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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS)

“AlR BAG”

The Supplemental Restraint System “AlR 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 Sys-
tem 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. Informa-
tion necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:
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 should

be performed by an authorized NISSAN dealer.

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 insulation either just
before the harness connectors or on the complete harness, for easy identification.

Precautions

Before proceeding with disassembly, thor-
oughly clean the outside of the transaxle. It is
important to prevent the internal parts from
becoming contaminated by dirt or other for-
eign matter.

Disassembly should be done in a clean work
area.

Use lint-free cloth or towels for wiping parts
clean. Common shop rags can leave fibers
that could interfere with the operation of the
transaxle.

Place disassembled paris in order for easier
and proper assembly.

All parts should be carefully cleaned with a
general purpose, non-flammable solvent
before inspection or reassembly.

Gaskets, seals and O-rings should be
replaced any time the transaxle is disas-
sembled.

The valve body contains precision parts and
requires extreme care when parts are
removed and serviced. Place removed parts
in order, on a paris rack, so they can be put
back in the valve body in the same positions
and sequences. Care will also prevent springs
and small parts from becoming scattered or
lost.

Properly installed valves, sleeves, piugs, etc.
will slide along their bores in the valve body
under their own weight.

Before assembly, apply a coat of recom-
mended ATF o all parts. Apply petroleum jelly
to protect O-rings and seals, hold small bear-
ings and washers in place during assembly.
Do not use grease.

Extreme care should be taken to avoid dam-
age to O-rings, seals and gaskets when
assembling.

Replace ATF cooler if excessive foreign mate-
rial is found in oil pan or is clogging strainer.
Refer to “ATF COOLER SERVICE” below.
After overhaul, refill the transaxle with new
ATF.

When the A/T drain plug is removed, only
some of the fluid is drained. Old A/T fluid will
remain in torque converter and ATF cooling
system.

Always follow the procedures under “Chang-
ing A/T Fluid” in the MA section when chang-
ing A/T fluid.

Service Notice or Precautions

ATF COOLER SERVICE

Replace ATF cooler if excessive foreign material is found in oil pan or clogging strainer.
Replace radiator assembly with a new one. Flush cooler lines using cleaning solvent and compressed

air.

AT-2



PRECAUTIONS AND PREPARATION

Special Service Tools

The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

Tool number
{Kent-Moore No.)
Tool name

Description

(J34301-C)
Oil pressure gauge set
(1) (U34301-1)
Qil pressure gauge
(@) (J34301-2)
Hoses
(@) (J34298)
Adapter
(@) (J34282-2)
Adapter
(8) (790-301-1230-A)
60° Adapter
(&) (J34301-15)
Square socket

(2

s{lE

Measuring line pressure and governor pres-
sure

AATH96
KV31103000 Installing differential oil seal
{J38982) {Use with ST35325000.)
Drift Q
a \K\
a: 59 mm (2.32 in) dia.
NT105 b: 49 mm (1.93 in) dia.
ST35325000 Installing differential oil seal
C — ) (Use with Kv31103000.)
Drift
a: 215 mm (8.46 in)
b: 25 mm (0.98 in) dia.
NT417 c: M12 x 1.5P
KV31103200 Removing and installing clutch return spring
(J34285-A and
J34285-87)
Cluich spring compressor
a: 320 mm (12.60 in)
NT423 b: 174 mm (6.85 in)
8T23540000 Removing and installing parking rod plate,
(J25689-A) b manual plate and differential pinion mate
Pin punch shaft retaining pins
a: 2.3 mm (0.091 in) dia.
NT442 b: 4 mm (0.16 in) dia.
KV32101000 Installing throtife lever and manual shaft
(J25689-A) a retaining pins
Pin punch
NT410 a: 4 mm (0.16 in) dia.
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.) Description
Tool name
8T25710000 o Aligning groove of manual shaft and hole of
{ — ) a transmission case
Pin punch %
NT410 a: 2 mm (0.08 in) dia.
KV38105480 ® Removing idler gear bearing outer race
(J34286) ® Removing differential side oil seals
Puller ® Removing output shaft bearing outer race
from bearing retainer
® Removing output gear bearing ower race
from bearing retainer
a: 250 mm (9.84 in)
NT414 b: 160 mm (6.30 in)
ST27180001 ® Removing idler gear
(J25726-A) ® Remaoving output gear
Puller
a: 100 mm (3.94 in)
b: 110 mm (4.33 in}
NT424 c: M3 x 1.25P
ST30031000 Removing reduction gear bearing inner race
(J22912-1)
Puller
a: 90 mm (3.54 in} dia.
NT411 b: 50 mm (1.97 in} dia.
8T30021000 Removing differential side bearing
{J22912-1)
Puller
a: 110 mm (4.33 in) dia.
NT411 b: 68 mm (2.68 in) dia.
ST35272000 ® [nstalling reduction gear bearing inner race
(J26092} - ; ® |nstalling idler gear bearing inner race
Drift - @ Installing output gear bearing inner race
(&)
v
a: 72 mm (2.83 in} dia.
NT426 b: 35.5 mm (1.398 in) dia.
8T37830000 Installing idler gear bearing outer race
- —
Drift
a: 62 mm (2.44 in) dia.
NT427 b: 39 mm (1.54 in) dia.
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
{Kent-Moore No.) Description
Tool name
ST33200000 Installing differential side bearing
(J37087)
Drift
a: 60 mm (2.36 in) dia.
NTDE1 b: 44.5 mm (1.752 in) dia.
5T35271000 ® |[nstalling idler gear
{J26091) ® |nstalling output gear
Drift
a: 72 mm (2.83 in) dia.
NT115 b: 63 mm (2.48 in) dia.
ST33400001 ® [nstalling oil pump housing oil seal
(J26082) ® Installing output gear bearing outer race
Drift onto bearing retainer
a: 60 mm (2.36 in) dia.
NT115 b: 47 mm {1.85 in) dia.
KV40104840 Installing output shaft bearing outer race onto
{ — ) bearing retainer
Drift &
a
a: 49 mm (1.93 in) dia.
NT108 b: 42 mm (1.65 in) dia.
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PRECAUTIONS AND PREPARATION

Commercial Service Tools

Tool name Description
Puller ® Removing idler gear bearing inner race
® Removing and installing band servo piston
snap ring
& Removing output gear bearing inner race
® Removing differential side bearing
NTO77
Drift Remuoving idler gear bearing inner race
a ;
NT109 a: 34 mm (1.34 in) dia.
Drift Installing needle bearing onto bearing retainer
a ;
NT109 a: 36 mm (1.42 in}) dia.
Drift ® Installing output shaft bearing
® Removing cutput shaft bearing
'@ ® Removing cutput gear bearing inner race
=)
NT109 a: 33 mm {1.30 in) dia,
Drift Removing differential side bearing
a ;
NT109 a: 38 mm (1.50 in) dia.
Drift ) Removing output shaft bearing inner race
i b
@ a: 70 mm {2.76 in) dia.
NT110 b: 35 mm (1.38 in) dia.
Drift a Installing output shaft bearing inner race
b
[
‘;’ d a: 70 mm (2.76 in) dia.
b: 34 mm {1.34 in) dia.
c: 30 mm {1.18 in) dia.
NT11 d: 2 mm (0.08 in)
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OVERALL SYSTEM

Circuit Diagram

INHIBITOR
SWITCH

N
(@)l ]
[

oo
)

Hf

TGNTTTON SWITCH
ON or START

:

0/D DFF
INDICATOR

LAMP

OVERORIVE

TORQUE
CONVERTER = | CANCEL
CLUTCH SOLENOID
SOLENOID VALVE
VALVE

: Medels with
ASCN system
Except models
with ASZO

A/T DEVICE
(OVERDRIVE
CONTROL

oFF SWITCH)

