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INTRODUCTION 

JEEPAW-4 
The AW-4 is a four speed, electronically controlled automatic transmission. 
Running gear consists of a lock-up converter:oil pump:three planetary gear 
sets:clutch and brake units:hydraulic accumulators,a valve body with electric 
solenoids and a transmission computer unit (TCU). Cables are used for shifting 
and throttle pressure control. A neutral safety switch permits engine sterling in 
Park and Neutral range only. The valve body solenoids-are controlled by signals 
from the TCU. Signal sequence is determined by vehicle speed and throttle 
position. Fourth gear is an .70:1 ratio overdrive range. First second,third and 
reverse gear are conventional ranges. Third gearratiO is 1:1. A separate planetary 
gear set provides overdrive operation in fourth gear. 
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(Ci!ATSG) SERVICE INFORMATION 

JEEPAW-4 
GEAR SHIFT POSITIONS 

The A W-4 transmission has six gear shift lever po
sitions. Park, Reverse and Neutral positions are con
ventional and mechanically operated. The 1-2, 3 and D 
ranges provide electroajcally controlled shifting. 

The 1-2 position provides first and second gear only. 
The 3 position provides first, second and third gear. The 
D range provides first through fourth gear. Overdrive 
fourth gear range is available only when the shift lever 
is in D position (Fig. 2). 

fflANSMISSION IDENTIFICATION 
The transmission I.D. plate is attached to the case 

(Fig. 3). The plate contains the transmission serial and 
model numbers. Refer to the information on this plate 
when ordering service parts. 

COMPONENTS ANO OPERATION 

Electronic conero,-
The A W-4 is electronically controlled in the filrward 

gear ranges. The controlaCllllllistoftheTCU. ftffl! body 
solenoids and sensors that moaitorvebide ..-,I. throt
tle opening, shift lever position and brake pedal appli
cation. 

TCU 
The TCU determines shift and converter lockup tim

ing based on signals from the sensors. The valve body 
solenoids are activated/deactivated accordingly. 

The TCU has a self diagnostic program. Component 
and circuitry malfunctions can be diagnosed with the 

p PARK 

R REVERSE 

N NEUTRAL 

D 
FIRST THROUGH FOURTH 
GEAR (FOURTH GEAR 
OVERDRIVE) 

3 THIRD GEAR (MANUAL) 

1-2 FIRST-SfCOND GEAR 
(MANUAL) 

Fig. 2 Gear Shift Positions 

DRB II tester. Once a malfunction is noted and stored 
in TCU memory, it is retained even after the problem 
has been corrected. To cancel a stored malfunction, sim
ply disconnect and reconnect the "Trans.· fuse in the 
TCU harness. 

Shift Mades 
Two separate shift modes are programmed into the 

TCU. The Comfort mode provides normal shift speeds 
and points. The Power mode provides higher engine 
speeds and shift points when extra acceleration and 
torque are needed. The shift modes are activated by a 
switch in the instrument panel. 

Vahre Bady Solenoids 
The solenoids are mounted on the valve body and 

operated by the TCU. The solenoids control operation of 
the converter lockup and shift valves in response to 
input signals from the TCU. 

Sensors 
The sensors include the throttle position sensor (TPSJ, 

the speed sensor, the neutral safety switch and the 
brake pedal application switch. 

The throttle position sensor is mounted on the throttle 
body. It electronically determines throttle position and 
relays this information to the TCU to control shift 
points and converter lockup. 

The speed sensor consists of a rotor and magnet on the 
transmission output shaft and a switch in the extension 
housing or adapter. The sensor switch is activated each 
time the rotor and magnet complete one revolution. 
Sensor signals are transmitted to the TCU. 

The neutral safety switch is mounted on the valve 
body manual shaft. The switch s,gnals shift linkage and 
manual valve position to the TCU through an inter
connecting harness. The switch prevents engine start
ing in all gears other than Park or Neutral. 
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The brake application switch releases the lock-up 
clutch in the torque converter whenever the brakes are 
applied. The switch is mounted on the brake pedal 
bracket and signals the TCU when the pedal is pressed 
or released. 

TORQUE CONVERTER 
A lockup torque converter is used for all applications. 

The lockup mechanism consists of a sliding clutch pis
ton, clutch springs and the clutch disc material (Fig. 4). 

The disc is attached to the converter front cover. The 
clutch piston and clutch springs are attached to the 

CLUTCH 
DISC 

Fig. 4 Lockup Torque Converter 

PLANETARY 
CARRIER 

turbine hub. The springs dampen engine firing im
pulses and loads during the initial phase of converter 
lockup. 

Lockup is controlled by valve body solenoid number 
three and by the lockup relay valve. At lockup speed, 
the solenoid channels line pressure to the lockup clutch 
through the relay valve. 

Torque converter lockup occurs in second gear in 1-2 
position; third gear in 3 position and third and fourth 
gear in D position. 

FOURTH GEAR OVERDRIVE COMPONENTS 
The overdrive system consists of the input shaft, one

way clutch, planetary sun gear, ring gear, planetary 
carrier, direct clutch and overdrive brake (Fig. 5). The 
overdrive elements are controlled and appl_ied through 
valve body solenoid number two. 

In overdrive fourth gear, the brake prevents the over
drive sun gear from turning. During operation, the 
overdrive elements operate as follows: 

The overdrive input shaft and planetary carrier ro
tate as a unit. The sun gear and overdrive direct clutch 
drum are in mesh and operate as a single unit. The 
direct clutch splines function as the hub for the over
drive brake. The one-way clutch outer race is in mesh 
with the planetary carrier. The h:ner race is fixed to the 
sun gear shaft. 

FIRST-THIRD-REVERSE GEAR COMPONENTS 
First-third and reverse gear components are outlined 

in Figure 6. 
The input shaft is meshed with the direct clutch hub 

and the forward clutch drum. These elements rotate as 
a unit. The forward clutch hub rotates as a unit with the 
front planetary ring gear. The direct clutch drum is 
meshed with the forward end of the planetary sun gear. 

Fig. 5 Fourth Gear Overdrive Components 
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The second brake hub serves as the outer race of 
one-way clutch No. 1. The clutch inner race is Jocked 
with the front/rear sun gear. The inner race of one-way 
clutch No. 2 is splined to the transmission case and is 
locked. The outer race rotates as a unit with the rear 
planetary carrier. 

GEARTRAIN OPERATION AND APPLICATION 
CHARTS 

Operation and application of the first through fourth 
and reverse gear elements are outlined in the function 
and application charts. 

The Component Function Chart (Fig. 71 describes ba
sic function of various geartrain elements. The Com
ponent Application Chart (Fig. 8) indicates which 
elements (including valve body solenoids!, are applied 
in the various gear ranges. 

The rear planetary ring gear is splined to the output 
shaft. The front planetary carrier and rear carrier ring 
gear are meshed and rotate as a unit with the output 
shaft. 

INPUT SHAFT 

NOMENCLATURE 

Overdrive 0ired Clutch 

Overdrive Brake 

Overdrive One-Way Clutch 

Forword Clutch 

Dired Clutch 

Second Coasl Broke 

Second Broke 

First/Reverse Brake 

One-Woy Clutch No. 1 

One-Woy Clutch No. 2 

REAR- PlANET ARY CARRIER 

o,.E-WAY CLUTCH NO. 2 

Fig. 6 First• Third And Reverse Gear Components 

FUNCTION 

Connects overdrive sun geor and overdrive carrier 

Prevents overdrive sun gear from turning either clockwise or counterclockwise 

When transmission is driven by engine, connects overdrive sun gear and overdrive carrier 

Connects input shaft and front ring gear 

Connects input shaft and front and rear sun gear 

Prevents front and rear sun gear from turning either clockwise or counterclockwise 

Prevents outer race of No. 1 one-way clutch from fuming either clockwise o, counterclockwise, 
thus preventing front and reor sun gear from turning counterclockwise 

Prevents rear planetary carrier from turning either clockwise or counterclockwise 

When second brake is operating, prevents front and rear sun gear from turning countercloCkwise 

Prevents rear plaoetary carrier from turning counterclockwise 

Fig. 7 Component Function Chart 
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Valnlody Valve Body !z llz ii i1:1 15; ... .::= !:iz Ji ~,. Shift Lever !s Is .... 
Position GNr Solenoid Solenoid •II Is! 8:1 ;~:i 1-s i·s 

Na. I Na.2 id 20 a.; 1· =· ·=· -·~ ii~ 1~ 
oO" ..... o" 

p Park ON OFF • 
R Reverse ON Off • • • . 
N Neutral ON Off • 

First ON OFF • . • • 
D Second ON ON • • • • • 

Third OFF ON • • • • • 
OD OFF Off • • • • 
First ON Off • • • • 

3 Second ON ON • . • . • . 
Third OFF ON • • • • • 

1-2 
First ON OFF • • • • • 

Second ON ON • • • • • • 

Fig. B Component Application Chart 

HYDRAULIC SYSTEM 
The basic hydraulic system consists of the oil pump, 

valve body and solenoids and four hydraulic accumu
lators. The oil pump provides the necessary system lu
brication and operating pressure. 

The ·valve body controls application of the clutches, 
brakes, second coast band and the torque converter 
lockup clutch. The valve body solenoids control se
quencing of the 1-2, 2-3 and 3-4 shift valves within the 
valve body. The solenoids are activated by signals from 
the TCU. 

The accumulators are used in the clutch and brake 
feed circuits to control initial apply pressure. Spring 
loaded accumulator pistons modulate the initial surge 
of apply pressure for smooth engagement. 

Oil Pump 
A gear-type oil pump is used in all A W-4 transmis

sions. The pump gears are mounted in the oil pump 
body. The drive gear is operated by the torque converter 
hub. Drive tangs on the hub engage in drive slots in the 
drive gear. 

Valve Body Components 
Transmission operating pressure is supplied to the 

clutch and brake apply circuits through the valve body. 
The valve body consists of an upper body, lower body, 
separator plate and upper and lower gaskets (Fig. 9). 
The various spool valves, sleeves, plugs and springs are 
located within the two body sections. 

The manual valve, 1-2 shift valve, primary regulator 
valve, accumulator control valve, check balls, solenoids 
and oil strainers are located in the lower body section 
(Fig. 10). The remaining control and shift valves plus 

check balls and one additional oil strainer are located 
in the upper body section (Fig. 11). 

Manual Valve 
The manual valve is operated by the gearshift link

age. The valve diverts fluid to the apply circuits ac
cording to shift lever position. 

Primary RetulalOr Valve 
The primary regulator valve (Fig. 13) modulates line 

pressure to the clutches and brakes according to engine 
load. The valve is actuated by throttle valve pressure. 
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DIAGNOSIS INFORMATION 

GENERAL DIAGNOSIS INFORMATION 
The TCU used with the AW-4 transmission has a 

self-diagnostic program. The program is compatible 
with the DRB II tester. 

The A W-4 is an electronically controlled transmis
sion. Shift points and sequence in the forward gear 
ranges are controlled by the TCU. Before attempting 
repair, it will be necessary to determine ifa malfunction 
is electrical or mechanical. 

The DRB II tester will identify faults in the electrical 
control system. The road test, pressure test, stall test 
and time lag test plus the general diagnosis charts will 
help locate faults in the mechanical running gear. 

All AW-4 diagnosis should begin with the Prelimi
nary Check Procedure. The procedure is designed to 
help identify the type of problem (mechanical/electri
cal) that has occurred The first step of the procedure is 
Initial Inspection and Adjustment which is detailed in 
this section. 

INITIAL INSPECTION AND ADJUSTMENT 
(1) Check and adjust shift linkage. 
(2) Verify line pressure cable operation. Repair or 

replace cable if it binds or is damaged. 
(3) Check engine throttle operation. Have helper 

press accelerator to floor and observe injector throttle 
plate movement. Adjust linkage if throttle plate does 
not reach wide open position. 

( 4) Check and adjust line pressure cable if necessary. 
(5) Check transmission fluid level when fluid is at 

normal operating temperature. Start engine. Shift 
transmission through all gear ranges then back to Neu
tral. Correct level is to Full or Add mark on dipstick 
with engine at curb idle speed. 

( 6 J Check and adjust neutral switch if necessary. 
(7) Check TPS adjustment and operation. Adjust the 

sensor if necessary. 

MANUAL SHIFTING TEST 
(1) This test determines if the problem is related to a 

mechanical or electrical component. 
(2) Stop engine and disconnect TCU or TCU fuse. 
(3) Road test vehicle. Shift transmission into each 

gear range. Transmission should operate as follows: 
• lock in Park 
• back up in Reverse 

• not move in Neutral 
• provide first gear only with shift lever in 1-2 position 
• operate in third gear only with shift lever in 3 posi
tion 
• operate in overdrive fourth gear in D position 

(4) If transmission operates as described, proceed to 
next step. However, if forward gear ranges were diffi
cult to distinguish (all feel the same), or vehicle would 
not back up, refer to diagnosis charts. Do not perform 
stall or time lag tests. 
CAUTION: Do not overspeed the engine during the 
next test step. Ease off the throttle and allow the ve
hicle to slow before downshifting. 

(5) Continue road test. Manually downshift transmis
sion from D to 3, and from 3 to 1-2 position. Then man
ually upshift transmission through forward ranges 
again. 
. (6) If transmission operation is OK, perform stall, 

time lag and pressure tests. If transmission shifting 
problem is encountered, refer to diagnosis charts. 

(7) If a problem still exists, continue testing with DRB 
II tester. 

HYDRAULIC PRESSURE TEST 

Pressure Test Procedure 
(1) Connect pressure test gauge to test port on pas

senger side of transmission. Use adapter 7554 to con
nect gauge. Be sure test gauge capacity is a minimum 
of 300 psi (2100 kPa). 

(2) Bring transmission fluid to normal operating tem
perature. 

(3) Apply parking brakes and block wheels. 
WARNING: DO NOT ALLOW ANYONE TO STAND AT 
THE FRONT OR REAR OF THE VEHICLE WHILE PER
FORMING T!iE FOLLOWING STEPS IN THE PRES
SURE TEST. 

(4) Check and adjust engine curb idle speed. 
(5) Apply service brakes. 
(6) Shift transmission into D range and note line pres

sure with engine at curb idle speed. Pressure should be 
53-to-61 psi (363-to-422 kPa). 

(7) Press accelerator to wide open throttle position 
and note line pressure. Pressure should be 161-to-196 
psi O108-to-1353 kPa). 
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CAUTION: Do not maintain wide open throttle tor more 
than three or lour seconds at a time. 

(8) Shift transmission into Reverse and note line pres
sure with engine at curb idle speed. Pressure should be 
73-to-87 psi (500-to-598 kPa). 

(9) Press accelerator to wide open throttle position 
and note line pressure in Reverse. Pressure should be 
223-to-273 psi (1540-tp-1883 kPal. 
CAUTION: Do not maintain wide open throttle tor more 
than three or lour seconds at a time. 

(10) Ifline pressure is not within specifications, adjust 
line pressure -cable and repeat pressure test. 

Pressure Test Analysis 
If pressures in D and Reverse are higher than spec· 

ified, check for the following: 
• line pressure cable loose, worn, binding or out of 
adjustment 

PERFORM INITIAL INSPECTION 
AND ADJUSTMENT 

PROCEDURE OlffilNED IN 
THIS SECTION 

PERFORM MANUAL SHIFTING 
TEST 

· CONNECT DRBII~ TESTER. 
' PERFORM TEST PROCEDURE 
'oUTLINED IN TESTER MANUAL. 

ELECTRICAL CONTROL 
SYSTEM CHECK 

NOT OK 

REPAIR OR REPLACE PROBLEM 
COMPONENTS 

• throttle valve, downshift plug, throttle cam sticking, 
wotn or damaged 
• primary regulator valve sticking, worn, or damaged 

If pressures in D and Reverse are lower than specified, 
check for the following: 
• line pressure cable loose, worn, binding or out of 
adjustment 
• throttle valve, downshift plug, throttle cam sticking, 
worn or damaged 
• primary regulator valve sticking, worn, or damaged 
• oil pump gears or housing worn or damaged 
• overdrive clutch worn or damaged 

If pressures are low in D range only, check for the 
following: 
• forward clutch worn or damaged 
• fluid leakage in D range circuit (component seal and 
O-rings) 

=0<1~--COMFONENTS--=--A-IR_~_AS __ ~ 
NOT OK 

PERFORM HYDRAULIC 
PRESSURE TEST, STALL TEST 

AND TIME LAG TEST 

REPAIR TRANSMISSION AS 
NECESSARY 

Fig. 26 Preliminary Check Procedure 
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If pressures are low in Reverse only, check for the 
following: 
• shift linkage (and manual valve) out of adjustment 
• fluid leakage in Reverse circuit (component seal and 
0-rings) 
• direct clutch worn or damaged 
• first/reverse brake worn or damaged 

STALL TEST 
(1) The stall test checks holding ability of the trans

mission clutches and brakes and the torque converter 
stator clutch. 

(2) Bring transmission fluid to normal (hot) operating 
temperature. 

(3) Connect tachometer to engine. Position tachome-
ter so itcan be viewed from drivers seat. 

(4) Apply parking brakes and block wheels. 
(5) Apply and hold service brakes. 
(6) On 4WD models, shift transfer case into two-wheel 

high position. 
(7) Start engine. 

WARNING: DO NOT ALLOW ANYONE TO STAND AT 
THE FRONT OR REAR OF THE VEHICLE DURING THE 
TEST. 

(8) Shift transmission into D range. 
(9) Press accelerator to wide open throttle position 

and note maximum engine rpm. Stall speed should be 
2100-to-2400 rpm in D range. 
CAUTION: Do not maintain wide open throttle for more 
than four or five seconds at a time. 

(10) Release throttle and shift transmission into Neu
tral. Allow transmission fluid to cool for 15-20 seconds. 

(11) Shift transmission into Reverse. 
(12) Press accelerator down to wide open throttle po

sition and note maximum engine rpm. Stall speed 

PRESSURE 
GAUGE 

TEST 
PORT 

Fig. 27 Pressure Test Gauge Hookup 
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should be 2100-to-2400 rpm in Reverse. 

Stall Speed Test Analysis 
If engine rpm is lower than specified in D and Reverse, 

check for the following: 
• engine output/performance insufficient 
• stator clutch in torque converter not holding if engine 
speed was 1500 rpm or less. 

