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dicates the sections covered in this man-
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When reference is made in this manual
to a brand name, number, or specific tool,
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Throttle Body Injection is not included
in this manual. Unit repair information on
TBI is included in the Service Manual.
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NOTICE: Most metric fasteners have a blue
color coating. However, this should not be used
as positive identification as some fasteners are
not color coated.

General Motors Engineering Standards, along with
other North American Industries, have adopted a portion
of the standard metric fastener sizes defined by ISO
(International Standards Organization). This was done to
reduce the number of fastener sizes used and yet retain
the best strength qualities in each thread size. For
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example, the customary 24-20 and 24-28 screws are
replaced by the metric M6.0x1 screw which has nearly
the same diameter and has 25.4 threads per inch. The
thread pitch is in between the customary coarse and fine
thread pitches.

Metric and customary thread notation differ slightly. The
difference is shown in figure 14.

FASTENER STRENGTH
IDENTIFICATION

Most commonly used metric fastener strength properly
classes are 9.8 and 10.9 with the class identification
embossed on the head of each bolt. Customary (inch)
strength classes range from grade 2 to 8 with radial line
identification embossed on each bolt head. Markings
correspond to two lines less than the actual grade (i.e.
grade 7 bolt will exhibit 5 embossed radial lines on the
bolt head). Some metric nuts will be marked with single
digit strength identification numbers on the nut face.
Figure 6 shows the different strength markings.

When replacing metric fasteners, be careful to use bolts
and nuts of the same strength or greater than the original
fasteners (the same number marking or higher). It is
likewise important to select replacement fasteners of the
correct size. Correct replacement bolts metric fasteners
available in the aftermarket parts channels were designed
to metric standards of countries other than the United
States, and may be of a lower strength, may not have the
numbered head marking system, and may be of a
different thread pitch. The metric fasteners used on GM



DA-6 AIR CONDITIONING COMPRESSOR 1B2-5

A. Pulley Puller J-33020 Engages in
Inner Circle of Pulley Rotor Slots

F-04427

Figure 9—Installing the Puller Pilot
and Pulley Rotor Slot Location

— The staked metal should not contact the
outer race of the bearing to prevent the
possibility of bending the outer race.

— Stake 3 places 120 degrees apart (figure

2. Clutch Plate and Hub Assembly
A. Air Gap 0.38-0.64 mm
(.015-.025 inch)

14).
3. Pulley (5) on the front head.
F-04460 » Position J 33017 and J 33023-A over the inner
race of the bearing (figure 15).
Figure 7—Installing the Clutch Plate and Hub « Position J 8433-1 on J 33023-A and assemble
Assembly the through bolts and washers through the
puller bar slots and thread them into J 33026
» Seat the pulley and bearing assembly on (figure 15).
J 21352-A to support to the hub under the — The thread of the through bolts should
staking pin location. engage the full thickness of J 33026.
* Tighten the center screw in J 8433-1 to force
» Strike the staking pin with a hammer until a the pulley and bearing assembly onto the
metal stake, similar to the original, is formed compressor front head (11) (figure 15).
down to, but not touching the bearing. — Should J 33017 become misaligned with
the inner race of the bearing, back off
— Position the stake pin after striking. J 8433-1 and relocate center, then

continue installation.

Figure 8—Removing the Pulley Rotor
and Bearing Retaining Ring



1B5-16 HR-6 AIR CONDITIONING COMPRESSOR

SPECIAL TOOLS

J 5403 J 23128-A
19 © J 33022
J 21352-A
J 6083
20 J 33023-A
29886
J 8433-1 333024
12 S X J33011
J 8433-3 J 33025
J 33013-B
J 8389
J 33016
J 9481-A
J 33017
J 9553-01
J 33019
J 9625-A
J 33020
1 Snap Ring Pliers J 25030
2. Snap Ring Pliers
3. Puller Bar 14. Cylinder Alignment Rods
4. Forcing Screw 15. Pulley and Bearing
5. Pulley Bearing Remover Assembly Installer
6. Pulley Bearing Installer 16. Bearing Staking Tool
7. O-ring Seal Remover 17. Pulley Puller
8. Pressure Test Plate 18. Shaft Seal Protector 25. Clutch Hub Holding Tool
9. Seal Remover and Installer 19. 6 Point 13 mm Socket
10. Support Block 20. Puller Pilot
11. Driver Handle 21. Clutch Coil Installer Adapter
12. O-ring Seal Installer 22. Clutch Coil Puller Legs
13. Hub and Drive Plate 23. Compressor Holding Fixture