ENGINE THROTTLE
@ COBLANT AN [PASITION
TEMPERATURE SENSOR
SENSOR
[3 &}
i
i
1
HE
HE
i
i
"
i
i 1 1
30 51 50 23 49 = =
" ECM (ECCS CONTROL MODULE)
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OVERALL SYSTEM

Wiring Diagram —-A/T, RL-

IGNITION SWITGH ]
ON or START AT-A/T ) RL-01
' FUSE
10A %S)CK Refer to "EL-POWER”.
) : With ASCD
l—--———-u——-—l : Without ASCD
: With tachomeater
(G| EE E M ES @
L._JI—J L.._ll—-—] L.._II—I N <EX> : Without tachometer
Y
e
Y Y
=] 34| 3]
TORQUE OVERDRIVE COMBINATION COMBINATION
CONVERTER CANCEL METER METER
CLUTCH SOLENQID (O/0 OFF (O/D OFF
SOLENQID VALVE INDICATOR INDICATOR
VALVE 515 LAMP) LAMP)
E2 @eD) .
L] 2] ERES SRS
L.—' 19 19
PiB OR/B o o
E211
G- ==l
e
P/ OR/B
I_-_l E10] I—l—l
-------
O
P/B OR/E
f_-_l-
@
P8 —- OR/B:{EAD -
O vm—F 7. m— /5w () m (1
& oL (A
ORL l
OR/B
&S ¢ il
GBS AT DEVIGE
il
— OFF ON
OH"BE _N_OH,'L - SWITCH)
DIOGE
o
[l Ls
P 7 ECM L._I .—.ﬁ
{(ECCS B ™ 1
CONTROL B B B
MQDULE) R = .
20 @ @@
Refer to last page (Foldout page).
tle]sle] & Tslel7]8] a3 ) R 21 (M52 (IDRGH
o o] t1]1ef+3[14]1 sTus]t7]1e]t020] [th2]sla]5]e] 5y
]_ ——————————————————————————————————— T
|
|
Mea) , (V67 e 1
:[25262?0282930"®® il TooTealor] | =, CRER G
1 LItojeofat} 7 [oolaafeal | N W selasfos] “feafeefar] | N5 ) \alelzls/ Gy
LU e S 1
o e T o
1 1 [yl at
i [REKERIC PR Gaz?)  [epselksksksls] G A2y @& * 212
! rierfodiadadacherisd “BR polaslios]nsfiosleshs]esiied] w1 Q[ av =)
R 4
AATO7O0A
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OVERALL SYSTEM

Wiring Diagram —A/T, RL- (Cont’d)

AT-A/T, RL-02 @

B,

e 66
e
(5] B te2)

o
o
3

ENGINE THROTTLE 0N
AAAR GOOLANT POSITION et
\AAA TEMPERATURE SENSOR
SENSOR
2 1 3 2 1
(I3 CI =0 L -
BR/Y B B ¥ P/L
IR
! : LG
[| !
1 1
1 1
1 1
I ] EG
1 |
— 1 |
INHIZITOR @ I I
SWITCH I I .
E213 i : FE
oo Tttt |
' :
|
. I L ol.
I |
| 1
1 1
i 1
' ! T
1 3
F |
| 1
} | JOINT JOINT AT
| : CONNECTOR 2 CONNECTOR-1
I |
} I
- j.qE }GYI IGYE B,

B,

L
o
-
o)
o]
2

H
2
By
By

. ECM(ECCS B
NEUT TW GND-A TVO1 AVCG | ELM (200
MODULE)
i i N
B B B B
. = X A A RS
Ew E= Fi2 F23
Br
Refer to last page (Foldout page).
5] ..
2l[E O Bl ANED  ~TnEs e . Gl
g [1oliz)iafia]1s[ebi7] s8] 19]20] w \J|+/ &Y a3/ Gy Fog (&,
BR GY [EL
1o1{102[103] [104]108]108 DX
107]108{100] [110)111]112
113[11af115] [116]117]118
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OVERALL SYSTEM

Cross-sectional View

i
j
T ™~ Band servo piston

Converter housing

Brake band F ]

Reverse clutch

Reverse clutch drurm
€ High cluteh

o

I e
et

Oil pump P
/ ] |~ Torque converter

S
st _ clutch piston

Front planetary gear
Low one-way clutch
Rear planetary gear
Forward clutch
Overrun clutch
Low & reverse brake

Qutput shaft
Output gear

R
...

3 [+————Torque converter

T~ Input shaft

Idler gear

Final gear ———=

Differential case

AATILB
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OVERALL SYSTEM

Hydraulic Control Circuit

Low & rever ;
erse @J

Terque brak
Con(-\]/erter Overrun Band servo N Reverse
4 clutch Forward clutch

High clutch
clutch EI
[
I tle

A

r =
4th speed __
cut valve T
3-2 L@
timing
- valve
=12 G
accumulator
| valve
Torque ~——.__| | .
converter I FE
clutch
control
vaive @L
Qvearrun
clutch
cantrol valve .
by
e A
34 ,| shift valve
shift
valve N
IR,
Torgue
converter -
refief vaive | | —] BR
Pressure
regutator | L Governor —_§[sequence| [ |
valve "E"VE ) valve i .
B ] 1q! ST
T
: RS
Throttle 1 E
0l PR O — F
maodifier -H- _ |
valve \:, L - ;
!IﬂE.f“., — .
0D cancel '
cance [ A
solenoid 3 ’ A
valve j
'I ML
Pressure |
medifier valve
 Targue Detent valve
canverter [.@x
X : Drain part clutch
—~— . e solenoid
- . Orifice valve

*: These lwo portions are actually connected.

AAT923
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OVERALL SYSTEM

Shift Mechanism

POWER TRANSMISSION

“N” and “P” positions

e “N” position
Power from the input shaft is not transmitted to the output shaft because the cluiches do not oper-
ate.

¢ “P” position
Similar to the “N” position, the clutches do not operate. The parking pawl engages with the parking
gear to mechanically hold the output shaft so that the power train is locked.

Parking pawl engages
with parking gear

g

L
i |

o)
=
777

| t shaft
nput sha Output shaft

Ej: Input mj Lock (Held stationary)

SATZ91!
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

“1,” position

® Forward clutch As overrun cluich engages, rear internal gear is locked by the operaticon of low and
® Forward one-way clutch reverse brake. @l
® Overrun clutch This is different frem that of D, and 2,.
® Low and reverse brake
Engine brake Overrun clutch always engages, therefere engine brake can be obtained when (712}
decelerating.
Power flow InpuI‘.haft Bl
Rear sun gear
"' LG
Rear pinion gear .
‘ EG
Rear planstary carrier
l’ FE
Quiput shaft
GL
Front planetary gear Rear planetary gear
R
Forward cluich st
Low & reverse
Overrun brake
clutch
/ / . B
BR
L Forward -
ane-way
ciutch 3
ST
— . -‘- j . S
Input shaft Rear sun gear  Rear planetary carrier Qutput shatt c%
- L ine)
£ Input Pinian SATO96I
Er
A
Ulig=i
EL
By
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OVERALL SYSTEM

“D,” and “2,” positions

Shift Mechanism (Cont’d)

® Forward one-way clutch
® Forward clutch
¢ Low one-way clutch

Rear internal gear is locked to rotate counterclockwise because of the functioning of
these three cluiches.

Overrun cluich
engagement conditions
(Engine brake)

D,: Overdrive contral switch “OFF” and throttle opening is less than 3/16

2,: Always engaged

At D, and 2, positions, engine brake is not activated due to free turning of low one-
way clutch.

