach vacuum source o f 67 ± 5  kPa (20" Hg. 
±1.5" H g.) to the bottom vacuum nipple. Attach 
vacuum gage to the top vacuum nipple.

3. Insert vacuum regulator valve gage block between the 
gage boss on the injection pump and the wide open stop 
screw on the throttle lever (Switch on position).

4. Rotate and hold the throttle shaft against the gage 
block.

5. Slowly rotate the vacuum regulator valve body 
clockwise (facing valve) until vacuum gage reads 27 
± 2  kPa (8 ± . 6" H g.). Hold valve body at this po­
sition and tighten mounting screws to 5-7 N-m  (4-5 
ft. lbs.).



6E9-24 6.2L DIESEL

I.P. HARNESS 
CONNECTOR

439 488 451

150

ECM SIDE

PH DIESEL DIAGNOSTIC CHECK TOOL 
DDC TOOL J-34750 OR EQ UIVALENT

RH CHECK ENGINE LIGHT (CEL)

t n  ALDL DIAGNOSTIC
MODE SELECTOR SWITCH

l~4~l A L D L  CONNECTOR
I 5 1 CIGAR LIGHTER PLUG-IN
|~6~~| BAT CONNECTOR

4S 1143 6E9

Fig. 6E9-38-ECM Check (1 of 2)

ECM CHECK (6.2L LH6)
The ECM check is made to determine why the "Check 

Engine" Light remains "ON" after the engine is started. 
Normally, the ECM will not recognize a fault for at least 10 
seconds after start-up. If the CEL remains "ON", the 
ECM has lost power, ground or the signal that turns the 
CEL "OFF" has been lost. Since the the CEL is remote 
from the ECM, it can recognize faulty ECM power or 
ECM.

1. Checks for proper CEL signal at ALDL. It should 
normally be about battery voltage until the vehicle is 
started.

2. Checks for 12 volts at ECM ignition feed terminals. 
Battery voltage should normally be present at both 
terminals.

3. Checks for good ECM ground. Light should normally 
be "ON". If ECM power and ground terminals are 
OK, check for good ECM to connector terminal 
contact.

4. When the vehicle is started, the ECM turns the CEL 
"OFF" and voltage at ALDL should normally drop 
under 6 volts.



6.2L DIESEL 6E9-41

1984 DEC 
6.2L (LH6) 

T C C C H E C K

•  Check for proper TPS adjustment.
•  Check for proper brake switch adjustment.

8-30-83 
4S 1146 6E9

Fig. 6E9-57-TCC Check (2 of 2)
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Fig. 7A-10-T.V. Cable at Carburetor Lever (Typical) 

described as no upshifts, delayed or sharp upshifts.

D ow nshift (D etent) C ab le  System  for 350C  
T ransm issions

The detent valve is activated by the downshift (detent) 
cable which is connected to the carburetor linkage. When 
the throttle is half open, the detent valve is actuated, causing 
a part throttle downshift at speeds below 50 mph (80 km /h). 
W hen the th ro ttle  is fully opened, the detent valve is 
actuated causing the transmission to downshift. The 3-1 
detent downshift may be obtained when vehicle speed is 
approximately 6 to 12 mph (9 to 19 km /h) below the 
m axim um  tjiro ttle  1-2 upshift point. The 3-2 detent 
downshift may be obtained when vehicle speed is 
approxim ately 4 to 8 mph (6 to 13 km /h ) below the 
maximum throttle 2-3 upshift point.

A d ju stm en t P rocedure  fo t T.V. a n d  D e ten t C ab le

Prelim inary Checks

1. Check transmission oil level and correct as required.
2. Be sure engine is operating properly and brakes are not 

dragging.
3. Check for correct cable, according to the parts catalog.
4 . Check tghat the cable is connected at both ends.
5. Adjust the cable as follows:

Adjusting C ab le  (Diesel Engine Only)

1. Stop Engine.
2. Remove cruise control rod (if so equipped).
3. Disconnect transmission T.V. or detent cable terminal 

from throttle assembly.
4 . Loosen lock nut on pump rod and shorten several turns.
5. R otate the lever assembly to the full throttle position 

and hold.
6. Lengthen pump rod until the injection pump lever 

contacts the full throttle stop.
7. Release tghe lever assembly and tighten pump rod lock 

nut.
8. Remove the pump rod from the lever assembly.
9. Reconnect the transm ission T.V . or detent cable 

terminal to throttle assembly.
10. Depress and hold the metal re-adjust tab on the cable 

upper end. Move the slider through the fitting in the 
direction away from the lever assembly until the slider 
stops against the fitting.

11. Release the tab, rotate ghe lever assembly to the full 
throttle stop and release the lever assembly.

12. Reconnect the pump rod (and cruise control throttle 
rod if so equipped).

13. If equipped with cruise control, adjust the servo throttle 
rod to minimum slack (engine off) then put clip in first 
free hole closet to the  bellcrank, but

Fig. 7A-12--Alignment of Throttle Lever and Bracket Assembly

CONTROL VALVE ASM.

THROTTLE LEVER 
& BRACKET ASM.

T.V. EXHAUST VALVE 
LIFTER ROD & SPRING

COILED PIN
1 01 0 9 2



AUTOMATIC TRANSMISSION 350C-1

SECTION 350C

AUTOMATIC 350C TRANSMISSION
CONTENTS

INTERMEDIATE 
CLUTCH

OIL PUMP INTERMEDIATE
BAND

/  DIRECT 
[ V i  CLUTCH

LOW REVERSE 
ROLLER CLUTCHFORWARD LOW & REVERSE 

CLUTCH CLUTCH

OUTPUT SHAFT

INTERMEDIATE 
ROLLER CLUTCH VALVE

BODY
FILTER OIL PUMP 
SUCTION 8B7A29INPUT SHAFT

G e ne ra l D e s c r ip t io n ................................................350C-1
D ia g n o s is .................................................................... ..350C-1
U n it  R e p a ir ..................................................................350C-14
External Parts - Removal and Inspection............ ..350C-14
Internal Parts - Removal and Inspection................350C-17
Internal Parts - Disassembly and Inspection....... ..350C-21
Reassembly.................................................................... ..350C-21

Internal Parts Reassembly........................................350C-22
Oil Pum p................................................................... ..350C-22
Direct C lu tch ........................................................... ..350C-23

Forward Clutch................. ...................................... ..350C-25
Sun G e a r ................................................................... ..350C-26
Low and Reverse Roller C lu tch ......................... ..350C-28
Valve B ody................................................................ ..350C-28

Internal Parts - Installation.........................................350C-31
External Parts - Installation........................................350C-35
B u s h in g  R e p a ir ........................................................ ..350C-39
T o rq u e  S p e c if ic a t io n s ......................................... ..350C-45
C lu tc h  P la te  C h a r t ......... ...................................... ..350C-45
S p e c ia l T o o ls ...............................................................350C-46

GENERAL DESCRIPTION TROUBLE DIAGNOSIS
T h e  350C a u to m a tic  tran sm issio n , is a  fu lly  

au to m a tic  u n it consisting  p rim arily  o f  a 4-elem ent 
h y d rau lic  to rq u e  co n v e rte r an d  tw o  p lan e ta ry  gear sets. 
F o u r  m ultip le-d isc  c lu tches, tw o  ro lle r c lu tches, an d  an  
in te rm ed ia te  o v erru n  b a n d  p rov ide  th e  fric tio n  
elem ents req u ired  to  o b ta in  th e  desired  fu n c tio n  o f  th e  
tw o  p lan e ta ry  gear sets.

A  h y d rau lic  system  p ressu rized  by a gear type  
p u m p  prov ides th e  w ork ing  p ressu re  req u ired  to  
o p era te  th e  fric tion  elem ents an d  a u to m a tic  con tro ls .

