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NISSAN RE4F04A

The Nissan RE4F04A is a fully automatic, electronically controlled transaxle that features a combination of
electronic and mechanical systems to control the upshift and downshift of all forward gears and the apply and
release of the torque converter clutch.

This manual provides the procedures necessary to diagnose, service, repair and overhaul this unit.

We wish to thank Nissan Motor Company
for the information and illustrations
that have made this booklet possible.

No part of any ATSG publication may be reproduced, stored in any retrieval system or transmitted in any form or
by any means, including but not limited to electronic, mechanical, photocopying, recording or otherwise,
without written permission of Automatic Transmission Service Group. This includes all text illustrations,
tablesand charts.

The information and part numbers contained in this booklet have
been carefully compiled from industry sources known for their
reliability, but ATSG does not guarantee its accuracy.

Copyright © ATSG 1993
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Service Information RE4FO4A

Electrical Control Chart

]
Vehicle speed
pulse generator
Line < Droppwng rosistor ] Transaxie gear
switch Torque converter selection switch OD
clutch sol id
Overrun clutch solenoid
Ciosed throttie position switch Shift solencid A
Wids open throttle position switch Shitt solenoid 8
Throttle postion sensor ¥
@ TCM (A/T contrel module)
————
[ I Powaer E-AT switch
S ~ =
[ __ODOFFamp | =
ECM -~ o
{ECCS oo @,——?f—,) heR o)
moduie}
Mechanical Operation
. Band servo For-
shift |Reverse| High [ T°" |overrun warg | oW | lowd
o ward 2nd 3rd 4th one-way | reverse | Lock-up Remarks
position | clutch | clutch ciutch clutch oneway| . | brak
utc apply | release | apply | cuch | S e
P PARK
R O O REVERSE
N NEUTRAL
1st O *1© [ °
D4 2nd © *1© O e Automatic shift
3rd ¢ 6] 1o 2] & ° 10 |1o2e03e4
4th 0 [€3) 3| @ ) )
2 1st O O . o Automatic shift
2nd O O O . 12«3
1st o) o) Py 0] Locks (held sta-
1 tionary) in 1st
2nd O @) O L speed 1 — 2«3

*1: Operates when transaxie gear selection switch OD is in “OFF” position.

*2: Oil pressure is applied to both 2nd “apply” side and 3rd “release” side of band servo piston. However, brake band does not
contract because oil pressure area on the “release” side is greater than that on the “apply” side.

*3: Oil pressure is applied to 4th “apply” side in condition *2 above and brake band contracts.

*4: A/T will not shift to 4th when transaxle gear selection switch OD is in “OFF” position.

O: Operates

©: Operates when throttle opening is less than 3/16. e: Operates during “progressive” acceleration.
: Operates but does not affect power transmission.



Service Information RE4FO4A

A/T Electrical Parts Location
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position switch
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A/T solenoid
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T Vehicle
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v -Sma
\' é‘b pulse
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Vehicle speed pulse
%.. generator harmess)
[ connector




/ ATSG Service Information RE4FO4A

Circuit Diagram for Quick Pinpoint Check
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TROUBLE DIAGNOSIS RE4FO4A

Electrical Components Inspection

INSPECTION OF TCM (A/T CONTROL MODULE)

¢ Measure voltage between each terminal and terminal @ or
by following “TCM INSPECTION TABLE".

¢ The TCM is located behind the glove box, above the ECM
(ECCS control module).

| ® Pin connector terminal layout.

—1
T??T_l 9 13[14]15 EJ 232425} TRl 1 D33 R4S
S161718] [16]17]18]19[20121 37PX139140 48|
TCM INSPECTION TABLE
(Data are reference values.)
Terminai - Judgement
No. ltlem Condition standard
YVhen releésing accelerator pedal after warm- 15 - 2.5V
. ing up engine.
1 Line pressure solenoid -
When depressing accelerator pedal fully after 05V or less
warming up engine. ’
Line pressure solenid r::zr; reerl‘;a:ierfg accelerator pedal after warm- 5. 14V
2 (with dropping resis- -
tor) @ When depressing accelerator pedal fully after 0.5V or less

warming up engine.

When setting transaxle gear selection 1V or less
switch-OD in “OFF” position.

OD OFF indicator

lamp When setting transaxle gear selection Battery positive
switch-0D in “ON" position. voltage
When tuming ignition switch to “ON". Battary positive
4 Power source voltage
When tuming ignition switch to “OFF”. 1V or less
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TROUBLE DIAGNOSIS RE4FO4A

Electrical Components Inspection (Cont’d)

Terminal - Judgement
No. item Condition standard
5 Torque converter When A/T performs lock-up. 10- 16V
clutch solenoid valve When A/T does not perform lock-up. 1V or less
When shift solenocid A operates. Battery positive volt-
When driving in “D,” or “D,". e
6 Shift solenoid A ( Hn = ") 9
When shift solenoid A does not operate. 1V or less
(When driving in “D," or “D,".)
When shift solenoid B operates. Battery positive volt-
hen driving in “D," or “D,". e
7 | Shift solencid B o W e n = 2") =
- When shift solenoid B does not operate. 1V of less
(When driving in “D3" or “D,".)
When overrun clutch solenoid operates. Battery positive volt-
8 Overrun clutch sole- age
noid When overrun clutch solenoid does not oper-
1V or less
ate.
9 Power source Same as No. 4
10 - - -
11 - - —
12 - - -
13* - - -
When releasing accelerator pedal after warm- 8- 15V
14 Closed throttle posi- ing up engine.
tion switch j
@ Wheq depressmg accelerator pedal after 1V or less
warming up engine.
15 Ground — -
46 |Transaxie gear selec- @ When setting selector lever to “1” range. :ga:ery positive volt-
tion switch-1 range -
When setting selector lever to other ranges. v/ or less
17 Transaxie gear selec- When setting selector lever to “2" range. :Z;tery positive volt-
tion switch-2 range -
When setting selector lever to other ranges. 1V or less
18 Transaxle gear selec- When setting selector lever to “D” range. g;:ery positive vol-
tion switch-D range -
When setting selector lever to other ranges. 1V or less
. When setting selector lever to “N” and “P” Battery positive voit-
19 Park/Neutral Position ranges. age
switch
When setting selector lever to other ranges. 1V or less
Transaxie gear selec- @ When setting selector lever to “R” range. Battery positive voit-
20 age
tion switch-Reverse
When setting selector lever to other ranges. 1V or less
When depressing accelerator pedal more than
oy | Wide open throtie @ haltn ay_p 9 ped 8- 15V
position switch -
When releasing accelerator pedal. 1V or less
22 — — —_

*: This terminal is connected to the ECM (ECCS control module)./
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TROUBLE DIAGNOSIS RE4FO4A

Terminal - Judgement
No. ltern Condition standard
When tuming ignition switch to “OFF". Battery positive voit
Power source LY age
2| (Backup) o @ o
When tuming ignition switch to “ON". :;t:ery positive volt-
\ When engine runs at idie speed. 1.13-1.15V
24 Engine speed signal )
When engine runs at 4,000 rpm. Approximately 5.85V
Vehicl ise 1V or more
shicle speed puise - .
genarator When vehicle cruises at 30 km/h (19 MPH), | ofiage rises gradually
25 . in response to vehicle
(Measure in AC speed.
range) -
When vehicle parks. ov
26 - - -
When moving vehicle at 2 10 3 km/h (1 to 2
27 Speed sensor MPH) for 1 m (3 ft) or more. Vary from 0 to 5V
28™ —_ - -
29 - - -
v g )
30 —_ (L[Q‘ - -
Throttie position sen-
31 sor @ - 45-55V
(Power source)
32 - - -
a3 Filuid temperature sen- When ATF temperature is 20°C (68°F). 1.56V
sor When ATF temperature is 80°C (176°F). 0.45Vv
When depressing accelerator pedal siowly Fully-closed throttle:
34 Throttle position sen- after warming up engine. 0.2-06V
sor «: \ (Voltage rises gradually in response to throttle | Fully-open throttle:
J opening angle.) 29-3.9V
Throttle position sen-
* B - -
(Ground)
When setting power mode switch “ON™. Battery positive voit-
36 Power mode switch age
When setting power mode switch “OFF”. 1V or less
When ASCD cruise is being performed. Battery positive volit-
(“CRUISE” light comes on.) age
37 ASCD cruise signal — -
= When ASCD cruise is not being performed. 1V or less
- (“CRUISE” light does not come on.)
= These terminals are connected to the data link connector for CONSULT.
1
1121314119 13[14]15 @ 231241250X[27128[29{30{31X133134135
Sl6]718] [16]17]18]19]20121 371X139]40 48




TROUBLE DIAGNOSIS RE4FO4A

Terminal - Judgement
No. tem Condition standard
38 - - -

@iﬁ\ When setting transaxle gear
i

seiection switch-OD in "ON” posi- | Battery positive voltage

a9 Transaxle gear selection tion.

switch-OD -
When holding transaxle gear 1V or less
selection switch-OD in.

When “ACCEL” set switch on

ASCD cruise is released. 5-8v

40 ASCD OD cut signal -
N When “ACCEL" set switch on

ASCD cruise is applied. 1Vor less

41 — - —
42 - - -
43 —_ - —_
44 - —_ -
45 — — —
46 - - —
47 — - -
48 Ground - -
OVERDRIVE SWITCH
® Check continuity between two terminals.
Transaxle gear selection switch-OD Continuity
ON No
OFF Yes
POWER MODE SWITCH
o Check continuity between power mode switch terminal.
Power mode switch position Continuity
' ON ®-®
OFF No




TROUBLE DIAGNOSIS RE4FO4A

INHIBITOR SWITCH

1. Check continuity between terminals () and @ and between

terminals @ and @, ®, ®, @, ®, ® while moving selec-
tor lever through each range.

Lever Terminal No.

pstn (DO @]| @O D@ ®
P G—-0 | O—=0

R G

N O—+0 | O e

D o O

2 o ; o

1 O O

e Terminals (1) and (2) are utilized in the starter circuit.

2. If N.G., check again with control cable disconnected from
manual shaft of A/T assembly. — Refer to step 1.
3. If O.K. on step 2, adjust control cable.

4. If N.G. on step 2, remove inhibitor switch from A/T and check

continuity of inhibitor switch terminal. — Refer to step 1.
5. If O.K. on step 4, adjust inhibitor switch.
6. If N.G. on step 4, replace inhibitor switch.

VEHICLE SPEED PULSE GENERATOR

® Check resistance between terminals @, @ and ®.

Terminal No. Resistance
® @ 500 - 65002
® ® No continuity
@ @ No continuity

SOLENOIDS AND FLUID TEMPERATURE SENSOR
® Check resistance between two terminals.

Solenoids
Solenoid Terminai No. Resistance (Approx.)
Shift solenoid A @
Shift solenoid B ® 250
Overrun clutch solenoid ® | Ground
Line pressure solenoid @ | (Brackey 3.20
e s | @ e

10




HTSE TROUBLE DIAGNOSIS RE4FO04A

Electrical Components Inspection (Cont’d)

i
15
St scanci B €

Shift solenoid A % Vd
Line pressure solenoid ﬁ 2 4\
\5|6]7
e o1
Torque converter Ground J
clutch solenoid
Overrun clutch solencid @
Ground y

N " g Fluid temperature sensor

Check resistance between terminals ® and @ while changing
temperature as shown at left.

Thermometer

Temperature °C (°F) Resistance (Approx.)
20 (68) 2.5k
80 (176) 0.3k

DROPPING RESISTOR

® Check resistance between two terminals.
Resistance: 11.2 - 12.8Q)

Final Check
STALL TESTING

Stall test procedure

1. Check A/T and engine fluid levels. If necessary, add.

2. Warm up engine until engine oil and ATF reach operating
temperature after vehicle has been driven approx. 10 min-
utes.

ATF operating temperature:
66 - 77°C (151 - 171°F)




TROUBLE DIAGNOSIS RE4FO4A

Final Check (Cont'd)

3. Set parking brake and block wheels.

4. Install a tachometer where it can be seen by driver during
test.

e It is good practice to put a mark on point of specified
engine rpm on indicator.

Parking brake

5. Start engine, apply foot brake, and place selector lever in “D"
range.

6. Accelerate to wide-open throttie gradually while applying foot
brake.

7. Quickly note the engine stall revolution and immediately
release throttle.

e During test, never hold throttle wide-open for more than 5
seconds.