If stall speed in D range is higher than specified, check 
for the following: 
• line pressure low 
• forward clutch slipping 
• No. 2 one-way clutch not holding 
• overdrive one-way clutch not holding 

If stall speed in Reverse was higher than specified, 
check for the following: 
• line pressure low 
• direct clutch slipping 
• first/ reverse brake slipping 
• overdrive one-way clutch not holding 

If stall speeds were higher than specified in both D 
and Reverse, check for the following: 
• low fluid level 
• line pressure low 
• overdrive one-way clutch not holding 

TIME LAG TEST 
This test checks general condition of the overdrive 

clutch, forward clutch, rear clutch and first/reverse 
brake. Condition is indicated by the amount of time 
required for clutch/brake engagement with the engine 
at curb idle speed. Engagement time is measured for D 
and Reverse positions. A stop watch is recommended for 
test accuracy. 

Test Procedure 
(1) Check and adjust transmission fluid level if nec

essary. 
(2) Bring transmission to normal (hot) operating tem-

pertue. 
(3) Apply parking brakes. 
(4) Turn off air conditioning unit. 
(5) On 4 WD models, shift transfer case into two-wheel 

high. 
(6) Start engine and check curb idle speed. Adjust 

speed if necessary. Curb idle must be correct to ensure 
accurate test results. 

(7) Shift transmission into Neutral and set stop 
watch. 

(8) During following test steps, start stop watch as 
soon as shift lever reaches D and Reverse detents. 

(9) Shift transmission into D range and record time it 
takes for engagement. Repeat test two more times. 

(10) Reset stop watch and shift transmission back to 
Neutral. 

(11) Shift transmission into Reverse and record time 
it takes for engagement. Repeat test two more times. 
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(12) Engagement time in D range should be a max
imum of 1.2 seconds. Engagement time for Reverse 
should be a maximum of 1.5 seconds. 

• forward clutch worn 
• overdrive clutch worn or damaged 

If engagement time is longer than specified for Re
verse, check for the following: 

Time Lag Test Analysis • shift linkage misadjusted 
If engagement time is longer than specified for D 

range, check for the following: 
• line pressure low 
• direct clutch worn 

• shift linkage misadjusted • firstJreverse brake worn 
• line pressure low • overdrive clutch worn or damaged 

CGNDITION POSsauCAUSE COIIICllON 

FWD DISCOLORED OR SMELLS FluidCGlllanli.-l Replace fluid 
BURNT T.,,___,..., Replace torque converter 

T NIMfflissian iaully Disassemble and repair transmission 

VEHICI.E DOES NOT MOVE N Shift Ii=• out of adj- Adjust linkage 
ANY F~RD RANGE OR Valve r,:::J'irimary regulator faulty llilpecl/repair valve body 
REVERSE Park locl: faulty Repair park -I 

Torque converter faulty Replace lorque con.erter 
Converter drive plate broken Replace drive pi-
oa pump intake screen blocked a-scree, 
Transmission faulty Disassemble and repair tTansmission 

SHIFT LEVER POSITION Shift lini«,g. out of adj-t Adjust linkage 
INCORRECT Manual .alve and lever faulty Repair valve body 

HAl!Sli ENGAGEMENT (AU Throttle cable out of ad~ Adjust lhrallle coble 
RANGES) Valve body a, primary regulator faulty Repair >OM body 

Accumulalor pistons faulty Repair~ 
Transmission faulty Disassemble and repair transmission 

DELAYED 1-2, 2-3 OR 3-0D Electronic control problem Find fau:r:rt with DRBU- Tester * 
UP-SHIFT, OR DOWN-SHIFTS Valve body faulty Repair va body 
FROM 4-3 OR 3-2 AND SHIFTS Solenoid faulty Repair solenoid 
BACKTO4OR3 

SLIPS ON 1-2, 2-3 OR 3-OD Shift linkage out of adjus!ment Adjust linkage 
UP-SHIFT, OR SLIPS OR LP cable out of adjustment Adjust cable 
SHUDDERS ON TAKE-OFF Valve body faulty Repair valve body 

Solenoid faul'T., Replace solenoid 
T n:ansmission ulty Disassemble and repoir transmission 

DRAG OR BIND ON 1-2, 2-3 Shift Ii~ out of adjus!ment Adjust linkage 
OR 3-OD UP-SHIFT Volve bo faulty Repoir valve body 

T ronsmission faulty Disaut,mble and repair transmission 

NO LOCK-UP IN 2ND, 3RD Electronic control problem Repair with ORBII ... Tester * 
OROD Valve body faulty Repair valve body 

Solenoid foulr, Replace solenoid 
Transmission aulty Disassemble and repair transmission 

* or Snap-On Scanner, OTC Scanner 
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SERVICE DIAGNOSIS (CONT.) 

CONDITION POSSIBLE CAUSE COIIECTION 

HARSH DOWN-StlFT Thn,llle cable oul of adj...- Adjust cable 
Thrallle cable and cam faulty Replace coble and com 
Accumulator pistons faulty Repair pistons 
Valve body faulty Repair valve body 
Transmission foully Oisastemble and repair transmission 

NO DCMN-SHIFT WHEN Vol"" body faulty Ropoir valve body 
COASJl,IG Solenoid faulty Replace solenoid 

Electronic control problem Locate problem with OABII,. Tester * 
DOWN-SHIFT LATE OR EARLY Throttle cable faulty Replace cable 
DUDIGCOAST Volve body faulty Repair valve body 

1 ransmission faulty Disassemble and repair transmission 
Solenoid faulty Replace solenoid 
Electronic control problem locate problem with DRBII'· Tester * 

NO 00-3, 3-2 OR 2-1 Solenoid faulty Replace solenoid 
KICK0OWN Electronic control problem locale problem with DRBU· Te-* 

Volve body faulty Repair valve body 

NO ENGINE BRAD«; N 1-2 Solenoid faulty Replace solenoid 
POSITION Electronic control problem locale problem will, DRBU· Tester * 

Valve body faulty Repair valve body 
Transmission faulty Disassemble ond repair 1ronsmission 

VEHICLE DOES NOT HOLD Shift linlcoge oul of adjustment Adjust link-
IN PARK Porlc:ing lode pawl cam and spring faulty Replace cam and spring 

* or Snap-On Scanner, OTC Scanner 
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JEEP 

CHECKING TRANSMISSION FLUID LEVEL AND 
CONDITION 

Recommended Fluid 
Recommended fluid for AW 4 transmissions is Jeep or 

Mopar Mercon "' automatic transmission fluid. Mopar 
Dexron n~ may also be used if Mercon fluid is not 
available. 

Checking Fluid Level 
(1) Be sure transmission fluid is at normal operating 

temperature. Normal operating temperature is reached 
after approximately 15 miles (25 km) of operation. 

(2) Position the vehicle on a level surface. This is 
important for an accurate fluid level check. 

(3) Shift the transmission through all gear ranges and 
back to Neutral. 

(4) Apply the parking brakes. 
(5) Verify that the transmission is in Neutral. 
(6) Wipe off the dipstick handle to prevent dirt from 

entering the fill tube. Then remove the dipstick and 
check fluid level and condition. 

(7) Correct fluid level is to the FULL mark on the 
dipstick when the fluid is at normal operating tem
perature (Fig. 1). 

(8) If fluid level is low, top off the level with Jeep 
Mercon '", transmission fluid. Mopar Dexron II'" may 
also be used if Mercon is not available. Do not overfill 
the transmission. Add only enough fluid to bring 
the level to the FULL mark. 

iFULL --CHECK 

()I( RANGE 

Fig. 1 Transmission Fluid Level 

AW-4 

Checking Fluid Condition 
Inspect the appearance of the fluid during the fluid 

level check. The fluid should be clear and free of foreign 
material or particles. If the fluid is dark brown or black 
in color and smells burnt, the fluid has been overheated 
and should be replaced. 

Transmission operation should also be checked if the 
fluid is severely discolored and contains quantities of 
foreign material, metal particles, or clutch disc friction 
material. 

A small quantity of friction material or metal 
particles in the oil pan is normal. The particles are 
usually generated during the break-in period and 
indicate normal seating of the various transmis• 
sion components. 

TCU SERVICE 
Use the DRB II tester to diagnose TCU function when

ever a fault is suspected. Replace the TCU only when 
the t~ter indicates a TCU fault. 

TCU Replacement 
The TCU is located under the instrument panel on the 

passenger side of the vehicle (Fig. 2>. Turn the ignition 
off Remove the TCU by unsnapping the wire harness 
connector and removing the TCU from under the in
strument panel. To install the replacement part, snap 
the wire harness connector into the new TCU and po
sition it under the panel. 

NEUTRAL SWITCH 

Switch Testing 
Test switch continuity with an ohmmeter. Disconnect 

the switch and check continuity at the connector ter
minal positions and in the gear ranges indicated in 
Figure 3. Switch continuity should be as follows: 
• Continuity should exist between terminals B and C 
with the transmission in Park and Neutral only (Fig. 3). 
• Continuity should exist between terminals A and E 
with the transmission in Reverse (Fig. 3). 
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• Continuity should exist between terminals A and G 
with the the transmission in third gear (Fig. 3). 
• Continuity should exist between terminals A and H 
with the transmission in first and/or second gear (Fig. 
3). 
• Continuity should not exist in D position. 

Neutral SMf;clt a-val 
(1) Raise vehicle.. 
(2) Disconnect switch wire harness connector. 
(3) Pry washer lock tabs upward and remove switch 

attaching nut and tabbed washer (Fig. 4). 
(4) Remove switch adjusting bolt (Fig. 4). 

Fig. 2 TCU Removal/Installation 

SWITCH 
TERMINAL 
IDENTIFICATION 

B 

p 0-

R 

N 0--

D 

3 

1-2 

C 

--0 

r-0 

A E G 

0- ,----0 

. -- -
..., 

H 

--

(5) Slide switch off manual valve shaft. 

Neutral Switch Installation And Adjustment 
(1) Disconnect shift linkage rod from shift lever on left 

side of transmission. 
(2) Rotate manual shift lever all the way rearward: 

Then rotate lever forward two detent positions to Neu
tral. 

(3) Install switch on manual valve shaft and install 
switch adjusting bolt finger tight. Do not tighten bolt at 
this time. 

(4) Install tabbed washer on manual valve shaft and 
install switch attaching nut. Tighten nut to 6.9 N•m (61 
in-lbs) torque but do not bend washer lock tabs over nut 
at this time. 

(5) Verify that transmission is in Neutral. 
(6) Rotate switch to align neutral standard line with 

vertical groove on manual valve shaft (Fig. 5). 
(7) Align switch standard line with groove or flat on 

manual valve shaft. 
(8) Tighten switch adjusting bolt to 13 N•m (9 ft-lbs) 

torque. 
(9) Bend at least two washer lock tabs over switch 

attaching nut to secure it. 
(10) Connect shift linkage rod to shift lever on left side 

of case. 
(11) Connect switch wires to harness and lower ve-

hicle. 
(12) Check switch operation. Engine should start in 

Park and Neutral only. 

~~R I 
NEUTRAL~-"'1111\hl.F-~. 

ATTACHING 
NUT 

Fig. 3 Neutral Switch Terminals And Testing Fig. 4 Neutral Switch Removal/Installation 
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VALVE BODY SOLENOIDS 

Solenoid Removal And Testing 
( 11 Remove transmission oil pan drain plug and drain 

fluid. 
(2 ! Remove pan bolts and remove oil pan. 
(3) Remove oil screen bolts and remove screen (Fig. 61 

and gasket. Discard the gasket. 
(4) Disconnect solenoid wire connector (Fig. 7). 
(51 If all solenoids are being removed, mark or tag 

wires for assembly reference before disconnecting them. 
(6) Remove bolt attaching solenoids to valve body and 

ADJUSflNG 
BOlT 

Fig. 5 Neutral Switch Adjustment 

OIL 
SCREEN 

Fig. 6 Oil Screen RemovaVlnstal/ation 

remove· solenoids (Fig. 8). Do not allow any valve body 
components to fall out when solenoids are removed. 

(7) Clean oil filter and pan with solvent and dry with 
compressed air. 

(8) Remove old sealer material from oil pan and trans
mission case. 

Solenoid Testing 
Test solenoid resistance with an ohmmeter. 
Connect the ohmmeter leads to the solenoid mounting 

bracket and to the solenoid wire terminal (Fig. 9). 
Solenoid resistance should be 11-15 ohms. 
Replace the solenoid if resistance is above or below the 

specified range. 

Solenoid lnstallati-
(1) Position solenoids on valve body and install sole

noid bolts. Tighten bolts to 10 Norn (7 ft-lbs) torque. 
(2) Connect feed wires to solenoids. 

14 

SOLENOID WIRE 
CONNECTORS 

Fig. 7 Solenoid Wire Connectors 

Fig. 8 Valve Body Solenoids 
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(3) Install new gaskets on oil screen and install 
screen. Tighten screen bolts to 10 N•m (7 ft-lbs) torque. 

(4) Apply bead of Three-Bond TB 1281 or equivalent 
sealer to oil pan sealing surface. Sealer bead should be 
at least 1.0 mm (.040 in) wide. 

(5) Install oil pan on transmission. Tighten pan bolts 
to 7.4 N= (65 in-lbs) torque. 

(6) Install and tighten oil pan drain plug to 20 N•m (15 
ft-lbs) torque. 

(7) Fill transmission with Mopar Mercon n or Dexron 
nn transmission fluid. 

Solenoid ffamess Adapter Seal Replacement 
(1) Remove oil pan and oil screen. Refer to Solenoid 

Removal procedure. 
(2) Disconnect solenoid wire connectors (Fig. 7). 
(3) Remove bracket securing solenoid harness adaptor 

!Fig. 10) to case. 
(4) Pull harness adapter and wires out of case. 
(5) Remove and discard adapter O-ring. 
(6) Lubricate new O-ring and install it on adapter. 
(7) Install solenoid wire harness and adapter in case. 
(8) Install adapter bracket and bracket bolt. 
(9) Connect wires to solenoids. 
(10) Install oil screen and oil pan. 

VALVE BODY 
Removal and installation are the only valve body 

service procedures covered in this section. Refer to the 
transmission overhaul section for valve body disassem
bly, cleaning, inspection and reassembly. 

Valve Body Removal 
(1) Remove oil pan plug and drain transmission fluid. 
(2) Remove oil pan and oil screen. Clean pan and 

screen in solvent and dry them with compressed air. 

OHMMETER O[J. 
0 

SOLENOID 0 
0 

WIRE TERMINAL 

Fig. 9 Testing Valve Body Solenoid 

(3) Disconnect solenoid wire connectors (Fig. 7). Mark 
wires for. assembly reference. 

(4) Remove valve body oil tubes (Fig. 13). Carefully 
pry tubes out of valve body with screwdriver. 

(5) Disconnect throttle cable from throttle cam (Fig. 
13). 

(6) Remove valve body bolts. Locations for seventeen 
bolts are outlined in Figure 14. 

(7) Lower valve body and remove overdrive clutch 
accumulator springs; direct clutch accumulator spring 
and spacer; second brake accumulator spring and 
spacer (Fig. 15) 

(8) Remove valve body and check ball and spring (Fig. 
16). 

15 

Fig. 10 Harness Adapter RemovaV/nstallation 

SOLENOID WIRE 
CONNECTORS 

Fig. 11 Disconnect Solenoid Wires 
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Valve Body Installation 
(1) Connect cable to throttle cam (Fig. 13). 
(2) Install check ball and spring (Fig. 16). 
(3) Position accumulator springs and spacers on valve 

body. 
(4) Align valve body manual valve with shift sector 

(Fig. 17) and carefully position valve body on case. 
(5) Install valve body bolts (Fig. 14). Tighten bolts 

evenly to 10 N'lll (7 ft-lbs) torque. 
(6) Install valve body oil tubes. Be sure tube ends (L) 

and (M) are installed as shown in Figure 18. 
(7) Remove old sealer material from oil pan and trans

mission case. 
(8) Clean oil screen and oil pan with solvent (if not 

done previously). Dry both components with com
pressed air only. Do not use shop towels. 

Fig. 12 Removing Valve Body Oil Tubes 

THROTTLE 
CABLE 

THROTTLE 
CAM 

Fig. 13 Removing/Installing Throttle Cable 

(9) Install hew gaskets on oil screen and install screen 
on case. Tighten screen attaching bolts to 10 Norn (7 
ft-lbs) torque. 

(10) Apply bead of Three Bond TB 1281 sealer to 
sealing surface of oil pan. Sealer bead should be at least 
1.0 mm (.040 in) wide. Then install oil pan and tighten 
pan bolts to 7.4 Norn (65 in-lbs) torque. 

(11) Install new gasket on oil pan drain plug and 
install plug in pan. Tighten plug to 20 Norn (15 ft-lbs) 
torque. 

(12) Fill transmission with Mopar Mercon N fluid. 

MANUAL VALVE SHAFT SEAL REPLACEMENT 
(1) Remove neutral safety switch and disconnect 

transmission shift lever. 

16 

• =BOLT LOCATIONS 

Fig. 14 Valve Body Bolt Locations 

OVl:RDRM 
CLUTCH 
ACCUMULATOR 
SPRINGS 

DIRECT ID ID 
CLUTCH'-'='--'=--' 
ACCUMULATOR / 
SPRING AND 
SPACER 

SECOND BRAKE 
ACCUMULATOR 
SPRING AND SPACER 

Fig. 15 Accumulator Springs 
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(2) Remove oil pan and valve body. 
(3) Remove bolts attaching park rod bracket to case 

(Fig. 20l. 
(4) Remove park rod from shift sector (Fig. 21 l. 
15) Cut spacer sleeve with chisel and remove it from 

manual valve shaft !Fig. 22). 
(6) Remove pin from shaft and sector with pin punch. 
17) Remove shaft and sector from case. 
(8) Pry shaft seals out of case (Fig. 23). 
19) Inspect the manual valve shaft and sector. Replace 

either component if worn or damaged. 

Fig. 16 Removing/Installing Valve Body Check Ball 
And Spring 

SHIFT 
SECTOR 

MANUAL 
VMVE 

Fig. 17 Align Shift Sector And Manual Valve 

1101 Coat replacement shaft seals with petroleum jelly 
and seat 'them in the case (Fig. 24). 

( 11) Install new spacer sleeve on sector !Fig. 25). 
112) Lubricate manual valve shaft and install it in 

case. 
113) Lubricate sector and sleeve and instal.l I.hem on 

shaft. 
114) Align hole in spacer sleeve with notch m sector. 

Then install shift sector roll pin. Tappin into sector and 
shaft and stake sleeve to sector and shaft sec•1rely. 

115) Connect park rod to sector (Fig. 211. 
(16) Install park rod bracket (Fig. 261 Tighten 

bracket bolts to 10 N•m (7 ft-lbs) torque. 

17 

Fig. 18 Installing Valve Body OJI Tubes 

SHIFT 
SECTOR 

PIN MANUAi 

i ~.%~ 

1~ 
SPACER. ~ 
SLEM / 

SHAFT 
SEAL 

Fig. 19 Manual Valve Shaft Anrl SeRls 
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(17) Install valve body, oil screen, oil pan and neutral 
switch. 

