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DESCRIPTION AND OPERATION

Electrical Component Function
I Bulkhead Connectors and Wiring Assemblies:

Provides electrical current flow path from vehicle
harness to internal transaxle electrical components
and provides oil sealing.

The Turbine Speed ffSS) is a variable reluctance
sensor used with the vehicle electronic control
system. The sensor, afong with a rotating exciter
wheel on the driven sprocket, sends a signal to the
EEGIV' The EEG{v reads this signaland rgacts to the
speed inforrnation it transmits by controlling the clutch
application.
The Shift Controlsolenoids provide Proper operating
gear selection and are controlled by the EEGIV. There
are three shift control solenoids in the AXOD'E. They
use a three port, normally open feed to controlthe flow
of oilto a hydraulic spoolvalve.
The Converter By-pass Clutch Solenoid is part of thE
torque converter. When energized by the EEGIV, it
seals transmission fluid under pressure and causes
the converter clutch to engage.
The Transmission OitTemperature Sensor C[OT)
informs the EEG{V of transmission oiltemperature. lt
is a thermister whose resistance varies according to
temperature.
The Variable Force Solenoid CVFS) is an analog
pressure regulator that varies transmission line
pressure as directed by the EEG-iV processor.

The Modulgted Lock'up Solenoid (MLUS) is part of the
system that control converter clutch slip. The solenoid
receives an alectronic signaltrom the EEC-IV
processor and uses this information to vary pressure
which sets the slip in the converter clutch.

Downshifts
Under certain conditions the transexle willdownshift
automaticatly to a lower gear range without moving the
shift selector lever. There are three such categories ot
automatic downshifts: coastdown, torque demand and
lorced or kickdown shifts.

Coastdown
The coastdown downshift occurs as the name
indicates, when the vehicle is coasting down to a stop'

Torque Demand
The second type of downshitt is torque demand. The
torque demand downshift occurs (automatically) . -
duri'ng part throttle acceleration when the demand for
torqul'is greater than the en-gbe can provide at that
gaai ratio-. The transaxle willdisengaqe the-converter
Autcn to provide added acceleration, if applied.

Kickdown
The third tyPe of downshift is the kickdown. For
paximum acceleration, the driver can force a
downshift by depressing the accelerator pedaltothe
floor. Aforced downshift into second gear ls posslote
below 88 km /h (55 mph)- Below approximately 4o
km/h (25 mph) a forcbd kickdown to first gear will
occlrr. A[ shift speeds specifications are subiect to
variation due to hre size and engine calibration
requirements.

AUTOMATIC TRANSMISSION SERVICE GROUP
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ldentification Tag
When servicing the automatic transaxle, refer to the
identification tag located on top of the converter
housing.
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DIAGNOSIS AND TESTING

The following diagnosis sequence is a proven method
for troubleshooting tne AXOD-E transaxle. DO NOT
attempt short cuts or assume someone else has done
the critical checks and adjustments.

Required Equipment:

o Engine/ Emissions Diagnosis' manual.

r Rotunda SUPER STAR ll Tester OO7-OOO41-A or
equivalent.

o Service jumper wire.

A UTOMATIC TRANSMISSION
,

r Flotunda DigitalVolt-Ohmmeter 014'O0407 or
equivalent.

. Gear Position Sensor Adjuster Tg 1P-70010-A or
equivalent.

AXOD-E Diagnostic Seguence

1. Determine customer concern relative to vehicle
usage.
o Hot or cold vehicle operating temperature
o Hot or cold ambient temPeratures

SERVICE GRO U P



2 .

3.

4 .

I Type ol terrain
o Vehicle loaded/unloaded
I City or highway driving

Fluid levelcheck. Check for contamination or
burnt smell.

Road test vehicle to confirm customer concern.
Inspect vehicle for non-Ford approved add-on
devices such as engine turbo's, car telepfrcnes,
cruise controls, CB radio, linear boosters, back
up alarm signals, computers elc., that if not
installed properly will affect EEGIV system or
transaxle function. Pay particular attention to
add-on wiring splices.

After road test with vehicle at normaloperating
temperature perform a EEC-IV Quick Test using
SUPER STAR llTester OO7-OOO41-A or
equivalent as outlined in Section 14 of the
Engine / Emissions Diagnosis' manual.

5 ,
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Transaxle Fluid Level Check
CAUTION: Vehicles should not be driven if fluid
level is below DO NOT DRIVE hole.

Tran sax le - Operatin g Ternperature
The automatic transaxle fluid levd can only be
established at an operating temperature of
66oC-77"C (150oF.17O" F) (dipstick is hot to the
touch). The operating temperature may be obtained
by driving 24-32km (15-20 miles) of city-type driving
with the outside temperature above lOoC (5OoF).

Transaxle - Room Temperature
NOTE: The AXOD-E transaxle cannot have fluid level
established at room temperature.
Fluid levelcan only be checked at room temperature
21 oC-3S"C (20.F-9S"F) (dipstick cool to the touch)
to verify that the level is above the DO NOT DRTVE
mark. lf fluid level is below, then add only enough
MERCON@ E4AZ-19582-B or equivalent to bring the
level above the DO NOT DRIVE mark. Operating
temperature must be obtained as ouflined to establish
correct fluid level if any ftuid is added during room
temperature check.

Dipst ick Reading
The fluid level on the dipstick should be within the
cross-hatched area at operating temperature. The
fluid levelon the dipstick shoufd read above the DO
NOT DRTVE mark (bonom hote on dipstick) at room
temperature.

T e c h n i c a l  S e r v i c e  l n f  o r m a t i o n
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Check the fluid as follows:
1. With the transaxle in PARK, engine at idle rpm,

foot brakes applied and vehicle on level surface,
move the transaxle selector lever through each
range, allowing time in each range to engage
transaxle. Return to PARK, applying parking
brake lully and bfock the wheels. Do not turn otf
the engine during the fluid level check.

2. Clean alldirt from the transaxle fluid dipstick cap
belore removing the dipstick from the filler tube.

3. Pullthe dipstick out of the tube, wipe it clean and
push it allthe way back into the tube. Ensure it is
fully seated.

4. Pull the dipstick out of the filler tube again and
check the fluid level.
NOTE: The fluid level indication on the dipstick
willbe different at operating temperature and
room lemperature. For the correct fluld level
reading on the dipstick, follow the appropriate
instructions stated previously.
CAUTION: lf vehicle has been operated for an
extended period at high speed, or in city
traffic in hot weather, or vehicle is being
used to pull a trailer, the fluid must cool
approximately 3O minutes after engine has
been turned off for an accurate reading to be
obtained.
CAUTION: Use of a fluid other than specified
could result in transaxle malfunction ?fidr or
failure.
lf necessary, add enough fluid through the filler
tube to raise the level to the correct height.
CAUTION: Do not overfill the transaxle. This
wilf result in foaming,loss of fluid through the
vent and possible transaxle malfunction. lf
overfill occurs, excess fluid must be
removed.

5. Installthe dipstick, making sure it is fulry seated in
the tube.

Overfillcan cause the fluid to foam and spillout
through the vent, resulting in a transaxle
malfunction.
Underfill can resuft in transaxle loss of
enEagernent or slipping. This condition is most
evident in cold weather or when the vehicle is
parked or being driven on a hill.

SERVICE GROUP



lf the transaxle tluid levelis checked when the
fluid is at room temperature, the dipstick could be
misread to indicate that fluid should be added. lf
fluid is added at this time, an overfill condition
could result when the fluid reaches operating
temperatures of 66"C-77"C (150"F- 170oF)
(dipstick hot to touch).

^oo Nor oRrvE" HoLE

FLUID LEVEL A?
OPERATING TEMPEBATUFIE
66 "c-7l.C (1 50"F-170 "Fl

t|Rrsc

Transaxle Fluid Condition Check
1. Make normal fluid check as outlined.

2. Observe color and odor of fluid. lt should be red,
not brown or black. Odor can sometimes indicate
an overheating condition or clutch disc or band
failure.

3. Use an absorbent white facialtissue to wipe
dipstick. Examine stain for evidence of solids
(specks of any kind) and lor antifreeze signs (gum
or varnish on dipstick).

lf specks are present in the oil or there is
evidence of antifreeze. the transaxle oilpan must
be removed for further inspection. lf fluid
contamination or transaxle failure is confirmed by
further evidence of coolant or excessive solids in
the cil pan, the transaxle must be disassembled
and completely cleaned and serviced. This
includes cleaning the torque converter.and
transaxle cooling system. lt would be a waste of
time to perform any further checks before
cleaning and servicing thetransaxle. During
disassembly and assembly, all overhaul chEcks
and adiustments of clearances and end play must
be made- After the transaxle has been serviced,
all diagnosis tests and adjustments listed in the
Diagnosis charts must be completed to ensure
that the condition has been corrscted.

High or Low Fluid Level
A fluid levelthat is too high willcause the fluid to
become aerated. Aerated fluid willcause low control
pressure and the aerated tluid may be forced out the
vent.
A fluid levelthat is too low can affect the operation of
the transaxle. Low level may indicate fluid leaks that
could cause iransaxle damage.

T e c h n  i c a l  S e r v i c e  I n f  o r m a t i o n

Shift Point Test
This test verifies that shift controlvalves are operating
properly.

Road Test
1. Bring engine and transaxle up to normal operating

temperature,

2. Operate vehicle with transmission selector in
Orange.

3. Apply minimurn throttle pressure and observe
upshift speeds and speed at which converter
clutch applies. Refer to Technical Service Bulletin
Special Specifications issue.

4. Stop vehicle and move transaxle selector to D
range. Repeat Step 3. Transaxle willmake all
upshifts except 3-4 and converter clutch apply
should occur above 46 km lh(27 mph).

5. Depress accelerator pedalto floor (WOT).
Transaxle should shift from third to second, or
third to first depending on vehicle speed, and
converter clutch should release.

6. With vehicle speed above 48 km / h (30 mph),
move transaxle selector from D range to 1 range
ftOW) and remove foot from accelerator pedal.
Transaxle should immediately downshift to
second gear. When vehicle speed drops below
32 km lh(2O mph), transaxle should downshift
into first gear.

7 . lf transaxle fails to upshift and /or downshift as
outlined, refer to Quick T€st.

In-Shop Test
The following items can be checked during an in-shop
shift test:
r Shift solenoids
r Valves
o Converter clutch

1. Raise front of vehicle so that front wheels are
clear of floor.
CAUTION: Do not exceed 97 km/h (60 mph)
indicated speedometer speed. Indicated
speed is one-half of actualtire sPeed. Do not
exceed recommended tire speed rating.
CAUTION: The susPension should not be
allowed to hang free. When the constant
velocity ioint is run at a very high angle, extra
vlbrations and damage to the seals and joints
can occur.

2. To check shift valves and shift solenoids, place
selector lever in O range. Apply minimum throttle
pressure and observe upshift speeds and speeds
at which converter locks up.

The transaxle should shift in the following order:

AUTOMATIC TRANSMISSION SERVICE GROUP
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o  1 - z

c 2-3
r Converter lockup
r 3-4

NOTE: Converter may remain locked up when
transaxle shifts into tourth.

At the shift points, the speedometer needle will
make a momentary surge, a slight driveline bump
may be felt and engine speed will drop without
releasing accelerator pedal. ff shift speeds are
not within specification, refer to Diagnosis for
Electrical systern in this section.

Quick Teet
The Qur,:k Tests are in the Engine/Emissions
Diagnosis'manualand must be used to diagnose
AXOD-E transaxle conditions.

The following is a guide to using the Quick Tests with
some special considerations to remember.

Quick Test 1
Perform the visual check and vehicle preparation
outlined in the Engine/ Emissions Diagnosis' m3nual.
NOTE: lt is possible to unknowingly correct some
symptoms when performing the necessary visual
check- By moving or wiggling a wiring harness to
insure proper connections some symptoms may be
eorrected. lt is important to the diagnostics to know
what actions have corrected the symptom. Therefore,
it may be a good idea to connect your tester prior to
perf orming the visual check.

Correct results of the Quick Test are dependent on the
proper operation of related non-EEGIV components.

It may be necessary to disconnect or disassemble
harness connector assemblies to do some of the
inspections, Pin locations should be noted before
disassembly.

Visual  Gheck
1. lnspect the air cleaner and inlet ducting.

2, Check allengine vacuum hoses for damage
leaks, cracks, blockage, proper roufing, etc.

3. Check EEC-IV system wiring harness for proper
connections, bent or broken pins, corrosion,
loose wires, proper routing, etc.

4. Checf the processor, sensors and actuators for
physicaldamage.

5. Check the engine coolant for proper level.

6. Check the transmission fluid levelquality and for
external leakage.

7. Make all necessary repairs hfore continuing with
Quick Test.

AUTOMATIC TRANSMISSION
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Ouick Test 2
Observe the Equipment Hookup procedures outlined
Engine / Ernissions Diagnosis' manual.

Use the Self-Test Automatic Readout STAR Tester,
Model OO7-OOOO 17 , or the SUPER STAR ll Tester,
ModelOOT-OOO41-A or an equivalent to access
self-test service codes.

NOTE: Refer to the illustration for Self-Test connector
pin orientation and STAR hookup. Afier the equipment
is properly hooked up, proceed to Quick Test Step
3.O.

Vehicle Preparation
1. Perform ALL safety steps required to start and

run vehicle tests - apply parking brake place shift
lever firmly into PARK position, block drive
wheels, etc.

2. Turn off ALL electricalloads-radios, lights,
AIC-heater blower fans, etc.

Using The Star Tester (OO7-OOO 17)
1. Turn thb ignition key off.

2. Connect the color coded adapter cable to the
STAR tester.

3. Connect the adapter cable leads to the proper
Self-Test connectors.

4. Connect the timing light.

STAF HOOKUF fWrH
AOAPTER CABLE ASSETBLY}

VEHICLE
SELFTEST
CONNECTORS

STAF
SERVICE
CONNECTORS

Ouick Test 3 (Key On Engine Off)
Follow the procedures as outlined in Engine I
Emissions Diagnosis'manual for the K.ey On Engine
Off Self-Test.

trtrD
frl I

tr
rt
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NOTE: As indicated in the test procedure, treat engine
idle as a separate fault and service it lirst.
The Key On Engine Off test provides both "hard"
failures (present at the time of lesting) and continuous
memory codes. Always service the hard failures first.
These are displayed first on the tester. For AX@€
taults most codes are stored in memory. The pinpoint
tests for these codes are covered in this Section.

How to Run the Key On Engine Off Sell-Test
DO
r Verify that the vehicle has been properly prepared

accordins to QUICK TEST STEPS 1.O and 2.O
I Start engine and run untilat operating temperature.
r Turn engine off and wait 10 seconds.
r Activate Self-Test.

-STAR Tester: Latch the center button in the down
position.
-Andog VOM: Jumper STI to SIG RTN at the
Self-Test connectors.
-GHECK ENGINE or SERVTGE ENGINE SOON
Light (MlL): Jumper STlto SIG RTN at the Self-Test
connectors. Service Godes willbe flashed on the
CHECK ENGINE or SERVICE ENGINE SOON Ught.
- Messa ge Center (Continental Applications On ly) :
Refer to Appendix: Self-Test.

I Place ignition key in the ON position.
r Record all service codes displayed.

DON'T

r Depress throttle during Key on Engine Off Self-Test
on gasoline engine applications.

The SUPER STAR llTester can read fast codes as well
as slow codes, and can be used on Ford EEC-IV as
wellas MCU and MEGS systems. A built-in Self-Test
memory will retain the codes as they are received.
Th€ SUPER STAR llTester also contains a beeper for
running the wiggle tests.
After hooking up the SUPER STAR ll tester and turning
it on, the SUPER STAR ll will briefly displav 888- lt will
also light allthe prompts on the left side of the display
and the speaker will beep. When the tester is ready,
both the STFLO and STGLO willbe on, but the
readout willbe blank if the vehicle key is off.

Key On Engine Off (KOEO) Self-Test
1. Plug in both connectors of the tester to the mating

connectors of the vehicle.

2. Determine the type of system you have (EEC-IV
or MECS) and set the switch to the proper type-

3. Select fast code mode or dow code mode with
the rnode selector switch.

4. Turn ON the power to tester.

5. Depress the test button on the tester to the test
position.

6. Turn ON the vehicle ignition key.

The tester will now read any Self'Test codes in this
mode.

AUTOMATIC TRANSMISSION SERVICE GROUP
9



Ul,srsG T e c h n i c a l  S e r v i c e  I n f o r m a t i o n

Quick Tcst 4.0 (Computed Timing Check, Gas
Englne Onty)
This Quick Test is used to diagnose engine idle
concerns only. Keep in mind however, that any engine
concerns or codes should be serviced BEFOREthe
transaxle concerns are senriced.

AUTOMATIC TRANSMISSION SERVICE GROUP
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ACTION TO TAKE
PERFORM KOEO SELF.TEST

If ..CHECK ENGINE"
or "SERVICE
ENGINE SOON" light
is on: GO to
Continuous Memory
coda charls, Quick
Test Step E.0, before
addressing any other
symptorfls.

lf engine runs rough
or idles rough: GO to
Pinpoint Test Step 52,
except DIS/EDIS
vehicles. GO to Quick
Test Step 3.1.

lf engine is a no start:
GO to Pinpint Test
Step A1, except EDIS
whicles, GO to
Pinpoint Test Step
AA1.

lf th€s€ symptoms are
not pres€nt: GO to
Quick Test Step 4.0.

lf KOEO servbe
codes are received:
GO to KOEO code
charts, Ouick Test
Step 6.0.

lf no service codes
are received: GO to
Pinpoint Test Step
oA1.

. Start engrn€ and idb until whicle is at operatirlg
tamPerature.

i-fOTE: lf ergiru does not start or stalls after starting,
continue to perforrn KOEO Self-Test.

r l(ay off, wait t0 secgnds.

o Actirrate self.Test.

r Key on, engine off.

NOTE: lf additional information is required for KOEO
Self-Test, refer to eubk Test Appendix.

r Record all KOEO and Continuous Mernory Codes
receiwd.

o ls a PASS code "ll" present in KOEO?
(11, ll-lGarry code).

NfiE: The first two '11's" arg PASS codes frqn
KOEO. The "10^ is consfulered the seoarator
code beturo€n KOEO ard Continuous'Menrory.
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TEST STEP RESTJLT ) ACTION TO TAKE

4.0 | cotupurED TrMrNc cHEcK

Yes

No

GO to Quick Test 5-0.

GO to Pinpoint Test
Slep P2.

o l(ey otf , wait 10 seconds.

o Activate Engine Runnirg Self-Test.

o Start engine.

NOfE: lf additircnal information is required for Engine
Runnirg Self-Test, refer to Ouick Test Appendix

ll engine starts but stalls or stalls durirg
Self-Test, GO to Pinpoint Test Step S1.

Ergine Running Service Code 98 indicates
whicle is in Failure Mode Etfects Managment
(FMEM) arrd DID NCIf PASS KOEO
On-Dernand/Continuous Memory Sdf-Test.
Engine Runnirg Self-Test cannol be perforrned
while in FMEM. Go to Continuous Mernory code
charts, Qubk Test Step 8.0,

I Check computed timiqg atter the last service code
has been displayed. The timing will rEmain fixed for
two minutes, unless Self-Test is deactivaled.

NOTE: Computed timing is equal to bass timing plug
20 clegrees BTDC !,vith 3 degress tobrarrce.
See vehicle decal lor correcl base timing.

I ls computed timing within specs?

Quick Test 5 (Engine Running)

The Engine Running Self-Test provides "hard" failures
only. lf the Key On Engine Ott test indicates no hard
failures, the Engine Running test should always be
performed next it should be noted that transaxle fault
codes will appear in continuous memory since the
system remains on during drive cycles. Special
considerations for the Engine Running Self-Test include
the following:

o lf a code other than 1 1 appears on the "Engine
Running" display, a fault is present; look up the fault
on the Service Code Chart to find the corresponding
Pinpoint Test.

r lf the engine starts but stalls, or stalls during
Self-Test, Go to Pinpoint Test Step S 1.

r On vehicles equipped with the Brake On/Off Switch
(BOO), the brake pedal MUST be depressed and
released AFTER the lD code.

r On vehicles equipped with the Power Steering
Pressure Switch (PSPS), within 1 to 2 seconds after
the lD code. the steering wheel must be turned at
least one-half turn and released.

o The Dynamic Response code is a single pulse (or a
10 code on the STAF Tester) that occurs 6'20
seconds after the engine running identification code.
(See APPENDIX: Code Output Format')

o When the Dynamic Response code occurs' perform
a brief wide-open throttle.

How to Run the Engine Running Self-Test
DO
o Deactivate Self-Test.
r Start and run engine at 2,O00 rpm for two minutes.

This action warms up the EGO sensor.
r Turn engine otf, wait 1O seconds.
o Activate Self-Test.
o Start engine.
r After the tD code, depress and relaase the brake

pedalif appropriate. See Special Note above-
I After the lD code, within 1 to 2 seconds, turn the

steering wheelat least one'half tum and then
release it. if appropriate. See SpecialNote above.

AUTOMATIC TRANSMISSION SERVICE GROUP
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o I ? QVnamic Response Code occurs, perform a
brief wide-open throttte (WOT).

r Record allservice codes displayed.

DON'T
o Depress the throttle unless a Dynamic Response

Gode is displayed.