Power flow

input shaft

L4

Rear sun gear

3y

Rear planetary carrier

Output shaft

Front planetary gear

Rear pianetary gear

Held to turn clockwise

Forward one-way
Low one-way clutch

clutch
B
A
i1 Transmissicn of Il Transmission of
1, driving forge A—=B driving force B—C
! ‘:::::;::::“'meard: i

| ietutch
[

Forward
one-way
clutch

7 ong-way
clutch

Input shaft
ke Locked

nput

Rear sun gear  Rear planetary carrier Output shatt

BB rinion

Output

SATI92|

AT-14




OVERALL SYSTEM

Shift Mechanism (Cont’d)

“D,”, “2,” and “1,” positions

® Forward clutch

® Forward one-way
clutch

® Brake band

Rear sun gear drives rear planstary carrier and combined front internat gear. Front internal gear now

rotates around front sun gear accompanying front planetary carrier.
As front planetary carrier transfers the power to rear internal gear through forward clutch and forward
one-way clutch, this rotation of rear internal gear increases the speed of rear planetary carrier com-

pared with that of the 1sl speed.

Overrun cluich
engagement conditions

D.: Overdrive control switch “OFF” and throttle opening is less than 3/16
2, and 1,: Always engaged

Power flow

Rear sun gear

i

Rear pinion gear

4

Rear planetary carrier

——

Output shaft Front internal gear

4

Front pinion gear

4

Front planetary carrier

I

Forward clutch

4

Forward one-way clutch

\ 4

Rear internal gear

=

Input shaft

Frant planstary gear
R

Rear planetary gear

Forward one-way

cluich Low one-way clutch

Rear internal gear
Cverrun
clutch

planetary ]
carrier ———__1

Forward

T'|/’ one-way
w‘f.-____T“—I__—- chutch

T
: |~ Rear pinion gear
¥y

Front
cre.,  INION

Input

Input

Qutput shait

Rear sun gear

Divided force

Qutput
{Speed increase

SATS93|
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OVERALL SYSTEM

“Dy” position

Shift Mechanism (Cont’d)

® High clutch Input power is transmitted to front planetary carrier through high clutch. And front planetary carrier
® Forward clutch is connected to rear internal gear by operation of forward clutch and forward one-way clutch.
® Forward one-way clutch This rear internal gear rotation and another input (the rear sun gear) accompany rear planetary
carrier to turn at the same speed.
Overrun clutch Dy Overdrive control switch “OFF” and throttle opening is less than 3/16
engagement conditions
Power flow Input shaft
High clutch
Front carrier
Forward clutch Rear sun gear
Forward one-way clutch
Rear internal gear
Rear pinion gear
Rear planetary carrier
Outpui shaft
Frent planstary gear Rear planetary gear
Ferward one-way
cluteh Low ene-way cluich
B
/A
Forwarg :_} Transmission of J:i
clutch !} driving force B—A 5
N o
: : Overrun '
4L clutch Wb
/ . 1!
] !
‘ 0
H‘WD Forward 1
L One-way “
_ -/l glutgh
Input shafi Fronl planetary carrier Qutput shaft
73 input B2 Locked Output Pinion SAT9Y4|
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OVERALL SYSTEM

“D,” (OD) position

Shift Mechanism (Cont’d)

® High clutch

® Brake band

® Forward clutch (Does not affect power
transmission)

Input power is transmitted to front carrier through high clutch.
This front carrier turns around the sun gear which is fixed by brake band and makes

front internal gear (output) turn faster.

Engine brake

At D, position, there is no one-way ciutch in the power transmission line and engine
brake can be oblained when decelerating.

Power flow

Input shaft

}

High clutch

o

Front planetary carrier

<

Front pinion gear

<=

Front internal gear

-

Rear planelary carrier

\ 4

Qutput shaft

Front planetary gear

L

n

Rear planetary gear

Forward ohe-way

clutch Low one-way clutch

igh

d

carrier

e

Input shaft

] Input R

Locked

Frant sun gear Front planetary carrier
Output Pinion

Quiput shaft

SAT995!
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OVERALL SYSTEM

“R” position

Shift Mechanism (Cont’d)

® Reverse clutch
® Low and reverse brake

Front planetary carrier is stationary because of the operation of iow and reverse

brake.

Input power is transmitted to front sun gear through reverse ciuich, which drives
front internal gear in the oppaosite direction.

Engine brake

As there is no one-way clutch in the power transmission ling, engine brake ¢an be

obtained when decelerating.

Power flow

nput shaft

4

Reverse clutch

4

Front sun gear

\ 4

Front pinion gear

4

Front internal gear

2

Qutput shaft

Front planetary gear

%
a2y

Y,

5
X

&
BT
Wieielalatotetetel
teselels

jole!

- Gﬁ

¥
£

clutch

N

—

Reverse -

Rear planstary gear
P

Input shaft

ooy
Input  EZREEA

Ferward cne-way

ciutch

- -

Transmission of
riving force A—=B
Does not affect power
ransmission)
Low & reverse,

carrier

Cutput shaft

SAT9S71
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OVERALL SYSTEM
Shift Mechanism (Cont’'d)

@ d g T g ? VE) HA
Ll l

CONSTRUCTION

© @
| ER
s
— e
EC

l FE
® ] @
(:ﬂ Engine side Gl
AAT3T73
, M
@ Torque converter @ Front internal gear @ Overrun clutch
@ Qil 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
(6) High clutch Rear planetary carrier @2 Output shaft 54,
® Front sun gear @ Forward clutch @ Idie gear
Front pinion gear Forward one-way clutch @ Output gear
RA
FUNCTION OF CLUTCH AND BRAKE
Bl
Cluich 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 . ST
@ Forward clutch FiC connect front planetary carrier wilh forward one-way clulch
: RS
@ Overrun clutch o/C To connect front planetary carrier with rear internal gear @
@ Brake band B/B To lock front sun gear @ BT
Forward one-way clutch FIO.C When fon.lvarcll clutch @ |§ engaged, t.o stop r‘ear mternarl gear @
from rotating in opposite direction against engine revolution.
. . - . . . F’E‘
Low one-way clutch LO.C To sitop fron.t planetary— carrier from rotating in opposite direction Ha&
against engine revolution.
Low & reverse brake L & R/B To lock front planetary carrier . L
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OVERALL SYSTEM

Shift Mechanism (Cont’d)
CLUTCH AND BAND CHART

Band servo Forward Low Low &

Reverse | High | Forward | Overrun
one-way | one-way | reverse

Shift position clutch clutch clutch clutch 2nd 3rd 4th clutch aluteh brake Lock-up Remarks
apply | release | apply
p PARK
POSITION
REVERSE
R O O POSITION
N NEUTRAL
POSITION
1st O *1 @ . .
D*4 2nd O h © O . Automatic shift
3rd O O *1© '2® ® . *SO 12034
4th O ® -3®) ® O O
5 1t O O . . Automattc shift
ord O O O . 123
Locks (held sta-
1 1st O O . . O . tionary)
O OO0 ® ety

*1: Operates when overdrive control switch is set in OFF position.

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

*4: A/T will not shift 1o 4th when overdrive contral switch is set in OFF position.

*5: Operates when overdrive control switch is OFF.

: Operates.
: Operates when throttle opening is less than 3/16, aclivating enging brake.
: Operates during “progressive™ acceleration.

: Operates but does not affect power transmission,

@000

: Dperates when throttte opening is less than 3/16, but dces not affect engine brake.