E x te rn a l co n tro l co nnec tions to  th e  tran sm issio n
are:

1. M an u a l L inkage - T o  select th e  desired  o p era tin g  
range.

2. E ng ine  V acuum  - T o  o p era te  th e  vacu u m  
m o d u la to r.

3. D e te n t C able - T o  op era te  th e  d e ten t valve.

T h e  key to  co rrec tin g  any  c o m p la in t is to  m ak e  
use o f  all th e  availab le  sym p to m s an d  logically  le ttin g  
th em  d irec t you  to  th e  cause. S ym ptom s o r co n d itio n s  
th a t  w ill help  are  d e te rm in ed  by  subjective ro ad  test, 
oil p ressu re  checks o r noise evaluation .

W hen  dealing  w ith  a u to m a tic  tran sm issio n  
com pla in ts , it is best to  g a th e r as m an y  sym p to m s as 
possible before m ak in g  th e  decision  to  rem ove th e  
tran sm issio n  from  th e  vehicle. R em em ber, T H E  
V E H IC L E  IS T H E  B E S T  T E S T  S T A N D  A N D  
D IA G N O S T IC  T O O L  A V A IL A B L E  T O  Y O U , if  
th e  tran sm issio n  is operab le. O nce th e  tran sm issio n  is 
on  th e  bench , it c an n o t tell you  “ w h a t h u r ts ” an d  qu ite  
freq u en tly  th e  co rrec tio n  o f  th e  cause  o f  th e  co m p la in t 
does n o t req u ire  rem oval o f  th e  tran sm issio n  from  the  
vehicle.

Figure 350C-1 Typical 350 Automatic Transmission
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ILL.
NO. DESCRIPTION

1 CONVERTER ASSEMBLY, TRANSMISSION
2 CASE ASSEMBLY, TRANSMISSION
3 RETAINER, INTERMEDIATE CLUTCH ACCUMULATOR PISTON COVER
4 COVER, INTERMEDIATE CLUTCH ACCUMULATOR PISTON
5 SEAL, INTERMEDIATE CLUTCH ACCUMULATOR PISTON COVER
6 SPRING, INTERMEDIATE CLUTCH ACCUMULATOR PISTON
7 RING, INTERMEDIATE CLUTCH ACCUMULATOR PISTON SEAL
8 PISTON, INTERMEDIATE CLUTCH ACCUMULATOR
9 RING, INTERMEDIATE CLUTCH ACCUMULATOR PISTON SEAL

10 PLUG, LINE PRESSURE CHECK
12 VALVE, VACUUM MODULATOR
13 SEAL, VACUUM MODULATOR TO CASE
14 RETAINER, VACUUM MODULATOR
15 BOLT, VACUUM MODULATOR RETAINER TO CASE
16 MODULATOR, VACUUM
17 SEAL, CASE EXTENSION TO CASE
18 EXTENSION, TRANSMISSION CASE
19 BUSHING, EXTENSION
20 SEAL, TRANSMISSION OUTPUT YOKE SLEEVE
21 SEAL, CASE EXTENSION OIL
22 BOLT, SLEEVE RETAINER
23 RETAINER, SPEEDOMETER DRIVEN GEAR SLEEVE
24 SEAL, SPEEDO DRIVEN GEAR SLEEVE TO EXTENSION
25 SLEEVE, SPEEDO DRIVEN GEAR
26 GEAR, SPEEDO DRIVEN
27 COVER, GOVERNOR
28 SEAL, GOVERNOR COVER TO CASE
29 GOVERNOR ASSEMBLY, TRANSMISSION
30 PIN, DOWEL
31 CONNECTOR,CASE ELECTRICAL
32 SEAL, CASE ELECTRICAL CONNECTOR
33 SCREEN, GOVERNOR PRESSURE HOLE
34 BALL, CHECK VALVE
35 PIPE, TRANSMISSION VENT
36 SCREEN, OIL PUMP PRESSURE HOLE
37 GASKET, VALVE BODY -  UPPER
38 PLATE, VALVE BODY -  SPACER
39 SUPPORT, VALVE BODY -  SPACER PLATE
40 BOLT, SUPPORT TO CASE
41 GASKET, VALVE BODY -  LOWER
42 BODY, VALVE
43 VALVE ASSEMBLY, MANUAL
44 SWITCH, OIL PRESSURE
45 GASKET, OIL PUMP FILTER
46 SCREEN, OIL FILTER
47 BODY, AUXILIARY VALVE
48 BOLT, AUXILIARY VALVE BODY TO VALVE BODY
49 BOLT, VALVE BODY TO CASE
50 SOLENOID, TORQUE CONVERTER CLUTCH
51 GASKET, OIL PAN
52 PAN, OIL
53 BOLT, OIL PAN TO CASE
54 BOLT, OIL SCREEN TO VALVE BODY

Figure 350C-15A External Parts
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1 R E T A I N I N G  R I N G
2 F O R W A R D  C L U T C H  P R E S S U R E  P L A T E
3 F A C E D  P L A T E
4 S T E E L  S E P A R A T O R  P L A T E
5 C U S H I O N  S P R IN G
6 R E T A I N I N G  R I N G
7 P IS T O N  S P R IN G  A S S E M B L Y
8 F O R W A R D  C L U T C H  P IS T O N  A S S E M B L Y
9 S E A L

10 F O R W A R D  C L U T C H  D R U M
11 I N P U T  S H A F T

9B7A26-1

Figure  3 5 0 C -6 5  F o rw a rd  C lu tch  A sse m b ly

FO R W A R D  CLUTCH D RU M

FO R W AR D  CLUTCH 
BALL CHECK 
EXHAUST

Install the forward clutch inner piston seal and 
outer piston seal, if previously removed.
Install the forward clutch piston assembly using 
a thin feeler gage. See Figure 350C-67.

. 0 0 8  F E E L E R  G A G E
T E F L O N  S E A L

P I S T O N  

F O R W R D  C L U T C H  H O U S I N G
8 B 7 A 4 0

F ig u re  3 5 0 C - 6 7  In s ta l l in g  F o r w a r d  C lu t c h  P is to n

3. Install spring retainer and springs. Compress 
spring retainer with an arbor press or ram press. 
See Figure 350C-64.

4. Lubricate with transmission fluid and install 
cushion spring, faced plates and steel separator 
plates, starting with the cushion spring and 
alternating steel and faced. See Figure 350C-65.

5. Install forward clutch pressure plate and 
retaining ring. Using a feeler gage check 
clearance between forward clutch pressure plate 
and faced plate. See Figure 350C-68.

F ig u re  3 5 0 C - 6 6  Ball  E x h a u s t  L o c a t io n

W h e n  pressing th e  in p u t s h a ft  in to  
th e  fo rw a rd  c lu tc h  housing , c a re  
m u s t be ta k e n  n o t to  p lace  excess ive  
fo rc e  on th e  p ilo t end o f th e  in p u t  
s h a ft  as d a m a g e  m a y  resu lt.

Reassembly
1.

2.
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J-2619. Clamp slide hammer into vise. Grasp upper rear stator shaft bushing is required, repeat
stator shaft and remove bushing. See Figure above procedure.
350C-130.

Figure 3 5 0 C -1 3 0  Front S t a t o r  S h a f t  B u s h in g  R e m o v a l

J -2 1 4 6 5 -1 5
J-2619-4 
ADAPTER

BODY PUMP

P U M P  C O VER  
A N D  STATO R  
S H A FT  ASSEM BLY 7C-153

Installation
1. Install front stator shaft bushing as follows: 

Support pump assembly on J-21424-17 before 
installing bushing. Install bushing into the front 
end of stator shaft. Using installer J-21424-17 and 
Drive Handle J-8092, tap bushing into shaft 1/4 
inch below top of stator shaft. See Figure 
350C-131. Extreme care must be taken so 
bushing is not driven past shoulder.