Remover and Installer 24. Clutch Hub Holding Tool F-05650



4B5-16 DANA REAR AXLES

7. Bearing cups (20).
« Mark the cups as left and right, and place
them with the proper bearing caps.
8. Differential side bearings (20) using J 29721,
J 29721-70, and J 8107-3 (figure 47).
* Mark the bearings as left and right, and place
them with the proper bearing caps and cups.
9. Differential shims (21).
* Mark the shims as left or right.
10. Ring gear bolts (23).
¢ Place shop towels over the vise jaws. Put the
differential case in the vise (figure 48).

NOTICE: Do not pry the ring gear from the case,
this will damage the ring gear and the
differential case.

11. Ring gear (2) from the differential case using a
rawhide hammer.
* Ring gear (2) from the vise.
« Put the differential case on D-166 (Miller tool) and
put the holding fixture into the vise.

Figure 47—Removing the Differential Side Bearings

12.

13.

14.

16.

Lock pin (29) from the differential using a hammer
and a punch (figure 49).
Turn the differential over on D-166.
Pinion shaft (28) using a hammer and a brass drift
(figure 50).
Differential pinion gears (24) and thrust washers
(26).
* Rotate the side gears until the pinion gears
are in the opening of the differential (figure
51).
Differential side gears (25) and thrust washers (27).
* Mark the gears and washers as left and right.
Replace the carrier cover (14) using two bolts (17) to
keep the pinion from falling to the floor.

i? Inspect

* Drive pinion bearing preload (figure 52).

* Pinion assembly for looseness by moving it
back and forth. (Looseness indicates
excessive bearing wear).

Pinion nut (12) and washer (11) using J 8614-01 to
hold the pinion (figure 53).

Figure 49— Removing the Lock Pin



6A2-26 2.8 LITER V-6

2. Reinforcements 4. Gasket
3. Rocker Arm Cover 5. Studs B-09303

Figure 43—Rocker Arm Cover Installation

EXHAUST MANIFOLD
INSTALLATION

Clean

Mating surfaces of the manifold and cylinder head.

Install or Connect (Figure 44)

1 Manifold.

2. Bolts and studs.

Tighten

Bolts to 34 N m (25 ft. Ibs.

EGR VALVE INSTALLATION

A—Apply RTV Sealant
B— Forward Install or Connect (Figure 6)

1 Gasket (82).
2. EGR valve (81).

. Bolt .
F-05524 8. Bolts (80)

Figure 42—Intake Manifold Installation 3, Tighten

Bolts to 25 N m (18 ft. Ibs.).



6A5-24 V8 ENGINE
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* Insert the valve into the proper port.
Rotators (254).
Seals (257).
* Lubricate the seals with engine oil.
* Push the seals into place.
Valve springs with dampers (256).
Caps (253).
Valve keepers (251).

¢ Compress the valve spring using J 8062
(figure 39). Compress the spring until the valve
stem groove can be seen.

e Apply a small amount of grease to the area of
the valve stem groove.

« Assemble the valve keepers, using the grease
to hold the keys in place. Make sure the
keepers seat properly in the groove.

* Release the compressor tools. Make sure the
valve keepers stay in place.

* Repeat this procedure on the remaining
valves.

Measure (Figures 44 and 45)

Valve spring installed height of each valve spring.

1 Use a narrow, thin scale. A cutaway scale
(figure 44) may be helpful.

2. Measure from the spring seat to the top of the
valve spring (figure 45).

3. If this measurement exceeds the figure given
in “Specifications,” install valve spring seat
shims of sufficient thickness (between the
spring and cylinder head) to give the desired
measurement. NEVER shim the spring so as
to give an installed height under the specified
figure.