PERFoRM ENGTNE RUNNTNG selr_resr

ll any Continuous
Memory service codes
were rec€ived in
Oulck Test Step 3.0.

GO to Continuous
Memory Code charts
Quick Test Step 8.0.

ll a Gontinuous
Memory PASS Code
(11) was received in
Ouick Test Step 3.0
and no symploms are
present: EEC-lV
diagnostic testlng is
complete.

lf a Continuous
Memory PASS Code
(11) was received in
Quick Test Step 3.0
and symptoms are
present: GO to
Diagnosis By
Symptom chart Qurck
Test Step 9.0.

lf Engine Flunning
servicg codes are
received: GO to
Engirre Flunning code
charts, Ouick Test
Step 7.0.

lf no service codes
are received: GO to
Pinpoint Test Step
CTA1.

r Deactivate Self-Test.

r Activate Engine Running Setf-Test.

. Start engirr and idle until vehicle is at operating
tsmpeEture.

iIOTE: lf additional inlormation is required tor Engine
Running Self-Test, refer to euick Test Apftndix.

o Record all service codes displapd.

NOTE: Engine Flunning Servbe Code 99 indicates
whicle is in Failura Mode Eflects Managrnent
(FMEM) and DtD NgI PASS KOEO
On-Dernand/Continrrcus Menrory Self-Test.
Engine Running Setf-Tesl cannot be perfornnd
while in FMEM. Go u Contirnrous Mennry code
charts, Quick Test Step E.0,.

. ls a PASS Code (fl) recaived durlng Ergire
FlunnirB Setf-TEst?

Ouick Test 8 (Continuous)
After.servicinQ any Key On Engine Off or Engine
Running hard failures and a pais code (1 1) G received
on.both, yorlcFn then service the Continuous Memory
(intermittent) iodes only if they are intermittent codes
which is true for most engine problems, but not lor
AXOO-E transrnissions.

Some special considerations for Continuous testing:
I The cause of some Continuous Mernory Codes may

have been eliminated if Key On Engine Off and /or
Engine Running codes were serviced. Always retest
and service only the codes thatstillremain.

AUTOMATIC TRANSMISSION SERVICE GROUP
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r lf one or more of the following codes are present, go
to the Pinpoint Test indicated in the Quick Test
service code charl first: The corresponding Pinpoint
Tests tor the above codes check the processor and
wiring harnesses to the solenoids. lf these tests fail
to locate a fault, go to the "Drive Cycle Test" for
codes or the Electrical Diagnosis Chart Index in this
Section. REPEAT the Quick Test atter completing
servhe on these codes.

I lf the Continuous test passes (code 1 1) and a fault
is still present, reler to the "Diagnostic By
Symptom" Charts (Quick Test 7.O).

r lt should be noted that fault codes in continuous
memory willbe erased while disconnecting the
battery, exit Self-Test while the codes are being
displayed, or by disconnecting the processor. lt is
advisable to record allcodes displayed on paper so
one will not lose sight of effectively diagnosing the
customer's concern.

Continuous Monitor Mode (Wiggle Test)
r lt may be necessary to service non-EEC-lV faults

before running Quick Test. Refer to
Engine,' Emissions Diagnosis' manual Section 2.

. Continuous Memory Codes recorded in this step will
be used for diagnosis in Step 5.0 after PASS gode
1 1 is received in both the Key On Engine Off and the
Engine Running Self-Tests.

r Deviation trom this procedure may cause the output
of false codes.

e Refer to Quick Test Appendix for further information
on how to read code output.

r The Continuous Monitor Modes allow the technician
to ATTEMPT to re-create arf intermittent fault.

Key On Engine Off  Wiggle Test Prrcedure
1. Hook up a STAR Tester as shown in Quick Test

Step 2"O.

2. Turn the ignition key to the ON position.

3. Activate, wait 1O seconds, deactivate and
rbactivale Self-Test.

4. You are now in the Continuous Monitor Mode.

5. Tap. move, and wiggle the suspect sensor
and / or harness. When a fault is detected, a
Continuous Memory Gode willbe stored in
memory. This will be indicated as tollows
depending on the type of equipment being used:

o STAR Tester: Red LED lights and/or
continuous tone.

. CI-{EGK ENGINE oT SERVIGE ENGINE SOON
lndicator Lights

Engine Running Wiggle Test Procedure

1. Hook up a STAR Tester as shown in Quick Test
Step 2.O.

2. Key off . wait 1O seconds.

3. Start the engine.

4. Activate Self-Test, wait 1O seconds, deaclivate
and reactivate Self-Test. DO NOT shut the engine
otf-

5. You are now in the Engine Running Continuous
Monitor Mode.

6. Tap, move, and wiggle the suspect sensor
andlor harness. When a fault is detected, a
Continuous Memory Code willbe stored in
memory. This will be indicated as follows
depending on the type of equipment being used:

r STAR Tester: Red LED lights and /or
continuous tone.

. CHECK ENGINE or SERVICE ENGINE SOON
Light (MlL): Lights

Electrical System
Thelollowing Pinpoint tests are to be performed if a
concern is found with the transav.le. Before these tests
are'performed, the Electronic Engine Control (EEC{V)
Quick-Test in the Engine /Emissions Diagnosis' rnanual
should be performed to determine if any service codes
for the transaxle appear. lf any of the lollowing service
codes appear during the Quick'Test the AXOD-E drive
cycle test for continuous codes should be performed,

Service Codes
r 645, 646, 647, and 648: Refer to Diagnosis Chart

and Pinpoint Test Summary for definition of code.
r 629: Transaxle converter bypass clutch solenoid

circuit faited always open or always closed.

The fotlowing service codes are not transaxle-related
but can affect converter bypass clutch operation.
Service these components before servicing the
transaxle codes:
. 112:-54oF indicated air charge temperature (ATC)

circuit grounded.
| 113: -4O"F indicated ACT circuit open.
' 114: Air charge temperature (AGT) sensor out of

range.
o 116: Engine coolant temperature (ECT) senor out of

range.
. 117: ECT short circuit.
o 118: ECT open circuit .
. 1212 Throttle Position (TP) sensor out of range-
t 122: TP sensor below minimum voltage'
o 123: TP sensor above minimum voltage.

r 452: Vehicle speed sensor (VSS)'not functioning.

r 519: Power steering pressure switch circuit'

o 521: Power steering pressure switch did not
change states.

AUTOMATIC TRANSMISSION SERVICE GROUP
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o 535: Brake On / Otf (BOO) switch always open or
brake not applied during Engine Running
On-Demand Self Test.

AXOD-E Drive Cycle Test
After performing the EEC-IV Quick Test, the following
Drive Cycle for checking AXOD-E continuous codes
should be performed.

1. Record and erase EEC-IV Quick Test codes.

2. Verity transaxle ffuid level is correct.

3. Warm engine to operating temperature.

4. With transaxle in D range, lightly accelerate from
a stop to 64 km i h (40 mph) to allow transaxle to
shift into third gear. Hold speed and throttle
opening steady for a minimum of 15 seconds.

5. Accelerate from 65 km I h (4O mph) to 8O km / h
(50 mph) to allow transaxle to shift to fourth gear.
Hold speed and throttle position steady for a
minirnum of 15 seconds.

6. With transaxle in fourth gear and maintaining
steady speed and throttle opening, lightly apply
and release brakes (to operate brakelamps). You
may feelthe converter locking and unlockirig.
Then, hofd speed and throttle opening steady for
an additional five seconds minimum.

7. Brake to a stop and remain stopped for a
minimum of 20 seconds wilh transaxle in D range.

8. Repeat steps 4 through 6 at least five times.

9. Perform EEC-V Quick-Test and record
continuous codes.
r Service any non-transmission error codes first

as they can directly affect the operation of the
transmission. Repeat the quick test and road
test to verify correction.

r lf one of the following codes appears during the
EEC-N guick t6$t, $€rvice it first bcforc
continuing with the transmission diagnosis.

SERVICE CODE: 634 -PINPOINT

Servhe
Codc EECIV Ouick Teet Sectbn Plnpoint

Est

452 Continuors M

6A Key on Engne Ofl B

622 KOEO c
624 Continuous, KOEO E

625 KOEO E

628 Contiruous J

629 KOEO I

634 Continuous A

636 KOEO, Kay On Engirr running N

637 KOEO, Continuors N

638 KOEO. Continorrs N

639 KOER, Contiruou I

641 KOEO D

545 Continuous F

646 Continuous

ffiI Continuous H

648 Contirnrous I

649 Continuous E

651 Continrcus

6s2 KOEO J

TEST A

TEST STEP RESULT ACTION TO TAKE

A1 |  nolusr MANUAL LEvER post loN sENson

Tool f i ts

Tool does not
f i t

GO to  42.

ADJUST sensor
acco id ing to  ad justment
procedures in  th is  manual
and REPEAT Ouick Test  in
the Engine /  Ern iss ions
D iagnos i s '  manua l -

r Apply the parking brake.

e Place transmission in NEUTRAL posit ion.

r Verify that Manual Lever Posit ion Sensor Tool
T89T-7OO1O-J f i ts  in  appropr ia te  s lo ts .

AUTOMATIC TRANSMISSION SERVICE GROU P
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TEST STEP FESULT ACTION TO TAKE

A2 CHECK OPERATION OF MANUAL LEVER POSITION
SENSOR

Resistance
within
specif icat ion

Resistance not
in speci l icat ion

FIEPEAT QUICK TEST in
the Engine / Emissions
Diagnosis'  manual

REPLACE Manual Lever
Posit ion Sensor and
REPEAT OUICK TEST in
the Engine lEmiss ions
Diagnos is '  manual .

r Disconnect vehicle harness trom MLPS.

r  Inser t  ManualLever  Pos i t ion SensorTester  harness
(DSST- 1OO lO-A) or equivalent into the Manual Lever
Posit ion Sensor Connector.

r Plug VOM into Manual Lever Posit ion Sensor Tester.

r Verity continuity ONLY occurs in the 3 continuily
posit ions. For example: with the tester in the NIP
posit ion. continuity should occur ONLY when the
Manual Lever is in N or P posi l ions, and not R @ 2 or
1 posit ions, with the tester in "R" posit ion, continuity
should occur only when the manuallever is in "R"
posit ion, and not P N O 2 1 posit ions. (Start and
backup c i rcu i t . )

I  Posit ion Tester on the ohms posit ion. Verify thal the
resistance readings lor each posit ion of the manual
lever, P, R, N. O, D. 1, are within specif icat ions as
shown on the front of MLPS tester.

SERVICE GODE: 634-PINPOIHT
TEST A (Continued)

SERVICE CODE: 621 - PINPOINT
TEST B

TEST STEP RESULT ACTION TO TAKE

B 1 CHECK HARNESS CONNECTIONS

Yes

No

GO to 82.

SERVICE as required.
REPEAT Quick Test.

Check that the vehicle harness connector is ful ly
engaged on the lransaxle side bulkhead connector.

Check thai the vehicle harness connector lerminals
are ful ly engaged in the connector.

a

a

82 GHECK SOLENOID AND HARNESS FOR RESISTANCE
GROUND

Yes

No

GO to 83.

GO to 85.

I Disconnect vehicle harness at transaxle side
bulkhead connector.

.  lnstal l  test harness to the side bulkhead conneclor,

r  Connect  ohmmeter  negat ive lead to  tes t  harness
Blue wire and posit ive to Green wire.

r  Res is iance should  be 12-30 ohms for  so lenoid .

I Leave ohrnmeter posit ive wire connected to green
lead and louch ohmmeter negative lead to engine
ground.

r No ground ( inf ini te resistance) is alf  owed.

AUTOMATIC TRANSMISSION SERVICE GROUP
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SERVICE CODE: 621 - PINPOINT
TEST B (Continued)

TEST STEP RESULT ACTION TO TAKE
B3 CHECK SOLENOID MECHANICS POWER APPLTED FOR

CLICK

Yes

t io
GO to 84.

GO to 85.

. Connect Green wire of tesl harness to + 12 volts
using a fused jumper wire.

o Momentari ly touch Blue negative test harness wire lo
engine ground.

r Listen for solenoid cl ick when ground is touchecl. A
stethoscope may be reguired to hear ct ick through
pan.

I Cl ick denotes solenoid is electr ical ly OK.

CAUTIOH: Do not connect a power Supply with
reverse polarity to these wires or colenoid diode
will fait.

84 CHECK VEHICLE HARNESS FOR CONTINUTW AND
GROUND

NOTE: Refer to lhe AXOD-E transarlc wlring harness
terminal locations and color codas precedlng theee
pinpoint tests.

Disconnect vehicle harness from processor and side
bulkhead connector.

Check for continuity between Pin 51 on the 60 pin
conneclor and the 51 shift solenoid pin. See diagram
below. Must have continuity. Check from pin Sl to
ground. No ground is allowed.

Reconnect EEC-IV processor connector, turn the
ignition key to run position. Check all three solenoid
bulkhead connector pins marked in diagram below.
Must have banery voltage to actuate solenoids.

VE}IICLE HARilESS TO TRANSAXLE SIDE SJLI

{  ,  
*1R8, .

LOOI'

ECC-|V PROCESSOA
coNNEC?Oe

HOT IN KEY .RJil" POSITION

Yes

No

GO to 85.

SERVICE as required.
REPEAT quick test.

fiErD COaT|NECTOR '+ WtFtE 37.57

wtRE ssz wfRE st SSt

wtRE ss3 55 + wlRE 37.57

'+ WIFE 37.57
VCHELE TRAIISAXLE
S|DE AULX}IEAD COflNECTOF

Loorflxc ritTo YEH. coritirEcron
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TEST STEP RESULT ACTIOT{ TO TAKE

B5 CHECK INTERNAL CONNECTIONS CHECK INTERNAL
WIRING

Yes

No

REPLACE EEC.IV
processor and rePeat
quick lest.

REPAIR oT REPLACE
bulkhead connsctor
harness or solenoid as
required. REPEAT quick
test.

r Remove transaxle side oi l  pan.

r Check that internal solenoid connectorwith the while
(+) and green (-) wires is firmly connected to the
solenoid connector and does not pull otf easily or fil
loosely.

r Remove connector trom solenoid by lifting on the end
of reiaining tab while pul l ing on wire end of the
conneclor.

r Check both wires in the solenoid connEctorto the
bulkhead connector terminals by measuring the
resistance of each wire.

o  Res is tance should  be less than 2.0  ohms.

o Check resislance ol the solenoid. Resistance should
be 12-3o ohms,

SERVfCE CODE: 621 - PlllPOlt{T
TEST B (Continucd)

SEFVICE CODE: 822 - PIHPOINT
TEST C

TEST STEP RESULT ACTION TO TAKE

c 1 CHECK HARNESS CONNECTIONS

Yes

No

GO lo C2.

SERVICE as required.
REPEAT Quick TESI.

Gheck that the vehicle hamess connector is fully
engaged on the transaxle side bulkhead conneclor.

Check that lhe vehicle harness connector tBrminals
are fully engaged in the connector.

o

a

c2 CHECK SOLENOID AND HARNESS FOR RESISTANCE
AND GROUND

Yes

No

GO to C3.

GO to C5.
r Disconnect vehicle harness at transsxle side

bulkhead conneelor.

. Install lest harness to lhe side bulkhead connector,

r Connect ohmmeter negative lead to test harness red
wire and posit ive to yel low wire.

I Resistance should be 12-3O ohms for solenoid.

r Leave ohmmeter positive wire connected to yellow
lead and touch ohmmeter negative lead to engine
ground.
No ground (infinite resistance) is aflowed-

c3 CI.IECK SOLENOID MECHANICS POWER APPLIED FOR
CLICK

Yes

No

GO to C4,

GO lo C5.
r Connect yellow wire of test harness to + 12 volts

using a fused iumper wire.

. Momentarily touch red negative test harness wire to
engine ground

. Listen for solenoid cl ick when ground is touched. A
stethoscope may be required to hear cl ick through
pan-

r Cl ick denotes solenoid is electr ical ly OX.

CAUTION: Do not connect ! power supply with
reyersG polarity lo theee wirss or rolenoid dlode
will fail.



lZRrsE T e c h  n i c a l  S e r v i c e  I n f  o r m a t i o n

AUTOMATIC TRANSMISSION SERVICE GROUP

SERVICE GODE: 622 - P|I{POINT
TEST C (Continued)

Yes

No

r Disconnect vehicle harness from processor and side
bulkhead connector.

e Check for continuity between Pin 52 on the go pin
conneclor and the 52 shif t  solenoid pin- See diagrarn
below. Must have continuity. Check from Pin 52 to
ground. No ground is al lowed. Reconnect EEC-IV
processor connector.

I  Turn the ignation key to run posit ion- Check al l  three
solenoid bulkhead connector pins marked '* in
diagram below. Must have battery voltage to
activate solenoids.

VEHICLE HAFNESS TO TRANSAXLE SIOE EULKHEAD COTJNECTON

GO to C5.

SERVICE as required-
REPEAT QUiCK Test,

' +  w lF lE  37 .57

wlF lE  5r  ss r

'  +  WIRE 37-52

wtRE \t lFlE SS.,_

LooM wlgE ss3 55d

' + WIFIE 37-57
ECC.TV PHOCESSOn

CO'{HECTOF

HOT IN XEY .BUN' POSITION
VETIICLE ITARHESS TRANSAXLE
SIDE BULXHEAD COI,{NECTOR

LOOKING IN?O VEX. CONNECTOF

ACTION TO TAKE

CHECK VEHICLE HAFNESS FOR CONTINUITY AND
GFIOUND

NOTE: Beferto the AXOD-E transaxle wiring harness
tcrminal location and color codes preceding theee
pinpoint tests.

CHECK INTERNAL CONNECTIONS CHECK INTEFINAL
WIRING

N o

REPLACE EEC.IV
processor and repeat
Quick Test.

SERVICE or REPLACE
bulkhead connector
harness or solenoid as
required. REPEAT Ouick
Test .

e Rerhove transaxle side oi l  pan.

. Check that internal solenoid connector with the red
(+) and blue wires is t i rmly connected to the solenoid
connector and does not pul l  of easi ly or f i t  loosely.

e Bemove connector from solenoid by l i t t ing on the end
of relaining lab while pul l ing on wire end ol the
connector.

.  Check both wires in the connector to the bulkhe-ad
conneclor lerminals by measuring the resistance of
each wire.

o Flesistance should be less than 2.O ohms.

r Check resistance of the solenoid. The resistance
should  be 12-3O ohms.

SERVICE CODE: 641 - PIHPOINT
TEST D

TEST STEP RESULT ACTION TO TAKE

D 1 I cxecx HARNESS coNNEcTIoNS

Yes

No

GO lo D2.

SERVICE as required.
FIEPEAT Ouick Test.

.  Gheck that the vehicle harness connector is ful ly
engaged on the transaxle side bulkhead connector.

r Gheck that the vehicle harness connector terminals
are ful ly engaged in the connector.

r8
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TEST STEP RESULT ACTION TO TAKE

o2 CHECK SOLENOID AND HARNESS FOR RESISTANCE
AND GROUND

Yes

No

GO to D3.

GO to D5.

r Disconnect vehicle harness ai transaxle side
bulkhead connector.

r lnstal l  test harness to the bulkhead connector.

r Connect ohmrneter negative lead to test harness
white wire and posit ive lo black wire.

r Flesistance should be 12-3O ohms for solenoid.

. Leave ohmmeter positive wire connected to black
lead and touch ohmmeter negative lead to engine
ground. No ground ( inf ini te resistance) is al lowed.

D 3 CHECK SOLENOID MECHANICS POWER APPLIED FOR
CLIGK

Yes

No

GO to D4.

GO to D5.
r Connect black wire of test harness to * 12 volts using

a fused iumper wire.

o Momentarily touch white negative test harness wire
to engine ground.

o Listen for solenoid cl ick when ground is touched. A
stethoscope may be required to hear click through
pan.

r Click denotes solenoid in electrically OK:

CAUTION: Do not connecl. pout.r aupply with
reyer3e polarity to thecc wirer or rolsnoid diodc
will fail.

04 | cxecx vEHlcLE HARNESS FOR CONTINUITY AND

I GROUND

I *Org, Reler to the AXOO-E transarlc wirine harnllt

I tcrminat iocationr and color codcr prccoding thcso
I pinpoint tests.

V",

bulkhead conneclor
l N o

o Check for continuity between pin 55 on the 60 pin I
conneclor and 55 shif t  solenoid pin- See diagram I
below. Must have continuity. Check frorn pin 55 to I
ground. No ground is al lowed. Reconnect EEG{V I
processor conneclor. I

r  Turn the igni i ion key lo run posit ion. Check al l three I
solenoid bulkhead connector pins marked '* in I
diagram below. Must have battary voltage lo acluale I
so lenoids.  I

VEHICLE HARNESS TO TRANSAXLE SIOE BULK}IEAD CONilEC'OR

wrRE ss3 55
'+ WIRE 37.57

+

ECC-IV PRCTC€ssoR
COI{NEGTOR

}IOT IN KEY "RUN'FOS]TION
VEHICLE HAR
SI.r EULKHE

tool${G ll'lro

wtRE ssz

GO to D5.

SERVICE as required.
REPEAT Quick Test.

- t ' +  W f R E  3 7 - 5 7

- D  t l
6i l i  wrRE 51SS1

v F a  t t

4y7i.+ wrRE 37-5?
-1/
5
NSSS lRAltlSAXLt
lp col{ilEcToF
vEr{. co0lilEcroR

SERVICE CODE:641 - PlilPOlt'lT
TEST D (Continued!