F ig u re  350C -131 F ro n t  S t a t o r  S h a f t  B u s h in g  In s ta l la t io n

PUMP COVER 
A N D  STATOR 
SHAFT ASSEMBLY

PUMP
BODY

7C-154

J-8092  
DRIVE -  
HANDLE

J-21424-7

Rear S tator S h aft Bushings 
Removal

1. If replacement at lower rear stator shaft bushing 
is required, proceed as follows: Thread Tool 
J-21465-115 into stator shaft lower rear bushing. 
Thread slide hammer J-2619 into remover. 
Clamp slide hammer into vise. Grasp stator shaft 
and remove bushing. See Figure 350C-132. If

Direct Clutch Bushing 

Removal

1. If bushing replacement is necessary, use Tool 
J-23062-110 and Drive Handle J-8092 and 
remove the bushing. See Figure 350C-134.

Installation

1. Install direct clutch bushing using Tool 
J-23062-14, Drive Handle J-8092, and install 
.010" below slot in retainer hub. See Figure 
350C-135.

F ig u re  3 5 0 C - 1 3 2  R e a r  S t a t o r  S h a f t  B u s h in g  R e m o v a l

J-21465-4 ADAPTER
-2619-4

PUMP COVER 
AND STATOR 
SHAFT ASSEMBLY

Installation
1. Using Tool J-23062-12, press upper rear stator 

shaft bushing to 1-11/32 inch below top surface 
of oil pump delivery sleeve. See Figure 350C-133.

J-21465  
ADAPTER

5B7C156
F ig u r e  3 5 0 C - 1 3 3  R e a r  S t a t o r  S h a f t  B u s h in g  In s ta l la t io n

2. Using Tool J-23062-12, press lower rear stator 
shaft bushing flush to .010" below chamfer on oil 
pump delivery sleeve.

J-23062-2

PUMP COVER 
AND STATOR 
SHAFT ASSEMBLY



TRANSMISSION - 400-13

L. Drive in Neutral

M. Will not Hold in Park or Will Not Release 
from Park

Figure 400-12 Diagnosis



3 0  T R A N S M I S S I O N  - 4 0 0

Figure400-47 Removing Center Support to Reaction Carrier 
Thrust Washer

Figure4004 6 Gear Unit Holding Fixture

9. Using Adapter, J-21364, in Rear Unit Holding 
Fixture, J-6116-01, place gear unit assembly in holding 
fixture with mainshaft pointing upward, Figure 400-46. 
Remove Tool J-21795.

10. Remove rear unit selective washer from 
transmission case.

11. Remove the center support to case spacer, refer to 
Figure 400-76.

12. Remove rear band assembly. To facilitate removal, 
rotate band lugs away from pins and pull band assembly out 
of transmission case.

13. Remove center support assembly from reaction 
carrier by lifting straight upward.

14. Remove center support to reaction carrier thrust 
washer, Figure 400-47.

Thrust washer may have stuck to back of center 
support. If so, remove from center support.

15. Remove reaction carrier and roller clutch assembly 
from output carrier, Figure400-48, and remove roller clutch 
assembly from reaction carrier.

TRANSMISSION DISASSEMBLY, 
CLEANING, INSPECTION AND 
ASSEMBLY OF INDIVIDUAL UNITS

Inspect each part thoroughly after the transmission and 
individual units have been disassembled and cleaned, to 
determine which parts should be replaced. It is very 
im portant to distinguish between parts that are simply 
"worn-in", and those parts worn to the extent that they 
affect operation of the unit. Only "worn-out", broken or 
damaged parts should be replaced.

ROLLER
CLUTCH

ASSEMBLY

REACTION

GEAR
RING

OUTPUT
CARRIER

Figure400-48 Roller Clutch Assembly

Inspection of Torque Converter

1. Check converter for leaks.

2. Check converter hub surfaces for signs of scoring or 
wear.

Inspection of Vacuum Modulator and 
Valve

1. Inspect vacuum m odulator for any signs of bending 
or distortion.

2. Inspect O-ring seat for damage.

3. Inspect modulator valve for nicks or damage.

4. Check freeness of valve operation in case bore.

5. Check modulator for damaged bellows.

M odulator plunger is under approximately 16 pounds 
pressure. If bellows is damaged, plunger will have very little 
pressure. Use procedure outlined in Diagnosis Part V.

THRUST WASHER

CONSTANT BLEED 
ORIFICE PLUG



T R A N S M I S S I O N  - 4 0 0 - 4 7

SNAP RING

SPEEDOMETER DRIVE 
GEAR

FLANGED THRUST WASHER (METAL)

OUTPUT SHAFT \SNAP RING 
O.D. FLANGE RACE N 

BEARING \

I.D. FLANGE RACE \  \

REAR INTERNAL GEAR

O.D. FLANGE RACE 

BEARING 

I.D. FLANGE RACE \

MAIN SHAFT

OUTPUT CARRIER 
ASSEMBLY

THRUST WASHER 
(N O N  METAL OR METAL)

BEARING
/  ROLLER ASSEMBLY /  FRONT INTERNAL GEAR RING 

SUN GEAR REACTION CARRIER ASSEMBLY

SUN GEAR SHAFT

I.D. FLANGE RACE

Figure400-84 Gear Unit - Disassembled View

4. Drive gear onto shaft until distance from rear face 
of gear to end of output shaft is 5-21/32", Figure 400-86.

Inspection of M ain Shaft

1. Inspect shaft for cracks or distortion.
2. Inspect splines for damage.
3. Inspect ground bushing journals for damage.
4. Inspect snap ring groove for damage.
5. Make sure lubrication holes are open.

Inspection of Rear Internal Gear

1. Inspect gear teeth and bearing surfaces for damage 
or wear.

2. Inspect splines for damage.
3. Inspect gear for cracks.

Inspection of O utput Carrier Assembly

1. Inspect front internal gear for damaged teeth.
2. Inspect pinion gears for damage, rough bearings or

tilt.

3. Check pinion end play. Pinion end play should be 
.009 inch-.024 inch, Figure 400-87.

4. Inspect parking gear lugs for cracks or damage.

5. Inspect output shaft locating splines for damage.

6. Inspect front internal gear ring for flaking or cracks.

Inspection of Reaction Carrier Assembly

1. Inspect band surface on reaction carrier for signs of 
burning or scoring.

2. Inspect roller clutch outer cam for scoring or wear.

3. Inspect thrust washer surfaces for signs of scoring 
or wear.

4. Inspect bushing for damage. If  bushing is damaged, 
carrier must be replaced.

5. Inspect pinion gears for damage, rough bearings or 
excessive tilt.

6. Check pinion end play. Pinion end play should be 
.009 inch-.024 inch.
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Figure400-130 Installing Stator Shaft Rear Bushing.

J-8092

J-21465-2

PUMP
COVER

W OOD
BLOCK

BRASS
JAWS Figure 400-131 Removing Stator Shaft Front Bushing

2. Clean all shavings from stator shaft. Assemble 
installer J -21465-3 to Drive Handle J-8092. Locate new 
bushing on shoulder of installer and drive bushing squarely 
into bore with a lead or brass hammer, as shown in, Figure 
400-132. Remove tool and inspect bushing.

STATOR SHAFT - FRONT BUSHING

1. M ount pump cover and stator shaft in vise as shown. 
Use brass jaws to protect shaft. Assemble Slide Hammer 
J-2619 and Adapter J-2619-4 on Remover J-21465-15.

Thread remover into front bushing and remove bushing 
with slide hammer, Figure 7A-131.