AT-20



OVERALL SYSTEM

Control System

RLAFO3A

Engine

AST

Throttle sensor

Governar valve

ECM

Torque converter ciutch
solenaid valve

Overdrive control switch

Overdrive cancel
solenoid valve

———= : Electrical signal

» . Hydraulic pressure

AATE51
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OVERALL SYSTEM

Function of Control Valves

Valve name

Function

Detent valve

Serves as an auxiliary throttle valve which transmits piston stroke (proportional to throtile position) to
throttle valve via spring. Throttle greater than 7/8 of full throtile requires higher ling pressure so detent
valve pushes throttle valve directly.

Throttle valve

Regulates line pressure 1o throttle pressure {proportional to throttfe postion), that is, a reduced pres-
sure which matches engine torque.

Manual vahlve

Directs line pressure to oil circuits corresponding to select positions.

Circuit @ @ @ @

Position

mMIiO|Z|13|T

O
GO

Line pressure

¥ : Drain
AATO85A

Hydraulic pressure drains when the selector lever is in N and P positions.

Pressure regulator valve

Regulates oil under pressure discharged from il pump to provide optimum line pressure in relation to
driving conditions.

® 1.2 shift valve
® 2-3 shift valve
® 3-4 shift valve

Switch oil circuils to engage or disengage clutches, brakes, etc., as well as to lighten or release
brake bands, thereby providing automatic shifting.

Qverrun clutch control valve

Activates overrun clutch during “1” position driving.

Pressure modifier valve

Serves as a signal supplementary valve to pressure regulator vaive. Regulates pressure-modifier
pressure (signal pressure) which cantrols optimum line pressure for all driving conditions.

Kickdown modifier valve

Regulates (Decreases) line pressure to direct it to both throttie valve and throttle modifier valve.

1-2 accumulator valve

Dampens the shock encountered when 2nd gear band serve contracts, and provides smooth shifting.

3-2 timing valve

In downshifting from D, to D, engine speed rapidly increasss at low vehicle speeds but not at high
vehicle speeds. When downshifting from D, to D, while operating above a specified speed, 3-2 timing
valve delays draining speed of band servo 3rd release pressure. This creates a temporary neutral
state to provide smooth downshifting.

1st reducing valve

Regulates low & reverse brake pressure 1o dampen engine brake shocks when downshifting from 2nd
gear to 1st gear in “17 position.

Torque converter relief
valve

Prevents an excessive increase in torque converter pressure.

Throttle modifier valve

Regulates (Reduces) kickdown modifier pressure and directs it to boih 3-4 and 2-3 shift valves,
thereby dampening shift shocks.

4th speed cut valve

Determines lock-up speed during 4th gear driving.

AT-22



OVERALL SYSTEM

Function of Control Valves (Cont’d)

Valve name

Function

Torgue converter clutch
control valve

Activates or deactivates lock-up funiction,

4-2 sequence valve

Prevents band servo pressure from draining before ligh cluich pressure and band servo release
pressure drain {from same circuit) during downshifting from 4th 1o 2nd gear.

AT-23
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OVERALL SYSTEM

Hydraulic Control System
LINE PRESSURE CONTROL

Kickdown
modifier valve
7%
® Line pressurg C X Drain
{D, 2 and 1 positions} (Line pressure) E’] :
L
™~ Pressure modifier ® Kickdown
- valve * modifier pressure
®Line pressure I l
(2nd, 3rd i
and OD) f’ % Drain Throttle
Torque : E ] modlifier
converter «— — 3"? shift valve
relief valve vaT ve ® Throttle
-‘—_’—‘j [ pressure
— — 1-2 shift
T : valve
® Pressure-modifier _]
pressure N
f —
. ;T e
~=--@ Line pressure 7 |
{2 and 1 positions) Detent valve "l‘
Pressure regulator 2-3 shift valve Throttle valve
valve % : Drain
AATOBEA
Operation

The oil pump is driven by the engine. The pressure of oil discharged from the oil pump increases in
response to engine speed. It is directed to point &) of the pressure regulator valve so that the valve moves
down. At the same time, it is applied to the kickdown modifier valve which regulates kickdown modifier
pressure. Kickdown modifier pressure is then directed to the throttle vaive which regulates throttle pres-
sure. Throttle pressure is then directed to the pressure modifier valve which regulates pressure-modifier
pressure. The pressure-modifier pressure is used as a signal pressure to the plug of the pressure regu-

lator valve.
Throttle opening e The detent valve acts on the throttle valve via spring @ in
Less than 7/8: relation to the throttle (opening} position. As the accelerator

e When throttle (opening) position is greater than 7/8 of fuil

:ﬁtﬁhﬁu pedal is depressed, the spring also pushes the throttle
f
—r—] ‘rﬁ}g lﬁT;E' valve.
A

Detent vaive Throttle valve throttle, the detent valve directly attempts to push the
Throftle apering throttle valve. At this point, throttle pressure contro! does not
iore than 745 ' difi is directed to
|— Al occur so that only kickdown modifier pressure is

TR each valve.
|—r“|

AATOB7A
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OVERALL SYSTEM
Hydraulic Control System (Cont’d)

SHIFT CONTROL
“D” position

4th “apply”

3rd “release”
2nd “apply”

—_— — Forward
Band servo clutch
3-4 shift valve ;

T 2-3 shift valve

x Manual [
& Governor valve

i

r

pressure ! % !
PRND21 @ Line pressure

X Drain

Governor

valve

AATOBBA

In the D position, the 1-2 shift valve, 2-3 shift valve and 3-4 shift valve are moved up or down by pres-
sure discharged from the govemnor valve which monitors vehicle speeds.

When the vehicle attains the specified speed, the 1-2 shift valve moves upward. Oil passage (D is then
opened to oil passage (@) to permit the flow of the band servo 2nd “apply” pressure (as a line pressure).
As vehicle speed increases beyond the specified speed, the 2-3 shift valve moves upward. Oil passage
(3 is then opened to oil passage @ to permit the flow of both high clutch pressure and band servo 3rd
“release” pressure (as a line pressure). As vehicle speed increases further, the 3-4 shift vaive moves
upward. Oil passage (&) is then opened to oil passage (&) to permit the flow of the band servo 4th “apply”

pressure (as a line pressure).
In this way, the respective valves operate to provide automatic shifts from 1st, 2nd, 3rd, and then 4th

gears, and vice versa.
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OVERALL SYSTEM
Hydraulic Control System (Cont’d)

“2” position

/ 4th “apply”
' 3rd “release”
Overrun High b Forward
clutch clutch j 2nd “apply” clutch
Band servo
2-3 shift valve 1-2 shift valve
— 1 I !

\ Manual [F e
® Governor

valve
pressure

@ Line pressure X 1 Drain

AATOBSA

The overrun clutch is engaged but does not affect power transmission. It activates while the engine
“brake” is in operation.

“1” position

\ Ath uapplyu
_ - 3rd “rel "
Overrun High — I
clutch clutch —71- 2nd “apply”
H/w____k | ] Band servo
=

2-3 shift valve

3-4 shift valve

]
\ Al j
™ M L IT XK 1st reducin
Governor nual T o AR g

valve

valve
PRND2

—_

pressure

Line pressure X : Drain

AATO90A

In the 1 position, the low & reverse brake is engaged but does not affect power transmission. It activates
while the engine “brake” is in operation.
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OVERALL SYSTEM

SHIFT TIMING CONTROL

Hydraulic Control System (Cont’d)

Low vehicle speed

High
clutch

.