AUTOMATIC TRANSMISSION SERVICE GROUP
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SERVICE CODE: 641 - PlNpOtt{T
TEST D (Continucd)

SERVICE CODES: 624, 625, G49. 55'l

TEST STEP RESULT ACTION TO TAKE
D5 CHECK INTERNAL CONNECTIONS CHECK INTERNAL

WIFING

Yas

No

REPLACE EECiV
processor and REPEAT
Quick Test .

SERVICE or REPLACE
bulkhead connector
harness or  so lenoid  as
required. REPEAT Quick
Test.

e Rernove transaxle side oi lpan-

r Check that internal solenoid connector with the
yel low (*) and black wires is f i rmly connected to the
solenoid connector and does not pull off easily or fit
loosely.

I Rernove connactor from solenoid by ilfting on the end
of retaining tab while putl ing on wire end of the
connector.

r Check both wires in the conn€ctor to the bulkhead
connector terminals by measuring the resistance of
each wire.

I Resistance should be less than 2.O ohms.
e Check resistance of the solenoid. Resistance shoutd

be 12-30 ohms.

- PINPOINT TEST E

TEST STEP RESULT ACTIOH TO TAKE
E 1 CHECK HARNESS CONNECTIONS

Yes

No
GO to E2.

SERVICE as required.
REPEAT Quick Test.

r Check thet the vehicle harnass connsclor is fully
engaged on the transaxls bulkhead connector.

r Cheek that the vehicle harnsss connectorterminals
are tully angaged in the connector.

E2 CHECK SOLENOID AND HARNESS FOR HESISTANCE
AND GROUND

Yes

No
GO to E3.

GO to E5.

o Disconnect vehicle harness at transaxle upper
bulkhead connector.

r Install test harness to the upper bulkhead connector.

. Connect ohmmeter negative lead to test harness blue
wire and positive to yellow wire.

o Rssistance should be 2.5-6.5 ohms for solenoid.
o Leave ohmmeler posilive wire connected to yellow

lead and touch ohmmeternegativc lead to engine
ground. No ground (infinite resistance) is altowecl.

AUTOMATIC TRANSMISSION SERVICE GROUP
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SERVICE CODES: G24,625,6f9, 651
- PlllPOlltlT TEST E (Continued)

TEST STEP RESULT ACTIOH TO TAKE
E3 CHECK SOLENOID MECHANICS POWER APPLTED FOR

cLrcS -. _
I  Connecl yel low wire of test harness lo + 12 volts

using a tused jumper wire.

o Momentari ly touch blue negative test harness wire to
engine ground.

r Listen for solenoid click when ground is touched. A
stethoscope may be required to hear click through
pan.

r Cl ick denoles sotenoid is etectr icai ly Of.

CAUTION: Do nol connccl a powcr rupply wlth
reyct8o eolarity to thcre wlrer or rolenold diode
wil l  fai l .  (EPC solsnoid dorr not have a diode,)

ALTERNATE FUNCTIONAL ECP TEST

r Connect 0- tOO psigauge to transaxle TV port.  Tesl
as above by momentari ly touching the blue negative
test harness wire to ground- This energizes EpC
solenoid. EPC energized = 1O-2O psi.  EpC
deenergized = 75.85 psi.

Yes

No )t

GO to E4.

GO to E5.

E4 CHECK VEHICLE HARNESS FOR CONTINUTTY AND
GROUND

NOTE: Reler to the AXOO-E tranraxle wiring harnclr
tcrminal locationg and color coder prcccdlng thcce
pinpoint tcsts.

Disconnect vehicle harness from processor and
upper bulkhead connector.

Gheck for continuity between pin 36 on the 6O pin
connoctor and the EPC g8 sotenoid pin. See diagram
below. Must have continuity. Gheck from pin 3g to
ground- No ground ( inf ini te resistance) is al lowed.
Reconnect EEC-lV processor conneclor.

Turn the ignition key to run position. Check the
bulkhead pin marked . * tor EpC, must have battery
vo l tage to  actuate so lenoid .

vEHtcLE HAFI|ESS TO TnAitsnxLg ul

ECC.IV PFOCESSOR
CONNESTDR

HOT I1.{ KEY .RUN''  POS'TION

COT.INEgrDR

WIRE

too"--

Yes

No

tl uo to Es.
)l SenvlCE as required.

I 

REPEAT ouick resr=

I
I
I
' +  W]RE

'PEF SULKHEAD

Tgr wRE {9

wlFE a5.

'+ WIFIE 3?-57

ffi WNE 38 Erc

WIRE 53 MLUS

' -
VEHICTE HASi{ESS TRAIISAXLE
UPPER BULKHEAD CONNECTOR

AUTOMAIIC TRANSMISSION SERVICE GROUP
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TEST STEP RESULT AcfloN ro raxe

E5 CHECK INTERNAL CONNECTIONS CHECK INTERNAL
WIRING

Yes

No

REPLACE EEC.IV
processor and REPEAT
Quick Test .

SERVICE or REPLACE
bulkhead connector
harness or solenoid as
required. REPEAT Ouick
Test,

t  Remove transaxle side oi lpan-

r Check that internal solenoid connector with the white
(*) and green wires is f i rmly connected to the
solenoid connector and does not pul l  ol f  eesi ly or f i t
loosely.

r Remove connector from solenoid by lifting on the end
of retaining tab while pulf ing on wire end of the
connector.

r Check both wires in the connector to the bulkhead
connectorterminals by measuring the resistance of
each wire.

r Besistance should be less than 2.O ohms.

e Check resistance of the solenoid. Flesistsncg should
be 2.5-6.5 ohrns.

SERVICE CODES: 624, 625, 649, 65 1
- PINPOINT TEST E (Continued)

SERVICE CODE: 645 - PINPOINT

SERVICE CODE:646 - PINPOINT

TEST F

TEST STEP HESULT ACTION TO TAKE

F 1 GHECK FOR SOLENOID CODE(S)

Code present

No code
present

GO to appropriate
p inpoin l  tes t .

GO to  F2.

o lf code(s) 645 is present, go to pinpoint test Cl

F2 CHECK WIRING

Connector fully
engaged

Connector
loose or
terminals not
ful ly engaged

HEPLACE EEC-IV
processor. REPEAT Quick
Test.

SERVICE as required.
REPEAT Ouick Test .

Gheck that vehicle hamess connector is tully
engaged on the transaxle bulkhead sido connector
and that the vehicle harness terminals are fully
engaged in connector,

TEST G

TEST STEP RESULT ACTION TO TAKE

G 1 CHECK FOR SOLENOID CODES

Gode presenl

No code
present

GO to appropriate
p inpoin t  tes t .

GO to  G2 .

e l f  code present. go to pinpoint test B 1 and C1

G2 CHECK WIRING

Connector ful ly
engaged

Connector
loose or
lerminals not
ful ly engaged

REPLACE EEC.IV
processor .  REPEAT Ouick
Test.

SERVICE as requi red.
REPEAT Quick Test.

Check that vehicle harness connector is ful ly
engaged on the transaxle bulkhead side connector
and that the vehicle harness terminals are ful ly
engaged in connector.

AUTOMATIC TRANSMISSION SERVICE GROUP
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SEBVICE CODE: 647 - P|i{POINT
TEST H

SERVICE CODE:648 - PINPOINT
TESTJ

SERVICE CODE: 629,652,628 -
PIXPOINT TEST K

TEST STEP RESULT ACTIOH TO TAKE
H 1 I cxecx FoR soLENotD coDEs

Gode present

No code
present

Go to the appropriate
pinpoint test.

GO to H2.

o l f  code 647 is present, go to pinpoint test D I

H2 I CHECK WTRING

Connector fully
engaged

Connector
loose or
terminals not
fully engaged

REPLACE EEC.IV
processor. REPEAT Quick
Test.

SERVICE as required.
REPEAT Quick Test.

Check that vehicle hamess conn€ctor is fulty
engaged on the tranxaxle bulkhead side connector
and that the vehicle harness terminals are fully
engaged in conneclor.

TEST STEP RESULT ACTIOI{ TO TAKE

J 1 CHECK FOR SOLENOID CODES

Code(s)
present

No code(s)
present

GO to appropriate
pinpoint test.

GO to J2.

o ll code(s) 621 .622, or641 is present, go'to pinpoint
tes t  81 ,  C 1 ,  o r  D 1 .

J2 CHECK WIRING

Connector fully
Engaged

Connector
loose or
terminals not
ful ly engaged

REPLACE EEC.IV
processor. REPEAT Quicl
Test.

SERVICE as required.
REPEAT quick test.

Check that vehicle harness connector is fully
engaged on the transaxle bulkhead side connector
and that the vehicle herness terminals ara fully
engaged in connector.

TEST STEP RESULT ACTION TO TAKE

K 1 CHECK HARNESS CONNECTIONS

Yes

No

GO to K2.

SERVICE as required.
REPEAT Quick Test.

Gheck that the vehicle harness connactor is ful ly
engaged on the transaxle upper bulkheEd connector.

Chcck that ihe vehicle herness connector terminals
are fully angaged in the connector.

a

a
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SERVICE CODE:629, 652,628 -
Plt{POll{T TEST K (Gontinued)

TEST STEP RESULT ACTION TO TAKE

K2 CHECK SOLENOID ANO HARNESS FOR RESISTANCE
AND GROUND

Yes

No

GO to K3.

GO to K5.

I Disconnect vehicle harness at transaxle upper
bulkhead connector.

r Instal l  f  est harness to the upper bulkhead connector,

o Connect ohmmeter negative lead to test harness
green wire and positive to black wire.

o Resistance should be:
MLUS = 0.75 - 2.0 ohms
LUS = 16 - 40 ohms.

r Leave ohmmeter positive wirg connected to black
lead and touch ohmmeter negative lead to engine
ground. No ground (infinite resistance) is allowed.

NOTE: MLUS is modulatsd lock-up clutch
solenoid. LUS is lock-up clutch tolenoid. Either
one may bs used, depending upon modcl.

K3 CHECK SOLENOID MECHANICS POWER APPLIED FOR
CLICK

Yes

No

GO to K4.

GO to K5.

e Connect black wire of test harness to * 12 volts using
' 

a fused jumper wire.

r Momentarily touch green negative test harness wire
to engine ground.

e Listen for solenoid click when ground is touched. A
stethoscope may be required to hear click through
Pan.

r Click denotes solenoid is electrically OK.

CAUTlOl,l: Do not connect a power supply wilh
roycrse polarity to thcec wircr or rolcnoid diode
will tail. HLUS solenold do6s nol contaln a diodc.

AUTOMATIC TRANSMISSION SERVICE GROUP
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AUTOMATIC IRANSMISSION SERVICE GROUP
2'

SERYICE CODE:629, 652,628 -
PlilPOltlT TEST K (Continuedl

TEST STEP RESULT ACTIOH TO TAKE

K4 CHECK VEHICLE HARNESS FOR CONTINUITY AND
GHOUND

NOTE: Refer to thc AXOD-E tranrarle wiring harnesr
torminallocatlons ald color codec Arecedlng these
pinpoint teclr.

Yes

No

,PPER A'LKHEAD

TOT WIRE 49

wrBE.6

'+ W|FE 37-57

VEHFLE HART{ESS TF/
UPFER BT'LKHEAP COI

GO to K5.

SERVICE as required.
REPEAT Quick Test.

, '+ WIRE

J.:'+ wrRE 36 EPc
I
I
l- 

wrRE s3 MLUS

\NSATLE
txEgtoB

Disconnect vehicle harness from processor and
upper bulkhead connector.

Gheck for continuity belween pin 53 on the 80 pin
conneclor and the converter clufch solenoid 53 pin.
See diagram below.

Must have continuity. Check hom pin 53 to ground.
No ground (infinite resistance) is allowed.

Reconnect EEC-lV processor connector. Turn the
ignit ion key to run posit ion. Check the bulkhead
conneclor pin marked 'f for MLUS, must have
battery voltagef o ectivate solenoid.

VEHICLE '{ARNESS II' TNATSAXLE

coNNECrOfi

WIRE

=;il
ECGTV PROCESSOR

CONNEGIOR

HOT IN KEY.FUN- POSITION

K5 CHECK INTERNAL CONNECTIONS CHECK INTERNAL
WIRING

Yee

No

REPLACE EEC.IV
proce3sor and REPEAT
Quick Test.

SERVICE or REPLACE
bulkhead connector
harness or solenoid as
required. REPEAT Quick
Test.

o Remova transexleside oi l  pan.

o Check that internal solencid connector with the red
(+) and black wires is firmly connected to the
solenoid connector and does not pull of easily or fit
loosely.

o Remove connector from solenoid by l i f t ing on the end
of retaining tab while pul l ing on wire end of the
connector.

r Gheck both wires in the conneclor to the bulkhead
connector terminals by measuring the resistance of
each wire.

I Resistance should be less than 2.O ohms.

o Check resistance of the solenoid.
MLUS = O.75 - 2.0 ohrns
LUS = 16 -  40 ohms.
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J
I

I

:

SEFVICE CODE:639 - PINPOINT
TEST L

TEST STEP RESULT ACTIOH TO TAKE

L 1 CHECK HARNESS CONNECTIONS

Connector ful ly
engaged

Cdnnecior
loose or
terminals not
fully engaged

GO to L2.

SERVIGE as required.
REPEAT Quick Test.

o Check lhat vehicle harness connector is fut ly
engaged on lhe turbine speed sensor and that the
vehicle harness terminals are fully e,ngaged in
connector.

L2 CHECK RESISTANCE

Resistance in
specif icat ion

Resistance out
of specif icat ion

GO to L6.

GO to L3.

r Rsmove vehicle harness connector from EEC-IV
processor-

r Connect an ohmmeter negative lead to pin 46 of the
processor connector and the positive lead to pin 5.

o Record resistance: Resistance should be
approxima lely 8O-22O ohms.

L3 CHECK HARNESS FOR CONTINUITY

Continuity

No continuity

Go ro L4.

SERVICE or REPLACE
harness. REPEAT Quick
Tesl.

Remove vehicle harness connector frorn turbine
speed sensor.

Remove vehicle harness for EEC-IV processor.

Check lor continuity between the positive terminalof
the TSS connector and pin 5 of processor connector.

Check for continuity betrveen the negative lerminal of
the TSS connector and pin 46 of the processor
conneclor.

40

L4 | ,CHECK TSS RESTSTANCE 
-. .

I Connect an ohmm€ter negative lead to the negative
terminal of ths TSS an the positive lead to the
posilive terminal of the TSS. Th.e polarity is denoted
on the back side of the TSS terminats.

o Rccord resistance: Resistance should be
approximatety eO-220 ohms-

Resistance in
specif icat ion

Flesislance out
of specif icat ion

GOlo L5.

REPLACE TSS. REPEAT
Quick Tesl.

L5 CHECK TSS MAGNETISM

TSS
magnetized

TSS is not
magnetized

GO to L6.

REPLACE TSS. REPEAT
Ouick Test .

I  RemoveTSS.

I Place TSS against a metal surface to which a magnet
would stick. The TSS should be rnagnetized.

AUTOMAIIC TRANSMISSION SERVICE GROUP
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SERVICE CODE:639 - PIHPOINT
TEST L (Continucdl

SERVICE CODE: 452 - PINPOINT

TEST STEP RESULT } ACTION TO TAKE

L6 CHECK EXCITER WHEEL

Depth within
specification

Depth not in
specification

MARK tooth wilh a marke
and BEPEAT unti l  al l  four
teeth are measured. l f  al l
teeth are within
specif icat ion, REPLACE
EEC-lV processor.
FEPEAT QUiCK TESI.

SERVICE or REPLACE as
required.

Remove turbine speed sensor.

With remote starter, starl and stop vehicle until a
tooth of the exciter wheel is visible through the TSS
hole.

HOTE: Ensure a tooth is visible. The ercitcr wheel
will always be vicible through the TSS hole.

Measure th€ depth of the exciter wheel tooth trom
the outer edge ol the chain cover. Distance should
not exceed 2o.62mm (.81 inch).

TEST M

TEST STEP RESULT } ACTIOI{ TO TAKE

M 1 DRIVE CYCLE FOR CHECKING VEHICLE SPEED
SENSOR (VSS)

Yas

No

GO to M2.

Unable lo duplicate f ault
at this time. lt any other
codes ars present,
RETURN to Quick Test for
direction. lf codes are nol
present, test is
compl6lad.

r Record and clear EEC-IV continuous memory codes.

r warm engine to operating temperature.

r Perform the drive cycle bElow as appropriate lor the
vehicle being terted.

r Place the gear selestor in LOW and moderately
accelerate to 25 mph, then coagt down to an idle and
stop the vehicle. Shut engine off,

M2 CHECK VEHICLE SPEED SENSOR

Yes

No

GO to 1t13.

REPLACE sensor,
REPEAT test step M 1

r Key off, wait l0 seconds

r Locate and disconnect vehicle speed sensor.

o DVOM on 2OO,OOO ohm scale.

o Measure resistance across vehicle speed sensor.

r ls resislance between 19O and 240 ohms?

AUTOMATIC TRANSMISSION SERVICE GROUP
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AUTOMATIC TRANSMISSION SERVICE GROUP
2E

SERVICE CODE:452 - PINPOI|IT
TEST H (ConUnscdl

TEST STEP RESULT ACTION TO TAKE
lt3 CHECK CONTINUITY OF VEHICLE SPEED SENSOR

(vss) HARNESS

Yes

No
GO to M4,

SERVICE open circuit.
FEPEAT Test Step Ml.
REMOVE breakout box.
RECONNECT processor
and VSS.

. Key off, wait 1O seconds.

r Disconnect processor 5O pin connector_ lnrpect for
damaged pins, corrosion, loose wires, etc. Sswice
as necessary.

I Inslall breakout box.

I Processor and VSS disconnected

o DVOM on 200 ohm scale.

o Measure resigtance between Test pin 3 at the
breakoul box and the VSS vehicle hamsss.connector
as shown below-

TEST PIN 6 O--ySS OF -

TEST ptN 3 O-YSS txF +

I Are both resistances less than 5 ohms?

lt4 CI'IECK VSS HARNESS FOR SHORTS TO POWER OR
GROUND

Yes

NO

REMOVE breakout box.
RECONNECT processor.
GO to t{5.

REMOVE breakout box.
RECONNECT processor
end VSS. SERVICE as
required. REPEATTeSt
Step M 1.

r Key off.
o Processor disconnectad.
r VSS disconnected.
r DVOM on 2O0,O0O ohm scale.
I Measure resistancg betwqen Test pin 3 and Test pins

37,4 and 6 at the breakout box.
r Megsure resistance between Test Pin 6 and Test pin

37 et the breakout box.
o Are all recistences gr"aterthan 1O,OOO ohms?

t5 REPEAT DHIVE CYCLE WITH A KNOWN GOOD VSS
INSTALLED

Yes

No

REMOVE breakout box.
REINSTALL ori ginal VSS.
REPLACE processor.
REPEAT step Ml.

The original continuous
memory code 452 was
the result of the original
VSS. REPEAT quick tesl.

I Substitutc VSS with known good ssnsor.
r Processor and VSS connected.
r Perform drive cycle outlined in test step Ml, then

rcturn to this step.
r ls code 452 preeent in contlnuous memory?
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SERVICE CODE: 636, 637, 638 -
PINPOII{T TEST il

TEST STEP RESULT ACT]ON TO TAKE

N 1 CHECK HARNESS CONNECTIONS TOT SENSOR

Yes

No

GO to t{2.

SERVICE oTREPLAGE as
required.

r Check that the vehicle harness connector is tully
engaged on the transaxle upPer bulkhcad connector.

r Check that the vehicle harness connector terminals
are fully engaged in the conneclor,

N2 CHECK TOT SENSOR RESISTANCE

NOTE: Refrr to thc AXOD€ Trantcrlr Wirlng
Herncu Tcrminal locatlonr and Color Coder
preccding thcse Pinpoint Tortr

Resistance in
rang€

Resistance
grealer than
1O7K ohms

Resistance out
of range

GO to il3.

REPLACE TOT sensor
and REPEAT Quick Test in
the Engine/Emiesions
Diagnosis' nanual.

PERFOBM eecond test
listed in this step.
REPEAT Qulck Tsst in the
Engine / Emissions
Diagnosis' manual.

Install test harness to the uPPer transaxle bulkhead
connector.

Carefully touch the transarle oil pan on the driver's
side. away from the exhausl syelem, to approximate
the temperalurs. After running tha Quick Test, the
transaxte oil pan should be warm to the touch. (As a
guide, warm to the touch is about 41'7OoC
(105 -158 'F ) ) .

Connect ohmrneter negative lead to the white wire
and the positive lead to the rod wire on the service
harness.

Rscord lhe resistance.

Resistance should be approximately in the following
ran9es-

TR/TI{SAXLE FU'IO TETPERJ\ruNE

lf the resistance was not the apPropriate temperature
rang€ but was between O.8K and lOfK ohms, Perform
the following test. lf the transaxle is cold, run lhe
transaxle to heat it up. lf the transaxle is watln, allow
the transaxle to cool. Gheck TOT sensor rssistance
again. Compare the resistance with the. initiaf
resistance. Resistance ehould decrease if transaxle
was heated ancl should increase if transexle wes
allowed to cool. lf the correct change in resistance
occurs, REPEAT Quick Test.

