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PREPARATION AND PRECAUTIONS

Special Service Tools

Tool number
Tool name

Description

ST2505S001
Oil pressure gauge set
@ ST25051001

Oil pressure gauge

Measuring line pressure and governor
pressure

(@ ST25052000
Hose
(3@ ST25053000
Joint pipe
(@ ST25054000
Adapter
® ST25055000
Adapter
NT097
KV31103000 Installing differential side oil seal
Drift (Use with ST35325000)
NN
a: 59 mm (2.32 in) dia.
NT105 b: 49 mm (1.93 in) dia.
S$T35325000 Installing differential side oil seal
Drift (Use with KV31103000)
a: 215 mm (8.46 in)
b: 25 mm (0.98 in) dia.
NT417 c: M12 x 1.5P
KV31103200 Removing and installing ciutch return
Clutch spring compressor spring
a: 179 mm (7.05 in)
P b: 76 mm (2.99 in) dia.
NT425 c: 174 mm (6.85 in)
ST23540000 Removing and installing parking rod plate
Pin punch and manual plate
b
a
a: 2.3 mm (0.091 in) dia.
NT442 b: 4 mm (0.16 in) dia.
KVv32101000 Installing throttle lever and manual shaft
Pin punch retaining pins
a Removing and installing differential pinion
mate shaft lock pin.
NT410 a: 4 mm (0.16 in) dia.




PREPARATION AND PRECAUTIONS

Special Service Tools (Cont’d)

Tool number
Tool nhame

Description

ST3306S001
Differential side bearing
puller set
(1 ST3305100t1
Puller
(2 ST33061000
Adapter

NT413 ®

Removing differential side bearing inner
race

: 38 mm (1.50 in) dia.

: 28.5 mm (1.122 in) dia.
: 130 mm (5.12 in)

: 135 mm (5.31 in)

: 100 mm (3.94 in)

D Q0 TN

KV381054S0
(ST33290001)
Puller

NT414

e Removing differential side oil seal

o Removing idler gear bearing outer race

— EXCEPT MODEL 34X81 —

e Removing output shaft bearing outer
race from bearing retainer

e Removing output gear bearing outer
race from bearing retainer

— MODEL 34X81 —

o Removing differential side bearing outer

race

Removing needle bearing from bearing

retainer

: 250 mm (9.84 in)
: 160 mm (6.30 in)

[~

ST27180001
Puller

NT424

Removing idler gear
Removing output gear (Except model
34X81)

a: 100 mm (3.94 in)
b: 110 mm (4.33 in)
c: M8 x 1.25P

ST30031000
Puller

NT411

Removing reduction pinion gear bearing
inner race (Except model 34X81)

a: 90 mm (3.54 in) dia.
b: 50 mm (1.97 in) dia.

ST30021000
Puller

NT411

Removing differential side bearing
(Except model 34X81)

: 110 mm (4.33 in) dia.
: 68 mm (2.68 in) dia.

o

ST35272000
Drift

NT426

e Installing reduction pinion gear bearing
inner race

Installing idler gear bearing inner race
Installing output gear bearing inner race
{Except model 34X81)

a: 72 mm (2.83 in) dia.
b: 35.5 mm (1.398 in) dia.
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PREPARATION AND PRECAUTIONS

Special Service Tools (Cont’d)

Tool number

a: 67 mm (2.64 in) dia.

Tool name Description
ST37830000 Installing idler gear bearing outer race
Drift
a: 62 mm (2.44 in) dia.
NT427 b: 39 mm (1.54 in) dia.
ST33200000 Instalting differential side bearing (Except
Drift model 34X81)
a: 60 mm (2.36 in) dia.
NTO091 b: 44.5 mm (1.752 in) dia.
ST35271000 ) e Installing idler gear
Drift e Installing output gear (Except mode!
34X81)
a: 72 mm (2.83 in) dia.
NT115 b: 44 mm (1.73 in) dia.
ST33400001 e Installing oil pump housing oil seal
Drift e Installing output gear bearing outer race
onto bearing retainer (Except model
34X81)
a: 60 mm (2.36 in) dia.
NT086 b: 47 mm (1.85 in) dia.
KV40104840 Installing output shaft bearing outer race
Drift onto bearing retainer (Except model
A b 34X81)
a: 49 mm (1.93 in) dia.
NT108 b: 42 mm (1.65 in) dia.
KV38105710 — MODEL 34X81 —
Preload adapter o Measuring turning torque of final drive
assembly
e Measuring clearance between side gear
and differential case with washer
o Selecting differential side bearing
NT087 adjusting shim
ST35321000 b Instalting output shaft bearing
Drift —] (Model 34X81)
u
" a: 49 mm (1.93 in) dia.
NTO073 a b: 41 mm (1.61 in) dia.
ST30833000 b Installing differential side bearing outer
Drift H race {(Model 34X81)
"
a

NT073 b: 49 mm (1.93 in) dia.
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PREPARATION AND PRECAUTIONS

Commercial Service Tools

Tool name

Description

Pulter

NTO077

e Removing idler gear bearing inner race

e Removing and installing band servo pis-
ton snap ring

— EXCEPT MODEL 34X81 —

e Removing output gear bearing inner
race

e Removing differential side bearing

Drift

NT109

Removing idler gear bearing inner race
(Except model 34X81)

a: 34 mm (1.34 in) dia.

Drift

NT109

Installing needle bearing onto bearing
retainer (Model 34X81)

a: 36 mm (1.42 in) dia.

Drift

NT109

Removing output gear bearing inner race
{(Except model 34X81)

a: 33 mm (1.30 in) dia.

Drift

NT109

Removing differential side bearing (Except
model 34X81)

a: 38 mm (1.50 in) dia.

Drift

NT110

hiclieiele

Removing output shaft bearing inner race
(Except model 34X81)

a: 70 mm (2.76 in) dia.
b: 30 mm (1.18 in) dia.

Drift

NT111

(@

@

Instailing output shaft bearing inner race
(Except model 34X81)

a: 70 mm (2.76 in) dia.
b: 34 mm (1.34 in) dia.
c: 30 mm (1.18 in) dia.
d: 2 mm (0.08 in)
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PREPARATION AND PRECAUTIONS

Service Notice

e Before proceeding with disassembly, thor- e The valve body contains precision parts and
oughly clean the outside of the transaxle. It is requires extreme care when parts are
important to prevent the internal parts from removed and serviced. Place disassembled
becoming contaminated by dirt or other for- valve body parts in order, on a parts rack, for
eign matter. easier and proper assembly. Care will also

e Disassembly should be done in a cilean work prevent springs and small parts from becom-
area. ing scattered or lost.

e Use lint-free cloth or towels for wiping parts e Properly installed vales, sleeves, plugs, etc.
clean. Common shop rags can leave fibers will slide along their bores in the valve body
that could interfere with the operation of the under their own weight.
transaxle. e Before assembly, apply a coat of recom-

e Place disassembled parts in order, on a parts mended ATF to all parts. Apply petroleum
rack, for easier and proper assembly. jelly to protect O-ring and seals, or hold bear-

e All parts should be carefully cleaned- with a ings and washers in place during assembly.
general purpose, non-flammable solvent Do not use grease.
before inspection or reassembly. e Extremely care should be taken to avoid dam-

o Gaskets, seals and O-rings should be age to O-rings, seals and gaskets when
replaced any time the transaxle is disassem- assembling.
bled. e After overhaul, refill the transaxle with new

e ltis very important to perform functional tests ATF,

whenever they are indicated.

Supplemental Restraint System (SRS) “AIR
BAG” (Dual Air Bag System)

The Supplemental Restraint System “‘Air Bag'’ used along with a seat belt, helps to reduce the risk or

severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint

System consists of air bag modules (located in the center of the steering wheel and on the instrument

panel on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable.

Information necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

e Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system.

¢ Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses are covered with yellow insuilation either just before the
harness connectors or for the complete harness, for easy identification.

Supplemental Restraint System (SRS) “AlIR
BAG” (Single Air Bag System)

The Supplemental Restraint System “Air Bag’’ and used along with a seat belt, helps to reduce the risk
or severity of injury to the driver in a frontal collision. The Supplemental Restraint System consists of
an air bag module (located in the center of the steering wheel), a diagnosis sensor unit, warning lamp,
wiring harness and spiral cable. Information necessary to service the system safely is included in the
RS section of this Service Manual.

WARNING:

e To avoid rendering the SRS inoperative, which couid increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

e Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system.

e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual.
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DESCRIPTION

EXCEPT MODEL 34X81

Reverse clutch drum

Low one-way clutch
Rear planetary gear
Forward clutch
Overrun clutch

Low & reverse brake

Output shaft
Output gear

Front planetary gear

Cross-sectional View

Band servo piston

High clutch Converter housing

Brake band L
]

—— Torque converter

™~

Input shaft

L=kl

Final gear ——1—. !
%@Z
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DESCRIPTION
Cross-sectional View (Cont’d)

MODEL 34X81

Reverse clutch drum Band servo piston

High clutch
Front planetary gear

Low one-way clutch Reverse clutch

Qil pump assembly

Rear planetary gear Brake band
Forward clutch . / Converter housing
]
Overrun clutch
Low & reverse brake
.
Output shaft 7_1~

—— Torque converter

S~

Input shaft

\dier gear

Forward one-way clutch Reduction pinion gear

Final gear —

Differential case

SAT101EA
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DESCRIPTION

MODEL 34X68

Torque
converter

Oil

Overrun

Hydraulic Control Circuit

4th
speed cut
valve

QOverrun
clutch

control —{ |
valve

Lock-up — |
control
valve

Oil

cooler

=

E

Torque %
converter l
relief H

valve

Governor
vaive

Pressure
regulator
valve

=

Low & reverse

brake
. Reverse  Forward
High clutch Band servo clutch clutch
=0
ey (o)
o -

1-2

accumulator

valve

“4*‘_4_ﬂ

shift
valve

[
—

OD cancel
solenoid

j ||
reducing
i valve =—=
- = e )
23 sequence
» H L valve
j [ vaive TEoy
;} "Manual valve )
=i ﬂ PRND21 J
1 x
[1 =
Throttle
modifier

Pressure
modifier valve

X : Drain port
¥ : Orifice

Detent valve
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DESCRIPTION
Hydraulic Control Circuit (Cont’d)

MODEL 34X69 AND 34X70

Torque

Reverse Forward
Overrun
converter

e High clutch Band servo clutch  clutch

ot e
4th
speed -L!|
cut
valve
F1 | 3-2
timing
valve
1-2
accumulator
valve
Lock-up
control
vaive
Overrun
clutch| |
contro
valve AT
r___.__ 1-2
— shift valve
3-4 shift »~|-f
Lock-up L
L i WL fcancel I “L: 1st reducing L]
! N 11 ['solenoid M ” valve u
Torque “ Inin - -
converter HHH ;\Govemor % .
relief & 1 valvy
valve g R | m i _J
- - J —] I— ] - ’_T__‘ HTT
Pressure 8 ——
regulator !_— | ] — L
valve 3 —] -—1_J l
CEiETO ik o
Throttle ——1 | \‘L—* H 1
modifier ,__JI T ——— T T V T
valve 1T

x |
1l
OD cancel
solenoid

Kickdown
modifier
valve

X Drain port

Pressure
~w— : QOrifice ifi v
modifier valve

Throttle vaive
Detent valve

SATS509H
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DESCRIPTION

Hydraulic Control Circuit (Cont’d)
MODEL 34X80

Low & reverse
Torque o brake
converter OVerrun . Reverse  Forward
High clutch Band servo clutch clutch

[

o

1
4th r
speed cut
valve

Bl i

3-2 timing
g valve

Qverrun
clutch
control —{_
valve 1

Lock-up —|
control
valve

P

1-2
accumulator ||

cooler—

+ 1-2
shift
valve

Torque T
converter |-
relief : { iz o
valve e Ay resducing_
3-4 shift valve valve —
Governor
valve

4-2
sequence

valve__l

Pressure

et g Z
i |

OD cancel
solenoid

Pressure
modifier valve

) Detent valve Throttle vaive Kickdown
X : Drain port modifier
¥ : Orifice valve

SAT197I
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DESCRIPTION
Hydraulic Control Circuit (Cont’d)

MODEL 34X81

Reverse Forward
Overrun High clutch Band servo cluich  clutch

Low &
reversej
brake

Torque
converter

Oil clutch

S
[z

4th speed
cut valve —__{ ]
3-2
timing
valve
1-2
accumulator
Lock-up valve
control valve .l
Qverrun
clutch
control valve
l ¢ M-
1-2
. 3-2 shift " shift valve
3-4 shift valve i
| 1st reducing L kln
o4 M [valve 1 [
Torque G (] e -
overnor 3
ct)lrl\/fertelr valve ey ¢
reliet valve
: | 1l = l -J@ g
[ b - s I g T smalRams
Pressure ‘ 1 Manual valve (
regulator 1 —
valve - i :
———H q PRND2
Throttle \_\F__:
modifier |l
valve ‘W]DN
g Kickdown S 19 -
OD cancel ad modiar l‘l’ T
solenoid | L33 lvalve z” s
Pressure
modifier x
Throttie valve
Detent valve
X Drain port valve

o . Orifice

SAT198!
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DESCRIPTION

Shift Mechanism
CONSTRUCTION

iy
I

¢

SAT214H
@ Torque converter (@ Front internal gear d Overrun clutch
@ Oil pump @ Front planetary carrier Low one-way clutch
@ Input shaft @) Rear sun gear @ Low & reverse brake
(@ Brake band @ Rear pinion gear @) Parking pawl
(® Reverse clutch @ Rear internal gear €) Parking gear
(® High clutch @ Rear planetary carrier € Output shaft
@ Front sun gear @ Forward cluich @ |Idle gear
Front pinion gear Forward one-way clutch €9 Output gear
FUNCTION OF CLUTCH AND BRAKE
Clutch and brake components Abbr. Function

Reverse clutch R/C To transmit input power to front sun gear
High clutch H/C To transmit input power to front planetary carrier
Forward clutch F/C To connect front planetary carrier with forward one-way clutch
Overrun clutch 0/C To connect front p|anétary carrier with rear internal gear
Brake band B/B To tock front sun gear

When forward clutch is engaged, to stop rear internai gear from rotat-
Forward one-way clutch F/0.C L . . ) 9 g . P g

ing in opposite direction against engine speed

To stop front planetary carrier from rotating in opposite direction
Low one-way clutch L./0.C . P . P y 9 PP

against engine speed
Low & reverse brake L & R/B To lock front planetary carrier

AT-14



DESCRIPTION

Shift Mechanism (Cont’d)

OPERATION OF CLUTCH AND BRAKE

Shift posi- | Reverse High Forward | Overrun
tion clutch clutch ciutch clutch

Band servo Forward Low
ond 3rd 4th one-way | one-way
apply | release | apply | clutch | clutch

Low &
reverse
brake

Lock-up

Remarks

PARK POSITION

O

O

REVERSE POSI-
TION

NEUTRAL POS!-
TION

10O

1st

AT

D 2nd O " Q Q Automatic shift
"4 1234
3rd O | O |40 20| ®
ath O | & a® | @ | O O
2 st O O ' ' Automatic shift
12
2nd O+ 0| O |
1st O O ' ' O Locks {held sta-
1 tionary) in 1st
2nd O O O ' speed 1 « 2
*1 . Operates when overdrive switch is set to "OFF".
*2 . Oit 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 . Oit pressure is applied to 4th "apply" side in condition *2 above, and brake band contracts.
*4 . A/T will not shift to 4th when overdrive switch is set to "OFF" position.

O

Operates.

© Operates. During ''progressive’ acceleration.

® :

Operates but does not affect power transmission.

Control System

CONTROL SYSTEM

Engine

A/T

-

Throttle position
sensor

[ Governor valve

Lock-up cancel
solenoid*1

ECM

Overdrive

: OD cancel solenoid
control switch )

!
|

I

l

', *1: Equipped on model

| 34X69, 34X70 and 34X80
i
I
i
I
I
!

—  Electrical signal

mmp. : Hydraulic pressure

SAT985HA




DESCRIPTION

NOTE
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TROUBLE DIAGNOSES

Fluid leakage

SAT288G

Preliminary Check (Prior to Road Testing)
A/T FLUID CHECK

Fluid leakage check

Clean area suspected of leaking, — for example, mating
surface of converter housing and transmission case.

Start engine, apply foot brake, place selector lever in “D"”
position and wait a few minutes.

Stop engine.

Check for fresh leakage.

Fluid condition check

Fluid color Suspected problem

Rark or black with burned odor Wear of frictional material

Water contamination

Milky pink — Road water entering through

filler tube or breather

Varnished fluid, light to dark brown
and tacky

Oxidation
— Over or under filling
— Overheating

Fluid level check — Refer to MA section (CHASSIS AND
BODY MAINTENANCE).

Road Testing

Perform road tests using ‘“‘Symptom’” chart. Refer to page

AT-20.

“p” POSITION

1. Place selector lever in P’ position and start engine. Stop
engine and repeat the procedure in all positions, including
neutral position.

2. Stop vehicle on a slight upgrade and place seiector lever in
“P” position. Release parking brake to make sure vehicle
remains locked.

“R” POSITION

1. Manually move selector lever from “P" to "R’', and note
shift quality.

2. Drive vehicle in reverse long enough to detect slippage or
other abnormalities.

“N” POSITION

1. Manually move selector lever from “R” and “D” to “N”.and
note shift quality.

2. Release parking brake with selector lever in *'N” position.

Lightly depress accelerator pedal to make sure vehicte
does not move. (When vehicle is new or soon after clutches
have been replaced, vehicle may move slightly. This is not
a problem.)

AT-17



TROUBLE DIAGNOSES

@\%

RIrErdole sl Drive at different
throttie positions

SAT497G

Road Testing (Cont’d)
“D” POSITION

1.

2.

Manually move selector lever from N’ to D" position, and
note shift quality.

Using the shift schedule as a reference, drive vehicle in “D”
position. Record, on symptom chart, respective vehicle
speeds at which up-shifting and down-shifting occur. These
speeds are to be read at three different throttle positions
(light, half and full), respectively. Also determine the timing
at which shocks are encountered during shifting and which
clutches are engaged.

Determine whether lock-up properly occurs while driving
vehicle in proper gear position and at proper vehicle speed.
Check to determine if shifting to overdrive gear cannot be
made while OD control switch is ““OFF"’.

Drive vehicie in “D;"” position at haif to light throttle posi-
tion. Keep driving at 60 to 70 km/h (34 to 43 MPH). Fully
depress accelerator pedal to make sure transaxie down-
shifts from 3rd to 2nd gear.

Drive vehicle in "D, position at half to light throttle posi-
tion. Keep driving at 25 to 35 km/h (16 to 22 MPH). Fully
depress accelerator pedal to make sure transaxie down-
shifts from 2nd to 1st gear.

“2” POSITION

1.

2.

4.

5.

6.

Shift to ''2" position and make sure vehicle starts in 1st
gear.

Increase vehicle speed to make sure transaxle upshifts from
1st to 2nd gear.

Further increase vehicle speed. Make sure transaxle does
not upshift to 3rd gear.

Drive vehicle in ““2," position at half to light throttie position.
Keep driving at 25 to 35 km/h (16 to 22 MPH). Fuily depress
accelerator pedal to make sure transaxle downshifts from
2nd to 1st gear.

Allow vehicle to run idle while in ''2"’ position to make sure
that transaxle downshifts to 1st gear.

Move selector lever to ‘D’ position and allow vehicle to
operate at 30 to 40 km/h (19 to 25 MPH). Then, shift to ‘2"
position to make sure transaxle downshifts to 2nd gear.

“1” POSITION

1.

2.

3.

Place selector lever in 1" position and accelerate vehicle.
Make sure transaxie does not shift from 1st to 2nd gear
although vehicle speed increases.

Drive vehicle in ““1” position. Release accelerator pedal to
make sure that engine compression acts as a brake.

Place selector lever in “D”" or 2" position and allow vehi-
cle to run at 15 to 25 km/h (9 to 16 MPH). Then move seiec-
tor lever to ‘1" position to make sure transaxle downshifts
to 1st gear.

AT-18



TROUBLE DIAGNOSES
Road Testing (Cont’d)
SHIFT SCHEDULE

Drive the vehicle for approx. 10 minutes. Measure the oil tem-
perature. When the oil temperature becomes between 50 and
80°C (122 and 176°F), carry out this check.

