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"APPROXIMATE" SHIFT SPEEDS
Overall Ratio 3.48 2.78 3.22
Minimum Throttle
1-2 Upshift 11-15 MPH 10-14 MPH 11-15 MPH
2-3 Upshift 16-21 MPH 15-20 MPH 16-22 MPH
3-1 Downshift 11-14 MPH 10-13 MPH 11-15 MPH
Wide Open Throttle
1-2 Upshift 33-39 MPH 37-44 MPH 33-38 MPH
2-3 Upshift 55-64 MPH 61-71 MPH 62-73 MPH
Kickdown Limit
3-2 WOT Downshift 51-60 MPH 57-66 MPH 56-66 MPH
3-2 Part Throttle Downshift 28-32 MPH 26-30 MPH 29-33 MPH
3-1 WOT Downshift 30-35 MPH 32-33 MPH 31-36 MPH

Figure 3

OPERATING INSTRUCTIONS (Cont'd)
Mountain Driving

When driving in the mountains with either heavy
loads or when pulling trailers, the"2" (Second) or the
"1" (Low) position should be sel ected on the upgrades
which require heavy throttle for 1/2 mile or more.
This reduces the possibility of overheating the
transaxle and converter under these conditions. The
"2" (Second) or "1" (Low) positionsmay al so beused,
and is recommended, for engine braking on severe
downgrades.

Towing the Vehicle

ATSG recommends that the vehicle not be towed
withthefront wheelsontheground, or consult the
particular ownersmanual.

DIPSTICK AND TRANSAXLE VENT

TUBE IS HOLLOW

"ADD" MARK FOR VENT

"MAX LEVEL"

s

AREA RUBBER SEAL

Figure 4

GENERAL DIAGNOSIS

Automatic transaxle malfunctions may be caused by
4 general conditions. poor engine performance,
improper adjustments, hydraulic malfunctions, and
mechanical malfunctions. Diagnosis on any of these
concerns, should always begin by checking the easily
accessible variables first. Check the fluid level and
condition, manual cable adjustment and throttle cable
adjustment. Then perform aroad test to determineif
the concern hasbeen corrected, or that morediagnosis
Is necessary. If the concern still exists after the
preliminary tests and corrections are completed,
hydraulic pressuretestsshould bedone.

Fluid Level and Condition

Beforeremoving the dipstick, wipeall dirt off of the
protectivedisc andthedipstick handle.

Since thistorque converter fillsin both the Park and
Neutral positions, place the selector lever in the "P"
Park position to be sure that the fluid level check is
accurate. The engine should be running at idle speed
and transaxle fluid should be at normal operating
temperature, which is approximatly 180F. Thefluid
level is correct if it is between "Max. Level" and
"Add" marks, inthecrosshatched areaon thedipstick,
asshowninFigure4.

Low fluid level can cause a variety of conditions
becauseit allowsthepumptotakeinair aongwiththe
fluid. Asin any hydraulic system, air bubbles make
the fluid spongy and pressures will be low and build
upslowly.

Continued on next Page
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Governor Pressure Test

Test only if transaxle shifts at wrong vehicle speeds
whenthrottlecableiscorrectly adjusted.

Connect a 0-150 psi pressure gauge to governor
pressure test port, located at lower right side of case
below differential cover, asshowninFigure14.

Operate vehicle on road test while watching the
pressure gauge and the vehicles speed. Governor
pressure should be approximately equal to vehicle
speed. The governor pressure should respond
smoothly to changes in vehicle speed and should
return to 0 to 3 psi when vehicle is stopped. High
pressure at a standstill, above 3 psi, may prevent the
transaxlefrom downshifting.

Pressure Test Result | ndications

1. If proper line pressure, minimum to maximum,
isfoundinany onetest, the pump andthe
pressureregul ator areworking properly.