Band servo piston

ard
“release”

& Governor

pressure

Drain
(From 3-4 shift valve)

High vehicle speed

Band servo piston

3rd
“release”

High
cluich
[T
3-2 timing valve h
o —d |

® Governor

pressure

Brain
{From 3-4 shift vatve)

AATO91A

Operation of 3-2 timing valve

¢ VWhen governor pressure is low at low vehicle speeds, the 3-2 timing vaive is held at the right posi-

tion and oil passage (1) is opened to oil passages (@ and (3).

e When shifts are made from 3rd to 2nd gear with the 3-2 timing valve held in that position, the band
servo 3rd “release” pressure flows through passages (@ and (3) and is drained quickly.

e The 3-2 timing valve is held at the left position by governor pressure at high vehicle speeds. Qil pas-
sage (1) is then opened to oil passage (2), and oil passage 3 is closed. The band servo 3rd “release”
pressure is drained via oil passage (2) more slowly than at low vehicle speeds.

e Engine speed increases quickly while shifting from 3rd to 2nd gear at low vehicle speeds. Engine
speed increases slowly at high vehicle speeds. For this reason, the 3-2 timing valve changes the drain
speed of the band servo 3rd “release” pressure to accommodate engine speed during high vehicle

speeds.
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OVERALL SYSTEM

LOCK-UP CONTROL

Hydraulic Control System (Cont’d)

Leck-up “OFF”

S — ® Ling

Throttle sensor
(fdfe switch)

M b
) pressure ——— Q
Kickdown modifier

pressure (During kickdown]

Lock-up “ON"

Lock-up
cancel
solenoid

Lock-up
cancel
solenoid

® Line

pressure ——

Throttle sensor
{Idle switch)

Line pressure {2 and 1 positions)——:cTA,L,J

Torque canverter

Torgue converter

Lock-up released Lock-up released

Lock-up applied Lock-up applied

|

Band servo B_and servo
piston piston
Pressure 4th speed 1 4th speed |
reguiator valve cut valve Pressure cut valve
regulator
T T valve
6
Torque = Torque e
converter clutch — i converter clutch
control valve F : control vaive
= & Governar !‘ -— & (Governor
pressure " f pressure
Targue converter ! o;'qfue cI:onve er 54 <hiftval
relief valve 3-4 shift valve reievae s valve
AATQO2A
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OVERALL SYSTEM

Hydraulic Control System (Cont’d)

Lock-up “OFF”

2

b)
c)

When the “lock-up” is released, the torque convenrter clutch control valve is moved downward by both
oil pump discharge pressure and spring force. Torque converter relief pressure then flows through oil
passages 3@ and (5), and is directed to the oil cooler via the torque converter and oil passages (@
and (9). Since “release” pressure within the torque converter is equal to or greater than the “apply”
pressure, the “lock-up” is released.

The following pressures attempt to move the 4th speed cut valve downward via oil passage Q9.
Torque converter cluich solenoid pressure [when throttle is fully closed (idle switch is in “ON” posi-
tion)]

Line pressure (when the selector lever is set to the “2” or “1” position)

Kickdown modifier pressure (when kickdown occurs)

As the 4th speed cut valve is moved downward, the “lock-up” is released.

Lock-up “ON” (D,)

The “lock-up” is applied when the specified vehicle speed is exceeded.

When the specified vehicle speed is exceeded while driving in the D, position, governor pressure
attempts to move the 4th speed cut valve upward. As the valve moves upward, oil passage (®) is
opened to oil passage (7). 3-4 shift valve output pressure (line pressure) is then applied to the lower
end of the torque converter clutch control valve. The torque converter clutch control valve then moves
upward to close oil passages (3 and (5 and to open oil passage (8 to drain oil passage (®.
Torque converter relief pressure, which was applied to the lock-up “release” side, passes through oil
passages (3 and (@), and is applied to the torque converter. Since the “release” pressure is then
drained, the “lock-up” is applied.

Torque converter clutch solenoid valve operation

The torque converter clutch solenoid valve is installed on the control valve body.
The torque conventer clutch solenoid valve is connected to the ECM and is controlled by an ON or

OFF signal sent from the idle switch (throttle sensor).

{1) Throttle (opening) position is less than 1/8:

L ]

The idle switch turns “ON” to send an ON signal to the ECM. The ECM then turns the torque con-

verter clutch solenoid valve “ON”.

This causes torque converter clutch solenoid valve pressure (line pressure) to pass through oil pas-
sage (19 and act on the 4th speed cut valve. Both the 4th speed cut valve and torque converter clutch
control valve function in the same way as in the lock-up “release” state.

(2) Throttle opening is more than 1/8:

As the idle switch is turned “OFF”, the torque converter clutch solenoid valve is also “OFF”.
Both the 4th speed cut valve and torque converter clutch control valve function in the same way as

in the lock-up “apply” state.
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OVERALL SYSTEM
Hydraulic Control System (Cont’d)

OVERDRIVE CONTROL

D: with OD switch "ON” D: with OD switch “OFF”

OD switch 0D switch
H ONH HOFFN

0D cancel oD Ob cancel
solenoid "OFF” switch solenoid “ON”

- ®line -— &) ine
pressure

pressure Overrun clutch
control valve

Overrun clutch
controi valve

shift valve

«+—®Line
pressure

AR -=—® Line pressure

— To 2-3 shift
valve

—+ To 2-3 shift
valve

From throttle From throtile
maodifier valve X: Drain maodifier valve

AATQ93A

e The overdrive is controlled by the overdrive control switch located on the selector lever to provide
shifts from “D3” to “D,” or vice versa.
e When the overdrive control switch is set to “ON”, “D,” shift occurs.

Overdrive control switch in “ON”:

The OD cancel solenoid valve is set in “OFF” and line pressure is drained. As a result, the 3-4 shift vaive
moves upward. When governor pressure acting on the lower end of the 3-4 shift valve exceeds the
specified value, “D,” shift occurs.

Overdrive control switch in “OFF”:

The OD release solenoid is set in “ON” and line pressure is directed to the upper end of the 3-4 shift
valve. This moves the 3-4 shift valve downward. The 3-4 shift valve is held downward even when gov-
ernor pressure increases. At this point, “D,” shift does not occur.
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TROUBLE DIAGNOSIS—-Basic Inspection

Fluid leakage

S5AT288G

SATE38A

SATB47B|

SAT513G

A/T Fluid Check

FLUID LEAKAGE CHECK

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

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

3. Stop engine.

4. Check for fresh leakage.

FLUID CONDITION CHECK

Fluid color Suspected problem

Dark 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 Oxidation »
and tack — Qver or under filling
Y — QOverheating

FLUID LEVEL CHECK

Refer to MA section (“Checking A/T Fluid”, “CHASSIS AND
BODY MAINTENANCE”).

Stall Test

STALL TEST PROCEDURE

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

3. Set parking brake and block wheels.
4. Install a tachometer where it can be seen by driver during
test. '
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TROUBLE DIAGNOSIS—Basic Inspection

SAT767B

e
TN
o N N
Less £ g
than @ \ Lk
5 sec. XN %}?
7 R 7
; B\
e SNy
L 2
SATE14G
>
) -,
SAT/71B

Stall Test (Cont’d)

5. Start engine, apply foot brake, and place selector lever in

20 0

“D” position.

Accelerate to wide open throtile gradually while applying
foot brake.
During test, never hold throttle wide open for more than
5 seconds.
Quickly note the engine stall revolution and immediately
release throttle.

Stall revolution standard:

2,450 - 2,750 rpm

Shift selector lever to “N” position.
Cool off ATF.

Run engine at idle for at least one minute.