VEHICLE SPEED WHEN SHIFTING GEARS
Model 34X68

Throttle posi- Vehicle speed km/h (MPH)

tion D, - D, D, — Dy D, —» D, D, » D, D, — D, D, - D, 1, - 1,
Full throttle 48 - 56 88 - 96 . 133 - 141 80 - 88 37-45 45 - 53
u (30 - 35) (55 - 60) (83 - 88) (50 - 55) (23 - 28) (28 - 33)
Half throftle 31 -39 54 - 62 102 - 110 75 - 83 44 - 52 7-15 45 - 53
(19 - 24) (34 - 39) (63 - 68) (47 - 52) @7 - 32) (4-9 (28 - 33)

Model 34X69 and 34X70

Throttle posi- Vehicle speed km/h (MPH)

tion D, » D, D, — Dy D, —» D, D, » D, D, — D, D, - D, 1, > 1
Full throttie 51-60 94 - 102 _ 136 - 144 85 - 93 40 - 48 48 - 56
(32 - 37) (58 - 63) (85 - 89) (53 - 58) (25 - 30) (30 - 35)

Half throttle 30 - 38 52 - 60 97 - 105 67-75 42 -50 8-16 48 - 56
(19 - 24) (32 - 37) (60 - 65) (42 - 47) (26 - 31) (5 - 10) (30 - 35)

Model 34X80

Throttie posi- Vehicie speed km/h (MPH)

tion D, » D, D, — D, D; — D, D, - D, D, — D, D, — D, 1, - 1,
Full throttle 52 - 60 100 - 108 145 - 153 Q0 - 98 40 - 48 49 - 57
u (32 - 37) (62 - 67) (90 - 95) (56 - 61) (25 - 30) (30 - 35)
Half throttle 30 - 38 53 - 61 103 - 111 69 - 77 42- 50 8-16 49 - 57
(19 - 24) (33 - 38) (64 - 69) (43 - 48) (26 - 31) (5-10) (30 - 35)

Model 34X81

Throttle posi- Vehicle speed km/h (MPH)

tion D, - D, D, — D, D, - D, D, — D, D, — D, D, - D, 1, = 1,
Full throttle 58 - 66 107 - 115 . 160 - 168 96 - 104 39 - 47 48 - 56
(36 - 41) (66 - 71) (99 - 104) (60 - 65) (24 - 29) (30 - 35)

Half throttle 33 - 41 57 - 65 105 - 113 69 - 77 45-53 8- 16 48 - 56
a (21 - 25) (35 - 40) (65 - 70) (43 - 48) (28 - 33) (5 - 10) (30 - 35)
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TROUBLE DIAGNOSES
Road Testing (Cont’d)

ROAD TEST SYMPTOM CHART - ON VEHICLE >
Numbers are arranged in order of probability.
Perform inspections starting with number one
and work up.
Circled numbers indicate that the transaxle o o
must be removed from the vehicle. o 2 z
> = 2 g >l
L = c 51 2
D: Valve expected to be malfunctioning F 2 o g g £l
& g ] 3 5 S| s
= a o ® o | 2
5 o .‘S 3, L N I ) a o|lolo| SIS
2 s 3L £ 2|lzi3|2|¢|lals!35|2|¢
g8 213 3 8|85 |8 |22 121°]oe
S 5 5|2 o flsie|sl5lElElElS]S
© £ 5|3 £ S|E|B12|2l515/5]¢]a
= S = 2 o 2 S 2 & o v lofa] 2 o
8 8 Sl & S|8|Ej=la|as|d|{Lld]a
Sharp shocks in shifting from ""N" to D" position 1 2 5 3 4 17
When shifting from 1st to 2nd or
2nd to 3rd 1 2 4 316
When shifting from 3rd to 4th 1 2 . 4 . 3 5
o When-shifting from D to 2 and 1
Shift shocks position. . . s | s
When OD switch is set from
“ON" to "OFF"
Y.W.].en sl?l-ftmg from 2nd to ist in 1 9 4 3 5
1'" position
When shifting from 1st to 2nd 1 2 4 3
Shift slippage when upshifting When shifting from 2nd to 3rd 1 2 4 3
When shifting from 3rd to 4th 1 2 4 3
When shifting from 4th to 2nd 1 2 5 3
Shift slippage with accelerator |When shifting from 4th to 3rd 1 2 4 3
pedal depressed When shifting from 4th to 1st ., s s
and shifting from 3rd to 1st
When vehicle starts 1 2 . 4 . 3
Poor power/acceleration
When upshifting 1 2 . 4 . 3
Wher’1‘ s”hutmr_:;‘from D" to "2 1 2 4 3
and "1’ position
When OD switch is set from
i ki . .
No engine braking "ON" to "“OFF" 1 2 4 3
YVI"x'en shrftmg from 2nd to 1st in 1 o 4 3 5
‘1" position
Too low a gear change point ’
from 2nd to 3rd and from 3rd to | 1 . . 3 . 2 6
2nd.
Too high a gear change point
from 2nd to 3rd and from 3rd to § 1 . . 3 . 2 6
Shift quality ond.
Too low a gear change point 1 3 5 5
from 2nd to 1st in ''1"" position.
Too high a gear change point 1 3 P 6
from 2nd to 1st in 1" position.
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TROUBLE DIAGNOSES

Road Testing (Cont’d)

OFF VEHICLE

sjusuodwos bupjied

pueq oyeig

Y2IN|o 8S18A8) § MO

12

17

11

YoIn{o ABM-3u0 Mo

yoIn|o uniaag

16

15
10

yoinjo ABM-su0 plemiod

Uojn|o plemio4

14

13

10

Yonja ubiy

YoIn[o asiaAsy

11

10

dwnd 10

19119AU0D anblio}

11

ON VEHICLE

Bulilm pue YolMs |043u00 4O

Jojow 18}4B}S pue Uyoums uoiubj

G-N Jotejnwnooy

ased|a) OALBS JOIB|INWINDDY

SAJBA PIOUB|OS YOJN|2 JoaAU0D anbio]

SAJBA PIOUBIOS |80UBD (O

BAIBA JOUIBAOD

ainssaud Jousdsaon

aAjen aouenbas g

BA[BA |043U0D dn-3207

BA[BA IND paads Yy

BAlBA JBIIPOW B|HOIY )

SAIBA J8i(8J J9LIBAUOD BNnblo}

aAleA Buionpal 1sy

aalea Buiwg g-¢

SA[EA IO}B[NWNDOE Z-|

SABA ID1JIPOLU UMOPYOIIY
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TROUBLE DIAGNOSES

Road Testing (Cont’'d)

A

Numbers are arranged in order of probability. |- ON VEHICLE
Perform inspections starting with number one
and work up. .
Circled numbers indicate that the transaxle

must be removed from the vehicie. o
[
d >
- 24 K 3
!::}: Valve expected to be malfunctioning - £ 2 g S| o
= = c ® 512
E - 9 2 > 518
3 g 2 3 5 515
o Q - o ]
% % % [ * g o [0 [0 5 %
- [
T2 3le 2 5121212182122 81¢
s 8 o|lF 5 2|85,
S 5 Sl2 o Slsie|lwlslE|E|E(S]|5
F = 518 ¢ el el E Sjlalc|SsiS E| @
- &t |2 @ ¢ 5 2 §l 0o tleolal? o
& 8§ E|f & G|lS|E|sj&|s|&|L|{8]&
Faiiure to change gear from 4th
to 2nd with accelerator pedal 1 3 2 6
depressed.
Failure to change gear from 3rd
to 2nd with accelerator pedal 1 . . 3 . 216
depressed.
Failure to change gear from 1st 4 3 P 6
to 2nd in D" and '2" position.
Shift quality Vehicle does not start from
gt e s e " 1 3 216
1st” in "D and ‘2" position.
Failure to change gear to 3rd 1 3 2 6
and 4th in D" position. ) ’ ' 0
Changes gear to 1st directly
when selector lever is set from 1 . . 3 . 2 6
"D to 1" position.

Chgqges gear to 2nd in "1 1 3 2 6
position.
Lock-up point is extremely high 1 3 2 5
or fow.

Lock-up quality Izrque converter does not lock- 4 . _ 3 ' s |7
Lock-up is not released when

; 1 2

accelerator pedal is released.

Engine does not start in "P" and "N" positions or engine starts 2 3

in positions other than P’ and "N positions.

Vehicle moves with selector lever in ‘P’ position. . 1
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TROUBLE DIAGNOSES

Road Testing (Cont’d)

OFF VEHICLE

spusuodwod Bunjed

pueq ajeiq

LOINIO 8S19A8) P MOT

Yoin|o ABm-auo mo-|

Yoin[o uniiea0

yomnio ABm-auo piemiod

YoInjo pLemio4

yoinio ybiH

YoInjo asioAdYy

dwnd {10

JaudALOD anbuo]

ON VEHICLE

Buliim pue yoUMs |04U0D QO

10}0W JdMBIS pUB Youms uoluby

Q-N i0je|NWNIdY

95B9|9) OAIOS JOJB|INLINDIDY

SA[BA PIOUB|OS YOIN[O J8LBALO0D dnbio}

BA|BA PIOUD|OS |9OUED A0

SA|BA IOUIBAOYH

ainssaid Jouidnon

aA|BA 9ouanbaes gz-v

OA|BA [041U00 dN-Y207

aAjeA Ino paads yip

AA|BA JBlipows 8|10 L

OA[BA J110.) J8LIBAUOD enbio)

aAleA Bulonpal 1sy

anjea Buiwy g-¢

BAJBA 10JR{NWNDJE Z-|

BA[BA 1B1IPOW UMOPYIIY
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TROUBLE DIAGNOSES

2

S

Less
than
5 sec.

»

7

m

Stall Tasting
STALL TEST PROCEDURE
1. Check A/T and engine fluid levels. If necessary, add fluid.
2. Drive vehicle for about 10 minutes until engine oil and ATF
reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)
SAT6478B
3. Set parking brake and block wheels.
4. Install a tachometer where it can be seen by driver during
test.
SAT513G
5. Start engine, apply foot brake, and place selector lever in
“D" position.
SAT767B
6. Accelerate to wide-open throttle gradually while applying
- foot brake.
SN 7. Quickly note the engine stall revolution and immediately
release throttle.
N\ o During test, never hold throttie wide-open for more than §
2 seconds.
Stall revolution standard:
= 2 Refer to SDS, AT-166.
&
SAT514G
8. Move selector lever to **N"’ position.
9. Cool off ATF.
e Run engine at idle for at least one minute.
10. Repeat steps 5 through 9 with selector lever in *'2", “1"" and
“R” positions.
SAT771B
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TROUBLE DIAGNOSES

JUDGEMENT OF STALL TEST

Stall Tasting (Cont’d)

Selector lever position Judgement
D H 0] L
2 H 0] L
1 H 0 L
R e} H L
l

Damaged components

: Stall revolution is normal.

. Stall revoiution is higher
than specified.

. Stall revolution is lower
than specified.

Low & reverse brake
Overrun clutch \ \
A o (VT "
_y

Forward one-way
cluth

Hydraulic circuit for
line pressure control
(Line pressure is low.)

Engine

_ Torque converter
one-way clutch

- Reverse ciutch

Low one-way clutch

*—&
| »
D H (o]
2 H (6]
1 H e}
R H e}
Selector lever position Judgement

AT-25

Clutches and brakes except
high clutch, brake band and
overrun clutch are OK.
{Condition of high clutch,
brake band and overrun
clutch cannot be confirmed by
stall test.)

SAT871H




TROUBLE DIAGNOSES

Test port for
line pressure

Test port for
governor pressure

SAT565D

SAT647B

S/
ST25054000

SAT513G

SAT494G

Pressure Testing

e Location of pressure test port.
e Always replace pressure plugs as they are self-sealing
bolts.

LINE PRESSURE TEST PROCEDURE

1. Check A/T and engine fluid levels. If necessary, add fluid.
2. Drive vehicle for about 10 minutes until engine oil and ATF
reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)

3. Install pressure gauge to line pressure port.

4. Set parking brake and block wheels.
Continue to depress brake pedal fully while performing line
pressure test at stall speed.

5. Start engine and measure line pressure at idle and stall
speed.
Line pressure:
Refer to SDS, AT-166.

JUDGEMENT OF LINE PRESSURE TEST

¢ If line pressure does not rise, first check to make sure that
throttle wire is connected properly.

1) When line pressure while idling is low at all positions (*'D",
“2”, 17, "R and “P”"), the problem may be due to:

¢ Wear on interior of oil pump

AT-26



TROUBLE DIAGNOSES

Pressure Testing (Cont’d)

e Oil leakage at or around oil pump, control valve body, trans-
mission case or governor

e Sticking pressure regulator valve

e Sticking pressure modifier valve

2) When line pressure while idling is low at a particular
position, check the following.

e If oil leaks at or around low & reverse brake circuit, line
pressure becomes low in ‘R" position. But line pressure is
normal in “P", “D", “2" or ‘1" position.

3) When line pressure is high while idling, pressure regulator
valve may have stuck.

GOVERNOR PRESSURE TESTING

1. Check A/T and engine fluid levels. If necessary, add fluid.
2.. Drive vehicle for about 10 minutes until engine oil and ATF
reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)

/) 7 ~/ 3. lInstall pressure gauge to governor pressure port.
= (ﬁ\ /
ST25055000

)

I,
795,
N /
Pressure " ]
~
gauge  —

4. Set parking brake and block rear wheels.

5. Jack up front wheels.

6. Set selector lever in D position and drive vehicle.
Be careful of rotating wheels.

Governor pressure:

e Governor pressure is not generated when vehicle is
stopped. (front wheels are not rotating.)

e Governor pressure rises gradually in response to vehicle
speed. (front wheel rotating speed.)

It not, check governor valve assembly. Refer to AT-36.

SATA499G
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TROUBLE DIAGNOSES

Wiring Diagram — AT —

AT-A/T-01
IGNITION SWITCH N <Lp: LHD models
ON or STRAT <{B> . BHD models
1 €D : For Europe and Israel
FUSE & : Except ED
BLOCK | Refer to EL-POWER. . GA engine
(5] : SR engine
f
‘Tlugin [Q&]] J Y %Next page
Y Y @ mumma—— 0_
Y
L A/T CONTROL
I Y v o Lo VALVE &2 :
! @ e T L
[[301] COMBINATION VALVE CLUTCH
METER (0D OFF SOLENOID
@ INDICATOR) Y VALVE
Ex
L= Digas =
OR/B % VALVE OR/B P ‘B
| 2]
e . O
Owx(Tm 0R/B w[20Fk OR/B on/e +
GAD
- P/B P/B
@B (FTR)
OwE>m 0R/B (7w OR/B (F s G on/s@l-on/s-.- [_?] I(__gjlll
i € @D iy L
OR/B -
e KSEw OR/B o7 s OR/B =GR * i
OVERDRIVE
e | SR L
\__,)T TR) P/B Next page
lEY]
JOINT

8 CONNECTOR-1

]

L H .
B 1 1 B i
o1 1 ] 1 o '
1+ 1 i
ettt 0 Refer to last page
: : (Foldout page) .
| N 33J32131]30]/22\|29[28]27! | . (224
i T, ] ’
oloslalalolo1oo[1o]18]17) w  [42l41]40{39|38[E7136| B34 W (213
| R : &Y @D @B
112]3 1]2]3]4| €22, €20 (FFE)
[T 13[4I5]6] W 4]5|6] B 5l6]718] B G a3 B
[ a]1[1[a[1]]1]1] ¢2D
2[21213]3]3]3[4l4[4p BR

AT-28
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TROUBLE DIAGNOSES

Wiring Diagram — AT — (Cont’d)

AT-A/T-02
ECM
e NTROL
<> : LHD models
LKUP MODULE) {B> : RHD models
EB NEUT :
P> : Except for Europe
[EXY] [E] and Israel
<{AB> : GA engine for Australia
P/B G/0R
@ RGN &P : Except &b
L 5 *1--- A6 30  <EB> 115
P/B G/.OH
P/B G/0R G/OR
® & @
----- [BA]
e G @
P/B G/0R G/0OR
Preceding ' p/8 : O
page <dp v I
INHIBITOR
SWITCH
€222
ke /v & To EL-BACK/L
B B —’ﬂ
B B
= =&
€5D
F?Ef?g tg last)page
— u age) .
B[ —=J5[e[7]6] @® (2314 €D oldout pag
R EEEGHE LR 5(6]7|18] 6Y \3]4/ oY ™8  E0d
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TROUBLE DIAGNOSES

D 1
0FF Y|

DISCONNECT

FE T

2]

SATO76!

Electrical Components Inspection

OVERDRIVE CONTROL SWITCH
e Check continuity between two terminails.

OD switch position Continuity
ON No
OFF Yes

DISCONNECT

SAT0771

INHIBITOR SWITCH

inhibitor switch.

e Check continuity in “N”, “P” and “R" positions.
e With manuat shaft held in “N”’ position, turn manual shaft an
equal amount in both directions to see if current flow posi-
tions are nearly the same. (When manual lever is in each
position, continuity normally exists within 1.5°
direction.) If current flows outside normal position, or if nor-
mal flow position is out of specifications, properly adjust

Model 34X68

oD

o
-
A

SATO781

Model 34X69, 34X70, 34X80, 34X81

. DISCONNECT

CI‘D

Torque converter clutch
solenoid valve

valve

OD cancel 571,
solenoid &> w

SATI48HA

Position Terminal No. Continuity
Park/neutral position ®@—@ No
Reverse position ®@—@ Yes
OD CANCEL SOLENOID VALVE AND TORQUE
CONVERTER CLUTCH SOLENOID VALVE
e Check resistance between terminals.
Solenoids Terminal No. Resistance
OD cancel solenoid @—0
valve
Approximately 25Q
Torque converter D—0

clutch solenoid vaive

AT-30
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ON-VEHICLE SERVICE

Control Valve Assembly and Accumulator
REMOVAL
1. Drain ATF from transaxle.

2. Remove oil pan and gasket.

<, AIT solenoid
LVK harness /

connector

Model
34X68

Harness
terminal body

3. Disconnect A/T solenoid harness connector.

4. Remove stopper ring from A/T solienoid harness terminal
body.

5. Puli out A/T solenoid harness from transmission case by
pushing terminal body.

SAT995CB

AT-31




ON-VEHICLE SERVICE

Control Valve Assembly and Accumulator

Model 34X69, 34X70, 34X80, 34X81

C

Wy
s

terminal body

(Cont’d)

1A

SAT700D

6. Remove control valve assembly by removing fixing bolts.
Bolt length, number and location:

Bolt symbol ® O] ©®
Bolt length "¢ 25.0 33.0 40.0 435
984 . . .
Bom o mm (| (©984) | (1209 | (1678) | (1719)
Number of bolts 2 6 5 2

Tightening torque
N'm (kg-m, in-ib)

7-9(0.7 - 0.9, 61 - 78)

AT-74.

air if necessary.

SAT497H

INSTALLATION

AT-32

e Hold each piston with a rag.

o Be careful not to drop manual valve, tube connector, tubes
and 3-R accumulator return spring.
7. Disassemble and inspect control valve assembly if neces-
sary — Refer to “"REPAIR FOR COMPONENT PARTS”,

8. Remove 3-R and N-D accumulators by appiying compressed

o Set manual shaft in Neutral position, then align manual
plate with groove in manual valve.
e After installing control valve assembly, make sure that
selector lever can be moved to all positions.



ON-VEHICLE SERVICE

Throttle Wire Adjustment

SEC. 319

Model 34X68, 34X69 Model 34X70

A/T throttle wire bracket

A/T throttle wire bracket
Throttle drum
Throttle drum

A/T throttle wire assembly
A/T throttle wire assembly

Model 34X81 Model 34X80
Intake manifold support bracket
N \ A/T throttle wire bracket
o @)
“ NN -A/T throttle N O Throttle drum
\N wire bracket O~
~ 2
b %)
/ ® ‘ : _
N - ‘\

Front Q
Front
[O)15.7 - 205

A/T throttle wire assembly

— @44 -58
(0.45 - 0.59,
39.1 - 51.2)

@ : Nem (kg-m, in-Ib)
O] : Nem (kg-m, ft-ib)

SATO79I
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ON-VEHICLE SERVICE

Engine side

bracket

P. (Full throttle position)
Throttle drum

Direction U
r P2 t
. (idling
) | position)
[ l
Direction T
i (at P!)
L

L (at P))

/—Adjusting tube

Lock plate

Return
spring

SAT551D

4/4

Throttle opening

Vehicle speed

SAT669H

Throttle Wire Adjustment (Cont’d)

1.
2.

3.

Turn ignition switch to OFF.
While pressing lock plate, move adjusting tube in direction
“T" (Transaxle side).
Return lock plate.
(Adjusting tube is locked at this time.)
Move throttle drum from *“P,” to ““P,” quickly. Adjusting
tube moves in direction “U"” (Engine side) while depressing
the lock plate. Ensure that throttle wire stroke “L” is within
the specified range, between full throttle and idle.

Throttle wire stroke “L”:

40 - 42 mm (1.57 - 1.65 in)

Adjust throttle wire stroke after accelerator wire is installed
and adjusted.
When connecting throttle wire to throttie drum, do not use
tools. Manually hook it.
Put mark on throttle wire to facilitate measuring wire stroke.
Ciamp throttle wire at proper positions shown in the illus-
tration after adjusting throttle wire.
After properly adjusting and clamping throttle wire, ensure
the parting line is as straight as possible.

If throttle wire stroke is improperly adjusted the following prob-
lems may arise.

“P," is the throttie drum fully-open position. When “P,” is
too far in direction “T", the shift schedule will be 2 in the
figure. And the kickdown range will greatly increase.
When "'P," is too far in direction ""U"’, the shift schedule will
be ) in the figure. And the kickdown will not occur.
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ON-VEHICLE SERVICE

Control Cable Installation and Adjustment

e Move selector lever from the P’ range to the 1" range.
You should be able to feel the detents in each range.

e The control cable needs adjustment in the following cases:
1) When the detents cannot be felt;

2) When the pointer indicating the range is lmproperly
aligned.

e Always adjust control cable when it is removed from selec-

tor lever or manual shaft.

SEC. 349

Selector lever assembly

Front <;j

4.4 - 5.9 (0.45 - 0.60, 39.1 - 52.1) Transaxle
Cable bracket

[®)] 4.4 - 59 (0.45 - 0.60, 39.1 - 52.1)

44 -59

(0.45 - 0.60, )
391 - 52.1) Floor panel
[Cl17.5 - 237 (1.8 - 24, 13 - 17)
Sub frame \[@)] 4.4 - 5.9 (0.45 - 060, 3.1 - 52.1)

[C] 118 - 147 (1.2 - 1.5, 8.7 - 10.8)
A/T control cable assembly @ . Nem (kg-m, in-b)

[C] : Nem (kg-m, ft-Ib)

SATA499HA
- INSTALLATION
/ g 1. Place selector lever and manual shaft at ""P"’ position.
\\ /.'67 Sefector lever 2. Connect control cable to selector lever and tighten control
(i C’a{“p\ sy cable lock nut. Clamp control cable to selector lever
Selector Iever bracket / / bracket.

(/s
4 I

/4 Lock nut Ar'\\\?n' o \

S V -44 59 N-m
-{0.45 - 0.6 kg- m,
~~39.1 - 52.1 in-Ib) SAT230EA

AT-35




ON-VEHICLE SERVICE

Control Cable Installation and Adjustment
(Cont’d)

ontrol cable 3. Connect controi cable to manual shaft and clamp controi
Controt cab! /@ \\< cable to bracket at transaxle.

L 4. Pull control cable in the direction of the arrow shown in the
illustration by specified force.
Specified force: 6.9 N (0.7 kg, 1.5 Ib)

\

\
p

5. Return control cable in the opposite direction of the arrow

0 B Be )IE7S ;
— 2PN E z 1\( for 1.0 mm (0.039 in).
yf) / ag/ P @OO\ \;" 6. Tighten control cabie lock nut.
(Lock nut 2= 2 o\ | 7. Move selector iever from "'P" position to 1" position. Make
\® < s O\ sure that selector lever can be moved smoothly without any

A sliding noise.
8. Apply grease to contacting areas of selector lever and con-
| trol cable. Install any part removed.

Control cabie

.

\ 4

SAT576E

ADJUSTMENT

1. Loosen control cable lock nut at transaxle side.

2. Place selector lever and manual shaft at ‘P’ position.

3. Pull control cable in the direction of the arrow shown in the
illustration by specified force.

Manual shz,m Specified force: 6.9 N (0.7 kg, 1.5 Ib)

4. Return control cable in the opposite direction of the arrow

ET\ ( for 1.0 mm (0.039 in).

Tighten contro! cable lock nut.

o o

gl Move selector lever from ‘P’ position to *'1” position. Make
sure that seiector lever can be moved smoothty without any
sliding noise.
7. Apply grease to contacting areas of selector lever and con-
trol cable.

SATS77E

< Governor Valve
1. Remove air duct.

\-/ 2. Remove governor cap snap ring.
. 3. Remove governor cap.
D

SATS59D
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ON-VEHICLE SERVICE

Governor valve

assembly )M

SAT560D

i
Manua! shaft =

——XZ= Inhibitor switch -

SATS580E

ST33290001

=

UAT006

Governor Valve (Cont’d)

4.
5.