THERMOSTAT AND WATER
OUTLET
Disassemble (Figure 46)

Bolts or studs (300).
Water outlet (301).
Gasket (302).
Thermostat (303).

Inspect

Water outlet for cracks.

Thermostat Check
1 Suspend the thermostat and a thermometer in water

with the thermometer located close to the
thermostat. The thermostat must be completely
submerged and the water thoroughly agitated while
heating. Apply heat to the water and record both the
temperature at which the thermostat begins to open
and the temperature at which the thermostat is fully
open.

. Compare the temperature readings taken in the test

with those given in the proper Truck Service Manual.
Do not attempt to repair the thermostat. If the
thermostat does not function properly, replace it with
a new unit which has been checked as directed
previously.

300

300. Bolt/Stud
301. Water Outlet (Appearance Varies)
302. Gasket

303. Thermostat
B-08061

Figure 46—Thermostat and Components

-»+ Install or Connect (Figure 46)

. Thermostat (303).

. Gasket (302).

. Water outlet (301).
Bolts or studs (300).

HPw N

Tighten

* Bolts or studs to specifications.
— 5.0 L and 5.7 L engines: 28 N m (21 ft.
Ibs.).
— 7.4 L engines: 40 N m (30 ft. Ibs.).

TORSIONAL DAMPER

Inspect

- Torsional damper weight for lack of fit or signs of
shifting on the hub. Replace as needed.

- Area of the torsional damper hub shaft which
contacts the front crankshaft seal for roughness or
nicks. Replace the damper if this condition exists.

CRANKSHAFT AND BEARINGS

Clean

Crankshaft with solvent.
Blow all sludge from the oil passages with
compressed air.

Main bearing inserts. Wipe free of oil with a soft
cloth.



6C2-8 MODEL MAMEF CARBURETOR

SOLENOID AND BRACKET ASSEMBLY

Remove or Disconnect (Figures 8,9)

. Bracket attaching screws (501), and solenoid
and bracket assembly (500).

VACUUM BREAK ASSEMBLY

Remove or Disconnect (Figures 8,9)

1 Primary side vacuum break hose (57).

2. Primary side vacuum break attaching screws
(56).

3. Primary side vacuum break assembly (55) and
primary side vacuum break-air valve lever link
(58).

AIR HORN COMPONENTS

Secondary Metering Rods

Remove or Disconnect (Figure 13)
1 Secondary metering rod holder attaching screw
(30).
2. Metering rod holder (31), and metering rods
(32).

Choke Lever and Link

|4+] Remove or Disconnect (Figure 14)
1 Choke lever attaching screw (36).
2. Choke lever (35).

3. Choke link (356).

30 SCREW - SECONDARY
METERING ROD HOLDER
ATTACHING

31 HOLDER - SECONDARY
METERING ROD

32 ROD - SECONDARY
METERING

A. IDENTIFICATION LETTERS
(TYPICAL)

F-01900

Figure 13 -- Secondary Metering Rods and Holder



700-R4 AUTOMATIC TRANSMISSION 7A1-35

3-4 CLUTCH
INFORMATION CHART

QUANTITY REQUIRED

PLATE TYPE THICK-

NESS  +A.MODELS *B-MODELS
FLAT STEEL 1.97mm 5
CLUTCH PLATE (.077") 5
COMPOSITION
FACED CLUTCH '072‘"'“ 5 6
PLATES (.079%)
STEPPED 3.30mm
APPLY PLATE (.130") ! !
BACKING SELEC- .
PLATE TIVE 1
FLAT STEEL 1.97mm . .

'CLUTCH PLATES (.070")
FAM, FMM, MAM, MFM, MRM,

*A-MODELS MXM, MCM, MTM, PRM, TAM,
TBM, YXM
*B-MODELS ALL OTHERS

fSAME SPLINE CONFIGURATION AS APPLY PLATE
JHO1 25-700R4

Figure 143 3-4 Clutch Plate Chart

Pﬂmts will obtam the Backing Plate Travel for
easurement.

g@t%ﬂ?he B(5f<ew Ivela&ressumn\g/v IM
an Inaccurate measu ement)S

2. U ing a Feeler Gage, measure betvveen the Sna
S g %e ac?n n]ae BacklngPat7e6Traveq

sh ogld he 102mm 194mm

3, Selec} the roper Backing Piate to obtain the
specified travel.