Stali revolution:
1,800 - 2,100 rpm

Shift selector lever to “N”.
Cool off ATF

Run engine at idle for at least one minute.
0. Perform stall tests in the same manner as in steps 5 through

”-——'—’f_‘@ 0 " g with seléctor lever in “2”, “1” and “R”", respectively.

= o0

12
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TROUBLE DIAGNOSIS RE4FO4A

Judgement of stall test
Selector lever position Judgement
[»] H o L
Stall revolution is normal.
2 H o L Stall revolution is higher
1 o o L than specified.
Stalt revolution is lower
R H H L than specified.
|
Damaged components
Engine
ve:
-— . ﬂ \-Tomue converter
one-way clutch
— .fg
- -.;—-.AU
fii
Hydraulic circuit for "
line pressure control . N :-_
(Line pressure is low.) )’ o TS
:( 8 s '.'./:
‘ e A
s I 1}
Clutch and brakes except
— high clutch and brake band
D H H H o are 0.K. {Condition of high
lutch and brake band can-
2 H H H o ' ¢
not be confirmed by stall
1 o] H H o test.)
R o] [o] H o
Selector lever position Judgement

13



TROUBLE DIAGNOSIS REA4AFO4A

PRESSURE TESTING
® Location of line pressure test port

e Always replace pressure plugs as they are self-sealing
bolts.

Line pressure test procedure

1. Check A/T and engine fiuid levels. If necessary, add fluid.

2. Warm up engine until engine oil and ATF reach operating
temperature after vehicie has been driven approx. 10 min-
utes.

ATF operating temperature:
66 - 77°C (151 - 171°F)

3. Install pressure gauge to corresponding line pressure port.

4. Set parking brake and block wheels.

e Continue to depress brake pedal fully while line pressure
test is being performed at stall speed.

14



TROUBLE DIAGNOSIS RE4FO4A

5. Start engine and measure line pressure at idle and stall
speed.
¢ When measuring line pressure at stall speed, follow the
stall test procedure.
Line pressure:
Engine speed Line pressure (Approx.) kPa (kg/cm?, psi)
Pm D, 2 and 1 ranges R range
ldle 500 (5.1, 73) 775 (7.9, 112).
Stall 1,226 (12.5, 178) 1,961 (20.0, 284)

JUDGEMENT OF LINE PRESSURE TEST

Judgement Suspected parts

Line pressure is low in all ranges. | ¢ Oil pump wear

& Pressure regulator valve or plug sticking

e Spring for pressure regulator vaive damaged

e Fluid pressure leakage between oil strainer and pressure regulator
valve

Line pressure is low in particular | e Fluid pressure leakage between manual valve and particular clutch
range. ® For example;

If line pressure is low in “R” and “1" ranges but is normal in “D" and
“2" range, fluid leakage exists at or around low & reverse brake cir-
cuit.

Atidle

Line pressure is high. Mal-adjustment of throftle position sensor
Fluid temperature sensor damaged

Line pressure solenoid sticking

Short circuit of line pressure solenoid circuit
Pressure modifier valve sticking

Pressure regulator valve or plug sticking

Mal-adjustment of throttie position sensor
Line pressure solenoid sticking

Short circuit of line pressure solenoid circuit
Pressure regulator vaive or plug sticking
Pressure modifier valve sticking

Pilot valve sticking

Line pressure is low.

At stall speed

15



Y AATSE

TROUBLE DIAGNOSIS REA4FO4A

S

g™

ymptom Chart

Numbers are arranged in order of probability.
Perform inspections starting with number one
and working up. Circled numbers indicate that
the transmission must be remaved from the
vehicie.

Fluid level

Vehicle speed pulse generator and speed sensor

Engine speed signal
Torque converter cluich solenaid valve

Overrun clutch solenoid

Throttle position sensor (Adjustment)

Line pressure solenokd

Engine idiing rpm

Line pressure

Control vailve assembly
Shift solenoid A

Fluid temperature sensor
Accumulator N-D

Torque converter

Accumulator 3-R
Oil pump

Reverse ciutch
High cluich

Shift solenoid B

Forward clutch
Forward one-way clutch

Overrun clutch

Low & reverse brake

Brake band

Low one-way clutch

Parking components

59

Engine does not start in “N”, “P” ranges.

— | Ignition switch and starter

59

Engine starts in range other than “N" and “P".

-] no | Control linkage
R | | Inhibitor switch

Transmission noise in “P” and “N” ranges.

-

(~) -
@.

Vehicle moves when changing into “P" range
or parking gear does not disengage when
shifted out of “P" range.

60 | Vehicle runs in “N” range.

Vehicle wilt not run in “R” range (but runs in
“D", “2" and “1” ranges). Clutch slips. Vary
poor acceleration.

' | Vehicle braked when shifting into “R” range.

Sharp shock in shifting from “N” to “D" range.

@ )
q®@@

Vehicle will not run in “D” and “2" ranges (but
runs in “1” and “R" rangse).

3

Vehicle will not run in “D”, “17, “2" ranges
(but runs in “R” range). Clutch slips. Very
poor acceleration.

[
[C)
Q
®
@

Ciutches or brakes slip somewhat in starting.

®

10,

Excessive creep.

B3R!

No creep at all.

®

Failure to change gear from “D," to "D;".

Failure to change gear from "D," to "D,".

Failure to change gear from “D," 10 “D,”".

238!

Too high gear change point from “D,” to
“D,”, from “D," to “Dj", from “Dy" to *D,".

Gear change directly from “D,"” to “Dj”
QCCUrs.

Engine stops when shifting lever into “R”,
D", “2" and 1.

Too sharp a shock in change from “D," to
“p,”.

Too sharp a shock in change from “D," to

“Dy”.

16




TROUBLE DIAGNOSIS RE4FO4A

v [HE S

Symptom Chart (Cont'd)

Numbers are aranged in order of probability.
Perform inspections starting with number one
and working up. Circled numbers indicate that
the transmission must be removed from the
vehicle.

Fluid level

Vehicle speed pulse generator and speed sansor

Engine speed signal
Engine idling rom

Torque converter clutch solenoid valve

Throttle position sensor (Adjustment)
Shift solenoid B

Line pressure solencid
Overrun clutch solenoid
Fluid temperature sensor
Accumulator N-D
Accumulator 3-R

Ignition switch and starter
Torque converter

Qil pump

Reverse clutch

High clutch

Forward clutch

Forward one-way clutch
Low one-way clutch

Low & reverse brake

Shift solencid A

Inhibitor switch

Control inkage

Parking components

Too sharp a shock in change from “D,” to
“D,".

n | Line pressure
@ | Controt valve assembly

@ QOverrun clutch

Almost no shack or clutches slipping in
change from “D," to “D,".

Almast no shock or slipping in change from
“D,” to *Dy".

N

w

F-9
C)

Almost no shock or slipping in change from
“D," to *D,".

o
6 O O @ Brake band

Vehicle braked by gear change from “D," to
“D,".

PO . | . OP .

Vehicle braked by gear change from *D," to
“Dy".

®

Vehicle braked by gear change from ‘D," to
“0,"

poor.

2.....534...._...@@@@....@

Failure to change gear from *D,” to “D,".

Failure to change gear from “D,” to “D," or
from “D," to “D,".

Failure to change gear from "D,” to “D," or
from “D," 1o “D,".

Gear change shock felt during deceleration by

releasing accelerator pedal.

Too high a change point from “D,” to “Dy",
from “D,” to “D,", from “D," to “D,".

Kickdown does not operate when deprassing
pedal in “D,” within kickdown vehicle speed.

Kickdown operates or engine overruns when
depressing pedal in “D, beyond kickdown
vehicle speed limit.

Races extremely fast or slips in changing from
“D," to “D," when depressing pedal.

Races extremely tast or siips in changing from
*D," to “D," when depressing pedal.

Races extremely fast or slips in changing from
“Dy" to “D," when depressing pedal.

Races extremely fast or slips in changing from
“D," or “D;” to "D,” when depressing pedal.

Vehicle will not run in any range.

Transmission noise in “D", ~2". *1" and *A"
ranges.

17




TROUBLE DIAGNOSIS RE4FO4A

Symptom Chart (Cont'a)

Numbers are arranged in order of probability.
Perform inspections starting with number one
and working up. Circled numbers indicate that
the transmission must be removed from the
vehicle.

Fluid level

Vehicle speed pulse generator and speed sensor
-~ %

Engine speed signal
Engine idling rpm

Line pressure
Torque converter clutch solenoid valve

Ignition switch and starter

Fluid temperature sensor
Torque converter

Line pressure solenoid
Accumutator N-D

Inhibitor switch
Shift solenold A
Accumulator 3-R
Oil pump
Raverse ciutch
High clutch
Forward clutch

Forward one-way clutch

Low one-way clutch

Low & reverse brake

Parking components

74

Failure to change from "Dy" to “2," when
changing lever into “2" range.

~ | Control linkage

n | Throttle position sensor (Adjustment)
o | Control valve assembly

| Shift solenoid B

« | Overrun clutch sotenoid

-
L4

O Qvenun clutch

(® |Brake band

Gear change from “2,” to “2," in “2" range.

75

Engine brake does not operate in “1” range.

N
-
[
&-
)
[}
~

Gear change from “1," to “1," in “1” range.

n
Y

Does not change from “1,” 10 “3,” in “1”
range.

CIECE

range

Large shock changing from “1,” to *1,”" in “1”

SRk

Transmission overheats.

"3, .J2 ale . |- 5. .|. .. . [0OBDOM .

ATF shoots out during operation.
White smoke emitted from exhaust pipe dur-
ing operation.

PO® .

@

Do

Offensive smaell at fluid charging pipe.

Torque converter is not locked up.

q"o'g
@

®®

Lock-up piston slip

Lock-up point is extremety high or low.

A/T does not shift to “D,” when driving with
transaxie gear selection switch-OD.

-
n

o [hljom|-
(2]

Engine is stopped at “R", “D", 2" and “1”
ranges.

18




Service Information RE4FO4A

1. Drain ATF through drain plug.

2. Remove torque converter.

3. Check torque converter one-way clutch using check tool as
shown at left.

a. Insert check tool into the groove of bearing support built into
one-way clutch outer race.

b. When fixing bearing support with check tool, rotate one- way
clutch spline using screwdriver.

c. Check that inner race rotates clockwise only. If not, replace
torque converter assembly.

Approx. 3.0 (0.118)
{Bend a 1.5 (0.059) dia.
wire in half]

Approx. 100 (3.94)

==
o

~ |, o—T 4. Remove oil charging pipe and oil cooler tube.
: Dipstick tube N
s Dipsti

Aluminum
washer

&

Qil cooler

. (7 =y
) A
Aluminum

|
tube
washer é é 19




Service Information RE4FO4A

Oil pan fixing bolts
(21 pieces)

Unit: mm (in})
@ Soolts @ = 40 (1.57)
@ 6bolts ¢ = 33 (1.30)
@ 2bolits ¢ = 43.5(1.713)

5. Set manual lever to position “P”.
6. Remove inhibitor switch.

7. Remove oil pan and oil pan gasket.
¢ Do not reuse oil pan bolts.

8. Analyze foreign materials in oil pan to trace possible causes
of malfunction. If the fluid is very dark, smells bumed, or con-
tains foreign particles, the frictional material (clutches, band)
may need replacement. A tacky film that will not wipe clean
indicates varnish build up which can cause valves, servo, and
clutches to stick and may inhibit pump pressure.

9. Remove control valve assembly according to the following
procedures.

a. Remove control valve assembly mounting bolts (D, ®
and e.

20



Service Information RE4FO4A

b. Remove stopper ring from terminal body.

Terminal body

(@/)]‘

¢. Push terminal body into transmission case and draw out sole-
noid harness.

Manual valve

10. Remove manual valve from control valve assembly.

(@) Return spring
=] 3-R accumulator piston
E N-D accumulator piston

11. Remove return spring from 3-R accumulator piston.

LNFe-

12. Remove 3-R accumulator piston with compressed air.
13. Remove O-rings from 3-R accumulator piston.
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14. Remove N-D accumulator piston and return spring with com-
pressed air.
15. Remove O-rings from N-D accumulator piston.