Dcgrrc!'C Dcgrccl'F
furEtlmr

Olilttr

$20
a4
41.71)
71-90
9t1il
11F130

32-s8
5904
xl$r58
15$pl
€s?30
231266

107K-gl.5K
3:t.5lct4.sK
14.5K5.0K
5.0fc2.5K
2.5161.5K
1.5tQ.8K

AUIOMATIC TRANSMISSION SERVICE GROUP
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Use the following diagnosis charts to diagnose
problems in the transaxle.

T e c h n i c a l  S e r v i c e  l n f  o r m a t i o n

AUTOMATIC TRANSM ISSION
'o

SERYICE CODE; 636, 637, 53S -
PFf POlllT TEST ll (Contlnucd)

TEST STEP RESULT ACTION TO TAKE
x3 CHECK TOT SENSOR FOR SE|oRT TO GROUND

Continuily

No continuity

REPLACE TOT sensor
and REPEAT Quick Test.

lf code was e continuous
code, INSPECT transaxf e
lluid to determine if fluid is
burned. lf burnt, TEAR
DOWN trapsaxle.and
INSPECT for damage.
SEHVICE as required and
REPEAT Quick Test in the
Engine/Emissions
Diagnos is 'manual .  I

I Install tast jumper harness to lrensaxla upper
bulkhead connector.

r Checlt for continuity batween enginc around and
white wire wilh an ohmmetsr or othsr low currenl
tester(less than 2O0 mitliampe).

r Repeat the continuity cheelc wlth thc red wire.
r Connection should show no conlinuity (infinlte

rasistancG).

SERVICE GROU P
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AUTOIIATIG TRANSAXLE DIAGNOSIS _

CONDITIOH POSSIBLE SOURCE ACTION

.  Oi lLeak 1. Side pen orboltom pan.
. Loybolt torque.

. Damaged gasket or pan rail.

. Distorted pan.

. Engine or power
steering fluid leaks may
app€ar on transaxle.

2. Fill lube or electrical bulkhead
connectors.
. Loose fit/damaged case.

o Externalseal
damage/miss ing.

3. Manualshatt.
o Damaged seal.
4. Speedometer cover and servo
cover$.
o Damaged O-ring seal.
5. Cooler fitlings or pressure taps.
. Lowtorque, damaged thraads-

. Cooler line not fully snapped
into fttting-

6. Convertar or converter seal.
o Damaged sealagsembly, or

garter spring missing.

. Converter hub scored.

o Weld seam leaking.
7. Hallshaft seals.
o Damaged sealassambly, or

ganet spring missing.
8. Speedometer cable or speed
s9nsor.
. Darnaged O-ring seal.
9. Turbine speed sensor.
. Damaoed O-rino seal.

1. Service as required

2. Service as required

Replace seal.

Replace O-r ing sea l .

Service as required.

6. Service as required.

7. Replace seal.
.  Inspect CV joint journal for

damage.
8. Rgplace O-ring seal.

9. Replace O-ring seal.

3,

4.

5.

OilVenting or Foaming t. Oil level (venting).
. Transaxleoverfilled.
2. Transrnission lluid.
. Contaminated with antifreeze or

engine overheating.
3. Bi-rnetallic element stuck open.
4. Oil  f i l ter plugged /damaged.
.  Damaged/miss ingseal .

1. Drain and fi l l  transaxle to proper
level.
?. DetFrmine source of leak. Service
as r:equired.

3. Replace element.
4. Replace fi l ier seal and fi l ter.

High or Low Oil Pressure (Verity
With Gauge)

1 .  O i l l eve l .
o  Oi l leye l too low
2.EPC solenoid.
o Inqperative/damaged.
3. Pressure regulator valve or spring.
. Nicked scored bore or valve.

o Damagad spring.
4. Throttlc Position Sensor
misadiusted.

1. Fi l l  transaxle as necessary.

2. Refer to Electrical Systgrn
Diagnosis in this section.
3. Determine source of damage.
Service as required.

4. Service as required.

AUTOMATIC TRANSMISSION SERVICE GROUP
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AUTOMATIC TRANSMISSION SERVICE GROUP

AUTOMATIC TRANSAXLE DIAGilOSIS -
AXOD-E (Conffnued)

CONDITIOH POSSIBLE SOURCE ACTION
High or Low OilPresgure (Verity
With Gauge) - Continued

5. Oilpump assembly.
o Ring stuck, seals damaged,

Yanes damaged.

. Pump driveshaft broken or
damaged.

5. Determine source of damage.
Service as required.

No 1-2 Shift  (Firsl  GearOnly) J 1. EEC-IV processor.
I r Damaged.
I z. Snit sotenoid 1.
I r Wiring short/open.

| 3. Main regulator valve.
| . Stuck. nicked or damaged.
| 4. 1-2 ghift valve.
I r Stuck. nicked or damaged-
| 5. Intermediate clulch shuttle vatve.
| . Stuck, nickad or damaged.
6. 1-2 capacity modulatorvalve.
. Stuck. nicked or damaged.
7. No. 10 check ball.
. Missing or damaged-
9. Control assembly.
. Bolts too loose or too tight.
9. Intennediate clulch tap plug
loose/mi3sing.
10. Driven sprocket support.
o Seals damaged/missing or holes

bloclted.
1 1. Intermediate clutch assembly.
o Clutch plates damaged/missing.

t lYave spring
darnagedlmissing.

t Piston or seals damaged-

. Ball check assembly
stuck/damaged or
missing.

o Clutch cylinder
darnaged.

1 2. Direct / intermediate clutch hub.
. Seals damaged/mlssing orholes

blocked.
1 3, Front carrier damaged.

L Refer to Electr ical System
Diagnosis in this section.
2. REter to Electr ical System
Diagnosis in this section.
3. Determine source of contamination
ordamage. Service as required.
4. Determine source of contamination
or damage. Service as required.
5. Determine source of contamination
or damage. Service as required,
6. Determine source of contamination
or damage. Service as required.
7.  Replace check ba l l .

8. Tighten bolts to specif icat ion.

9. Service as required.

10. Determine source of
contamination or damage. Service as
required.
11.  Determine source of
contamanation ordamage. Service as
required.

12. Determine source of
contamination or damage. Service as
required.
13. Inspect welds. Service as
requirecl.

,2



f,|RrsE T e c h n i c a l  S e r v i c e  I n f o r m a t i o n

AUTOI|AT|C TRAIrSAXLE D|ASilOSTS -
AXOD.E (ConUnucd!

cor{DtTlol{ POSSIBLE SOURCE ACTION

1-A Shift Feels Hgrsh or Soft 1. EPC solenold.
. lnoperative/damsged,
2. EEC-IV processor.
. Inoperative.
3. Oilpressurs.
o High or low oil pressure.
4. Accumulator regulatorvalve and
plungor.
. Stuck, nicked or damaged.
5. No. 12 check ball.
. Missing ball.
6. 1-2 capacfty moduletorvalve.
. Velve stuck. nicked or damaged.

. Spring misring or dameged.
7. 1-Z Accunulator assembly.
a Piston stuck or damaged.

o Seel demaged or mlsslng.

o SPrings darnaged or
missing.

1. Refer to Electrical System
Diagnosis in this section.
2. Refer to Electrical Systern
Diagnosis in this section.
3. Perform controlpressure test.
Service ae reguired.
4. Determine source of contamination
or damage. Service as requlred.

5. Replace check ball,

8. Determing source of contamination
or damage. Service as required.

7. Determine source of contamination
or damage. Service as rEquired.

1-2 Shift Speed High or Low 1. Vohiclc cpeerl 3ensor.
t Inoperatlve.
2. Spcedometsr gea.r.
o Wrong ormlsslng g€er.
3. Control aaacmbly: 1-2 shift valve
and lntermediate clstch shuttlc vafve.
. Vatve(c) stuck, nicked or

damagad.

. Spring(s) micsing or damaged.

1. Refer to Electrical System
Disgnoeis in this eection.
2. Install correct speedometer driven
9e3r.
3. Determins aource of contamination
or damage. Service as required.

AUTOMATIC TRANSMISSION SERVICE GROUP
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AUTOMATIC TRANSMISSION SERVICE GROUP
34

AUTOMATrc TRANSAXLE DIAGNOSIS -
AXOD-E (Gontinued)

COtrfDlTlON POSSIBLE SOURCE ACTION

No 2-3 Shif i  (1-a Shift  OK) 1. Shift  solenoid No. 2
. lnoperative.
2- EEC-IV processor-
. lnoperative.
3. Low/ intermediate servo.
. Wrong apply rod (too long).

I  Servo bore or piston
damaged.

. Piston seals
damaged / missing.

o Missing/broken return
spring or retaining cl ip.

4. Direct/ intermediate clutch hub.
. Seals damaged or missing or

holes blocked.
5- Driven sprocket support-
.  Seals damaged or missing or

holes blocked.
6. Direct one-way clutch, assembly.
. Darnaged cage/rol lers springs.

o Missing rol lers.

o Misassembled on inner
rece.

7- Controlassembly.
o Bolts too loose or too tight.
8. 2-3 shift valve.
a Valve stuck, nicked or damaged.
9. No. 3 or No. 8 check bal l(s)
missing.
1O. Gase servo reiease passage.
. Blocked.
't 1. Servo release tube.
. Leaking.

. lmproperlyinstal led.
12. Direct clulch assembly.
o Clutch plates damaged/missing.

. Piston or seats damaged.

o Ballcheck assembly stuck
or missing.

o Cyl inder damage.
13. 1-Z shif t  valve
o Stuck, nickgd or damaged.

1.  Reler  to  E lect r ica l  System
Diagnos is  in  th is  sect ion.
2. Refer to Electr ical System
Diagnosis in this section.
3. Instal l  correct aPPIY rod, i f
requ i red.  Determine source of
contaminat ion.  Serv ice as requi red.

4.  Determine source of
contaminat ion.  Serv ice as requi red.

5. Determine source of
contamination. Service as requirecl.

6. Disassemble and inspect. Service
as required.

7- Tighten to specif icat ion.

8- Determine source of
contamination. Service as required.
9.  Replace check ba l l .

1O. Determine source of blockage.
Service as required.
11.  Serv ice as requi red.

12.  Determine source of
contamination or damage. Service as
required.

13.  Determine source of
contamination. Service as required



AUTOT'ATIC TRAI{SAXLE DIAGNOSIS -
AXOD-E (Continued)

CONDITION POSSIBLE SOUBCE ACTION

2-3 Shift Feels Harsh of Soft 1. EPC solenoid.
. lnoperative / damaged.
2. EEC-IV processor.
.  Inoperative.
3. Low or high oil pressure.

4. Low / intermediate servo.
. Wrong apply rod length-

a Piston. seal, springs rod or
spring.

5. 2-3 servo regulatorvalve.
. Stuck, nicked or damaged.

. Spring damaged.
6.  Miss ing No-  9 ,  No-  1O or  No.  12
t  Check Bal l .

1. Reler to Electr ical System
DiaEnosis in this section.
2. Refer to Electr ical Systdrn
Diagnosis in this section.
3. Perform controlpressure test.
Service as required.
4.Instal lcorrect apply rod, i f
required. Determine source of
damage. Service as required.

5. Determine source of contamination
or darnage. Service as required.

Rep lace  ba l l

2-3 Shaft Speed High or Low. 1. Vehicle spead sensor.
o Inoperative.
2. Speedomet€r gear.
o Wrong ormissing.
3. Controlassembly: 1-2 shif t  valvs
2-3 shift valve VFS erratic pressure
o Valves stuck, nicked or damaged.

. Shift solenoid damaged.

1.  Refer  to  E lect r ica l  System
Diagnos is  in  th is  sect ion.
2. Inslal l  correct speedometer gear.

3. Determine source of contamination
or damage. Service as required.

No 3-4 Shi f t  (1-2  and 2-3 0K) 1. Shift  solenoid No.3
o Wiring ehort lopen.
2. EEC-IV F. 'ocessor
. Inoperative.
3. Overdrive band assembly not
holding.
4. Overdrive servo assembly.
. Wrong apply rod ( loo long ).

o Servo bore or piston
damaged.

o Piston seals damaged or
missing.

o Missing or broken
return spring or
retaining cl ip.

5. Forward clutch assembfy.
o Damaged return springs/piston.
6. Controlassembly bolts too loose
or too t ighl.
7 .3-4 shif t  valve.
. Valve stuck, nicked or damaged.

.  Spr ing damaged.
8. 1-? shif t  valve.
o Valve stuck. nicked or damaged.

. Spring rnissing.
9. Forward clutch controlvalve.
o Valve stuck, nicked or damaged.

. Spring missing.

1. Ref er to Electr ical System
Diagnos is  in  th is  sect ion.
2. Refer to Electr ical System
Diagnosis in this section,
3. Perform air pressure test. Service
as required.
4. Instal l  correct apply rod, i f
required. Determine source of
contamination or damage. Service as
required.

5. Deterrnine source of damage.
Service as required.
6- Tighten bolts to specif icat ion.

7. Determine source of contaminal ion
or  damage.  Serv ice as requi red.

E. Determine source of contamination
or damage. Service as required.

9. Determine source of
con lamina i ion.  Serv ice as requi red.

s|'HrsE T e c h n i c a l  S e r v i c e  I n f o r m a t i o n
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AUTOMATIC TRANSMISSION SERVICE GROUP

AUTOI'ATIC TRANSAXLE DIAGHOSIS -
AXOD{ (Contlnuad)

CONDITION POSSIELE SOURCE ACTION
3-4 Shift Feels Harsh or Sofl 1 .  EPC so lenoid .

. Inoperativerdamaged.
2. EEC-IV procossor.
. Inoperative.
3. Oil pressur€ too high or too low.
4. 3-4 Accumulator assembly.
. Accumulator piston stuck or

damaged.

I Piston seal missing or
damaged.

. Springs missing or
damaged.

5.  No.4 and/orNo.  12 check ba l l .
.  Bal lmissing/damaged.
6. Accumulator regulator valve.
o Stuck, nicked or damaged.

1.  Refer  to  E lect r ica l  System
Diagnos is  in  th is  sect ion.
2- Refer to Electr ical System
Diagnos is  in  th is  sect ion.
3. Perform control pressure test.
4- Determine source of damage or
contamination. Service as required.

5. Replace bal l .

6. Determine source of
contamination. Service as required.

3-4 Shift Speed High or Low 1. Vehicle speed sonsor.
o Damaged.
2. Speedometer goar.
.  l {rongr'missinggear.
3. Controlaseembly: t '2 shif t  valvs
andl or 3-4 shitt valve.
. Valves stuclc, nicked or damaged.

1. Refer to Electr ical System
Diagnosis in this section.
2. Instaf l  correct speedometer gear.

3. Deterrnine source of contamination
or damage, Service as required.

No Converter Ctutch Apply 1. Traneaxle electrical system or
efectronic en gine conlrol.
o No lock-up signal.

. By-pass sofenoid damaged or
inoperative.

. Bulkhead connector
damaged.

. Pinched wires.
2. Turbine shaft.
.  Damaged or missing seals.
3. Bypass clutch controlvalve.
. Bypass clutch controlvalve

stuck-

. Bypass plunger stuck.
4- Pump ehaft.
. Missing or damaged seats.

o Missing or damaged cup plug.
5. Velve body pilot sleeve.
. Damaged/misal igned.

1. Refer to Electr ical System
Diagnosis in this section.

2. Service as required.

3. Determine source of
contamination. Service as required.

4. Determine source of contamination
or damage. Service as required.

5- Determine souree of damage.
Service as required.

Converter Clutch Doss Not
Reloase

1. Eleclronic engine control or
transmission electrical systam.
. No unlock signal.

. Bypecs solenoid damaged or
inopcrative-

. Bulkhcad conneclor wires
damaged.

2. Bypass clutch conlrolvalve or
plungarvalve.
t Valve stuck, nicked or damaged.
3. Solenoid filter plug (in main
control).

1. Refer to Electr ical System
Diagnosis in this section.

2. Determine source of
contamination. Service as required.

3. Solenoid f i l ter plug ( in rnain
control).

,6
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AUTOTATIC TRAT{SAXLE DIAGIIOSIS _
AXOD€ (Gontlnuedl

coHDrTroil FOSSIELE SOURCE ACTtOll
4-3 Downshifts Harsh 1. Overdrive servo essembly-

. Incorecl sewo apply rod length.

o Damaged servo piston or saal.

o Damaged ormissing
springs.

2. No convsrtgr clutch release.

1. Inslall correct apply rod, il
required. Derermine source of
contaminalion or damage. Ssrvice as
required.

2- Refer to Electrical System
Diagnosis in this secl ion.

3-2 Downshifl Harsh 1. Trangaxlc elec-trical system.

2. High orlow presaur€.
3. Lowl intarmediate seruo assemDly.
o Darnaged or missing springs.

e Incorect servo aPply rod
fength.

4.3-2 Shift ttming.
t Vafvc stuck, nicked or damaged.
5. No.5 check ball.
o Bal lmissing.
6. Intermediate clutch return spring
retaining ring out of position.
7. Backout valve
I Valve gtuck. nicked or damaged.

1- Feterto Electr ical system
Diagnosis in this section.
2. Refer to control pressure test.
3.Instal lconect apply rod, i f
required. Determine sourca of
contamination or damaqe. Service as
requlred.

4. Determine source of
conlamination. Servica as required.
5. Replace check ball.

6. Seruice as required,

7. Service as required.

3-1. 2-1 Downshitl Harsh 1. Low / intsrmediate EErvo aesembly.
o Damaged sefrvo piston or sgal.

. Damaged or missing springs.

. fncorrect soryo appfy rod
length.

2. High or low pre8sure.
3. No. 9 check bal l .
.  Bal l  missing (3-t only).

1. Instal l  correct apply rod, i f
required. Determine source of
damage. Service as required.

2. Refer to control pressure test.
3. Replace chech bal l .

No Drive in Drive Range and No
Reverse In Reverse Range

l. Oil level low.
2. Oilprossure.
o Pregsure too low.
3. Manuall inkage.
a Misadjusted, disconnected,

damtged, broken, bent.

1. Service as required.
2. Perform control pressure test.
Service as required.
3- Service as reguired. Referto
Section 17-O2.

AUTOMATIC TRANSMISSION SERVICE GROUP
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AUTOTATTC TRANSAXLE DIAGNOSIS -
AXOD-E (Conffnucd|

coxDrTroil POSSIBLE SOURCE ACTION
No Drive in Drive Range and No
Reverse in Revsrse Range -
(Gontinued)

| 4. Halfshaft.

I  r  Damaged spl ines.
I

I I Disengaged from transaxte.
I 5. Oilf i l ter.
i . Damagedi missing O-rings.
I
I o Plugged.
| 6. Oalpump assembly.
I r Oitpump vvorn or damaged.
I
I  I  Oi lpump drive shaft damaged.
I 7. Drive chain assembly.
. Damaged / broken.
8. Drive sprocket.
. Sprocket shaft to convert€r

turbine spl ine dameged.
9. Driven sprocket.
.  Sprocket shaft lo

direct / iritermediate clutch hub
damagad.

1O. Forward clutch assembly-
o Burned or missing clutch plates.

o Damaged piston ssals or
pistons.

. Fonvard clutch bal lcheck
assembly missing or
damaged.

o Driven sprockel
support seals
damaged/missing or
holes blocked.

. Direct intermediate
clutch hub seals
damaged/miss ing
or holes blocked.

11.  Gearset .
. Front sun.

o Front / rear carriers

. Ring gear.

. Final drive assembly.
12- Low one-way clutch.
o Clulch as two way rotat ion.
13. Output shaft-
.  Darnaged spl ines/misassembled

with axles.

4. Refer to Section 15-22.

5. Service or replace as required.

6. Determine source of clamage.
Service as required.

7. Determine source of damage.
Service as required.
8. Determine source of damage.
Service as required.

9. Determine source of damage.
Service as required.

1O. Determine source of
contamination or damage. Service
required.

1 1. Service as required.

12. Service as required-

13.  Determine source of  damage.
Service as required.

as

No Drive - Reverse OK 1. 2-3 $ervo regulator valve stuck.
2. Lowl intermediate band assembly.
. Burned.

a Broke n ends-
3. Low I intermediate servo assembly.
o Wrong apply rod (too short).

.  P is ton/seal t  roddamaged.
4. Low / intarmediale servo oi l  iubes.
. Darnaged ( leaking oi l) .

a Darnaged case bores.

L Service as required.
2.  Determine source of  damage.
Service as required.

3.  lns ta l tcor rect  app ly  rod,  i f
required. Determine source of
contamination. Service as required.

4. Service as required.

AUTOMATIC TRANSMISSION SERVICE GROUP
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AUTOMATIC TRANSAXLE DIAGNOSIS _
AXOD-E (Continued)

CONDITION POSSIBLE SOURCE ACTION

No Fleverse - Drive OK 1. Revsrsa clutch.
I Burned or missing plales.
2. Reverse apply tube.
. Leaking.

. lmproperlyinstal led.

t.  Determine source of damage.
Service as required.
2. Service as required.

No Park Range 1. Damaged park mechanism.
. Chipped or broken perking pawl

orpark g€ar.

a Br<iken park pawl return
sPring.

o Bent or broken actuating
rod.

.  Manual l inkage
misadjusted.