THROTTLE CABLE 
REPLACEMENT-ADJUSTMENT 

Throttle Cable Removal 
(1) In engine compartment, disconnect cable from 

throttle linkage. Then compress cable mounting ears 
and remove cable from linkage bracket. 

(2) Raise vehicle. 
(3 J Remove transmission oil pan. 

PARK 
ROD 

PARK ROD 
BRACKET 

Fig. 20 Removing/Installing Park Rod Bracket 

PARK 
ROD 

Fig. 21 Removing/Installing Park Rod 

(4) Disengage cable from throttle valve cam (Fig. 27). 
(5) Remove cable bracket bolt and remove cable and 

bracket from case (Fig. 28). 
(6) Remove and discard cable seal. 

Throttle Cable Installation 
(1) Lubricate and install new seal on cable. 
(2) Insert cable in transmission case. 
(3) Attach cable to throttle cam <Fig. 27). 
( 4) Install cable bracket on case and tighten attaching 

bolt to 10 N-m (7 ft-lbs) torque (Fig. 28). 

MANUAL 
VALVE 
SHAFT 

Fig. 22 Cutting Spacer Sleeve 

SPACER 

18 
Fig. 23 Removing Manual Valve Shaft Seals 
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(5) Remove old sealer material from oil pan and trans
mission case. Clean oil pan with solvent and dry it with 
compressed air. 

16) Apply bead ofThree Bond TB 1281 sealer to oil pan 
sealing surface. Sealer bead should be at least 1.0 mm 
(.040 in) wide. Then install pan and tighten pan bolts to 
7.4 N-m (65 in-lbsl torque. 

(7) Install new gasket on oil pan drain plug. Install 
and tighten plug to 20 N•m (15 ft-lbs) torque. 

(8) Connect cable to engine bracket and throttle link
age. 

(9) Fill transmission with Mopar Mercon "'. 

SHAFT 
SEAL 
INSTALLER 

Fig. 24 Installing Manual Valve Shaft Seals 

SPACER 
SLEEVE 

Fig. 25 Installing Spacer Sleeve On Sector 

(10) Adjust tb.e cable as outlined in the Line Pressure 
Cable Adjustment procedure. 

Throttle Cable Adjustment 
(1) Turn ignition switch to Off position. 
(2) Fully retract cable plunger. Press cable button all 

the way down. Then push cable plunger inward (Fig. 
29). 

(3) Rotate primary throttle lever to wide open throttle 
position (Fig. 30). 

(4) Hold primary throttle lever in wide open position 
and let cable plunger extend. Release lever when 
plunger is fully extended. Cable is now adjusted. 

19 

PARK 
ROD 
BRACKET 

Fig. 26 Installing Park Rod Bracket 

THROTTLE 
CABLE 

Fig. 27 Removing/Installing Throttle Cable 
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ACCUMULATOR PISTONS AND SPRINGS 

Accumulator Piston and Spring Removal 
(1) Remove valve body.Refer to procedure in this sec

tion. 
(2) Remove accumulator pistons with compressed air 

(Fig. 31). Apply air through small feed hole next to each 
piston bore. Catch each piston in a shop towel as it exits 
the bore. 
CAUTION: Use only enough air pressure to ease each 
piston out of the bore. In addition, remove the pistons 

Fig. 28 Removing/Installing Cable And Bracket 

SELF-ADJUSTING 
MECHANISM 

CABLE 
PLUNGER 

Fig. 29 Retract Throttle Cable Plunger 

one at a time and tag the pistons and springs for 
assembly reference. Do not intermix them. 

(3) Remove and discard piston O-ring seals. Then 
clean the pistons and springs with solvent. 

( 4) Inspect the pistons and springs and the piston 
bores in the case. Replace worn damaged pistons. Re
place broken, collapsed or distorted springs. Replace the 
case if the piston bores are damaged. 

Fig. 30 Rotate Primary Throttle Lever To Wide Open 
Position 

20 Fig. 31 Removing Accumulator Pistons 
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(5) Install new O-ring seals on pistons. Lubricate seals 
and pistons and piston bores with transmission fluid. 

(61 Install pistons and springs (Fig. 32). 
(7) Install valve body, oil screen and oil pan. 

SECOND COAST BRAKE SERVO 

Servo Otlerhaul 
(1) Remove valve body as outlined in this section. 
(2) Remove servo piston cover snap ring with snap 

ring pliers (Fig. 33). 
(3) Remove servo piston and cover with compressed 

air. Apply compressed air through oil hole in servo boss 
to ease piston out of bore (Fig. 34). 

(4) Remove and discard seal and O-rings from cover 
and piston (Fig. 35). Inspect E-ring, piston, spring and 
retainer, piston rod and piston spring. Replace worn or 
damaged parts. 

(5) Install new seals on cover and piston. 
(6) Lubricate servo components with transmission 

fluid. 
(7) Assemble and install servo components in case. Be 

sure servo piston rod is properly engaged in the second 
coast brake band. 

(8) Compress cover and piston and install cover snap 
ring. 

(9) Install valve body, oil screen and oil pan. 

A. OV!:RDRM CLUTCH ACCUMULATOR PISTON AND SPRINGS 
B. OVERDRIVE BRAKE ACCUMULATOR PISTON AND SPRINGS 
C. SECOND CLUTCH ACCUMULATOR PISTON, SPRINGS AND 

SPACER 
D. SECOND CLUTCH ACCUMULATOR PISTON, SPRINGS AND 

SPACER 

NOTE: PISTON HEIGHT AND DIAMETER ARE OUTLINED IN THE 
SPECIFICATIONS SECTION. 

Fig. 32 Accumulator Piston-Springs-Spacers 

PARK ROD AND PAWL 

Parlr Rod and Pawl Removal 
(1) Remove valve body as outlined in this section. 
(2) Remove bolts attaching park rod bracket to case 

(Fig. 36). 
(3) Remove park rod from manual valve shaft sector 

(Fig.37). 
(4) Remove park rod. 

SNAP 
·.,.~---RING 

PUERS 

Rg. 33 Removing/Installing Servo Piston Cover 
Snap Ring 

21 Rg. 34 Removing Servo Cover And Piston 
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(5) Remove park pawl, pin and spring (Fig. 38). 
(6) Examine park rod, pawl, pin and spring. Replace 

any component that is worn or damaged. 
(7) Install pawl in case. Insert pin and install spring. 

Be sure spring is positioned as shown in Figure 38. 
(8) Install park rod and bracket (Fig. 36). Tighten 

bracket bolts to 10 N•m (7 ft-lbs) torque. 
(9) Install valve body, oil screen and oil pan as out

lined in this section. 

EXTENSION/ADAPTOR HOUSING SEAL 
REPLACEMENT 

(1) Raise vehicle. 

~ "~ p_= 
SNAP RING COVER 0-RINGS 

Fig. 35 Second Coast Brake Servo Components 

PARK 
ROD 
BRACKET 

Fig. 36 Removing/Installing Park Rod Bracket 22 

(2) Qn '2WD or 4WD models, disconnect or remove 
components necessary to gain access to the seal (e.g. 
propeller shaft, crossmember. shift linkage, transfer 
case, exhaust components, hoses, wires). 

(3) On 2WD models, remove seal from adaptor hous
ing (Fig. 39). 

(4) On 4WD model, remove dust shield and remove 
seal from extension housing {Fig. 39). 

(5) Install new seal with appropriate size seal install
er. On 4WD models, also install dust shield. 

(6) Reinstall components removed to gain access to 
seal. 

(7) Top off transmission fluid if necessary. 

SHIFT 
SECTOR 

PARK 
ROD 

MANUAL VALVE 
SHAFT 

Fig. 37 Removing/Installing Park Rod 

Fig. 38 Removing/Installing Park Pawl-Pin-Spring 
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SPEB> SENSOR 

Speed Sensor Testing 
Test the speed sensor with an ohmmeter. Place the 

ohmmeter leads on the terminals in the sensor connec
tor (Fig. 40), 

Rotate the transmission output shaft and observe the 
ohmmeter needle. The needle should deflect indicating 
the switch is opening/closing as the rotor moves past the 
sensor (Fig. 40l. Replace the sensor if the ohmmeter 
does not display any kind of reading. 

Ha digital ohmmeter is being used, the sensor should 
generate an ohmmeter readout each time the switch 
opens and closes. 

Speed Sensor Replacement 
( 1) Disconnect sensor wire harness connector. 
(2) Remove sensor retainer bolt and remove sensor 

(Fig. 41). 
(3) Remove and discard speed sensor O-ring. 
(4) Install new O-ring on speed sensor and install 

sensor in transmission case. 
(5) Install sensor bracket and retainer bolt. Tighten 

bolt to 7.4 N-m (65 in-lbs) torque. 
(6) Connect sensor wire harness connector. 

SPEED SENSOR ROTOR-SPEEDOMETER DRIVE 
GEAR 

Rotor-Drive Gear Removal 
11) Raise vehicle. 
(2) Remove components necessary to gain access to 

rotor and drive gear le.g. propeller shaft, transfer case, 
crossmember, shift linkage\. 

4WD 
ADAPTOR 
HOUSING 

~., 
. 'G r~ 

SPEED 
SENSOR 

2WD 
EXTENSION HOUSING 

SEAL 

0 

~ 1~ 
SPEED 
SENSOR 

Fig. 39 Adaptor/Extension Housing Seals 

(3) Disconnect speedometer cable and/or speed sensor. 
(4) Remove extension or adaptor housing. 
(5) Remove speedometer drive gear snap ring (Fig. 

42). 
(6) Remove the speedometer drive gear and spacer (if 

equipped). 
(7) Remove rotor by carefully prying it off output shaft 

with wood dowel or hammer handle (Fig. 43). 
( 8) Clean sealing surfaces of transmission case and 

extension/adaptor housing. 

ROTOR 

Fig. 40 Speed Sensor Testing 

RETAINER 
BOLT 

23 Fig. 41 Speed Sensor Removal/Installation 
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Rotor-Drive Gear Installation 
(1) Install rotor, spacer (if equipped) and drive gear on 

output shaft. Then install drive gear snap ring (Fig. 42). 
(2) Apply bead of RTV sealer, to transmission case 

sealing surface and install extension/adaptor housing 
on case. 

(3) Tighten extension/adaptor housing bolts to 34 N•m 
(25 ft-lbs) torque. 

(4) Install components removed to gain access to rotor 
and drive gear. 

Fig. 42 Removing/Installation Speedometer Drive 
Gear 

Fig. 43 Removing Speed Sensor Rotor 

TPS SERVICE 
A separate throttle position sensor is used for auto

matic transmission applications. The sensor is attached 
to the base of the throttle body. Refer to Group 14 for 
TPS service and adjustment. 

SHIFT CABLE ADJUSTMENT 
(1) Shift transmission into Park. 
(2) Raise vehicle. 
(3) Release cable adjuster clamp to unlock cable (Fig. 

47). • 
(4) Unsnap cable from cable bracket (Fig. 47). 
(5) Move transmission shift lever all the way rear

ward into Park detent. Lever is on manual valve shaft 
at left side of case. 

(6) Verify positive engagement of park lock by at
tempting to rotate propeller shaft. Shaft will not rotate 
when park lock is engaged. 

(7) Snap cable into cable bracket. 
(8) Lock shaft cable by pressing cable adjuster clamp 

down until it ~ps into place. 
(9) Check engine starting. Engine should start only in 

Park and Neutral. 
(10) Lower automobile. 

PARK LOCK CABLE ADJUSTMENT 
(1) Shift transmission into Park. 
(2) Turn ignition switch to Lock position. 
(3) Remove shift lever bezel and console screws. Raise 

bezel and console for access to cable. 
(4) Pull cable lock button up to release cable (Fig. 481. 
(5) Pull cable forward. Then release cable and press 

cable lock button down until it snaps in place. 
(6) Check adjustment as follows: 

ADJUS~ 

CLAMP '· BRACKET ~ 

"'~ 
LEVER 

24 
Fig. 47 Shift Cable Adjustment 
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(al Check movement of release shift handle but
ton (floor shift) or release lever (column shift). You 
should not be able to press button inward or move 
column lever. 

(b) Turn ignition switch to On position. 
(cJ Press floor shift lever release button or move 

column lever. Then shift into Neutral. If cable ad
justment is correct, ignition switch can not be turned 
to Lock position. Perform same check with transmis
sion in D range. 
(7) Move shift lever back to Park and check ignition 

switch operation. You should be able to turn switch to 
Lock position and shift lever release button/lever 
should not move. 

25 

FLOOR SHIFT LEVER 
ASSEMBLY 

Fig. 48 Parl< Lock Cable 
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TRANSMISSION AND TORQUE CONVERTER 
REMOVAL 

(1) Raise vehicle. 
(2) Drain transmission fluid and reinstall oil pan 

drain plug. 
(3) Remove upper half of transmission fill tube (Fig. 

49). 
(4) Disconnect cooler lines at transmission. Cooler 

lines have quick-disconnect fittings. Press fitting re
lease tabs and pull cooler line and fitting out of case. 

(5) Support engine with safety stand and support 
transmission with jack. 

( 6) Disconnect or remove following: transmission/ 
transfer case shift linkage; necessary exhaust compo
nents; speedometer cable; front/rear propeller shaft; 
transmission wire harnesses; transfer case vacuum and 
wire harnesses. 

(7) Remove rear crossmember. 
(8) Disconnect transmission throttle cable at engine. 
(9) Disconnect necessary vacuum and fluid hoses. 
(1 O) Remove starter motor. 
!ll l Remove converter-to-drive plate bolts. 
ll2) Remove converter housing-to-engine bolts. 

Fig. 49 Two-Piece Transmission Fill Tube 

(13) Secure transmission (and transfer case assembly 
on 4WD models\ to transmission jack with safety 
chains. Then remove transmission. 

( 14) Remove torque converter if converter or oil pump 
seal are to be serviced. 

(15) Remove transfer case if transmission is to be 
overhauled. 

TORQUE CONVERTER STATOR CLUTCH 
INSPECTION 

(1) Insert rotating tool B.Vi. FM. 36 into converter 
hub and seat tool in one-way clutch (Fig. 50). 

(2) Insert stopper tool B.Vi. FM. 37 in one converter 
hub notch and into outer race of rotating tool. 

(3) Turn rotating tool clockwise. Converter clutch 
should rotate freely and smoothly. Less than 2.5 N•m 
(22 in-lbs) of torque should be required to rotate clutch 
in clockwise direction. 

(4) Turn rotating tool in counterclockwise direction. 
Converter clutch should lock. 

(5) Replace converter if clutch binds or will not lock. 

OIL PUMP SEAL REPLACEMENT 
(1 l Remove converter. 
(2) Remove old seal. Use blunt punch to collapse seal 

and pry seal out of pump housing. Do not scratch or 
damage seal bore. 

(3) Lubricate lip of new seal with petroleum jelly and 
install seal in pump (Fig. 51 I. 

(4) Align and install torque converter. 

TRANSMISSION AND TORQUE CONVERTER 
INSTALLATION 

( 1) Mount transmission on transmission jack. 
!2) Install torque converter on transmission. 
!31 On 4WD models, install transfer case on trans

mission. 
{41 Secure transmission land transfer case assembly 

on 4WD models I to jack with safety chains. 
(51 Align and position transmission and converter on 

engine. 
(61 Install converter housing-to-engine bolts. 
(71 Install converter-to-drive plate bolts. 
(81 Install and connect starter motor. 
(91 On 4WD models, connect transfer case shift link

age and vacuum hoses. 
(101 Connect exhaust components. 

26 
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ROTATING 
TOOL (TURN BOTH DIRECTIONS) 

Fig. 50 Checking Converter Clutch Operation 

(11) Install rear crossmember. 
(12) Connect speedometer cable and neutral switch 

wires. 
(13) Align and connect front and rear propeller shafts. 
(14) Connect transmission wire harnesses and trans

fer case vacuum and wire harnesses. 
(15) Connect transmission cooler lines. 
(16) Conn~ transmission throttle valve cable at en

gine. 
(17) Install new O-ring seal on upper half of trans

mission fill tube. Then connect upper and lower tube 
halves. 

(18) Lower vehicle. 
(19) Fill transmission with Mopar Mercon" auto

matic transmission fluid. 

Fig. 51 Installing Oil Pump Seal 

27 
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TRANSMISSION OVERHAUL 

OVERHAUL SERVICE'TOOLS 
The special tools needed to overhaul the AW 4 trans

mission are provided in tool kit 6294 (B.Vi.FM. 23). 
However. prnssu1·e test port adapter 7554 is not in
cluded in this kit and will have to be ordered separately. 
The overhaul tool kit and test port adapter are available 
through the parts di vision and dealer special tool pro
gram. 

TRANSMISSION DISASSEMBLY 
11 l Remuve torque converter. 
(21 Remuve dipstick and both halves ofoil filler tube. 
(3 t Remov" clamp attaching wire harness and throttle 

pressure cab!" (Fig. 11 to transmission. 
141 Remov" shift lever from manual valve shaft at left 

side of transmission. 
(51 Remove neutral switch. 
( 6 l Remove speedometer driven gear ( if equipped l and 

remove speed sensor (Fig. 2!. 
17 I Remove converter housing bolts and remove hous

ing (Fig. 31 from case. 
( 8 I Remove extension housing or adapter housing. 
(91 On 1WO models. measure inside diameter of ex

tension ·housing bushing with cylinder bore gauge or 
inside micrometer. Diameter should be 38.09 mm 

THROTTLE 
CABLE 

Fig. 1 Remove Harness And Cable Clamp 

28 

Fig. 2 RemovingHnstalling Speedometer ·oriven 
Gear And Speed Sensor 

CONVERTER HOUSING 

Fig. 3 Removing/Installing Converter Housing 
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(1.4996 in) or less. Replace housing as assembly ifinside 
diameter exceeds specified limit. 

(10) Remove the speedometer drive gear snap ring 
and remove the gear and gear spacer if equipped (Fig. 
5). 

(11) Remove speed sensor rotor and key. Use wood 
dowel or hammer handle to loosen and remove rotor 
(Fig. 6). 

mo 
EXTENSION 
HOUSING 

F",g. 4 Checking Bushing Diameter-2WD Extension 
Housing 

ROTOR 

Fig. 5 Removing Speed Sensor And Speedometer 
Drive Gear 

(12) Remove transmission oil pan, oil screen and 
screen gaskets' (Fig: 7). Then mount transmission in 
holding fixture. 

(13) Remove valve body oil feed tubes (Fig. 8). 
(14) Disconnect solenoid wires (Fig. 9). 
(15) Remove harness bracket bolt and remove harness. 

and bracket Fig. 10). 
(16) Remove valve body bolts (Fig. 11). 
(17) Disconnect throttle cable from throttle cam (Fig. 