BRASS
JAWS

PUMP
COVER

J-21465-15
J-2619-4 

J-2619

Figure 400-132 Installing Stator Shaft Front Bushing



AUTOMATIC TRANSMISSION 700-R4-17

CONDITION INSPECT COMPONENT FOR CAUSE

NO PARK • Parking Linkage — Actuator rod assembly bent or damaged.
— Actuator rod spring binding or improperly 

crimped.
— Actuator rod not attached to inside detent 

lever.
— Parking bracket damaged or not torqued 

properly.
— Inside detent lever not torqued properly.
— Detent roller mispositioned or not torqued 

properly.
— Parking pawl binding or damaged.

RACHETING NOISE • Parking Pawl — Parking pawl return spring weak, damaged 
or misassembled.

O IL OUT THE VENT • Oil Pump — Chamfer in pump body rotor pocket too 
large.

• Valve Body — T.V. lim it valve stuck.

V IBRATIO N IN REVERSE 
AND WHINING NOISE IN 
PARK

• Oil Pump — Broken vane rings.

4 9 0 2 7 7 -7 0 0 -R 4

Figure 17 D iagnosis Chart J



700-R4-34 AUTOMATIC TRANSMISSION

2. Servo cover retaining ring (13)
3. Servo cover and “O ” ring seal (14 and 15)
4. 2-4 servo assembly (16-31)

Servo Pin Length
A s a d ia g n o s tic  a id , th e  servo  pin len g th  

should  n o w  be ch eck ed . If  th e  pin le n g th  is 
to o  s h o rt or too  long be c e rta in  to  in sp ec t th e  
2 -4  band and reverse  in p u t d ru m  fo r d a m a g e  
or w e a r  w h e n  d isassem bled .

1.
2.
3.

4.
5.
6 . 

7.

Remove or Disconnect (Figures 43 ,44 ,45 ,46 )
T O O L S  REQUIRED:

J-22269-01 Piston Compressor 
4th apply piston (16)
Servo return spring (31)
Servo pin retainer ring (18), washer (19), and 
apply pin spring (20)
2nd apply piston pin (29).
Install J-22269-01.
Retainer ring (28)
Cushion spring retainer (27) and cushion spring 
(26)

^ j| Measure (Figure 47)

1.
2.
3.

4.

T O OL S REQUIRED:
J-33037 Band Apply Pin Tool 

Install J-33037 as shown with apply pin (29). 
Apply 11 N * m  (100 in. lbs.) torque.
If white line “A ” appears in gage slot “B” pin 
length is correct.
Use pin selection chart to determine correct pin 
length.

Governor and Extension

Remove or Disconnect (Figure 48)
1. Extension bolts (37) and case extension (36)
2. Extension seal ring (35)
3. Output shaft sleeve (690) and output shaft “O ” 

ring seal (691)
Not all models use an output shaft sleeve 
and seal.

4. Speedometer drive gear (689) and clip (688)

4—►

push tab of retaining clip down and tap 
speedometer gear off the output shaft. Use 
care not to damage the speedo gear.

5. Governor Cover (46)
tap around the cover flange with a punch to 
remove.
D O  N O T  D A M A G E  T H E  G O V E R N O R  
C O V E R

6. Governor assembly (45)

Valve Body and W iring Harness
Rem ove or Disconnect (Figures 41, 49, 50, 
51, 52, 53)
Bolts (74), oil pan (73), and gasket (72)
Oil filter (71) and “O ” ring seal (70)

“O ” ring seal may stick in the case. 
Solenoid bolts (51), solenoid assembly (50), and 
“O ” seal (49)
Outside electrical connector (33) and “O ” ring 
seal (34)
Accumulator cover bolts (63) and 1-2 
accumulator cover and pin assembly (62)
The 1-2 accumulator piston (61), seal (60), and 
spring (59)
Bolts (78) and oil passage cover (79)
Manual detent spring assembly (709)
Valve body bolts (69)
Electrical wire clips (66)
Wire harness retaining washer and the filter 
retainer clip (87)
Throttle bracket and lever assembly (65)
T.V. link (64)
Rod end clip (704)
Manual valve link (705)
Control body valve assembly (67)
Spacer plate (56) and spacer plate gaskets (88 and 
89)
Nine checkballs (55 and 91)

four were located under the valve body and 
five are in the case. The large copper colored 
ball is the #10 checkball (91).

1.
2.

3.

4.

5.

6.

7.
8. 
9.

10.

1 1 .

12.

13.
14.
15.
16.
17.

18.



AUTOMATIC TRANSMISSION 700-R4-51

662 CARRIER ASSEMBLY, INPUT -  COMPLETE
663 BEARING ASSEMBLY, THRUST (INPUT

CARRIER TO REACTION SHAFT)
666 SHAFT, REACTION CARRIER
669 WASHER, THRUST (REACTION SHAFT/SHELL)
670 SHELL, REACTION SUN
673 GEAR, REACTION SUN
674 WASHER, THRUST (RACE/REACTION SHELL)
675 RACE, LO & REVERSE ROLLER CLUTCH

4 9 0 0 8 A -7 0 0 - R 4

Figure 83 Input Carrier and Reaction Shell Bearing and 
Thrust W asher Locations

A LUBRICATION PASSAGE 
621 HOUSING & SHAFT ASSEMBLY, INPUT 
636 SEAL, INPUT HOUSING TO OUTPUT SHAFT

4 9 0 2 6 0 -7 0 0  R 4

Figure 85 Input Hsg. to  O utput S haft Lip Seal

Install or Connect (Figures 84, 86 and 87)
1. Reaction shaft (666) into the input internal gear 

(664)
2. Retainer ring (668) into the input internal gear ear

(664)
3. Input internal gear and shaft assembly into the 

sun gear shell
index the shaft spline into the reaction 
carrier.

4. Thrust Bearing (663) onto the reaction carrier 
shaft.

outer race goes toward the reaction carrier 
shaft.

5. Output shaft (687) into the transmission
index the splines with the mating parts.

6. J-29837 onto the case (10)
position upwards as far as possible to 
support the output shaft (687).

664 GEAR, INPUT IN TERNAL 
666 SHAFT, REACTION CARRIER
668 RING, REACTION S H AFT/IN TER N AL GEAR 

RETAINER
49  0 2 2 5 -7  0 0 -R4

Figure 84 Input In terna l Gear and Reaction Shaft

plugged or restrictred lube passages

damaged splines or ring groove

damaged governor drive gear teeth

burrs or damage to the front of the shaft at 
seal area. (Polish with crocus cloth if 
necessary)

burrs or damage to bearing journals

Figure 86  O utput S haft - Insta lla tion

Input Carrier and Sun Gear

l? Inspect (Figures 87 and 88)

• Input carrier assembly (662) for 

pinion gear damage

excessive pinion washer wear (end play .20-
61 mm/.008-.024 in.)