2. Low pressurein"D","2",and"1", but correct
pressurein”R", indicatesforward (rear) clutch
circuitleakage.

3. Low pressurein"R", but correct pressurein
"2",and"1",indicatesthedirect (front) clutch
circuitisleaking.

4. Low pressurein"R"and"1", but correct
pressurein”2", indicatesleakageintherear
servocircuit.

5. Low linepressureinall selector lever positions,
indicatesadefectiveoil pump, acloggedfilter,
or astuck pressureregulator valve.

Governor Pressure Plug

Figure 14

16

TORQUE CONVERTER STALL TEST

WARNING:
Donot let anyonestandin front of thevehicleduring
atorqueconverter stall test.

The stall test consists of determining the engine
speed obtainable at full throttle in the "D" position
only. This test checks the torque converter stator
clutch operation, and the holding ability of the
transaxle forward (rear) clutch. The transaxle fluid
level should be checked and the engine at normal
operating temperature beforestall test operation.
Note: Both the parking brakeand servicebrakes

must befully applied, andthefront wheels
chocked whilemaking thistest.

Do not hold the throttle open any longer than is
necessary to obtain maximum engine speed reading
on the tachometer, and never longer than 5 seconds at
atime. If engine speed exceeds the maximum limits
showninthestall speed chartin Figure 15, releasethe
accelerator immediately, since transaxle clutch
slippageisindicated.

Stall Speed Below Specification

Low stall speeds with a properly tuned engine
indicate converter stator clutch concerns, and a road
test will benecessary.

If the vehicle has poor acceleration from stops, but
operates properly at highway speeds, the stator
overrunning clutchisslipping.

If the acceleration rate from stops is normal, but
abnormally high throttle opening is required to
maintain highway speeds, the stator overruning
clutch hassiezed.

Both of these stator defects require replacement of
thetorqueconverter assembly.

Stall Speed Above Specification

If stall speed exceeds the maximum specified in the
chart in Figure 15, by more than 200 rpm, the wrong
converter, or transaxle clutch dlippage is indicated.
Ensure that you have the proper torque converter
installed. Follow the transaxle oil pressure tests and
air pressure checks outlined in this section to
determinethe causefor slippage.

AUTOMATIC TRANSMISSION SERVICE GROUP
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OIL FILTER
(78-82 SHOWN)

VALVE BODY

TRANSAXLE DISASSEMBLY (Cont'd)

9. Removeanddiscardtheail filter, asshownin
Figure31. Note: Wehaveshown the78-82
model filter in Figure31. Thefilter changes
in 1983, but wewill discussthison assembly.

10. Removetheretaining"E" clipfromthe parking
rod, asshowninFigure32.

11. Removetheparking rod fromtheinside detent
lever and transaxle, asshownin Figure 33.

12. RemovethePark/Neutral switchfrom caseto
relievepressureonvalvebody (SeeFigure 34).

13. Removethesevenvalvebody attaching bolts,
asshowninFigure35.

26

Figure 31
T \—)
VALVE BODY Y\l/ -& ‘ g }’
@, S N /%
y
Z
z
SCREWDRIVER 7
N 7
: Z
"E" CLIP ( Q
PARKING ROD PARK/NEUTRAL SWITCH
Figure 32 Figure 34
VALVE BODY VALVE BODY
VALVE BODY ATTACHING BOLTS (7)
PARKING ROD
GOVERNOR TUBES
Figure 33 Figure 35
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NUMBER 11
THRUST WASHER

OUTPUT
SHAFT

Figure 60

LOADING TOOL
L-4440

SPRINGS (8)

ROLLERS (8)
LOW OVERRUNNING

TRANSAXLE DISASSEMBLY (Cont'd)

39. Removethenumber 11 thrust washer fromthe
transaxlecase, asshownin Figure60.

40. Theoutput shaft, transfer shaft and differential
repair will becoveredinthecomponent repair
section.

COMPONENT REBUILD SECTION

Low Overrun Clutch And Cam

1. Placethelow overrun camon aflat working
surface, asshowninFigure61.

2. Install theloadingtool L-4440intotheoverrun
clutch cam, asshownin Figure61.

3. Install new overrun clutchrollersand springs,
eight of each, asshowninFigure61.

4. Placetheentireassembly aside, including the
loading tool, for thefinal assembly process.
Theloading tool will makeit easy toinstall this
assembly intothetransaxlecase, duringthe
final assembly process.