16. Check accumulator pistons and cofitact surface of transmis-

sion case for damage. ]
S 17. Check accumulator return springs for damage and free
; length.
. /&f//, §\\.M Unit: mm (in)
\‘»—" \ /J N-D /ao\cumulator piston
Contact s:né?\@% \\_ ,\ Spring Free length Outer diameter
([ #F e ' /, N 3-R accumulator spring 52.5 (2.067 ) 20.1 (0.791)
OA 285,05 ,% N-D accumulator spring 435 (1.713) 27.0 (1.063)
3-R accumulator piston~7 N %*
P~ 18. Remove lip seals.

Lip seals e®

(4 pieces) T

19. Remove tube and sleeve.

20. Remove converter housing according to the following proce-
dures.
a. Remove converter housing mounting bolts.
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Final drive
assembly

Wl Ay
% © Select correct thickness.

b. Remove converter housing by tapping it lightly.

c. Remove O-ring from differential oil port.

21. Remove final drive assembly from transmission case.

22. Remove differential side bearing outer race from transmission
case.

23. Remove differential side bearing adjusting shim from trans-
mission case.

23



Service Information RE4FO4A

24. Remove differential side bearing outer race from converter
housing.

25. Remove oil seal with screwdriver from converter housing.
e Be careful not to damage case.

26. Remove oil tube from converter housing.

27. Remove oil pump according to the following procedures.
a. Remove O-ring from input shaft.

b. Remove oil pump assembly, baffle plate and gasket from
transmission case.
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v [T

@/Bearing race
©/_-Thrust washer

S

=3 ——_rAnchor pin
e \r“\\\upl
e

Unit: mm (in)

Remove thrust washer and bearing race from oil pump
assembly.

. Remove brake band according to the following procedures.

Loosen lock nut, then back off band servo anchor end pin.

Remove brake band and strut from transmission case.

To prevent brake linings from cracking or peeling, do not
stretch the flexible band unnecessarily. When removing
the brake band, always secure it with a clip as shown in the
figure at left.

Leave the clip in position after removing the brake band.

Check brake band facing for damage, cracks, wear or burns.
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29. Remove input shaft assembly (high clutch), reverse clutch
and front sun gear according to the following procedures.

a. Remove input shaft assembly (high clutch) with reverse
clutch.

b. Remove input shaft assembly (hgh clutch) from reverse
clutch.

\‘|. . .
Needle Wiz l
b::ring - =

c. Remove needle bearings from high clutch drum and check for
damage or wear.

High clutch hub
@me sun gear
-o.

d. Remove high clutch hub and front sun gear from transmission
case.

High clutch hub

Needle bearing

Front sun gear

Bearing race -\-

e. Remove front sun gear and needle bearing from high clutch
hub and check for damage or wear.

f. Remove bearing race from front sun gear and check for dam-
age or wear.
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Needle bearing A E

==
‘/'V = ~\\\\\\“'?
S

30. Remove needle bearing from transmission case and check
for damage or wear.

47— Low and reversa brake

(S A

31. Apply compressed air and check to see that low and reverse
brake operates.

32. Remove low one-way clutch and front planetary carrier
assembly according to the following procedures.
a. Remove snap ring with flat-bladed screwdriver.

Hookmg too@

m:ade of wire. = y?c;m\\

Approx. 3 mm (0.12 In) dia.

Cut these area\

b. Remove low one way clutch with a hook made of wire.
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Front planetary carrier

Low and reverse
brake piston
and retainer

Low and reverse
brake piston
and retainer

Front planetary
carrier

Needle bearing

Black side
l:é

P

c. Remove snap ring with flat-bladed screwdriver.

d. Remove front planetary carrier with low and reverse brake
piston and retainer.

e. Remove low and reverse brake spring retainer.
e Do not remove return springs from spring retainer.

f. Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.

g. Remove needle bearing, low and reverse brake piston and
retainer from front planetary carrier.
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Clearance

=

Rear sun gear
Take care of its direction.

Rear planetary carrier

carrier

Needle bearing

Feeler gauge

33.

C.

Check front planetary carrier, low one-way clutch and needle
bearing for damage or wear.
Check clearance between planetary gears and planetary car-
rier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)
Replace front planetary carrier if the clearance exceeds
allowable limit.

Remove rear planetary carrier assembly and rear sun gear
according to the following procedures.

Remove rear planetary carrier assembly from transmission
case.

Remove rear sun gear from rear pianetary carrier.

Remove needle bearings from rear planetary carrier assem-
bly.

Check rear planetary carrier, rear sun gear and needle bear-
ings for damage or weatr.
Check clearance between pinion washer and rear planetary
carrier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)
Replace rear planetary carrier if the clearance exceeds allow-
able limit.
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Rear internal gear

Forward clutch hub

Overrun clutch hub

Black side
Needle bearing i 1 ﬁ

34. Remove rear internal gear and forward clutch hub from trans-
mission case.

35. Remove overrun clutch hub from tramsmission case.

36. Remove needle bearing from overrun ciutch hub and check
for damage or wear.

37. Remove forward clutch assembly from transmission case.

38. Remove needle bearing from transmission case.
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39. Remove output shaft assembly according to the following

a.

d.

procedures.
Remove side cover bolts.

Do not mix bolts ® and ®).
Always replace boits (d) as they are self-sealing bolts.

Remove side cover by lightly tapping it with a soft hammer.

Be careful not to drop output shaft assembly as output
shaft assembly may be removed together with side cover.

Remove adjusting shim.

Remove output shaft assembly.

If output shaft assembly was removed together with side
cover, remove side cover by tapping it lightly with a soft ham-
mer.
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e. Remove needle bearing.

40. Disassemble reduction gear according to the following proce-
dures.

a. Set manual lever to position “P"” to fix idler gear.

b. Unlock idler gear lock nut using a pin punch.

c. Remove idler gear lock nut.
¢ Do not reuse idler gear lock nut.

d. Remove idler gear with puller.

e. Remove reduction gear.
f. Remove adjusting shim from reduction gear.

32




Service Information RE4FO0O4A

Parking actuato
support

41.
42.

46.

Remove return spring from parking shaft with screwdriver.
Draw out parking shaft and remove parking pawl! from trans-
mission case.

. Check parking pawl and shaft for damage or wear.

Remove parking actuator support from transmission case.
Check parking actuator support for damage or wear.

Remove side oil seal with screwdriver from transmission
case.
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Manual Shaft

[T ea-75Nm
{0.65 - 0.76 kg-m,
47 - 55 ft-b)

Detent spring

Retaining pin 0:0

Parking rod
Parking
rod plats

M : Nem (kg-m, ft-Ib) Manual shaft

@ : Always replace after
every disassembly

'/d/___jj/ O‘%e\\\ REMOVAL
_ﬁﬁgﬁ%&m bin 1. Remove detent spring from transmission case.

2. Drive out manual plate retaining pin.

P s 34
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Drive and pull out parking rod plate retaining pin.
Remove parking rod plate from manual shatft.
Draw out parking rod from transmission case.

A ol

6. Pull out manual shaft retaining pin.
7. Remove manual shaft and manual plate from transmission
case.

8. Remove manual shaft oil seal.

INSPECTION

o Check component parts for wear or damage. Replace if nec-
essary.

INSTALLATION

1. Install manual shaft oil seal.
o Apply ATF to outer surface of oil seal.
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2. Install manual shaft and manual plate.

3. Align groove of manual shaft and hole of transmission case.
4. Install manual shaft retaining pin up to bottom of hole.

3 mm (0.12 in)

Retaining pin

5. Install parking rod to parking rod plate.

6. Set parking rod assembly onto manual shaft and drive retain-
ing pin.

Both ends of pin should protrude.

Approx.
3 mm {0.12 in)

Retaining pin

7. Drive manual plate retaining pin.
Both ends of pin should protrude.

8. Install detent spring.
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Oil Pump

Qil pump housing

ol seal I@ATH

Oil pump cover

B7- 11 Nm
(0.7 - 1.1 kg-m,
5.1 - 8.0 ft-1b)

R

B : Nem (kg-m, fi-ib)

: Apply ATF

® : Apply petroleum jelty

Seal ring 8

DISASSEMBLY
1. Remove seal rings by undoing hooks.

2. lLoosen bolts in a crisscross pattern and remove oil pump
cover.

3. Remove inner and outer gear from oil pump housing.
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Screwdriver

Dial gauge

Span [180 mm
(7.09 in)]

Oil pump
housing

*Measuring points

Oil Pump (Cont’'d)

4. Remove O-ring from oil pump housing.

5. Remove oil pump housing oil seal.

INSPECTION

0Oil pump housing, oil pump cover, inner gear and outer
gear

Check for wear or damage.

Side clearance

Measure side clearance between end of oil pump housing
and inner and outer gears in at least four places along their
circumferences. Maximum measured values should be within
specified ranges.
Standard clearance:
0.030 - 0.050 mm (0.0012 - 0.0020 in)
If clearance is less than standard, select inner and outer gear
as a set so that clearance is within specifications.
inner and outer gear:
Refer to SDS
If clearance is more than standard, replace whole oil pump
assembly except oil pump cover.
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l— Feeler gauge

® Measure clearance between outer gear and oil pump hous-
ing.
Standard clearance:
0.111 - 0.181 mm (0.0044 - 0.0071 in)
Allowable limit: »
0.181 mm (0.0071 in)
e |f not within allowable limit, replace whole oil pump assembly
except oil pump cover.

Clearance

Seal ring

Seal ring clearance

® Measure clearance between seal ring and ring groove.
Standard clearance:
0.036 - 0.176 mm (0.0014 - 0.0069 in)
Allowable limit:
0.176 mm (0.0069 in)
o [f not within allowable limit, replace oil pump cover assembly.

ASSEMBLY
1. Install oil seal on oil pump housing.
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Oil Pump (Cont’d)

2. install O-ring on oil pump housing.
e Apply ATF to O-ring.

w

Install inner and outer gears on oil pump housing.
e Be careful of direction of inner gear.

4. Install oil pump cover on oil pump housing.

a. Wrap masking tape around splines of oil pump cover assem-
bly to protect seal. Position oil pump cover assembly on oil
pump housing assembly, then remove masking tape.

b. Tighten bolts in a crisscross pattern.

5. Install new seal rings carefully after packing ring groove with
petroleum jelly and attach hooks.

e Do not spread gap of seal ring excessively while installing.
The ring may be deformed.
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Control Valve Assembly

[ 7-9w@7-0951-65)

)34 -44
(0.35 - 0.45,
e 25-33)

.T/JST va\/\°°——® (6 pieces)

:l:‘,qtlo\@ (5 pieces)
%

I
o

Y
& !
® i [O)7-9(07-09 51-65)
(<]
[ : Nem (kg-m. #t-Ib)
(@ Oil strainer Check ball @ Pilot fitter
(@ O-ring (8 Lower separating gasket Upper inter separating gasket
® Clamp Separating plate () Separating plate
(@ Terminal body @) Lower inter separating gasket Upper separating gasket
(® O-rings @ Support plate Steel ball
(8 Control valve lower body @ Steel ball @) Control valve upper body
@ Oil cooler relief valve spring Control valve inter body

DISASSEMBLY
Disassemble upper, inter and lower bodies.
Bolt length, number and location:

Bolt symbol a b c d e f

Bolt length “r” mm (in)
135 | 580 | 40.0 | 66.0 | 33.0 | 78.0

(0.531) |(2.283) |(1.575) [(2.598) |(1.289) |(3.071)

Number of bolts 6 3 6 11 2 2

f: Reamer bolt and nut.
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P4ATSG

@ (a (a (3
Nut
Lower body M @ o
|
te- Bolt
» D i]
H inter body e @ @ °
0 0
| 0 0 D
3 Upper body 5 S @
3 ¥
T 2l
Support A o q@
TPt} ]
plate [k F: 1 v ®
(f; Reamer 0 z D
Section Y—Y bolt S Y o
® o
Section Z—2 z

Qil
strainer

a. Remove bolts @), (@ and nut () and remove oil strainer from
control valve assembly.

assembly

Line pressure Sprin
solenoid pring

b. Remove solenoid assembly and solenoid from control valve
assembly.

c. Remove O-rings from solenoids and terminal body.
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d. %ace upper body facedown, and remove bolts (&), (©) and nut

e. Remove inter body from lower body.

Accumulator
support plate

Inter & upper bodies Lower body

f. Tumn over lower body, and remove accumulator support plate.

Line pressure
relief vaive A
Check ball spring

g. Remove bolts (e), separating plate and separating gasket
from lower body.
h. Remove steel balls and relief valve springs from lower body.

e Be careful not to lose steel balls and relief valve springs.