700-R4-68 AUTOMATIC TRANSMISSION

233  237  2 3 0  / 2 32  236

490235-7 00 -R4

NO. . DESCRIPTION
002 SEAL ASSEMBLY, O IL
203 BODY, PUMP
204 RING, O IL SEAL - SLIDE TO WEAR PLATE
205 SEAL " 0 ”  RING (SLIDE SEAL BACK-UP)
206 SLIDE, PUMP
207 SPRING, PIVOT PIN
208 PIN, PIVOT SLIDE
209 SPRING, PUMP SLIDE
210 SUPPORT, PUMP SLIDE SEAL
211 SEAL, PUMP SLIDE
212 RING, PUMP VANE
213 GUIDE, ROTOR
214 ROTOR, O IL PUMP
215 VANE, PUMP
216 SHAFT, STATOR
217 COVER, PUMP
218 V ALV E , PRESSURE REGULATOR
219 SPRING, PRESSURE REGULATOR VALVE
220 V ALV E , REVERSE BOOST
221 SLEEVE, REVERSE BOOST V ALV E
222 V A LV E , T.V. BOOST
223 BUSHING, T.V. BOOST
224 RING, O IL PUMP REV. BOOST VALVE RET.
225 RING, O IL PUMP CONV. CL. V ALV E  RET.
226 STOP V ALVE
227 V ALVE , CONVERTER CLUTCH
228 SPRING, CONV. CL. V ALV E  (OUTER)
229 SPRING, CONV. CL. V ALV E  (INNER)
230 R IVET, PRESSURE RELIEF BOLT
231 BALL, PRESSURE RELIEF
232 SPRING, PRESSURE RELIEF
233 RING, O IL SEAL (STATOR SHAFT)
234 SEAL, O IL PUMP COVER SCREEN
235 SCREEN, O IL PUMP COVER
236 BOLT, M8 X 1.25 X 40 (COVER TO BODY)
237 PLUG, O IL PUMP AIR  BLEED
238 PLUG, O IL  PUMP COVER
239 PLUG, O IL PUMP COOLER FEED
240 PLUG, O IL PUMP CONVERTER CL. SIGNAL
241 RETAINER & B ALL ASM., PUMP COVER

F igure  1 2 6  O il P um p A s s e m b ly

Figure 1 26L

index the notch in the slide with the pivot 
pin.
the oil seal ring must face downward into 
the pump pocket.

4. Slide seal (211) and support (210)
5. Pump vane ring (212)
6. Rotor guide (213) onto the rotor

retain with petrolatum.
7. Rotor (214)

with guide toward the pump pocket.
8. Vanes (215)
9. Pump vane ring (212)
10. Pump slide spring (209)
11. Oil seal assembly (2), if removed.

use J-25016

Oil Pump Cover

Assemble (Figures 1 2 6 ,126L and 129)*
1.
2.

“ O” ring (234) onto the oil pump screen (235)
Oil pump screen (235) into the pump cover (217)



AUTOMATIC TRANSMISSION 700-R4-85

BUSHING REPLACEM ENT PROCEDURE 
PROTECT PARTS WITH WOOD BLOCKS OR CLOTH AS NECESSARY

REMOVE AS SHOWN IN STALL AS SHOWN

J-23907

-29369-1

4 BUSHING, STATOR S H A F T -F R O N T
90 BUSHING, STATOR SHAFT -  REAR 

217 COVER, PUMP

4 BUSHING, STATOR S H A F T -F R O N T
90 BUSHING, STATOR S H A F T -R E A R

217 COVER, PUMP

J-8092

J-25019-4

3

3 BUSHING, O IL PUMP BODY 
203 BODY, PUMP

J-8092

J-25019-12

3 BUSHING, O IL PUMP BODY 
203 BODY, PUMP

J-7004-1 J-8092

J-25019 4

603 BUSHING, REVERSE INPUT CLUTCH -  FRONT
605 HOUSING & DRUM ASSEMBLY, REVERSE 

INPUT CLUTCH
606 BUSHING, REVERSE INPUT CLUTCH -  REAR

603 BUSHING, REVERSE INPUT CLUTCH -  FRONT
605 HOUSING & DRUM ASSEMBLY, REVERSE 

INPUT CLUTCH
606 BUSHING, REVERSE INPUT CLUTCH -  REAR

4 9 0 2 3 2 -7 0 0  R4

Figure 168 Bushing R eplacem ent Procedure



7B-4 76MM MANUAL TRANSMISSION

1. T H R U S T  W A S H E R  — 19. 3 R D  S P E E D 33. 1 -2  S Y N C H R O N IZ E R 47. G A S K E T
F R O N T B L O C K E R  R IN G H U B  A S S E M B L Y 48. 2 -3  S H IF T  F O R K

2. B E A R IN G  W A S H E R 20. “E ” R IN G 34. 1 -2  S Y N C H R O N IZ E R 49 . 1 S T  A N D  R E V E R S E
3. N E E D L E  B E A R IN G S 21 . R E V E R S E  ID L E R  G E A R S L E E V E S H IF T  F O R K
4. C O U N T E R G E A R 22. R E V E R S E  ID L E R 35. S N A P  R IN G  —  H U B 50. 2 -3  S H IF T E R  S H A F T
5. N E E D L E  B E A R IN G S S H A F T TO  S H A F T A S S E M B L Y
6. B E A R IN G  W A S H E R 23 . W O O D R U F F  K E Y 36. R E V E R S E  G E A R 51. 1 S T  A N D  R E V E R S E
7. T H R U S T  W A S H E R  — 24. S N A P  R IN G  —  H U B 37. T H R U S T  W A S H E R S H IF T E R  S H A F T

R E A R T O  S H A F T 38. S P R IN G  W A S H E R A S S E M B L Y
8. C O U N T E R  S H A F T 25. 2 -3  S Y N C H R O N IZ E R 39. R E A R  B E A R IN G 52. “O ” R IN G  S E A L
9. W O O D R U F F  K E Y S L E E V E 40. S N A P  R IN G  — 53. “E ” R IN G

10. B E A R IN G  R E T A IN E R 26. S Y N C H R O N IZ E R  K E Y B E A R IN G  T O  S H A F T 54. S P R IN G
11. G A S K E T S P R IN G 41 . S P E E D O M E T E R  D R IV E 55. 2 N D  A N D  3 R D  D E T E N T
12. O IL  S E A L 2 7 . 2 -3  S Y N C H R O N IZ E R G E A R C A M
13. S N A P  R IN G  — H U B  A S S E M B L Y 42. R E T A IN IN G  C L IP 56 . 1 S T  A N D  R E V E R S E

B E A R IN G  T O  C A S E 28. 2 N D  S P E E D  B L O C K E R 43. G A S K E T D E T E N T  C A M
14. S N A P  R IN G  — R IN G 44. S N A P  R IN G  —  R E A R 57. S ID E  C O V E R

B E A R IN G  T O  G E A R 29 . 2 N D  S P E E D  G E A R B E A R IN G  TO 58 . T C S  S W IT C H  A N D
15. D R IV E  G E A R  B E A R IN G 3 0 . M A IN S H A F T E X T E N S IO N G A S K E T
16. C A S E 3 1 . 1 S T  S P E E D  G E A R 45 . E X T E N S IO N 59. L IP  S E A L
17. D R IV E  G E A R 3 2 . 1 S T  S P E E D  B L O C K E R 46. O IL  S E A L
18. P IL O T  B E A R IN G S R IN G 104633

Fig. 7Bl-4--3-Speed 76mm Exploded View



89MM MANUAL TRANSMISSION 7B-11

3. Slide a new brushing on tool J-23596 and drive bushing 
into place. Refer to Fig. 7B3-18.

4. Position a new seal in opening of extension housing and 
drive it into the housing with tool J-21426. Refer to Fig. 
7B3-19.

Drive Gear Bearing Retainer Oil Seal
Replacement

1. Pry out old seal.
2. Using a new seal, install new seal into retainer using 

Tool J-23096 until it bottoms in bore. Refer to Fig. 
7B3-20. Lubricate I.D. of seal with transmission 
lubricant.

Transmission Side Cover (Fig. 7B3-21)
The following three steps need only be done if oil 

leakage is visible around gearshift lever shifts, or the 
interlock levers are cracked.

1. Remove nuts that attach shift operating levers to the 
shafts. Disengage levers from flats on shafts

and remove. Makes ure shafts are free of burrs before 
removal, otherwise the bores may be scored resulting in 
leakage after reassembly.