Front Planetary Assembly
1. Removeanddiscard retaining snapring, as
showninFigure62.
2. Removethenumber 4 thrust washer, asshown
inFigure62.
3. Removeplanetary ring gear and thenumber 5

CLUTCH CAM thrust washer, asshownin Figure 63.
Figure 61
SNAP
RING FRONT PLANETARY
NUMBER 4 RING GEAR ASSEMBLY
THRUST WASHER
SNAP NUMBER 5
RING THRUST WASHER
FRONT PLANETARY
CARRIER ASSEMBLY
FRONT PLANETARY
RING GEAR ASSEMBLY
Figure 62 Figure 63

32
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Rear (Forward) Drum Assembly (Cont'd)

10. Install new lip sealsinto thegroovesintherear 15. Install theapply plateinto rear clutch housing,
clutch pistonwiththelipsfacing thebottom asshowninFigure74.
of thehousing (SeeFigure 76). 16. Install newfriction and steel platesintotherear

11. Lubricate bothlip seal sand the surfacesthat clutch housing, beginningwith afriction plate
they rideoninhousing with asmall amount of and alternatingwith asteel plate, until proper
Trans-Jel®. amount of plateshavebeeninstalled.

12. Install the pistonintotherear clutch housing Note: SomeModels3 Friction, and 2 Steels
with arotating motion and slight downward SomeModels4 Friction, and 3 Steels
pressure, ensuring no damagetolip seals 17. Install the pressureplateinto therear clutch

13. Install "Bellvill€" return springinto housing, as housing, asshowninFigure74.
showninFigure76. 18. Install the pressureplateretaining snapring

14. Install the"Waved" snap ringinto the bottom intoitsgroove, asshowninFigure 73, ensuring
groove, asshowninFigure 75, and ensurethat thatitisfully seated.
itisfully seated.

Continued on next Page.

I

"1st Design” "2nd Design " 3rd Design”
Fits 1978-1985 Fits 1986 Fits 1987 To Current

Theturbine shaftin the Forward (Rear) Clutch Housing haschanged threetimes. All of thehousingshavea
"larger" seal ring at the base of the shaft, and located on the housing boss. The 1978 through 1985 unitshave
onlyonesmall seal ring on theturbineshaft. The 1986 unitshavetwo small seal ringson theturbineshaftand
isstill anon-lockup unit. Finallythe 1987 to current unitshavethree small seal ringson the turbine shaft for
thelock-up units. Itisextremelyimportant that theturbine shaft be matched with the proper stator support, as
theyaredifferent for each design level shaft.

Figure 77
AUTOMATIC TRANSMISSION SERVICE GROUP
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STATOR
SUPPORT

OIL PUMP
HOUSING

COMPONENT REBUILD SECTION (Cont'd)
Valve Body Assembly
1. Removetheretaining screw for detent spring,
asshownin Figure 90, and removethedetent
spring.
2.Removevalvebody totransfer plateretaining
screws, asshownin Figure91.
3. Seperatethetransfer plateand valvebody, as
showninFigure92.
4. Removethecheckballsfromthevalvebody
cavities, asshowninFigure93.
Note: Therearetwo different checkball
configurations. Shownin Figure93
isthe1980tocurrentversion.

Continued on Page 44.