Separating _(f.

plate and—"\GENEN
gaskets \(i ’

i. Remove inter body from upper body.
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CHECKBALL LOCATIONS

This Checkball Is Omitted
On 1995-Up Models

Pilot Filter Installed  f—
On Spacer Plate With
Legs UP As Shown
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Shift solenoid B Line pressure solenoid Shift solenoid A and B, line pressure solenoid, torque
Shift solenoid A converter clutch solenoid valve and overrun clutch
solenoid.
e Measure resistance — See “Solenoids and Fluid Tempera-
ture Sensor”. Refer to page 10
Torque
converter
clutch sotenoid
Overrun clutch solenoid
Oil cooler relief valve spring.
— — e Check springs for damage or deformation.
B 3! e Measure free length and outer diameter
=8 \ Inspection standard:
SE L Unit: mm (in)
=]k ) . |
Part No. ¢ D
g (Length) 31872-31X00 17.02 (0.6701) 8.0 (0.315)
ASSEMBLY
® 5 balls .
1. Install upper, inter and lower body.
a. Place oil circuit of upper body face up. Install steel balls in
their proper positions.
b. Install upper separating gasket, upper inter separating gasket
Upper inter and upper separating plate in order shown in illustration.
o separating
¢ gasket
f - _i !‘.‘. . E] _-Separating
N hekt SR T plate
e o 2? ° -g
as o 00° °
= S . Upper
- 3 separating
gasket
SEPArating .  e—————ET: c. Install reamer bolts () from bottom of upper body and install
gf;:ef e separating gaskets and separating plate as a set on upper
A body using reamer bolts as guides.
Reamer boit O
Upper body
Reamer
bolt . f
Nasher
45
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Pilot filter
14,

d. Install pilot filter.

e. Place lower body as shown in illustration (side of inter body
face up). Install steel balls in their proper positions.
\

Upper body
Reamer bolt (P

f.  Install inter body on upper body using reamer bolts (D as
guides.
e Be careful not to dislocate or drop steel balls.

Line pressure
refief valve
Check ball spring

g. Install steel balls and relief valve springs in their proper posi-
tions in lower body.

Lower separating
gasket

Lower separating
plate

Lower separating
gasket

h. Install lower separating gasket, inter separating gasket and
lower separating plate in order shown in illustration.
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bolts (&) as guides.

Reamer bolt

upper
bodies

e Apply ATF to O-rings.

3. Install and tighten bolts.
Bolt length, number and location:

j- Temporarily install support plates on lower body.

2. Install O-rings to solenoids and terminal body.

i. Install boits (e) from bottom of lower body and install separat-
ing gaskets and separating plate as a set on lower body using

k. Install lower body on inter body using reamer bolts () as
guides and tighten reamer bolts (® slightly.

Bolt symbol a b c d e f
Bolt length “r” mm (in)
135 | 580 | 40.0 | 66.0 | 330 | 78.0
(0.531) |(2.283) [(1.575) [(2.598) {(1.299) |(3.071)
Number of bolts 6 3 6 11 2 2
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@ @, @ @;
Nut
Lower body M
(& Bolt
> D
O,
= inter body 7
i ﬁ/ Upper body S @ &
Support j (¢)
plate U .\_ ©
Section Y—Y ® l:::mer °
o
Section Z2—-2
S o-z° o° o Oil strainer
:: LR 7
OXO! { JOL )
N oo
=, '___' T
o Om OLJ‘DOEI Cl Q
S Eo EONOR ¥ 0,UC 3
T
orio’ b O O)
a. Install and tighten bolts (& to specified torque. f.  Set oil strainer, then tighten bolts @), ©,@
and nuts (D to specified torque.
Solenoid
assembly
O
=
Li re i
e
b. Install solenoid assembly and line pressure solenoid g. Tighten bolts (e) (2 pieces) to specified torque.

to lower body.
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Control Valve Upper Body

Upper body

Retainer plate
Valve-shaped plug
Retainer plate

Plug

Retumn spring

1-2 accumulator valve
Retainer plate

Plug

Retum spring
Lock-up control valve
Retainer plate

ECEEIEE@®EEO

1-2 accumulator retainer plate
Return spring
1-2 accumulator piston

(3 Retum spring @9 Plug

Torgue converter relief valve @0 Retainer plate
@ Retainer plate @ Retum spring
Plug 1st reducing vaive
@) Overrun clutch reducing vaive @ Plug

Return spring @) Retainer plate
Pilot valve @) 2-3 timing vaive
Return spring @ Return spring
% Retainer plate @ Retainer plate
@

@
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v [LELE

Control Valve Upper Body

Retainer plates in upper body

DISASSEMBLY
1. Remove vaives at retainer plates.
e Do not use a magnetic “hand”.

a. Use a screwdriver to pry out retainer plates.

b. Remove retainer plates while holding spring, plugs or
sleeves.

e Remove plugs slowly to prevent internal parts from jump-
ing out.

c. Place mating surface of valve body face down, and remove
internal parts.

e If a valve is hard to remove, place vaive body face down
and lightly tap it with a soft hammer.

e Be careful not to drop or damage valves and sleeves.
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\

D {Coil outer
diameter)

@ (Length)

Inspection standard

INSPECTION

Valve spring

® Measure free length and outer diameter of each valve spring.
Also check for damage or deformation.

e Numbers of each valve spring listed in table below are the
same as those in the figure on page Page 49

Unit: mm (in)
Parts Part No. f D
@ Pilot valve spring 31742 80x14 36.0 (1.417) 8.1 (0.319)
1-2 accumuiator valve spring 31742 80x10 20.5 (0.807) 7.0 (0.276)
@ 1-2 accumulator piston spring 31742 80x12 52.0 (2.047) 19.6 (0.772)
@) | 1st reducing valve spring 31742 80x05 27.0 (1.063) 7.0 (0.276)
@ | 2-3 timing valve 31742 80x18 30.5 (1.201) 6.6 (0.260)
Overrun clutch reducing valve spring 31742 80x15 37.5 (1.476) 6.9 (0.272)
@ Torque converter relief valve spring 31742 80x07 31.0 (1.220) 9.0 (0.354)
Lock-up control valve 31742 80x17 39.5 (1.555) 11.0 (0.433)

® Replace valve springs if deformed or fatigued.

Control valves
e Check sliding surfaces of valves, sleeves and plugs.

ASSEMBLY

e Lay control valve body down when installing valves. Do
not stand the control valve body upright.

1. Lubricate the control valve body and all valves with ATF.
Install control valves by sliding them carefully into their bores.

® Be careful not to scratch or damage valve body.
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X

&Q\ spring

1-2 accumulator valve

of control valve body.
Retainer D <
plate ’ - 0\

Return

1-2 accumulator
retainer plate

1-2 accumulator
Plug piston

Retainer plate

2. Install retainer plates
Retainer plate

Retainer piate

® Wrap a small screwdriver with vinyl tape and use it to insert
the valves into their proper positions.

e Install 1-2 accumulator valve and then align 1-2 accumulator
retainer plate with 1-2 accumuiator valve from opposite side

e Install return spring, 1-2 accumulator piston and plug.

e Install retainer plate while pushing plug or return spring.

— Unit: mm (in)
— Name of control valve Length A Length B
{ Pilot valve 21.5 (0.846)
g 1-2 accumulator valve
38.5 (1.516)
J 1-2 accumulator piston vaive
1st reducing valve
L] 9 21.5 (0.846)
2-3 timing valve 6.0 (0.236)
Overrun clutch reducing valve 24.0 (0.945)
Torque converter relief valve 21.5 (0.846)
Lock-up control valve
28.0 (1.102)

Sequence valve

® Install proper retainer plates.
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Control Valve Lower Body

Lower body
Retainer plate
Retumn spring
Piston
Parallel pin
Sleeve

Retum spring
Pressure modifier vaive
Retainer plate
Plug

Shift valve B
Retumn spring
Return spring

@RCREEPE®EER

Accumulator shift valve
Plug

Retainer plate

Retainer plate

Plug

Manual valve

Pressure regulator valve
Return spring

Spring seat

Plug

Sleeve

Retainer plate

Retumn spring

AGREAREOR®ERG®E®

53

Overrun clutch control valve
Plug

Retainer plate

Return spring
Accumulator control valve
Plug

Retainer plate

Shift valve A

Return spring

Retainer plate
Valve-shaped plug

Plug

Retainer plate

®®OEBEERO®®®®
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ATSG

Retainer plates in lower body

DISASSEMBLY .

Remove valves at retainer plate.
For removal procedures, see “DISASSEMBLY” of Control
Valve Upper Body. Refer to Page 50

INSPECTION

5 -
3¢
=5 \\
Q@
CE s
(=%} d

¢ (Length)

Valve springs

e Check each valve spring for damage or deformation. Also
measure free length and outer diameter.
e Numbers for each valve spring listed in the table below are

- the same as those in the figure on page 53

Inspection standard

Unit: mm (in)
Parts Part No. £ D
@3 | Accumuiator shift valve spring 31736 01X00 23.0 (0.906) 6.65 (0.2618)
@ Pressure regulator valve spring 31742 80X13 45.0 (1.772) 15.0 (0.591)
@ Overrun clutch control vaive spring 31762 80X00 21.7 (0.854) 7.0 (0.276)
@ Accumulator control valve spring 31742 80X02 22.0 (0.866) 6.5 (0.256)
@) | Shift valve A spring 31762 80X00 21.7 (0.854) 7.0 (0.276)
@2 | shitt vaive B 31762 80X0Q 21.7 (0.854) 7.0 (0.276)
® 31742 41X15 30.5 (1.201) 9.8 (0.386)
—— Pressure modifier vaive spring
@ 31742 80X16 32.0 (1.260) 6.9 (0.272)

e Replace valve springs if deformed or fatigued.

Control valves

e Check sliding surfaces of control valves, sleeves and plugs
for damage.

Retainer plates in lower body

ASSEMBLY

e Install control valves.
For installation procedures, see “ASSEMBLY” of Control
Valve Upper Body. Refer to page 51
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TYPE 1

TYPE I

Retainer plate

Unit: mm (in)

Name of control valve

Length A

Length B Type

Accumulator shift valve

Pressure regulator valve

Pressure clutch control

Accumultator control vaive
Shift vaive A

Shuttle shift valve

Overrun clutch control valve

Pressure modifier valve

6.0 (0.236)

19.5 (0.768)

28.0 (1.102)

Shift vaive B

e Install proper retainer plates
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P4 NTSG

Dish plate
Drive plate

Retaining plate &

Snap ring g

Dﬁven pm@

Reverse Clutch
Snap ring Piston Reverse clutch
Retainer plate
l Driven plate oil seal Q @
o.ing € GTD

Return spring

Spring retainer
Snap ring Q
Dish plate \

®

/7

Drive plate # : Select proper thickness.
@ : Apply ATF
DISASSEMBLY
F’E 1 1. Check operation of reverse clutch
a. Install seal ring onto drum support of oil pump cover and
7 install reverse clutch assembly. Apply compressed air to oil
hole.
b. Check to see that retaining plate moves to snap ring.
c. lfretaining plate does not move to snap ring, D-ring or oil seal
may be damaged or fluid may be leaking at piston check ball.
2. Remove snap ring.
3. Remove drive plates, driven plates, retaining plate, and dish
plates.
4. Set Tool on spring retainer and remove snap ring from
KV31102400 reverse clutch drum while compressing return springs.
(434285 and J34285-87) o Set Tool directly over springs.
e Do not expand snap ring excessively.
5. Remove spring retainer and return springs.
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6. Remove piston from reverse clutch drum by turning it.
7. Remove D-ring and oil seal from piston.

INSPECTION

Reverse clutch snap ring, spring retainer and return
springs
® Check for deformation, fatigue or damage.

If necessary, replace.

Thickness

Facing

Care plate

Reverse clutch drive plates

® Check facing for burns, cracks or damage.
® Measure thickness of facing.
Thickness of drive piate:
Standard value: 2.0 mm (0.079 in)
Wear limit: 1.8 mm (0.071 in)
e If not within wear limit, replace.
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KV31102400
(J34285 and J34285-87)

Reverse clutch dish plates

e Check for deformation or damage.
e Measure thickness of dish plate.

Thickness of dish plate: 3.08 mm (0.1213 in)
e If deformed or fatigued, replace.