Remove governor valve assembly from transaxle.
Check governor valve assembly if necessary — Refer to
“DISASSEMBLY’’, AT-65.

Inhibitor Switch Adjustment

1,
2.
3.

Remove control cable end from manual shaft.
Set manual shaft in *'N’’ position.
Loosen inhibitor switch fixing bolts.

Use a 4 mm (0.16 in) pin for this adjustment.

insert the pin straight into the manual shaft adjustment hole.
Rotate inhibitor switch until the pin can also be inserted
straight into hole in inhibitor switch.

Tighten inhibitor switch fixing bolts.

Remove pin from adjustment hole after adjusting inhibitor
switch.

Reinstall any part removed.

Adjust control cable — Refer to ‘““Control Cable Installation
and Adjustment”, AT-35.

Check continuity of inhibitor switch — Refer to “‘Electrical
Components Inspection”, AT-30.

Differential Side Oil Seal Replacement

1.

2.

Remove drive shaft assemblies. — Refer to FA section
(“Removal”, “FRONT AXLE — Drive Shaft").
Remove oil seals.
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ON-VEHICLE SERVICE

Differential Side Oil Seal Replacement (Cont’d)

KV31103000
and ST35325000

Transmission case side (LHS)

KV31103000 ﬁ

SAT259EA

3. Install oil seals.

Transmission
case side side

Oil
seal

Converter housing

SAT639D

specifications.

e Apply ATF to oil seal surface before installing.

e Install oil seals so that dimensions “A’” and ‘B’ are within

Unit: mm (in)

A

B

65 -6.5(0.217 - 0.256)

0.5 (0.020) or less

4. Reinstall any part removed.

AT-38



REMOVAL AND INSTALLATION

inhibitor switch Removal

harness connector e Remove battery and bracket.

e Remove air duct.

e Disconnect A/T solenoid harness connector, inhibitor switch
harness connector and speedometer pinion harness con-
nector.

Disconnect throttle wire at engine side.

Drain ATF.

Remove undercover and side cover.

Disconnect control cable from transaxlie.

Disconnect oil cooler hoses.

ftree,
tharness connectorLLl

SAT501H

i e Remove drive shafts — Refer to FA section (‘‘Removal”,

“FRONT AXLE — Drive Shaft").
e Remove exhaust front tube.
e Remove starter motor from transaxie.

=
SAT590D

e Remove front and rear gussets and engine rear plate.
e Remove bolts securing torque converter to drive plate.
Rotate crankshaft for access to securing bolts.

e Support engine by placing a jack under oil pan.

Do not place jack under oil pan drain plug.

Support transaxle with a jack.

Remove LH and rear mountings from transaxle.
Remove bolts fixing A/T to engine.

Lower transaxle while supporting it with a jack.

SAT701D
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REMOVAL AND INSTALLATION

Installation

e Drive plate runout
Maximum allowable runout:
Refer to EM section (“Inspection”, “CYLINDER
BLOCK?”).
It this runout is out of allowance, replace drive plate with
ring gear.

SATO037C

e When connecting torque converter to transaxle, measure
distance A"’ to be certain that they are correctly assem-
bled.

Distance “A’":
Except model 34X81
21.1 mm (0.831 in) or more
Model 34X81
15.9 mm (0.626 in) or more

Straightedge

SAT573D

e Install converter to drive plate.
e With converter installed, rotate crankshaft several turns to
check that transaxle rotates freely without binding.

SAT581D

Q) [ e Tighten bolts fixing transaxle
GA engine models

@ A/T to engine
® Engine (gusset)

T

ighteni Bolt length *'¢""
Bolt No. Tightening torque o) eng.t ¢
N-m (kg-m, ft-1b) mm (in)
@ 30 - 40 (3.1 - 4.1, 22 - 30) 50 (1.97)
@ @ .30 - 40 (3.1 - 4.1, 22 - 30) 30 (1.18)
® 16 - 21 (1.6 - 2.1, 12 - 15) 25 (0.98)
Front gusset to 30 - 40 (3.1 - 4.1, 22 - 30) 20 (0.79)
SAT574D engine
Rear gusset to 16 - 21 (1.6 - 2.1, 12 - 15) 16 (0.63)
engine

AT-40



REMOVAL AND INSTALLATION

@® A/T to engine

® Engine to
A/T

SATB3BA

Installation (Cont’'d)
SR engine models

@ 70 - 79 (7.1 - 8.1, 51 - 59) 55 (2.17)
©) 70-79 (7.1 - 8.1, 51 - 59) 50 (1.97)
©) 70 - 79 (7.1 - 8.1, 51 - 59) 65 (2.56)
@ 30 - 40 (3.1 - 4.1, 22 - 30) 25 (0.98)
® 30 - 40 (3.1- 4.1, 22 - 30) 40 (1.57)

Reinstall any part removed.
Adjust throttle wire and controtl cable. Refer to “ON-VEHI-
CLE SERVICE", AT-33, 35.

- Check inhibitor switch. Refer to ‘“‘Electrical Components

Inspection’, AT-30.

Refill transaxie with ATF and check fluid level, AT-17.
Move selector lever through all positions to be sure that
transaxle operates correctly. With parking brake applied,
idle engine. More selector lever through “N"" to "D, to ‘2",
to “1” and "R"”. A slight shock should be felt through the
hand gripping the selector each time the transaxle is
shifted.

Perform road test — Refer to “ROAD TESTING”', AT-17.
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MAJOR OVERHAUL

All Models
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MAJOR OVERHAUL

All Models (Cont’d)
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MAJOR OVERHAUL

Except Model 34X81
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MAJOR OVERHAUL

Model 34X81
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MAJOR OVERHAUL

Shift Control Components

SEC. 349 [®]4.4 - 5.9 (0.45 - 0.6, 39.1 - 52.1)

Control cable clamp J /
\W R Selector lever (@
release button

Return spring

Selector lever knob

A/T control cable

Position indicator

%/‘Position indicator lamp

[Cl11.8 - 147
(1.20 - 1.50, 8.76 - 10.84)
44 -59 )
(0.45 - 0.6, 39.1 - 52.1) [@] - Nem (kg-m, in-lb)
Dust cover PJ : Nem (kg-m, ft-lb)

Control lever assembly—/

SAT080!
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MAJOR OVERHAUL

Oil Channel

Torque converter pressure
High clutch pressure (| ock-up released)
S/R accumulator shoulder pressure
S§/R accumulator back pressure
(Reverse clutch pressure)

Oil pump discharge hole
Torque converter pressure

(Lock-up released) Reverse clutch Reverse clutch

pressure pressure
Oil pump suction hole

Oil pump
assembly

}_ Oil cooler tube (IN)

Torque converter pressure

I~ (Lock-up appiied)

Servo 4th apply chamber pressure
Servo 2nd apply chamber pressure

I Servo 3rd release
chamber pressure

Oil pump discharge hole
Torque converter pump 9

pressure
(Lock-up applied)

High clutch pressure B
N-D accumulator shouider pressure
Overrun clutch pressure (Line pressure)
Forward clutch pressure N-D accumulator back pressure
(Servo 4th apply chamber pressure)

Low & reverse brake pressure

| pressure are shown as below.

: Back pressure Shoulder pressure
Accumulator N
piston

Forward clutch pressure Oil cooler tube (OUT)} hole

Overrun clutch pressure

]
Torque converter :
pressure X
(Lock-up applied)
Torque converter
pressure
{Lock-up released)

< Clutch pressure

High clutch pressure
Oil pump discharge hole
Reverse clutch N ‘ T:{U

pressure Oil cooler tube (OUT) hole
Oit pump suction hole

Differential lubricant hole

Qil cooler tube (IN) hole

] B
i
E ' A0 r“:‘ >
[ : | =1 O),
| Cr e,
| 1T
.l:q
|l o
=511 8
_J ~ 'l o
= P
—t 1 L] U a Q v 7
7 /
Governor pressure Line pressure

SATS586DC
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MAJOR OVERHAUL

Locations of Adjusting Shims, Needle Bearings,

Thrust Washers and Snap Rings — Except

Model 34X81

Quter diameter and color of thrust washers

ftem number Outer diameter mm {in) Color
@ 72.0 (2.835)
black
@® 78.5 (3.091)

Outer & inner diameter of bearing races, adjusting shims and

adjusting spacer

Item number

QOuter diameter

Inner diameter

mm (in) mm (in)
@ 48.0 (1.890) 33.0 {1.299)
29.0 (1.142) 25.0 (0.984)
@) 345 (1.358) 26.1 (1.028)
@ 79.5 (3.130) 72.0 {2.835)
@ 5§5.0 (2.165) 42.0(1.654)

*: Select proper thickness.

Quter and inner diameter of needle bearings

Jtem number Outer digmeter Inner d-gmeter
mm {in} mm {in}

@ 47.0 (1.850) 32.0 (1.260)
35.0 (1.378) 20.1 (0.791)
® 60.0 (2.362) 42.0 (1.654)
60.0 (2.362) 45.0 (1.772)
@) 47.0 (1.850) 30.0 (1.181)
@@ 42.6 (1.677) 26.1 {1.028)
@ 48.0 {1.890) 335 (1.319)
@ 54.0 {2.126) 401 (1.579)

G
Outer diameter of snap rings

Item number

QOuter diameter mm {in)

@ 142.0 {559
@ 113.0 (4.45)
@ 162.4 (6.39)
@ 135.4 (5.33)
® 126.0 {4.96)
® 1615 (6.36!

AT-48
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MAJOR OVERHAUL

Locations of Adjusting Shims, Needle Bearings,
Thrust Washers and Snap Rings — Model 34X81

Outer diameter and color of thrust washers Outer & inner diameter of needle bearings

ftem number r(‘).'tr.:e(rmc;iar‘neter Color ftern number r?‘trl‘:e(rinc;iameter :?‘r;‘er“:;ameter
@ 72.0 (2.835) Black 47.0 (1.850) 32.0 (1.260)
® 78.5 (3.091) ® 35.0 {1.378) 20.0 {0.787)
@ 60.0 (2.362) 42,0 (1.654)
@ 60.0 (2.362) 450 (1.772)
@ 47.0 {1.850) 30.0 (1.181)
@ 426 (1.677) 26.1 (1.028)
@ 48.0 (1.890) 33.5 (1.319)
@ 55.0 (2.165) 405 (1.594)
@ 60.0 (2.362) 40.1 (1.579)

# : Seiect proper thickness.

Outer diameter of snap rings

{tem number Quter diameter mm (in)
Outer & inner diameter of bearing race and adjusting shims ® 142.0 (5.59)
ltem number 2‘;:9(2;;“”‘9’9' 'mnrrlner(ig;ameter g :;zi ::::
() 48.0 (1.890) 33.0 (1.299) @ 135.4 (5.33)
@ 72.0 (2.835) 61.0 (2.402) ® 161.5 (6.36)
@ 34.5 (1.358) 26.1 (1.028) ® 126.0 (4.96)
@ 68.0 (2.677) 60.0 (2.362) @ 405 (1.594)

AT-49
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DISASSEMBLY

SAT008D

{

) ,
//S;g;ver\;
/!
( /
{

\
\
\
N
\
\
\ ~
Bend a wire and use
g - it as a check tool.
o Approx. 3.0 {0.118) )
8 [Bend a 1.5 (0.059) dia.
- Ire in halt.]
g
-3
=%
<
Approx. ol |
15 (0.59)
Inner ra'ce W
Unit: mm (in) » One-way clutch
' SAT009D
Ol e
charging -y L0 3777
pipe 0 6\3 i[‘iiﬂj{,f[ﬂ
L O] oW 1
Eh =1 - Washer
% \ | /5"4 o L// |

Qil cooler

tube

SAT586H

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. While fixing bearing support with check tool, rotate one-way
clutch spline using flat-bladed screwdriver.

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

4. Remove oil charging pipe and oil cooler tube.

AT-50



DISASSEMBLY

SAT620E

SAT128E

Waste
material

SAT013D

SAT711D

5.
6.

7.

Set manual shaft to "‘P" position.
Remove inhibitor switch.

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

Check foreign materials in oil pan to help determine cause
of malfunction. If the fluid is very dark, smells burned, or
contains foreign particles, the frictional material (clutches,
band) may need replacement. A tacky film that will not wipe
clean indicates varnish build up. Varnish can cause valves,
servo and clutches to stick and can inhibit pump pressure.

If frictional material is detected, replace radiator after repair
of A/T. Refer to LC section (‘‘Radiator”, ““ENGINE COOLING
SYSTEM”).

Remove control valve assembly according to the following
procedures.

Remove control valve assembly mounting boits ®, ®, ©
and @.

AT-51



DISASSEMBLY

b. Remove stopper ring from terminal body.

. ) 'ff;‘jl

Stopper nng /Q

\ AT solenold
= harness ./

// SAT015DB

c. Push terminal body into transmission case and draw out
solenoid harness.

10. Remove manual valve from contro! valve assembly.

Manual valve

SAT017D

Return spring 11. Remove return spring from S/R accumulator piston.
S/R accumulator piston

@

N-D accumulator piston

SAT018DB

12. Remove S/R accumulator piston with compressed air.
13. Remove O-rings from S/R accumulator piston.

S/R accumulator plston

[ &H//

SAT0O19DB
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DISASSEMBLY

14. Remove N-D accumulator piston and return spring with

compressed air.
15. Remove O-rings from N-D accumulator piston.

s

i S MO
-D accumulator piston =

o + J
Pkl
Contact surface Y 16. Check accumulator pistons and contact surface of transmis-
sion case for damage.

, [ i /
N T 5AT020D

17. Check accumulator return springs for damage and free
length.
Unit: mm (in)
Spring Free length Outer diameter
S/R accumulator spring 56.4 (2.220) 21.0 (0.827)
N-D accumuliator spring 43.5 (1.713) 28.0 (1.102)

18. Remove lip seals from band servo oil port.

19. Remove oil filter for governor.

< Oil fi|'(er/ -
SN
///g\\oﬂg%\\s\‘\:;)

20. Check oil filter for governor for damage or clogging.

-’.'-'.'.'-‘-'-'.‘.'.'i

e > .
s,

&

SAT024D
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DISASSEMBLY

=

,~ Throttle wire

Throttie lever

, \»/7\
TN

Dol

(¢
SATO025D

SATI31E

21. Remove throttle wire from throttle lever.

22. Remove throttle wire mounting bolt.
23. Draw out throttie wire from transmission case.

— All models —

24. Remove converter housing according to the following pro-
cedures.

a. Remove converter housing mounting bolts ® and ®.

b. Remove converter housing.

¢. Remove O-ring from differential oil port.
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DISASSEMBLY

} \\
rn7 SAT030D

L2
T — SATB39DA

SAT132E

SAT840DB

SAT133E

25. Remove final drive assembly from transmission case.
e If it is difficult to lift up by hand, tap final drive slightly with
a soft hammer (Except model 34X81).

28. Remove differential side bearing outer race from transmis-
sion case (Mode!l 34X81).

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

28. Remove differential side bearing outer race from converter
housing (Model 34X81).

29. Remove oil seal from converter housing using a screw-
driver.
e Be careful not to damage case.
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DISASSEMBLY

30. Remove side oil seal from transmission case using a screw-
driver.

e SAT072D

31. Remove oil tube from converter housing.

SAT134E

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

b. Remove oil pump assembly from transmission case.

SAT035D

c. Remove thrust washer and bearing race from oil pump
Bearing race

assembly.
@ Thrust washer

SATO036D
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DISASSEMBLY

\\J/’ZL

SATO37DA

Brake bancL

R iy

SATO038D

40 - 50 (1.57 - 1.97)
—

Unit; mm (in)
SAT039D

SAT040D

Input shaft assembly

SAT041D

33.

34.

Remove brake band according to the following procedures.
LLoosen lock nut, then back off anchor end pin.
Do not reuse anchor end pin.

Remove brake band 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.

Remove input shaft assembly (high clutch) and reverse
clutch according to the following procedures.

Remove input shaft assembly (high clutch) with reverse
clutch.
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b. Remove input shaft assembly (high clutch) from reverse

Reverse clutch clutch.

SAT042D

c. Remove needle bearing from high clutch drum.

Needie bearing@ d. Check input shaft assembly and needle bearing for damage
or wear.
High clutch
SAT043D
@— Needle bearing 35. Remove high clutch hub and needie bearing from transmis-
sion case.
36. Check high clutch hub and needle bearing for damage or
wear.

SAT044D

Front 37. Remove front sun gear and needle bearings from transmis-

sun gear sion case.
Needle 38. Check front sun gear and needle bearings for damage or
bearing wear

SAT579D

39. Remove front planetary carrier assembly and low one-way
clutch according to the following procedures.
a. Remove snap ring using a screwdriver.

SAT046D
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b. Remove front planetary carrier with low one-way clutch.

Low one-way clutch

R WA o o

c. Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.
d. Remove low one-way clutch from front planetary carrier by
- rotating it in the direction of unlock.

Low one-way clutch

Unlock
SAT048D

e. Remove needle bearing from front planetary carrier.

Front planetary carrier

Needle bearing
SATO049D

Clearance f.  Check front planetary carrier, low one-way clutch and nee-
| Epp— die bearing for damage or wear.
I g. Check clearance between pinion washer and planetary car-
rier using feeler gauge.
Standard clearance:
0.15 - 0.70 mm (0.0059 - 0.0276 in)
Replace if the clearance exceeds 0.80 mm (0.0315 in).

SAT050D

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

a. Remove rear planetary carrier assembly from transmission
case.

SAT051D
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Rear planetary
carrier

SAT0520

Rear planetary
carrier

Needie bearing
= SAT053D
Clearance
1
m [ Feeler gauge

SAT054D

Rear internal

SATO55D

, Needle bearing

Rear internal gear

SATO56D

b. Remove rear sun gear from rear planetary carrier.

¢. Remove needle bearings from rear planetary carrier
assembly.

d. Check rear planetary carrier, rear sun gear and needle
bearings for damage or wear.
e. Check clearance between pinion washer and rear planetary
carrier using feeler gauge.
Standard clearance:
0.15 - 0.70 mm (0.0059 - 0.0276 in)
Replace if the clearance exceeds 0.80 mm (0.0315 in).

41. Remove rear internal gear from transmission case.

42. Remove needle bearing from rear internal gear.
43. Check needle bearing for damage or wear.

AT-60



DISASSEMBLY

Forward clutch

SAT272E

@—- Bearing race
Cb Thrust washer

FEW

/A)T\:’ 5 \ _uﬁzélg SAT058D

o

N
£ %Py/d

SAT064D

Lol

SAT702D

SAT703D

44. Remove forward clutch assembly from transmission case.

45. Remove thrust washer and bearing race from transmission
case.

— All modeis —

46. Remove return spring from parking shaft using a screw-
driver.

— Except model 34X81 —

47. Remove output shaft, output gear and reduction pinion gear
according to the following procedures.

a. Remove side cover.

e Do not reuse side cover bolts.

b. Set manual iever to “‘P” position to fix idler gear and out-
put gear. ’

c. Unlock both idler gear and output gear lock nuts using a pin
punch.
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ST27180001

SAT914DA

Reduction
pinion gear

SAT706DA

Locating
pin

SAT059D

hammer

SAT434D

d. Remove idler gear and output gear lock nuts.
o Do not reuse idler gear and output gear lock nuts.

e. Remove idler gear and output gear using a puller.

f. Remove reduction pinion gear and output shaft.
g. Remove adjusting shim from reduction pinion gear.
h. Remove adjusting spacer from output shaft.

— Model 34X81 —

47. Remove output shaft assembly according to the following
procedures.
a. Remove side cover bolts.

b. Remove side cover by lightly tapping it with a soft hammer.
e Be careful output shaft assembly does not drop out when
removing cover.
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c. Remove adjusting shim.

d. Remove output shaft assembly.

SAT439D

e |f output shaft assembly is still attached to side cover, sep- AT
arate the two by tapping cover with a soft hammer.

Soft
hammer

e. Remove needle bearing.

48. Disassemble reduction pinion gear according to the follow-
ing procedures.

a. Set manual shaft to position "'P" to fix idler gear.

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

SAT060D
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¢c. Remove idler gear fock nut.

e Do not reuse idler gear lock nut.

d. Remove idler gear with pulier.

ST27180001

/IR
DT
[\

v

TR SAT841DA

e. Remove reduction pinion gear.
f.

Remove adjusting shim from reduction pinion gear.

Adjusting
shim

SAT310G

— AIll models —

49. Draw out parking shaft and remove parking pole from trans-
mission case.

50. Check parking pole and shaft for damage or wear.

SAT065D

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

Parking actuator ‘ \

support \@‘,%7’;5

SAT066D
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53. Remove governor valve assembly according to the follow-
\{ ing procedures.

a. Remove snap ring using a screwdriver.
Snap ring
- u\\

/N

\ ’JJ&/\

SAT087D

b. Remove governor cap using water pump pliers.
¢. Remove O-ring from governor cap.

:
Governor cap

\ ‘ \' ( SATO69D

d. Remove governor valve assembly.

SATO070D

e. With low primary weight closed, place top of governor valve
Low secondary weight assembly down to make sure governor valve properly low-
Low primary weight ers under its own weight.
f. Place top of governor assembly down. Operate both low and
high secondary weights to make sure governor valve func-
D 1 re—0 tions properly.

- L —

Governor valve

High primary weight
High secondary weight
SATO071D

54. Remove side oil seal from transmission case using a screw-
driver.
e Be careful not to damage case.
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Manual Shaft and Throttle Lever

SEC. 319

Oil seal 639

Parking
rod plate /

CATEY 1 Apply ATF.

Parking rod / N

6.4 - 7.5 No-m
Retaining pin Q (0.65 - 0.76 kg-m,—_
56.4 - 66.0 in-ib) %

Throttle shaft
Detent spring

Throttle lever /

Return spring

D/ Retaining pin Q
J

Manual shaft

\Dﬂﬁ '
Manual plate

SAT109EB

e I

RSy Y sAT076D

REMOVAL
1. Remove detent spring from transmission case.

2. Pull out throttle shaft retaining pin, then draw out throttie
shaft from transmission case.

3. Drive out manual plate retaining pin.
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REPAIR FOR COMPONENT PARTS
Manual Shaft and Throttle Lever (Cont’d)

4. Drive and then pull out parking rod plate retaining pin.

5. Remove parking rod plate from manual shaft.
6. Draw out parking rod from transmission case.

\ (G \
Parking rod

NEQAN
\\ I Manual shatt
N

o

7. Pull out manual shaft retaining pin. AT
8. Remove manual shaft and manual plate from transmission

case.