2. Pull gearshift lever shafts out of cover.
3. Remove "O " ring retainers and "O " rings from 

housing.
4. Remove "E " ring from interlock lever pivot pin and 

remove interlock levers and spring from cover.
5. To assemble side cover, install interlock levers on pivot 

pin and fasten with "E" ring. Use pliers to install 
spring on interlock lever hangers.

6. Grease housing bores and push each shaft into its 
proper bore followed by greased "O " ring and retainer.

7. Install operating levers and torque retaining nuts to 
specifications. Be sure 3rd-0/D  operating levers point 
downward.

COUNTERGEAR
Assembly

1. Coat inside bore of countergear at each end with a thin 
film of grease and install spacer with Tool J-29793 into 
gear. Center spacer and arbor.

2. Install 19 roller bearings, followed by a spacer ring and
19 more bearings and a spacer ring into each end of 
gear.

3. If countershaft thrust washers are worn or scored, 
install new thrust washers. Coat washers with grease 
and install one at the front of the countergear on the 
arbor with the tang side facing the case bore. Install the 
other washer after the countergear assemble is 
positioned in the bottom of the case.

DRIVE GEAR
Assembly

1. Press drive gear bearing on drive gear seating bearing 
fully against shoulder on gear. Be sure outer snap ring 
groove is toward the front. Refer to Fig. 7B3-22.

2. Install a new snap ring on shaft to retain bearing. Be 
sure snap ring is seated. This snap ring is a select fit for 
minimum end play.

3. Place drive gear in a vise (with soft jaws), then install 
16 bearing rollers in cavity of shaft. Coat bearing 
rollers with grease, then install retaining snap ring in its 
groove.

Fig. 7B3-21--Side Cover Exploded View Fig. 7B3-22~Drive Pinion and Bearing Assembly



7B-14 117MM MANUAL TRANSMISSION

gear teeth toward the front. Install idler gear shaft 
from rear to front, being carefuly to have slot in end of 
shaft in facing down. Shaft slot face must be at least 
flush with case.

3. Install mainshaft assembly into case with rear of shaft 
protruding out rear bearing hole in case. Position Tool 
J-22874 in clutch gear case opening and engaging front 
mainshaft (Fig. 7B4-27). Rotate case onto front end.
Install 1st speed gear thrust washer on shaft, if not 
previously installed.

4. Install snap ring on bearing O.D. and position rear 
m ainshaft bearing on shaft. Using Tool J-22874-1 
drive bearing onto shaft and into case (Fig. 7B4-27). 
Rotate case and remove Tool J-22874-5.

5. Install synchronizer cone on pilot end of mainshaft and 
slide rearward to clutch hub. Make sure three cut out 
sections of 4th speed synchronizer cone align with three 
clutch keys in clutch assembly.

6. Install snap ring on drive gear bearing O.D. Index cut 
out portion of drive gear teeth to obtain clearance over 
countershaft drive gear teeth, and install clutch gear 
assembly onto case. Raise mainshaft to get clutch gear 
started and tap bearing outer race with plastic tip 
hammer.

7. Install drive gear bearing retainer using a new gasket, 
install bolts and torque to specifications.

- 8. Install appropriate tool in countergear front 
bearing opening in case to support countergear and 
rotate case onto front end. (Fig. 7B4-28).

9. Install snap ring on countergear rear bearing O.D. 
position, bearing on countergear and using Tool 
J-22874-1, drive bearing into place (Fig. 7B4-29). 
Rotate case, install snap ring on countershaft at rear 
bearing and then remove Tool J-22874-1.

10. Tap countergear front bearing assembly into case.
11. Install countergear front bearing cap and new gasket. 

Torque screws to specifications.
12. Slide speedometer drive gear over mainshaft to 

bearing.
13. Install rear bearing retainer with new gasket. Be sure 

snap ring ends are in lube slot and cut out in bearing 
retainer. Install bolts and torque to specifications. 
Install brake backing plate assembly on models 
equipped with propeller shaft brake.
On models equipped with 4-wheel drive, install rear 
lock nut and washer using Tool J-23070 (Fig. 7B4-30). 
Torque lock nut to specifications and bend washer 
tangs to fit slots in nut.

14. Install parking brake drum and/or universal joint 
flange. Apply light coat of oil to seal surface.

15. Lock transmission in two gears at once. Install 
universal joint flange locknut and torque to 
specifications.



CLUTCH 7C-15

Fig. 7C-17--Compressing Clutch

SINGLE PLATE COIL SPRING CLUTCH

Disassembly
1. Place the cover assembly on the bed of an arbor or drill 

press with a block under the pressure plate so arranged 
that the cover is left free to move down.

2. Place a block or bar across the top of the cover with the 
spindle. Hold compressed while the adjusting nuts are 
removed, as shown in Fig. 7C-17. Then slowly release 
pressure to prevent springs flying out.

3. Lift off cover and all parts will be available for 
inspection. Note carefully the location of all parts 
including arrangement of springs. See Fig. 7C-18.

4. To remove levers grasp lever and eyebolt between 
thumb and fingers as shown in Figure 7C-19, so that

Fig. 7C-20--Removing or Installing Lever

inner end of lever and upper end of eyebolt are close 
together, keeping eyebolt pin seated in its socket in 
lever.

5. Lift strut over ridge on end of lever, as in Fig. 7C-20.

6. Lift lever and eyebolt off pressure plate.

NOTICE: It is important to replace all parts which show 
wear, to avoid damaging other components.

Inspection

In addition to applicable items listed under Diaphragm 
Clutch Inspection, check the following items.

1. Check driving lugs for wear.

2. Check clutch cover for distortion or cracks.

3. Check release levers for wear or cracks.

Assembly

1. Lay the pressure plate on the block in the press and coat 
the lugs with a thin film of approved lubricant such as 
lubriplate. See Fig. 7C -21.

2. Assemble lever, eyebolt and pin, holding eyebolt and 
lever as close together as possible and with the other 
hand grasp strut as shown in Fig. 7C-22.

3. Insert strut in the slots in the pressure plate lug, drop 
slightly and tilt the lower edge until it touches vertical 
milled surface of lug.

4. Insert lower end of eyebolt in hole in pressure plate. 
The short end of the lever will then be under the hook of 
the pressure plate and near the strut, as in Fig. 7C-20.

103483

Fig. 7C-18--Disassembly of Clutch

Fig. 7C-19--Grasping Lever and Strut Fig. 7C-21 --Greasing Lug





208 TRANSFER CASE 7D-17

surface of front case and install rear case on front 
case. Be sure front output shaft rear thrust bearing 
assembly is seated in the rear case.

28. Align case bolt holes and alignment dowels and install 
bolts. Tighten bolts alternately and evenly to 31 N-m 
(23 ft. lb.). Besure to install flat washers on the two 
bolts installed at the opposite ends of the case.

29. Install seal in pump housing. Apply petroleum jelly to 
pump housing tabs and install housing in rear retainer.

30. Apply Loctite 515 sealant, or equivalent, to mating 
surface of rear retainer.

31. Align rear retainer , and case index marks and install 
retainer. Install and tighten retainer bolts to 31 N-m 
(23 ft. lb.).

32. Install oil seal in rear retainer bore. Coat seal lip with 
petroleum jelly before installation.

33. Install washer and indicator switch. Tighten switch to 
24 N-m M8 ft. 1b.V

34. Apply small quantity of Loctite 515 sealant, or 
equivalent, to detent retainer bolt and install detent 
ball, spring and bolt (Fig. 7E-9). Tighten bolt to 31 
N-m (23 ft. lb.).

35. Install drain plug and gasket. Tighten plug to 24 N-m 
(18 ft. lb.).

36. Install oil seal in front case output shaft bore.

37. Install front yoke.

38. Install yoke seal washer and yoke nut. Tighten nuts to 
163 N-m (120 ft. lb.).

39. Pour 10 pints of Dexron® II into transfer case through 
fill plug hole and install and tighten fill plug to 24 N-m  
(18 ft. lb.).