Reverse clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring to make sure that there is no air leakage.

e Apply compressed air to il hole on return spring side to make
sure that air leaks past ball.

ASSEMBLY

1. Install D-ring and oil seal on piston.

® Take care with the direction of oil seal.
e Apply ATF to both parts.

N

Install piston assembly by turning it slowly.
e Apply ATF to inner surface of drum.

3. Install return springs and spring retainer on piston.
4. Set Tool on spring retainer and install snap ring while com-
pressing return springs.

e Set Tool directly over retum springs.
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Screwdriver 5. Install drive plates, driven plates, retaining plate and dish
plates.

& Take care with order of plates.
6. Install snap ring.

7. Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit 1.2 mm (0.047 in)
Retaining plate: Refer to SDS (AT-200).

' 8. Check operation of reverse clutch as described in
l?gt “DISASSEMBLY” of Reverse Clutch. Refer to page 56
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High Clutch

Snap ring
Retaining plate &
Driven plate

Drive plate
Driven plate
Retainer
plate w
Snap ring‘Z’

fieinng@ ®

Input shaft assembly
(High clutch drum)

S\ Z
N\ TS
A
N
{ Piston
Return spring
i seal () BTD
p-ring €3 &TD
Spring retainer

Snap ring g

E2®): Apply petroleum jelly.

@ : Apply ATF

#* : Select proper thickness.

DISASSEMBLY

1. Check operation of high clutch.
a. Apply compressed air to oil hole of input shaft with nylon

Seal ring

cloth.

e Stop up hole on opposite side of input shaft with nylon
cloth.

b. Check to see that retaining plate moves to snap ring.

c. If retaining plate does not move to snap ring, D-ring or oil seal
may be damaged or fluid may be leaking at piston check ball.

2. Remove seal rings from input shaft.

e Always replace when removed.

3. Remove snap ring.
4. Remove drive plates, driven plates and retaining plate.
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KV31102400
(J34285 and
J34285-87)

5. Set Tool on spring retainer and remove snap ring from high
clutch drum while compressing return springs.

e Set Tool directly over springs.
¢ Do not expand snap ring excessively.
6. Remove spring retainer and return springs.

7. Remove piston from high clutch drum by turning it.

8. Remove D-rings from piston.

INSPECTION

High clutch snap ring, spring retainer and return
springs.
® Check for deformation, fatigue or damage.

If necessary, replace.

® When replacing spring retainer and return springs, replace
them as a set.

Thickness

Facing

Core plate

High clutch drive plates

® Check facing for burns, cracks or damage.
® Measure thickness of facing.
Thickness of drive plate:
Standard value 1.6 mm (0.063 in)
Wear limit 1.4 mm (0.055 in)
¢ If not within wear limit, replace.
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i
Check air does not Check air flows

fiow through through ball
ball hole. hole.g :

—4§ Seal ring ®
Y

Return spring

High clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring to make sure that there is no air leakage.

e Apply compressed air to oil hole on return spring side to make

sure that air leaks past ball.

Seal ring clearance

Measure clearance between seal ring and ring groove.
Standard clearance: 0.08 - 0.23 mm (0.0031 - 0.0091 in)
Allowable limit: 0.23 mm (0.0091 in)

e If not within allowable limit, replace input shaft assembly.
ASSEMBLY
1. Install D-rings on piston.
e Take care with the direction of oil seal.
e Apply ATF to both parts.
2. Install piston assembly by turning it siowly.
e Apply ATF to inner surface of drum.
Spring retainer 3. Install return springs and spring retainer on piston.
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4. Set Tool on spring retainer and install snap ring while com-
pressing return springs.
KVv31102400

(434285 and e Set Tool directly over return springs.
J34285-87)

¢ Do not align snap ring gap with spring retainer stopper.

5. Install drive plates, driven plates and retaining plate.

e Take care with direction of retaining plate and order of
plates.

6. Install snap ring.

7. Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 1.8 - 2.2 mm (0.071 - 0.087 in)
Allowable limit 3.0 mm (0.118 in)
Retaining plate: Refer to SDS Refer to page 60

8. Check operation of high clutch as described in
“DISASSEMBLY" of High Clutch.
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9. Install seal rings to input shatt.
® Apply petroleum jelly to seal rings.
e Always replace when removed.

Apply petroleum jelly

® Roll paper around seal rings to prevent seal rings from
spreading.
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Forward Clutch and Overrun Clutch

® ®
L r - b Py - Y - Y
@ Snap ring
@ Retaining plate
@ Retaining plate
@ Drive plate Driven
RY (® Driven plate plate
4 2 (4 %“ ® Dish plate
;__Y_——l W_'
Forward clutch Overrun
clutch
Snap ﬁngg Driven plate

Retaining plate & et
Retaining plate. - -~

\\ Retaining
Snap ring —
2 fing

Forward

-

Spring \
- ~ setainer ] Oit sealg @
Snap ring Q
Overrun
Return spring clutch D’""QQ Apply ATF '
piston * : Select proper thickness.
DISASSEMBLY

/— Hole for forward
Hole for overrun / clutch inspection
clutch inspection—\ /

Check operation of forward clutch and overrun clutch.

Install bearing retainer or forward clutch drum.

Apply compressed air to oil hole of forward clutch drum.
Check to see that retaining plate moves to snap ring.

If retaining plate does not move to snap ring, D-ring or oil seal
may be damaged or fluid may be leaking at piston check ball.

QOoow =

2. Remove snap ring for forward clutch.
3. Remove drive plates, driven plates, retaining plate and dish
plate for forward clutch.
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ST25420001
{J34285)

Overrun ciutch
piston

Forward clutch piston

Overrun clutch
Ypiston

4 __0il seal

D-nng
Forward clutch

Oil seal piston

D-ring

Overrun clutch piston

o

eNeo

9.

Remove snap ring for overrun clutch.
Remove drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

Set Tool on spring retainer and remove snap ring from for-
ward clutch drum while compressipg return springs.

Set Tool directly over return sprihgs.

Do not expand shap ring excessively.

Remove spring retainer and return springs.

Do not remove return springs from spring retainer.

Remove forward clutch piston with overrun clutch piston from
forward clutch drum by turning it.

Remove overrun clutch piston from forward clutch piston by
tumning it.

10. Remove D-rings and oil seals from forward clutch piston and

overrun clutch piston.
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Thickness

Facing

Core plate

through ball hole.

Check air does not flow Check air fiows

, through ball hole.

i Check air flows
Check air does not flow through ball hole.
through ball hole. M—

INSPECTION

Snap rings, spring retainer and return springs

e Check for deformation, fatigue or damage.

® Replace if necessary.

® When replacing spring retainer and return springs, replace
them as a set.

Forward clutch and overrun clutch drive plates

e Check facing for burns, cracks or damage.
® Measure thickness of facing.
Thickness of drive plate:
Forward clutch
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
Overrun clutch
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
e [f not within wear limit, replace.

Forward clutch and overrun clutch dish plates

¢ Check for deformation or damage.
® Measure thickness of dish plate.
Thickness of dish plate:
Forward clutch 2.7 mm (0.106 in)
Overrun clutch 2.7 mm (0.106 in)
e |f deformed or fatigued, replace.

Forward clutch drum

® Make sure that check balls are not fixed.

® Apply compressed air to check ball oil hole from outside of
forward clutch drum to make sure that air leaks past ball.

® Apply compressed air to oil hole from inside of forward clutch
drum to make sure that there is no air leakage.

Overrun clutch piston

® Make sure that check balls are not fixed.

® Apply compressed air to check ball oil hole opposite the
return spring to make sure that there is no air leakage.

® Apply compressed air to oil hole on return spring side to make
sure that air leaks past ball.
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Forward ciutch
Oil seal piston
D-ring

Overrun clutch piston

ASSEMBLY

1. Install D-rings and oil seals on forward clutch piston and over-
run clutch piston.

Forward clutch piston Overrun clutch
piston

Forward clutch piston

Overrun clutch
piston

Spring retainer

e Take care with direction of oil seal.

e Apply ATF to both parts.

2. Install overrun clutch piston assembly on forward clutch pis-
ton by turning it slowly.

e Apply ATF to inner surface of forward clutch piston.

3. Install forward clutch piston assembly on forward clutch drum
by turning it slowly.

e Apply ATF to inner surface of drum.

4. Install return spring on overrun clutch piston.

5. Install spring retainer on return springs.

Check ball
(Overrun clutch piston)

Mark on the
spring retainer

e Align the mark on spring retainer with check ball in overrun
clutch piston.
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(J34285)

10.

11.

Set Tool on spring retainer and install snap ring while com-
pressing return springs.
Set Tool directly over return springs.

Do not align snap ring gap with spring retainer stopper.

Install drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

Take care with order of plates.

Install snap ring for overrun clutch.

Measure clearance between overrun clutch retaining plate
and snap ring.
If not within allowabie limit, select proper retaining plate.
Specified clearance:
Standard 0.7 - 1.1 mm (0.028 - 0.043 in)
Allowabile limit 1.7 mm (0.067 in)
Overrun clutch retaining plate: Refer to page 65'

Install drive plates, driven plates, retaining plate and dish
plate for forward clutch.

Take care with order of plates.
Install snap ring for forward clutch.
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12. Measure clearance between forward clutch retaining plate
, and snap ring.
rng ot 2s If not within allowable limit, select proper retaining plate.
. Specified clearance:
Standard 0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit 1.85 mm (0.0728 in)
Forward clutch retaining plate: Refer to page 65

Retaining plate

Feeler
gauge

13. Check operation of forward clutch as described in

Hole for forward “DISASSEMBLY"” of Forward Clutch and Overrun Clutch.

/ clutch inspection Refer to AT-1 50.

14. Check operation of overrun clutch as described in
“DISASSEMBLY” of Forward Clutch and Overrun Clutch.
Refer to page 100

Hole for overrun
clutch inspection
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v L1ELE

Low & Reverse Brake

Snap ring a
Spring retainer
D-ring Q @

D-ring @Q:B
Piston

Retainer @

Snap ring g

Dish plate
Driven plate

Retaining plate w
Retaining plate w

[- Driven plate

\

1

L
\u

For disassembly and assembly, refer to .
the procedures given in ‘ASSEMBLY" j ‘s\elelct A;;f:per thickness L Drive plate
and “DISASSEMBLY". - Apely Dish plate
DISASSEMBLY
1. Stand transmission case.
2. Remove snap ring.
3. Remove dish plate, retaining plate, drive plates and driven
plates from transmission case.
4. In order to remove piston, apply compressed air to oil hole of
retainer while holding piston.
e Apply air gradually and allow piston to come out evenly.
5. Remove D-rings from piston.
N
Low and reverse
brake piston
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INSPECTION

Low & reverse clutch snap ring, spring retainer and
return springs
e Check for deformation, fatigue or damage.
If necessary, replace.
e When replacing spring retainer and return springs, replace
them as a set.

Low & reverse brake drive plate

Thickness e Check facing for burns, cracks or damage.
» e Measure thickness of facing.
Facing Thickness of drive plate:

Standard value 1.8 mm (0.071 in)
Wear limit 1.6 mm (0.063 in)
e |If not within wear limit, replace.

Core plate

ASSEMBLY

1. Install D-rings on piston.

o Take care with the direction of oil seal.
e Apply ATF to both parts.

Low and reverse
brake piston

n

Set and align piston with retainer.

e This operation is required in order to engage the protru-
sions of piston to retum springs correctly.

Further procedures are given in “ASSEMBLY”.

Retainer

3. Install driven plates, drive plates, retaining plate and dish
Retaining plate plate on transmission case.

Dish plate e Take care with order of plates and direction of dish plate.

Driven plate

Transmission
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Spring retainer

4. Install snap ring.

ALY
Driven

L

Feeler gauge

Transmission case

5. Measure clearance between driven plate and transmission
case. If not within allowable limit, select proper retaining plate.
(front side)

Specified clearance:
Standard 1.7 - 2.1 mm (0.067 - 0.083 in)
Aliowable limit 3.3 mm (0.130 in)
Retaining plate: Refer to SDS

Rear Internal Gear, Forward Clutch Hub and
Overrun Ciutch Hub

Thrust washer
| =[G

Rear

internal

gear

Forward
clutch hub

Overrun clutch hub

Thrust washer

Forward
one-way
clutch

End bearing ®

E=A P : Apply petroleum jelly
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Overrun ciutch
hub

Thrust washer ~—. @
Rear internal

Forward gear
clutch hub )

Overrun Clutch Hub

DISASSEMBLY
1. Remove overrun clutch hub and thrust washer from forward
clutch hub.