Reverse Input and Input Clutches

* Assemble (Figures 154 and 155)

1 Selective thrust washer (616) onto the input
housing

2. Bearing assembly (615)
bnusrlﬁje (black race) goes toward the oil
3. Reverse input clufch assembly (605) onto the
ﬁmut cﬁutcﬁ assem% y (60)

index the reverse input clutch plates with
He |)§1put clut ch hqu P

make certain all clutches are fully engaged.

* Assemble (Figure 156)

Reverse input and input clutch assembly into the
transmission case

index tpe 3-4 clutch plates with the input
Internal gear.

3-4 BACKING PLATE SELECTION

BACKING PLATE '‘BACKING

MODEL
TRAVEL PLATE

Use Backing Plate
Which Gives
Correct Travel

DIM. 10.

6.58mm 6.38mm
FAM,FMM,MAM,MFM, 5
2.42mm  1.61mm (.259".251")
MRM,MXM,MCM,MTM,

.095" « .063"
PRM,TAM,TBM,YXM ( ) 5.75mm 5.55mm

(.226"-.218")

6

4.92mm 4.72mm
(.194"-.186")

7
2.40mm  1.52mm

ALL OTHERS
(.094" ®.060")

4.09mm 3.89mm
(.161 "-.153")

8

655

621 HOUSING & SHAFT ASSEMBLY, INPUT
654 PLATE ASSEMBLY, 3RD & 4TH CLUTCH

655 PLATE, 3RD & 4TH CLUTCH BACKING JH0126-700R4

Figure 144 Backing Plate Selection Chart

make dpure all clutch plates are fully

engage
i ”ﬁ"ﬁ’se{n'é TR ok s boon e
case oil pump ace

2-4 Band Assembly

§] Inspect

o 24 band assembly (602) for damage or wear

* Assemble (Figure 156,157)

L The 2-4 band assembly (602) into the case

indeﬁ Ehe band anchor pin end with the case
pin hole.

2. Band anchor pin (48) into the case
index the pin into the 2-4 band.



7A2-30 400/475 AUTOMATIC TRANSMISSION

2, Measure clearance between gears and body,

0008"-.0035" (.02 'mm-.09 mm)

maximum clearance 203
3 iPSufrElP body with straight edge to assure it

204

ILL.
NO. DESCRIPTION

6 PUMP ASSEMBLY
203 BOLT, 5/16-18 X 1.00 (COVER TO BODY)
204 BOLT, 5/16-18 X 1.50 (COVER TO BODY)
205 BOLT, 5/16-18 X 1.75 (COVER TO BODY)

HH0010-400
Figure 73 - Pump Cover Attaching Screws

|lubricate drive gear ( 209% and driven é;ear
(210) with automatic transmission

2. Pressure regulator valve (217) into hore.
3. Pressure regulator sprin gacer((j) (216), if used.
4. Spring retainer washer 821 ) and spring (214) in
pump C ressure regulator bore.
ump Lover 5, E(e ulato %ost valve gmg into.. ho i alve
_ Ing (Zlﬁ stem out against sprlng? 43/
Inspect (Figure 71) 6. Snap ring 2 1
*  Pump gear face for: 1. Bore pIu% 218) and valve straight pin (219).
wear 8, Cover§ 2) on body (201).
scoring 9. Bolts d( 03,7204 and"205).
*  Stripped or damaged stator shaft splines o not fully torque
BUShI\;]\/%Sar(Zég[)||ﬁ$d (206) for: *  Assemble (F!gures 74 and 76)
' |(3)|I ring groovesI tor mckzs”burrs %r debbrlst T00|SJR29l %IéedA:Iignment Band
«  Pressur [ n
regea?gtoer val\;lu ?2013 fg : o J 21359 Oil Seal InstaIIer