12). 

Fig. 6 Removing Speed Sensor Rotor 

Oil 
SCREEN 

29 
Fig. 7 Removing Oil Screen 
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(18) Remove valve body from case. Then remove ac
cumulator springs, spacers and check ball and spring 
(Fig. 13). 

(19) Remove second brake and clutch accumulator 
pistons with compressed air (Fig. 14). Apply air pres
sure through feed port and ease the pistons out of the 
bore. 

(20) Remove overdrive brake accumulator piston with 
compressed air (Fig. 14). 

(21) Remove overdrive clutch accumulator piston 
with compressed air (Fig. 14). 

(22) Remove throttle cable. 

Fig. 8 Removing Valve Body Oil Tubes 

SOLENOID WIRE 
CONNECTORS 

Fig. 9 Solenoid Wires 30 

(23) Remove oil pump bolts and remove pump with 
bridge-type puller B.Vi. FM. 25 (Fig. 15). 

(24) Remove race from oil pump (Fig. 16). 
(25) Remove fourth gear overdrive planetary gear and 

overdrive direct clutch assembly (Fig. 17). 
(26) Remove race from fourth gear overdrive plane

tary (Fig. 18). 
(27) Remove thrust bearing, race and overdrive plan

etary ring gear (Fig. 19). 
(28) Measure stroke length of overdrive brake piston 

as follows: 
(a) Mount dial indicator on case (Fig. 20). 
(b) Mount gauge tool B.Vi. FM. 35 so it contacts 

piston (Fig. 20). 

Fig. 10 Removing Bracket And Harness 

• =BOLT LOCATIONS 

Fig. 11 Valve Body Bolt Locations 
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(c) Apply 57-114 psi air pressure through piston 
apply port and note piston stroke on dial indicator. 
Stroke length should be: 1.40 - l. 70 mm 1.055 to .0699 
in) on 6-cylinder models and 1.32 - 1.62 mm <.0520 to 
.0638 inl on 4-cylinder models. 

Id) If stroke is not within limits, replace brake 
pack retainer. Select required retainer from Over
drive Brake Retainer Selection chart in Specifications 
section. 
<29) Remove overdrive brake snap ring (Fig. 2ll. 
(30) Remove overdrive brake discs and plates (Fig. 

22>. Then measure disc thickness with a micrometer. 
Minimum disc thickness is 1.84 mm (.0724 in). Replace 
discs if thickness is less than specified. 

131J Remove overdrive support lower race (43) and 
upper bearing and race assembly (Fig. 23). 

Fig. 12 Removing Throttle Cable 

ACCUMULATOR SPRINGS 

Fig. 13 Removing Accumulator Springs-Spacers
Check Ball 

(32) Remove overdrive support bolts (Fig. 24). 
133) Remove overdrive support snap ring with tool 

B.Vi. FM. 29 <Fig. 25). 

31 Fig. 14 Removing Accumulator Pistons 
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f34> Remove overdrive support ffig. 26> with bridge
type puller tool B.Vi. FM. 25. 

f35 > Remo,·e race from hub of overdrive support I Fig. 
271. 

1361 Measure stroke length of second coast brake pis
ton rod as follows: 

lal Make reference mark on piston rod (Fig. 28) as 
shown. 

(bl Apply 57-114 psi air pressure through piston 
feed hole and check stroke length with gauge B.Vi. 
FM. 40/41 (Fig. 28). 

(c) Stroke length should be 1.5-to-3.0 mm (.059 to 
.118 in). 

Fig. 15 Removing Oil Pump 

Fig. 16 Removing Oil Pump Race 32 

idl If~troke length is incorrect, install new piston 
rod and recheck stroke. If stroke is still incorrect, 
replace second coast brake band. 

(el Replacement piston rods are available in two 
different lengths which are: 71.4 mm (2.811 in) and 
72.9 mm (2.870 in). 
(371 Remove second coast brake piston snap ring with 

tool B.Vi. FM. 29. Then remove piston cover and piston 
assembly with compressed air applied through piston 
feed hole (Fig. 29). 

Fig. 17 Removing Fourth Gear Planetary And Direct 
Clutch Assembly 

FOURTH GEAR 
PLANETARY 
(OVERDRIVE) 

RACE 

Fig. 18 Remove Fourth Gear Planetary Race 
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138! Disassemble second coast brake piston ffig. 301. 
1391 Remove direct and forward clutch assembly !Fig. 

:Jll. 
1401 Remove thrust bearing and race from clutch hub 

,Fig. 32). 

Fig. 19 Remove Bearing, Race And Planetary Ring 
Gear 

Fig. 20 Measuring Overdrive Brake Piston Stroke 

(41) Remove_the second coast brake band E-ring from 
band pin and remove brake band IFig. 33l. 

142) Remove front planetary ring gear front bearing 
race and remove front planetary ring gear IFig. 341. 

OVERDRM 
BRAKE 
SNAP 
RING 

Fig. 21 Remove Overdrive Brake Snap Ring 

MIN. DISC THICKNESS\ 
l.84MM (.072 IN) 

OVER
DRIVE 
BRAKE 
CLUTCH 

. PACK 

Fig. 22 Remove/Measure Overdrive Brake Disc 
33 Thickness 
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( 43) Remove thrust bearing and rear race from ring 
gear (Fig. 35). 

(44) Remove planetary thrust race (Fig. 36). 
(45) Relieve load on planetary snap ring as follows: 

Loosen transmission holding fixture. Turn transmis
sion over and allow output shaft to support transmis
sion weight. Place wood blocks under shaft to protect 
splines {Fig. 36). 

(46) Remove planetary snap ring and remove plane
tary gear (Fig. 37). 

(4 7) Remove sun gear, input drum and one-way clutch 
as assembly {Fig. 38). 

(48) Measure second brake clutch pack clearance (Fig. 
39). Clearance should be: .62 to 1.98 mm (.0244 to .0780 
in) on six-cyl. transmissions and .89 to 2.15 mm (.0350 

UPPER BEARING AND RACE 

Fig. 23 Remove Overdrive Support Bearing/Races 

SUl'l'ORT 
BOLTS 

Fig. 24 Remove Overdrive Support Bolts 

to .0846 in) 011 four-cyl. transmissions. Replace discs if 
clearance is not within specifications. 

(49) Remove second brake clutch pack snap ring (Fig. 
40). 

(50) Remove second brake clutch pack (Fig. 41). Mea
sure disc thickness with micrometer. Minimum thick
ness should be 1.84 mm (.0724 in). Replace discs if not 
within specfications. 

(51) Remove bolts attaching park rod bracket to case. 
Then disconnect park rod from manual shaft lever and 
remove rod and bracket (Fig. 42). 

(52) Remove park pawl spring, pin and pawl (Fig. 43). 

SNAP RING 
PLIERS 

Fig. 25 Removing/Installing Overdrive Support Snap 
Ring 

34 

BRIDGE-TYPE 
PULLER TOOL 

OVERDRIVE 
SUPPORT 

Fig. 26 Removing Overdrive Support 
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(53) Measure clearance of first-reverse brake clutch 
pack (Fig. 44). Clearance should be: .70 to 2.00 mm 
(.0276 to .0787 in) on 6-cyl. transmissions and .60 to 1.7 4 
mm (.0236 to .0685 in) on 4-cyl. transmissions. Replace 
discs if clearance is not as specified. 

Fig. 27 Remove OVerdrive Support Race 

REFERENCE 
MARK 
(MAKE WITH 
GREASE PENCIL) 

FEED 
HOLE 

Fig. 28 Measuring Second Coast Brake Piston Rod 
Stroke 

(54) Remove second brake piston sleeve (Fig. 45). 
Cover remover tool with tape to avoid damaging case. 

(55) Remove rear planetary gear, second brake drum 
and output shaft as an assembly (Fig. 46). 

(56) Remove planetary and brake drum thrust bear
ing and race assembly (Fig. 47). 

SNAP RING, PISTON 
AND COVER 

Fig. 29 Removing Second Coast Brake Cover And 
Piston 

35 Fig. 30 Second Coast Brake Piston Components 
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( 57) Remove second brake drum gasket from case with 
gasket scraper or screwdriver (Fig. 48). 

1581 Measure inside diameter of transmission case 
rear bushing with bore gauge or inside micrometer (Fig. 
491. Maximum allowable diameter is 38.18 mm (1.5031 
inl. Replace transmission case if bushing I.D. is 
greater than specified. Bushing is not serviceable. 

CLEANING-INSPECTION 
Clean the transmission components with solvent and 

dry them with compressed air only. Do not use shop 
towels or rags. 

Blow compressed air through all oil feed passages and 
channels to be sure they are clear. Inspect the trans
mission components for wear and damage. Replace com
ponents that are damaged or worn beyond the limits 
specified in the individual overhaul procedures. 

Replace all O-rings, gaskets and seals. These compo
nents are not reusable. Also replace any snap ring that 
is distorted or damaged. 

During overhaul assembly operations, lubricate the 
transmission components with Jeep or Mopar Mercon" 
automatic transmission fluid or petroleum jelly as in
dicated. Petroleum jelly should be used to prelubricate 
thrust bearings, washers and races. It can also be used 
to hold parts in position during assembly. 

Soak replacement clutch and brake pack com
ponents in transmission fluid for at least 30 min
utes before installation. 

Fig. 31 Removing Direct And Forward Clutch As-
sembly 36 

DIRECT 
CLUTCH 

Fig. 32 Remove Bearing And Race From Clutch Hub 

BRAKE BAND 
E-RING 

SECOND 
COAST 
BRAKE 
BAND 

Fig. 33 Removing Second Coast Brake Band 
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Fig. 34 Removing Front Planetary Ring Gear Fig. 36 Relieving Load On Plane_tary Snap Ring 

Fig. 35 Removing Ring Gear Bearing And Rear Race 

37 
Fig. 37 Removing Planetary Snap Ring And Gear 
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Fig. 38 Removing Sun Gear, Input Drum And 
One-Way Clutch · 

FEELER 
GAUGE 

SECOND 
BRAKE 
CUJTCH 
PACK 

Fig. 39 Checking Second Brake Clutch Pack 
Clearance 

38 

CLUTCH PACK 
SNAP RING 

Fig. 40 Removing Second Brake Clutch Pack Snap 
Ring 

MIN. DISC THICKNESS 
IS l.84MM (.on IN) 

Fig. 41 Remove/Measure Second Brake Clutch Disc 
Thickness 
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Fig. 42 Removing Park Rod And Bracket 

Fig. 43 Removing Park Pawl, Pin And Spring 

FIRST-RMRSE 
ClUTCH PACK 

Fig. 44 Checking First-Reverse Brake Clutch Pack 
Clearance 

Fig. 45 Removing Second Brake Piston Sleeve 

39 
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Fig. 46 Removing Rear Planetary, Second Brake 
Drum And Output Shaft 

Fig. 47 Removing Planetary And Brake Drum Thrust 
Bearing And Race Assembly 

40 

SECOND 
BRAKE 
DRUM 
GASKET 

Fig. 48 Removing Brake Drum Gasket 

Fig. 49 Checking Rear Bushing Inside Diameter 
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SUBASSEMBLY OVERHAUL AND TRANSMISSION ASSEMBLY 

MANUAL VALVE SHAFT OVERHAUL 
111 Remove shaft spacer sleeve in half with chisel and 

remove it from lever and shaft (Fig. 21. 
121 Remove shift sector retaining pin with pin punch 

IFig. 31. 
131 Pull shaft out of case and remove manual lever. 
14) Carefully pry shaft seals from case. 

SHAFT 
SEAL 

Gr) 

SHIFT 
SECTOR 

P!IN MANUAL 

VALVE 
SHAFT 

I~ 
~AaR ~ 
SLEEVE ./ 

SHIFT 
SECTOR 

SHAFT 
SEAL 

Fig. 3 Removing/Installing Sector Retaining Pin 

15) Lubric~te new seals with petroleum jelly and in
stall them in case (Fig. 4). 

(61 Install new spacer sleeve on shift sector (Fig. 51. 
(71 lnstall sector and sleeve on shaft and install shaft 

in case. 
(8) Align sector and sleeve and install new retaining 

pin. 
(9) Align notch in sleeve with depression in sector and 

stake sleeve in two places. Be sure lever and shaft rotate 
smoothly. 

Fig. 4 Installing Manual Shaft Seals 

41 Fig. 5 Installing Manual Shaft And Sector 
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PUMP 

SEAL 
RINGS 

i 
I Qt 

\ 

-@00 
GEAR 

0-RING 

Fig. 1 Oil Pump Components 

OIL PUMP OVERHAUL 
(1) Remove pump body 0-ring (Fig. 1). 
(2) Remove pump seal rings (Fig. 1). 

(3) Remove bolts attaching stator shaft to pump body 
and separate components. 

(4) Remove drive gear and driven gear from pump 
body (Fig. 1). 

(5) Measure inside diameter of pump body bushing 
with bore gauge (Fig. 2). Diameter should be maximum 
of 38.19 mm <1.5035 in). Replace pump body if bushing 
I.D. is greater than specified. 

(6) Measure inside diameter of stator shaft bushing 
(Fig. 2). Take measurements at front and rear of bush
ing. Diameter should be maximum of21.58 mm (.08496 
in) at front and 27 .08 mm (1.0661 in) at rear. Replace 
stator shaft if bushing diameter is greater than speci
fied. 

(7) Measure oil pump clearances (Fig. 3). 
• Clearance between pump driven gear and pump body 
should be maximum of .3 mm (.012 in). 
• Clearance between tips of pump gear teeth should be 
maximum of .3 mm (.012 in). 
• Clearance between rear surface of pump housing and 
pump gears should be maximum of 0.1 mm (.004 in). 

(8) Replace pump body and gears if any clearance is 
greater than specified. 

(9) Remove old pump seal. Install new seal with in
staller tool B.Vi. FM. 38 !Fig. 4). 

(10) Lubricate and install gears in pump body. 
(11) Assemble stator shaft and pump body. Tighten 

shaft-to-body bolts to 10 N•m (7 ft-lbs) torque. 
02) Install new 0-ring on pump body and new seal 

rings on stator shaft. 
42 

(13) Install pump in torque converter and check pump 
gear rotation. Gears must rotate smoothly when turned 
clockwise and counterclockwise. 

(14) Lubricate pump 0-ring and seal rings with pe
troleum jelly. 

STATOR 
SHAFT 

BUSHING 

Fig. 2 Checking Pump/Stator Shaft Bushings 
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/ 

GEAR-TO-GEAR 
TOOTH CLEARANCE 

BODY-TO-
DRIVEN GEAR CLEARANCE 

CHECKING 
GEAR 

END PLAY 

Fig. 3 Checking Pump Gear Clearances 43 

Fig. 4 Installing Pump Seal 

OIL 
PUMP 

TORQUE 
CONVERTER 

Fig. 5 Checking Pump Gear Rotation 
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OVERDRIVE PLANETARY GEAR AND CLUTCH 
OVERHAUL 

Gear And Clutch Disassembly 
( 1) Check operation of one-way clutch in clutch drum. 

Hold drum and turn planetary shaft clockwise and 
counterclockwise. Shaft should turn clockwise freely 
but lock when turned counterclockwise. Replace one
way clutch if necessary. 

(2) Remove overdrive clutch from planetary gear (Fig. 
3). 

(3) Remove thrust bearing and race assembly from 
clutch drum (Fig. 4). 

(4) Measure stroke length of clutch piston as follows: 
(a) Mount oil pump on torque. converter. Then 

mount clutch on oil pump (Fig. 5). 

CLUTCH PISTON 

BEARING 

(b) Mount dial indicator on clutch and position 
indicat<'>r stylus on clutch piston (Fig. 6). 

(c) Apply compressed air through clutch feed hole 
in oil pump and note piston stroke length. Stroke 
length should be 1.85 to 2.15 mm (.0728 to .0846 in). 
(5) Replace clutch pack retainer if stroke length is 

incorrect.Refer to chart in Specifications section for re
placement retainer thicknesses. 

(6) Remove clutch pack snap ring and remove the 
clutch pack. 

(7) Compress piston return spring with tool B.Vi. FM. 
27 and shop press and remove piston snap ring (Fig. 8). 

( 8) Remove compressor tool and piston return springs. 
(9) Mount oil pump on converter. Then mount clutch 

on oil pump (Fig. 9l. 

CLUTCH 
DISCS 

CLUTCH PACK 
SNAP RING 

PLANETARY GEAR 

SNAP RING 

RING GEAR HUB 

\ 

RETAINING PLATE ~ 0 
RACE 

PLANETARY 
RING GEAR 

Fig. 1 Overdrive Planetary Gear And Clutch Components 

44 
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(10) Hold clutch piston by hand and apply compressed 
air through oil pump feed hole to ease piston out (Fig. 
9). Apply only enough air pressure to remove piston. 

(11) Remove bearing and race from ring gear (Fig. 10). 
( 12) Remove snap ring from ring gear and remove ring 

gear hub <Fig. 11). 
(13) Remove race from planetary gear (Fig. 12). 

(14) Remove snap ring and remove retaining plate 
(Fig. 13). 

(15) Remove one-way clutch and outer race as assem
bly. Then separate race from clutch (Fig. 14). 

(16) Remove thrust washer (Fig. 15). 
(17) Measure clutch disc thickness. Minimum allow

able thickness is 1.84 mm (.0724 in). 

/ PLANETARY 
SHAFT 

Fig. 2 Checking One-Way Clutr:h 

OVERDRIVE 
CWTCH 

--~ GEAR 

Fig. 3 Removing Overdrive Clutch From Gear 

( 181 Measure free length of piston return springs with 
springs in retainer (Fig. 16). Length should be 16.8 mm 
(.661 inl. 

(19) Check clutch piston check ball (Fig. 17). Shake 
piston to see if ball moves freely. Then check ball seal
ing by applying low pressure compressed air to ball inlet 
as shown. Air should not leak past check ball. 

(20) Check inside diameter of clutch drum bushings 
with bore gauge (Fig. 18). Maximum inside diameter is 
27.11 mm (1.0673 in). Replace drum if bushing inside 
diameter is greater than specified. 

~ 
~ 

THRUST- BEARING 
AND RACE 

Fig. 4 Removing Clutch Drum Bearing And Race 

TORQUE 
CONVERTER 

Fig. 5 Assembling Converter, Pump And Clutch For 
45 Test 
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(21) Check inside diameter of planetary gear bushing 
(Fig. 19). Maximum inside diameter is 11.27 mm 
{0.4437 in). Replace planetary gear if bushing inside 
diameter is greater then specified. 

Gear And Clulch Assembly 
(1) Install thrust washer in planetary gear (Fig. 20). 