Forward clutch
hub

—Rear internal
gear

2. Remove forward clutch hub from rear internal gear.

Rear internal
gear

3. Remove end bearing from rear internal gear.

Thrus! washer

Rear
internal
gear

4. Remove thrust washer from rear internal gear.

End bearing

Forward
one-way clutch

5. Remove end bearing from forward one-way clutch.
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Forward one-way
clutch

Forward clutch
hub

3 L 3
' E
Overrun
clutch hub
/
/
2
8 R
Rear internal Forward 7 ¢ [
gear clutch hub

Forward
one-way
clutch

TN
Ll nmI'
4[. , 7
Qoo
(=

End
bearing

Forward
one-way clutch

Forward
clutch hub

Overrun Clutch Hub

6. Remove forward one-way clutch from torward clutch hub.

INSPECTION

Rear internal gear, forward clutch hub and overrun
clutch hub

® Check rubbing surfaces for wear or damage.

End bearings and forward one-way clutch

® Check end bearings for deformation and damage.
e Check forward one-way clutch for wear and damage.

ASSEMBLY
1. Install forward one-way clutch on forward clutch.
¢ Take care with the direction of forward one-way clutch.

2. Install end bearing on forward one-way clutch.
e Apply petroleum jelly to end bearing.
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Overrun Clutch Hub
3. Install thrust washer on rear internal gear.
e Apply petroleum jelly to thrust washer.

e Align hooks of thrust washer with holes of rear internc
gear.

internal

4. Install end bearing on rear internal gear.
e Apply petroleum jelly to end bearing.
V End bearing

Rear internal
gear

5. Install forward clutch hub on rear internal gear.

Rear internal e Check operation of forward one-way clutch.

Forward clutch
hub

6. Install thrust washer and overrun clutch hub.
e Apply petroleum jelly to thrust washer.
e Align hooks of thrust washer with holes of overrun clutch

, hub.
Thrust washer @ . T . .
\O Rear internal e Align projections of rear internal gear with holes of over-

Forward %z gear run clutch hub.
clutch hub

Overrun clutch
hub
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P 4n1s6

Output Shaft, Idier Gear, Reduction Gear and
Bearing Retainer

Reduction gear
bearing outer race

[ 109 - 123
(111 - 125,
80 - 90)

Reduction gear
bearing inner race

Reduction
pinion gear

Snap ring Q

/
@\ Seal ring 39 ERA®

Radial needle bearing

Lock nut Q

204 - 324 (30 - 33,

\dler gear [q -
217 - 239)
Adjusting shim %
Idler gear bearing \
/l ? \— Output shatt bearing €34
Output shaft

e
Seal ring @ ®

Thrust needle bearing

[} 20-24
(2.0-24,
14-17)

[ : Nem (kg-m, tt-ib)
& : Select proper thickness.
® : Apply petroleum jelly.

Bearing
retainer

@ < )
% Seal ring

Output shaft

DISASSEMBLY
1. Remove seal rings from output shaft and bearing retainer.

Output shaft bearing

2. Remove output shaft bearing with screwdrivers.

® Always replace bearing with a new one when removed.
e Do not damage output shaft.
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N

Bearing
retainer

Suitable drift

Lt

Drift

AT
! ( !uw@!ﬁumu«ml

Suitable drift

Putler

Bearing Retainer
3. Remove snap ring from bearing retainer.

4. Remove needle bearing from bearing retainer.

5. Remove idler gear bearing inner race from idler gear.

6. Remove idler gear bearing outer race from transmission
case.

7. Press out reduction gear bearing inner race from reduction
gear.
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Clearance

‘ ~

=

Bearing
retainer

Output shaft

Bearing Retainer

8. Remove reduction gear bearing outer race from transmission
case.

INSPECTION

Output shaft, idler gear and reduction gear

® Check shafts for cracks, wear or bending.
® Check gears for wear, chips and cracks.

Bearing

® Make sure bearings roll freely and are free from noise, cracks,
pitting or wear.

® When replacing taper roller bearing, replace outer and
inner race as a set.

Seal ring clearance

® Install new seal rings to output shatft.
® Measure clearance between seal ring and ring groove of out-
put shaft.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
If not within allowable limit, replace output shatt.
Install new seal rings to bearing retainer.
® Measure clearance between seal ring and ring groove of
bearing retainer.
Standard clearance:
0.10 - 0.30 mm (0.0039 - 0.0118 in)
Allowable limit:
0.30 mm (0.0118 in)
® |f not within allowable limit, replace bearing retainer.
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@ /= KV40100630
g / (=)

Bearing Retainer

ASSEMBLY
1. Press reduction gear bearing inner race on reduction gear

case.

E'\:\h X 2. Install reduction gear bearing outer race on transmissio
O]

3. Press idler gear bearing inner race on idler gear.

(J34331)

ST30720000

4. Install idler gear bearing outer race on transmission case.

5. Press output shaft bearing on output shaft.

ST35321000
(|

—_—

[

/ 80
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Bearing Retainer

%ﬁme 6. Press needle bearing on bearing retainer.
ritt

7. Install snap ring on to bearing retainer.

Seal ring Bearing 8. Install new seal rings to output shaft and bearing retainer

retainer carefully after packing ring grooves with petroleum jelly.
5 BN
%\L Seal ring

Qutput shaft

Paper e Roll paper around seal rings to prevent seal rings from
Tape spreading.

Bearing
retainer

%W
Output shaft
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Band Servo Piston Assembly

Lock nut
p] 31 - 42 Nem (32 - 4.3 kg-m, 23 - 31 ft-Ib)

Plain washer
/ Anchor end pin &

Second servo return spring
Band servo piston stem
/\ Band sarvo thrust washer
’ / Band servo piston
N @/ oo IGETD
< . Og OD servo return

) ﬁ \\_ ;p/m—lgsﬁng retainer
a® /@ IS

Servo piston retainer

Spring retainer f \ B 2.0-2.4
Strut
Cushion servo retuispn'n/O ~ Gasket .:‘ (0.20~0.24,
Brake band 1.48-1.77)
Dori

ring Q@ - . /

OD band servo piston E-ring $ ¢
[C] : N-m (kg-m, ft-1b)

O-ring .Qi’ 7
7 . Adjustment is required. 8 OD servo /, ~
: Apply ATF piston retainer. AL

DISASSEMBLY
1. Remove band servo piston fixing bolts.

2. Apply compressed air to oil hole in transmission case to

remove OD servo piston retainer and band servo piston
assembly.

¢ Hold band servo piston assembly with a rag.
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OD band
servo
piston

Nylon waste

OD band servo

piston

OD band servo piston
ZSpring retainer @

E-ring

Cushion servo
return spring

OD servo
piston retainer

O-ning (Small diameter)

Servo piston
retainer

3. Apply compressed air to oil hole in OD servo piston retainer
to remove OD band servo piston from retainer.

o Hold OD band servo piston while applying compressed air.

4. Remove D-ring from OD band servo piston.

5. Remove E-ring, cushion servo return spring and spring
retainer from OD band servo piston.

6. Remove O-rings from OD servo piston retainer.

7. Remove band servo piston assembly from servo piston
retainer by pushing it forward.
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P ANTSG

8. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, remove E-ring.

Spring
retainer
7/
E-ring
SAT294D
Band servo 9. Remove OD servo return spring, band servo thrust washer
Band ‘servo piston stem and band servo piston stem from band servo piston.
0D servo
return spring
Spring
retainer
Band servo
\ thrust washer
AAT165
O-ring 10. Remove O-rings from servo piston retainer.
Servo piston {Large diameter)

retainer

O-ring
(Smali diameter)

SAT296D

11. Remove D-rings from band servo piston.

SAT2970

INSPECTION
Pistons, retainers and piston stem

e Check frictional surfaces for abnormal wear or damage.
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Second servo
return spring

Cushion servo
return spring

0D servo

D (Coil outer
diamater)

Band servo piston

OD servo
return spring

Spring
retainer

®\

Band servo

stem%

Band servo
thrust washer

Spring
E-ring retainer

Return springs

® Check for deformation or damage.
® Measure free length and outer diameter.

Inspection standard
Unit: mm (in)
Parts Free length Outer diameter
2nd servo return spring 32.5 (1.280) 25.9 (1.020)
OD servo return spring 23.5 (0.925) 20.1 (0.791)
Cushion servo return spring 23.4 (0.921) 25.5 (1.004)

ASSEMBLY

1. Install D-rings to servo piston retainer.

e Apply ATF to D-rings.
e Pay attention to position of each O-ring.

2. Install band servo piston stem, band servo thrust washer, OD
servo return spring and spring retainer to band servo piston.

3. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.
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_ 4. Install O-rings onto servo piston retainer.
Servo piston (Smail diameter) e Apply ATF to O-rings.

retainer @ e Pay attention to position of each O-ring.

(Large diameter)

5. Install band servo piston assemtly to servo piston retainer by
pushing it inward.

6. Install cushion servo return spring, spring retainer and E-ring

OD band servo pistan into OD band servo piston.

Spring retainer
Cushion servo

return spring

7. Install D-ring to OD band servo piston.
e Apply ATF to D-ring.

e .
\\_/

D-ring
0D band servo
piston
O-ring (Small diameter} 8. Install O-rings to OD servo piston retainer.
0D servo e Apply ATF to O-rings.

piston retainer

e Pay attention to position of each O-ring.

0O-ring (Large diameter)—
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oD servo 9. Install OD band servo piston to OD servo piston retainer.
piston retainer

OD servo
piston

Second servo 10. Install band servo piston assembly and 2nd servo return

return spring spring to transmission case.

e Apply ATF to O-ring of band servo piston and transmis-
sion case.

T @/'k;:igtlc:n assembly

N D RE

11. Install OD band servo piston assembly to transmission case.

Apply ATF to O-ring of band servo piston and transmis-
sion case.

OD band servo ~(/
-piston a;sembly%;; 0/
=5 L

o]

12. Tighten band servo piston fixing bolts to transmission case.
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Final Drive

Pinion mate gear

Thrust washer [ 113 - 127 N-m
Pinion mate shaft
Retaining pin S
Side gear\: (< @ g . \

Side gear thrust washer % ﬂ
Ditferential P-Y < _ N , L
side bearing [<>] TR
Ditferential side
2 bearing adjusting shim =
Ditferential
side bearing
Final gear
Speedometer drive gear
Difterential case

« : Select proper thickness

(115 - 13.0 kg-m, 83 - 94 ft-ib)

DISASSEMBLY
1. Remove final gear.

2. Press out differential side bearings.

$T33061000
{J8107-2)

—
[ ]
@ [

&=

adjusting shim from transmission case.

88

e Be careful not to mix up the right and left bearings.

3. Remove differential side bearing outer race, and side bearing
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4. Remove speedometer drive gear.

5.  Drive out pinion mate shaft lock pin.

6. Draw out pinion mate shaft retaining pin.
7. Remove pinion mate gears and side gears.

INSPECTION

Gear, washer, shaft and case
o Check mating surfaces of differential case, side gears and
'\:/‘ pinion mate gears.

. b e Check washers for wear.
Sae”

-

N
)'/

6

Bearings

e Make sure bearings roll freely and are free from noise, cracks,
pitting or wear.

® When replacing taper roller bearing, replace outer and
inner race as a set.
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ASSEMBLY

1. Attach side gear thrust washers to side gears, then install
pinion mate washers and pinion mate gears in place.

n

Insert pinion mate shaft.

e When inserting, be careful nat to damage pinion mate
thrust washers.

Dial gauge

KV38107700
C =

3. Measure clearance between side gear and differential case
with washers following the procedure below:
a. Set Tool and dial indicator on side gear.

T

b. Move side gear up and down to measure dial indicator detlec-
tion. Always measure indicator deflection on both side gears.
Clearance between side gear and differential case with
washers:
0.1 - 0.2 mm (0.004 - 0.008 in)

c. If not within specification, adjust clearance by changing thick-
ness of side gear thrust washers.
Side gear thrust washer:

20
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4. Install retaining pin.
® Make sure that lock pin is flush with case.

5. Install speedometer drive gear on differential case.
¢ Align the projection of speedometer drive gear with the
groove of differential case.