1. Determine source of damage.
Service as required.

Harsh Neutralto Reverse or Harsh
Neutral to Drive

1. Oilpressure too high ortoo low.
2. Engagemenl control valve.
a Valve stuck, nicked or damaged.
3. No. 3 check bal l .
o  Bal lmiss ing.
4. No. 1 check bal l .
o Bal l  missinE/damaged(harsh

reverse).
5. Neutral-drive accumulator
assembly.
. Accumulator piston stuck.

. Accumulator sealdamaged or
missing.

. Accumulator spflngs
ctamaged or missing.

6. Low / intermediate servo assembly.
. Damaged or missing spring.

. Incorrect lorvo apply rod
length.

1. Perform control pressure test.
2. Deterrnine source on
contamination. Service as required.
3.  Replace check bal l .

f . Rcplace check ball.

5. Determlfie source of
conlamination. Sefvioe as required.

Ins te l lcor l€ot  rPp ly  rod,  i f  requ i red.
Determine source of ecntamination or
damage. Service as requiret l .

Transaxle Ovarheats 1. Excessive tow loads

2. lmproper f luid level.
3. Incorrect engine idle or
pefformanca.
4. Rsstriction in cooler or llnes.
5. Dirty or sticking valve body.

6. Seized converter one-way clutch.
7. lmproper clutch or band
applicalion, or oil prassure control
system.

1. Check Owner's Manualfor tow
rettrlctlon.
2. Perform f lulcl  l rvelcheck.
3. Refer to Engine Diagnorir.

4. Service restriction.
5. Clean, sorvice or rePlace valve
body.
6. Rcplace converter.
7. PGrtorrn conlrol pressure test.

Transax le  F lu id  Leeke 1. lmproper f luid levef .
2. Lcekege at grekets. seals, ctc.

1. Perform f luid lcvrlchcch.
2. Ramove al l traces of lubrloetion on
exposed surlaces of transaxle.
Check the venl for free'breathing.
Opcrate transaxle et normal
temperatures and insPect for
ieakage. Service as required.



Transaxle Fluid Leakage Checks
Check the vehicle speed sensor and speedometer
cable connection at the transaxle. Replace the rubber
sealif necessary.

Leakage at the oil pan gasket often can be stopped by
tightening the attaching bolts to specification. if 

'

necessary, replace the gasket.

Check the speedo gear cover seal.
Check the chain cover-to-case gasket.
Check the bulkhead connectors to chain cover.
Replace bulkhead assembly, if necessary.
check the fluid filler tube connection at the transaxle
case. lf leakage is found here, installa new grommet.
check the fluid lines and fittings between the transaxle
and the cooler in the radiator tank for looseness, wear,
ordgmage. lf leakage cannot be stopped by tightening
a fluid line tube nut, reprace the damafed pi.ti. Refei
to oilcooler and steer Lines. when oir is tbund to be
leaking between the case and the cooler line fitting,
tighten the fitting to_maximum specification. oo noi try
to stop the oil leak- by increasing the torque
beyond.specificatfon. This maytause dirmage to
tne casE threads. lf the leak contintjes, replace the
cooler line fitting and tighten to specification. The
same procedure should be followed for oil leaks
between the radiator cooler and cooler line fittingg.
check the engine coolant in the radiator. ff transaxre
fluid is present in the coolant, the cooler in the radiator
is probably leaking.

The cooler can be further checked for leaks by
disconnecting the lines from the cooler fittings and
applying_34s-S17 kPa (S0-7S Fsi) air pressire to the
fittings. Remove the radiator cap to relieve the
pressure buildup at the exterior of the oil cooler tank. lf
the cooler is leaking and / or will not hold pressure, the
cooler must be replaced.

lf leakage is found at either the throttle control cable
grommet or the manual lever shaft, replace either or
both seals.

Oil-soluble aniline or fluorescent dyes premixed at the
rate of 2-Sml (t t Z teaspoon) of dye powder to O.23L
(1 / 2 pint) of transaxtg fluid have iroven helptut in-
focating the source oJ fluid leakage. Such dyes may be
used lo determine whether an engine oil or fransaxie
fluid leak is present, or if the fluid in the oil cooler leaks
into the engine coolant system. A black light must be
used with the fluorescent dye solution.
Checfr the power steering gear system. The power
steering gear system is positioned over the rLar of the
transaxle and is filled with transmission fluid. Leaks
from the power steering gear may pool on the
transaxle before dripping onto the ground, thus giving
the appearance of a transaxle fluidleak.
lnspect both components carefuily before
disassembling either. tf the poweisteering gear
(system) is found to be leaking, refer to Secition 13-46.
A.fter.an e.ngine oilfilter changL, some residualoilmay
blow back on the transaxle giving the appearance of
transaxle fluid leakage. The area should'be cleaned
and checked after running the engine.
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Oil Cooler and Steel Lines
When fluid leakage is found at the oil cooler (in
radiator), the cooler must be replaced. Refer to
Section 27-O3 for oilcooler repiacement procedures.
When oilcooler steel l ines need reptacing, each
replacement l ine must be fabricated from the same
size steel l ine as the original. Using the oil l ine as a
guide, bend the new line as required. Add the
necessary tittings and install the line.After the fittings
have been tightened to specification, add fluid as
necessary and check for leaks.
NOTE: The cooler lines that are attached to the
transaxle are a push connect design and must be
removed with a speciaf tool. The coofer lines attached
to the radiator use the conventional nut and ffare
fittings.

Service Procedures

Oi lCoo ler  S tee l  L ines  Us ing  push Connect
Fi t t ings

1. lf leakage is noted at the cooler f ine fitt ing on the
transaxle, remove the cooler line fitting retaining
clip. Using Cooler Line Disconnect Toof
T86P-77265-AH or equivalent, remove the cooler
l ine"

ORIi.JG
2 FEO'O

2.

3.

NOTE: For description on how to use Cooler Line
Disconnect Toot T86P-77p6S-AH or equivalent
refer to Cooler Line Disconnect Tool Usage.
fnstallangled flare fitt ing E2SZ-7D223.A or
equivalent in the transaxle. Tighten fitting to
24-31 N.m ( 18-23 lb-tt).

Cut approximately 7G-102mrn (3-4 inches) from
the existing cooler line.

AUTOMATIC TRANSMISSION SERVICE GROUP
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Connect pressure gauge to line pressure tap. Start engine and check line pressure. Refer to the
following chart to determine if line pressure is
within specification.

lf line pressure is not within specification, perlorm
air pressure checks and service main control
system.

Rartge
tdb WOT StaU

kPa psi kPa psl

P N 331-531 48-77

Ft 421-683 €,1-99 a27.2089 265.303

( D ; D 33r-53r 48-77 122Sr393 177-202

L 331-531 48:77 1443-1641 208-238

tf the lirr€ pressure is not within specification atter
mechanicalchecks and there are no electrical
codes, the EPC solenoid may be mechanrcally
malfunctioning. Connect a pressure gauge to EPC
pressure tap. Start engine and check EPC
pressure. For idle condition, pressure should be
69 137 kPa ( 10-2O psi). For WOT stall condition,
pressure should be 518-586 kPa (73-87 psi). lf
pressures are not correct, replace EPC solenoid.

Stall Test
The stalltest checks the operation of thefollowing
items:
a Converter one'way clutch
r Forward clutch
. Lsw one-way clutch
r Reverse clutch
o Low-intermediate band
r Engine performance

NOTE: The stalltest should only be perforrned with the
engine and transaxle at normaloperating
temperatures.

WARNING: APPLY THE SERVICE AND PARKING
BRAKES FIRMLY WHILE PERFOHMING EACH
STALL TEST.

1. Connect tachometer to engine.

2'. After testing each of the following ranges (O,D,
1, R), move selector lever to N (NEUTRAL) and
run engine for about 15 seconds to allow
converter to coolbefore testing next range-

AUTOMATIC TRANSMISSION SERVICE GROUP

CAUTION: Do not maintain WOT in any gear
range lor more than five seconds.
Press accelerator to floor (WOT) in each range.
Record rpm reached in each range. Stallspeeds
should be 1796-2O96 rprn (3.8L), 18732 183
rpm (3.OLr,225A-26O3 rpm (2.5L).

CAUTION:.lf engine rprr recorded by
tachometer exceeds maxlmum specified
rpffi, release accelerator immediately. Clutch
or band slippage is indicated.
lf the stall speeds were too high, rgfer to the
foltowing StallSpeed Diagnosis chart. lf the stall
speeds were too low, first check engine tune-up.
lf engine is OK, remove torgue converter and
check torque converter reactor oneway clutch
for slippage.

srA[ SPEED HcH (SIJP]
Rrrec Porrlblc Sourrr

@ . 0 , r r Fqrard CluEn
I LOwilrilerrrediate oreway outdr
r LowArfermedials Band or Ssflo

R r Forrard Outdr
r Lm/hermediate One.Wav Clutdr
r Rcvercs Chlch

Transaxle Fluid Cooler Flow Test

NOTE: The transaxle linkage adjuslment, fluid level
and controlpressure must be within specification
betore performing this test. Refer to Section 17-O2 tor
transaxle linkage adjustmen t.

4 l



Transaxle
Disassembly
1. Install Torque C"onverter Handles T81P-7902-Q or

equivalent- Remove converter from transaxle.
CAUTION: The torque converter is heavy. Be
carcful not to drop it.

2. Mount lransaxle in Bench Mounted Holding
Fixture T57L-5OGB or equivalent.

3. Turn transaxle in verticalposition. Remove
shipping plugs and drain fluid.

TOFOUE COTTIVERTER

T57L€GB
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REMOVE SHIPPING
PLUG AND DRAIN FLUID

4.

5 .

Return transaxle to horizontal position.

Flemove two 8mm governor cover bolts, cover
and seal. Discard seal. A new one must be
installed during assembly.

6 . Lift speedo cover, speedometer drive gear
assembly, and bearing out of case.



NOTE; Bearing sits on top of speedometer gear.

7 . Remove three 8mm overdrive servo cover bolts,
cover, piston assembly and spring.
NOTE: Discard O-ring sealon cover.
NOTE: Piston assembly and spring may remain in
cover.

I N
\ \ i
\J., )r
J-Z  [ r

N\
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8 . Remove three 8mm low-intermediate servo cover
bolts, cover, piston assembly and spring.

Remove and discard gasket.

NOTE: Piston assembly and spring may remain in
cover.

9 .

PISTON ANO ROO
ASSY

LOil.INTERMEDIATE
SERVO COVEF

10. Remove servo spring position retainer from case.

1 1. Inspect and replace if damaged. Remove RH
output shaft seal as follows:

NOTE: Output shaft sealis a two-piece
construction, outer metalprotector and inner
rubber seal.

SEFIVO SPRING
POSITION FIETAINEFI
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\

lPr

a. lnstall Shaft Protec'tor DSOL€2$A or
equivalent into output shaft op€ning.

SEAL REMOVER
r74P6700A

SHAFT
PROT€CTOR
DSOL.oil$A

I
I

I

Screw Output Shaft Seal Rernover
T74P€7OO-A or equivalent, into metal seal
protector.

Trghten screw on end of tool until metal seal
protector is removed.

d. Remove metal seal protector from tool, and
installtoolinto seal.

AUTOMATIC TRANSMISSION SERVICE GROUP
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e. Tighten screw on the end of tool until seal is
removed.

METAL
PROTECTOR

12. Remove two 8mm neutral safety switch retaining
bolts and remove switch.

RETAINING
BOLTS

13 . Remove one 8mm fluid leveldipstick tube
retaining bolt and pull tube from case.

Emm
BOLT



14. Remove five 8mm and tour 6mm chain cover bolts
from inside torque converter housing.

trnm CHdt{
covER 30rYs
4 REO'O

1on'rn CllAlN
COVER BOLTS
5 REO'O

15. Remove converter oil sealusing SealRemover
TOOL- 1 175-AC and lmpact Slide Hammer
T5EL- 1 O 1-B or equivalent.

( : @
\r/--

t l
I(

I
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16. Remove 12 lomm gump and valve body cover
(upper reservoir) bolts. Remove cover and
discard gasket.

17 . Disconnect electrical connectors from Pressure
switches and solenoid.
CAUTION: Use both hands. Do not pull on
wire.

&r'th



UPPEF BULI(HEAO
CONNECTOR NEUTRAL SAFETY

SWITCH ASSYELECTRICAL
CONNEGTORS SID€ BULKHEAD

CONNECIBB

ELECTRICAL
TUBBINE SPEEO
SENSOR

CONNECTORS
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18. Compressing tabs on both sides of bulkhead
conneetors from inside of chain cover, remove
connectors and wiring from chain cover.
CAUTION: Do not pull on wiring- pull on
connector.

1 9 . Using a 9mm wrench on flats on end of manual
shaft, rotate shaft clockwise to position manual
linkage in LOW detent (valve positioned aflthe
way in).

ROTATE
cLoa{wlsE

20. Remove 22 8mm oilpump and valve body
assembly retaining bolts. lrlote length and location
of bolts.

CAUTION: Do not remoye the two bolts that
retain the oilpump and valve body assembly
together.

CAUT:)N: Do not remove orl pump cover
bolts.



!5lRrsE T e c h n i c a l  S e r v i c e  I n f o r m a t i o n

DO iror
REIO/E TTIIS BOLT REKIVE UTYE

BOOY BOLTS
IilDtcATED 'I
ARROWEDO NgT

R€MOVE THIS
BOLT

DO iror REMO!/E
SD( OIL PUMP
ccn/EH BO|-TS

2 1 . Flotate valve body clockwise and remove manual
valve link from manualvalve.

Disconnect manual valve link from detent lever
and remove pump and valve body assembly.

22.

DISCONNEgT
MANIAL VALVE
LINX

23. Pull oil Pump driveshaft out of case. Remove and
discard foui Tetlono seals from pump shaft'

AUTOMATIC TRANSMISSION SERVICE GROUP
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LINE
PRESSURE

FORWARO
CLUTCH

UPPER
BULKHEAD
CONNESIDR

Tv PRESSURE
SIOE SULKHEAD
CONNE TOR

TUFBINE
SPEED SENSOR

OIL PUMP DFIIVESHAFT
DISCAFO FOUR TEFLON"
SEALS AFTER FEMOI/AL

24. Rotbte transaxle into vertical position.

25. Remove and discard output shaft circlip.

e
a

26. Remove LH output shalt sealas follows:

a. Screw Output Shaft Seal Remover
T74P-670O-A or equivalent into metalseal
protector.

b. lighten screw on the end of tool until metal
seal protector is removed.

c . Remove metal seal protector from tool and
installtool into seal.

Tighten screw on end of tool untilseal is
removed.

d .

27 . Remove 13 1omm, one 13mm and one 8mm
chain cover bolts. Note length and location of
bolts.

,/* /i
4 ".1_0@
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o

t - 8mm EOLT
I . tOmm BOLTS
O . l3rnm EOLTS

28. Remove chain cover and tag accumulator springs
to be sure they are installed in their correct
positions during assembly.

29. Bemove and discard chain cover gasket.

TAG
sPnrLos FoR
LOCATTOI{GASKET

V rlffii.ffir.eion
I  i  \ l -sPntxes
\  I  \  t l  l / ' \

30. Remove No. 1 and No. 3 thrust washers from
chain cover.

NO, 3 METAL ttO I PUSTIC
THRUST wASt{ER THRUST WASHER

AUTOMATIC TRANSMISSION SERVICE GROUP
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31. Simultaneously, |lft out both sprockets with chain
assembly.

32. Remove No. 2 thrust washer from drive sprocket
support and No. 4 thrust washer trom driven
sprocket support.
NOTE: No. 4 thrust washer may remain on driven
sprocket.
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33. Inspect drive sprocket support bearing to
determine if it needs to be replaced.

lf bearing is OK, remove six T-30 Torxo bolts
attaching support to case.

slx
T-30
TORX
BOLTS

34. Remove and discard lockpin and two roll-pins
from manualshaft using Locknut Pin Flemover
DA 1 P-3504-N or equivalent.

CAUTION: Use care not to damage anY
machined surfaces.
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35. Slide manual linkage shaft out of case.Then, pry
seal out of case.

36. Determine with a straight edge or a llat bbck
whether the machinedbolt hole surfaces on the
support are above or below the case machilred
surface for reassernbly.

YIEIT A

37.

I I V E N  M A C } I I N E D  J I N '

ROCKET EoLT HOLE EDGE

IPPORT SURF^CE

Remove driven sprocket support assembly and
rerpve five Teflon@ seals from support.

Remove No. 5 selective thrust washer.

AUTOMAIIC TRANSMISSION SERVICE GROUP
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NOTE: Thrust washer may remain on sprocket
support assembly.

39. Remove 17 8mm oit pan cover bolts. Remove
@ver and discard gasket.

olL PAr,t goLTs
17 REO'D
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44. Remove magnet from oil pan.

NOTE: lf support is binding it may be necessary
to back out reverse clutch anchor bolt.

41. Using a wire hook, remove No. 8 selective thrust
washer and No. 9 needle bearing from bottorn of
cylinder.

AUTOMATIC TRANSMISSION SERVICE GROUP
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NOTE: Thrust washer and negdle bearing may
remain on driven sprocket support assembly
when it is removed.

N O 8
ThRUST
WASHER
{FTBER)

42. Remove plastic overdrive band retainer.

o|'ERDRI'/E

[ {AS
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43. Rennve overdrive band.

44. Using Front Clutch Loading ToolTS6P-70389'A
or eguivalent, install hook end of tool into one of
the six lube holes in front sun and shell assembly.
Position notched block over edge of assembly
and tighten haldle. Do not over'tighten handle.
Lift assembly out of case.

I,p|$rlJRE FREE COilPREIISIED ̂IF

FRONT SUN AND
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45. Remove 8mm reverse apply tube/oilf i l ter
bracket bolt and bracket.

46. Remove oil tilter screen and discard lip seal.
NOTE: Lip seal may stick inside case.

AUTOMATIC TRANSMISSION SERVICE GROUP
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47. Remove 8mm tube bracket bolts and brackets.
NOTE: For complete transaxle disassembly, the
reverse apply tube must be removed prior to
removing the reverse clutch, or the ditferential.

48. tf necessary, remove lube tubes using Lube Tube
Remover T86P-7OOO 1-A and lmpact Slide
Hammer T59L- 1OO-B or equivalent.



49. Remove two 8mm park rod abutment bolts.
Remove park rod by lifting rod to clear abutment
and lower from case.

PAFK

50.

5 1 .

Remove park pawlshafi rollpin.

Use magnet to remove park pawlshaft, and
rernove park pawland return spring.

PAFK
PAWL
SHAFT

PARK PATA'L
SFIAFT
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52. Loosen 19mm reverse clutch anchor pin nut and
remove 6mm Allen head bolt.

53.

54.

Rotate transaxle to the horizontal position.

Locate hook portion of Front Clutch Loading Tool
T86P-7O389-A or equivalent on inner diameter ol
reverse clutch cylinder. Grasp outer diameter of
cylinder with fingefiips and slide clutch assembly
out of case.



55. Rotate transaxle to verticalposition. Holding the
front planetary shaft, lift out both front and rear
planetary assembly.

PIJT.JETARY
ASSEMELI€S'

56. Lift out low-intermediate drum and sun gear
assembly.

-Ft\Y;
9 G+Y*:
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57. Remove low-intermediate band.

INW EAND ANCHOF
PIN TOWARD
SERVO

06l  55-8



58. Remove tinal drive gear assembly snap ring from
case using a screwdriver inserted through side of
case.

59. Lift out f inal drive assembly using output shaft-

60. Drive out rear lube tube sealusing Rear Lube
Tube Seal Installer T9 1 P-76o85-4.

61. Remove final drive ring gear from case'
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FINAT ORIVE
FIIHG GEAR

))\t

62. Remove No. 18 thrust washer and No. 19 needle
bearing.

NOTE: No. 18 thrust washer may remain on the
finaldrive assembly next to speedometer drive
gear.

Assembly
1. Position case in horizontal position.

2. lf removed, installdrive sprocket support' Install
six (T'30) Torxo bolts and tighten to 9-12 N'm
(7-9lb-ft).
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6. Place case in vertical position. lnstall No. 19
needle bearing over case boss with flat side
facing up, outer lip facing down.

AUTOMATIC TRANSMISSION SERVICE GROUP
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NOTE: Bolt holes are offset. Sprocket support
can only be aligned one way.

4. lnstall RH output shaft seal using Output Shaft
Seal Replacer T86P-1177-B or equivalent.

NOTE: After installation, verify presence of garter
spring on seal.

GA8TER I
SPBING \

/ our'pur
/ saarr

I 
sear

I
I

OUTPUT
SHAFT
SEAL
REPTACEFI
T86P-1 r77-B

3. Installconverter oil seal using Front Pump Seal
Installer T ATL-7 O4O 1 -A or equivalent.

NOTE: ,{fter installation, verify presence of garter
spring on seal.

5. tnstall AXoD-E End Play Tool TETP-7OO14-AH
and Step Plate Adapter DSOL-63O-3 or equivalent
and two bolts over RH output shaft opening- Tool
will tre used later to perform selective thrust
washer checks.

*t*-r.r."N
OFFSE.T Ar{t} C'ilLY
ALtOtl OltE IYAY.

\ l

H P
$
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NEEDL€
BEARING

\

I

v[

Installfinal drive ring gear with external splines
up. Using a hammer handle if necessary, tap
gently to fully seat into case splines.