Figure 89
TORX BIT SPACER PLATE
DETENT SPRING
SCREW
VALVE BODY
TRANSFER PLATE OIL SCREEN
UNIVERSAL
HANDLE

DETENT SPRING

Figure 90 Figure 92
UNIVERSAL VALVE BODY

HANDLE SCREWS (13) 1980 TO CURRENT

TORX BIT

TRANSFER PLATE

MODELS SHOWN

THIS BALL MAY BE
PLASTIC ON LATER
MODELS

Figure 91

Figure 93
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GEAR
COVER

REAR COVER
BOLTS (10)

Figure 116

GEAR TRAIN DISASSEMBLY

1. If disassembly of thegear trainisnecessary
proceed asfollows.

2. Removethe 10 gear cover bolts, asshownin
Figurell6.

3. Removetherear transfer gear cover and clean
off theR.T.V. sedlant (SeeFigure 117).

4. Using special tool L-4434installed withtwo
bolts, asshowninFigure 118, removethe
transfer shaft gear retaining nut and washer.

5. Install gear puller onthetransfer shaft gear, as
showninFigure 120, andremovetransfer gear
usingthepuller (SeeFigure 120).

TRANSFER
SHAFT GEAR

GEAR COVER

OUTPUT
SHAFT GEAR

R.TV.
SEALER

OUTPUT SHAFT
GEAR

WASHER

NUT
TRANSFER

SHAFT GEAR

Figure 117

Figure 119

TRANSFER
SHAFT GEAR

SPECIAL TOOL
L-4434

OUTPUT

SHAFT GEAR

TRANSFER
SHAFT GEAR

GEAR
PULLER

Figure 118

92

Figure 120
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SPECIAL TOOL L-4406-1
WITH ADAPTER L-4406-3

DIFFERENTIAL
CARRIER

RING GEAR

FHAS

MY &

SPECIAL TOOL L-4406-1
WITH ADAPTER L-4406-3

RING GEAR

DIFFERENTIAL
CARRIER

GEAR TRAIN REPAIR
Differential Assembly

1. Removethedifferential carrier bearing cones
using the special toolsand proceduresshown
inFigures144 and 145. Thesametoolsare
usedfor bothsides.

2. Install new bearing conesonthedifferential
carrier using special tool L-4410, and presson
withanarbor press, asshowninFigure 146.
Againthesametoolsareused for both sides.
Note: Tagthebearing cupsasthey" must"
remain with theoriginal bearingcone. They
arematched and must not bemixed. Use
onlyapressfor installation asahammer
may not align cupsor conesproperly.

3. If itwasnecessary to replacethering gear,
install itonthecarrier andtorqueall ring gear
boltsto 70ft.Ibs. asshownin Figure 148.
Note: Alwaysinstall " New" ringgear bolts
when theringgear ischanged.

Continued on Page 60.

All Bearing Cups And Cones Are Matched
And " Must" Remain Together

BEARING BEARING

Cup

Figure 147

IMERSE RING GEAR IN BOILING
WATER FOR 15 MINUTES BEFORE
INSTALLING RING GEAR ON
DIFFERENTIAL CARRIER

Figure 146

Figure 148

AUTOMATIC TRANSMISSION SERVICE GROUP
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SPECIAL TOOL L-4406-1
WITH ADAPTERS L4406-2

OUTPUT
SHAFT
GEAR

Figure 164

GEAR TRAIN REPAIR (Cont'd)
Output Shaft

1. Removeoutput gear bearing coneusing special
tool and adapters, asshowninFigure 164.

2. Install new bearing coneon output gear, using
special tool L-4408 and arbor press, asshown
inFigure 165.

Note: Tagall bearingcupsasthey” must”
remain with theoriginal bearingcone. They
arematched and must not bemixed. Use
onlyapressfor installation, asahammer
may not align cupsor conesproperly.