9. Remove manual shaft oil seatl.

SAT080D

INSPECTION
e Check component parts for wear or damage. Replace if
necessary.
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Manual Shaft and Throttle Lever (Cont’d)

INSTALLATION

1. Install manual shaft oil seal.
e Apply ATF to outer surface of oil seal.

2. Install throttie lever and return spring on throttie shaft.
3. Instali throttie lever assembly on transmission case.

ST25710000
/o/~ —

4. Align groove of throttle shaft and hole of transmission case.
5. Install throttle shaft retaining pin.

Kv32101000

SATO73E

6. Move throttle lever in the direction of the arrow.
7. Install manual shaft and manual plate.

Throttle lever

8. Align groove of manual shaft and hole of transmission case.
9. Install manual shaft retaining pin.

NPNNT

O

A
ity

o

@& 0,

) ©\\ \,Lf L
\}M

TS SATO74E
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Manual Shaft and Throttle Lever (Cont’d)

10. Install parking rod to parking rod plate.
11. Install parking rod assembly to manual shaft.

Parking rod plate

\‘( " T \
Parking rod

K\\éf\\i\hﬁ{\\um s;a\ft—

N SAT0780

12. Install manual plate retaining pin and parking rod plate

Retaining pin T .
retaining pin.

Manual plate:
and parking
/ rod plate
N

—\5 -6 mm
7 (0.20 - 0.24 in)
X7

ST23540000

(J N( ) 13. Install detent spring.
A N0y
egan i
@64 -75Nm at
(0.65 - 0.76 kg-m,

56.4 - 66.0 in-Ib)

SAT088DA
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Oil Pump

SEC. 313

Qil pump housing

Qil pump cover

®)7-11Nm
(0.7 - 1.1 kg-m,
61 - 95 in-Ib)

Oil seal Qe
- Outer gear Q
Inner gear
. CATED : Apply ATF
. s —7 !
Seal ring QE &8 'P) ' Apply petroleum jelly.

-

SATE98HA

DISASSEMBLY
1. Remove seal rings.

SAT699H

2. Loosen bolts in numerical order and remove oil pump
cover.

SAT091D

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

Outer gear

SAT092D
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Oil Pump (Cont’d)

4. Remove O-ring from oil pump housing.

5. Remove oil pump housing oil seal.

Screwdriver

SAT094D

INSPECTION

Oil pump housing, oil pump cover, inner gear and outer
gear
e Check for wear or damage.

Side clearance

Dial gauge e Measure side clearance of inner and outer gears in at least
/ four places around each outside edge. Maximum measured
Span [180 mm values should be within specified ranges.

(7.09 in)] Standard clearance:

0.02 - 0.04 mm (0.0008 - 0.0016 in)
-]} e Ifclearance is below standard, select inner and outer gears
as a set to assure clearance within specifications.
inner and outer gear:
Refer to SDS, AT-169.

Oil pump Inner gear gear e If clearance is more than standard, replace whole oil pump
housing assembly except oil pump cover.
* * *

[=]

* : Measuring points

SATO95D
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Oil Pump (Cont’d)

o Measure clearance between outer gear and oil pump hous-
ing.
/ Standard clearance:
0.08 - 0.15 mm (0.0031 - 0.0059 in)

e If not within standard clearance, replace whole oil pump
assembly except oil pump cover.

SAT096D

Seal ring clearance

e Install new seal rings onto oil pump cover.
e Measure clearance between seal ring and ring groove.
T Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
Seal ring 0.25 mm (0.0098 in)
o If not within wear limit, replace oil pump cover assembly.

Clearance

SAT097D

ASSEMBLY
1. Install oil seal on oil pump housing.

SAT098D

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

SAT093D

3. Install inner and outer gears on oil pump housing.

Inner gear . . . .
e Take care with the direction of the inner gear.
Outer gear A

SAT092D

AT-72



REPAIR FOR COMPONENT PARTS

SAT101D

SAT699H

Oil Pump (Cont’'d)

4.
a.

Install oil pump cover on oil pump housing.

Wrap masking tape around splines of oil pump cover
assembly to protect seal. Position oil pump cover assembly
on oil pump housing assembly, then remove masking tape.
Tighten bolts in numerical order.

Install new seal rings carefully after packing ring groove
with petroleum jelly.
Do not spread gap of seal ring excessively while installing.

. It may deform the ring.
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Control Valve Assembly

SEC. 317

Lower

separating gasket 6:9 Oil strainer

Model 34X69, 34X70,

Lower separating plate 34X80, 34X81

Lower inter separating gasket
Support piate
i

_— [C] 3.4 - 4.4 (0.35 - 0.45,
‘ o@’/',/ 25 - 3.3)
T steel bai ﬁ

(7 pieces)

® converter
Inter body clutch

. ' solenoid
Upper inter separating valve

ket
gaske Q Overdrive

Upper separating plate &~ ” - N g cancel

Upper separating O\ solenoid
O-ring Q

' gasket €79

Steel ball Oil cooler

l

d

i * lief pipV g

(7 pieces*1) re g
(8 pieces*2) spring— 0 Overdrive cancel

@ Upper body Check ball—/3 -~ solenoid
Model 34X68
AN Tube

%

7 -9
(0.7 - 0.9, 61 - 78) Tube connector
[Ql © Nem (kg-m, in-ib)
*1 : Model 34X68
*2 : Model 34X69, 34X70.
34X80, 34X81
SATO81!
Model DISASSEMBLY
34%68 .
6 1. Remove tube connector and tube from control valve lower
body.
Tube
{%\ LLower body
Tube connector

SAT60308B

Lower body

Tube connector SAT104DB
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

2. Disassemble upper, inter and lower bodies using the follow-
ing procedures.

Bolt length, number and location:

Harness | Without torque converter clutch solenoid valve

Model 34X68

clamps
Bolt symbol ® © () ® ®
Boit | th “'g”
oftleng 135 | 580 | 400 | 660 | 330 | 78.0
® @Eﬂjﬂ ® mm (in) (0.531) | (2.283) | (1.575) | (2.598) | (1.299) | (3.071)
Number of bolts 4 3 6 11 2 2
@&
Section Z — Z
Reamer bolt
Section Y — Y
(E) Bot (F) Plain
washer
Support plate Nut
SAT245EB
Model 34X69, 34X70, 34X80, 34X81 With torque converter clutch solenoid valve
Harness Harness Bolt symbo! ® © ® ® ®
Bolt length "{”

13.5 58.0 40.0 66.0 33.0 78.0

22 e (in) (0.531) | (2.283) | (1.575) | (2.598) | (1.299) | (3.071)

Number of bolts 5 3 6 7 ) ;
Section 2 — 2
Section Y — Y Reamer boit
(E)Boft
(F) Plain
washer
Support plate =
Nut SAT515HB
Model 34X68 a. Remove bolts @, @ and ® shown in the illustration.

b. Remove oil strainer from control valve assembly.

strainer

SAT516HA
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Model 34X69, 34X70, 34X80, 34X81

strainer
SAT517HB

%) W

i%‘_‘ji%r)’ _f;r' ,Jrla.i OD cancel

) ©: AR G lenoid
(L (NS solenoi

~ SATS518HA

Torque
converter
clutch
solenoid
valve

SAT519HB

Overdrive cancel solenoid/,

O‘f&

SAT240EB
Model Overdrive cancel solenoid
34X69, Torque
34X70, converter 7
34X80, clutch (' \[?
3481 solenoid valv

O-ring
Terminal
body
O-ring /©
SAT521HB

Control Valve Assembly (Cont’d)

c. Remove OD cancel solencid from control valve assembly.
{Model 34X68)

d. Remove OD cancel solenoid and torque converter ciutch
solenoid valve from control valve assembly. (Model 34X69,
34X70, 34X80, 34X81)

e. Remove O-rings from OD cancel solenoid, and harness ter-

f.

minal body. (Model 34X68)

Remove O-rings from OD cancel solenoid, torque converter
clutch solenoid valve and harness terminal body. (Model
34X69, 34X70, 34X80, 34X81)
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SAT432D

Accumulator
m support plate

Lower body
Inter & upper bodies
SAT109D
Check ball Line pressure
relief vaive A

spring

Section A—A

SAT110D

Separating
plate &
gaskets

Upper body SAT616H

Control Valve Assembly (Cont’d)

g. Place upper body facedown, and remove bolts.

h. Remove lower body from inter body and upper body.

Turn over lower body, and remove accumulator support

plate.

Remove separating plate and separating gaskets from

lower body.

Remove steel balls and relief valve springs from lower

body.

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

Remove inter body from upper body.
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SAT111D

Model 34X68

SAT523H

Model 34X80

SATO082!

Model 34X81

)2

S e o&é (=)
i )

O

==

SATO083I

Control Valve Assembly (Cont’d)

m. Check to see that steel balls are properly positioned in inter

body and then remove them.
Be careful not to lose steel balis.

Remove separating plate and separating gaskets from
upper body.

Check to see that steel balls are properly positioned in
upper body and then remove them.

Be careful not to lose steel balis.
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SAT113D

SAT114D
Qil strainer SAT115D
Model 34X68 Overdrive cancel solenoid

SAT608DB

Model 34X69, 34X70, 34X80, 34X81
Overdrive cancel solenoid

SAT522HB

Control Valve Assembly (Cont’d)
INSPECTION

Lower and upper bodies

e Check to see that retainer plates are in proper position in
lower body.

e Check to see that retainer plates are in proper position in
upper body.
e Be careful not to lose these parts.

Oil strainer
e Check wire netting of oil strainer for damage.

OD cancel solenoid and torque converter clutch solenoid
valve

e Measure resistance — Refer to ‘“Electrical Components
Inspection’, AT-30.
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Control Valve Assembly (Cont’d)

Oil cooler relief valve spring
e Check for damage or deformation.

8 1 R i e Measure free length and outer diameter of valve spring.
§ T i Inspection standard:
3& \\ Refer to SDS, AT-167.
~ 8 Ll
0o ) ) |
9 (Length)

SAT138D

Model 34X69 and 34X70 ASSEMBLY

1. Install upper, inter and lower body.
a. Place oil circuit of upper body face up. Install steel balls in
their proper positions.

SAT523H

SATOB2|

‘ SAT083!
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Upper inter
separating
gasket

Upper
separating plate

Upper
separating
gasket

SAT243E

Separating
plate &
gaskets

|

() Reamer
bolt

SAT119DA

SAT111D

Inter body

(F) Reamer bolt
Upper body

SAT121DA

Check ball Line pressure
$ relief valve A

spring

Section A—A

SAT110D

Control Valve Assembly (Cont’d)

install new upper separating gasket, new upper inter sepa-
rating gasket and upper separating plate in order shown in

b.

C.

d. Place lower body side of inter body face up. Install steel

e.

o Be careful not to dislocate or drop steel balls.

f.

iltustration.

Install reamer bolts (® from bottom of upper body and
install separating gaskets and separating plate as a set on
upper body using reamer bolts as guides.

balls in their proper positions.

install inter body on upper body using reamer boits (P as

guides.

Install steel balis and relief valve springs in their proper

positions in lower body.
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Control Valve Assembly (Cont’d)

plate & gaskets .

Lower boay -
- (E) Boit

SAT124DA

support T
plate | o oe0

"—g‘f J¢E ﬁ.“_fa

SAT125DA
Lower body
e
Reamer A:—LS
bolt (F) -
Wﬁdw Inter and

upper bodies

SAT126D

Model 34X68

Overdrive cancel solenoid ,
)

SAT240EB

Lower inter g.
separating
gasket\ :
Lower separating
plate
Lower separating
gasket SAT244E
h.
Separating

i.

Install new lower separating gasket, new lower inter sepa-
rating gasket and iower separating plate in order shown in
iltustration.

Install support plate fixing bolts ® from bottom of lower
body and instal! separating gaskets and separating plate as
a set on lower body using bolts (B as guides.

Temporarily install support plates on lower body.

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

2. Install O-rings to OD cancel solenoid, torque converter
clutch solenoid valve and harness connector.
e Apply ATF to O-rings.
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Control Valve Assembly (Cont’d)

Model Overdrive cancel solenoid
34X69,  Torque
34X70, convert;r\ ;

34X80,  clutch ~ (Y%
34x81 solenoid valv

O-ring

Terminal
body

O-ring /©

SAT521HB

3. Install and tighten bolts.
Bolt length, number and location:
Without torque converter clutch solenoid valve

Mode! 34X68

Harness

clamps Bolt symbol ® ® ®© ® ® ®
hooe
Bolt length { 135 | 580 | 400 | 660 | 330 | 780
. . 1.575 2.5 1.29 .
- Bf_mﬂ € mm (in) (0.531) | (2.283) | { ) | (2.598) | (1.299) | (3.071)
LY
Number of bolts 4 3 6 11 2 2
R 3.4 -
Y 4.4 7-9
Tightening torque (0.35- | (0.7 -
7-9(0.7-09, 61-78
N N-m (kg-m, in-ib) ( ) 0.45, 0.9, 61
. Secbt'cr zZ—-2 304- | -78)
eamer Do
Section Y — Y 39.1)
(®) Bolt (F) Pain
) washer
Support plate Nut
SAT245EB
Mode! 34X69, 34X70, 34X80, 34X81 With torque converter clutch solenoid valve
Harness Bolt symbol ® © ® ® ®
clamps copn
Bolt | h
ot length "t 135 | 580 | 400 | 660 | 330 [ 780
N Qgﬂﬂ 2 m (in) (0.531) | (2.283) | (1.575) | (2.598) | (1.299) | (3.071)
A A
- Number of bolts 5 3 6 11 2 2
<A 34 -
4.4 7-9
= i i 0.35 - 0.7 -
A Tightening torquz? 7-9(07-09, 61-78) (0.35 {
N-m (kg-m, in-1b) 0.45, | 0.9, 61
304- | -78)
39.1)
QAZAE
Section Z — Z
Section Y — Y Reamer bolt
(E)Bolt -
(F) Plain
washer
Support plate
Nut SAT515HB
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Q ©
SATB09D
Model 34X68
; 2%; OD cancel
e solenoid
SAT525HA
Model
34X69.
24X70 Torque
34X80 converter
34%81 clutch
solenoid
® (A)valve
@ ’ NeaJl
®
% OD cancel
11 solenoid
Tl
SAT526HB
Oil
strainer
SAT516HA

Control Valve Assembly (Cont’d)
a. Install and tighten bolts slightly.

b. Instail OD cancel solenoid to lower body. (Model 34X68)

c. Install OD cancel solenoid and torque converter clutch sole-
noid valve to lower body. (Except model 34X68)

d. Install and tighten bolts @ and © slightly.

e. Remove both reamer bolts (P previously installed as
guides. Install one reamer bolt ) (marked in illustration)
from lower body side.

f. Tighten bolts ®, ®, ©® and (P to specified torque.

®: 7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-ib)

g. Install oil strainer and the other bolt (®) (marked in
illustration), then tighten bolts @, @ and (® to specified

torque.
[®]: 7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

AT-84



REPAIR FOR COMPONENT PARTS

Model 34X69, 34X70, 34X80, 34X81

strainer

SAT517HB
SAT529HA
Model
34X69,
34X70,
34X80,
34X81

SAT530HB

Lower body

Tube connector SAT104DB

Control Valve Assembly (Cont’d)

h.

Install support plates and tighten bolts () to specified

torque.
[®: 3.4 - 4.4 N-m (0.35 - 0.45 kg-m, 30.4 - 39.1 in-Ib)

Install tube connector and tubes to tower body.
Install oil circuit side of tube connector face up.
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Control Valve Upper Body
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SEC. 317

Apply ATF to all components before their installation.

SAT202!

Numbers preceding valve springs correspond with those shown in Spring Chart of SDS on page AT-167.
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REPAIR FOR COMPONENT PARTS

SAT114D

SAT135D

Screwdriver

A Retainer plate

SAT136D

SAT137D
5 | A )
is
34 \\
Q
Se
~ ®
DB d

2 (Length)
SAT138D

Control Valve Upper Body (Cont’d)
DISASSEMBLY

1. Remove valves at retainer plates.

o Do not use a magnetic ‘“‘hand’’.

a. Use a screwdriver to remove retainer plates.

b. Remove retainer plates while holding spring, plugs and
sleeves.
e Remove plug slowly to prevent internal parts from jumping

out.

c. Place mating surface of valve face down, and remove inter-
nal parts.

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

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

INSPECTION

Valve spring
e Measure free iength and outer diameter of each vaive
spring. Also check for damage or deformation.

Inspection standard:
Refer to SDS, AT-167.
® Replace valve springs if deformed or fatigued.

Control valves
® Check sliding surfaces of valves, sleeves and plugs.
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REPAIR FOR COMPONENT PARTS

SAT139D

: Apply ATF. SAT140DA

SAT141D

1-2 accumulator
valve

Retainer 0

) Q
late ~ q1 -2 accumulator
P /oﬁs\““ retainer plate

\ ]
@ Return spring
NN

1-2 accumulator piston

/'/
I Plug
- Retainer plate SAT142D

Retainer plate

8AT143D

Control Valve Upper Body (Cont’d)
ASSEMBLY

e Lay the control valve body down when instailing valves.
o Do not stand the control valve body on edge.

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

o Be careful not to scratch or damage valve body.

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

1-2 accumulator valve

o Install 1-2 accumulator valve. Align 1-2 accumulator retainer
- plate from opposite side of control valve body.
e Install return spring and 1-2 accumulator piston.

2. Install retainer plates.
e While pushing plug or return spring, install retainer plate.
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REPAIR FOR COMPONENT PARTS

Type A

it

Type B

SAT611D

Control Valve Upper Body (Cont’d)

Retainer plate:

Unit: mm (in)

Name of control valves Length A Length B Type
Pressure modifier valve
Lock-up control valve 6.0 (0.236) | 28.0 (1.102)
4-2 sequence valve
Kickdown modulator vaive
3-2 timing valve A
1st reducing valve 6.0 (0.236) | 21.5 (0.846)
Throttle modulator valve
4th speed cut valve
1-2 accumulator valve 6.0 (0.236) | 38.5 (1.516)
Torque converter relief valve 13.0 (0.512) | 17.0 (0.669) B

e Install proper retainer plates.
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REPAIR FOR COMPONENT PARTS
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Apply ATF to all components before their installation.

Numbers preceding valve springs correspond with those shown in Spring Chart of SDS on page AT-167.

SATS532H
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REPAIR FOR COMPONENT PARTS
Control Valve Lower Body (Cont’d)

DISASSEMBLY

:q 1. Remove valves at retainer plate.
j For removal procedures, refer to “‘DISASSEMBLY"' in “‘Con-

trol Valve Upper Body”, AT-87.

=)

X

X m}j}
\,&@,242;—; -

SAT113D

Throttle valve
e Remove throttle valve at E-ring.

INSPECTION

Valve springs
® Check each valve spring for damage or deformation. Also
measure free length and outer diameter.

Inspection standard:
Refer to SDS, AT-167.
e Replace valve springs if deformed or fatigued.

£ (Length) Control valves
o Check sliding surfaces of control valves, sleeves and plugs
SAT138D for damage.

ASSEMBLY
Throttle valve

o Insert throttle valve to control valve body and then install
E-ring to throttie valve.

D (Coil outer
diameter)

— Screwdriver

Pressure regulator valve
o Install pressure regulator valve after assembling sleeve
plug, plug A and plug B.

@ Lower body
Sieeve plug

SAT150D
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REPAIR FOR COMPONENT PARTS

Return spirng

3-4 shift valve
Plug .
&Zf -
&2

-

Lower body

-3 shfit valve
Retainer plate
SAT151D

SAT113D
wpAn
—] fm—
e
j
g
g
Type I
| S, S
Type 1
SAT153D

Control Valve Lower Body (Cont’d)

3-4 shift valve and 2-3 shift valve

e Install 3-4 shift valve and 2-3 shift valve after fixing plugs to
retainer plates on the opposite side.

o Install contro!l valves.

For installation procedures, refer to “ASSEMBLY in “Con-

trol Valve Upper Body”, AT-87.

Retainer plate:

Unit: mm (in)

Name of control valve

Length A

L.ength B

Type

Throttle valve & detent valve

6.0 (0.236)

7.2 (0.283)

i

Pressure regulator valve

3-4 shift valve

2-3 shift valve

1-2 shift valve

Overrun clutch control valve

6.0 (0.236)

28.0 (1.102)

e Instali proper retainer plates.
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REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315
Retaining plate %

Snap ringl Driven plate

§

Dish
lat
Drive plate piate

Snap ring Q
Retaining plate w

L
/

0!

Drive plate

-Driven plate

ey
AT
Reverse clutch
drum
2 Piston
Oil seal §34

D-ring Q

Spring retainer

Dish plate «  Select proper thickness.

Snap ring 3 . Apply ATF.

SATY40HA

Oil pump assembly

DISASSEMBLY

1. Check operation of reverse clutch.

a. Install seal ring onto drum support of oil pump cover and
install reverse clutch assembly. Apply compressed air to oil
hole.

Check to see that retaining plate moves to snap ring.

If retaining plate does not contact snap ring,

D-ring might be damaged.

Oil seal might be damaged.

Fiuid might be teaking past piston check ball.

e0ee0e 0T

SAT155D

Snap ring

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

N

SAT156D

&

Set Tool on spring retainer and remove snap ring from
reverse clutch drum while compressing return springs.
Set Tool directly above springs.

Do not expand snap ring excessively.

Remove spring retainer and return springs.

Do not remove return springs from spring retainer.

Kv31103200

euvee

SAT1587D
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REPAIR FOR COMPONENT PARTS

SAT159D0

Oil seal

/ Piston

SAT138E

Thickness

Facing

Core plate

SAT162D

\

] :

SAT183D

Reverse Clutch (Cont’'d)

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

e Check for deformation, fatigue or damage.

e Replace if necessary.

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

Reverse clutch drive plates

e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value 2.0 mm (0.079 in)
Wear limit 1.8 mm (0.071 in)
o If not within wedr limit, replace.

Reverse clutch dish plates
e Check for deformation or damage.
e Maeasure thickness of dish plate.
Thickness of dish plate:
2.89 - 3.19 mm (0.1138 - 0.1256 in)
e If deformed or fatigued, replace.

AT-94



REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont’d)

Reverse clutch piston

o Make sure check balls are not fixed.

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

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

Check air flows through
ball hole."

Check air does not flow
through ball hole.

SAT164D

ASSEMBLY

1. Install D-ring and oil seal on piston.
e Take care with the direction of the oil seal.
o~ Apply ATF to both parts.

Oil seal
SAT138E

2. Install piston assembly by turning it slowly.

SAT159D

3. Install return springs and spring retainer on piston.

Spring
retainer

Piston

SAT168D

4. Set Tool on spring retainer and install snap ring while com-
pressing return springs.
KV31103200 | o  get Tool directly above return springs.

SAT157D
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REPAIR FOR COMPONENT PARTS

SAT170D

Snap ring

,,,,,

SAT156D

Snap ring

SAT174D

Oil pump assembly

SAT173D

Reverse Clutch (Cont’d)

5. Install drive plates, driven plates, retaining plate and dish
plates.
o Do not align the projections of any two dish 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-168.