8. Assemble the following components:

I Speedo drive gear

r Differential assembly
r Finaldrive sun gear

r Parking gear

r No. 16 needle bearing
r Rear planetary support

r No. 15 needle bearing

r No. lSthrustwasher

DIFFEFENTIAL
ASSY

AUTOMATIC TRANSMISSION SERVICE GROUP
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9. Lower final drive assembly into case. Installa new rear lube tube using Rear Lube Tube
Installer Tg 1 P-76O85-A.

Drive seal into position until seal makes solid
contact with rear support.

IrOTE: THIS CASE SUFFICE WHERE THE
STEEL S}IOIJLDEf, OF THE SEAL
RRST IAXES COilTrcT W|Lt
GIYE SOXE FES}SruCE OURI{G
I NrTr,lL rlrarALulTtot{.
@ilT[tT'E DHYD.IG UiITIL THE
SEAL ]S FULLY SEATTI .

1 1 .

12.

10. Install snap ring and align end of snap ring with
low-intermediate band anchor pin.

13. Using a feeler gauge (-OOS) check between case
and rear support through opening in snap ring. lf
gauge passes between seal and rear support the
seal is not fully seated. Repeat step 12.

A UTO MATIC TRANSMISSION
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t..^.(€t-.,
wrrx arto )-rrrytzl

REAF LUBE TUBE
SEAI INSTALLER
TsrP-?6085A

CASE SURFACE
SEAL FIRST
MAXES CONTAST

SERVICE GROUP.
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1 4 . Perform end clearance check for No. 18 selective
thrust washer as follows:
I Place screwdriver under ditferentialcase and

pry up.
r Mount Dial Indicator TOOL-42O1€ or

equivalent with stylus on end of output shaft.
r Back out screw on toolinstalled in Step 5 untilit

no longer touches shaft.
t Tero dial indicator.
I T'ighten screw to 4-5 N.m (gS-+4lb-in).
I Observe reading on dialindicator.

DIAL INDICATOR
TOOL{201C

OUTPUT
SHAFT

SUPPOHT

A UTOMATIC TRANSMISSION
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The cfearance should be 0.1€.65mm (0.004{.025
inch). lf the clearance is not within specification,
selective thrust washers are available in the following
thicknesses:
. 1.25- 1 . 1Smm (0.049-0.045 inch) Orange
o 1.5o' 1 .gomm (0.OSg-O.oS5 inch) Purple
. 1.75-1.65mm (0.069-0.055 inch) Yellow

15. After installing the correct thrust washer, check
the clearance.
NOTE: After completing end clearance check,
back off screw on tooland leave tool in position
for No. 5 and No. I selective thrust washer
cleararce check to be per{ormed later.

16, Instan park pawl, return spring, park pawlshaft
and locator pin.

SERVICE GROUP



NOTE: Ensure that the park pawlengages the
park gear and returns freely.

LOCATOR
PI'.I HOLE

17 - Install park rod actuating lever and park rod in
case. Installpark rod abutment and start
abutment bolts. Push in parlc pawland locate rod
between pawl and abutment.

18. lnstalllow-irrtermediate band into case and alpn
anchor pin pocket with anchor pin.
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19. lnstalllow-intermediate drum and sun gear.

20.. Assemble the following components:
o Ring gear ard shellassembly
o Rear planetary

ORUM AND SUN
GEAF ASSY



o No. 13 needle bearing
o Front planetary
r Snap ring

NEEOLE
BEARING

BING GEAFI
ANO SHELL
ASSY

REAR
PIJqNETARY

2 1 . After assembling components, carefully slide
assembly over output shaft.

Pl.Af.tE?AFY
ASSEMALIES

22. Lower reverse clutch into case and start clutch
plate engagement.
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23. Align clutch cylinder anchor pin pocket with
anchor pin case hole.

NOTE: To seat reverse clutch, the intermediate
clutch hub can be used as a toolto complete
clutch plate engagement. Rotating planet with hub
will allow clutch splines to engage.

INT€RM€OIATE
CLUTCH HU8

EI'IGAGE
SPUNES WITH
PIJNETARY
SHAFT

\u
i l lv//

ANCHOR
PIN
POCKET
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24. Start roverse anchor pin bolt hrt do not tighten.

25. Assemble forward, direct and intermediate clutch
assembly. Attach Front Clutch Loading Tool
T86P-70389-A or equivalent to assembly.

AUTOMATIC TRANSMISSION SERVICE GROUP .
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26. Lower assembly into case, aligning shelland sun
gear splines into forward planqtary.

CAUTION: Ensure the assembly is fully
seated before removing the tool.

FRONT SUN AND
SHELL ASSY

- ) J
( t
f J
'

HOLES

i-t

jl -1122

G
27. Installoverdrive band into case.

\ -.<- nelfia scn-EElt'fif,clf,N wttit'''€[Jz rJrotsfuR€ FFEE @r/IPRES3ED AIR



28. Install plastic retainer with cross hairs facing up.

NOTE: Pertorm Steps 26 through 32 to check the
drive sprocket end clearanc€ for No. S and No. g
selective thrust washers.

29. Tighten screw on end play toof previously
installed.

30. lf not already removed, rernove allfive Teflono
seals from driven sprocket support assembly.

31. Install No. 9 needle bearing over output shaft,
with outer lip lacing up. Then, install No. 8
selective thrust washer.

32. Remove No. 5 thrusl washer, if stillattached to
sprocket support.

33. Installdriven sprocket support and driven
sprocket.

34. To measure No. 8 thrust washer clearance, it first
must be determined if machined bolt hote
surfaces on driven sprocket supporl are above or
below case machined surface.

lf machined bolt hole surfaces are above case
machined surface, place depth microneter on
machined bolt hole surface on driven sprocket
support. Measure distance to case machined
surface. Measure at both support bolt hde
machined surfaces and determine average from
both readings. ff reading exceeds 0.21mm (0.008
inch), refer to No. 8 Thrust Washer.
Use selection chart to determine correct thrust
washer to install. Installcorrect thrust washer,
repeat measurement and record reading. Go to
Step 32.

UiRrsG T e c h n i c a l  S e r v i c e  I n f o r m a t i o n

lf machined bolt hole surfaces are below case
machined surface, place depth micrometer on
case machined surface and measure distance to
driven sprocket support machined bolt hole
surfaces. Measure at both support bolt hole
machined surfaces and determine averagefrom
both readings.lf reading exceeds O.46mm (0.018
inch), refer to No. I Thrust Washer Selection
chart to determine correct thrust washer to
install. Install correct thrust washer, repeat
measurement and record reading. Go to Step 32.

A UTOMATIC IRANSMISSION SERVICE GROUP
65



Ui'RrsE T e c h n i c a l  S e r v i c e  I n f o r m a t i o n

AUTOMATIC TRANSMISSION SERVICE GROUP
66

t€. t n{nusr wlsr{ER sELEcnoil
Thrud ttlrlrr Thidtnar

Color
mrn Inclr.i

t . 5$ t .€ 0.060{.056 Naturd

r.7&r.68 0.070{.065 Dark Green

202-1.9 0.079{-075 Lrght Blue

227-2.17 0,089{.085 Red

35.

36.

Remove driven sprocket, driven sprocket
support, No. I selective thrust washer and No. 9
needle bearing.

Install No. 5 thrust washer on driven sprocket
support, aligning tab on washer with slot in driven
sprocket support. Apply grease to thrust washer
to help hold it in position.

DRIVE SPROCKET
SUPPOFIT ASSY

N o . 5

3€1.

37.

THRUST WASHER

ALIGN TAg
wrtH sLoY

Installdriven sprocket support without No. I
thrust washer and No. 9 needle bearing.

Position depth micrometer on machined case
surface and measure distance between driven
sprocket support machined bolt hole surface and
case surface. Measure at both bolt hole
machined surfaces and determine average trom
both readings. The difference between this
reading and the reading for No. I thrust washer
recorded in Step 31 must be greater than zero
but less than O.85mm (0.033 inch). lf
measurement exceeds specification, refer to No.
5 thrust Washer Selection chart to determine the
correct thrust washer to install.

Example:
When driven sprocket support surface is above
case surface.
Average reading for No. I thrust washer
mbasuremen t O. OO6-inch

Average reading for No. 5 thrust washer
measurement O.O 1 8-inch

Difference O.024-inch

NOTE: Reading from No. 8 thrust washer would
be added to determine total.

When driven sprocket support surface is below
case surface.

Average reading for No. 8 thrust washer
measurement 0.0 1 S-inch

Average reading for No. 5 thrust washer
measurement. O. 045-inch Diff erence 0.030-inch

NOTE: Reading from No. 8 thrust washer would
be subtracted to determine total.

BOLT HOLE
SURFACE

39. Remove driven sprocket support and install No- 9
needle bearing and correct No. I thrust washer.

InstallTeflonb seals on driven sprocket support-40.

lp, 5 rHRusT w SHER s€LECTlOtl
Tfrud Wrrhcr llil*rcrr

Color
rm hdr.r

2.2*?-18 0.0900.086 Green

2.5$2.{l 0.099{.005 Elaak

2.n-2..67 0.100-0.105 Nabnl

3.022,.92 0.1184.115 Red



41. Install correct No. 5 thrust washer on driven
sprocket support and installdriven sprocket
support. Apply grease to thrust washer to help
hold it in position.

42. Install manual shaft seal by tapping into case.

43. Start manualshaft through seal and slide manual
detent lever onto shaft.

44. Slide manualshaft through park rod actuating
lever and tap into case hole.

PARK ROO
ACTUATOR
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45. Install new manual shaft lock pin through case
hole, aligning with groove in shaft.

46. Install new roll pins in detent lever and park rod
actuating lever.

47. InstallNo. 2 and No. 4 tabbed thrust washers
onto drive and driven sprocket supports. Align
tabs on thrust washers with holes in sprocket
supports. Apply grease to washers to help hold in
position.



EIHTEE

48. Lubricote ond instollcost iron seoling ring ond scorf
cutTeflon seoling ring ontothe inputshoft.

49. Install chain on drive and driven sprockets. Lower
assernbly into sprochet supports, rotating
sprockets to efisure that they are fully seated-

Technical Service I  nformation
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50- lnstatl No. 1 end No. B thrust washers on chain
ctrver. Use petroleum ielly to hold in place- Make
sure tabs align with slots in chajn cover.

No. 3 iTETAL hrQ. 1 Pt-{5TtC
THRU$T WASHER TI{fiUST WASHEff

5 1 -

52.

lnstallnew chain Eover gasket.

lnstall accumulator springs in correct position.

53.

54.

hKITE;3.0L AFFL|offIQH
HAS TSFEIHES. T'3L
HAfi 3 SFFINGS

Inspect chain Gover allgnment pins on cEse.

fiarefully align chain covsr input shatt bsre with
input shaft. ApFly gentle downward pressure on
chain cover tD overcome scsurflulator$pring
Fressure and start two chain cover holts.
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CAUTION: Be ertremely caretul lo prevent
damage to the input shaft cast iron sealing
ring.

55. 9!"rt remaining chain cover bolts and tighten
10mm bolts to 27-33 N.m (pG26 tbft). ?rghten
8mm botr to 9-12 N.m (7_9 tb_ft). Tighten tgmm
bolt to 34-48 N.m (25-gS fb.ft). Tighten bolts in
sequence shown.
NOTE: After instafling chain cover, input shaft
should have some end play and shouid rotate
freely. tf it willnot rotate freely, remove chain
cover and inspect cast iron sealfor damage.

o.

@ .

@ o
1DFCXJE SPECIFEAT|oil

*. 912 N.rn (-/-9 LeFrl
)' 2v33 N.m (2$,26 L&r1
O. 3r-rt x.rr, (e+SS lB.Ff) @ ' @'

@

56. lighten park rod abutment bolts to 27-30 N.m(2cl2 tb-ft).

57. Tghten reverse drum 6mm Ailen head anchor boltto lG 12 N.m (Z.S-9 lb-ft) and tgmm tocknutto
34-47 N.m (25-gs tb-ft).

58. lnstalltubes in position and tap tighily untilfully
seated. Apply Threadtock 262, Ezrz_lgssa-B cr
equivalcnt around tube-toca se surtace.

AUTOMATIC TRANSMISSION SERVICE GROUP
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59. Install tube retaining brackets. 01. Install reverse apply tube/oil filter bracket.

60. lnstall lip sealonto oilfilter and press oilfilter into
case. 62. .lnstall magnet in oilPan.

N
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63. lnstall new oil pan gasket on case and installoil
pan. Tighten bolts to 14-16 N-m (1S12]bfl).
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Start oilpump and valve body over pump shaft
and connect manualvalve link to manualvalve.

T e c h  n i c a l  S e r v i c e  I n f  o r m a t i o n

67. lnstall 22valve body bolts and tighten in
sequence to 9-12 N.m (7-9 lb-ft).
NOTE: Installthree short bolts where indicated.

AUTOMATIC TRANSMISSION SERVICE GROUP
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64. Installfour new Teflono seals on pump driveshaft
and installshaft.

65. lnstallTV bracket with TV link through hole in
case. Tighten bolts to 9-12 N.m (7-9 lb-ft).
Connect manualvalve link to detent lever.

OIL PAN BOLTS
I7  REO'D
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68. lnstallbulkhead connector into case, making sure
lockingtabs on bulkhead assembly are secure.
Install four electrical connectors on proper
switches and solenoids until a slight click is felt.

UPPEF EULKHEAD
ccf.lNECloF NEUTRAL SAFETY

sl flTCH a.SSY

TUFBINE SPEED
SENSOF

69. Place gear shift selector in the neutralposition.

70. Install ManualLever Position Sensor (MLPS) and
loosely install two retaining bohs.

7'1. Align MLPS slots using Gear Position Sensor
Adjuster T9 1 P-7OO 1 0"A or equivalent.

72. Tighten retaining bolts to 9-12 N.m (7-9 lbft).

AUTOMATIC TRANSMISSION SERVICE GROUP.
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73. Place gear shift selector in the neutral position.

GEAR POSITION
SENSOR AD.'USTER
TOIF.TDOOA

RFTAININ6 EOLT
2 FIEO'D TIGHTEN TO
9"12 N'm
(7.e LSFT)

7 4. Install new self-adhesive oil pump and valve body
cover gasket onto cover.

VALVE EOOY
ANO ruUP
COVEB

SELF.
AOHESIVE
GlTSXET

75.

76.

77 .

Install cover and tighten to 9-12 N.rn (7-9lb-ft).

Rotate transaxle to horizontal position.

Perform servo travelcheck as follows:
NOTE: This procedure applies to both the
overdrive servo and the low-intermediate servo.
NOTE: The following procedure should be
performed only if one ol the components listed
below is being replaced during assembly of the
transaxle:
I Transaxle case
o Band assembly
I Drum and sun gear assembly
o Servo piston rod
r Servo piston

Install spring in case from Overdrive Servo Rod
Tool T86P-7OO23-B or Low / Intermediate Servo
Rod Tool T86P-70023'A or equivalent. ,

7 8 .

ffi
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OVEFDRIVE
SEFVO PISTON
ANO SPRING
T85P-700238

LO$'/INTE
SERVO PISTON ANO SPRING
T8€P-7002$A

79. Install low/intermediate servo spring retainer.

80. Install servo piston and rod in case.
NOTE: On low/intermediate servo, install without
piston seal.
Install Overdrive Servo Rod Tool
T86P-70023-Bor Low / lntermediate Servo Rod
ToolTS6P-7OO2SA or equivalent, and secure in
cese using servo cover bolts. Tighten bolts to
+12 N.m (7-9lb-ft).
'lighten gauge disc screw to 1.13 N.m (10lbin)
for overdrive servo. Tlghten to 3.4 N.m (30lb-in)
for low / intermediate servo.

Mount Dial Indicator TOOL-42A 1-C or equivalent
and position stylus through hole in gauge disc.
Make certain indicator stylus has Contacted
servo piston on a flat surface. Do not contact
step on piston. Zero dialindicator.

8 1 .

82.

83.

SEF1IO SPRING
POSITION RETATNEF



84. Back off gauge disc screw untilpiston movement
stops and read dial indicator. The amount of
piston travel as indicated on dialindicator will
determine the rod length to be installed. For
overdrive seruo, reading should be 1.8-3.8mm
(0.O7$O. 149 inch). For low/intermediate servo,
reading should be 5.5-6.Smm (0.216'0.255 inch).

NOTE: lf a new low/intermediate band is
installed, reading should be 5-6mm (0. 196{.236
inch).

Overdrive Servo Travel Check

Low-lntermediate Servo Travel Check

SEFVO PISTON
SELECTOR

$
J\

N
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85. Select a new piston rod using the measurement
obtained in St'ep 75. Install new piston rod and -
repeat Steps 71 through 75 to verify amount of
piston travel.

86. Install seals on low / intermediate servo piston '

87. Install servo pistons and springs- Make sure they
are fully seated.

88. lnstallservo covers for overdrive and
low/intermediate servo using new seals for
overdrive servo or gasket for low/intermediate
sErvo. Tighten cover bolts to 9-12 N'm (7-9lb-ft)'

CAUTION: Be sure to align tab on
low/intermediate servo cover with port on
case. Tlghten bolts two to three turns at a
time to prevent cocking servo coven

\lt@)-d \

i F+
/^'
\\

+a\
LOWi INTERMEDIATE
SERVO PTSTON AND SPRING
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Overdr ive Servo Cover

Low-lntermediate Servo Cover

89. Installdipstick tube grommet and dipstick tube in
case- lighten retaining bolt to g-12 N.m (7-g lb-ft).

Subassemblies

Chain Cover
Disassembly
1, Remove three accumulator piston shafts.

T@ffi
2_ Using flat nose pliers, remove three accumulator

pistons,

CAUTION: Do not use any objects in piston
shaft bore for removal.

3. Using side cutters, carefully remove bimetal
retaining pin collars and remove bimetaland
plate.

CAUTION: Use care not to damage machined
case surfaces or birnetallic strips.

Pull retaining pins from cover.4 .

ffieD
----:
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Remove 8mm manual valve detent spring bolt
and spring.

6. Remove quick-connect oilcooler fittings.

OUICK
DIS@I{NEgT
FTTTNGS

7. Rernove drive sprocket support needle bearing
using Stator and Driven Sprocket Bearing
RemovEr T86P-7OO4SA and lmpact Slkte
Hammer T58L-101-B or equivalent.

AUTOMAIIC TRANSMISSION SERVICE GROUP
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STATOR AND ORIVEN
SPFOO( T BEAFIFIG RET'OVER
T86P-70O.$A

Assembly
1. Using an arbor press, anstall drive sprocket

support needle bearing using Stator and Driven
Sprocket Bearing Replacer T86P-70043-B or
equivalent.

Install quick-connect oil cooler fittings.

AUTOMATIC TRANSMISSION SERVICE GROUP
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3 . lnstall manual valve detent spring and position
tab in locator hole.Trghten bolt to 9-12 N'm (7-9
tb-ft)

I,{ANUAL vALVE - ,/rc,'T
oErEirsPRrNG 

Wt^t

4. Start bimetalretaining pins in cover. Gently tap
center pin to bottom of hole.

5. Place end of bimetal with hole over front retaining
pin. lnstall bimetal retaining collars.

F€GHT 6.5mm (O-ZF|NCH)

U|RrsE T e c h n i c a l  S e r v i c e  I n f  o r m a t i o n
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6 . Pface Bimetal Height Gauge T86P-7O422'A or
equivalent against retaining pin and under bimetal'

Gently tap retaining collar onto pin until it seats
against tooledge.

7 .

RETA'NING PlN

O

-G>-
SIUETAL
}IEIGHT
GAUGE
Tt6P-70,.22.A

8. Engage slotted end of bimetal under rear
rEtiining pin and retaining cotlar and then iepeat
Steps 6-and 7 for slotted end of bimetal-

Remove slotted end of bimetalfrom its pin.
Position plate slotted ends onlo rear and middle
retaining'pins. Installslotied end of bimetal under
retaining collar.

9 .

1O. lnstatlnew seals and O-rings on accumulator
pistons.

ACCUMULATOF

SERVICE GROU P



1 1 . Installaccumulator pistons into their proper
cylinder.

\

t

@-O

ACCUMULATOF
PISTON
NOTE: N€W SEALS
MUST BE INSTALLED
SEFOHE INSTALLING
PISTONS

12. lnstall three accumulator piston shafts.

ACCUMUI-ATOR PISTON

a@fi

fi|RTsE T e c h n i c a l  S e r v i c e  I n f  o r m a t i o n

Oil Pump and Valve Body Assembfy
Disassembly
Remove two 8mm bolts retaining oil pump to valve
body and separate valve body trom oilpirmp.Remove
gasket and discard.

Oil Pump Shaft, Bearing and Seal
Removal
1. From rotor side of pump, using a press and a

correct size socket, press bearing and seaf
assembly out.
NOTE: lnspect bearing bore in pump body for
damage. lf bore is damaged the pump assembly
must be replaced.
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Assembly
1. Position valve body on oil pump using a new

gasket.

2. Insert Pump Body Guide Pins T86P-7O37O-A and
Valve Body Guide Pin T86P-701OO-G or
equivalent, as shorvn. Install two valve body-to-oil
pump retaining bolts and tighten to g-12 N.m (7-9
tb-ft).
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f nstallation
1. From main control side of pump body, using a

press and Oil Shaft Seal Instaflation Tool
T89P-l 177-AH or equivalent, in an inverted
position, press in nerr bearing into pump body.
The bearing must be flush with purnp body
surface.
!*{OTE: Do rpt use any rnEthod of instalhfion that
would cause bearing to be below surface of purp
body.