N*m  

M O D E L  2 0 8
N U T, S H IF T  L E V E R -T O -S H IF T E R  A S S E M B L Y 1 9 -2 7
N U T, K N O B  A S S E M B L Y -T O -S H IF T  L E V E R 2 6 -4 0
B O LT, S H IF T E R  A S S E M B L Y -T O -T R A N S F E R  C A S E 1 2 0 -1 4 0
N U T, S H IF T  A R M S -T O -C A S E 1 4 -2 0
S C R E W , S H IF T  L E V E R  B O O T  R E T A IN E R 2 .2 -3 .2
B O LT, D E T E N T  R E T A IN E R 2 7 -3 4
S W IT C H , IN D IC A T O R 1 2 2 -1 7 6
B O LT, A D A P T E R -T O -T R A N S M IS S IO N 2 6 -4 0
B O LT, A D A P T E R -T O -T R A N S F E R  C A S E 2 6 -4 0
F ILL E R  P L U G 4 0 -5 4
N U T, S K ID  P L A T E -T O -C R O S S M E M B E R 5 5 -7 0
B O LT, S U P P O R T  S T R U T  R O D

—  T R A N S M IS S IO N  E N D 4 0 -5 4

—  T R A N S F E R  C A S E  E N D 1 5 0 -2 0 0

M O D E L  N O . 2 0 5  (P A R T  T IM E ) 2 0 8  (P A R T  T IM E )

R A T IO S : H I R A N G E 1.0 0  T O  1
LO  R A N G E 1.9 6  T O  1 2.61 T O  1

L E V E R  P O S IT IO N S 4 -L O  (A LL W H E E L  U N D E R D R IV E )  
N (N E U T R A L )

2 -H I (R E A R  W H E E L  D R IV E )  
4 -H I (A LL W H E E L  D IR E C T  D R IV E )

4 -L O  (A LL W H E E L  U N D E R D R IV E )  
N (N E U T R A L )

2 -H I (R E A R  W H E E L  D R IV E )  
4 -H I (A LL W H E E L  D IR E C T  D R IV E )

L E V E R  L O C A T IO N R E A R  O F  T R A N S . S H IF T  L E V E R R E A R  O F  T R A N S . S H IF T  L E V E R

L U B R IC A N T S :
O IL  C A P A C IT Y 5 .2  P IN T S * 10 P IN T S *

T Y P E , G R A D E S E E  O W N E R ’S  M A N U A L S E E  O W N E R ’S  M A N U A L

*  T O  B E F IL L E D  T O  E D G E  O F  F IL L  P L U G  H O L E .

Fig. 7E-SP Specifications



8B-16 CHASSIS ELECTRICAL

LICENSE LAM P , 
WIRE ASSEMBLY

LICENSE
LAM P
ASSEMBLY

DARK GREEN, 

B R O W N , 

LIGHT GREEN,
IvwfCl

MARKER LAM P

LIGHT GREEN

B R O W N

LICENSE /  
LAM P WIRE 
ASSEMBLY FUEL TA N K  

METER ASSEMBLY
|v.«wlAl

B R O W N

LEFT SIDE <L H SIDE ONLY) F ^w jB l RIGHT SIDE

Fig. 8B-11--Rear Lighting (G AAodels)

TAIL, STOP A ND BACKUP LAMP HOUSING  

C-K 16, 0 3  an d  6 3  w /E 6 3  an d  0 6  M od els  

All G M odels

Replacement
1. Remove lens to housing attaching screws.
2. Remove bulbs from sockets.
3. Remove housing attaching screws (nuts on G Models).
4. Rotate wiring harness sockets counterclockwise and 

remove housing.
5. To install, reverse Steps 1-4 above.

DIRECTIONAL SIGNAL LAMPS
Directional signal lamps are an integral part of parking 

and tail lamp assemblies. Refer to the applicable lamp or 
bulb replacement procedures covered previously.

CLEARANCE, LICENSE PLATE A ND  
IDENTIFICATION LAMPS

Refer to Figures 8B-16 and 8B-17 for clearance, 
license plate and identification lamp installations.

LIGHT SWITCH 

C-K S er ie s  (Fig. 8B -18)

Replacement
1. Disconnect battery ground cable.
2. Reaching up behind instrument cluster, depress shaft 

retaining button and remove switch knob and rod.
3. Remove instrument cluster bezel screws on left end. 

Pull out on bezel and hold switch nut with a wrench.
4. Disconnect multiple wiring connectors at switch 

terminals.
5. Remove switch by rotating while holding switch nut.
6. To install, reverse Steps 1-5 above.

G Series (Fig. 8 B -1 8)

Replacement
1. Disconnect battery ground cable.
2. Reaching up behind instrument panel, depress shaft 

retaining button and remove switch knob-shaft.
3. From front of instrument panel remove switch 

retaining nut.
4. Push switch from panel opening and remove multiple 

electrical connector at switch terminals.
5. To install, reverse Steps 1-4, making sure grounding 

ring is installed on switch.

NEUTRAL START SWITCH 

C-K M od els (Fig. 8C -23 )

Replacement and Adjustment
1. Disconnect battery ground cable.
2. Disconnect electrical harness at switch.
3. Remove switch mounting screws and remove switch.
4. Position shift lever in neutral gate notch.
5. Insert .096" (2.4mm) gage pin to depth of 3/8 inch 

(9.5mm) into switch gage hole, switch assembly is fixed 
in neutral position with internal plastic shear pin.

6. Assemble the switch to column by inserting the switch 
carrier tang in the shift tube slot and fasten in position 
by assembling mounting screws to retainers. If retainer 
strips out it must be replaced.

7. Remove .096" gage pin.
8. Move shift lever out of neutral gate notch to park gate 

position to shear switch internal plastic pin.
9. Return shift lever to neutral gate notch.

10. Switch (2.0mm) gage hole will freely admit .080" gage 
pin to a depth of 3/8 inch (9.5mm).

11. If pin will not freely enter gage hole, switch must be 
reset as below.

12. Connect battery ground cable and electrical harness.



INSTRUMENT PANEL AND GAGES 8C-7

BEZEL
(TYPICAL)

INSTRUMENT BEZEL

CLUSTER
INSTRUMENT
CLUSTER INSTRUMENT CLUSTERPRINTED CIRCUIT

HI BEAM IND.
INSTR. CLUSTER 
OIL PRESSURE IND 
ENGINE TEMP IND.
BRAKE W ARN IN G IND. 
GEN . TELL TALE 
FUEL G A G E CLIPPING 
AMP G A G E CLIPPING 
BRAKE WARN (EXC U35) 
CLOCK & U35 

TEMP G A G E CLIPPING 
BRAKE WARN & U35 
FUEL G A G E CLIPPING & 1 
TURN SIGNAL IND.

INSTRUMENT
CLUSTERSOCKET

VIEW B

6

PRINTED CIRCUIT

Fig. 8C-1--Instrument Cluster Assembly (C-K Series)



8C-24 INSTRUMENT PANEL AND GAGES

D ia g n o s is

WIPERS DO NOT DELAY
I

CHECK WIPER OPERATIONS

WIPERS DO 
NOT OPERATE 
NORMALLY

REFER TO 
WINDSHIELD 
WIPER DIAGNOSIS

RELAY FUNCTIONS 
PROPERLY

CHECK WIPER 
SWITCH
(SEE PROCEDURE)

SWITCH OK 
1 .....