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY" in “Reverse Clutch”’, AT-93.
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REPAIR FOR COMPONENT PARTS

High Clutch

SEC. 315
Seal ri T
For the number of clutch sheets (drive plates and driven plates), eal ring Q®
refer to the below cross-section. g’
=
S TP
\ &,
%/

Driven piate

Input shaft assembly

Retaining platex
(High clutch drum)

Piston

Oil seal € ED

° P
N
\
D-ring Q

\ —Spring retainer

\—Snap ring Q

Drive plate

Snap ring €79 Except model 34X81 Model 34X81
Retaining plate%-

Snap ring-

Driven plate

1.5 mm (0.059 in)
Driven plate
2.0 mm
(0.079 in)

Driven plate

Retaining platew_I

Snap ring

® . Apply petroleum jelly.

@ Apply ATF. . - Drive plate Drive plate
* : Select proper thickness. SATO84t
DISASSEMBLY

Check operation of high clutch.

Apply compressed air to oil hole of input shaft.

Stop up a hole on opposite side of input shaft.
Check to see that retaining plate moves to snap ring.
If retaining plate does not contact snap ring,

D-ring might be damaged.

Oil seal might be damaged.

Fluid might be leaking past piston check ball.

e e T e =

Nylon cloth
SAT176D
2. Remove seal rings from input shaft.
Input shaft
Seal ring
SAT177D
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REPAIR FOR COMPONENT PARTS

Screwdriver

Snap ring

SAT178D

- % == KV31103200
! ‘.
l}/ j
NN

SAT617H

SAT189D

Oil seal SAT139E

High Clutch (Cont’'d)

3. Remove snap ring.
4. Remove drive plates, driven plates and retaining plate.

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

Set Tool directly above springs.

Do not expand snap ring excessively.

Remove spring retainer and return springs.

Do not remove return springs from spring retainer.

e e e

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

8. Remove D-ring and oil seal from piston.

INSPECTION

Reverse clutch snap ring, spring retainer and return

springs

e Check for deformation, fatigue or damage.

e Replace if necessary.

e When replacing spring retainer and return springs, replace
them as a set.
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)
High clutch drive plates

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

Except model 34X81
Standard value 2.0 mm (0.079 in)
Wear limit 1.8 mm (0.071 in)
Model 34X81
Standard value 1.6 mm (0.063 in)
Wear limit 1.4 mm (0.055 in)
sati620| @ {f not within wear limit, replace.

Core plate

High clutch piston

N e Make sure check balls are not fixed.
I e Apply compressed air to check ball oil hole opposite the
z J\,\* * return spring. Make sure there is no air leakage.
B

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

A
4!
. ! -
Check air does not Check air flows

flow through through ball
ball hole. hole.,  SAT186D
Seal ring clearance
Seal ring e Install new seal rings onto input shaft.

e 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 wear limit, replace input shaft assembly.

SAT187D

ASSEMBLY

1. Install D-ring and oil seal on piston.
e Take care with the direction of the oil seal.
e Apply ATF to both parts.

Oil seal

SAT139E

n

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

SAT189D
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REPAIR FOR COMPONENT PARTS

~ Spring
retainer

SAT191D

=g Qe

S8 NTEES) /31103200
ﬂ%’fﬁ —
1 1

SAT617H

Stopper

SAT193D

SAT195D

Snap
rng
Retaining plate

Feeler
gauge

SAT193D

High Clutch (Cont’d)

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 above return springs.

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

5. Instali drive plates, driven plates and retaining plate.
Take care with the order and direction of plates.
Install snap ring.

oe

7. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 1.4 - 1.8 mm (0.055 - 0.071 in)
Allowable limit (Except model 34X81) 2.4 mm (0.094
in)
Allowable limit (Model 34X81) 2.6 mm (0.102 in)
Retaining plate:
Refer to SDS, AT-168.
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

8. Check operation of high clutch.
Refer to "“DISASSEMBLY"” in “"High Clutch’”, AT-97.

Nylon cloth
SAT196D
9. Install seal rings to input shaft.
, o Apply petroleum jelly to seal rings.
e ld
Apply petroleum jelly ==
- \‘lrwrsu =
= T 1 1 =
SAT197D

o Roll paper around seal rings to prevent seal rings from

spreading.
Thick paper

/TP
Tape

SAT198D
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REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch

SEC. 315

@ Snap ring

(@ Retaining plate %

® Drive plate

Forward clutch

@ Driven plate
® Dish plate

Overrun
clutch

Retaining plate %

Snap ring 53@

(Y'S
Snap ring €29

Drive plate -
/
—_—"%Overrun clutch

@

/Q @ \ R clutch drum

<

Oil seal bg¢
D-ring 479
Forward clutch piston
N

Overrun L p.ring 24 CATE) - Oil seal 1%} * : Select proper thickness.
Return spring~ clutch * * CaTE>: Apply ATF.
Spring retainer piston
SAT942HA
DISASSEMBLY
‘ 1. Check operation of forward ciutch and overrun ciutch.
: a. Install bearing retainer on forward ciutch drum.
Hole for forward . .
clutch inspection b. Apply compressed air to oil hole of forward clutch drum.
c. Check to see that retaining plate moves to snap ring.
Bearing
retainer
SAT201D
Hole for overrun d. If r_etatmr_\g plate does not contact snap ring,
clutch inspection e D-ring might be damaged.
1 e Oil seal might be damaged.
e Fluid might be leaking past piston check ball.
Bearing
retainer
SAT202D
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

JiES— 2. Remove snap ring for forward clutch.
3. Remove drive plates, driven plates, retaining plate and dish
Snap ring — plate for forward clutch.
SAT203D
4. Remove snap ring for overrun ciutch.

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

SAT204D
/\/—\_/ 6. Set Tool on spring retainer and remove snap ring from for- AT
ward clutch drum while compressing return springs.
. / o Set Tool directly above return springs.

e Do not expand snap ring excessively.
7. Remove spring retainer and return springs.

Snap ring

SAT205D

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

SAT216D

9. Remove overrun clutch piston from forward clutch piston by
turning it.

Forward cluich
piston
SAT215D
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REPAIR FOR COMPONENT PARTS

Oil seai

@Q’?

Forward clutch piston

Oil seal
D—ring
Overrun
clutch piston

SAT140E

D (Coil outer
diameter)

f (Length)

SAT138D

Thickness

Facing

Core plate

SAT1620

yAL

SAT163D

Forward Clutch and Overrun Clutch (Cont’d)

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

INSPECTION

Snap rings and spring retainer
e Check for deformation, fatigue or damage.

Forward clutch and overrun clutch return springs

e Check for deformation or damage.
e Measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-169.
e Replace if deformed or fatigued.

Forward clutch and overrun clutch drive plates

e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Forward clutch
Standard value 1.8 mm (0.071 in)
Wear limit 1.6 mm (0.063 in)
Overrun clutch
Standard value 1.6 mm (0.063 in)
Wear limit 1.4 mm (0.055 in)
e If not within wear limit, replace.

Forward clutch and overrun clutch dish plates
e Check for deformation or damage.

e Measure thickness of dish plate.
Thickness of dish plate:
Forward clutch 2.35 - 2.65 mm (0.0925 - 0.1043 in)
Overrun clutch 2.00 - 2.30 mm (0.0787 - 0.0906 in)

e |f deformed or fatigued, replace.
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REPAIR FOR COMPONENT PARTS

5

through ball hole.

Check air does not flow

S

Check air flows
through ball hote.

SAT213D

Check air does not flow
through ball hole.

Check air flows

through ball hole.
SAT212D

RS

Overrun
clutch piston

(&) oo
\
9

KA

Forward ciutch piston
Oil seal

SAT140E

~#— Forward clutch
piston
SAT215D

SAT216D

Forward Clutch and Overrun Clutch (Cont’d)

Forward clutch drum

Make sure check balls are not fixed.

Apply compressed air to check ball oil hole from outside of
forward clutch drum. Make sure air ieaks past ball.

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

Overrun clutch piston

e Make sure check balls are not fixed.

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

e Apply compressed air to oil hole on return spring side.
Make sure air leaks past ball.

ASSEMBLY

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

o Take care with direction of oil seal.

e Apply ATF to both parts.

2. Install overrun clutch piston assembly on forward clutch
piston while turning it slowly.

3. Install forward clutch piston assembly on forward clutch

drum while turning it slowly.
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

4. Align notch in forward clutch piston with groove in forward
clutch drum.

Center —~

Cut-out in forward
clutch piston

5. Install return springs on piston.

Spring 6. Install spring retainer on return springs.
v retainer
¥

Return

SAT218D

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

SAT205D

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

SAT220D

8. Install drive plates, driven plates, retaining plate and dish
plate for overrun clutch.
9. Install snap ring for overrun clutch.

SAT204D
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REPAIR FOR COMPONENT PARTS

A
Feeler gauge plate

SAT227D

Snap ring

SAT203D

SAT228D

Hole for forward
clutch inspection

Bearing
retainer

SAT201D

Hole for overrun
clutch inspection

=1

Bearing
retainer

SAT202D

Forward Clutch and Overrun Clutch (Cont’'d)

10. Measure clearance between overrun clutch retaining plate

and snap ring.

If not within allowable limit, select proper retaining plate.

Specified clearance:

Standard 1.0 - 1.4 mm (0.039 - 0.055 in)
Allowable limit 2.0 mm (0.079 in)

Overrun clutch retaining plate:
Refer to SDS, AT-168.

11. Install drive plates, driven plates, retaining plate and dish

plate for forward clutch.

12. Install snap ring for forward clutch.

13. Measure clearance between forward clutch retaining plate

and snap ring.

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 SDS, AT-168.

14. Check operation of forward clutch.

Refer to “"DISASSEMBLY" in ““Forward Clutch and Overrun

Ciutch”, AT-102.

15. Check operation of overrun clutch.

Refer to “DISASSEMBLY’' in “Forward Clutch and Overrun

Clutch”, AT-102.
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315

For the number of clutch sheets (drive plates and driven plates),
refer to the below cross-section.

Retaining plate

Driven plate

Retaining plate %
Snap ring Q:Q

\—Oil seal ¥4

D-ring §4
Spring retainer
\Snap ring Q:i
Dish plate
Drive plate L
Retaining plate %
Driven plate
Snap ring Retaining plate
Driven plate
G, oy AR e Drive plate  Dish plate
SAT943HA

DISASSEMBLY
1. Check operation of low & reverse brake.
a. Apply compressed air to oil hole of transmission case.
b. Check to see that retaining plate moves to snap ring.
c. If retaining plate does not contact snap ring,
e D-ring might be damaged.
o Oil seal might be damaged.
o Fluid might be leaking past piston check ball.
2. Stand transmission case.
3. Remove snap ring.
4. Remove drive plates, driven plates, retaining plates and

dish plates from transmission case.
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont’d)

5. Set Tool on spring retainer and remove snap ring while
compressing return springs.

Set Tool directly above return springs.

Do not expand snap ring excessively.

Remove spring retainer and return springs.

Do not remove return springs from spring retainer.

e e e

KY31103200 r»\\o// SAT2420

7. Apply compressed air to oil hole of transmission case while
holding piston.
8. Remove piston from transmission case by turning it.

SAT234D

9. Remove D-ring and oil seal from piston.

Low &
reverse brake
piston

D-ring Oit seal

SAT618H

INSPECTION

Low & reverse clutch snap ring, spring retainer and

return springs

e Check for deformation, fatigue or damage.

o Replace if necessary.

e When repiacing spring retainer and return springs, replace
them as a set.
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REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)

Low & reverse brake drive plate

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

Standard value 2.0 mm (0.079 in)
Wear limit 1.8 mm (0.071 in)
e If not within wear limit, replace.

Core plate

SAT162D

Low & reverse brake dish plates

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

t 3.00 - 3.30 mm (0.1181 - 0.1299 in)
e If deformed or fatigued, replace.

SAT163D

ASSEMBLY

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

e Take care with the direction of the oil seal.
e Apply ATF to D-ring and oil seal.

reverse brake
piston

2. Stand transmission case.

3. Install piston assembly on transmission case while turning
it slowly.

o Apply ATF to inner surface of transmission case.

4. Install return springs and spring retainer on piston.

SAT241D

AT-110



REPAIR FOR COMPONENT PARTS

SAT254E

Screwdriver

_
)

- "
// .
[ ez

\
ING 7

,

g O

g

¢}

@,}
r

Feeler gauge,

/4

VIS

Nz
Retaining plate
N
% /,é SAT246D

Low & Reverse Brake (Cont’d)

5. Install snap ring while compressing return springs.
e Set Tool directly above return springs.

6. Install drive plates, driven plates, retaining plates and dish
plates.
e Do not align the projections on the two dish plates.

7. Install snap ring.

8. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate
(front side).

Specified clearance:
Standard 1.4 - 1.8 mm (0.055 - 0.071 in)
Allowable limit
2.8 mm (0.110 in)
Retaining plate:
Refer to SDS, AT-169.

9. Check operation of low & reverse brake.
Refer to ""DISASSEMBLY" in “l.ow & Reverse Brake’,
AT-108.
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub

SEC. 315

Forward one-way clutch

Thrust washer BF8 ()

Forward clutch hub

Thrust washer B8 (P)
Overrun clutch hub

Rear internal gear

Bearing

—
—4mw

ER @ : Apply petroleum jelly.

SAT975H
DISASSEMBLY
Overrun 1. Remove snap ring from overrun clutch hub.
clutch hub 2. Remove overrun clutch hub from forward clutch hub.
Forward
clutch hub
SAT249D

3. Remove thrust washer from forward clutch hub.

Thrust
washer

Forward
clutch hub

SAT250D
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Forward clutch
hub

Rear internal
gear

SAT251D

© ~End bearing

-Rear internal
gear

SAT252D
©/Thrust washer
Rear
internal
gear
SAT253D

End bearing
Forward

one-way ciutch

.- Forward clutch
hub

SAT254D

Forward one-way
clutch

Forward clutch
hub

SAT255D

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

4. Remove forward clutch hub from rear internal gear.

5. Remove end bearing from rear internal gear.

6. Remove thrust washer from rear internal gear.

7. Remove end bearing from forward one-way clutch.

8. Remove one-way clutch from forward clutch hub.
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Overrun
clutch hub)

/

Rear internal Forward ” ¢

gear clutch hub

SAT256D

End bearing

Forward one-way clutch

/Sgp,)mg

SAT257D

Forward ctutch -
hub

clutch

Hote

Protrusion

Forward one-way

SATO76H

© End bearing

Forward
one-way clutch

Forward clutch hub

SAT142E

Thrust washer

Pawl

Rear
internal
gear

SAT143E

Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub (Cont’d)
INSPECTION
Rear internal gear, forward clutch hub and overrun

clutch hub
e Check rubbing surface for wear or damage.

Snap ring, end bearings and forward one-way clutich

e Check snap ring and end bearings for deformation and dam-
age.

e Check forward one-way clutch for wear and damage.

ASSEMBLY

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

2. Install end bearing on forward one-way clutch.
e Apply petroleum jelly to end bearing.

3. Instali thrust washer on rear internal gear.
e Apply petroleum jelly to thrust washer.
e Align pawls of thrust washer with holes of rear internal

gear.
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©~End bearing

Rear internal
gear

SAT144E

Rear internal gear

Forward
clutch hub

Unlocked h ao d> Locked

SAT713H
Pawi
Thrust
washer
Overrun
clutch
hub
SAT145€

Rear internal gear

Overrun
clutch

—Forward
clutch hub

SAT264D

Snap ring

SAT248D

Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub (Cont’'d)

4.

o

&

~

8.

Install end bearing on rear internal gear.

Apply petroleum jelly to end bearing.

Install forward clutch hub on rear internal gear.

Check operation of forward one-way clutch.

Hold rear internal gear and turn forward clutch hub. Check
. forward clutch hub for correct locking and unlocking direc-

tions.

If not as shown in illustration, check installation direction of

forward one-way clutch.

install thrust washer on overrun clutch hub.

Apply petroleum jelly to thrust washer.

Align pawls of thrust washer with holes of overrun cluich

hub.

Install overrun clutch hub on rear internal gear.
Align projections of rear internal gear with holes of overrun

clutch hub.

Install snap ring to groove of rear internal gear.
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Output Shaft, Output Gear, Idler Gear, Reduction

Pinion Gear and Bearing Retainer — Except
Model 34X81

Reduction pinion gear -
bearing outer race

Reduction pinion gear
bearing inner race

Reduction pinion gear

SEC. 314 Adjusting spacer %
Idler gear
Idler gear bearing
‘I"!,
[O) 63 - 67 (6.4 - 6.8, 46 - 49) 7 /g
Vo
= d

%‘/(&K‘
/@ EE Lock nut ‘:‘
N [UJMS - 275

(25 - 28,
181 - 203)

\ Output gear

Adijusting shim

Output gear bearing

Output shaft

Bearing retainer

SATE66D

\ OutpL;t gear bearing outer race
Bearing ]
16 . 20 retainer e
: (16 - 2.1,
\/ 12 - 15)
(} "Seal ring s
( / ‘:‘(E/ Q)\/i Output shaft
| @
! : Nem (kg-m, ft-Ib)
\. . \ Seal ring ’:‘ P I (P:  : Apply petroleum jelly.
\/ \ % Select proper thickness.
Output shaft : Apply ATF.
bearin F
gCaTh SAT255EC
DISASSEMBLY
a 1. Remove seal rings from output shaft and bearing retainer.
| Seal ring Seal ring
N
~~)
N—r
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REPAIR FOR COMPONENT PARTS

Output Shaft, Output Gear, Idier Gear, Reduction
Pinion Gear and Bearing Retainer — Except

SAT619H

KV38105480

SAT668D

SAT669D

Kv38105450

SAT670D

(T

®)
5

[

J

LA

-

~ N

SAT648D

Drift Model 34X81 (Cont’'d)

2. Press out output shaft bearing inner race.

3. Remove output shaft bearing outer race from bearing

retainer.

4. Remove output gear bearing inner race.

5. Remove output gear bearing outer race from bearing

retainer.

6. Remove idler gear bearing inner race.
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REPAIR FOR COMPONENT PARTS

Output Shaft, Output Gear, ldler Gear, Reduction
Pinion Gear and Bearing Retainer — Except
Model 34X81 (Cont’d)

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

KV381054S0

SATS49D

8. Press out reduction pinion gear inner race from reduction
pinion gear.

ST30037000

SAT650D

9. Remove reduction pinion gear bearing outer race from
transmission case.

INSPECTION

Output shaft, output gear, idler gear and reduction

pinion gear

e Check shafts for cracks, wear or bending.

e Check gears for wear, chips and cracks.

Bearings ’

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

e When replacing taper roller bearing, replace inner and

SPD715 outer races as a set.
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REPAIR FOR COMPONENT PARTS

Clearance __.1 Seal ring

o

O

=R

Qutput shaft

Bearing retainer

SAT671D

ST35272000

SATE63D

A A
J;V PRS0

63 - 67 N-m

(64 - 6.8 kg-m 46 - 49 ft- Ib)

VARE
NN

SATE55D

Output Shaft, Output Gear, Idler Gear, Reduction
Pinion Gear and Bearing Retainer — Except
Model 34X81 (Cont’'d)

Seal ring clearance

e Install new seal rings to output shatft.
e Measure clearance between seal ring and ring groove of
output shaft.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Wear limit:
0.25 mm (0.0098 in)
e If not within wear limit, replace output shaft.
e Install new seal rings to bearing retainer.
e Measure clearance between seal ring and ring groove of
bearing retainer.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Wear limit:
0.25 mm (0.0098 in)
e If not within wear limit, replace bearing retainer.

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

pinion gear.

2. Install reduction pinion gear bearing outer race on trans-
mission case.

3. Press idler gear bearing inner race on idler gear.
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REPAIR FOR COMPONENT PARTS

SATE72D

ST33400001

SAT673D

Kv40104840

SAT675D

Output Shaft, Output Gear, Idler Gear, Reduction
Pinion Gear and Bearing Retainer — Except
Model 34X81 (Cont’d)

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

5. Press output gear bearing inner race on output gear.

6. Install output gear bearing outer race on bearing retainer.

7. Press output shaft bearing inner race on output shaft.

8. Install output shaft bearing outer race on bearing retainer.
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REPAIR FOR COMPONENT PARTS

Output Shaft, Output Gear, Idler Gear, Reduction

Pinion Gear and Bearing Retainer — Except
Model 34X81 (Cont’d)

9. Install new seal rings onto output shaft and bearing retainer.
e Apply petroleum jelly to seal rings.

Output shaft Bearing retainer
SAT222E

10. Roll paper around seal rings to prevent seal rings from
spreading.

SAT677D

Output Shaft, Idler Gear, Reduction Pinion Gear
and Bearing Retainer — Model 34X81

Idler gear

(25.0 - 28.0, 181 - 203)

/@Q\ Output shaft

bearing
adjusting
shim #

Output shaft bearing

Adjusting shim %
Idler gear bearing _\

46 - 49)

Reduction pinion gear
bearing outer race
Reduction pinion gear

bearing inner race

Output shaft

Seal ring 34 P

“ Thrust needle bearing ®

o
(("’ 9 §\ Bearing retainer
(a (: [3) 16 - 20 (1.6 - 2.1, 12 - 15)
Radial needle bearing

Snap ring Q
Seal ring 674 ®

. Nem {kg-m, ft-Ib)

: Select proper thickness.
: Apply petroleum jelly.
Thrust needle bearing CATF) : Apply ATF.

h
UG

SATI84HA
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retainer

SAT644D

SAT645D

SAT646D

Bearing retainer

NATO046

1/

i
e

“,‘
=0
=72
2(C
A

U
Y

gt
=y
o/,
a
LI
rd
! \
AW
II “_

SAT648D

Output Shaft, Idier Gear, Reduction Pinion Gear
and Bearing Retainer — Model 34X81 (Cont’d)

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

2. Remove output shaft bearing with screwdrivers.
e Always replace bearing with a new one when removed.
e Do not damage output shaft.

3. Remove snap ring from bearing retainer.

4. Remove needie bearing from bearing retainer.

5. Remove idler gear bearing inner race from idler gear.
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion Gear
and Bearing Retainer — Model 34X81 (Cont’d)

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

- KV381054S0

NAT047

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

S$730031000

NATO048

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

INSPECTION

Output shaft, idler gear and reduction pinion gear

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

Bearing

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

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

SPD715
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Qutput shaft

Bearing retainer
SAT652D

- 8735272000

NATO049

L~

=~
T
Rl

/Q’f‘;“:f__ 3
N J@/\\FTV\\ =N
M 63 - 67 N-m (6.4 - 6.8 kg-m, 46 - 49 ft-Ib) ,

1l

ST30031000

NATO048

Output Shaft, Idler Gear, Reduction Pinion Gear

and Bearing Retainer — Model 34X81 (Cont’d)
Seal ring clearance

o Install new seal rings to output shaft.
e Measure clearance between seal ring and ring groove of
output shaft.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
e If not within allowable limit, replace output shaft.
e Install new seal rings to bearing retainer.
e Measure clearance between seal ring and ring groove of
bearing retainer.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
e If not within allowable limit, replace bearing retainer.