6. Press on differential side bearings.

7. Install final gear and tighten fixing bolts in a crisscross pattern.
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Converter housing side Assembly

1. install differential side oil seals on transmission case and
converter housing.

Transmission case side

\ 2. Install parking actuator support to transmission case.
\ e Pay attention to direction of parking actuator support.

: ¥
. ! VaaY
Parking actuator J
support S ©
; Outside

3. Install parking pawl on transmission case and fix it with park-

» ing shatt.

2_\ 2 _ 4. Install return spring.
PO T

Parking shaft
Screwdriver

Adjustment

DIFFERENTIAL SIDE BEARING PRELOAD

1. Install differential side bearing outer race without adjusting
shim on transmission case.
2. Install differential side bearing outer race on converter hous-

ing.
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©® N o o

Preload
adapter
\ON

) [s)

Preioad gauge

Place final drive assembly on transmission case.
Install transmission case on converter housing and tighten
fransmission case fixing bolts to the specified torque.

Attach dial indicator on differential case at converter housing
Isrlwcstrt Tool into differential side gear from transmission case
acc’)?/é Tool up and down and measure dial indicator deflec-
téoe?éct proper thickness of differential side bearing adjusting
shim(s).

Suitable shim thickness = Dial indicator deflection

+ Specified bearing preload
Differential side bearing adjusting shim:

Bearing preload:
0.05 - 0.09 mm (0.0020 - 0.0035 in)

Remove converter housing from transmission case.

. Remove final drive assembiy from transmission case.
. Remove differential side bearing outer race from transmission

case.

. Reinstall differential side bearing outer race and shim(s)

selected from SDS table on transmission case.

. Reinstall converter housing on transmission case and tighten

transmission case fixing bolts to the specified torque.

. Insert Tool into differential side gear and measure turning

torque of final drive assembly.

When measuring turning torque, turn final drive assembly
in both directions several times to seat bearing rollers cor-
rectly.

Turning torque of final drive assembly (New bearing):
0.78 - 1.37 N'm (8.0 - 14.0 kg-cm, 6.9 - 12.2 in-Ib)

When old bearing is used again, turning torque will be
slightly less than the above.

Make sure torque is close to the specified range.
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Pinion
reduction
gear

Transmission
case

Transmission
case

Pinion
reduction

T

2.

a.

REDUCTION GEAR BEARING PRELOAD
1.

Remove transmission case and final drive assembly from
converter housing.

Select proper thickness of reduction gear bearing adjusting
shim using the following procedures.

Place reduction gear on transmission case as shown.

Place idler gear bearing on tranSmission case.
Measure dimensions “B” “C” ard “D” and calculate dimen-
sion “A”. !
A=D-(@B+C)
“A”: Distance between the surface of idler gear bear-
ing inner race and the adjusting shim mating
surface of reduction gear.

Measure dimension “B” between the end of reduction gear
and the surface of transmission case.

Measure dimension “B” in at least two places.

Measure dimension “C” between the surface of idier gear
bearing inner race and the surface of transmission case.

Measure dimension “C” in at least two places.

Measure dimension “D” between the end of reduction gear
and the adjusting shim mating surface of reduction gear.

Measure dimension “D” in at least two places.

Calcuiate dimension “A”
A=D-(B+0C)
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Pinion
reduction
gear

Idier gear

n

d.

e.

Measure dimension “E” between the end of idler gear and the
idler gear bearing inner race mating surface of idler gear.

Measure dimension “E” in at least two places.

Select proper thickness of reduction gear bearing adjusting
shim.

Proper shim thickness = A — E — 0.5 mm (0.0020 in)*
(* ... Bearing preload)
Reduction gear bearing adjusting shim:

suas

o

N

Install reduction gear and reduction gear bearing adjusting
shim selected in step 2-e on transmission case.

Press idler gear bearing inner race on idler gear.

Press idler gear on reduction gear.

Press idler gear so that idler gear can be locked by park-
ing pawl.

Tighten idler gear lock nut to the specified torque.
Lock idler gear with parking pawl when tightening lock nut.

Measure turning torque of reduction gear.

When measuring turning torque, turn reduction gear in
both directions several times to seat bearing rollers cor-
rectly.
Turning torque of reduction gear:
0.049 - 0.162 N*m (0.5 - 1.65 kg-cm, 0.4 - 1.4 in-ib)

if turning torque is out of specification, decrease or
increase thickness of reduction gear bearing adjusting
shim.
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Transmission
case

= (D

N
J
o

ST
s e
@) () = ‘-ﬂ.
Q ©

8. After properly adjusting turning torque, clinch idler gear lock
nut as shown.

OUTPUT SHAFT END PLAY

e Measure clearance between side cover and the end of the

output shaft bearing.
e Select proper thickness of adjusting shim so that clearance is

within specifications.

1. Instail bearing retainer for output shaft.

2. Install output shaft thrust needle bearing on bearing retainer.

3. Install output shaft on transmission case.
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Gauge

4. Measure dimensions “t,” and “f,” at side cover and then
calculate dimension “A”.

o Measure dimension “¢,"” and “(,” in at least two places.
“A”: Distance between transmission case fitting surface and
adjusting shim mating surface.
A=1(, -1, (o Height of gauge

5. Measure dimensions “t,” and “£5” and then calculate dimen-
sion “B"”.

Measure ““¢,” and “¢;” in at least two places.

“B”: Distance between the end of output shait bearing outer
race and the side cover fitting surface of transmission
case.

B=t,~1I4 ¢,: Height of gauge

6. Select proper thickness of adjusting shim so that output shaft
end play (clearance between side ccver and output shaft
bearing) is within specifications.

Output shaft end play (A — B):
0-0.15 mm (0 - 0.0059 in)
Output shaft end play adjusting shim:

7. Install adjusting shim on output shaft bearing.

Assembly
1. Apply anaerobic liquid gasket to transmission case as shown
in illustration.

e Wash mating surfaces with a brake cleaner type solvent,
allow to dry.

e The mating surfaces must be smooth (no nicks or gouges)
and free of oil.

e Apply anaerobic liquid gasket Loctite P/N 51813 or equiv-
alent to mating surface of transmission case.

2. Set side cover on transmission case.
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3. Tighten side cover fixing bolts to specified torque.
e Do not mix bolts ® and ®.
e Always replace bolts (?) as they are self-sealing bolts.
Black side g :?iemcliv;a1 patper rc:led ar%und. bearing retainer.
Needle bearing E 1} . Install thrust washer on bearing retainer.
——p = e Apply petroleum jelly to thrust washer.
6. Install forward clutch assembly.
Forward cluteh e Align teeth of low & reverse brake drive plates before
installing.
e Make sure that bearing retainer seal rings are not spread.
e |f forward clutch assembly is correctly seated, points (D

and @ are at almost same level.

{ Bearing retainer /\‘

@ Edge of forward clutch drum

7. Install thrust needle bearing on bearing retainer.

e Apply petroleum jelly to thrust needle bearing.
e Pay attention to direction of thrust needle bearing.
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Overrun clutch hub

hub

Needle bearing \® 4 |E7.I
Black side

5

Rear planetary
carrier

b\

Needie beanng\© ' = i =

Install overrun clutch hub.
Apply petroleum jelly to thrust washers.
Align teeth of overrun clutch drive plates before installing.

Hold forward clutch hub and turn rear internal gear.

Check overrun clutch hub for correct directions of lock and
unlock.

if not shown as illustration, check installed direction of
forward one-way clutch.

. Install forward clutch hub and rear internal gear assembly.

Align teeth of forward clutch drive plates before installing.
Check three hooks of thrust washer are correctly aligned
after installing.

. Install rear planetary carrier assembly and rear sun gear

according to the following procedures.
Install needle bearings on rear planetary carrier.

Apply petroleum jelly to needle bearings.
Pay attention to direction of needle bearings.
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Rear sun gear _ b. Install rear sun gear on rear planetary carrier.
Take care of its direction. | @  Pay attention to direction of rear sun gear.

Rear planetary carrier

c. Install rear planetary carrier on transmission case.

12. Install thrust needle bearing on front planetary carrier, then
install them together on transmission case.

e Apply petroleum jelly to thrust needie bearing.

e Pay attention to direction of thrust needle bearing.

Front planetary
carrier

Needle bearing

13. Install low and reverse brake piston according to the follow-
ing procedures.

a. Set and align return springs to transmission case gutters as
shown in illustration.

b. Set and align piston with retainer.
e Secure the springs to the piston with thin wire. Do not use
petroleum jelly.
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s

Bracket

Band servo
piston stem

c. Install piston and retainer assembly on the transmission case.
e Remove band servo.
e Align bracket to specified gutter as indicated in illustration.

x\h N AN
\K.W ~\J . P L

Piston and retainer (?.g__ =
assembly

d. Check that each protrusions of piston is correctly set to cor-
responding return spring as follows.

Push piston and retainer assembly evenly and confirm they

move smoothly.

if they can not move smoothly, remove piston and retainer

assembly and align return spring correctly as instructed in

step “a”

A |
U
\ Aoy
U\ =
. - [
Piston and retainer

Q‘Js?\ap ring‘\ (
ey NN SN

e. Push down piston and retainer assembly and install snap
ring.
f. Install band servo.

Front

Low one-way clutch
planetary

14. Install low one-way clutch to front planetary carrier by turning
carrier in the direction of the arrow shown.

(Ridge up)
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Bearing race

0

High clutch hub

Front sun gear

Needle bearing~" ‘ |

u EI.__ZIZ__'_E

15. Install snap ring with screwdriver.

16. Install needle bearing on transmission case.
e Apply petroleum jelly to needlelbearing.
e Pay attention to direction of needle bearing.

17. Install bearing race, needle bearing and high clutch hub on
front sun gear.

e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

18. Install high clutch hub and front sun gear on transmission
case.

19. Install needle bearings on high clutch drum.

e Apply petroleum jelly to needie bearings.
e Pay attention to direction of needle bearings.
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20. Remove paper rolled around input shatt.
21. Install input shaft assembly in reverse clutch.

® Align teeth of reverse clutch drive plates before installing.

22. Install reverse clutch assembly on transmission case.
® Align teeth of high clutch drive piates before installing.

103



Service Information RE4FO4A

Oil pump

Gasket

P
l I ; :Bearing race
Needie

T. bearing

High ciutch drum
Reverse clutch drum

J34291-25

Adjustment

When any parts listed in the following table are replaced, total end
play or reverse cluich end piay must be adjusted.

Part name Total end play Re\:‘r:ig;tch
Transmission case ® ®
Overrun clutch hub ° °
Rear internal gear . o
Rear planetary carrier ° °
Rear sun gear ® )
Front planetary carrier ° °
Front sun gear ° .
High clutch hub ) °
High clutch drum o L
Qil pump cover ° ™
Reverse clutch drum [ °

TOTAL END PLAY
1. Adijust total end play “T,".

a. With original bearing race instalied, place Tool onto oil pump.
The long ends of legs should be placed firmly on machined
surface of oil pump assembly and gauging cylinder should
rest on top of bearing race. Lock gauging cylinder in place
with set screw.

b. Install gauging plunger into cylinder.
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Needie bearing
r-ioe ™

c. With needle bearing installed on high clutch drum, place Tool
legs on machined surface of transmission case (with gasket)
and allow plunger to rest on needle bearing.

d. Measure gap between cylinder and plunger. This measure-
ment should give exact total end play.

Total end play “T,”:
0.25 - 0.55 mm (0.0098 - 0.0217 in)

o If end play is out of specification, decrease or increase thick-
ness of bearing race as necessary.

Available bearing race:

Qil

Gasket

pump

-—

Thrust washer

Reverse ciutch drum

T.

2. Adijust reverse clutch drum end play “T,".

a. Place Tool on machined surface of transmission case (with
gasket) and allow gauging cylinder to rest on reverse clutch
drum. Lock cylinder in place with set screw.

Gauging plunger
{J34280-6)

b. Install gauging plunger into cylinder.

Ot pump

Thrust washer

c. With original thrust washer installed on oil pump, place Tool
legs onto machined surface of oil pump assembly and allow
plunger to rest on thrust washer.

d. Measure gap between cylinder and plunger with feeler
gauge. This measurement should give exact reverse clutch
drum end play.

Reverse clutch drum end play “T,":
0.55 - 0.90 mm (0.0217 - 0.0354 in)
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Brake band

@/Bearing race
©/-Thrusl washer

Adjustment (Cont'd)

if end play is out of specification, decrease or increase thick-
ness of thrust washer as necessary.
Available thrust washer:

Assembly

1.
2.