SWITCH
DEFECTIVE

l
REPLACE
CONTROLLER

. .1 _
REPLACE
SWITCH

i1
SYSTEM
RESTORED

i ....-
SYSTEM
RESTORED

WIPER OPERATE 
NORMALLY

DETERMINE 
CONTROLLER IS 
PROPERLY CONNECTED

CONTROLLER CONNECTED

TEST RELAY 
(SEE PROCEDURE)

REPAIR DAMAGED 
OR DISCONNECTED 
HARNESS

RELAY 
NOT FI

DOES
JNCTION SYSTEM IS 

RESTORED

REP
REU

.ACE
\Y

SYSTEM IS 
RESTORED

S e le c to r  S w itch  C h e c k in g  P ro ce d u re

If the wiper/washer selector switch is suspected of being 
faulty, it can be checked with an ohm meter as indicated in 
table below. Before performing any continuity check on 
selector switch, disconnect both harness connectors from 
switch to controller. Next, place selector switch in mode 
desired and perform a continuity check between the indi­
vidual leads as indicated in table below, Figure 15.i f  there is 
a meter reading at each check but no indication of shorts, 
switch can be assumed to be good.

Mi
st co | D

ela
y

De
lay

(Ro
tate

 
Co

ntr
ol 

ful
l c

loc
kw

ise
)

o_i X W
ash (Ot
l 

Mo
de 

—
 

pre
ss 

in 
on

 
co

ntr
ol)

Dark Blue X

Light Blue X X X X

Green X X X X X

Black X X X X X X
Black Wht Str X X X X X

Orange X
White X



INSTRUMENT PANEL AN D GAGES 8C-41

C O N D IT IO N A PPA R E N T  CAUSE C O R R E C T IO N

1. W iper Inoperative or 
Interm ittent

A. Broken or damaged gear 
train (only if inoperative)

A. Replace gears as required

B. Poor solder connections at 
term inal board

B. Resolder wires at terminals

C. Loose splice joints at brush 
plate

C. Recrim p or solder splice 
joints

D. Brushes binding in brush 
holder

D. Clean holder or replace 
brush, spring or brush 
plate assembly.

E. Open circuit in arm ature E. Replace arm ature

2. W iper will not shut-off: 
A. W iper has normal "Hi" 
and "Lo" speed

A. Defective park switch A. Replace term inal board 
assembly

B. G rounded red lead wire B. R epair short circuit in 
red wire

B. W iper has "Lo" speed only A. G rounded shunt field coil A. Replace frame and field 
assembly

B. G rounded black wire B. Repair short circuit in 
black wire

C. W iper has "Hi" speed only A. Open circuit in shunt field 
coil

A. Replace fram e and field 
assembly

B. Open circuit in black wire B. Repair broken wire or poor 
solder connection

3. Wiper shuts off - but 
not in park position

A. Park switch defective or 
contacts dirty

A. Replace term inal board 
assembly or clean contacts

4. "Hi" speed too fast A. Resistor defective A. Replace term inal board 
assembly



9-10 ACCESSORIES

CRUISE RELEASE SWITCH TEST

449B11

Figure 9B-10 Cruise D iagnostic Chart # 5



9-28 ACCESSORIES

SWR (STA N D IN G  W A V E R A T IO ) C H EC K

1. With Ignition and Radio o ff install an SWR meter as shown 2. Turn on Ignition and Radio, 
fo llow ing meter manufacturers instructions.

3. Check Antenna height — Must be fu lly  extended.
NOTICE: Operation of transm itter requires FCC CB Operators 914 mm (36") from  fender to  tip
License. 286 mm (11-1 /4 ") top  of load coil to tip .
When making this check, car should be at least 20 feet away from  any
building, hood closed and no one should be standing close to the 4 A fte r adjustment is complete apply a small amount o f thread
antenna. cement to adjusting band.

LEAD IN CABLE 
FROM ANTENN A LEAD IN CABLE

IN-LINE 
SPLITTER BOX

,  15  ̂
\ n \ i \ n n l m t l

P O S S IB LE  SWR R E A D IN G S

1. In itia l readings taken on Channel 1, 20, 40

a. SWR of 2:1 or lower on Channel 20 and 
nearly equal on Channels 1 and 40 is 
considered good. No adjustment required.

b. SWR higher than 2 1 on Channel 20. 
Adjustment required.

c. Unequal SWR on Channels 1 and 40 (one 
channel in red) indicates adjustment 
required.

/  LO A D  C O IL  A D JU S T M EN T  
/  T U R N  O N L Y  1/8th T U R N  A T  A  T IM E

CLOCKWISE*
MOVES BAND DOWN

COUNTERCLOCKW ISE1 
MOVES BAND UP

’ ROTATION LOOKING DOWN

A N Y  R E A D IN G  IN T H E  R E D  BA N D  (A B O V E  3:1 SWR) C H E C K  FO R :

-  Antenna mounting screws tight making a good ground connection -  Lead in cable connections to  radio, splitter and antenna are tigh t, 
between antenna mounting surface and car sheet metal.

-  Lead in cables not pinched and cutting the insulation.

Fig. 9-13R--Slimline SWR Check



BODY 10-11

Striker Bolt Adjustment
W ith the use of J-23457, shown in figure 10-23, the 

striker bolt can be adjusted in any of three ways. See figure 
10-24.

1. Up and down - To adjust striker up or down, loosen bolt, 
adjust to desired height, and tighten bolt securely.
This adjustm ent is im portant to assure that the right 
proportion of door’s weight will rest on striker bolt 
when door is closed. If bolt is positioned too high on 
pillar, rapid wear will occur to the lock cam; if too low, 
an extra load will be placed on door hinges as well as 
pull door downward and out of alignment.

2. In and Out - To adjust striker in and out, loosen bolt, 
adjust horizontally to desired position and tighten bolt 
securely.

3. Forward and Rearward-To m ake this adjustm ent, 
loosen striker bolt, shim to desired position, and tighten 
bolt securely.

FRONT SIDE DOOR
R e p la c e m e n t

Remove the door assembly from the body by removing 
the hinge-to-door attaching bolts.

DOOR HINGE
The door check is part of the front door upper hinge. 

The front door torque rod check holds the door in either of 
two positions between full open and closed. The front door 
check-hinge assembly is replaced as a complete unit as 
follows. See figure 10-22.

R e m o v a l
1. Loosen front fender rear bolts.
2. W ith special Tool J-22585 remove 3 bolts securing 

front door upper hinge to cowl pillar.
a. Remove the door to upper hinge retaining bolts.

b. W ith aid of an assistant to support weight of door, 
remove the door to lower hinge retaining bolts and 
remove door.

Installation
1. Install hinge snugly on pillar in same location as hinge 

removed.
2. W ith the aid of an assistant fasten the door to the hinge,
3. Adjustm ent of the door lock and striker plate should be 

made after the door is positioned in the opening.

DOOR TRIM PANELS - CK MODELS

Removal
1. Using tool J-9886-01, remove clip retaining window 

crank (fig. 10-26).
2. Remove door lock knob.
3. Remove (4) screws securing lower edge of trim panel.
4. Remove (2) arm  rest attaching screws and remove arm  

rest pad.
5. Remove (1) screw at door handle cover plate and (1) 

screw located under arm  rest pad.
6. If equipped assist strap, remove (2) screws retaining 

assist strap.
7. Remove trim  panel by carefully prying out at trim  

retainers located around perimeter of panel.

Installation
Before installing door trim  assembly, check tha t all 

trim  retainers are securely installed to the assembly and are 
not damaged.

1. To install door trim  assembly, pull door inside handle 
inward; then position trim assembly to inner panel, 
inserting door handle through handle hole in panel.

2. Position trim  assembly to door inner panel so trim  
retainers are aligned with attaching holes in panel and 
tap retainers into holes with a clean rubber mallet.

3. Install previously removed items.
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