Grooved side of washer faces up and toward front. 
(2) Install one-way clutch in race (Fig. 21). Flanged 

side of clutch must face upward as shown. 
(31 Install assembled one-way clutch and outer race in 

planetary gear. Be sure flanged side of clutch is facing 
upward. 

(4) Install clutch pack retaining plate and snap ring 
in planetary gear. 

Fig. 6 Checking Overdrive Clutch Piston Stroke 

Fig. 7 Removing Clutch Pack Snap Ring 

(5) Coat planetary race with petroleum jelly and in
stall it on planetary gear. Outside diameter of race is 
41.8 mm (1.646 in); inside diameter is 27.1 mm (1.067 
in). 

(6) Install hub in planetary ring gear and install snap 
ring. 

(7) Coat race and bearing with petroleum jelly and 
install in planetary ring gear (Fig. 22). 

(8) Verify bearing/race size. Outside diameter ofrace 
is 47.8 mm (1.882 in); inside diameter is 24.2 mm (.953 
in). Outside diameter of bearing is 46.8 mm (1.843 in); 
inside diameter is 26 mm (1.024 in). 

Fig. 8 Removing Clutch Piston Snap Ring 

46 Fig. 9 Removing Overdrive Clutch Piston 
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(9) Lubricate and install new O-rings on clutch piston. 
Then install piston in clutch drum. 

(10) Install piston return springs in clutch piston (Fig. 
23). 

Fig. 10 Removing Ring Gear Bearing And Race 

RING 
GEAR 
HUB 

Fig. 11 Removing Ring Gear Hub 

(11) InstaH piston snap ring. Compress piston return 
springs with compressor tool and shop press (Fig. 24). 

(12) Install clutch pack in drum. Install steel plate 
first, then a disc (Fig. 25). Continue installation se
quence until required number of discs and plates have 
been installed. 

(13) Install clutch pack retainer with flat side facing 
downward. Then install retainer snap ring (Fig. 26). 
Compress springs with tool B.Vi. FM. 27. 

(14) Measure clutch piston stroke length again (refer 
to procedure outlined in disassembly procedure ). If 
stroke length is incorrect, install new clutch discs or 
select fit retainer. Retainer thicknesses are outlined in 
the Specifications section. 

(15) Install clutch drum bearing and race assembly 
(Fig. 27). Be sure bearing rollers face upward as shown. 

Fig. 12 Remove Planetary Gear Race 

RETAINING 
PLATE 

47 Fig. 13 Removing Snap Ring And Retaining Plate 
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Outside diameter of assembled bearing and race is 50.2 
mm (1.976 inl. Inside diameter is 28.9 mm 11.138 in). 

06) Install clutch on planetary gear. 

ONE-WAY 
CLUTCH 

AND 
OUTER 
RACE 

ASSEMBLY 

Fig. 14 Removing One-Way Clutch 

(17) Verify one-way clutch operation. Hold drum and 
turn planetary shaft clockwise and counterclockwise. 
Shaft should turn clockwise freely but lock when turned 
counterclockwise. 

SPRING 
RETAINER 

Fig. 16 Checking Piston Return Spring Length 

CLUTCH PISTON 
CHECK SALL 

Fig. 17 Testing Clutch Piston Check Ball 

Fig .. 15 Removing Planetary Thrust Washer 48 
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Fig. 18 Checking Clutch Drum Bushings 

PLANETARY 
BUSHING 

Fig. 19 Checking Planetary Bushing 

Fig. 20 Install Planetary Thrust Washer 

Fig. 21 Assembling One-Way Clutch And Race 

49 
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Fig. 24 Installing Clutch Piston Snap Ring 

Fig. 22 Install Ring Gear Bearing And Race 

Fig. 25 Installing Clutch Discs And Plates 

Fig. 23 Installing Piston Return Springs 

50 
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RETAINER 
SNAP 
RING 

Fig. 26 Installing Retainer And Snap Ring 

51 

Fig. 27 Installing Clutch Drum Bearing And Race 
Assembly 
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OVERDRIVE SUPPORT OVERHAUL 

Support Disassembly 
(1) Check brake piston operation. Mount support on 

clutch (Fig. 2). 
(2) Apply compressed air through support feed hole 

and observe brake piston movement (Fig. 2). Piston 
should move smoothly and not bind or stick. If operation 
is incorrect, replace piston and support. 

(3) Remove thrust bearing front race, thrust bearing 
and rear race (Fig. 3). 

(4) Turn overdrive support over and remove bearing 
race and.clutch drum thrust washer (Fig. 4). 

(5) Compress piston return spring with tool B.Vi. FM. 
26 and remove piston snap ring (Fig. 5). 

(6) Mount support in direct clutch and remove brake 
piston with compressed air. Apply air to same feed hole 
used when checking piston operation. 

(7) Remove and discard support O-rings (Fig. 1). 
(8) Remove support seal rings (Fig. 6l. 

PISTON 
SNAP RING 

BRAKE PISTON OVERDRIVE 
SUPPORT 

I 
PISTON RETURN SPRING 

BRAKE PISTON 
O-RINGS 

CLUTCH DRUM BEARING bb-0·1· 
Fig. 1 Overdrive Support Components 

00 

Fig. 2 Checking Brake Piston Movement Fig. 3 Removing Support Thrust Bearing And Races 
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(9) Measure free length of piston return springs with 
springs mounted in retainer (Fig. 7). Length should be 
18.61 mm (.733 in). 

(10) Clean support components and dry them with 
compressed air. 

(11) Inspect overdrive support and brake piston. Re
place support and piston if either part is worn or dam
aged. 

~ BEARING 
~- RACE 

OVERDRIVE 
SUPPORT 

Fig. 4 Removing Clutch Drum Thrust Washer ;.nd 
Race 

Assembling Overdrive Support 
(1) Lubri-cate new support seal rings. Then compress 

rings and install them on support (Fig. 8). 
(2) Lubricate and install new O-rings on brake piston. 

Then carefully seat piston in support. 
(3) Install return springs on brake piston. 
(4) Compress return springs with tool (Fig. 5) and 

install piston snap ring. 
(5) Install support bearing race and clutch drum 

thrust washer (Fig. 4). 
(6) Install thrust bearing and front and rear bearing 

races. Thrust bearing rollers should face upward as 
shown (Fig. 9). 

SUPPORT 

SEAL 
RINGS (2) 

Fig. 6 Removing Support Seal Rings 

SPRING 
RETAINER 

Fig. 5 Removing/Installing Piston Snap Ring 53 
Fig. 7 Checking Piston Return Spring Length 
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(7) Verify thrust bearing/race sizes (Fig. 9). Front race 
outer diameter is47.8 mm (l.882 in); inside diameter is 
30.7 mm (l.209 in). Rear race outer diameter is 4 7 .8 mm 

Fig. B Installing Support Seal Rings 

(l.882 in); inside diameter is 34.3 mm (1.350 in). Bear
ing outer diameter is 47.7 mm (1.878 in); inside diam
eter is 32. 7 mm (1.287 in). 

(8) Verify brake piston operation. Use same procedure 
described at beginning of disassembly. Piston should 
operate smoothly and not bind or stick. 

Fig. 9 Installing Support Thrust Bearing And Races 

54 
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DIRECT aUTCH ORUM 

"6-CYLINDER USES FOUR PLATES
FOUR DISCS 
4-C'l"UNOER USES THREE PUt.T£$
THREE DISCS. 

DIRECT CLUTCH 

FORWARD 
CLUTCH 
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Clutch Disassembly 
(l)Remove direct clutch from forward clutch (Fig. 21. 
(2) Remove clutch drum thrust washer (Fig. 3). 

0-1:INGS PISTON RETURN 

QUTCHPACr; 

Fig. 1 Direct Clutch Components 

QlJTCHDRUM 

Ob 
I 

ClUTCHPISTON 
SHAPIN> 

CLUTCH PACK 
SNA.PRING 

Fig. 2 Separate Direct Clutch From Forward Clutch 55 Fig. 3 Removing Clutch Drum Thrust Washer 
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(3) Check clutch piston stroke length as outlined in 
following steps. 

(4) Mount direct clutch on overdrive support assembly 
(Fig. 4-i. 

(5) Mount dial indicator on clutch and position indi
cator plunger on clutch piston !Fig. 4). 

16) Apply 57-114 psi air pressure through feed hole in 
overdrive support and note piston stroke length I Fig. 5l. 
Check stroke at least twice. 

(7) Piston stroke length should be 1.37 mm to 1.60 mm 
1.0539 to .0642 inl. If stroke length is incorrect, either 
the clutch pack retainer or clutch discs will have to be 
replaced. 

OVERDRIVE 
SUPPORT 

Fig. 4 Mount Direct Clutch On Overdrive Support 

(8) Compress clutch springs with tool B.Vi. FM. 27. 
Remove clutch pack snap ring and remove retainer and 
clutch pack from drum !Fig. 6). 

(9) Compress clutch piston return springs with tool 
B.Vi. FM. 27 and remove clutch piston snap ring !Fig. 
7). 

(10) Remove compressor tool and return spring. 
(111 Remove clutch piston. Remount clutch on over

drive support (Fig. Bl. Apply compressed air through 
piston feed hole in support to remove piston. Use only 
enough air to ease piston out. 

CLUTCH 
PACK 
SNAP 
RING 

DIRECT 
CLUTCH 
DRUM 

Fig. 6 Removing Clutch Pack Snap Ring 

Fig. 5 Checking Direct Clutch Piston Stroke Length 56 Fig. 7 Removing Piston Return Spring Snap Ring 
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<121 Remove and discard clutch piston O-rings. 
(13) Measure clutch disc thickness. Minimum allow

able thickness is 1.84 mm (.0724 in). Replace discs if 
below minimum thickness. 

<14) Measure free length of piston return springs with 
springs in retainer (Fig. 9 ). Length should be 21.32 mm 
(.839 in). Replace return springs if not within specifi
cation. 

(15) Check clutch piston check ball (Fig. 10). Shake 
piston to see if ball moves freely. Then check ball seat
ing by applying low pressure compressed air tc ball inlet 
as shown. Air should not leak past check ball. 

DIRECT 
CLUTCH 
DRUM 

SUPPORT 
FEED HOLE 

CLUTCH PISTON 

Fig. 8 Removing Direct Clutch Piston 

SPIIING 
RETAINER 

Fig. 9 Checking Piston Return Spring Length 

(16) Measure inside diameter of clutch drum bushing. 
Inside diameter should be no more than 53.97 mm 
(2.1248 in). Replace drum if bushing inside diameter is 
greater than specified. 

Direct Ctutch Assembly 
(1) Lubricate and install replacement O-rings on 

clutch piston. 
(2) Install clutch piston in drum and install return 

springs on piston. 
(3 l Compress piston return springs and install snap 

ring (Fig. 71. Be sure snap ring end gap is not aligned 
with spring retainer tab. 

(4) Install clutch discs and plates (Fig. 11). Install 
plate then disc until all plates and discs are installed. 
Use four plates and discs in 6-cyl. transmissions and 
·three plates and discs in 4-cyl. transmissions. 

(5) Install clutch pack retainer in drum (Fig. 12). 
(61 Install clutch pack snap ring (Fig. 12). 
(7) Check snap ring position. If necessary, shift snap 

ring until end gap is not aligned with any notches in 
clutch drum (Fig. 12). 

(8) Check clutch piston stroke length a second time. 
lflength is OK, continue with assembly. If stroke length 
is incorrect, replace clutch discs or use different thick
ness clutch pack retainer (Fig. 121. See Specifications 
section for retainer thicknesses. 

(9) Lubricate clutch drum thrust washer with petro
leum jelly and install it in drum (Fig. 3). 

(10) Mount direct clutch assembly on forward clutch 
assembly and check assembled height (Fig. 141. Height 
should be 70.3 to 71.5 mm (2.767 to 2.815 in). 

(11 l If assembled height is incorrect, clutches are not 
seated. 
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USE LOW-PIIESSURE 
AIR TO CHECK 

SEATING 

Fig. 10 Testing Piston Check Ball Seating 
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(12) If clutch height is OK, remove direct clutch from 
forward clutch and proceed to forward clutch overhaul. 

CLUTCH 
PLATES 

CLUTCH 
DISCS 

' L-----------.1 

Fig. 11 Installing Direct Clutch Discs And Plates 

aUTCH PACK 
RETAINER 

Fig. 12 Install Clutch Pack Retainer 

CLUTCH PACK SNAP RING 

Fig. 13 Adjusting Clutch Pack Snap Ring Position 

FORWARD 
CLUTCH 

I 
HEIGHT 

SHOULD BE 
70.3-71.5 mm 

(2.767-2.815 in.) 

Fig. 14 Checking Direct Clutch Assembled Height 
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FORWARD CLUTCH DRUM 

~I 
SEAL RINGS 

'6-CYllNDER MODELS USE SIX 
PLATES AND DISCS. 
4-CYLIMDER MODELS USE FIVE 
PLATES AND DISCS. 

Service Information 

O-RINGS 

FORWARD CLUTCH PISTON 

CLUTCH PACK 

Fig. 1 Forward Clutch Components 
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Forward Clutch Disassembly 
( 1) Check clutch piston stroke as outlined in following 

steps. 
(2) Position overdrive support on wood blocks and 

mount forward clutch drum on support (Fig. 2). 
(3) Remove bearing and race from forward clutch 

drum (Fig. 2). 
(4) Mount dial indicator on clutch drum. Position dial 

indicator plunger against clutch piston (Fig. 3). 

Fig. 2 Positioning Drum And Support On Wood 
Blocks 

Fig. 3 Checking Forward Clutch Piston Stroke 
Length 

(5) Apply compressed air through right side feed hole 
in support and note piston stroke length on dial indi
cator. 

(6) Stroke length should be: 3.73 to 4.59 mm (.1469 to 
.1807 in) on 6-cyl. transmissions and 3.42 to 4.23 mm 
(.1346 to .1665 in) on 4-cyl. transmissions. 

(7) Replace clutch discs if stroke length is incorrect. 
(8) Remove clutch pack snap ring and remove retainer 

and clutch pack (Fig. 4). 
(9) Remove clutch pack cushion plate (Fig. 5). 
(10) Compress clutch springs with tool B.Vi. FM. 27 

and remove piston snap ring. 
(11) Remove spring compressor tool and piston return 

springs. 

Fig. 4 Removing Retainer And Clutch Pack 

60 Fig. 5 Removing Cushion Plate 
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(12) Remount forward clutch drum on overdrive sup
port (Fig. 6). 

(13) Apply compressed air through feed hole in sup
port to remove piston (Fig. 6). Use only enough air 
pressure to ease piston out of drum. 

(14) Remove and discard clutch piston O-rings. 
(15) Remove clutch drum O-ring from rear hub (16) of 

the drum. 
(16) Remove three seal rings from clutch drum shaft 

(Fig. 8). 
(17) Remove thrust bearing and race assembly from 

clutch drum (Fig. 9). 

Fig. 6 Removing Forward Clutch Piston 

CLUTCH 
DRUM 

HUB 

Fig. 7 Removing/Installing Clutch Drum 0-Ring 

(18) Measure clutch disc thickness (Fig. 10). Mini
mum allowable thickness is: 1.84 mm (.0724 inl on 
4-cyl. transmissions and 1.51 mm (.0595 in) on 6-cyl. 
transmissions. 

(19) Measure free length of piston return springs with 
springs mounted in retainer (Fig. lli. Length should be 
19.47 mm (.767 in). Replace springs and retainer if 
length is incorrect. 

(20) Inspect clutch piston check ball (Fig. 12). Ball 
should move freely within piston. Check ball seating by 

SEAL 
RINGS 

Fig. 8 Removing Clutch Drum Seal Rings 

Fig. 9 Removing Clutch Drum Thrust Bearing As-
61 sembly 
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applying low pressure compressed air to ball feed hole. 
Ball should seat firmly and not leak air. 

(21) Measure inside diameter of bushing in clutch 
drum hub. Maximum allowable diameter is 24.08 mm 
(.9480 in). Replace clutch drum if bushing inside diam
eter is greater than specified. 

Forward Clutch Assembly 
(l) Lubricate bearing and race assembly with petro

leum jelly and install it in clutch drum (Fig. 13). Race 
side of assembly faces downward and toward drum. 
Bearing rollers face up (Fig. 13) 

Fig. 10 Measuring Clutch Disc Thickness 

SPRING 
RETAINER 

Fig. 11 Checking Return Spring Length 

(2) Coat new clutch drum shaft seal rings with pe
troleum jelly.Before installing drum shaft seal rings, 
squeeze (contract) each ring so ring ends overlap (Fig. 
14). This tightens ring making clutch installation eas
ier. 

(3) Install seal rings on shaft. Keep rings closed as 
tightly as possible during installation. Avoid over
spreading them. 

(4) Mount clutch drum on overdrive support. 
(5) Lubricate and install new 0-ring on clutch drum 

hub (Fig. 7). 
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USE LOW 
AIR PRESSURE 

FOR TEST 

Fig. 12 Testing Piston Check Ball 

Fig. 13 Installing Thrust Bearing And Race 



 
 
 
 

,~RTSGI Service Information AW-4 

(6) Lubricate and install new O-rings on clutch piston 
and install piston in drum. 

(7) Install piston return springs. 
(8) Compress piston return springs with tool B.Vi. 

FM-27 and shop press and install piston snap ring. Be 
sure snap ring end gap is not aligned with any notches 
in drum. 

(9) Install cushion plate in drum. Concave side of plate 
faces downward (Fig. 5). 

(10) Install clutch discs, plates and retainer (Fig. 15). 
Install tabbed plate followed by disc until required 
number of plates and discs are installed. Use six plates 
and discs in a 6-cyl. transmission and five plates 
and discs in a 4-cyl. transmission. 

(11) Install clutch pack snap ring. 
(12) Recheck clutch piston stroke length using same 

method outlined at beginning of disassembly procedure. 
If stroke length is not within specified limits, replace 
clutch discs. 

(13) Lubricate race and bearing with petroleum jelly 
and install them in clutch drum (Fig. 16). Be sure bear
ng rollers face up and race lip seats in drum as shown. 

Fig. 14 Installing Clutch Drum Shaft Seal Rings 

(14) Verity bearing and race size. Outer diameter of 
bearing is 46. 7 mm ( 1.839 in). Outer diameter ofrace is 
48.9 mm (1.925 in). Inner diameter of bearing and race 
is 26.0 mm (1.024 in). 

(15) Mount forward clutch on direct clutch and check 
assembled height (Fig. 17). Height should be 70.3 to 
71.5 mm (2.767 to 2.815 in). 
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CLUTCH 
DISCS 

Fig. 15 Installing Forward Clutch Discs And Plates 

Fig. 16 lnstalllng Thrust Bearing And Race 
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APPROXIMATELY 
71.2 mm 
(2.80 in.) 