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

2. install reduction pinion gear bearing outer race on trans-
mission case.

3. Press idler gear bearing inner race on idler gear.
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REPAIR FOR COMPONENT PARTS
Output Shaft, idler Gear, Reduction Pinion Gear

and Bearing Retainer — Model 34X81 (Cont’d)

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

NATOS1

5. Press output shaft bearing on output shaft.

$T735321000

I NAT052

6. Press needle bearing on bearing retainer.

SATBE58D

7. Install snap ring to bearing retainer.

SATE59D

8. After packing ring grooves with petroleum jelly, carefully
Seal ring install new rings on output shaft and bearing retainer.

/Bearing retainer

Output shaft
SAT660D
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Output Shatft, Idler Gear, Reduction Pinion Gear

Qutput shaft

and Bearing Retainer — Model 34X81 (Cont’d)
Paper o Roll paper around seal rings to prevent seal rings from
Tape spreading.

Bearing retainer

SAT661D

Band Servo Piston Assembly

SEC. 315

0

Lock nut

[C] 31 - 36 Nem (3.2 - 3.7 kg-m, 23 - 27 ft-lb) Second servo return spring

Band servo piston stem

Band servo thrust washer
Band servo piston
D D-ring Q
\@Z@\% /\4 OD servo return spring
— / Spring retainer

B [

Anchor end pinv Q
Qmé\_

\~

\
/ T

[ \@ 0D servo
T 7 . .
piston retainer
oino €3 / \@)\
Servo piston retainer
D-ring €39

¥ : Adjustment is required. O-ring Z .
- Apply ATF. . Q .@ Snap ring Q
OD servo piston SAT945HA
DISASSEMBLY
Screwdriver 1. Remove band servo piston snap ring.

~

/i :

) ).
.' i
NEEe S/

/)
GoaY

SAT288D

2. Apply compressed air to oil hole in transmission case to
remove OD servo piston retainer and band servo piston
assembly.

e Hold band servo piston assembly with a rag.

Nylon waste

SAT289D
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OD servo
piston

------

Nylon waste

SAT290DB

OD servo piston

D-ring

SAT119EB

OD servo )
piston retainer O-ring

© O—ring
Q O-ring

SAT120EA

Servo piston
retainer

Band servo
piston assembly

i

Ne——rA
S—/

=

SAT293D

Spring
retainer

SAT294D

Band Servo Piston Assembly (Cont’d)

3. Apply compressed air to oil hole in OD servo piston retainer
to remove OD servo piston from retainer.
e Hold OD servo piston while applying compressed air.

4. Remove D-ring from OD servo piston.

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

6. Remove band servo piston assembly from servo piston

retainer by pushing it forward.

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

Spring
retainer Band servo
thrust washer

Band servo piston
Q OD servo
return spring

SAT295DA

Servo piston O-ring
retainer

SAT121E

Band servo piston

SAT122E

OD servo return spring

Second servo
return spring

SAT298DA

Band Servo Piston Assembly (Cont’d)
8. Remove OD servo return spring, band servo thrust washer
and band servo piston stem from band servo piston.

9. Remove O-rings from servo piston retainer.

10. Remove D-rings from band servo piston.

INSPECTION

Pistons, retainers and piston stem
e Check frictional surfaces for abnormal wear or damage.

D (Coil outer
diameter)

¢ (Length)

Return springs
e Check for deformation or damage.
e Measure free length and outer diameter.

Inspection standard:
Refer to SDS, AT-174.

SAT138D
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Band Servo Piston Assembly (Cont’d)

ASSEMBLY

1. Install D-rings to band servo piston.

e Apply ATF to D-rings.

e Pay attention to the position of each D-ring.

Band servo piston

D-rings: ‘
Unit: mm (in)
. Inner diameter
D-ring
Except model 34X81 Model 34X81
D-ring @ @ 53.8 (2.118) 51.9 (2.043)
SAT256E @ 31.7 (1.248) 29.8 (1.173)

2. Install band servo piston stem, band servo thrust washer,

Staer:g serve OD servo return spring and spring retainer to band servo
piston.
Spring
retainer Band servo
thrust washer

Band servo piston

OD servo
return spring SAT295DA

3. Place piston stem end on a wooden block. While pushing AT
servo piston spring retainer down, install E-ring.

Spring
retainer

SAT301D

4. Install O-rings to servo piston retainer.
e Apply ATF to O-rings.

Servo piston

i
e e Pay attention to the position of each O-ring.
O-rings:
Unit: mm (in)
O-ring inner diameter
@ 65.5 (2.579)
@ 67.0 (2.638)
O-ring @
SAT257E

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

SAT303D
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont’d)

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

- D-ring
0D servo piston

SAT119EB

7. Install O-rings to OD servo piston retainer.
e Apply ATF to O-rings.
e Pay attention to the position of each O-ring.

OD servo
‘piston retainer

O-ring (1) O-rings:
© Unit: mm (in)
O-ring (2 O-ring inner dlametgr

@ 69.5 (2.736)
@ 71.0 (2.795)

O-ing (& ® 73.0 (2.874)

SAT258EA
oD servo 8. Install OD servo piston to OD servo piston retainer.

piston retainer

OD servo
piston

SAT306DA

9. Install band servo piston assembly and 2nd servo return

,/—\\ Second servo spring to transmission case.
return spring e Apply ATF to O-ring of band servo piston and transmission
case.

Apply ATF. Z Band servo
A N ~_— piston assembly

SAT307DA

10. install OD servo piston assembly to transmission case.
/<<\\/\ e Apply ATF to O-ring of band servo piston and transmission

/ OD servo piston case.
((\ ) assembly

-f} Apply ATF.
T SAT308D8B
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Band Servo Piston Assembly (Cont’d)

11. Install band servo piston snap ring to transmission case.

SAT288D

Final Drive — Except Model 34X81

SEC. 381 /Pinion mate thrust washer

Side gear
thrust washer %

[C) 74 - 88 N-m (7.5 - 9.0 kg-m, 54 - 65 ft-Ib)

Side gear

Side gear

/ Pinion mate gear
g// Pinion mate shaft.
/ v thrust washer x ﬁ %Q\\f
rust washer TR
% ﬂ”ﬂ\/ﬁL/V* /CZ\\Q\\/\
Side gear Aﬁg ‘j/@ [//7 X
@

/ )
)
& Adjusting shim % \\’N/J

{
Co / )
fx Differential side bearing \/ ) /
[ Final gear T

Differential case

@
N\
Wz

IS,

- Speedometer drive gear
*  Select proper thickness.

\ Ditferential side bearing SATE80DB

DISASSEMBLY
1. Remove final gear.

SAT311D

2. Press out differential side bearings.

Drift

ST30021000

SAT6E81D
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REPAIR FOR COMPONENT PARTS
Final Drive — Except Model 34X81 (Cont’'d)

3. Remove speedometer drive gear.

Speedometer drive'gear O

SAT313D

4. Drive out pinion mate shaft lock pin.

Kv32101000

SATO76E

5. Draw out pinion mate shaft from differential case.
6. Remove pinion mate gears and side gears.

SAT273E

INSPECTION

Gear, washer, shaft and case

e Check mating surfaces of differential case, side gears and
pinion mate gears.
e Check washers for wear.

SAT317D

Bearings

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

SPD715
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Pinion mate shaft

SAT318D

Both feeler gauges are the
same thickness.

SAT320D

Both feeler gauges are the
same thickness.

SAT321D

Kv32101000

SATO77E

SAT313D

Final Drive — Except Model 34X81 (Cont’d)

ASSEMBLY

4.
e Make sure that lock pin is flush with case.

5.

Install side gears and side gear thrust washers in differen-

tial case.

Install pinion mate gears and pihion mate thrust washers in
the differential case while rotating them.

Apply ATF to all parts.

Measure clearance between side gear and differential case

with washers.

Clearance between side gear and differential case

with washers:
0.1 - 0.2 mm (0.004 - 0.008 in)

If not within specification, adjust clearance by changing

thickness of side gear thrust washers.
Side gear thrust washer:
Refer to SDS, AT-170.

Install lock pin.

Install speedometer drive gear on differential case.
e Align projection of speedometer drive gear with groove of

differential case.
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5733200000

SAT678D

8733200000

SAT679D

SAT326D

Final Drive — Except Model 34X81 (Cont’d)

6. Press differential side bearings on differential case.

7.

Install final gear and tighten fixing bolts in numerical order.
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Final Drive — Model 34X81

SEC. 381 Pinion mate [} 74 - 88 Nem
thrust washer (7.5 - 9.0 kg-m,
54 - 65 ft-ib)
Pinion mate gear Side gear thrust
washer
Pinion mate shaft )

Side gear -,
Side gear §
thrust washer &

Differential

side bearing
adjusting shim &
Differential

side bearing
Differential side bearing L Final gear
Speedometer drive gear Differential case .®* !S\ZISI?:‘I{(;W( thickness.
SATB37HA
DISASSEMBLY

1. Remove final gear.

SAT311D

2. Press out differential side bearings.

SAT312D

3. Remove speedometer drive gear.

SAT313D
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REPAIR FOR COMPONENT PARTS

SATO70H

SAT316D

NATOS55

Pinion mate shaft

SAT318D

KV38105710

NAT056

Final Drive — Model 34X81 (Cont’d)

4. Drive out pinion mate shaft lock pin.

5. Draw out pinion mate shaft from differential case.
6. Remove pinion mate gears and side gears.

INSPECTION

Gear, washer, shaft and case

e Check mating surfaces of differential case, side gears and
pinion mate gears.

e Check washers for wear.

Bearings

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

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

ASSEMBLY

1. Install side gear and thrust washers in differential case.

2. Install pinion mate gears and pinion mate thrust washers in
differential case while rotating them.

e Apply ATF to any parts.

3. Measure clearance between side gear and differential case
with washers using the following procedure.

a. Set Tool and dial indicator on side gear.

b. Move side gear up and down to measure dial indicator
deflection. 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)
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REPAIR FOR COMPONENT PARTS

Final Drive — Model 34X81 (Cont’d)

c. If not within speciftications, adjust clearance by changing
thickness of side gear thrust washers.
Side gear thrust washer:
Refer to SDS, AT-170.

SMT616

4. [Install lock pin.
e Make sure that lock pin is flush with case.

SAT97oH

Attaching
direction

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

o

SAT313D

6. Install final gear and tighten fixing bolts in numerical order.

SAT326D

7. Press on differential side bearings.

Suitable
drift

SMT7008
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ASSEMBLY

Assembly 1

1. Install differential side oil seals on transmission case and
converter housing, so that “A” and ‘B’ are within specifi-
cations.

KV31103000 and
ST35325000

Converter housing side (RHS)

Kv31103000 § »

Transmission case side (LHS)

KVv31 103000§
SAT260EA

Transmission Converter housing Unit: mm (in)
case side side

A B
5.5 -6.5(0.217 - 0.256) 0.5 (0.020) or less

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

| "
Parking actuator \ A N\
support @
(] 20 - 24 N-m
(2.0 -24 kg-m—,\% % —
14 - 17 ft-1b)

SAT328D

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

Parking shaft

SAT329D
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ASSEMBLY

Nl
T ———
il
A~
Screwdriver
_— o
Return
; spring
Parking shaft SAT330DA

*\ KV38105710
\ 4

Wooden
block

NATO60

Assembly 1 (Cont’d)

4.

install return spring.

Adjustment 1
DIFFERENTIAL SIDE BEARING PRELOAD
— Model 34X81 —

1.

2,

Install differential side bearing outer race without adjusting
shim on transmission case.

Install differential side bearing outer race on converter
housing.

Place final drive assembly on transmission case.

Install transmission case on converter housing. Tighten
transmission case fixing bolts ® and to the specified
torque.

Attach dial indicator on differential case at transmission
case side.
insert Tool into differential side gear from converter hous-
ing.
Move Tool up and down and measure dial indicator deflec-
tion.
Select proper thickness of differential side bearing adjust-
ing shim(s) using SDS table as a guide.

Differential side bearing adjusting shim:

Refer to SDS, AT-170.

AT-139




ASSEMBLY

NAT033

Preioad gauge

KV38105710

NAT062

Transmission

case Reduction

pinion
gear

SAT332DA

B
D
Transmission
case
Reduction
pinion
gear
SAT333DA
. Depth gauge N —
Straightedge T
r'l T NV
u( = ey

A S S
~ > T
Reduction pinion gear =—

d_\u\
SAT334DA

Adjustment 1 (Cont’'d)

9. Remove converter housing from transmission case.

10. Remove final drive assembly from transmission case.

11. Remove differential side bearing outer race from transmis-
sion case.

12. Reinstall differential side bearing outer race and shim(s)
selected from SDS table on transmission case.

13. Reinstall converter housing on transmission case and
tighten transmission case fixing bolts to the specified
torque.

14. Insert Tool into differential case and measure turning torque
of final drive assembly.

e Turn final drive assembly in both directions several times
to seat bearing roliers correctly.

Turning torque of final drive assembly (New bearing):
0.49 - 1.08 N-m (5.0 - 11.0 kg-cm, 4.3 - 9.5 in-Ib)

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

o Make sure torque is close to the specified range.

REDUCTION PINION GEAR BEARING PRELOAD

— All models —

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

a. Place reduction pinion gear on transmission case as shown.

b. Place idler gear bearing on transmission case.
c. Measure dimensions ‘‘B’’, ““C” and ‘D" and calculate
dimension A",
A=D-(B + Q)
“A’: Distance between surface of idler gear bearing
inner race and adjusting shim mating surface of
reduction-pinion gear.

e Measure dimension ‘B’ between end of reduction pinion
gear and surface of transmission case.
e Measure in at least two places.

AT-140



ASSEMBLY

T Idier gear bearing
== Depth

'Straighteodg_e \
o % m o 5 o

L, T 4 e
Transmission case. ‘? ‘ /T
t

o

SAT336DA

SAT337D

- Reduction pinion gear
Idier gear
&

shim

SAT338DA

Adjustment 1 (Cont’d)

e.

Measure dimension “'C"” between surface of idler gear bear-
ing inner race and converter housing fitting surface of trans-
mission case.

Measure in at least two places.

Measure dimension D’ between end of reduction pinion
gear and adjusting shim mating surface of reduction pinion
gear.
Measure in at least two places.
Calculate dimension “A”

A=D-(B + C)

Measure dimension "E" between end of idler gear and idier
gear bearing of idler gear inner race mating surface.
Measure in at least two places.

Calculate T and select proper thickness of reduction pin-
ion gear bearing adjusting shim using SDS table as a guide.
T=A-E
Reduction pinion gear bearing adjusting shim:
Refer to SDS, AT-171.

Install reduction pinion gear and reduction pinion 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 pinion gear.

Press idler gear so that idler gear can be locked with park-
ing pawl.
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[C] 245 - 275 N-m
(25 - 28 kg-m, 181 - 203 ft-Ib)

SAT339D

Preload gauge

idler gear

SAT181E

Output shaft

Bearing retainer

SATE82D

Bearing retainer

Output shaft

SAT683D

Output
shaft

Bearing &
retainer
7,

SAT684D

Adjustment 1 (Cont’d)

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

o

Measure reduction pinion gear bearing preload.

o When measuring bearing preload, turn reduction pinion
gear in both directions several times to seat bearing rollers
correctly.

Reduction pinion gear bearing preload:
0.11 - 0.69 N-m (1.1 - 7.0 kg-cm, 0.95 - 6.08 in-Ib)

o If not within specified range, readjust bearing preload.

OUTPUT SHAFT BEARING PRELOAD

— Except model 34X81 —

1. Select proper thickness of output shaft bearing adjusting
spacer using the following procedures.

a. Remove paper rolled around output shaft.

b. Place bearing retainer on output shaft.

c. Place output gear bearing inner race on bearing retainer.
d. Measure dimensions “G"” and “H’’ and calculate dimension
“F.

“F’’: Distance between the surface of output gear bear-
ing inner race and adjusting shim mating surface
of output shatft.

F=H - G

e Measure dimension ‘G’ between end of output shaft and
surface of output gear bearing inner race.
o Measure in at least two places.
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[ Straightedge

SATE85D

Output gear

SAT686D

SAT687D

8735271000 7| __ |
! J ” ‘ ” SAT688D

Adjustment 1 (Cont’d)

Measure dimension “H”’ between end of output shaft and
adjusting spacer mating surface of output shaft.
Measure in at least two places.
Calculate dimension “F’’.
F=H-G

HIH

Measure distance between end of output gear (adjust-
ing spacer mating surface) and bearing inner race fitting
surface.

Measure in at least two places.

Calculate dimension ““T,"".

“T,”: Distance between adjusting spacer mating surface

of output gear and output shaft
T, = F-1I

Select proper thickness of output shaft bearing adjusting
spacer using SDS table as a guide.

Output shaft bearing adjusting spacer:

Refer to SDS, AT-172.

Install bearing retainer on transmission case.

Place output shaft on bearing retainer.

Place output shaft bearing adjusting spacer selected in step
1-g on output shatft.

Press output gear bearing inner race on output gear.
Press output gear on output shaft.
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SATB89D

T

SAT690D

SAT691D

3 (0.12) or more

==

1 (0.04)
or more

Unit: mm (in)
SAT692D

SAT702D

Adjustment 1 (Cont’d)

7. Tighten output gear lock nut to specified torque.

8. Remove idler gear to measure output shaft bearing preload.

9. Measure output shaft bearing preload.
e When measuring bearing preload, turn output shaft in both
directions several times to seat bearing rollers correctly.
Output shaft bearing preload:
0.25 - 0.88 N'-m
(2.5 - 9.0 kg-cm, 2.2 - 7.8 in-Ib)

10. Install idler gear and tighten lock nut to specified torque.
11. After properly adjusting “‘turning’’ torque, clinch idler gear
and output gear lock nuts as shown.

12. Install new gasket and side cover on transmission case.
e Always replace side cover boits.
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XSide cover

Ty

Transmission
case

SAT341D

[OJ 16 - 21 N-m

(1.6 - 2.1 kg-m, 12 - 15 ft-Ib)

>

) 7 P
S /
5 = P

Z

S&msS>

SAT4390

KV31101300

NATO064

Adjustment 1 (Cont’d)
OUTPUT SHAFT END PLAY

— Model 34X81 —

e Measure clearance between side cover and the end of the
output shaft bearing.

o Select proper thickness of adjusting shim so that clearance
is within specifications.

1. Install bearing retainer for output shatt.

retainer.

2. Install output shaft thrust needle bearing on bearing

3. Install output shaft on transmission case.

4. Measure dimensions “{,"" and "'{," at side cover and then
calculate dimension “A".
e Measure dimension “(,” and “(,” in at least two places.
“A”: Distance between transmission case fitting surface
and adjusting shim mating surface.
A=1C-10 £,: Height of gauge
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KV31101300
NATO065

Locking

sealant

pin
(A : Green Bl B (8
B Gold ‘BB ‘8 SAT124E

Adjustment 1 (Cont’d)

5. Measure dimensions [, and “{;” and then calculate
dimension "B,
e Measure “(,” and “(;” in at least two places.

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

B=2¢-¢ ,: Height of gauge

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

Output shaft end play (A — B):
0 - 0.5 mm (0 - 0.020 in)
Output shaft end play adjusting shim:
Refer to SDS, AT-172.
7. Install adjusting shim on output shaft bearing.

8. Apply locking sealant to transmission case as shown in
illustration.

9. lInstall side cover on transmission case.
e Apply locking sealant to the mating surface of transmission
case.

10. Tighten side cover fixing bolts to specified torque.
e Do not mix bolts ® and ® .
e Always replace bolts ® as they are self-sealing bolts.
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SAT354D

Forward clutch

assemb

ly

 SAT355D

ER (D) : Apply petroleum jelly.

SAT698D

Needle bearing Needle bearing

y

h i

i \Yvayaat
Winyigsidl

SAT694D

N r~f
(D) : Apply petroleum jelly.

Thrust needte
bearing ®

SAT356D

Assembly 2

— All models —

1. Remove paper rolled around bearing retainer.
. Install thrust washer on bearing retainer.
e Apply petroleum jelly to thrust washer.

3. Install forward clutch assembly.

e Align teeth of low & reverse brake drive plates before

installing.

e Make sure that bearing retainer seal rings are not spread.

— Except model 34X81 —

4. Install bearing race on bearing retainer.
e Apply petroleum jelly to bearing race.

5. Install needle bearings on rear internal gear.
e Apply petroleum jelly to needle bearings.
e Pay attention to direction of needle bearing.

— Model 34X81 —

4. Install thrust needle bearing on bearing retainer.
e Apply petroleum jelly to thrust bearing.
e Pay attention to direction of thrust needle bearing.
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(P) : Apply petroleum je

Thrust needle

bearing @

Hy. SAT357D

Forward
clutch hub

Overrun
clutch hub

SAT358D

Internai gear
assembly

SAT359D

Rear planetary carrier

SAT152E

Rear planetary
carrier

SAT052D

Assembly 2 (Cont’d)

5. Install thrust needle bearing on rear internal gear.
e Apply petroleum jelly to thrust needle bearing.
e Pay attention to direction of thrust needle bearing.

-— All models —

6. Hold forward clutch hub and turn overrun clutch hub.
Check overrun clutch hub for directions of lock and unlock.

e If not as shown in illustration, check installed direction of
forward one-way clutch.

7. Install rear internal gear assembly.
o Align teeth of forward clutch and overrun clutch drive plate.

8. Instali needle bearing on rear planetary carrier.
o Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

9. Install rear sun gear on rear planetary carrier.
o Pay attention to direction of rear sun gear.
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SAT362D

Thrust
needle
bearing

Front
planetary
carrier

SAT153E

Low one-way clutch

SAT048D

Low one-way clutch

% /_\/-?\\\ SAT047D

Assembly 2 (Cont’d)

10. Install rear planetary carrier on transmission case.

11. Install thrust needle bearing on front planetary carrier.
e Apply petroleum jelly to thrust needle bearing.
e Pay attention to direction of thrust needle bearing.

12. Install low one-way clutch to front planetary carrier by turn-
ing it in the direction of the arrow as shown.
13. While holding front planetary carrier, turn low one-way

clutch.

Check low one-way clutch for correct directions of lock and

unlock.

14. install front planetary carrier assembly on transmission

case.

15. Install snap ring with screwdriver.

e Forward clutch and bearings must be correctly installed for
snap ring to fit groove of transmission case.
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Thrust needle
bearing

/‘

Front
sun
gear

SAT154E

Front sun gear

SAT156E

Assembly 2 (Cont’d)

16. Install needie bearing on front sun gear.
e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

17. Install front sun gear on front pianetary carrier.

18. Install needle bearing on front sun gear.
e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

19. Install high ciutch hub on front sun gear.

20. Install needle bearing on high clutch hub.
e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.
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Assembly 2 (Cont’d)

21. Remove paper rolled around input shaft.
22. Install input shaft assembly.
e Align teeth of high clutch drive plates before installing.