J 21368 on pump assemh fy
torque bolts 18 lbs. ft. (24 N-m)
New square cut o ring (7) and oil seal (2)
use J 2135

Correct thru t w sher 207 as. determined b
Front EndPa eck urlr? glsassembll Y

Two oil seals 20

free movement In regulator bore,

chips, burrs, distortion or plu ed o
as%ages Puge

] Breatﬁer hole in pump cover blocked.
Qi Pump Assembly

= o o

* Assemble (Figures 71 and 73)

1 Drive gear 5209) and driven gear (210) with
alignmeént marksin correct position.

lugs on drive %ear should be flush with
pump body (201).

Install or Connect (Figure 75)

Gasket (8) on transmission case (10).
Qil pump-assembly (6) in transmission case (10).
Bolts (4) except bolt in 10 o’clock position.

OO



7A3-16 180C AUTOMATIC TRANSMISSION

Figure 46 Installing Reverse Clutch Piston Into Oil Pump

1. GUIDE PINS

H-180C-47 H-180C-66
Figure 48 Installing Front Oil Seal Figure 51 Installing Converter Housing Using Guide Pins
17 inspect 2. Secondary valve, small end first.
Primary and secondary valves for; 3. Secondary spring and retainer,
Ehcrkrg 4. Governor body, gasket, bolts.
Qil passages and valve bores for; Tighten
gbcrkrg + Torque bolts to 8 N-m (6 Ibs.-ft.).
varnish Valve should move freely.
Inspect (Figure 54) Assemble

1 Primary valve, small end first. »  Speedometer drive gear and retaining clip.



HM-117 MANUAL TRANSMISSION 7B1-9

B-05178

Figure 33—Removing the Mainshaft from the 1st
and 2nd Speed Synchronizer Hub

e Support the hub on J-8176 and press the
mainshaft out, (figure 33).

Important

* Do not let the mainshalft fall to the floor.
7. 2nd speed gear bushing (244).
* Use a cold chisel to split the bushing if it is
worn or damaged.

Important

* Do not scratch or gouge the mainshaft.
8. 3-4 synchronizer (205), (figure 34).
* The synchronizer hub and sleeve are a select
fitt. Do not mix the parts of the two
synchronizers.

285 287
285. Spring 285 286
286. Key 288
287. Sleeve
288. Hub B-08824

Figure 34—Synchronizer Components

Hjl

e Mark the hub and sleeve alignment for
reassembly.

e Push the hub out of the sleeve while holding
the springs and keys to avoid loosing them.

Clean
All parts in a suitable solvent and air dry.
Important

* Do not spin dry the bearings.

L* Inspect

Gears for cracks, chipped gear teeth, and other
damage that could cause gear noise.
Thrust washers and bushings for damage and wear.
Related surfaces on the gears like thrust faces and
bearing surface diameters.
The reverse sliding gear for a sliding fit on the
synchronizer hub without excess radial or circular
play. If the sliding gear is not free on the hub,
inspect it for burrs on the ends of the internal
splines. Remove any burrs by honing as required.
5. Synchronizer sleeves for a sliding fit on the
synchronizer hubs and for the hubs a snug fit on the
mainshaft splines.
Synchronizer springs and keys for looseness and
damage.
Brass synchronizer rings for excess wear and
damage.
All gear teeth for excess wear.
Bearings and bearing surfaces for nicks, burrs and
wear.
10. Lubricate all roller bearings with light engine oil and
check for rough rotation.

Assemble (Figure 31)

Tools Required:
J-22873 Mainshaft Bushing Installer
J-22875 3rd Gear Assembly Tool

8 aeﬁ Ian
| TS l%el |
1 34 synchronizer (205), (figure 35).
* Place the keys in the hub.
¢« Engage the springs in different slots in either
side of the hub so they support all the keys.
¢ Slide the sleeve onto the hub aligning the
marks made during disassembly.
2nd speed bushing, using J-22873, (figure 36).
1-2 synchronizer hub (210), (figure 37).
¢ A minimum press of 681 kg (1500 Ibs.) is
required to move the hub.
* The annulus must be to the rear of the shaft.
Synchronizer keys and the springs.
1st speed bushing (245), using J-22873, (figure 38).
2nd speed blocker ring, the 2nd speed gear (209)
and the 3rd speed thrust washer (243) (figure 39).
e The tab on the thrust washer must be in the

slot in the mainshaft.
3rd speed bushing (242) using J-22875 (figure 39).