Fig. 17 Checking Forward Clutch Assembled Height 

FRONT PLANETARY GEAR OVERHAUL 

Front Planetary Disassembly 
( 1) Remove ring gear from planetary gear (Fig. ll. 
(2) Remove front bearing and the two races from ring 

gear !Fig. ll. 
(3) Remove tabbed thrust race from planetary gear 

!Fig. ll. 
( 4) Remove snap ring attaching planetary gear to 

shaft and remove gear. 
(5) Remove rear bea1·ing and race from planetary 

gear. 
(6) Measure inside diameter of ring gear bushing. 

FRONT PLANETARY RING GEAR 

Maximum allowable diameter is 24.08 mm (.9480 inl. 
Replace ring gear if bushing inside diameter is greater 
than specified. 

Front Planetary Assembly 
(1 I Lubricate planetary and ring gear bearings and 

races with petroleum jelly. 
(21 Identify planetary bearings and races before in

stallation. !Fig. 1). Bearings and races can be identified 
by following dimensions: 
• Outer diameter ofrear bearing is 47.7 mm (1.878 in); 
inner diameter is 35.5 mm (1,398). 

FORWARD 
RACE 

FRON.. SNAP RING REAR 
RACE BEARING 

FRONT THRUST 
RACE RACE 

FRONT PLANETARY GEAR 

Fig. 1 Front Planetary Gear Components 
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• Outer diameter ofrearrace47.6 mm (1.874 inl; inner 
diameter is 33.7 mm (1.327 in). 
• Outer diameter of front race is 53.6 mm (2.110 in); 
inner diameter is 30.5 mm (1.201 in). 
• Outer diameter offront bearing is 47. 7 mm (1.878 in); 
inner diameter is 32.6 (1.283 in). 
• Outer diameter of forward race is 47.0 mm (1.850 in); 
inner diameter is 26.5 mm 1.043 in). 

(3) Install rear race and bearing in gear (Fig. 2). 
( 4) Turn planetary over and install race thrust race 

(Fig. 3). 
(5) Install front race and bearing and forward race in 

ring gear (Fig. 4). 
( 6) Set planetary gear assembly aside for final as

sembly. 

PLANETARY 
GEAR 

REAR 
BEARING 

AND 
RACE 

Fig. 2 Installing Front Planetary Rear Bearing and 
Race 

TABBED 
THRUST 

WASHER 

PLANETARY 
GEAR 

Fig. 3 Installing Front Planetary Thrust Race 

FRONT 
BEARING 

AND 
RACE 

FORWARD---© 
RACE 

Fig. 4 Installing Front Planetary Front Bearing And 
Races· 

\-
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SUN GEAR AND NO. 1 ONE-WAY CLUTCH 
OVERHAUL 

Sun Gear-Clutch Disassembly 
(1) Hold sun gear and turn second brake hub clock

wise and counterclockwise (Fig. 2). Hub should rotate 
freely clockwise, but lock when turned counterclock
wise. Replace one-way clutch and hub if it does not 
operate properly. 

(2) Remove one-way clutch/second brake hub assem
bly from drum (Fig. 3). 

(3) Remove thrust washer from drum (Fig. 4). 
(4) Remove two seal rings from sun gear (Fig. 5). 

(5) Support su11 gear on wood block (Fig. 6). Then 
remove first sun gear snap ring and separate drum from 
gear. 

(6) Remove remaining snap ring from sun gear (Fig. 
7). 

(7) Measure inside diameter of sun gear bushings 
with bore gauge or inside micrometer (Fig. 8). Maxi
mum allowable diameter is 27.08 mm (1.0661 in). Re
place sun gear if bushing inside diameter is greater 
than specified. 

Sun Gear-Clutch Assembly 
(1) Install first snap ring on sun gear. 

THRUST WASHER 
SUN GEAR INPUT DRUM 

SEAL RINGS 

Fig. 1 Sun Gear And One-Way Clutch Components 

SECOND 
BRAKE 

HUB AND 
CLUTCH 

ASSEMBLY 

DRUM 

J892l-589 

Fig. 3 Removing/Installing Brake Hub And Clutch 
Assembly 

HUB 

66 Fig. 2 Checking One-Way Clutch Operation 
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(2) Install sun gear in drum and install remaining 
snap ring. 

(3) Coat replacement seal rings with petroleum jelly 
and install them on sun gear. Be sure seal ring ends 
are interlocked. 

(4) Install thrust washer. Be sure washer tabs are 
seated in drum slots. 

(5) Install one-way clutch/second brake hub assembly 
on sun gear. Deep side of hub flange faces upward (Fig. 
9l. 

(6) Check one-way clutch operation again (Fig. 2). 
Hold sun gear and turn second brake hub clockwise and 
counterclockwise. Hub should turn clockwise freely, but 
lock when turned counterclockwise. 

(7) Set sun gear/clutch assembly aside for final as
sembly. 

0 0 

Fig. 4 Removing/Installing Thrust Washer 
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SEAL 
RINGS (2) 

Fig. 5 Removing/Installing Sun Gear Seal Rings 

Fig. 6 Removing/Installing Sun Gear 
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Fig. 7 Removing/Installing Second Snap Ring 

Fig. 8 Checking Sun Gear Bushings 
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CLUTCH 
AND HUB 
ASSEMBLY 

Fig. 9 Installing Clutch And Hub Assembly 
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SECOND BRAKE OVERHAUL 

Brake Disassembly 
(1) Remove second brake drum from output shaft (Fig. 

2). 
(21 Set output shaft assembly aside for overhaul. Refer 

to Rear Planetary Gear and Output Shaft Overhaul 
procedures. 

(3) Remove thrust washer from second brake drum 
(Fig. 3). 

(41 Compress piston return springs with tool B.Vi. 
FM-27 and shop press. Then remove piston snap ring 
(Fig. 4). 

(5) Remove compressor tool and remove spring re
tainer and return springs. 

(6) Remove second brake piston and sleeve from drum 
with compressed air (Fig. 5). Use only enough air pres
sure to ease piston out of drum. 

(71 Remove and discard brake piston O-rings. 

<QO--~--
(\ ~ ~m-
~ SNAP RING 

THRUST WASHER 

SECOND BRAKE PISTON 

Fig. 1 Second Brake Components 

SECOND BRAKE 
ASSEMBLY 

REAR PLANETARY/OUTPUT SHAFT/ 
FIRST-REVERSE BRAKE 

Fig. 2 Removing/Installing Second Brake Assembly 69 Fig. 3 Removing/Installing Drum Thrust Washer 
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(8) Measure free length of piston return springs with 
springs mounted in retainer (Fig. 6). Length should be 
16.05 mm (.632 in). Replace return springs iflength is 
less than specified. 

Second Brake Assembly 
( 1) Lubricate and install new O-rings on brake piston. 

Then install brake piston in drum. 
(2) Install return springs and retainer on brake pis-

ton. 
(3) Compress return springs with tool B.Vi. FM-27 

and install piston snap ring. 

Fig. 4 RemovlngAnstalling Piston Snap Ring 

PISTON 
AND 

SLEEVE 

rig. 5 RemovingAnstalling Piston And Sleeve 

(4) Check brake piston operation with low pressure 
compressed air (Fig. 7). Apply air pressure through feed 
hole in drum. Piston should move smoothly when ap· 
plying-releasing air pressure. 
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SPRING 
RETAINER 

Fig. 6 Measuring Piston Retum Springs 

Fig. 7 Checking Piston Operation 
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(5) Coat thrust washer with petroleum jelly and in
stall it in drum. Be sure washer notches are aligned 
with tabs on spring retainer (Fig. 8). 

(6) Set brake components aside for final assembly. 
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Rg. B Installing Thrust Washer 
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REAR PLANETARY N 
AND OUTPUT SHAFT iv:R~~~~AY CLUTCH 

FIRST-REVERSE 
BRAKE PACK 

RACES 

~ 
THRUST 

BEARING 

NO. 2 ONE-WAY 
CLUTCH 

REAR PLANETARY GEAR 

~ w REAR THRUST WASHER 

RING GEAR HUB 

REAR PLANETARY RING GEAR 

OUTPUT SHAFT 
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Planetary-Brake Pack-Shaft Disassembly 
(1) Remove output shaft from gear assembly (Fig. 2). 
(2) Remove and discard shaft seal ring (Fig. 4). 
(3) Remove brake pack from planetary gear (Fig. 4). 
(4) Measure thickness Qf each brake pack disc. Min-

imum thickness is 1.51 mm (.0594 in). Replace all discs 
if any disc is thinner than specified. 

(5) Remove planetary gear from ring gear (Fig. 5). 
(6) Check No. 2 one-way clutch. Hold planetary gear 

and turn clutch inner race in both directions. Race 
should tum freely counterclockwise, but lock when 
turned clockwise. Replace one-way clutch if necessary. 

(7) Remove clutch inner race from planetary gear 
(Fig. 7). 

(8) Remove clutch snap ring and remove No. 2 one
way clutch from planetary (Fig. 8). 

(9) Remove front and rear thrust washers from plan
etacy gear (Fig. 9). 

( 10) Remove thrust bearing and washers from ring 
gear (Fig. 10). 

(11) Remove ring gear snap ring and remove ring gear 
hub (Fig. llJ. 

(12) Inspect and replace any worn or damaged plan
etacy gear components. 

Fig. 2 Removing/Installing Output Shaft 

BE SURE RING 
ENDS INTERLOCK 

Fig. 3 Removing/Installing Shaft Seal Ring 73 

Assembling Rear Planetary, Brake Pack, 
Clutch And Shaft 

(1) Install hub and snap ring in ring gear (Fig. 11) 
(2) Identify ring gear thrust bearing and races races 

by following dimensions: 
• Outer diameter of bottom race (Fig. 10) is 44.8 mm 
(l.764 in); inner diameter is 27.6 mm (l.087 in). 
• Outer diameter of bearing (Fig.10) is44.7 mm (1.760 
in); inner diameter is 30.l mm (1.185 in). 
• Outer diameter of upper race Fig. 10) is 44.8 mm 
(l.764 in); inner diameter is 28.8 mm (1.134 in). 

(3) Lubricate ring gear thrust bearing and races with 
petroleum jelly and install them in ring gear (Fig. 10). 

REAR 
PIANETAAY 

GEAR 

FIRST-REVERSE 
BRAICf 
PACK 

Fig. 4 Removing/Installing First-Reverse Brake Pack 

Fig. 5 Removing/Installing Rear Planetary 
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(4) Coat planetary thrust washers with petroleum 
jelly and install them in gear (Fig. 91. 

(5) Install No. 2 one-way clutch in planetary gear. Be 
sure flanged side of dutch faces upward (Fig. 12). 

(61 Install clutch retaining snap ring and install 
clutch inner race !Fig. 7l. Turn race counterclockwise to 
ease installation. 

Fig. 6 Checking No. 2 One-Wey Clutch Operation 

C.UTCH 
INNER 
RACE 

REAR 
PIANETARY 

Fig. 7 Removinghnstalllng Clutch Inner Race 

(7) Verify orle-way clutch operation. Hold gear and 
turn inner race in both directions. Race should turn 
freely counterclockwise, but lock when turned clock
wise. 

(8) Install planetary gear in ring gear. 
19) Assemble clutch discs and clutch plates (Fig. 4). 

Sequence is disc first, then a plate. Use seven discs 
and plates in a 6-cyL transmission and six discs 
and plates in a 4-cyL transmission. 

(10) Install brake pack on planetary gear (Fig. 4). 

(11) Install new seal ring on output shaft (Fig. 3). Be 
sure ring ends are interlocked as shown. 

(12) Set assembled components aside for final assem
bly. 

Fig. B Removing.Installing One-Way Clutch 
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FRONT 
THRUST 

WASHER 

REAR 
THRUST 

WASHER 

Fig. 9 Removing/Installing Rear Planetary Thrust 
Washers 

RING GEAR 

Fig. 10 RemovlngAnsta/1/ng Ring Gear Thrust Bear
ing And Races 

75 

SNAP 
RING 

RING 
GEAR 

Fig. 11 Removingllnsta/1/ng Ring Gear Hub 

REAR 
PLANETARY 

Fig, 12 Installing No. 2 One-Way Clutch 
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FIRST-REVERSE BRAKE PISTON AND 
TRANSMISSION CASE OVERHAUL 

Brake Disassembly-Inspection 
(1) Remove bearing and race assembly from trans

mission case (Fig. 2). 
(2) Check first/reverse brake pist.on operation with 

compressed air (Fig. 3). Piston should move smoothly 
and not bind or stick. If piston operation is incorrect, 
case or piston may require· replacement. 

(3) Compress piston retnrn springs with tool B.Vi. 
FM-28 and remove piston snap ring (Fig. 4). 

FIRST-REVERSE 
BRAKE PACK 

BEARING 
AND RACE 

(4) Remove t<Jol B.Vi. FM-28 and remove piston re
turn springs. 

(5) Remove No. 2 first-reverse brake piston with com
pressed air. Apply air through same transmission feed 
hole used for checking piston operation. 

(6) Remove reaction sleeve with tool B. Vi. FM-31 (Fig. 
5). Insert tool flanges under sleeve and lift tool and 
sleeve out of case. 

(7) Remove No. 1 first/reverse brake piston with tool 
B.Vi. FM- 32 (Fig. 6). Slip tool under piston and lift tool 
and piston out of case. 

TRANSMISSION 
CASE 

NO. 1 ARST-REVERSE 
BAAICE PISTON 

Fig. 1 First-Reverse Brake Pistons And Transmission case 

Fig. 2 Removingflnstalling Bearing And Race 
Assembly 76 

FIRST-REVERSE 
BRAKE 

~N CASE) 

Fig. 3 Checking First-Reverse Brake Piston 
Operation 
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(8) Measure free length of piston return springs with 
springs mounted in retainer. Length should be 18.382 
mm(. 724 in). Replace springs iflength is less than this. 

(9) Clean transmission case thoroughly with solvent 
and dry it with compressed air. Blow compressed air 
through oil feed passages to remove solvent residue and 
ensure that passages are clear. Inspect the case for wear 
or damage. Replace case if necessary. 

Assembling First/Reverse Brake Piston 
(1) Lubricate and install new O-rings on No. l first/ 

reverse brake piston and on reaction sleeve (Fig. 7). 
Then install piston in sleeve. 

(2) Lubricate and install new O·ring on No. 2 brake 
piston. 

COMPRESSOR 
TOOL 

Fig. 4 Removlnghnstalling Piston Snap Ring 

TOOL 

REACTION 
SLEEVE 

B.Vi.FM-31 

Fig. 5 Removing/Installing Reaction Sleeve 

(3) Install ~ssembled No. 1 piston and reaction sleeve 
on No. 2 piston (Fig. 8). 

(4) Lubricate and install piston assembly in case (Fig. 
9). Align piston and case slots and press piston assembly 
into case with hand pressure. 

(5) Position piston return springs on No. 2 piston. 
(6) Compress piston return springs with tool B.Vi. 

FM-28 and install piston snap ring. Be sure snap ring 
end gap is not aligned with any tangs on return spring 
retainer. 

(7) Verify piston operation with compressed air as 
outlined in disassembly procedure. 

N0.1 
PISTON 

TOOL 
B.Vi.FM-32 

Fig. 6 Removing/Installing First- Reverse Brake No.1 
Piston 

N0.1 
PISTON 

REACTION 
SLEEVE 

77 Fig. 7 Assembling No. 1 Piston And Sleeve 
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(8) Coat bearing and race assembly with petroleum 
jelly and install it in piston assembly (Fig. 2). Bearing 

N0.2 
PISTON 

NO. 1 PISTON 
AND 

RfACTIONSlEEVc 

Fig, B Assembling First-Reverse Bnure Pistons 

and race assembly outer diameter is 57. 7 mm (2.272 in); 
inner diameter is 39.2 mm (1.543 in). 
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m.NS,WSSK)N 
CASE 

BRAl(£PISTON 
ASSEMBLY 

Fig. 9 lnstalllnfl First-Reverse Brake Piston 
Asaembly 
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VALVE BODY OVERHAUL 
The valve body assembly consists of two sections 

which are the upper body and lower body (Figures 1 and 

CHECK VALVE AND BALL 

2). Disassembly, inspection and overhaul procedures for 
each section are outlined separately. Refer to the ap
propriate procedure as needed. 