Perform stall tests in the same manner as in steps 5 through
9 with selector lever in “2”, “1” and “R”, respectively.
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TROUBLE DIAGNOSIS—Basic Inspection

Judgement of Stall Test

Selector lever position Judgement
L
b H ° QO : Stall revolution is normal.
2 H 0 L H : Stall reveiution is higher
than specified.
1 H 0 - L : Stall revolution is lower
R 0 H L than specified.
Damaged components ' 4 I
T
Forward _‘_/ii- Torque
clutch - convertar
P clutch
o g piston
Low & reverse brake i
Forward one-way —
clutch Engine

- Torque converter
one-way c¢lutch

Reverse clutch

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

2 Low one-way clutch
F T

i *Clutches and brakes except

high clutch, brake band and

D H 0 overrun clutch are QK.

H o (Conditien of high clutch,

brake band and overrun

1 H 0 clutch cannot be confirmed by

= H o stall test.)

Selector lever position Judgement

AT-33
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TROUBLE DIAGNOSIS-Basic Inspection

Test port for
line pressure

Test port for
governor pressure

SATS65D

_-‘:R\

JE——

SATG47B

/

Qil pressure gauge set
K {J34301-C)

P

L\/]\

AATS98

SATBE13G

SATAG4G

Pressure Test

PRESSURE TEST PORTS
e | ocation of pressure test port.

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

LINE PRESSURE TEST PROCEDURE

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

2. Drive vehicle for about 10 minutes or until engine oil and
ATF reach operating temperature.

ATF operating temperature:
50 - 80°C (122 - 176°F)

3. Install pressure gauge and Tool to line pressure port.

4. Set parking brake and block wheaels.

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.

¢ When measuring line pressure at stall speed, follow the
stall test procedure.

Line pressure: Refer to SDS, AT-164.
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TROUBLE DIAGNOQSIS—Basic Inspection
Pressure Test (Cont’d)
JUDGEMENT OF LINE PRESSURE TEST

Judgement

Suspected parts

&2
2

® Oil pump wear

® Control piston damage

® Pressure regulalor valve or plug sticking 0n

® Spring for pressure regulator valve damaged iy

® Fluid pressure leakage between oil strainer and pres-
sure regulator valve

® Clogged strainer

® Fluid pressure leakage between manual valve and

particular clutch LE

® For example, fine pressure is: =

At idle - lowin “'H" and “17 positior.1.s, but

— Normal in “D" and “2” positions. =0

Therefore, fluid leakage exists at or around low and
reverse brake circuit.

Refer to “CLUTCH AND BRAKE CHART", AT-19. EE

® Maladjustment of throttle position sensor
® AT fiuid temperature sensor damaged
® Line pressure solenoid valve sticking i
® Short circuit of line pressure solenoid valve circuit
® Pressure modifier valve sticking

® Pressure regulator valve or plug sticking M
® Open in dropping resistor circuit

Line pressure is low in all positions.

Line pressure is low in particular position.

Line pressure is high.

® Maladjustment of throttle position sensor
® | ine pressure solenoid valve sticking
® Short circuit of line pressure solenoid valve circuit
At stall speed o

® Pressure regulator valve or plug sticking
® Pressure modifier valve sticking G
® Pilot valve sticking

Line pressure is low.

»—\\_// /\“‘// GOVERNOR PRESSURE TESTING
- - ST25055001 1. Check A/T and engine fluid levels. If necessary, add fluid.
- “34301‘0) /"/7\ 2. Drive vehicle for about 10 minutes or until engine oil and &1

ATF reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F) RS
3. Install pressure gauge to governor pressure port.

Set parking brake and block rear wheels.

4.
5. Jack up front wheels.
6. Set selector lever in “D” position and gradually depress [E|

accelerator pedal.

Be careful of rotating wheels.

SAT498G
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TROUBLE DIAGNOSIS—-Basic Inspection
Pressure Test (Cont’d)

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.)

Vehicle speed Governor pressure kPa (kg/cm® psi)
0 km/h {0 MPH) 0(0,0)
16 km/h (10 MPH) 50-69 (0.6-0.7, 9-10)
32 km/h (20 MPH) 108 - 127 (1.1 - 1.3, 16 - 18)
SAT499G 80 km/h (50 MPH) 284 - 343 (2.9 - 3.5, 41 - 50}
If not within specification, check governar valve assembiy.
Refer to AT-79.
Road Test
Perform road tests using “Symptom” chart. Refer to AT-40.
“P” POSITION

1. Place selector lever in “P” position and start engine. Stop
engine and repeat the procedure in all positions, including
“N” position.

2. Stop vehicle on a slight upgrade and place selector iever 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 vehicle does
not move. (When vehicle is new or soon after clutches have
been replaced, vehicle may move slightly. This is not a
problem.)
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TROUBLE DIAGNOSIS—-Basic Inspection

Drive in different
throttle conditions.

oD 30,0

SAT497G

Road Test (Cont’d)
“D” POSITION

1.
2.

Manually shift selector lever from “N” to “D” position, and
note shift quality.

Using the shift scheduie 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 overdrive control switch is OFF.

Drive vebhicle at 60 to 70 km/h (37 to 43 MPH) with half to
light throttle position (D5 position). Fully depress accelera-
tor pedal to make sure transaxle downshifts from 3rd to 2nd
gear. :

Drive vehicle at 25 to 35 km/h (16 to 22 MPH) with half to
light throttle position (D, position). Fully depress accelera-
tor pedal to make sure transaxle downshifts from 2nd to 1st
gear.

“2” POSITION

S S A ey

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 1o 3rd gear.

Drive vehicle at 25 to 35 km/h (16 to 22 MPH) with half to
light throttie position (2, position}. Fully 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 drive vehicle at 30
to 40 km/h (19 to 25 MPH). Then, move selector lever to “2”
position to make sure transaxle downshifts to 2nd gear.

“1” POSITION

1.

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

While driving vehicie in “17 position, release accelerator
pedal to make sure that engine compression acts as a
brake.

Move selector lever to “D” or “2” position and drive vehicle
at 15 to 25 km/h (9 to 16 MPH). Then, move selector lever
to “1” position to make sure transaxle downshifts to 1st
gear.
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TROUBLE DIAGNOSIS-Basic Inspection

736

Shift Schedule

VEHICLE SPEED WITH SHIFTING GEARS

This check should be carried out when ATF temperature is
between 50 and 80°C (122 and 176°F) after the vehicle has
been driven approx. 10 minutes.

Vehicle speed when shifting gears

Vehicle speed km/h (MPH)

Throttle position
D, - D, D, =D, D, — D, D, — Dy D,—D, D, — D, T, — 1,
51 -59 97 - 105 142 - 150 88 - 96 39 - 47 48 - 56
Full thrattle (32 - 37) (60 - 65) - (88 - 93) (50 - 60) (24 - 29) (30 - 35)
29 - 37 52 - 60 101 - 109 67 - 75 41 - 4g 8-16 48 - 56
Half throttle (18 - 23) (32 - 37) (63 - 68) (42 - 47) (25 - 30) (5-10) (30 - 35)

Vehicle speed when performing lock-up

Throttle a i Vehicle speed km/h (MPH)
opening ear position - -
Lock-up ON Lock-up OFF
1086 - 114 68 - 76
" ON (0. 66 - 71) (42 - 47}
2
106 - 114 68 - 76
OFF (Pa) (66 - 71) (42 - 47)

AT-38



TROUBLE DIAGNOSIS-Basic Inspection

NOTES

EC
Fl=
oL
MT

FA

BR
&r
S

BT

EL

[
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TROUBLE DIAGNOSIS—General Description