2. Place new sealon Oil Shaft Seal Installatlon Tool
T89P- 1 177-AH or eguivalent, wllh step in eaal
matching slep on tool(metal skte up). hstal by
placing tool and seal into pump bocly kom the
rotor sid€.

3. Using a press, installsealinto pump bocly until
tool F ffr.rsh against pump body.
l,lOTE: The tod is designed with a step where it
contscts seal to ensur€ correct instalhtion
position.

rTtT,E
30p/gffi

qE^|'HshuXrrf,{
lloclrTfFrmrfi

l**"

UZRrsc

Valvc Body
Dlsesrnbly
1. Place valve body on bench with separator plate

up, and r€movqtwo Torxo bolts retaining
separator plate to valve bocly.

2, Remova separator plate and gasket.

T e c h n i c a l  S e r v i c e  I n f o r r n a t i o n
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TOf,xt
OOLT

S€FAn/rTOn
PTATE

Flemore seven ball checks, h{vo relief valves and
bypass solenoid filter. Glean filter.

RETEF
IALVE

clrEcK
EAILs

THIS CIIECKBALL HAS BEEN
DELETED BEGINhTING IN THE 1993

CHECK
BALTS

R€LI€F
VALVE

MODEL YEAR

4. The individualvalves and springs are removed by
remwing retaining clips and bore plugs. Refer to
the lollowing illustrations for valve and spring
locations. Clean valves, springs and vafve body
as fttcessary.
CAUTION: Most valves are aluminum and
eannot bs rcmoved using a magnct. Remove
valvcg by tapping valve body on palm of
hand to elide valves out ol bore8. lt may be
nocccgary to romovc valvee and sprlngs
wlng a piclt, fl lt ie necegsary to uso a pick,
use extreme eaution to prevenl damaging
valves or valvc bores.
CAUTION: Do not turn the throttle valve
adjurting Bcraw.



Tech n ical  Service Information

AXOD -E
199I PUMP PLATE IDENTIFICATION
AND PUMP CHECKBALL LOCATION

NIIMBER 12 CHESI(BALL
ItrRE

EARLY 1991 ONLY

NI'MBER 12 CHECKBALL
ELIMINATED

LATE T99T ONLY
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Techn ica l  Serv ice I  nformat ion

BT3 CIIECKBAIT ELIMINATED ALLOWING FOR\trARI' CLUTCII
OIL TO EXIIAUST T'NORIT'ICED ON THE 3 - 4 IIPSHITT

82 CHECI(BALL ArlDED, FORCTNG
FORWARD CLUTCH OIL THROUGH

THE tt11tt Qf,lf'l$f,,

1992 - rJP
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HOLE 'TAIT

IF HOLE AT IIATI IS .030" IT TAKES TTIE ON - OFF ( LUS
SOLENOID
IF HOLE AT ItA'' IS .2I5* IT TAKES TTTE MODTILATED ( MLUS
SOLENOID

oN - oF'F'( LUS ) LOCK UP SOLENOID
1991 SABLE AND TAURUS ONLY!

TIIIS SOLENOID IS TO BE USED WITH A
PTTMP SPACER PLATE WITII A.O3O'' HOLE
T THE r?A'r POSrrroN, As sHowIY ABOYE.
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MODULATED ( MIUS ) LOCK UP
SOLENOII)

1991 CONTINENTAL I T&L L992 - UP

TIIIS SOLENOID IS TO BE USED WITII A
PUMP SPACNR PLATE WITH A.2I5 HOLE

TrrE 'A'r POSTTION, AS SHOWN ABO\IE



3. Flemove six bofts retaining pump cover to pump
housing and remove cover.

4 . Remove bore spring by prying spring out ot
housing.
CAUTION: Place a piece of cardboard or
sultable materiat under screwdriver to
prevent damage to housing Easket surface.
WARNING: USE EXTREME CAUTION WHEN
REMOVING SPRING TO PREVENT PEBSONAL
IHJURY.

5. Remove outside vane support retaining pin.

ep
\-rl ti- ;

a - . 1 i
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6. Remove metalO-ring retainer and O-ring from
outer vane support. Discard Sring.

METAL OFIT.IG
RETAINEFI

7. Remove and discard side seaf.

8. Remove side sealsupport.



9. Remove top vane positioning ring.

10. Remove outer vane support.

1 1. Remove $even vanes from rotor.

SH'NY EOGE MUST FACE
tN otRECnOr{ OF AFFwl/

K}P \ANE
POSItFftlhlG BItCi

PUilP NNES

Ul,RrsE T e c h n i c a l  S e r v i c e  I n f o r m a t i o n
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12. Remove inner vane support.

INNER VANE
SUPFORIT

1 3 . Remove bttom vane positioning ring.

BOTTOM VANE
POSITIONII{G BII.G

Aseembly
NOTE: The only serviceable parts in the oilpump are
the seals.'lf any other parts of the oilpump are
damaged or worn, the entire purnp assembly must be
replaced.



1 . Install bottom vane positioning ring.

Bonroil sNE
POSlTONlr.lG Flilc

2. Installinner vane support with smallinslde
diameter counter bore tacing up.

lnstall seven venes in inner vane support.
NOTE: Shiny portion of vane blade is installed
toward outar vane support.

INNERIANE
SUPPc' T

VZ.Rrsc T e c h n i c a l  S e r v i c e  I n f  o r m a t i o n
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SHINY EDGE MUST FACE
IN OIFECTIOT{ OF ARROW

Install outer vane support.

5. lnstalltop vane positioning ring.

ruMP \ANES

TOF Uf{E
FOSlTrCtr{lNG Hl}{G



6. Installnew side sealsupport.

7. lnstall new side seal.

8. lnstallouter vane support retaining pin.

9 . Install bore spring between case and tab on outer
vane support.

f,|RrsE T e c h n i c a l  S e r v i c e  I n f  o r m a t i o n
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10 . lnstall new O-ring in groove in outer vane support.
Then, install metal O-ring retainer.

1 1 .lnstalloil pump cover on oil pump housing and
install six retaining bolts. Tighten bolts to 9- 12
N.m (7-9 lb-ft).
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12- Install ball checks and relief valve. 13. Position separator plate on pump housing using a
new gasket. Insert Valve Body Guide Pin Set
T86P-7O1OO-A and Valve Body Guide Pin
T86P-7O1OGB or equivalent. Then, installtwo
Torxo bolts. Tighten bolts to 9-12 N.m (7-9
lb-ft). Remove guide pins.

CHECK BALLS

VALVE BODY
GUIOE PIN
sEr r86P-7otOO-A
HERE

T O R X '
EOLTS

V^LVE BOOY
GUIDE PIN
sET T86P-7010G8
HER€

Shell Assembly, Forward, Direct and
Intermediate Clutches

OVEROfiTVE DFUM
ANO ONE.WAY
CLUTCH ISSY

LOW
ONE.WAY
CLUTCH

No. r0
NEEDLE
BEAFING

CLUTCH
HUB
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Dlsassembly
1. Set assembly on overdrive drum.

2. Remove sun gear and shell assembly.

OVERDR'VE
DRUM

3. Flemove No. 1 I needle bearing.

NO.  r r
NEEDLE
EEAR|ttlG
OUTER UP
FACING DOWN

4. Remove intermediate clutch hub.

VZRTsE T e c h n i c a l  S e r v i c e  I n f  o r m a t i o n
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5. Remove No. 10 needle bearing.

IrlO. 1O NEEDLE BEARIT{G

6.

7 .

Turn assembly onto intermediate cylinder hub.

Remove overdrive drum and one-way clutch
assembly.

INSTAIIED. CTUTCH MUST
ruRN

OVERDRIVE DRUM
ANO OI{E.WAY CLUTCH
ASSY

FOf,W^RD
CLUTGII

OIRECT
CLUTCH

tNT€RMEDI,ATE
CLUTCH

NOTE: ONE-WAY CLUTCH OUTER RACE
GM\,E UUST BE VISIBLE. F PFOPERLY



8. Remove No. 6 thrust washer.

9. Remove forward clutch assembly by prying up on
each side with two screwdrivers.
NOTE: Direct clutch hub O-ring seals retain
torward clutch on hub. Pry evenly and do not
locate screwdriver ends on br near forward
clutch check ball.

10. Remove direct one-way clutch and No. Z thrust
washer.

FOFWAFIO CLUTCH

PRY UP GENTLY WITH
TWO SCREWDFIIVERS

-t
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OIRECT OT.I€.WAY CLUTCH

ilO. 7 THRUST
WA^sHER
SLOTTEO
TAAS

Assembly
1. Set on intermediate clutch cylinder.

2. Instalf No. 7 thrust washer into direct clutch being
sure tabs are aligned with slots in direct clutch.

3. lnstalldirect one-way clutch and align onto clutch
pack splines.

OIRECT OltlE-tYAY CLUTCT{

IN. 7 THRUST
WAS}IER
SLOTTED
TAaS
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1 1 .Install.No. 1 1 needle bearing with outer lip facing
down.

AUTOMAIIC TRANSMISSION SERVICE GROUP
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4. lnstall two O-ring seals.

INSTALLEO, CLUTCH MUST
TURN COUNTERCLOCKWISE

otR€cr oa{E-
WAY CLUTCH

5. lnstall forward clutch assembly.Use caution not
to damage the &ring seals on direct clutch
hub.

InstallNo. 6 thrust washer.

FOfIwARO
CLUTCH

6 .

L

9 .

Turn assembly over and set on overdrive drum.

InstallNo. 1O needle bearing using grease to hold
in place.

Install intermediate clutch hub with No. 1O needle
bearing.

1 0 .

7 . Install overdrive drum and one-way clutch
assembly.

NOTE: ONE-WAY CLUTCH OUTER RACE
GROOVE MUST 8E VISIBLE. IF PFIOPERLY



12. lnstall sun gear and shell assembly.
No.  r t
NEEOLE
8€ARING
OUTER LtP
FACIHG OOWN

Forward Clutch

-l

IZHrsc T e c h n i c a l  S e r v i c e  I n f o r m a t i o n

Disassembly
1. Remove snap ring, pressure plate, clutch pack

and wave spring.

PRESSURE
PI.^TE

SilAP RING

CTUTCH PACK
ASSY

AUTOMATIC TRANSMISSION SERVICE GROU P
9 l



2 . Remove snap ring and return spring using Clutch
Spring Compressor T65L-77 515-A or equivalent.

3. Remove piston assembly from hub.

CLUTCII SFBlllG
COUPRESSOR
T65L.775tSA

glnrsE T e c h n i c a l  S e r v i c e  I n f  o r r n a t i o n

4. Flemove piston inner and outer seals.

lnner Piston Seal

INN€R PISTON
SE^L

Outer Piston Seal

AUTOMATIC TRANSMISSION SERVIC€ GROUP
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PISTON ASSY

-t
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Assembly
1. Inslall inner and outer piston seals (lip sealfacing

toward bottom of cylinder) and installpiston
assembly using Forward Clutch SealLip
Protector T86P-7O548-A or equivalent.

lnstallreturn spring and snap ring using Clutch
Spring Compressor T65L -77 515.A or equivalent.

AUTOMATIC TRANSMISSION SERVICE GROUP
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3. lnstallwave spring, clutch pack. pressure plate
and snap ring.

SNAP RING

CLUICH PACK
ASSY

WAVE SPRING

4. Check clutch pack clearance using Diallndicator
TOOL-4201-C oqequivalent. Push downward on
the clutch pack with at least 135N (30 tbs) of
force. Release pressure and zero dial indicator.
Litt pressure plate to the bottom of the snap ring.
Note dial indicator reading. Take two readings,
180 degrees apart, and determine the average of
the two readings. The clearance should be
1 .89- 1.40mm (0.O75-0.055 inch). lf the
clearance is not within specifiCation, selective
snap rings are available in the following
thicknesses:

1 .24- 1.34mm (0.049-0.053 inch)
1.6+ 1 .70mm (0,063-0.O67 inch)
1.95-2.05mm (0.077-O.OB 1 inch)
2.3+2.40mm (0. 09 1 -0.094 inch)
2.65-2.7 Smm (0. 104-0. 1 O8 inch)
After installing the correct snap ring, check the
clearance.

DI,AL INOICATOR
TOOL{201C
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Dlract Clutch

PRESSUHE
PTITE

AffiA' 3L'[O^

CLUTCH
CVLIND€R

GHINGS

Disascembly
1. Remove snap ring, pressure plate and clutch

pack.

Remove snap ring and refurn spring using Glutch
Spring Compressor T65L -T 7 5 15-A or equivalent.

AUTOMATIC TRANSMISSION SERVICE GROUP
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3. Remove two-piece piston assembly.

CHECK BALL
TWOPIECE
PISTOGI ASSY

4. Disassemble two-piece piston.

5. Remove piston inner and outer lip seals.

Inner Piston Seal

!/nrsE T e c h n i c a l  S e r v i c e  I n f  o r m a t i o n
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Outer Piston Seal

Assembly
1. Installinner and outer piston lip seals (lip seals

facing toward bottom of cylinder) and install into
hub using Direct Clutch Lip Seal Protector
T86P-70234-A or equivalent.

2 .

3.

Install piston outer ring.

Verity free movement of check ball.



4. Install return spring in cylinder aligning return
spring notch with check ballin piston.

FEruRN SPFING

NOrE: B€ SUFE TO AI|GN
RETURN SIPRING HOTCH

clrEct( 8^ll tN
HSTOT.J

5. Installsnap ring using Clutch Spring Compressor
T65L-775 1 5-A or equivalent.

BENCH VISE

UlRrsE T e c h n i c a l  S e r v i c e  I n f o r m a t i o n
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6. Installclutch pack, pressure plate and snap ring
into cylinder.

SNAP RING

Check clutch pack clearance using Diallndicator
TOOL-4201-Cor eguivalent. Push downward on
the clutch pack with 135N (30lbs) ol
force.Release pressure and zero dial indicator.
Lift pressure plate to the bottom of the snap ring.
Note dial indicator reading. Take two readings,
180 degrees apart, and determine the average of
the two readings. The clearance should be:
(3-plate) (4-Plate) 0.78- 1.29mm (O.03 1-O.O5 1
inch). ff the clearance is not within specification,
selective snap rings are available in the following
thicknesses:

1-24- 1 .34mm (0.049€.O53 inch)

1 .67- 1 .76mm (O.065-0.O69 inch)

2. 1 4-2.24mm (O.O84-O.O88 inch)

2.61-2.71mm (O. 102-O. 106 inch)

3.04-3. 14mm (O. t t 9-O. 123 inch)

After installing lhe correct snap ring, check the
clearance.

7 .



-t

UiRrsG

Disassembly
1. Remove snap ring, pressure plate and clutch

pack assembly.

DIRECT|INTEFMEDIATE 11y4VESpRtHG
SYLIHOER ASSY

2, Hemove snap ring and return spring, using Outch
Spring Compressor T65L-775 1 5-A or equivalent.

PFESSURE
PLATE

T e c h n i c a l  S e r v i c e  I n f o r m a t i o n

Intermediate Clutch

OUTEF
PISTON
SEAt

RETURN
SPRING

CLUTCH
C Y L I N D E F

AUTOMATIC TRANSMISSION SERVICE GROUP
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3. Remove piston assembly.

4. Remove piston inner and outer seals.

Outer Piston Seal

lnner Piston Seal

INNEFI PISTON
SEAL

Assembly
1. Check for free movement of check ball in cylinder.

Install inner lip seal on cylinder hub and outer
piston lip seal (lips facing toward bottom of
cylinder) on piston and installpiston using
Forward Clutch Seal Lip Protector
T86P-7O548-A or equivalent.

tIRrsE T e c h n i c a l  S e r v i c e  I n f  o r m a t i o n

2 . Install snap ring and return spring using Clutch
Spring Compressor T65L-77 51 5-A or eguivalent.

SPRTIS COMPRESSO€
T65L-775r$A

AUTOMATIC TRANSMISSION SERVICE GROUP
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3. Install clutch pack, pressure plate and snap ring.

PRESSURE
PLATE

1.2S' 1 .3omm (0.O47€.O5 1 inch)
1.67-1 .77mm (0.066-0.07O inch)
2. 1 4-2.24mm (0.084-0.088 inch)
2.A1-2.71mm (0. 103€. 1O7 inch)
3.04-3. 14mm (0. 1 2O-O. 124 inch)

-------/

INTEHIIED|ATE
CLUTCH PACK CLEAEANCE
CHECX

SNAP RING

CLUTCH PACK
ASSY

D73?TB

DIAI INOICATOR
TOOL4201€DIRECT/INTERMEDIATE

CYLTNDER AssY 
wAvE SPRING

4. Check clutch pack clearance using Dial Indicator
TOOL-4201-C or equivalent. Push downward on
the clutch pack with 135N (30lbs) of force.
Release pressure and zero the dial indicator. Lift
pressure plate to the bottom of the snap ring.
Note dialindicator reading. Take two readings,
18O degrees apart, and determine the average of
the two readings. The clearance should be:
(4-Plate) 1 .O2-1.51mm (0.04G'0.059 inch). lf the
clearance is not within specification, selective
snap rings are available in the following
thicknesses:

Feverse Clutch

RETUFN
SPFING

CLUTCH
CYLINDEF

OUTER
PISTON
SEAL

INNER
PISTON
SE^L

I\

\\s
PHESSUHE
PLATE

SilAP
RING

\
\

WAVE
SPRING
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Disassembly
1. Remove snap ring, pressure plate, clutch pack

and wave spring.

SNAP RING

CLUTCH PACK
ASSY

2. Using Clutch Spring Compressor T65L.77515-A
or equivafent, remove snap ring and return spring.

3. Lift out piston and remove piston inner and ouler
seals.
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Piston lnner Seal

Piston Outer Seal

PISTON
OLJTEH SEAL

Assembly
1. Install inner and outer piston lip seals (lips facing

toward bottom of cylinder) and install piston using
Reverse Clutch Outer Lip Seal Protector
T86P-7040SA or equivalent.

FEVEFSE CLUTCH OUTER
LlP SEAL PHOTECTOR
T86P-70{t$A



Ui'RrsE
2. lnstallslap ring and return spring using Clutch

Spri n g Compresso r T65L -T T St S-n or-equivalent.

3. Installwave spring, clutch pack, pressure plate
and snap ring.

4. $ggf ctutchpack clearance using Dialtndicator
TOOL-42O 1 -C or equivalent.push Eownwaia;;
the clutch pack with lOSN (30 tbs) of force.
Release pressure and zero dial inclicator. Lift
p.ress{t9 plq!€ to the Eottom of the snap ring.
Note dial indicator reading.,Take trro rdadinls,
.18O.degreeg.apart, and determine the averige of
the two readings. The clearance should be: 

'

0-97-1.63mm (0.03&0.064 inch). tf rhe
cfearance is not within specification, selective
glap rings are available in the following
thicknesses:

PACK
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1.52- 1.62mm (0.05$0.064 inch)
1 .98-2.08mm (0.078€.081 inch)
2.45-2.55mm (O.096€. jOO inch)
292$.A2m* (O.1 15{.1 18 inch)
After installing the correct snap ring, check the
clearance.

Planetary Assembly
Dieassembly and Assembly
1. Remove snap ring.
2. Remove front planetary.

3. Remove No. 13 needle bearing.

4. Remove rear planetary from shelland ring gear
assembly.

5. To assemble, reverse Steps 1 through 4.

Frcrt|T
PLAI.IETARY

RING GE^R

FEAR
PTINETARY 

o59a7_A



Differential and Gearset
Disassembly
1. Remove planetary pinion shaft retaining snap

ring.

Using a magnet, work planetary pinion shafts out
of ditferential case housing.

P|.TETARY PII{ION
slufl

cAsE l{ot slNG
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rt ,

4.

Slide out pinion gears and thrust washers-

Inspect needle bearings and pinion shafts.
Replace, it necessary.

5. Remove No. 17 needle bearing frorn top of
diff erential planetary assembly.

}.IO, 17 NEEDI-E BEARING



Using a drift, drive out differential pinion shaft roll
pin.

DIFFEREh'TIAL PINION
ST{AFT

Ui.FrsE T e c h n i c a l  S e r v i c e  I n f o r m a t i o n

7. Tap out pinion shaft using a drift.

TAP OUT PINDN
S'{AFT USI}.IG A ORIFT

PINION g{AFT

Remove pinion gears and thrust washers by
rotating output shaft.

AUTOMATIC TRANSMISSION SERVICE GROUP
r03

9. Remove RH side gear and thrust washer.

HH SIOE GE R

10. Push output shaft toward center of housing, and
slide LH side gear upward to gain access to
retaining ring.

Remove retaining ring and slide output shaft out of
differentialcase. Remove pinion gear and thrust
washer.

1 1 .

Assembly
1. With output shaft inside of differentialcase, slide

thrust washer and LH side gear onto output shaft.
2. Install retaining ring and slide gear down over

retaaning ring.

THRUST WASFIER

RETAINING RING

THRUST I'VASHER

FETAINII.IG RING

rcTATE OTJTPI'T TAFT



lnstallthrust washer and RH side gear into
differential case.

RH S'OE GEAF

4. Installtbrust washers on pinion gears being sure
inner lips on washers are seated in recess in
pinion gears.

AN|oN GEAR RECESS

5. Position pinion gears on side gears being sure
teeth on allgears are engaged and rotate output
shaft.

P[.|IO}I GEAR

FOT^TE OUrRtr gi^Fr

While rotating the output shaft, walk pinion gears
into position.