RETAINER 

Fig. 1 Lower Body Components (Valve Body) 
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REGULATOR 

VAL VE AND SPRING 

2-3 SHIFT VALVE 
AND SPRING 

~PLUNGER 
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LOCK-UP RELAY VALVE 

AND SPRING 

Service Information 

PLUG LOW COAST MODULATOR J, VALVE AND SPRING 

~ i 
THROTTLE 

VALVE 
ADJUSTING 

AW-4 

STRAINER--fll 

l~::-.. --r 
~4~ 

0 0 0 
CHECK BALLS~ 

0 0 

a o o r 
l TH~RO~;E CAM 

~~~· 
THROTTLE VAL VE PIN 

AND SPRING 

VALVE AND = _Ii'??-, 
SPRING PLUG-"ll 

THROTTLE VALVE 
AND SPRING 

RETAINER/ 

~ 
DOWNSHIFT 

PLUG 

Fig. 2 Upper Body Components (Valve Body) 
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Removing Upper Body From l.ower Body 
(1) Remove two-piece detent spring (Fig. 3). Note po

sition of spring sections for assembly reference. 
(2) Remove manual valve from lower body (Fig. 4). 
(3) Remove bolts attaching upper body to lower body 

(Fig. 5), 
(4) Carefully lift and remove upper body, plate and 

gaskets from lower body (Fig. 6). 
(5) Disassemble and overhaul upper and lower body 

sections as outlined in following procedures. 

Fig. 3 Removing/lnsta/1/ng Detent Spring 

Fig. 4 Removing/Installing Manual Valve 
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Fig. 5 Valve Body Bolt Locations 

Rg. 6 Upper Body, Plate And Gaskets 
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Lower Body Oi$a$$embly 
(1) Remove check valve and spring, pressure relief 

valve and spring and ball check and seat from lower 
body. Note location of each valve for assembly refer
ence. 

(2) Remove the oil strainers (Fig. 2). 
(3) Note or mark position of valve retainers and pres

sure reducing plug clip for assembly reference. Do not 
remove the retainers at this time. 

(4) Remove solenoid No. l, 2 and 3. Discard solenoid 
O-rings. 

(5) Remove release control valve retainer with mag
net and remove release control valve and plug !Fig. 4). 

(.6) Remove 1-2 shift valve retainer and remove valve 
plug, valve spring and valve (Fig. 51. 

(7) Remove primary regulator valve as follows: 

Fig. 1 Removing/lnsta/1/ng Lower Body Check 
Valves 

WARNING: THE PRIMARY REGULATOR VALVE 
SLEEVE AND PLUNGER ARE UNDER TENSION FROM 
THE VALVE SPRING. EXERT COUNTERPRESSURE 
ON THE SPRING WHILE REMOVING THE VALVE RE
TAINER TO PREVENT COMPONENTS FROM FLYING 
OUT. 

VALVE 
RETAINER 

PRESSURE 
REDUCING 
PI.UGCLIP 

VALVE 
RETAINERS 

Rg. 3 Valve Retainer And Clip Location 

Fig. 2 Removing/Installing Lower Body Oil Strainers 82 Fig. 4 Removing/Installing Release Control Valve 
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!al Note position of valve retainer for assembly ref
erence (Fig. 6l. Then press valve sleeve inward with 
your thumb and remove retainer with magnet. 

(bl Slowly release thumb pressure on sleeve and re
move sleeve, spring and washer and valve (Fig. 71. Use 
magnet to remove valve if necessary. 

18l Remove regulator valve plunger from sleeve (Fig. 
SL 

(9l Remove retaining clip and remove pressure re
ducing plug (Fig. 9l. Cover screwdriver blade with tape 
to avoid scratching valve body surface. 

!101 Remove accumulator control valve retainer and 
remove control valve assembly (Fig. lOl. 

I 11 I Remove spring and control valve from valve 
sleeve <Fig. llJ. 

1121 Clean lower body valve components with solvent 
and dry them with compressed air only. Do not use shop 
towels or rags. Lint or foreign material from towels or 
rags can interfere with valve operation. 

(13l Inspect condition of lower body components. Re
place lower body if any bores are scored or corroded. 
Replace valves, plugs or sleeves that are scored or worn. 
Replace oil strainers if cut, torn or damaged in any way. 

Fig. 5 Removing/Installing 1-2 Shitt Valve 
83 

(14) Inspect the valve body springs. Replace any 
spring having rusted, distorted, or collapsed coils. Mea
sure the length of each valve body spring. Replace any 
spring if free length is less than the length specified in 
the following chart (Fig. 121. 

Lower Body Assembly 
(1 l Lubricate lower body components with automatic 

transmission fluid. 
(2) Install spring and accumulator control valve in 

sleeve <Fig. 11 I. Then install assembled components in 
lower body (Fig. 10). 

(31 Press accumulator control valve assembly into 
valve bore and install retainer <Fig. 101. 

VALVE 
RETAINER 

!NOTE POSmON 
WORE REMOVAL) 

Fig. 6 Regulator Valve Retainer Position 

SPRING 
ANO 

~ 
VALVE~ 
SLEEVE 

Fig. 7 Removing/Installing Primary Pressure 
Regulator Valve 
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(4) Install pressure reducing plug in plug bore. Then 
secure plug with retaining dip (Fig. 9). 

(5Hnstall washer on primary regulator valve plunger 
(Fig. 13). 

(6) Install primary regulator valve plunger in valve 
sleeve (Fig. 8). ' 

(7) Install valve spring and regulator valve sleeve and 
plunger. 

(8) Press regulator valve sleeve into bore and install 
retainer (Fig. ,6 and 7). Be sure retainer is positioned in 
sleeve lugs as shown. 

REGUlATOR 
VALVE 
SLEEVE 

Fig. 8 Removing/Installing Regulator Valve Plunger 

(9) Install 1-2 shift valve, spring and plug (Fig. 5). 
Then press valve assembly into bore and install retain
er. 

ilOl Install release control valve and plug in bore and 
install valve retainer (Fig. 4). 

(11 l Install replacement O-rings on solenoids and in
stall solenoids on valve body. Tighten solenoid attach
ing bolts t-0 10 N•m 17 ft-lhsl torque. 

(121 Install oil strainers (Fig. 14!. ldt>ntify strainers 
bPfnre installation. The three strainPrs are all the 
same diameter but are difforent lengths. Two 
strainers a1'e 11.0 mm (.443 in) long while one 
strainer is 19.!i nim (.76 in) long (Fig. 14). 

<131 Install check valves and springsh,eats (Fig. 1) 

Fig. 10 Removing/Installing Accumulator Control 
Valve Assembly 

CONTROL 
Vl>J.VE 
SlEEVE 

VALVE 
SPRING ~ CONTROl . 

VALVE 
PlUNGER 

Fig. 9 Removingllnsta/1/ng Pressure Reducing Plug 
84 

Fig. 11 Accumulator Control Valve Components 
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Spring Free Length 

(Al Check Valve 20.2 mm (0.801 in.) 

(BJ P...,.ure Rel.,/ Valve l l.2 mm (0.44 l in.) 

(Q 1-2 ShiftVoi.., 30.8 mm (l .213 in.) 

(DI Primary Regulator Vol.. 66.7 mm (2.626 in.) 

(El Accumulator Control Valve 36.1 mm (1.421 in.) 

Fig. 12 Lower Body Valve Spring Dimensions 

AW-4 

00 Ot@ 

Fig. 13 Installing Washer On Regulator Valve 
Plunger 85 Fig. 14 Oil Strainer Identification 
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Upper Body Disassembly and Inspection 
(1) Remove valve body plate and gaskets (Fig. 1). 

Discard gaskets. 
(2) Remove strainer and nine check balls (Fig. 2). Note 

check ball and strainer position for assembly reference. 
(3) Remove valve stop and throttle cam !Fig. 3). 

(4) Remove throttle valve pin with magnet and re
move downshift plug, valve spring and throttle valve 
(Fig. 4). 

UPPER BODY 
PlATEAND 
GASKETS 

Fig. 1 Removing/Installing Upper Body Plate And 
Gaskets 

• - CHECK BALL 
LOCATION 

OIL 
STRAINER---., 

I 

Fig. 2 Check Ball And Strainer Location 86 

Fig. 3 Removing/Installing Valve Stop And Throttle 
Cam 

Fig. 4 Removingllnstalllng Throttle Valve 
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(5) Turn upper body over and remove throttle valve 
acljusting 1ings and spring (Fig. 51. Not,: 11urnb.,,. of 
adjusting rings if valve is equipped with them. 

ffl! 

THROTTLE VALVE 
ADJUSTING RINGS 

AND5Pi!ING 

... 
........ 

I 
I 

Fig. 5 Thruttle Valve Adjusting Ring Lc,catic,n 
(If Equipped) 

Fig. 6 Removingllnstalllng 3-4 Shift Valve 

(6) Remove 3-4 shift valve retainer with magnet and 
remove valve plug, spring and 3-4 shift valve (Fig. 6). 

(7) Remove second coast modulator valve retainer and 
remove valve plug, spring and valve. 

(8) Remove lock-up relay valve retainer and remove 
relay valve and sleeve assembly (Fig. 8). 

(9) Remove lock-up relay valve, spring and plunger 
fromtalve sleeve (Fig. 9). 

(10) Remove secondary pressure regulator valve re
tainer and remove plug, regulator valve and spring 
(Fig. 10) . 

(11) Remove cut-back valve retainer and remove plug, 
cut-back valve and spring (Fig. 11). 

(12) Remove 2-3 shift valve retainer and remove plug, 
spring and 2-3 shift valve (Fig. 12). 

(13) Remove low coast modulator valve retainer and 
remove valve plug, spring and low coast modulator 
valve (Fig. 13). 

(14) Clean the upper body components with solvent 
and dry them with compressed air only. Do not use shop 
towels or rags. Lint or foreign material from towels or 
rags can interfere with valve operation. 

(15) Inspect condition of the upper body components. 
Replace the upper body if any of the bores are scored or 
corroded. Replace any valves, plugs or sleeves if scored 
or worn. Replace the oil strainer if cut, tom or damaged 
in any way. 

Fig. 7 Removing/Installing Second Coast Modulator 
87 Valve 
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(16) Inspect the valve body springs. Replace any 
spring having rusted, distorted, or collapsed coils. Mea
sure length of each spring. Replace any spring if free 
length is less than specified in the chart !Fig. 14l. 

-~ LOCKUP 
RELAY VALVE 

ASSEMBLY 

Fig. 8 Removing/Installing Lockup Relay Valve 

Fig. 9 Lockup Relay Valve Components 

Upper Body ~ssembly 
(1) Lubricate the valves, springs, plugs, sleeves and 

the valve bores in the upper body with automatic trans-
mission fluid. · 

(2) Note position of the valve retainers (A) and stop !Bi 
for assembly reference !Fig. 15). 

(3J Install low coast modulator valve, spring and plug 
in valve bore. Press valve plug inward and install re
tainer !Fig. 13). 

(4) Install 2-3 shift valve, spring and plug in valve 
bore. Press plug inward and install retainer !Fig. 12l. 

(5) Install cut-back valve spring, valve and plug !Fig. 
11 l. Press plug inward and install retainer. 

(6) Install secondary regulator valve spring, valve 
and plug in valve bore. Press plug inward and install 
retainer !Fig. 101. 

(71 Assemble lock-up relay valve. Install spring and 
plunger in valve sleeve !Fig. 9). Then install assembled 
valve in sleeve. 

(8) Install assembled lock-up relay valve in valve bore 
and install retainer (Fig. 81. 

(9) Install second coast modulator valve, spring and 
plug in valve bore. Press plug inward and install re
tainer (Fig. 7). 

(10) Install 3-4 shift valve, spring and plug in bore. 
Press plug inward and install retainer !Fig. 61. 

Fig. 10 RemovingRnstalling Secondary Pressure 
88 Regulator Valve 
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VALVE 

VAL:~~OO~ 
SPRING -~ 

CUT-BACK.
VALVE 

Fig. 11 RemovingRnsta/ling Cut-Back Valve 

Fig. 12 Removing/Installing 2·3 Shift Valve 89 

(11) Install throttle valve in valve bore. Push valve 
into place and install valve stop (Fig. 16l. 

(12) On models with adjusting rings, turn upper body 
over and install adjusting rings (Fig. 1 71. Be sure to 
install same number of rings as were removed. 

( 131 Install throttle valve adjusting spring in bore and 
onto end of throttle valve (Fig. 18l. 

(14) Install downshift spring and plug in throttle 
valve bore. Press plug inward against throttle valve and 
spring and install the retainer pin (Fig. 19). 

(15) Install sleeve in throttle cam (Fig. 20). 
(16) Install spring on cam (Fig. 20l. Hook curved end 

of spring through hole in cam as shown. 
(17) Mount cam on upper body and install cam at

taching bolt and spacer (Fig. 20). Tighten bolt to 10 N•m 
(7 ft-lbs) torque. 

(18) Be sure st~aight end of spring is se.ated in upper 
body slot as shown (Fig. 20). 

(19) Install check balls in upper body (Fig. 21). Refer 
to illustration for check ball identification and location. 

(20) Install oil strainer (Fig. 2). 

VALVE 
PLUG 

~W'>~\ 
VALVE VALVE 

SPRING 

Fig. 13 Removing/Installing Low Coast Modulator 
Valve 
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Spring 

(Al Downshih Plug 

(8) Throllle Valve 

{q 3--4 Shift Valve 

(DI Second Coost Modulolor Valve 

(f) lockup Relay Valve 

{fl Se<ond Regulator VdNe 

(G) Cut-Bock Valve 

(H) 2-3 Shift Valve 

(JJ Low Coost Modulator Valve 

Fig. 14 Upper Body Spring/Valve ldentlflc:ation 
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27.3 own (1.074 in.) 

20.6 own (0.811 in.I 

30.8 mm (1.212 in.) 

25.3 mm (0.996 in~ 

30.9 n,m (1.217 in.) 

21 .8 mm (0.858 in.) 

30.8 mm (l .212 in.) 

27.8 mm (l .094 in.) 
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VALVE RETAINERS 
: : VAi.VE STOP 

. 15 Valve Retainer An Fig. t· ns d Stop Loca ,o 

®..,/~ 

Fig. . Throttle Valve J6 Installing And Stop 

91 

Rigs-If Adjusting n Throttle Valve Fig. 17 Install Equipped 

. 1 s lnstalllng Fig. . " Ive Adjusting Spring Throttle .a 
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THROTTLE 
VALVE 
BORE 

Fig. f 9 lnstalllng Downshlft Plug 

_,----~~~-..::;:::SUEVE 

F",g. 20 Installing Throttle cam 
92 

Check Ball .._ 
@ Rubber Ball 6.35 nwn (0.2500 in.) 

@ Steel Ball 5.56 own (0.2189 in.) 

© Steel Bal 7.14 """(0.2811 in.) 

Fig. 21 Upper Body Check Efall 
Lacatlonlldentiticatlon 

Installing Upper Body On Lower Body 
(ll Position new No. 1 gasket (Fig. 1) on upper body. 
(2) Position valve body plate on No. 1 gasket. · 
(3) Posjti!,n new No. 2 gasket (Fig. 2) on valve body 

plate and align gaskets and plate using bolt holes as 
guides. 

(4) Install valve body bolts. Three different length 
bolts are used. Refer to the Figure 3 for bolt loca. 
tions. Chart symbols indicate bolt location and 
length in millimeters. 

(5) Tighten valve body bolts to 6.4 Norn (56 in-lbs) 
torque. 

Fig. 1 Valve Bady Gasket Na. 1 
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(6) Install manual valve (Fig_ 4). 
(7) Install two-piece detent spring (Fig. 5). Tighten 

spring attaching bolt to 10 N•m (7 ft-lbs) torque. 

Fig. 2 Valve Body Gasket No. 2 

(l 28mm 
[1.lOin_] 

Fig. 3 Valve Body Bolt Location/Size 

Fig. 4 Installing Manual Valve 

Fig. 5 Installing Detent Spring 

93 
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CD @ ® © 0 ® ® @ 

Fig, 2 Thrust Bearing Chart 

TRANSMISSION ASSEMBLY 
(11 During assembly, lubricate components with 

transmission fluid or petroleum jelly as indicated. 
121 If any of the transmission components are still 

assembled after overhaul checking procedures, disas
semble as necessary in preparation for transmission 
assembly. 

131 Verify thrust bearing and race installation during 
assembly. Refer to the Thrust Bearing Chart (Fig. 2) for 
bearing and race location and correct positioning. 

141 Install rear planetary gear, second brake drum 
and output shaft as outlined in following steps: 

15) Verify No. 10 thrust bearing and race (Fig. 2). 
Bearing and race outer diameter is 57. 7 mm (2.272 in); 
inside diameter is 39.2 mm ( 1.543 inl. 

16) Coat thrust bearing and race assembly with pe
troleum jelly and install in case (Fig. 3). Race faces 
down. Bearing rollers face up. 

95 

(7) Align teeth of second brake drum and clutch pack 
(Fig. 4). 

(8) Align rear planetary-output shaft assembly teeth 
with case slots and install assembly in case (Fig. 5). 

(9) Install rear planetary snap ring with snap ring 
pliers B.Vi. FM- 29. Chamfered side of snap ring faces 
up and toward case front (Fig. 6). 

(10) Check first-reverse brake pack clearance with 
feeler gauge.Clearance should be: 0.6 to 1.74 mm (.024 
to .069 in) on 4-cyl. transmissions and .70 to 2.00 mm 
(.028 to .079 in) on 6-cyl. transmissions. If clearance is 
incorrect, planetary assembly, thrust bearing or snap 
ring is not properly seated in case. Remove and reinstall 
components if necessary. 

(lll Install second brake piston sleeve (Fig. 8). Slee,·e 
lip faces up and toward case front as shown. 

(12) Install second brake drum gasket with tool B. Vi. 
FM-33 (Fig. 9). Gasket depth is 43.7 mm (1.720 inl. 
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(13) Install park lock pawl, spring and pin (Fig. 10). 
(141 Connect park lock rod to manual valve shift sec

tor (Fig. 11). 
(151 Position park lock rod bracket on case and tighten 

bracket attaching bolts to 10 N•m (7 ft-lbs) torque (Fig. 
12). 

(16) Verify park lock operation. Move shift sector to 
Park position. Park pawl should be firmly engaged 
(locked) in planetary ring gear (Fig. 13). 

(17) Install No. l one-way· clutch (Fig. 14). Short 
flanged side of clutch faces up and toward case front. 

Fig. 3 Installing Thrust Bearing And Race (No. 10) 

ALIGN 
DRUM AND 

CLUTCH PACK 
TEETH 

Fig. 4 Align Drum And Clutch Pack Teeth 

118) InstaHsecond brake pack (Fig. 151. Install disc 
then plate. Continue installation sequence until correct 
number of discs-plates are installed. Use five discs 
and five plate.s in 6-cyl. transmissions and four 
discs and four plates in 4-cyl. transmissions. 

1191 Install second brake pack retainer with rounded 
edge of retainer facing disc. 

120! Install second brake pack snap ring. 
121) Check brake pack clearance with feeler gauge 

(Fig. 16). Clearance should be: .89 to 2.15 mm (.035 to 
.084 in) on 4-cyl. transmissions and .062 to l.98 mm 
(.024 to .078 inl on 6-cyl. transmissions. If brake pack 
clearance is not correct, brake pack components are not 
seated. Reassemble brake pack if necessary. 

96 

Fig. 5 Installing Output Shaft/Rear Planetary 
Assembly 

Fig. 6 Installing Planetary Snap Ring 
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(22) Install planetary sun gear and input drum (Fig. 
17). Be sure drum thrust washer tabs are seated in 
drum. Use petroleum jelly to hold thrust washer in 