Install anchor end pin, washer and lock nut on transmission
case.

Place brake band and strut on periphery of reverse clutch
drum. Then, tighten anchor end pin just enough so that brake
band is fitted on periphery of ererse clutch drum uniformly.

Place bearing race selected in total end play adjustment step
on oil pump cover.

Apply petroleum jelly to bearing race.

Place thrust washer selected in reverse clutch end piay step
on reverse clutch drum.

Apply petroleum jelly to thrust washer.

Install oil pump assembly, baffle plate and gasket on trans-
mission case.
Tighten oil pump fixing bolts to the specified torque.

Install O-ring to input shaft.
Apply ATF to O-ring.
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8. Adjust brake band.
a. Tighten anchor end pin to the specified torque.
Anchor end pin:
[O): 4-6 Nem (0.4 - 0.6 kg-m, 2.9 - 4.3 ft-Ib)
Back oft anchor end pin two and a half turns.
While holding anchor end pin, tighten lock nut.

—c
$=2——rAnchor pin
Ci—g =/ RN W

oo

9. Apply compressed air to oil holes of transmission case and
check operation of brake band.

10. Install final drive assembly on transmission case.

11. Install oil tube on converter housing.

12. Install O-ring on differential oil port of transmission case.
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P4n1sc

3-5(0.12 - 0.20)

o ®)
Inside Anaerobic
liquid
' gasket
(o)

4 (0.16)

1.5 (0.059) dia. Unit: mm (in)

13. Install converter housing on transmission case.

e Wash mating surfaces with a brake cleaner type solvent,
allow to dry.

e The mating surfaces must be smooth (no nicks or gouges)
and free of oil.

e Apply anaerobic liquid gasket Loctite P/N 51813 or equiv-
alent to mating surface of converter housing.

pistan piston

Contact
surface

3-R accumuiator N-D accumulator

14. Install accumulator piston.
a. Check contact surface of accumulator piston for damage.

N-D accumulator

pis(on
e
N—r

accumulator
\—/

piston

b. Install O-rings on accumulator piston.
® Apply ATF to O-rings.

Accumulator piston O-rings:

Unit: mm (in)
Accumulator Inner diameter (Small) | Inner diameter (Large)
3-R accumulator 26.9 (1.059) | 44.2 (1.740)
N-D accumulator 34.6 (1.362) 39.4 (1.551)

N-D
%/ Return  3ccumulator
spnng  piston

S/A ’
accumulator Raturn
piston spring
e —————
i J

c. Instali accumulator pistons and return springs on transmis-
sion case.
e Apply ATF to inner surface of transmission case.

Return springs:

Unit: mm (in)
Spring Free length Quter diameter
3-R accumulator spring 52.5 (2.067) 20.1 (0.791)
N-D accumulator spring 43.5 (1.713) 27.0 (1.063)
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15. Install lip seals for band servo oil holes on transmission case.
e Apply petroleum jelly to lip seals.

16. Install tube and sleeve.

. Install control valve assembly.
Insert manual valve into control valve assembly.

Apply ATF to manual valve.

o P
N

Manual vaive

Set manual shaft in Park/neutral position.
Install control valve assembly on transmission case while
aligning manual valve with manual plate.

oo

d. Pass solenoid harness through transmission case and install
terminal body on transmission case by pushing it.
Stopper ring e. Install stopper ring to terminal body.
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f. Tighten bolts (),® and e.

Unit: mm (in) Bolt length, number and location:
O S5bots R = 40 (1.57)
® 6bolts £ = 33 (1.30) Bott ® ® .
@ 2boits { = 43.5(1.713)
. 40,0 330 435
ltl oot
Boit length “t” B o mm )| 4575 | (1.209) | (1.713)
Number of bolts 5 6 2

18. Install oil pan.
a. Attach a magnet to oii pan.

install new oil pan gasket on transmission case.
Install oil pan on transmission case.

Always replace oil pan bolts as they are self-sealing bolts.
Tighten bolts in a criss-cross pattern to prevent dislocation
of gasket.
Tighten drain plug to the specified torque.

Drain plug:

[O): 29 - 39 Nem (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)

e eo0yT

o

Oil pan fixing bolts
(21 pieces)

19. Install inhibitor switch.

a. Set manual lever in “P” position.

b. Temporarily install inhibitor switch on manual shaft.
c. Move selector lever to “N” position.
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Pin 4 mm (0.16 in) dia.
>

d.

bl

Alumin:r:\/a

washer é

Aluminum
washer

é

Oil cooler
tube

c.

20.

insert 4.0 mm (0.157 in) dia. pin into adjustment hole in both
inhibitor switch and manual shaft as near vertically as possi-
ble.

Tighten inhibitor switch fixing bolts.

Remove pin from adjustment hole after adjusting inhibitor
switch.

Install oil charging pipe and oil cooler tube to transmission
case.

. Install torque converter.

Pour ATF into torque converter.

Approximately 1 liters (1-1/8 US qt, 7/8 Imp qt) of fluid is
required for a new torque converter.

When reusing old torque converter, add the same amount
of fluid as was drained.

Install torque converter while aligning notches of torque con-
verter with notches of oil pump.

Measure distance “A” to check that torque converter is in
proper position.
Distance ‘“A”: 14 mm (0.55 in) or more
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General Specifications

Engine VG30E
Automatic transaxle model RE4F04A
Automatic transaxle assembly

Model code number 80X02
Transaxle gear ratio

1st 2.785

2nd 1.545

3rd 1.000

4th 0.694

Reverse 2.272

Final drive 3.861

Genuine NISSAN ATF
Recommended oil or equivalent Dexron Il E ™
) type fluid

Oil capacity ¢ (US qgt, Imp qt) 8.3 (8-3/4, 7-1/4)

Specifications and Adjustments
VEHICLE SPEED WHEN SHIFTING GEARS

Throttle Shift Vehicle speed kmh (MPH)
position pattem D, —D, D, — D, D, — D, D, — D, D, -D, D, - D, 1,1,
Normal 52- 60 100 - 108 164 - 174 158 - 166 90-98 42-50 42-50
(32-37) (62-67) (102-108) | (98-103) (56 - 61) (26-31) {26 - 31)
Full throttle
Power 52 - 60 100 - 108 164 - 174 158 - 166 90-98 42-50 42-50
(32-37) (62 - 67) (102-108) | (98- 103) (56 - 61) (26 - 31) (6 - 31)
Normal 36-44 63-71 100 - 108 65-73 a7-45 B-16 42-50
(22-27) (39 - 44) (62 - 67) (40 - 45) (23 - 28) (5-10) (26 - 31)
Half throttle
Power 37-45 72-80 117-125 78- 86 41-49 B-16 42-50
(23 - 28) (45 - 50) (73 -78) (48 - 53) (25 - 30) (5-10) (26 - 31)
VEHICLE SPEED WHEN PERFORMING STALL REVOLUTION
LOCK-UP Stall revolution {rpm) 1,800 - 2,100
Vehicle speed
Throtte | Gear | Shift i (APH) LINE PRESSURE
opening position pattern Lock-up Lack-up
“ON" “OFF" Engine speed Line pressure kPa (kg/cm?, psi)
- - pm
Normal ;5? Z; gg - Zl D, 2 and 1 ranges R range
D, (41-45) | ¢ ) Idle 500 (5.1, 73) 775 (7.9, 112)
66-74 63 - 71
| 1,226 (125, 17 . 0,
Power | 41 4g) | (30 - 44) Stal 6(12.5,178) | 1,961 (20.0, 284)
28
Normal 86-94 83-91
oD (53 - 58) (52 - 57)
OFF Power 86 - 94 83 - 91
(53-58) | (52-57)
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NISSAN ELECTRICAL DIAGNOSIS
SELF DIAGNOSIS/CODE RETRIEVAL

To obtain codes from these vehicles, the correct self-diagnostic procedure must be used.
Also, inputs to the computer, such as the overdrive cancel switch, inhibitor switch, idle/full
throttle switches, and power/auto switch, must also be functioning properly. Otherwise, the
computer will not recognize that self-diagnosis has been requested. Proper self-diagnostic
procedures have been provided in Figure 1.

Self Diagnostic Procedure Fails to Initiate:

If self-diagnosis does not work after using the correct procedure for the vehicle, go to

Electrical Checks on Page 6, in this manual, and check for proper battery voltage and for
good grounds at the proper TCM terminals, to determine why the self-test does not start.
When self diagnosis starts, the OD cancel light should come on for 2 seconds. This is the
start-up indicator. If the light does not come on for 2 seconds, refer to Electrical Checks on
Pages 6 thru 10 in this manual. After the light comes on for 2 seconds to signal self-diagnosis
start up, the light will blink a total of 10 more times. These blinks are called "Judgement
Flickers." Ifall 10 flickers are the same and last for 1/2 second each, this is the indication that
no codes are present. All codes will be represented by a blink of 1 second in duration. In other
words, if the light flashes 10 times and the last, or 10th flicker, is a 1 second flash, the code
would be Judgement Flicker 10. The chart in Figure 2, on Page 115, will give the judgement
flicker meanings and a brief description of each code.
When checking Nissan vehicles for no self-diagnosis response, the most common problems
have turned out to be a faulty idle/full throttle switch, possibly causing third gear starts, or
wiring or connector problems with the inhibitor switch, which could result in first gear starts
with no-upshifts. Using this diagnostic procedure should help find the problem quickly and
efficiently.

Copyright © 2003 ATSG

AUTOMATIC TRANSMISSION SERVICE GROUP
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NISSAN ELECTRICAL DIAGNOSIS
SELF DIAGNOSIS/CODE RETRIEVAL

NISSAN QUEST/ MERCURY VILLAGER

Nw Db~

© %NS @

10.
11.
12.
13.
14.
15.

Start the engine, warm to operating temperature, then shut engine off.
Move the selector lever to the "P'" position.
Turn the ignition switch to "ON'"'. (Do Not start the engine)

Does the "OD" lamp come on for 2 seconds? If yes proceed with Step 5.
If No, go to Electrical Checks on Pages 6 thru 10 in this manual.

Turn the ignition switch to "OFF'. (Do Not turn all the way to the LOCK position)

Move the selector lever the ""D" position.

Press the ""OD" cancel button in and hold it in.

Continue to hold the "OD" cancel button in. Turn the ignition to the "ON'" position, wait 2 seconds.
Continue to hold the "OD"" cancel button in. Move the selector lever to the "'2"" position.

Release the "OD" cancel button.

Press in and release the "OD" cancel button, one time.

Move the selector lever to the "'1" position.

Press in and release the "OD'"" cancel button one more time.

Depress the accelerator pedal to the floor and release it.

Observe the judgement flickers as shown in Figure 2 on next page.

Figure 1

AUTOMATIC TRANSMISSION SERVICE GROUP
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NISSAN ELECTRICAL DIAGNOSIS
SELF DIAGNOSIS/CODE RETRIEVAL

JUDGEMENT OF SELF-DIAGNOSIS CODE:

All judgements flickers same .. All circuits that can be checked by self diagnosis are

Ist judgement flicker longer . .

2nd .

3rd judgement flicker longer . .

4th .

5th judgement flicker longer . .

6th .

7th judgement flicker longer . .

8th .

judgement flicker longer . .

9th .

10th judgement flicker longer . .

Sfunctioning properly.

Revolution sensor circuit is shorted or open.

Speed sensor circuit is shorted or open.

Throttle sensor circuit is shorted or open.

Shift solenoid "A" circuit is shorted or open.

Shift solenoid "B" circuit is shorted or open.

Timing solenoid or Overrun solenoid is shorted or open.
Lock-up solenoid circuit is shorted or open.

ATEF temp. sensor is shorted or open, or A/T control unit
power source is shorted or open.

Engine revolution signal circuit is shorted or open.
EPC solenoid circuit is shorted or open.

EPC solenoid circuit
\\\|lss/ C s
X Diagnostic 10th Judgement / illustrated here.
lndlcatP r Judgement Flicker Flicker Longer
Lamp Blinks l

2 Second
Start-up Blink

1/2 Second
Flicker

1 Second
Judgement Flicker
Code Recognized

Nissan Code Sequence

Figure 2

AUTOMATIC TRANSMISSION SERVICE GROUP

115




Technical Service Information

ONotes

AUTOMATIC TRANSMISSION SERVICE GROUP
116