E|srsG T e c h n i c a l  S e r v i c e  I n f  o r m a t i o n
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WHX-E FOTATING
OUTruT SHAFT
WALX P]NION GEARS
INTO POSITIC'N

7. Tap pinion shaft through differentialcase and
pin'ion gears, making sure-!-o align retaining pin
hob in shaft with hole in ditferentialcase'

PS.llOl'l SHAFf

ATGN RETA||i8}IG PIN
}TOI.E IN SHAFTWITH
lrorf lN cAsE.
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8. Using a drift, tap in differential pinion shaft roll pin.

9. lnstall No. 17 needle bearing over output shaft
and seat on planetary housing with positioning
tabs facing up.

OUTPUT $TAFT

AUTOMATIC TRANSMISSION SERVICE GROUP
r05

10. Installupper and lower pinion gear thrust washers
onto pinion gear.
NOTE: lt may be necessary to use a little grease
to hold thrust washers, needle bearings and
spacer in position. Install and align finaldrive
pinion gears with differentialcase holes.

NEEDLE BEAFI|NGS
PINION GEAF

UPPER THRUST
WASH€R

LOA'ER THRUST

NOTE: Make sure allneedle bearings, thrust
washers and spacer are in position.

1 1 . Push linaldrive pinion shafts through differential
case and gears until lower step on shaft is level
with ditferential case.
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NOTE: Use care when installing pinion shafts to
prevent disturbing needle bearings.

NOTE: uxG S{JFE LOIA/ER
STEF IS I€VEL WITH
DIFFEREiITUL CASE AT.ID
FAC|NG IIIIU'AFID.

12. lnstallf inaldrive pinion shaft retaining ring in
differential case grooves.

SNAP EING

4- Remove piston rod retaining clips and remove rod
and cushion spring.

Remove servo piston seal.

Remove seal and gasket from cover.

Assembly
1. Install front piston rod retaining clip on piston rod-

2. Installcushion spring and piston.

3. Compress assembly and installrear piston rod
retaining clip.

4. Instaflservo piston seal.

5. Installcover sealand gasket.

6. Lubricate piston seals with petroleum jelly.

7. Install assembled piston components into servo
cover.

8. lnstall piston return spring into cover.

9. Installassembled servo components into case.

NOTE: Make sure return spring is correctly
positioned in case.

sEFvO C ER GASKET

5.

6 .

CUSHION
sPRtNG 

____+

10. Installthree 8mm cover bolts.'l ' ighten to 9'12 N'm
(7-9lb-ft).

Low-lntermediate Servo
Disassembly
1. Remove three 8mm cover bolts.

2. Remove piston return spring.

3. Remove servo piston and rod from cover.

Overdrive Servo

Disassembly
1. Remove three 8mm cover bolts, and remove

return spring and rod.

2. Remove servo piston from cover.

3. Remove rear piston rod retaining clip and remove
washer.

AUTOMATIC TRANSMISSION SERVICE GROUP
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4. Remove servo piston and seal.

5. Flemove cushion spring-

6. Flemove front piston rod retaining clip.

7. Rernove cover seal.

Assembly
1. Install front piston rod retaining clip on piston rod.

2. Instalf cushion spring, piston and washer.

3, Compress assembly and install rear piston rod
retaining clip.

4. Lubricate piston sealwith petroleum jelly.

5. Installcover seal.

6. Installassembled servo components into case
and installcover.

NOTE: Make sure return spring is correcfly
positioned in case.

7. lnstallthree 8mm cover botts. Tighten to g-12 N.m
(7-e rbft).

REAR
CLIP

SERVO PISTON

CUSHION
SPRING

REAR GFTOOVE

SERVO ROO

WASHER

FETAINING

FFONT GROOVE

PISTON RETURN SPRTNG

SPRING RETAINEF

FRONT
CLIP

COVER SEAL

ARrsE

Speedometer Drive Gear Assembly
Disassembly
1. Remove two 8mm cover bolts and remove cover.
2. Remove sealand discard.

3. Remove the following components as an
assembly:
r Speedometer drive gear bearing
r Speedometer drive gear assembly

4. Remove speedorneter drive bearing and gear
from governor shaft.

T e c h n i c a l  S e r v i c e  I n f  o r m a t i o n
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SPEEDOMSTEB
OFIIVE GEAB

Assembly
1. Push speedometer drive gear onto governor

shaft aligning slots in gear with shatt roll pin.

2. Installspeedometer drive gear bearing on
speedorneter drive gear with outer race (black
side) facing up.

3. Instaltnew sealand cover.

4. lnstalltwo 8mm cover bolts. lighten to 9-12 N.m
(7-e rb-ft).

Driven Sprocket Support
Dlsassembly
Removs driven sprocket support needle bearing using
Stator and Driven Sprocket Bearing Remover
T86P-7O043-A and lmpact Slide Hammer T58L- 10 1 -B
or equivalent.

STATOR ATE)
OBII/EN SPROCXET
SE Fr\|G
FErlOVEf,
159'-7fl).il'A



Assembly
Press driven sprocket support needle bearing using
Stator and Driven Sprocket Bearing Replacer
T86P-7OO43-B or equivalent.

AFBOR PFESS

STATOR AT.ID
DRIvEN
SPR@KET
BEARING
REPI-AC€R
T65P-7004+8

DRIVEN SPFOCXET
SUPPORT
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Valve Body
1. Thoroughly clean all parts, except check balfs, in

clean solvent and blow dry with moisture-free
compressed air.

2. Inspect all valve and plug bores for scores. Check
allfluid passges for obstructions. Inspect all
mating surfaces for burrs and scores. lf needed,
use crocus cloth to polish valves and plugs.
Avoid rounding the sharp edges of the valves
and plugs with the crocus cloth.

3. Inspect all springs for distortion. Check all valves
and plugs for free movement in their respective
bores. Valves and plugs, when dry, must fall from
their own weight in their respective bores.

4. Roll manual valve on a flat surface to check f or
bent condition.

Servo
1. lnspect servo body for cracks and piston bore tor

scores.

2. Check fluid passages for obstructions.

3. lnspect band and struts for distortion. Inspect
band ends for cracks.

4. Inspect servo spring for distortion.

5. Inspect band lining for excessive wear and
bonding to metal band.

6. Replace damaged seals.

Forward, Direct, lntermediate and Reverse
Clutches
1. Inspect ciutch cylinder thrust surfaces, piston

bore, and clutch plate serrations for scores or
burrs. Minor scores or burrs may be removed
with crocus cloth. Replace the clutch cylinder if it
is badly scored or damaged.

2. Check fluid passage in clutch cylinder for
obstructions. Clean out allfluid passages. Inspect
clutch piston for scores and replace if necessary.
Inspect check balls for freedom of movement and
proper seating.

3. Check clutch release spring for distortion and
cracks. Replace spring (including wave sPring) if
it is distorted or cracked.

4. Inspect composition clutch plates, steelclutch
plates, and clutch pressure plate for worn or
scored bearing surfaces. Fleplace all parts that
are deeply scored or burned.

5. Check clutch plates for flatness and fit on clutch
hub serrations. Discard any plate that does not
slide freely on the serrations or that is not flat.

6. Check clutch hub thrust surfaces for scores and
clutch hub splines for wear.

Output Shaft
1. Inspeut output shaft bearing surfaces for scores.

lf excessive clearance or scores are found,
replace shaft and inspect components.

2. Check splines on output shaft for wear and
replace shaft il splines are excessively worn.
Inspect all bushings.

AUTOMATIC TRANSMISSION SERVICE GROUP
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CLEANING AND INSPECTION

Transaxle
Clean the parts with suitable solvent and use
moisture-tree air to dry off all parts and clean out fluid
Passages.
The composition clutch plates, controlvalve
body-to-screen gasket, bands and synthetic
reels should not be cleaned in a vapor degreaser
or wlth any type of deterEent solution.To clean
these parts, wipe them otf with a lint-tree cloth. New
clutch plates or bands should be soaked in the
specified transmission fluid for 15 minutes before
being assembled.
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One-Way Clutches
1. Inspect outer and inner races for scores or

damaged surface areas where rollers or sprags
contact races.

2. Inspect rollers, sprags and springs for excessive
wear or damage.

3. Inspect spring and case for bent or damaged
spring retainers.

Speedometer Drive Assembly
1. Inspect drive and driven gears. Replace if teeth

are broken, chipped or excessively worn.

Case
Inspect the case for cracks and stripped threads.
Inspect the gasket surfaces and mating surfaces for
burrs. Check the vent for obstructions and check atl
fluid passages for obstructions and leakage.

flspect the case bushing tor scores. Check all parking
linkage parts for wear or damage.
lf the transaxle case thread is damaged, service kits
may be purchased form localjobbers. To service a
damaged thread, the following procedures should be
caretully followed.
1. Drillout damaged threads, using the same drill

size as the thread O.D. For eximple, use a
5 / 16-inch drill for a 5 / 16 x 1g thread.

2. Select proper specialtap and tap the drilled hole.
Igp i* marked for size of thread being repaired.
Thus, the special tap marked Sl 16 x tg will not
cut the same thread as a standard S/ 16 x 1g tap.
It does cut a thread large enough to
accOmmodate the insert, and after the insert is
installed the original thread size (S / 16 x 1 g) is
restored.

3. Place insert on tool and adjust sleeve to length of
insert being used. Press insert against tace-of
tapped hole. Turn toolclockwise and wind insert
into hole until insert is one-half turn below face.

4. Working through insert, bend insert tang straight
up and down until it breaks off at notch.

5. lmproperly installed inserts can be removed with
exlractor tool. Place extractor tool in insert so
that blade rests against top coil one-quarter to
on*half turn away lrom end of coil. Tap tool
sharply with a hammer so that blade cuts into
insert. Exert downward pressure on tooland turn
it counterclockwise until insert is removed.

Planetary Carriers
Individual parts of the planet carriers are not
serviceable except for the differential
components.
1. Check pins and shafts in planet assemblies for

loose fit and/or complete disengagement. Use a
new planet assembly if either condition exists.
Before installing a planet assembly, check shaft
welds.

2. lnspect pinion gears for damaged or excessively
worn teeth.

3. Check for free rotation of pinion gears.

Thrust Bearings
Wash thrust bearings thoroughly in cleaning solvent.
Blow bearings dry with compressed air.
Ensure that bearings are clean and then lubricate with
transrnission fluid. Replace any bearings and races
which show signs of pitting or roughness.

Stator to lmpeller Interference Check
1. Position stator support assembly on a bench with

spline end pointing up.
2. Mount a convener on stator support with splines

on onaway clutch inner race engaging mating
splines of stator support.

3. Hold stator support stationary, and try to rotate
torque converter both clockwise and
countercl ockwi se. Con verter should rotate f reely
without any signs of interference or scraping
within converter assembly.

4. lf there is an indication of scraping, trailing edges
of stator blades may be interfering with leading
edges of impeller blades. In such cases, replace
converter.

Converter and Oil Cooler
When internal wear or damage has occurred in the
transaxle, metalparticfes, clutch plate material, or
band materialmay have been carried into the
converter and oilcooler. These contaminants are a
major cause of recurring transaxle troubles and MUST
be removed from the system before the transaxle is
put back into service.
Whenever a transaxle has been disassembted to
replace worn or damaged parts or because the valve
body sticks due to foreign material, the converter and
oilcooler MUST be cleaned by using a mechanicalty
agitated cleaner, such as Rotunda Torque Gonverter
and OilCooler Cleaner 014-00028 or equivalent.

AUTOMATIC TRANSMISSION SERVICE GROUP
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The lack of a drain plug in the AXOD€ converter
increases the amount of residualflushing solvent
retained in the converter after cleaning. This reteined
solvent is not acceptable and a method of diluting it is
required. The following procedure is to be used after
removal of the AXOD€ torque converter from the
cleanirlg equipment.
1. Tboroughly drainremaining solvent through hub-

2. Add 1.9liters (2.0 quarts) of clean transmission
fluid to converter.Agitate by hand.

3. Thoroughly drain solution through converter
hub.

Transaxle Fluid Drain and Refill
Nonnal maintenance and lubrication requirements do
not necessitate periodic autornatic transa:tle lluid
changes. lf a rnajor service, such as a clutch band,
bearing, etc., is required in the transaxle, it will have to
be removed for service. At this timo the converter,
transaxle cooler and cooler'lines must be
thoroughly flushed to removc any dirt.

When used under continuous or severe conditions the
transaxh and torque converter should be drained and
refilled with fluid as specified.
CAIffiON: Usc of a fluid other than specilied
could rcsult in transaxle malfunction and/ or
failure.
Refer to Vehicle Certification Labelaffixed to left hont
door lock face panel or door pillar for transa:tle code.

When filling a dry transaxle and converter, refer to
Specilications for capacity. Check the fluid bvel.

Procedures for partial drain and refill, due to in-vehicle
service operation, are as follows:

AUTOMATIC TRANSMISSION SERVICE GROUP
l l 0

Oil Cooler Tube Leakage
When fluid leakage is lound at the oil cooler, the cooler
must be replaced. Refer to Section 27'03.

When one or more of the fluid cooler steeltubes must
be replaced, each replacement tube must be
fabriiated from the same size steeltubing as the
or[inal line.
Using the old tube as a guide, bend the new tube as
required. Add the necessary fittings and installthe
tube.
Afterth fittings have been tightened, add fluid as
needed and check for fluid leaks-

1. Raise vehicle on a hoist or jackstands- Refer to
Section 1S04.

2. Place a drain pan under transaxle.

3. Loosen pumP and valve body cover bolts and
drain.

4. Loosen lower pan retaining bolts and drain fluid
from transaxle.

5. When fluid has drained to levelof pan flange,
remove rest of pan bolts working from the RH
side and allow it to drop and drain skrwly-

6. When allfluid has drained from transaxle, remove
and thoroughly clean pan. Discard gasltet-

7. Hace a new gasket on Pan and install pan on
transaxb.

Filltransaxle to correcl level.

Lower vehicle.

8.

9.



Thrust Washer and Needle Bearing Location

lTEI

t .

2 .
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XUIBER OESCRIPTIOX t. 7G273

e. ?G12|
to. 7G239
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13. 7G177
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17. 7G107
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ro. 7G'r 12
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EEARING ASSEMELY {DIRECT CLUTCH HUB)
BEARING ASSEMBLY (FFON? SUN GEARI
BEAR]NG ASSEMELY {FBONT SUN GEAA)
NOT SERVICEABLE
EEARING ASSEMBLY (PLANETARY
THRUST-CET{TER)
ilOT SERVICEABLE
BEARING ASSEUBLY (REAR SUN GEAF)
BEARING ASSEMoLY {FIT.IAL DRIVE GEAHNONT)
BEARTNG ASSEMBLY (FINAL DRIVE GEAR-FEAR)
WASHER THRUST (STEEL) (SELECTIVE}
(DIFFERENTIAL CARRIER)
BEAFING ASSEMSLY (OIFFERENTIAL CAFFIIER)

3.

a.

5.

a.

7.

7G019

7GOle

7G096

7 6 1 1 5

7DO1.

7DO76

7 G r  1 6

WASHER THRUST (NYLOrq (ORIVE
sPaocKET/srAToR su PFoRT)
WASHER THFUST (NYLONI (DRIVE
SFROCKET/STATOB SUPPORT)
wAsHEFr THRUST (STEEL BACKED SRONZE) CASE
covER/DBrvEN SPFOCXETI
WASHEB THFTUST (NYLON' (DnryEN
SPFOCTGTTSUPPORT)
WASHER THFUST (NYLON} (SELECTIVE)
(SUPPoRTTFORWARD C LUTCH)
WASHEF THRUST (NYLON) (FORWARO CLUTGH
o.w.c. RACE)
WASHER THFUST (NYLON! IO|RECT
CLUTCH'OIRECT O.IY.C.}

14 NOT
SERV'CEAELE
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SPECIFICATIONS
CII'TCII AilD EAI{D APFLEATNN CHAFf

CIT$tlra b rT5irun spacned bql, cdlir.r tSliltittg
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AXOD-E
1993 - UP WIRE HARNESS VIEW

AXOD-E
199T .1992 WIRE HARNESS \rIEW

CONNECTOR
TOP \rIEW

1. EPC GROUND ( BLUE )
2. EPC /MCCC POWER ( GREEN )
3. SS3 GROUNT) ( YELLOW )
4. MCCC GROUND ( BROWN )
5. SS1, SS2, SS3 POWER ( RED )
6. SSl GROUND ( ORANGE )
7. TOT - (BLACK )
8. SS2 GROUFTD ( PINK )

WEIIts CASBCOITINECK)I

vtEv FAfxrftl lEB wsnS eAs
OONNBSftN.ONIHE SDEOF

lNBIRATNAXT

BITCKOR(il,ty
CASE

l. ss2 PowER ( RED )
2. SS2 GROUND ( BLUE )
3. SS3 GROT.JND ( BLACK )
4. SS3 POWER ( Y-ELInW )
s. ssl PowER ( wHrrE )
6. SSl GROLTND ( YELTOW )

Y|EW TASMT TEB BIAG, ON. CNAY
CASE SNNECION.ON TIIE TOP

1. EPC POWER ( WHITE ) OrIEBITAI|EAXLE
2. T(}T ( YELLOW )
3. TOT ( BLL,E )
4. rus- MLUS POWER ( RED )
s. LUS- MLUS GROUND ( BLACK )
6. EPC cROt ND ( OREEN )
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AXOD-E
VAL\M BODY IDENTIFICAYION

On this page the valve body borcs have been assigned numbers. The valves and springs have been drawn to
slrow the valves and springs in their propcr locations. Each valve is also shown properly oriented and
properly identified, as shown on the following pages.
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AXOD -E
VALVE BODY BORE I\ruMBERS AND

VALYE IDENTIF'ICATION

BORE VALVE DESCRIPTION
NUMBER I{I]MBER

32 I PRESSURBFAILSAFEVALVE
33 2 BACKOTTTVALVE(FOT,JNDINEARLY l99l ONLY)
33 3 BACKOTnVALVE(LATE l99l TOPRESENT)
34 4 ACCUMUI,ATORREGI]LATORVALVEPLIJNGER
34 5 ACCTJMT'LATORREGI'LATORVALVE
35 6 I-2CAPACITYMODI,JI-A|TORVAL\IE
36 7 CONVERTERCLUTCHCONTROLVALVEPLI]NGER
16 8 CONVERTERCLUTCHCONTROLVALVB
37 9 MAIN REGT]LATOR BOOST VALVE SLEEVE
37 IO MAINREGULAX'ORBOOSTVALVE
37 1l I{AIN REGL]LAtrOR VALVE ( NOTE DIRECTION OF SPRING SEAT )
38 L2 CONVERIBRCLIJTCHREGI,JLATORVALVE
38 13 SHIFTSOLEMODREGULATORVALVE
39 14 MANUALVALVE
40 15 2-3SHrTVerve
4I 16 I-2SHIFTVALVE
42 17 INTERMEDIAIBCLUTCHSHUTTLEVALVE
43 18 3-4SHIFTVALVE
44 19 FORWARDCLUTCHCONTROLVALVE
45 20 PTJLL-INCONTROLVALVE
4s 2t 3-2CONTROLVALVE
46 22 NEUTRAL/DRWEENGAGEMENTCONIROLVAIVE
47 23 2-3 SERVOREGIJLATORVALVE
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1. PRESSURE FAILSAFE VAL\IE
2. BACKOUT VALVE ( EARLY 1991 )
3. BACKOUT VALVE ( CURRENT )
4. ACCUMULATOR REGULATOR VALVE PLIJNGER
5. ACCUMULATOR REGULATOR VALVE
6. 1 .2 CAPACITY MODULATOR VALVE
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7.CON\MRMR CLUTCH CONTROL VALVE PLUNGER
8. CO}.I\/ERTER CLUTCH CONTROL VALVE
9. IVIAIN REGULATOR BOOST VALVE SLEEVE
IO. MAIN REGULATOR BOOST VAL\|E
I 1. I\{AIN REGULATOR VALVE
I 2. CO}IVERTER CLUTCH REGIJLATOR VALVE
13. SHIFT SOLENIOD REGTJLATOR VALVE
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14. I.{ANUAL VAL\IE
15.2-3 SHIFTVALVE
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16.  I -2SHIFTVAL\M,
17. INTERMEDIAIE CLUTCH SHUTTLE VALVE
18. 3 .4 SHIFT VAL\TE
19. FORVITARD CLIJTCH CONTROL VAL\TE

AUTOMATIC TRANSMI$SION SERVICE GROUP
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20. PULL - IN CONTROL VAL\IE
21..3.2 CONTROL VALVE
22. NEUTRAL / DRIVE ENGAGEMENT CONTROL VALVE
23. 2 - 3 SERVO REGI'LATOR VALVE

AUTOMATIC TRANSM ISS ION SERVICE GROUP
120


	Cover

	Index

	Description and Operation
	Diagnosis and Testing-Computer/Electrical

	Diagnosis and Testing-Hydraulic/Mechanical

	Oil Pressure Checks
	Disassembly
	Assembly
	Oil Pump
	Checkball Locations
	Drum Components
	Differential and Gearset
	Cleaning and Inspection
	Thrust Washer and Needle Bearing Location
	Specifications
	Internal Wire Harness
	Valve Body