Input shaft
assembly

23. Install reverse clutch assembly.
e Align teeth of reverse clutch drive plates before installing.

. {2 —
! i SAT3730

Adjustment 2
When any parts listed below are replaced, adjust total end play

and reverse clutch end play.

ltem Reverse clutch
Total end play
Part name end play
Transmission case ° )
Overrun clutch hub ° °
Rear internal gear ° °
Rear planetary carrier ° °
Rear sun gear ° o
Front planetary carrier ° °
Front sun gear ® °
High clutch hub ° °
High clutch drum ° °
Oil pump cover ° °
Reverse clutch drum — .
Reverse clutch TOTAL END PLAY

Transmission

case assembly

e Measure clearance between reverse clutch drum and nee-
dle bearing for oil pump cover.

e Select proper thickness of bearing race so that end play is
within specifications.

Oil pump
assembly
Bearing [
race :

Needle bearing

SAT374D

AT-151



ASSEMBLY

Straightedge

Adjustment 2 (Cont’d)

1. Measure dimensions “K"

and “L”
dimension *'J".

and then calculate

Transmission
case

Clutch pack

SAT375D

YA

Straightedge

o pack
Transmission case

Clutch

a. Measure dimension "K',

Transmission

Straightedge

Depth
gauge

case pack

SAT377D

Bearing
race

/— Needie bearing

Oil pump
assembly

SAT378D
t Straightedge Needle
bearing
M M Bearing

race

Oil pump
assembly

c’(/ Straightedge
SAT379D

b. Measure dimension 'L
c. Calculate dimension “'J"".

e ‘“J”: Distance between oil pump fitting surface of transmis-

sion case and needle bearing mating surface of high
clutch drum.

J=K-L

2. Measure dimension "M,

a. Place bearing race and needle bearing on oil pump assem-
bly.

b. Measure dimension "M,

e “M”: Distance between transmission case fitting surface
and needle bearing on oil pump cover.

e M,: Indication of gauge.
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Adjustment 2 (Cont’d)

c. Measure thickness of straightedge “‘t"".
M=M, -t

Straightedge

SAT443D

3. Adjust total end play “T;".
T, =Jd-M
Total end play “T;'":
0.25 - 0.55 mm (0.0098 - 0.0217 in)
e Select proper thickness of bearing race so that total end
play is within specifications.
Bearing races:
Refer to SDS, AT-173.

REVERSE CLUTCH END PLAY

_ Thrust Z;Z’;S"“SS"’" e Measure clearance between oil pump cover and thrust
washer washer for reverse clutch drum.
o Select proper thickness of thrust washer so that end play is
within specifications.

SAT380D

1. Measure dimensions ‘O and ‘P’ and then calculate
dimension “N".

Clutch pack

Thrust
Transmission case washer
SAT381D
Straightedge N \/./, a. Place thru;t washer ‘(?n”reverse clutch drum.
Straightedge b. Measure dimension “O",

Clutch

Transmission case

washer SAT3820D
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Adjustment 2 (Cont’d)

c. Measure dimension "“P".
d. Calculate dimension ‘N".
e “N”: Distance between oil pump fitting surface of transmis-
sion case and thrust washer on reverse clutch drum.
N=0O0-P

Transmission case
SAT383D

2. Measure dimensions "R’ and 'S’ and then calculate
dimension “‘Q’"".

Oil pump
assembly

SAT384D

\Straightedge a. Measure dimension “R’.

Oit pump
assembly

- O,
° é \- Straightedge

Straightedge
[ — > Kg

L

SAT385D

b. Measure dimension *'S".
c. Calculate dimension “'Q’".
e ‘Q”: Distance between transmission case fitting surface
and thrust washer mating surface.
Q=R-8

Oil pump
assembly

Straightedge

SAT386D

3. Adjust reverse clutch end play “T,".
T,=N-Q
Reverse clutch end play:
0.65 - 1.00 mm (0.0256 - 0.0394 in)
e Select proper thickness of thrust washer so that reverse
clutch end play is within specifications.
Thrust washer:
Refer 1o SDS, AT-173.
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Assembly 3

1. Remove reverse clutch assembly and install needle bearing
on high clutch assembly.

e Pay attention to direction of needle bearing.

2. Install reverse clutch assembly.

3. Install anchor end pin, washer and lock nut on transmission
case.
4. Place brake band on outside of reverse clutch drum. Tighten
- anchor end pin just enough so brake band is evenly fitted
on reverse clutch drum.

ST
Brake bar@j

b=t SAT038D

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

e Apply petroleum jelly to bearing race.

SAT158E
A= C\ Thrust washer 6. Place thrust washer selected in reverse clutch end play step
Jﬁ“ N on reverse clutch drum.
o Apply petroleum jelly to thrust washer.

7. Install oil pump assembly on transmission case.

SAT391D
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SAT392D

SAT394D

SAT396D

Assembly 3 (Cont’d)

8. Tighten oil pump fixing bolts to specified torque.

9. Install O-ring to input shaft.
e Apply ATF to O-ring.

10. Adjust brake band.

a. Tighten anchor end pin to specified torque.
Anchor end pin:
[®]: 3.9-59Nm (0.4 - 0.6 kg-m, 35 - 52 in-Ib)

b. Back off anchor end pin two and a half turns.

¢. While holding anchor end pin, tighten lock nut.

AT-156



ASSEMBLY

SAT397D

SATBE95D

SAT443D

Differential case

Converter
housing

SAT696D

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

Adjustment 3
FINAL DRIVE END PLAY

—- Except model 34X81 —

e Measure clearance between differential side bearing and
transmission case.

e Select proper thickness of adjusting shim so that end play
is within specifications.

1. Measure dimension "T" between side bearing fitting sur-
face of transmission case and converter housing fitting sur-
face of transmission case.

“T,”: indication of gauge

2. Measure thickness of straightedge “‘t"".
T=T,-t

3. Place final drive assembly on converter housing.
4. Measure dimension ““U” between end of differential case
and transmission case fitting surface of converter housing.
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Straightedge

SATE97D

SAT132E

SATO30D

&
¢ ?

SAT134E

Adjustment 3 (Cont’d)

5. Measure dimension V"' between end of differential case
and adjusting shim mating surface of differential side bear-
ing.

6. Calcuiate final drive end play.

Final drive end play:
T-U+V
7. Select proper thickness of differential side bearing adjust-
ing shim so that final drive end play is within specifications.
Final drive end play:
0 - 0.15 mm (0 - 0.0059 in)
Differential side bearing adjusting shim:
Refer to SDS, AT-170.

Assembly 4

1. Install differential side bearing adjusting shim selected in
final drive end play adjustment step on transmission case.

2. Install final drive assembly on transmission case.

3. lInstall oil tube on converter housing.
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Assembly 4 (Cont’d)

4. Install O-ring on differential oil port of transmission case.
5. Install converter housing on transmission case.
e Apply locking sealant to mating surface of converter hous-

3-5(0.12 - 0.20)

ing.
I L .
Locking Bolt Length mm (in)
sealant /_O-ring ® 32.8 (1.291)
" 40 (1.57)
-
1.5 (0.059) dia.
4 (0.16) W-W
Unit: mm (in) A A R

SAT405D

6. Install accumulator piston.
N-D accumulator a. Check contact surface of accumulator piston for damage.
piston

3-R accumulator
piston

Contact
surface

SAT406D

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

Accumulator piston O-rings:
Unit: mm (in)

N-D accumulator
piston
S/R
accumulator
piston

Accumulator

Inner diameter (Small)

Inner diameter {Large)

o S/R accumulator 26.9 {1.059) 44.2 (1.740)
-ring
O N-D accumulator 34.6 (1.362) 39.4 (1.551)
O—ring
SAT135EA
Ret ND c. Install accumulator pistons and return springs on transmis-
eturn - .
spring  accumulator , sion case. . o
S/R piston ] e Apply ATF to inner surface of transmission case.
accumulator S

Return

piston spring Return springs:
Unit: mm (in)
Spring Free length Outer diameter
S/R accumulator spring 56.4 (2.220) 21.0 (0.827)
N-D accumulator spring 43.5 (1.713) 28.0 (1.102)

SAT408DA
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Assembly 4 (Cont’d)

7. Install lip seals for band servo oil holes on transmission
case.
e Apply petroleum jelly to lip seals.

Lip seal

SAT129E

®

Install oil filter for governor valve.
o Take care with its direction.

Snap ring removers

9. Install throttle wire to transmission case.

10. Install throttle wire to throttie lever.

~ Throttle ™~ ,y

\ \
LpNe ) wire SAT412D

11. Install control valve assembly.
a. Insert manual valve into controi valve assembly.
e Apply ATF to manual valve.

Manual vaive

SAT017D
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Bl V=6
O AJA@’

Throttle lever:

/ (AN
anual plate
-l

Detent valve

>
~
Manual valve

O

SAT415D

SAT418D

Assembly 4 (Cont’d)

b. Set manual shaft in Neutral position.
c. Install control valve assembly on transmission case while
aligning manual valve with manual piate and detent valve

with throttie lever.

d. Pass solenoid harness through transmission case and
install terminal body on transmission case by pushing it.
e. lInstall clip to terminal body.

f. Tighten bolts ®, ®, © and @ .

Bolt length, number and location:

Bolt ® ®© ()
33.0 400 435 25.0
It length (" i
Bolt length " mm (M1 4 o99) | (1575 | (1.713) | (0.984)
Number of bolts 6 5 2 2

Tightening torque
N-m {kg-m, in-1b)

7-9(0.7-009, 61-78)

12. Install oil pan.

a. Attach magnet to oil pan.
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Assembly 4 (Cont’'d)

b. Install new oil pan gasket on transmission case.

c. Install oil pan on transmission case.

e Always replace oil pan bolts.

e Tighten the four bolts in a criss-cross pattern to prevent
dislocation of gasket.

d. Tighten drain plug to specified torque.

Drain bolt

SAT128E

13. Install governor valve.
a. Install governor valve assembly into transmission case.

SAT070D

b. Install O-ring to governor cap.
e Apply ATF to O-ring.

SATI60E

c. Install governor cap onto transmission case.

Ny I~ // AN ’ ; d. Install snap ring onto transmission case with a screwdriver,
ﬁ“ g D\\ / e Align snap ring gap with the notch of transmission case.
NS é\\f\
/ // \\\‘\\ /, @ Q
/A A
VANV AEEN

N ;
'Snap ring = m

\ N/ i N ~ <

//\ /’/\\ SR

N
SAT424D
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SAT620E

i ~ Set manual lever to ...

Oil ’r\@, ;)C?—r
charging -y [T T
pipe {ﬁ\ . @7\\) 7‘rj}\4‘<,%1,
N A F%[ - 7 Washer
T o -

Oil cooler

2 tube

SAT586H

SAT428DA

Assembly 4 (Cont’d)

14. Install inhibitor switch.

a.
b.
c.

N = 0O

—n

15.

16.

Set manual shaft in ““P”’ position.

Temporarily install inhibitor switch on manual shaft.

Move selector lever to *'N"' position.

Use a 4 mm (0.157 in) pin for this adjustment.
Insert the pin straight into the manual shaft adjustment hole.
Rotate inhibitor switch until the pin can also be inserted

straight into hole in inhibitor switch.
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 liter (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

converter with notches of oil pump.
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Assembly 4 (Cont’d)

c. Measure distance A" to check that torque converter is in
proper position.
Distance “A’’:
Except model 34X81
21.1 mm (0.831 in) or more
Model 34X81
15.9 mm (0.626 in) or more

SAT430D
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Except Europe and Europe Except Europe and Australia Australia
Australia Australia
Applied model GA15DE GA16DE
- - - SR20DE
With catalyzer Without catalyzer
gtgggatlc transaxle RLAFO3A
Automatic transaxle
assembly
Model code number 34X69 34X68 34X70 34X80 34X81
Transaxle gear ratio
1st 2.861 2.8611 2.861
2nd 1.562 1.5622 1.562
3rd 1.000 1.0000 1.000
4th 0.697 °0.6979 0.697
Reverse 2.310 2.3103 2.310
Final drive 3.827 4.0721 3.827
Recommended oil Genuine Nissan ATF or equivalent
Oil capacity € (imp gt) 7.0 (6-1/8)
Specifications and Adjustments
VEHICLE SPEED WHEN SHIFTING GEARS
Model 34X68
) Vehicle speed km/h (MPH)
Throttle position
D, - D, D, —» D, D, —» D, D, - D, Dy —» D, D, - D, 1, =1,
Full throttle 48 - 56 88 - 96 . 133 - 141 80 - 88 37 - 45 45 - 53
(30 - 35) {55 - 60) (83 - 88) (50 - 55) (23 - 28) (28 - 33)
Half throttle 31-39 54 - 62 102 - 110 75- 83 44 - 52 7-15 45 - 53
(19 - 24) (34 - 39) (63 - 68) (47 - 52) (27 - 32) (4-9) (28 - 33)
Model 34X69 and 34X70
. Vehicle speed km/h (MPH)
Throttie position
D, -» D, D, —» D, D; - Dy D, — D, D, - D, D, —» D, 1, = 1,
Full throttle 51 - 60 94 - 102 _ 136 - 144 85 - 93 40 - 48 48 - 56
(32 - 37) (58 - 63) (85 - 89) (53 - 58) (25 - 30) (30 - 35)
Half throttie 30-38 52 - 60 97 - 105 67 - 75 42 - 50 8-16 48 - 56
(19 - 24) (32 - 37) (60 - 65) (42 - 47) (26 - 31) (5-10) (30 - 35)
Model 34X80
Vehicle speed km/h (MPH)
Throttle position
D, -» D, D, — D, D, - D, D, - D, D, —» D, D, —» D, 1, - 1,
Full throttle 52 - 60 100 - 108 . 145 - 153 90 - 98 40 - 48 49 - 57
(32 - 37) (62 - 67) (90 - 95) (56 - 61) (25 - 30) (30 - 35)
Half throtile 30- 38 53 - 61 103 - 111 69 - 77 42 - 50 8-16 49 - 57
(19 - 24) (33 - 38) (64 - 69) (43 - 48) (26 - 31) (5-10) (30 - 35)
Model 34X81
Throttle position Vehicle speed km/h (MPH)
D, - D, D, — D, D, - D, D, = D, D; —» D, D, —» D, 1, -1,
Full throttle 58 - 66 107 - 115 . 160 - 168 96 - 104 39 - 47 48 - 56
(36 - 41) (66 - 71) (99 - 104) (60 - 65) (24 - 29) (30 - 35)
Half throttle 33-41 57 - 65 105 - 113 69 - 77 45 - 53 8- 16 48 - 56
(21 - 25) (35 - 40) (65 - 70) (43 - 48) (28 - 33) (5-10) (30 - 35)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

VEHICLE SPEED WHEN PERFORMING

Model 34X81

LOCK-UP Vehicle speed
Model 34X68 Throttle position Gear position km/h (MPH)
Lock-up “ON"
Vehicle speed
Throttle position Gear position km/h (MPH) Half throttle D, 1(22 ) ;;)3
Lock-up "ON"' :
102 - 110
Half th |
alf throttle D, (63 - 68)
STALL REVOLUTION
: Stall revolution
Engine
Model 34X69 and- 34X70 rem
GA15DE | Model 34X69 2,400 - 2,700
- Vehicle speed
rottle posi- . Model 34X70, 34X80 2,550 - 2,850
tion Gear position km/h (MPH) GA16DE
Lock-up “ON" | Lock-up “‘OFF" Model 34X68, 34X80 2,450 - 2,750
112 - 120 97 - 105 SR20DE | Model 34X81 1,850 - 2,150
Halt th |
alf throttle Ds (70 - 75) (60 - 65)
THROTTLE WIRE ADJUSTMENT
Model 34X80 Unit: mm (in)
Vehicle speed Throttle wire stroke 40 - 42 (1.57 - 1.65)
Thmtttifnpos'_ Gear position km/h (MPH)
Lock-up “ON" | Lock-up "OFF”
116 - 124 97 - 105
Half |
alf throttle Dy (72 - 77) (60 - 65)

LINE PRESSURE

Model 34X68, 34X69 and 34X70

Engine speed

Line pressure kPa (bar, kg/cm?, psi)

pm R position D position 2 position 1 position
idie 883 (8.83, 9.0, 128) 637 (6.37, 6.5, 92) 1,147 {(11.47, 11.7, 166) 1,147 (11.47, 11.7, 166)
Stall 1,765 (17.65, 18.0, 256) 1,275 (12.75, 13.0, 185) 1,275 (12.75, 13.0, 185) 1,275 (12.75, 13.0, 185)

Model 34X80

Engine speed

Line pressure kPa (bar, kg/cm?, psi)

rpm R position D position 2 position 1 position
Idie 883 (8.83, 9.0, 128) 637 (6.37, 6.5, 92) 1,147 (11.47, 11.7, 166) 1,147 (11.47, 11.7, 166)
Stall 1,765 (17.65, 18.0, 256) 1,275 (12.75, 13.0, 185) 1,275 (12.75, 13.0, 185) 1,275 (12.75, 13.0, 185)

Model 34X81

Engine speed

Line pressure kPa (bar, kg/cm?, psi)

rem R position D position 2 position 1 position
Idie 883 (8.83, 9.0, 128) 637 (6.37, 6.5, 92) 1,147 (11.47, 11.7, 166) 1,147 (11.47, 11.7, 1686)
Stall 1,765 (17.65, 18.0, 256) 1,275 (12.75, 13.0, 185) 1,275 (12.75, 13.0, 185) 1,275 (12.75, 13.0, 185)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

CONTROL VALVES

Control valve return springs
Unit: mm (in)

Parts Part No. Free fength Outer diameter
Model
Pressure modi- | 34x69, 34X70, 34X68
@ fier valve 3480, 34%81 31742-31X64 25.02 (0.9850) 7.9 (0.311)
spring
@ | Kickdown modulator valve spring 31742-31X03 40.5 (1.594) 9.0 (0.354)
34X80 31742-31X04 51.14 (2.0134) 17.0 (0.669)
® 1-2 accumula-
tor valve spring gjﬁg? 34X70, 34X68, 31742-31X63 50.8 (2.000) 17.0 (0.669)
@) |3-2 timing valve spring 31736-21X00 26.3 (1.035) 7.2 (0.283)
® | 1st reducing valve spring 31835-21X08 22.6 (0.890) 7.3 (0.287)
Upper | @ | Torque converter relief valve spring 31742-31X06 23.5 (0.925) 7.4 (0.291)
body
Throttle modu- |34x68, 34X81 31742-31X07 29.5 (1.161) 5.5 (0.217)
@ | lator valve
spring 34X69, 34X70, 34X80 31742-31X18 29.5 (1.161) 5.5 (0.217)
34X69, 34X70, 34X80 31736-01X02 21.7 (0.854) 6.65 (0.2618)
h
@ | “hspeed cut [ 68 31756-21X02 22.6 (0.890) 7.3 (0.287)
valve spring
34X81 31835-21X02 23.2 (0.913) 6.2 (0.244)
@ | Lock-up control valve spring 31742-31X08 39.5 (1.555) 5.0 (0.197)
4-2 sequence valve spring 31742-31X09 39.5 (1.555) 5.1 (0.201)
— | Oil cooler relief valve spring 31872-31X00 17.02 (0.6701) 8.0 (0.315)
Throtile valve | 34X81 31802-31X06 32.0 (1.260) 10.0 (0.394)
@ | and detent 4
valve spring g&gg 34X70, 34X68, 31802-31X07 33.0 (1.299) 10.0 (0.394)
@ | Pressure regulator valve spring 31742-31X00 52.24 (2.0567) 15.0 (0.591)
34X68 31762-31X00 52.0 (2.047) 8.0 (0.315)
Lower 3-4 shift valve
body ® spring 34X69, 34X70, 34X80 31762-31X13 52.0 (2.047) 7.45 (0.2933)
34X81 31762-31X11 52.0 (2.047) 8.0 (0.315)
@ | 2-3 shift valve spring 31762-31X01 52.7 (2.075) 7.0 (0.276)
® | 1-2 shift valve spring 31762-31X02 45.9 (1.807) 5.3 (0.209)
(6 | Overrun clutch control valve spring 31742-31X60 48.9 (1.925) 7.0 (0.276)
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SERVICE DATA AND SPECIFICATIONS (SDS)

CLUTCH AND BRAKES

Specifications and Adjustments (Cont’d)

Model

34X68, 34X69,
34X70, 34X80

34X81

34X68, 34X69,

Reverse clutch

Number of
drive plates

Number of
driven plates

Drive plate
thickness
mm (in)

Standard
Wear limit

2.0 (0.079)
1.8 (0.071)

Clearance
mm (in)

Standard

Allowable
limit

0.5 - 0.8 {0.020 - 0.031)

1.2 (0.047)

Thickness mm (in)

Part number

Model 34X70, 34X80 34xe1
Number of drive plates 5
Number of driven plates 5
Drive plate thickness
mm (in}

Standard 1.8 (0.071)

Wear limit 1.6 (0.063)
Clearance mm {in)

Standard 0.45 - 0.85 (0.0177 - 0.0335)

Allowable limit

1.85 (0.0728)

4.4 (0.173) 31537-31X00
Thickness of 4.6 (0.181) 31537-31X01
retaining
plates 4.8 (0.189) 31537-31X02
5.0 (0.197) 31537-31X03
5.2 {0.205) 31537-31X04
High clutch
Number of
drive plates 3 4
Number of
driven plates S 6+1
Drive plate
thickness
mm (in)
Standard 2.0 (0.079) 1.6 (0.063)
Wear limit 1.8 (0.071) 1.4 {0.055)
Clearance
mm (in)
Standard 1.4 - 1.8 (0.055 - 0.071)
Allowable
limit 2.4 (0.094) 2.6 (0.102)

Thickness of
retaining
plates

Thickness mm (in)

Part number

3.8 (0.150)

4.0 (0.157)

4.2 (0.165)

4.4 (0.173)

4.6 (0.181)

4.8 (0.189)

31537-
31X11

31537-
31X12

31537-
31X13

315637-
31X14

31537-
31X15

315637-
31X16

31537-
31X

31537-
31Xx12

31537-
31X13

31537-
31X14

31537~
31X15

31537-
31X18

31537-
31X17

3.8 (0.150)
4.0 (0.157)
4.2 (0.165)
4.4 (0.173)
4.6 (0.181)
4.8 (0.189)

5.0 (0.197)