3. Removetheoutput shaft from rear planetary
ring gear using press (SeeFigure 166).

ARBOR —

PRESS

SPECIAL TOOL L-4406-1
WITH ADAPTERS L4406-2

HANDLE SPECIAL TOOL
C-4171
REAR PLANETARY
OUTPUT RING GEAR
SHAFT
GEAR
Figure 165 Figure 167
ARBOR NOTE: SUPPORT ARBOR__—%
PRESS REAR RING GEAR PRESS SPECIAL TOOL
UNDERNEATH, NEAR C-4637
CENTER OF RING GEAR /
OUTPUT

SHAFT
\ / BEARING CONE

\ REAR RING

GEAR

REAR PLANETARY
RING GEAR

SPECIAL TOOL
C-4637

Figure 166
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Figure 168
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INCH POUND
TORQUE WRENCH

Turning Torque should be 3 to 8 inch pounds.

GEAR TRAIN REPAIR (Cont'd)
Output Shaft (Cont'd)

12. After turningtorqueiscorrect on output shaft,
reinstall thedifferential assembly, asshownin
Figure181.

13. Install new"O" ring on extension housing, as
showninFigure181, andlubewithasmall
amount of Trans-Jal®.

14. Torquethefour extension housing boltsdown
to28N-m(20ft.Ibs.) (SeeFigure 182).

15. Apply a1/8" bead of R.T.V. tothedifferential
cover,asshowninFigure183.

16. Install thedifferential cover ontotransaxlecase
andtorquethetenboltsto 19 N-m (14 ft.lbs.),
asshowninFigure184.

63

Figure 180
EXTENSION 'O" RING GOVERNOR DIFFERENTIAL
HOUSING Y PRESSURE COVER
PLUG
R.T.V.
SEALER
DIFFERENTIAL DIFFERENTIAL
ASSEMBLY ASSEMBLY
Figure 181 Figure 183
EXTENSION HOUSING
BOLTS (4)
AXLE SEAL
DIFFERENTIAL COVER
DIFFERENTIAL FILL
PLUG, EARLY MODEL
EXTENSION ’
HOUSING SEPERATE SUMP ONLY
Figure 182 Figure 184
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TRANSAXLE ASSEMBLY
Servos And Accumulator Components (Cont'd)

6. Install kickdown pistonrod guideand snap
ring, asshowninFigure211.

7. Compressthe pistonrod guideover pistonrod
andinstall snapring, asshowninFigure212.

8. Install new piston seal ringson accumul ator
piston, asshowninFigure213.

9. Install accumulator piston spring ontop of the
accumulator piston, asshowninFigure213.
10. Install theaccumulator cover, compressagainst
spring and install snap ring using thesnap ring

pliersahowninFigure215.

Continued on Page 76.

ACCUMULATOR
SPRING

ACCUMULATOR
PISTON

SEAL RINGS

Figure 213

SNAP RING

KICKDOWN PISTON
ROD GUIDE

"O"RING ACCUMULATOR

COVER

RETURN
SPRING

SNAP RING

ACCUMULATOR COVER

Figure 211

Figure 214

SNAP RING
PLIERS

SNAP RING

KICKDOWN PISTON
ROD GUIDE

KICKDOWN
BAND LEVER

ACCUMULATOR
COVER SNAP RING

SNAP RING
PLIERS

ACCUMULATOR
COVER

Figure 212

Figure 215
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VALVE BODY VALVE BODY
ATTACHING BOLTS (7)

GOVERNOR TUBES

VALVE BODY

PARKING ROD

Figure 238

TRANSAXLE ASSEMBLY (Cont'd)
Bottom Pan Components

7. Install theproper ail filter ontothevalvebody,
asshowninFigure241.
Note: The1978-1982 modelsuse™ Only" the
threeholetypefilter. The1983-UP models
use" Only" thetwo holetypefilter. Refer to
Figure241for illustrationsof both types.

Continued on Page 82.

Figure 239

VALVE BODY

SCREWDRIVER

"E" CLIP

PARKING ROD

Figure 240

3 HOLE OIL FILTER
(78-82 MODELS "ONLY")

VALVE BODY

2 HOLE OIL FILTER
(83-UP MODELS "ONLY")

VALVE BODY

Figure 241
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