position if necessary. 

(23) Install front planetary gear on sun gear (Fig. 18). 
(24) Support output shaft with wood blocks (Fig. 19). 
(25) Install planetary snap ring on sun gear with tool 

B.Vi. FM-30. 
(26) Install tabbed thrust race on front planetary gear 

(Fig. 2ll. Washer tabs face down and toward gear. Race 
outer diameter is 4 7 .8 mm ( 1.882 in); inside diameter is 
34.3 mm 11.350 inl. 

(27l Install second coast brake band (Fig. 22). 

Fig. 7 Checking First-Reverse Brake Pack Clearance 

PISTON 
SlfM 

iiij 

Fig. B Installing Second Brake piston Sleeve 

(28) Install pin in second coast brake band. Then in
stall retaining ring on pin (Fig. 23). 

(29) Install thrust bearing and race in forward-direct 
clutch (Fig. 24). Coat bearing/race with petroleum jelly 
to hold them in place. 

(30) Verify forward-direct clutch thrust bearing size. 
Race outer diameter is 48.9 mm (1.925 in); inside di
ameter is 26.0 mm ( 1.024 in). Bearing outer diameter is 
46.7 mm (1.839 inl; inside diameter is 26.0 mm (1.024 
in). 

(31) Coat front planetary ring gear race with petro
leum jelly and install it in ring gear (Fig. 25). 

97 

GASKET 
DEPTH 

IS .43.7 mm 
11.nom.J 

Fig. 9 lnsta/1/ng Second Brake Drum Gasket 

0 

Fig. 10 Installing Park Lock Pin/Spring/Pawl 
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(32) Verify ring gear race size. Outer diameter is 47.0 
mm !l.85Oin); inside diameter is 26.5 mm 11.045 inl. 

(331 Align forward-direct clutch disc splines with 
screwdriver (Fig. 26). 

1341 Align and install front planetary ring gear in 
forward-direct clutch (Fig. 27). 

135) Coat bearing and race with petroleum jelly and 
install them in ring gear (Fig. 281. Verify bearing/race 
size. Bearing outer diameter is 47.7 mm 11.878 in); 
inside diameter is 32.6 mm (1.283 in). Race outer di
ameter is 53.6 mm (2.110 in); inside diameter is 30.6 
mm il.205 in). 

1361 Rotate front of transmission case downward and 
install assembled planetary gear/forward-direct clutch 
(Fig. 291. 

(37) Check clearance between sun gear input drum 
and direct clutch drum <Fig. 30). Clearance should be 
9.8 to 11.8 mm (.386to .465 in). If clearance is incorrect, 

Fig. 11 lnsta/1/ng Park Lo"k Rod 

Fig. 12 Installing Park Rod Bracket 

planetary gear/forward-direct clutch assembly is not 
seated or is in"lproperly assembled. Remove, and correct 
if necessary. 

(381 Coat thrust bearing and race assembly with pe
troleumjelly and install it on clutch shaft. Bearing faces 
up and toward case front as shown !Fig. 31). Verify 
bearing/race size. Bearing and race outer diameter is 
47.8 mm 11.882 in); inside diameter is 33.6 mm 11.301 

inl. 
!39l Assemble second coast brake piston components 

(Fig. 32). 
(401 Install assembled second coast brake piston in 

case. 

98 

REAR 
PLANETARY 
RING GEAR 

PARK PAWi. 

Fig. 13 Checking Parle Pawl Engagement 

Fig. 14 Installing No. 1 One-Way Clutch 
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( 41) Install replacement seals on second coast brake 
piston cover and install cover in case. 

(42) Install second coast brake piston snap ring with 
tool B.Vi. FM-29 (Fig. 33). 

( 43) Check second coast brake piston stroke as fol lows: 
(a) Make reference mark on brake piston rod (Fig. 

34). 
(b) Apply 57-114 psi air pressure through feed 

hole (Fig. 34). Alternately apply and release air pres
sure to operate piston, 

(c) Check stroke with gauge (Fig. 35). Use gauge 
B.Vi.FM. 40 with 4-cyl. transmission. Use gauge B.
Vi.FM. 41 with 6-cyi. transmission .. 

(d) If stroke length is incorrect, piston, cover or 
snap ring is not seated. Reassemble and check stroke 
again if necessary. 

Fig. 15 Installing Second Brake Pack 

Fig. 16 Checking Second Brake Pack Clearance 99 

(44) Coat,thrust race and tabbed washer with petro
leum jelly and install them on overdrive support (Fig. 
36). Verify race size. Race outer diameter is 50.9 mm 
(2.004 in); inside diameter is 36.2 mm ( 1.426 in). 

(45) Install overdrive support in case. Use two long 
bolts to help align and guide support into position (Fig. 
37). 

(46) Install overdrive support snap ring with tool 
B.Vi. FM-29 (Fig. 38). Chamfered side of snap ring faces 
up and toward case front. Snap ring ends must be 

Fig. 17 Installing Sun Gear And Input Drum 

FRONT 
PLANETARY 

GEAR 

Fig. 18 Installing Front Planetary Gear 



 
 
 
 

(~ATS&) Service Information AW-4 

aligned with case opening with ring ends approx
imately 24 mm (0.94 in) from centerline of case 
opening. 

(47) Install and tighten overdrive support bolts to 25 
N•m (19 ft-lbsJ torque (Fig. 39). 

(481 Check output shaft end play with dial indicator 
(Fig. 40). End play should be .27 to 0.86 mm (.0106 to 
.0339 in). 

(491 If output shaft end play is incorrect, one or more 
of installed components is not seated. Reassemble as 
necessary and check end play again. 

(501 Install overdrive clutch pack (Fig. 41).Install 
thickest clutch plate first. Rounded edge of plate faces 

Fig. 19 Supporting Output Shaft 

Fig. 20 /nstal/lng Front Planetary Snap Ring 

up. Install first disc followed by another plate until 
correct nu~ber of discs-plates are installed. Install four 
discs and three plates in a 6--cyl. transmission and three 
discs and two plates in a 4-cyl. transmission. 

(51) Install stepped ring retainer plate with flat side 
facing disc. Then install brake pack snap ring (Fig. 42). 

(521 Check overdrive brake piston stroke as follows: 
(a) Mount tool B.Vi. FM-35 in dial indicator and 

position gauge tool B.Vi. FM. 35 against overdrive 
brake piston !Fig. 431. 

Fig. 21 lnsta/1/ng Planetary Thrust Rac11 

100 
Fig. 22 Installing Second Coast Brake Band 
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(b) Apply and release brake piston with compressed 
air. Apply air pressure through feed hole in case (Fig. 
44). 

(c) Piston stroke length should be 1.32 to 1.62 mm 
(.052 to .063 in) on4-cyl. transmissions and 1.40 to 1.70 
mm (.55 to .66 in) on 6-cyl. transmissions. 

(dl If stroke is incorrect, brake pack or piston is 
installed incorrectly. Check and correct as necessary 
and measure piston stroke again. 
(53) Remove dial indicator and gauge tool. 
(54) Remove overdrive brake piston snap ring and 

remove overdrive clutch pack components. 
(55) Coat overdrive lower race, thrust bearing and 

upper race with petroleum jelly and install them in 
overdrive support (Fig. 45). Be sure races and bearing 
are assembled and installed as showri. 

(56) Verify bearing/race sizes before proceeding. 
Bearing-race sizes are: Outer diameter of lower race is 
47.8 mm (1.882 in); inside diameter is 34.3 mm (1.350 

SECOND COAST 
BRAKE BAND 

Fig. 23 Installing Band Retaining Pin 

in). Outer diameter of bearing is 47.7 mm (1.878 in); 
inside diameter is 32.7 mm (1.287 in). Outer diameter 
of upper race is 4 7 .8 mm (1,882 in); inside diameter is 
30.7 mm (1.209 in). 

(57l Install overdrive planetary ring gear in support 
(Fig. 46l. 

(58) Coat ring gear thrust race and thrust bearing 
assembly with petroleum jelly and install them in gear 
(Fig. 47). 

( 59) Verify bearing/race size before proceeding. Outer 
diameter of ring gear race-bearing is 47.8 mm (1.882 
in); inside diameter is 24.2 mm (0.953 inJ. Outer diam
eter of bearing (61) is 46.8 m!Il (l.844 in1; inside diam
eter is 26.0 mm (1.024 in). 

(60) Coat tabbed thrust race with petroleum jelly and 
install it on planetary gear (Fig. 48). Race outer diam
eter is 41.8 mm (l.646 inl; inside diameter·is 27.l mm 
U.067 in). 

(61) Install assembled overdrive planetary gear and 
clutch (Fig. 49). 

(621 Coat thrust bearing and race assembly with pe
troleum jelly and install it on clutch input shaft (Fig. 

THRUST 

cf~ 
RACE 

T 

~ 

FORWARD-DIRECT 
CLUTCH ASSEMBLY 

Fig. 24 lnsta/1/ng Forward-Direct Clutch Thrust 
Bearing And Race 

PLANETARY 

~lli ~ • FRONT I 
~THRUST 
~RACE 

101 Fig. 25 Installing Planetary Ring Gear Race 
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50). Bearing and race outer diameter is 50.2 mm (1.976 
in); inside diameter is 28.9 mm (1.138 in). 

( 63) Install overdrive brake pack as follows: 
(a) Install 4.0 mm (.157 in) thick plate first. 

Rounded edge of plate must face upward. 
(b) Install a disc followed by a plate until the 

required number of discs and plates are installed. Be 
sure to install the stepped plate last with the flat side 
of the plate facing the disc (Fig. 51). 

(c) Install four discs and three plates in 6-cyl. 
transmissions. Install three discs and two plates in 
4-cy l. transmissions. 

Fig. 26 Aligning Forward-Direct Clutch Splines 

Fig. 21 lnstalllng Front Planetary Ring Gear 

(64) Install clutch pack snap ring (Fig. 52). 
(65) Coat thtust hearing race with petroleum jelly and 

install it in oil pump (Fig. 53). Bearing race outer di
ameter is 47.2 mm (1.858 in); inside diameter is 28.l 
mm (1.106 in). 

(66) Lubricate and install replacement O-ring on oil 
pump body. 

(67) Install oil pump in case. Align pump and case bolt 
holes and carefully ease pump into place (Fig. 54). 

ii.;;;iij 
..FRONT 

jjEiu 

Fig. 28 Installing Ring Gear St!arlng And Race 

102 

Fig. 29 lnsta/1/ng Front Planetary And 
Forward-Direct Clutch Assembly 
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CAUTION: 0o not use force to seat the pump. The seat 
rings on the stator shaft could be damaged if they bind 
or stick to the direct clutch drum. 

(68) Tighten oil pump bolts to 22 N•m 116 ft-lbs) 
torque. 

(691 Verify input shaft rotation. Shaft should rotate 
smoothly and not bind. 

170) Lubricate and install new 0-ring on throttle ca
ble adapter and install cable in case (Fig. 55l. 

(71) Check clutch and_ brake operation. Operate 
clutches and brakes with compressed air applied 
through feed holes in case !Fig. 561. Listen for clutch 
and brake application. If you do not hear a clutch or 
brake apply, disassemble transmission and repair fault 
before proceeding. It is necessary to block the over-

Fig. 30 Checking Input Drum-To-Direct Clutch Drum 
Clearance 

FRONT 

IS 

Fig. 31 Installing Clutch Shaft Thrust Bearing-Race 

drive clutch accumulator feed hole No. 8 (Fig. 56) 
in order to check direct clutch operation. 

PISTON 
SPRING~ 

~ ~ ~ \:V PISTON 

I~ ROD 

SPRING 
AND 

RETAINER 

Fig. 32 Assembling Second Coast Brake Piston 

Fig. 33 Installing Second Coast Brake Piston Snap 
Ring 

Assembly 1 03 Fig. 34 Marking Brake Piston Rod 
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(72) Lubricate and install new O-rings on accumula
tor pistons (Fig. 571. 

(73) Assemble and install accumulator piston compo
nents (Fig. 57l. Refer to Accumulator Component Iden
tification Chart in Specifications section for piston, 
spring and pin sizes. 

(74) Install new check ball body and spring (Fig. 58). 
(75) Position valve body on case (Fig. 59). 
(76) Install detent spring (Fig. 59). 
(77) Align manual valve, detent spring and shift sec

tor (Fig. 59). 

Fig. 35 Checking Second Ctjast Brake Piston Stroke 

0---THRUST 
RACE 

Fig. 36 Installing Overdrive Support Thrust Race 
And Washer 

(78) Connect throttle cable to throttle valve cam (Fig. 
60). 

(79) Install and tighten valve body-to-case bolts to 10 
N'Ill (7 ft-lbs) torque. 

(80) Connect valve body solenoid wires to solenoids 
(Fig. 61). 

(81) Install new ()..ring on solenoid harness adapter 
and secure adapter to case. 

(82) Install valve body oil tubes (Fig. 62). Tap tubes 
into place with a plastic mallet. Be sure the flanged tube 
ends and straight tube ends are installed as shown. 
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Fig. 37 Installing Overdrive Support 

SNAP RING TOOL 

SNAP 
RING 

FRONT SNAP RING 
.. CHAMFER -

Fig. 38 Installing Overdrive Support Snap Ring 
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(83) Install new gaskets on oil screen and install 
screen on valve body. Tighten screen bolts to 10 N•m 7 
ft-lbs) torque. 

OVERDRIVE 
SUPPORT 

BOLTS 

Fig. 39 Installing Overdrive Support Bolts 

Fig. 40 Checking Output Shaft End Play 

Fig. 41 Install Overdrive Clutch Pack 

(841 Install magnet in oil pan. Be sure magnet does 
not interfere with valve body oil tubes. 

(85) Apply Three-Bond TB 1281 or equivalent sealer, 
to sealing surface of oil pan. Sealer bead should be at 
least 1 mm ( .040 in) wide. Install pan on case and 
tighten pan bolts to 7.4 N•m 165 in-lbs) torque. 

(86) Install speed sensor rotor and key on output shaft 
(Fig. 63). 

(87) Install spacer and speedometer drive gear on 
output shaft. Then install retaining snap ring (Fig. 641. 

(88) Apply bead of sealer to sealing surface at rear of 
case (Fig. 65). Use Three Bond TB 1281, Loctite 518 or 
an equivalent sealer. 

Fig. 42 installing Overdrive Brake Snap Ring 

DIAL 
INDICATOR 

105 Fig. 43 Positioning Gauge Tool And Dial Indicator 
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(89) Install extension or adapter housing on trans
mission. Tighten housing/adapter bolts to 34 N'ID (25 
ft-lbs) torque. 

(90) Install speed sensor (Fig. 66). Tighten sensor bolt 
to 7.4 N•m (65 in-lbs) torque and connect sensor wire 
harness connector. 

(91) Install speedometer driven gear (Fig. 67). 
Tighten gear attaching bolt to 19 N•m (175 in-lbs) 
torque. 

(92) Install converter housing (Fig. 68). Tighten 12 
mm diameter housing bolts to 57 N•m (42 ft-lbs) torque. 
Tighten 10 mm diameter housing bolts to 34 N•m (25 
ft-lbs) torque. 

DIAL 
INDICATOR 

Fig. 44 Checking Overdrive Brake Piston Stroke 

UPPER 
RACE 

't FRONT 

C 'ft\ 

LOWER 
RACE 

Fig. 45 lnstalllng Overdrive Support Thrust Bearing 
And Races 

(93) Install transmission shift control lever on man
ual valve sha,ft. Do not install the lever attaching nut 
at this time. 

(94) Move shift control lever all the way to rear. Then 
move it two detent positions forward. 

<95) Mount neutral safety switch on manual valve 
shaft and tighten switch adjusting bolt just enough to 
keep switch from moving !Fig. 69!. 

(96) Install neutral switch tabbed washer and retain
ing nut (Fig. 69). Tighten nut to 6.9 N•m (61 i11-lbs1 
torque, but do not bend any of the washer tabs against 
the nut at this time. 

Fig. 46 Installing Overdrive Planetary Ring Gear 

Fig. 47 Installing Ring Gear Thrust Bearing And 
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(97) Align neutral switch standard line with groove or 
flat on manual shaft (Fig. 69). 

(98) Tighten neutral switch adjusting bolt to 13 N-m 
(9 ft-lbs) torque. 

(99) Install shift control lever on manual valve shaft. 
Tighten lever attaching nut to 16 N•m <12 ft-lbs) torque. 

(1()()) Install retaining damp for wire harness and 
throttle cable (Fig. 70). 

(101) Install torque converter. 

OVERDRIVE 
THRUST PLANETARY 

RACE 
(TABBED) 

Fig. 48 Installing Planetary thrust Race 

Fig. 49 Installing Overdrive Planetary And Clutch 
Assembly 

(102) Verify that converter is seated by measuring 
distance between converter housing flange and one of 
the converter mounting pads (Fig. 71). Use straightedge 
and vernier calipers to measure distance. On 4-cyl. 
transmissions, distance should be 17 .5 mm (.689 in). On 
6-cyl. transmissions, distance should be 16.5 mm (.650 
in). 

( 103) Insta_ll lower half of transmission fill tube (in-
stall upper half after transmission is in vehicle). 

THRUST 
BEARING 

AND RACE 
ASSEMBLY 

Fig. 50 Installing Input Shaft Thrust Bearing And 
Race Assembly 

-f- FRONT 

~ 

Fig. 51 Installing Overdrive Clutch Pack 
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Fig. 52 Installing Clutch Pack Snap Ring 

OIL PUMP 

PUMP 
THRUST 

RACE 

TO PUMP • ---e:::::::::Jb 

Fig. 53 Installing Oil Pump Thrust Race 
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Fig. 54 Installing Oil Pump 

THROTTLE 
CAM 

Fig. 55 Installing Throttle Cable 
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4 6 

1. OVERDRIVE DIRECT CLUTCH FEED 
2. DIRECT CLUTCH FEED 
3. FORWARD CLUTCH FEED 
4. OVERDRIVE BRAKE FEED 
5. SECOND COAST 8AAK£ FEED 
6. SECOND BRAK£ FEED 
7. FIRST-REVERSE BRAKE FEED 
8. OVERDRIVE CLUTCH ACOJMUIATOR PISTON HOLE IBLOCK THIS 

HOLE WHEN CHECKING DIRECT CLUTCH OPERATION) 

Fig. 56 Clutch And Brake Feed Hole Locations 
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@ SECOND BRAKE ACCUMULATOR PISTON 
@ SECOND CLUTCH ACCUMULATOR PISTON 

© OVERDRIVE BRAKE ACCUMULATOR PISTON 
@ OVERDRIVE CLUTCH ACCUMULATOR PISTON 

i i 
~ C®~ © 

I I I 

Fig. 57 Installing Accumulator Pistons 
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CHECK BAU 
BODY AND SPRING 

Fig. 58 Installing Check Ball Body And Spring 

Fig. 59 Aligning Manual Valve, Shift sector And 
Detent Spring 
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THROTTU: 
CAM 

Fig. 60 Connecting Throttle Gable 

SOI.ENOID WIRE 
CONNECTORS 

Fig. 61 Connecting Valve Body Solenoid Wires 
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n~ll 
TUBES 
(INSTALL 

• AS SHOWN) 
M 

Fig. 62 Installing Valve Body Oil Tubes 

SPfED 
SENSOR 
IIOTOR 

Fig. 63 Installing Speed Sensor Rotor And Key 

SPACER 

SPEEDOMETER 
DRIVE 
GEAR 

Fig. 64 Installing Spacer And Speedometer Drive 
Gear 
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Fig. 65 Applying Sealer To Case Rear Flange 

J::& 

,....,.,, eter Driven Gear Fig. 67 Installing S,-..-om 
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Fig. 68 lnsts/1/ng Converter Housing 

ADJUSTING 
BOLT 

Fig. 69 Neutral Switch lnstallatlon/Ad/ustment 
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THROTTLE 
CABLE 

Fig. 70 Installing Cable/Harness Clamps 

CONVERTER 
MOUNTING PAD 

Fig. 71 Checking Converter Installation 