T:;k?;js Part number
3.6 (0.142) 31537-31X60
3.8 (0.150) 31537-31X61
Thickness of retaining piate 4.0 (0.157) 31537-31X62
4.2 (0.165) 31637-31X63
4.4 (0.173) 31537-31X64
4.6 (0.181) 31537-31X65
Number of drive plates 3
Number of driven piates 4
Drive plate thickness
mm {in)
Standard 1.6 (0.063)
Wear limit 1.4 (0.055)
Clearance mm (in)
Standard 1.0 - 1.4 (0.039 - 0.055)
Allowabie limit 2.0 {0.079)
T:::nkr(\izs)s Part number
3.6 (0.142) 31567-31X72
Thickness of retaining plate 3.8 (0.150) 31567-31X73
X 4.0 (0.157) 31567-31X74
4.2 (0.165) 31567-31X75
4.4 (0.173) 31567-31X76
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

34X68,
Model 34X69, 34X81
34X70, 34X80
Low & reverse brake
Number of drive plates 5
Number of driven plates 5
Drive plate thickness
mm (in)
Standard 2.0 (0.079)
Wear limit 1.8 (0.071)
Clearance mm (in)
Standard 1.4 - 1.8 (0.055 - 0.071)
Allowable limit 2.8 (0.110)
T:::nkr(w;s)s Part number
3.6 (0.142) 31667-31X10
Thickness of retaining 3.8 (0.150) 31667-31X11
plate 4.0 (0.157) 31667-31X12
4.2 (0.165) 31667-31X13
4.4 (0.173) 31667-31X14
4.6 (0.181) 31667-31X15

Brake band

Anchor end bolt tighten-
ing torque
N-m (kg-m, in-lb)

3.9-59(0.4- 0.8, 35 - 52)

Number of returning rev-
olutions for anchor end
bolt

2.540.125

Lock nut tightening
torque N-m (kg-m, ft-Ib)

31-36(3.2-37,23-27)

Clutch and brake return springs

Unit: mm (in)

OIL PUMP
oil i ]
il pump side clear . 0,02 - 0.04 (0.0008 - 0.0016)
ance mm (in)
Inner gear
Thlckngss bart mumber
mm (in)
9.99 - 10.00
(0.3933 - 0.3937) 31346-31X00
9.98 - 9.99
1346-
(0.3929 - 0.3933) 31346-31X01
9.97 - 9.98

Thickness of inner
gears and outer gears

(0.3925 - 0.3929)

Outer gear
Thi
|ckn.ess Part number
mm (in)
9.99 - 10.00
(0.3933 - 0.3937) 31347-31X00
9.98 - 9.99
(0.3929 - 0.3933) 31347-31X01
9.97 - 9.98

(0.3925 - 0.3929)

Clearance between oil
pump housing and
outer gear

mm {in)

Standard

Allowable limit

0.08 - 0.15 (0.0031 - 0.0059})
0.15 (0.0059)

Oil pump cover seal
ring clearance
mm (in)

Standard

Atlowable timit

0.10 - 0.25 (0.0039 - 0.0098)
0.25 (0.0098)

INPUT SHAFT

Input shaft seal ring
clearance
mm {in)

Standard

Allowable limit

0.08 - 0.23 (0.0031 - 0.0091)
0.23 (0.0091)

Return spring Free length Outer diameter
Forward clutch Inner 26.3 (1.035) 7.7 (0.303)
(Overrun clutch)

(16 pcs) Outer 26.6 (1.047) 10.6 (0.417)
Reverse clutch (16 pcs) 18.6 (0.732) 8.0 (0.315)
High clutch (12 pcs) 19.7 (0.776) 11.1 (0.437)

PLANETARY CARRIER

Clearance between planetary
carrier and pinion washer
mm (in)

Standard

Allowable limit

0.80 (0.0315)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’'d)

FINAL DRIVE Differential side bearing adjusting shims
. . . Except model 34X81
Differential side gear clearance ( P )
. Thickness mm (in) Part number
Clearance between side gear
and ditferential case with 0.1 - 0.2 {0.004 - 0.008) 0.48 (0.0189) 38454-M8001
washer mm (in) 0.56 (0.0220) 38454-M8003
0.64 (0.0252) 38454-M8005
. . . 0.72 (0.0283) 38454-M8007
Differential side gear thrust washers (Model 0.80 (0.0315) 38454 MBO0O
34X69) '
0.88 (0.0346) 38454-M8011
Thickness mm (in) Part number 0.96 (0.0378) 38454-MB013
0.75 - 0.80 (0.0295 - 0.0315) 38424-31X00 1.04 (0.0409) 38454-M8015
0.80 - 0.85 {0.0315 - 0.0335) 38424-31X01
0.85 - 0.90 (0.0335 - 0.0354) 38424-31X02 Ditferential side bearing adjusting shims
0.90 - 0.95 (0.0354 - 0.0374) 38424-31X03 (Mode] 34XB1)
0.95 - 1.00 (0.0374 - 0.0394) 38424-31X04 Thickness mm (in) Part number
0.40 (0.0157) 31499-21X07
. . . 0.44 (0.0173) 31499-21X08
Differential side gear thrust washers 0.48 (0.0189) $148.21X09
(Except model 34X69) B
0.52 (0.0205) 31499-21X10
Thickness mm (in) Part number 0.56 (0.0220) 31499-21X11
0.75 - 0.80 (0.0295 - 0.0315) 38424-D2111 0.60 (0.0236) 31498-21X12
0.80 - 0.85 (0.0315 - 0.0335) 38424-D2112 0.64 (0.0252) 31499-21X13
0.85 - 0.90 (0.0335 - 0.0354) 38424-D2113 0.68 (0.0268) 31499-21X 14
0.90 - 0.95 (0.0354 - 0.0374) 38424-D2114 0.72 (0.0283) 31499-21X15
0.95 - 1.00 (0.0374 - 0.0394) 38424-D2115 0.76 (0.0299) 31499-21X16
0.80 (0.0315) 31499-21X17
. . 0.84 (0.0331) 31499-21X18
Ditferential case end play (Except model 0,65 (0.0346 14982118
34X81) ‘86 (0.0346) ]
0.92 (0.0362) 31499-21X20
Differential case end play
mm (in) 0-0.15 (0 - 0.0059) 1.44 (0.0567) 31499-21X21

Bearing preload (Model 34X81)

Differential side bearing pre-
load T mm (in)

0.04 - 0.08 (0.0016 - 0.0035}

Turning torque (Model 34X81)

Turning torque of final drive
assembly N-m (kg-cm, in-ib)

0.49 - 1.08 (5.0- 11.0, 4.3 - 9.5)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

Table for selecting differential side bearing Bearing preload (Model 34X81)
adjusting shim(s)

Reduction pinion gear bearing 0.05 (0.0020)

Unit: mm (in) preload mm (in)
Dial indicator deflection Suitable shim(s)
0.31 - 0.35 (0.0122 - 0.0138) 0.40 (0.0157)
0.35 - 0.39 (0.0138 - 0.0154) 0.4 (0.0173) Reduction pinion gear bearing adjusting
0.39 - 0.43 (0.0154 - 0.0169) 0.48 (0.0189) shims
0.43 - 0.47 (0.0169 - 0.0185) 0.52 (0.0205) ) )
Thickness mm (in}) Part number
0.47 - 0.51 (0.0185 - 0.0201) 0.56 (0.0220) 174 (0.0685) T1498.31%16
0.51 - 0.55 (0.0201 - 0.0217) 0.60 (0.0236) 1.78 (0.0701) 31438-31X17
0.55 - 0.59 {0.0217 - 0.0232) 0.64 (0.0252) 1.82 (0.0717) 31438-31X18
0.59 - 0.63 (0.0232 - 0.0248) 0.68 (0.0268) 1.86 (0.0732) 31438-31X19
0.63 - 0.67 (0.0248 - 0.0264) 0.72 (0.0283) 1.90 (0.0748) 31438-31X20
0.67 - 0.71 (0.0264 - 0.0280) 0.76 (0.0299) - 192 (0.0756) 31439-31X60
1.94 (0.0764) 31438-31X21
0.71 - 0.75 (0.0280 - 0.0295) 0.80 (0.0315) 196 (0.0772) 31439-31X61
0.75 - 0.79 (0.0295 - 0.0311) 0.84 (0.0331) 1.98 (0.0780) 31438-31X22
0.79 - 0.83 (0.0311 - 0.0327) 0.88 (0.0346) 2.00 (0.0787) 31439-31X62
0.83 - 0.87 (0.0327 - 0.0343) 0.92 (0.0362) 2.02 (0.0795) 31438-31X23
0.87 - 0.91 (0.0343 - 0.0358) 0.48 (0.0189) + 0.48 (0.0189) 2.04 (0.0803) 31439-31X63
2.06 (0.0811) 31438-31X24
0.91 - 0.95 (0.0358 - 0.0374) 0.48 (0.0189) + 0.52 (0.0205) 2.08 (0.0819) 31439-31X64
0.95 - 0.99 (0.0374 - 0.0390) 0.52 (0.0205) + 0.52 (0.0205) 2.10 (0.0827) 31438-31X50
0.99 - 1.03 (0.0390 - 0.0406) 0.52 (0.0205) + 0.56 (0.0220) 2.12 (0.0835) 31439-31X65
1.03 - 1.07 (0.0406 - 0.0421) 0.56 (0.0220) + 0.56 (0.0220) 2.14 (0.0843) 31438-31X61
1.07 - 1.11 (0.0421 - 0.0437) 0.56 (0.0220) + 0.60 (0.0236) 2.16 (0.0850) 31439-31X66
1.11 - 1.15 (0.0437 - 0.0453) 0.60 (0.0236) + 0.60 (0.0236) 218 (0.08%8) 81438-31%62
2.20 (0.0866) 31439-31X67
1.15 - 1.19 (0.0453 - 0.0469) 0.60 (0.0236) + 0.64 (0.0252) 222 (0.0874) 31438-31X63
1.19 - 1.23 (0.0469 - 0.0484) 0.64 (0.0252) + 0.64 (0.0252) 2.24 (0.0882) 31439-31X68
1.23 - 1.27 (0.0484 - 0.0500) 0.64 (0.0252) + 0.68 (0.0268) 2.26 (0.0890) 31438-31X64
1.27 - 1.31 (0.0500 - 0.0516) 0.68 (0.0268) + 0.68 (0.0268) 2.28 (0.0898) 31439-31X69
1.31 - 1.35 (0.0516 - 0.0531) 0.68 (0.0268) + 0.72 (0.0283) 2.30 (0.0906) 31438-31X65
2.34 (0.0921) 31438-31X66
1.35 - 1.39 (0.0531 - 0.0547) 1.44 (0.0567) 2.38 (0.0937) 314383167
1.39 - 1.43 (0.0547 - 0.0563) 0.72 (0.0283) + 0.76 (0.0299) 2.42 (0.0953) 31438-31X68
1.43 - 1.47 (0.0563 - 0.0579) 0.76 (0.0299) + 0.76 (0.0299) 2.46 (0.0969) 31438-31X69
1.47 - 1.51 (0.0579 - 0.0594) 0.76 (0.0299) + 0.80 (0.0315) 2.50 (0.0984) 31438-31X70
1.51 - 1.55 (0.0594 - 0.0610) 0.80 (0.0315) + 0.80 (0.0315) 254 (0.1000) 31438-31X71
1.55 - 1.59 (0.0610 - 0.0626) 0.80 (0.0315) + 0.84 (0.0331) 258 (0.1016) 81438-31x72
2.62 (0.1031) 31438-31X73
1.59 - 1.63 (0.0626 - 0.0642) 0.84 (0.0331) + 0.84 (0.0331) 266 (0.1047) 31438-31X74
1.63 - 1.67 (0.0642 - 0.0657) 0.84 (0.0331) + 0.88 (0.0346)
1.67 - 1.71 (0.0657 - 0.0673) 0.88 (0.0346) + 0.88 (0.0346)
1.71 - 1.75 (0.0673 - 0.0689) 0.88 (0.0346) + 0.92 (0.0362)
1.75 - 1.79 (0.0689 - 0.0705) 0.92 (0.0362) + 0.92 (0.0362)
1.79 - 1.83 (0.0705 - 0.0720) 0.44 (0.0173) + 1.44 (0.0567)
1.83 - 1.87 (0.0720 - 0.0736) 0.48 (0.0189) + 1.44 (0.0567)
1.87 - 1.91 (0.0736 - 0.0752) 0.52 (0.0205) + 1.44 (0.0567)
1.91 - 1.95 (0.0752 - 0.0768) 0.56 (0.0220) + 1.44 (0.0567)

REDUCTION GEAR

Bearing preload (Model 34X68, 34X69,
34X70, 34X80)

Reduction pinion gear bearing
preload N-m (kg-cm, in-ib)

0.11-0.69 (1.1 - 7.0, 0.95 - 6.08)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)
Table for selecting reduction pinion gear Bearing preload (Except model 34X81)

bearing adjusting shim .
Output shaft bearing preload 0.25 - 0.88 (2.5 - 9.0, 2.2 - 7.8)

Unit: mm (in) N-m (kg-cm, in-ib)
Dimension “T" Suitable shim(s)
1.77 - 1.81 (0.0697 - 0.0713) 1.74 (0.0685)
1.81 - 1.85 (0.0713 - 0.0728) 1.78 (0.0701) Output shaft bearing adjusting spacers
1.85 - 1.89 (0.0728 - 0.0744) 1.82 (0.0717) (Except model 34X81)
1.89 - 1.93 (0.0744 - 0.0760) 1.86 (0.0732)
Thickness mm (in) Part number
1.93 - 1.96 (0.0760 - 0.0772) 1.90 (0.0748) 5.26 (0.2455) 3133731X16
1.96 - 1.98 (0.0772 - 0.0780) 1.92 (0.0756) 6.30 (0.2480) 31437-31X17
1.98 - 2.00 {0.0780 - 0.0787) 1.94 (0.0764) 6.34 (0.2496) 31437-31X18
2.00 - 2.02 (0.0787 - 0.0795) 1.96 (0.0772) 6.38 (0.2512) 31437-31X19
2.02 - 2.04 (0.0795 - 0.0803) 1.98 (0.0780) 6.42 (0.2528) 31437-31X20
2.04 - 2.06 (0.0803 - 0.0811) 2.00 (0.0787) 6.46 (0.2543) 31437-31X21
2.06 - 2.08 (0.0811 - 0.0819) 2.02 (0.0795) 6.50 (0.2559) 31437-31X22
2.08 - 2.10 (0.0819 - 0.0827) 2.04 (0.0803) 6.54 (0.2575) 31437-31X23
2.10 - 2.12 (0.0827 - 0.0835) 2.06 (0.0811) 6.58 (0.2591) 31437-31x24
212 - 2.14 (0.0835 - 0.0843) 2.08 (0.0819) 6.62 (0.2606) 31437-31X60
2.14 - 2.16 (0.0843 - 0.0850) 2.10 (0.0827) 6.64 (0.2614) 31437-31X78
2.16 - 2.18 (0.0850 - 0.0858) 2.12 (0.0835) 6.66 (0.2622) 31437-31X61
2.18 - 2.20 (0.0858 - 0.0866) 2.14 (0.0843) 665 (0.2630) 314978179
6.70 (0.2638) 31437-31X62
2.20 - 2.22 (0.0866 - 0.0874) 2.16 (0.0850) 6.72 (0.2646) 31437-31X80
2.22 - 2.24 (0.0874 - 0.0882) 2.18 (0.0858) 6.74 (0.2654) 31437-31X63
2.24 - 2.26 {0.0882 - 0.0890) 2.20 {0.0866) 6.76 (0.2661) 31437-31X81
2.26 - 2.28 (0.0890 - 0.0898) 2.22 (0.0874) 6.78 (0.2669) 31437-31X64
2.28 - 2.30 (0.0898 - 0.0906) 2.24 (0.0882) 6.80 (0.2677) 31437-31X82
2.30 - 2.32 (0.0906 - 0.0913) 2.26 (0.0890) 6.82 (0.2685) 31437-31X65
2.32 - 2.34 (0.0913 - 0.0921) 2.28 (0.0898) 6.84 (0.2693) 31437-31X83
2.34 - 2.37 (0.0921 - 0.0933) 2.30 (0.0906) 6.86 (0.27071) 31437-31X66
2.37 - 2.41 (0.0933 - 0.0949) 2.34 (0.0921) 6.88(0.2709) | 31437-31x84
2.41 - 2.45 (0.0949 - 0.0965) 2.38 (0.0937) 6.90 {0.2717) 31437-31X67
2.45 - 2.49 (0.0965 - 0.0980) 2.42 {0.0953) 6.92 (0.2724) 31437-31x46
2.49 - 2.53 (0.0980 - 0.0996) 2.46 (0.0969) 694 (0.2732) 31437-31X68
6.96 (0.2740) 31437-31X47
2.53 - 2.57 (0.0996 - 0.1012) 2.50 {0.0984) 6.98 (0.2748) 31437.31X69
2.57 - 2.61 (0.1012 - 0.1028) 2.54 {0.1000) 7.00 (0.2756) 31437-31X48
2.61 - 2.65 (0.1028 - 0.1043) 2.58 (0.1016) 7.02 (0.2764) 31437-31X70
2.65 - 2.69 (0.1043 - 0.1059) 2.62 (0.1031) 7.06 (0.2780) 31437-31X71
2.69 - 2.73 (0.1059 - 0.1075) 2.66 (0.1047) . 7.10 (0.2795) 31437-31X72
7.14 (0.2811) 31437-31X73
7.18 (0.2827) 31437-31X74
OUTPUT SHAFT 7.22 (0.2843) 31437-31X75

Seal ring clearance

Output shaft seal ring clear-

ance mm (in)
Standard 0.10 - 0.25 (0.0039 - 0.0098)
Allowable limit 0.25 (0.0098)

End play (Model 34X81)

Output shaft end ptay mm (in) 0-05(0-0.020)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

Table for selecting output shaft bearing BEARING RETAINER
adjusting spacer

Seal ring clearance

Unit: mm (in)
Dimension "T" Suitable spacer gzz:l:r?cgetamer seal r':]?n (in)
6.29 - 6.33 (0.2476 - 0.2492) 6.26 (0.2465) Standard 0.10 - 0.25 (0.0039 - 0.0098)
6.33 - 6.37 (0.2492 - 0.2508) 6.30 (0.2480) Allowable timit 0.25 (0.0098)
6.37 - 6.41 (0.2508 - 0.2524) 6.34 (0.2496)
6.41 - 6.45 {0.2524 - 0.2539) 8.38 (0.2512)
6.45 - 6.49 (0.2539 - 0.2555) 6.42 (0.2528) TOTAL END PLAY
6.49 - 6.53 (0.2555 - 0.2571 6.46 (0.2543
( ) ( J Total end play mm (in) | 0.25 - 0.55 (0.0098 - 0.0217)
6.53 - 6.57 (0.2571 - 0.2587) 6.50 (0.2559)
6.57 - 6.61 (0.2587 - 0.2602) 6.54 (0.2575)
61 - 6.65 (0.2602 - 0.261 58 (0.2591) - . .
6.61 - 6.65 (0.2602 - 0.2618) 6.58 (0.2591) Bearing races for adjusting total end play
6.65 - 6.68 (0.2618 - 0.2630) 6.62 (0.2606)
Thickness mm (in) Part number
6.68 - 6.70 (0.2630 - 0.2638) 6.64 (0.2614)
0.6 (0.024) 31435-31X01
6.70 - B.72 (0.2638 - 0.2646) 6.66 (0.2622) 0.5 (0,03 41435.31X02
8.72 - .74 (0.2646 - 0.2654) 6.68 (0.2630) 1.0 (0.039) 31435-31X03
6.74 - 6.76 (0.2654 - 0.2661) 6.70 (0.2638) 1.2 (0.047) 31435-31X04
6.76 - 6.78 (0.2661 - 0.2669) 6.72 (0.2646) 1.4 (0.055) 31435-31X05
6.78 - 6.80 (0.2669 - 0.2677) 6.74 (0.2654) 1.6 (0.063) 31435-31X06 -
6.80 - 6.82 (0.2677 - 0.2685) 6.76 (0.2661) 18 (0.071) 31435-31%07
2.0 (0.079) 31435-31X08
6.82 - 6.84 (0.2685 - 0.2693) 6.78 (0.2669)
6.84 - 6.86 (0.2693 - 0.2701) 6.80 (0.2677)
6.86 - 6.88 (0.2701 - 0.2700) 6.82 (0.2685) REVERSE CLUTCH END PLAY
6.88 - 6.90 (0.2709 - 0.2717) 6.84 (0.2693)
R lutch end pl
6.90 - 6.92 (0.2717 - 0.2724) 6.86 (0.2701) everse cluich end p aymm (ny| 085 - 100 (0.0256 - 0.0394)
6.92 - 6.94 (0.2724 - 0.2732) 6.88 (0.2709)
6.94 - 6.96 (0.2732 - 0.2740) 6.90 (0.2717)
6.96 - 6.98 (0.2740 - 0.2748) 6.92 (0.2724) Thrust washers for adjusting reverse clutch
6.98 - 7.00 (0.2748 - 0.2756) 6.94 (0.2732) end play
7.00 - 7.02 (0.2756 - 0.2764) 6.96 (0.2740) Thickness mm (in) Part number
7.02 - 7.04 (0.2764 - 0.2772) 6.98 (0.2748) 0.65 (0.0256) 31508.31%00
7.04 - 7.06 (0.2772 - 0.2780) 7.00 (0.2756) 0.80 (0.0315) 31508-31X01
7.06 - 7.09 (0.2780 - 0.2791) 7.02 (0.2764) 0.95 (0.0374) 31508-31X02
7.09 - 7.13 (0.2791 - 0.2807) 7.06 (0.2780) 1.10 (0.0433) 31508-31X03
7.13 - 7.17 (0.2807 - 0.2823) 7.10 (0.2795) 1.25 (0.0492) 31508-31X04
1.40 (0.0551) 31508-31X05
7.17 - 7.21 (0.2823 - 0.2839) 7.14 (0.2811)
7.21 - 7.25 (0.2839 - 0.2854) 7.18 (0.2827)
7.25 - 7.29 (0.2854 - 0.2870) 7.22 (0.2843)
ACCUMULATOR
O-ring
Unit: mm (in)
Accumulator Inner diameter | Inner diameter
(Small) (Large)
S/R accumulator 26.9 (1.059) 44.2 (1.740)
N-D accumulator 34.6 (1.362) 39.4 (1.551)
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Return spring
Unit: mm (in)

Accumulator Free length Outer diameter
S/R accumulator spring 56.4 (2.220) 21.0 (0.827)
N-D accumulator spring 43.5 (1.713) 28.0 (1.102)
BAND SERVO
Return spring
Unit: mm (in)
Return spring Free length Outer diameter
2nd servo return spring 32.5 (1.280) 25.9 (1.020)
OD servo return spring 31.0 (1.220) 21.7 (0.854)

REMOVAL AND INSTALLATION

Except model 34X81

Distance between end of con- 21.1 mm (0.831 in) or more
verter housing and torque con-
verter Model 34X81

15.9 mm (0.626 in) or more
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