Symptom Chart

DESCRIPTION

Numbers are arranged in order of probability. - ON VEHICLE >
Perform inspections starting with number one
and work up.
Numbers in OFF VEHICLE columns indicate
that the transaxie must be removed from the
vehicle to perform the inspection.
L o
e " > E: o =
1+ 2% 1 Valve expected to be malfunctioning = £ = 2 Z|2
E o 3 o - £1F
T g & ° =] g2 &
2 2 21 2 £ 2|25/ 22 28]
[+ ' O=E @2 |9 Bo@g o o
© o @ = T @ g < T ®° > > > =] °
T = o|lo o Llsielwml|lslElEeElEels5]5
8 £ 2| & = 2|83/ 5|5/5 (2|3
= & E|2 © 2|5 2|5l |80
& & =& 4 S5|S|F|lz|e|ld|djt]|d]a
Sharp shocks in shifting from “N“ to “D” position 1 2 5 3 473 ';;‘ o g oy
When shifting from 1st to 2nd or
2nd 1o 3rd ! 2 4 3|6
When shifting from 3rd to 4th 1 2 4
. When shifting from “D” to “2” and
Shift shocks “1” pasition. ; » 4
When overdrive control switch is
set from ON to OFF
When shifting from 2nd to 1stin
g . 1 2 4
1" position
When shifting from 1st to 2nd 1 2 4
Shift slippage when upshifting When shifting from 2nd to 3rd 1 2 4
When shifting from 3rd 1o 4th 1 2 4
When shifting from 4th to 2nd 1 2 5
Shift slippage with accelerator When shifting from 4th to 3rd 1 2 4
dal d d
pedal depresse When shifting from 4th 1o 1st and 1 o 5
shifting from 3rd to 1st
When vehicle starts 1 2 4 36 -
Poor powerfacceleration —_—
When upshifting 1 2 4 3|7 o
Y\Inen s_h_if'ting from “D" to “2” and 1 2 4 als
1”7 positich
. . When overdrive contrcl switch is
No engine braking set from ON to OFF 1 2 4 317
YVEW,en s_h_ifting from 2nd to 1st in 1 5 4 3ls
1" position w
Too low a gear change point from 1 3 s | & ;
2nd fo 3rd and from 3rd to 2nd
Too high a gear change point
from 2nd to 3rd and from 3rd o 1 3 2
Shift quality 2nd
Too {ow & gear change point from 1 3 .
2nd to 1st in “1"” position
Too high a gear change peint 1 3 2

from 2nd to Tst in “1” position

AT-40
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TROUBLE DIAGNOSIS—-General Description
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TROUBLE DIAGNOSIS—General Description
Symptom Chart (Cont’d)

ON VEH!CLE

¥

A

Numbers are arranged in order of probability.
Perform inspections starting with number one
and work up.

Numbers in OFF VEHICLE columns indicate
that the transaxle must be removed from the
vehicle to perform the inspection.

=22 : Valve expected to be malfunctioning

Overrun clutch control valve

Pressure regulator valve
Pressure modifier valve

Manual valve

3-4 shilt valve
2-3 shift valve
1-2 shift valve

Inhibitor switch and wiring
Control valve

Oll level and oil quality
Engine idling speed
Line pressure

Throttle wire

Control cable
.| Throtile valve & detent vaive

Failure to change gear from 4th to
2nd with accelerator pedal 1
depressed

W
N
)]

Faiture to change gear from 3rd o
2nd with accelerator pedai 1 . . 3 . 2| 6
depressed

Ge ok
Wi
SR
PRy

Failure to change gear from 1st to 1 5 | e TR
2nd in “D” and “2" position - - . re

Shift quality Vehicle does not start from 1st in 1 3 s | 8
“0" and “2" position . ) :

Failure to change gear to 3rd and 1 3 > | e ot
4th in “D” position o ‘ A

Changes gear to 1si directly when SN
selector lever is set from “D” {0 1 . . 3 -
"1” position

:?::nges gear to 2nd in “1” posi- 1 _ _ 3 _ 2 | 8

II;Jc:f:k—up point is extremely high or 1 ) _ 3 _ 5 5

Torque converter does not lock- 1 . _ 3 ) 2 7

Lock-up gquali L
Pa R4 up b B PRI

Lock-up is not released when
. 1 . . . . . 2
accelerator pedal is released

Engine does not start in “P” and “N” positions or engine starts in
positions other than “P” and “N” positichs

Vehicle moves with selector lever in “P” posilion

740 AT-42



TROUBLE DIAGNOSIS—General Description

Symptom Chart (Cont’d)

T
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OFF VEHICLE
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U2IN|3 ABM-8UO PIEMIO
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Lo yBiy

YaIn|o asionay

dwnd 10

Jallsauoo anblo]

[
-

ON VEHICLE

Buuym pue UoIMS |0U03 BALRIBAG

Iol0Us J3EIs pue Goyms uoniub)

(J-N {01BNiunaay

BSEDI8) OAISS JOTRWNIDY

SAIBA PIOUS(OS UDINP 18UBALOD SNhio)

OA[BA DIOUSICS [83UED BALRIBAQD

DA[BA 10UIBACE)

Binssald louseann

aaeA souanbes g-f

5y
S

TR

a8
Wt n
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SA[BA JOJR|NLLNOYE Z-|
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BT
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L
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TROUBLE DIAGNOSIS

Component Inspection

harness connector
‘
D

AATOS4

ISCOMNECT

CHECK TORQUE CONVERTER CLUTCH
SOLENOID VALVE
(RESISTANCE).
Check resistance between lorque con-
verter clutch solenoid valve terminais @
and @
Resistance:

Approximately 250

NG

T
A
GIE

€ @

Solenoid valve

OK

D] y

“1 clutch solenoid valve.

Fuse
Ignitian TORQUE CONVERTER CLUTCH SOLENOID VALVE
Torque When the malfunction indicator lamp indicates DTC (0904)
converter P1550, perform “TROUBLE DIAGNOSIS FOR DTC P1550” in
clt:tch y EC section.
valve
CHECK GROUND CIRCUIT. NG | Repair or replace hamess
ECM (ECCS CO,%%, module) 1. Turn ignition switch to OFF position. *| between ECM and lorque
2. Disconnect ECM harness connector and converter clutch solenoid
AATE52 torgue converter clutch solenoid valve valve.
harness connector.
= QISCONREDT 3. Check resistance between terminals @
E and @.
Resistance:
(1]2]2) [ EcMECCS [of controt moduie) || Approximately 0
Solencid valve a0 OK
harness connector
P/B F/B B l
== CHECK POWER SOURCE CIRCUIT. NG [ Check the following items:
@ 1. Turn ignition switch to ON position. "o Ignition switch and fuse
> %7 2. Check voltage between terminal @ and Refer to EL section
AATISS ground. {*POWER SUPPLY
Voltage: ROUTING™).
B R Battery veitage ® Harness continuity
[ g between fuse and torque
A€ o .
converter clutch solenoid
(‘_@@ Solengid valve valve
Y Replace torque canvenrter

harness cennector

Torque converter
clutch solenoid

CHECK TORQUE CONVERTER

CLUTCH SOLENQID VALVE

(OPERATION).

1. Remove torque converter clutch sole-
noid valve. Refer to AT-55.

2. Check torque converter clulch solenoid
valve operation.

valve
Overdrive 7|
—% >
cancel
solenoid
valve AATISE

Solenoid valve
harness connector

AATY56

NG

.| Replace torque converter

‘LOK

®

(Go to next page.)

AT-44

clutch solenoid valve.




TROUBLE DIAGNOSIS

SAT740H

Component Inspection (Cont’d)

®

)

CHECK CONTROL VALVE.

1. .Disassemble control valve assembly.
Refer to AT-88.

2. Check torque converter clutch control
valve.

® Valve and sleeve slide along vaive bore
under their own weight.

® Valve and sleeve are free from burrs,
dents and scratches.