J 8205

J 21427-01

SHAFT ASSEMBLY, MAIN (2WD - MCO & MG5)
RING, SNAP

WASHER, SPEEDO GEAR THRUST (2WD)
ROTOR, SPEED SENSOR

JH0019-HM290

Figure 19 Removing Speed Sensor Rotor

SHAFT ASSEMBLY, MAIN (2WD - MCO & MG5)
RING, THREADED THRUST (OUTER)

BALL, 4mm

RING, THREADED THRUST (INNER)

PIN SPRIL ROLL
RING, SNAP

HM-290 MANUAL TRANSMISSION 7B1-35

11 1-2 shift rar mbI $1002< h-Reverse shift ra |I
assembly () -4 shift fork (108), and (4-speed)
spacer block

« By Snapprng them off
12. Mainshaft assembly (4).

9 Important

Leave the synchronizer rrg 2 ) on the 3-
nc ron|zer ssemhbg revent t
tﬁ/nc ronizer detent II m popprng

13, Input shaft gear (1) and pilot bearrng (3).
4WD REAR HOUSING REMOVAL

g Important

Steps 1 through 10 are for 4WD
models only.

Remove or Disconnect

Tools Required:
J 3651}53 Output Shaft Spanner Nut

0ck U the trans ssion in 2nd. and 4th gear b
ng ﬁpe Ist anrrtn% hﬂ‘t ra? assemp)vggv
and t d and 4th shift tork (108) down
towards J 36915 (Frgur 22).

Spiral roll pin (42) using J 36516 (Figure 23).

JH0018-HM290

Figure 20 Removing Threaded 2WD Thrust Rings



NOTE:

TAPER ON 3-4
FORK UP

HM-290 MANUAL TRANSMISSION 7B1-71

J 36515 y | 36515-12

4 SHAFT ASSEMBLY, MAIN (2WD - MCO & MGS5)
5 SHAFT ASSEMBLY, MAIN (4WD - MG5)

37 RACE, BEARING ASSEMBLY (OUTER)
38 RACE, BALL BEARING (OUTER)

46 IDLER ASSEMBLY, REVERSE

53 COUNTERSHAFT ASSEMBLY, (MG5)
54 COUNTERSHAFT, (MCO)

100 RAIL ASSEMBLY, 1ST & 2ND SHIFT
108 FORK, 3RD & 4TH SHIFT

Flldeu the rod onJ 3 516 turn he blﬁ%‘,k dePth
atln tagover s‘ gtero roug ﬂ
ro ﬁl be installed to the correct dept
« MAKE CLEARANCE . FOR THE S
RIN(? BY FIRST screwmg the rln S to et er
completely by turning J 365 6counte cIoc WIse.

115 BLOCK, SPACER (MCO) 3 snap ring (43) (2,00mm thickness).
e L T T
2. Threaded tehrgursltnéggr ) ring (41) and threaded P ETFe the counershaftagainst he mainshaf
ORERE ER%II'\/IDO%PELE)ALFRROOLL d N.EWﬁP”a' ol i 7]
RIS oOFER) " Al B gjon of ) 8

HREADED THRU
%)

Important

0) LINE UP.

' E&Eiwt tger.ﬁé;“qgs ofi ] ffesr TP

. fJ 651 on with tlne roll pin hole and
ro in lined
. Dr|ve roll pin mto thrust ring (outer).

then .
08 Remove tool.

J Sllde the ssemﬁled rings ovey the hall that

IS retained on the outpdt shaft.



7/D1-4 NEW PROCESS 205 TRANSFER CASE

Figure 3—New Process 205 Transfer Case