@& Control valve springs are free from
damage, deformation and fatigue.

® Hydraulic line is free from obstacles.

NG

Repair contral vaive.

oK
h 4

Y

Is malfunction eliminated?

Yes

¥

INSPECTION END

AT-45

.| Check control valve again.

Repair or replace control
valve assembly.

[
)

oK

743



TROUBLE DIAGNOSIS

744

™ O/D OFF

Component Inspection (Cont’d)
OVERDRIVE CONTROL SWITCH AND OVERDRIVE

CANCEL SOLENOID VALVE

CHECK OD OFF INDICATOR LAMP CIRCUIT.
1. Turn ignition switch to ON.

(Do not start engine.}
2. Set overdrive control switch to OFF position.
O/D OFF indicator lamp should come on.

OK
- Goto [@ -

lNG

co;:ég[rive indicator
solencid famp
valve
Overdrive
control
switch
@ : with ASCD ']7_
AATO57
~ \ / ~
—Jom
—LOFF]| ™
P / \\

Check the following iterns:

® (/D OFF indicator lamp
Refer to EL section (“METER AND
GAUGES™).

® |gnition switch and fuse
Refer to EL section ("POWER SUPPLY

ROUTING™).
lOK

8]

CHECK OVERDRIVE CONTROL SWITCH. NG 't Replace overdrive control

Check continuity between overdrive conirol | switch.
‘ switch terminals (8) and (6).

SAT731H -
i | Qverdrive control Continuity
switch positior
OFF Yes
OK
) 4
CHECK OVERDRIVE CANCEL SOLENOID NG .| Replace overdrive cancel sole-

AATOD1T1A

VALVE.
Check resistance between overdrive cancel
solenoid valve terminals @ and @
Resistance:

Approximately 250

noid valve.

8 L
COwvaerdrive cancel
solenoid valve

lOK

Check the following items:

® Harness continuity between fuse and over-
drive cancel solenoid valve.

® Harness continuity between overdrive cancel
solenoid valve and overdrive control switch.

® Condition of diode (Only models with ASCD).

iOK

INSPECTION END

AATI87|

AT-46



TROUBLE DIAGNOSIS

Component Inspection (Cont’d)

INHIBITOR SWITCH

P.N T

—
22

ECM {ECCS control moduie)

AATE42

CHECK INHIBITOR SWITCH CIRCUIT.

1. Turn ignition switch to ON position. (Do
not start engine.}

2. Check voltage between ECM terminal
@ and ground while moving selecior
lever through each position.

“P”, “*N” peosition: 0V
“R™, “D”, “2”, *1” position: Battery
voltage

OK

INSPECTION END

NG

B] v

]ECM(ECCS]EI control module)J

22

G/OR

AATO10A

CHECK INHIBITOR SWITCH.

® Check continuity in “N”, “P” and “R”
positions.

® With manual lever held in each
position, turn manual shaft 1.5° in both
directions. {When manual lever is in
each position, continuity normally exists
within 1.5° range.) If continuity does not
exist equally in either direction, properly
adjust inhibitor switch. Refer to AT-56.

NG

.| Check the folfowing items:

® Harness continuity
between ground and
inhibitor switch

® Harmness continuity
between inhibitor switch
and ECM

® Harness continuity
between inhibitor switch
and back-up lamp.

. Terminal No.
Paosition @ @ @ @
Park/neutral
position o190
R O—0
OK

) 4

INSPECTION END

Inhibitor switch AAT712

AT-47

A

ERM

LG

EC

FE
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TROUBLE DIAGNOSES — A/T Shift Lock System

Description

The mechanical key interlock mechanism alsc operates as a shift lock:

o  With the key switch turned to ON, the selector lever cannot be shifted from “P” {parking) to any other
position unless the brake pedal is depressed.

s With the key removed, the selector lever cannot be shifted from “P” to any other position.

e The key cannot be removed unless the selector lever is placed in “P”.

The shift lock and key interlock mechanisms are controlled by the ON-OFF operation of the shift lock

solenoid and by the operation of the rotator and slider located inside the key cylinder.

Shift Lock System Electrical Parts Location

O Stop lamp switch
[l /
h)
——
Steering column
1\ g f
e
ASCD brake switch or / =
A/T shift lock switch ~ l_ = 7 /
=BTl /
| [ (77T /i, ]
0y

— A/T device harness connector

Shift tock solenoid

Right side

Park position switch
harness connector

Left side

AATO30A

AT-48



TROUBLE DIAGNOSES — A/T Shift Lock System

n
To EL-ASCD 4m L/ m

Wiring Diagram — SFT, RL —

IGNITION SWITCH
ON or START

FUSE
BLOCK
JiB)

AT-SFT,RL-01

Refer to “EL-POWER".

: With ASCD
.‘E S Without ASCD

5
G
L SCD AT SHIFT
I A H
o~ RELEASED |prare _— RELEASED LOCK
SWITCH SWITCH
DEPRESSED DEPHESSED {ON BRAKE
PEDAL)
]
L/OR UOR
u
L/OR
O K EAD
L/OR B
=1 [l
™ | AT
i B DEVICE
SHIFT PARK M3E
LOCK POSITION
SOLENOID SWITCH

N

||PU:—=
||Pcn_.
||Pm4

ED I
L 1
60)
(Mze) 1MM[C|M (ize)
2 IIIIIE w v [sMEMMEM GY G
L L

AT-49

AATO72A

@

i

)

S

LG

AT
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TROUBLE DIAGNOSES — A/T Shift Lock System

CONNEGT
A€

ASCD brake switch or A/T shift lock
switch harness coanector

L0 ]) @) o (i

ﬂ—oe}

Diagnostic Procedure
SYMPTOM 1:

Selector lever cannot be moved from “P” position with

®
key in ON position and brake pedal applied.

e Selector lever can be moved from “P” position with key
in ON position and brake pedal released.

e Selector lever can be moved from “P” position when

key is removed from key cylinder.

SYMPTOM 2:

L
set to “P” position.

Ignition key cannot be removed when selector lever is

e [t can be removed when selector lever is set to any

position except “P”.

Check key interlock cable for damage.

‘E,

Repair key interlock cable.
Refer to “Key Interlock

E D SCONMECT
A€

AATO39
AT davice

W W
hamess connector ]
mskann (&)

)]

L/OR

AATD40

CHECK INPUT SIGNAL

(ASCD BRAKE SWITCH or A/T SHIFT

LOCK SWITCH).

Turn ignition switch to ON position. {Do

not start engine.)

® Check voltage between A/T device har-
ness terminal @ and ground.

Brake pedal Voltage
Depressed oV
Released Battery voltage

lOK
®

{Go to next page.)

AT-50

OK Cable”, AT-52.
A 4
Check selector lever position for damage. NG_ Check selector lever. Refer
oK "] to “ON-VEHICLE SER-
VICE — Inhibitor Switch
and Control Cable
Adjustment”, AT-56.
¥
CHECK POWER SOURCE. NG | Gheck the following items:
1. Turn ignition switch to ON position. (Do | 1. Hamess for short or
not start engine.) open between battery
2. Check voltage between ASCD brake and ASCD brake switch
switch or A/T shift lock switch hamess or A/T shift lock switch
terminal @ and ground. harness terminal @
Voltage: Batltery voltage 2, Fuse
oK 3. Ignition switch (Refer to
EL section.)
E h 4
NG

Check the following items:

1. Harness for short or
open between AT
device harness connec-
tor terminal @ and
ASCD brake switch or
A/T shift lock switch har-
n@ess connector terminal

2. ASCD brake switch or
A/T shift lock switch
(Refer to “Component
Check”, AT-54))




TROUBLE DIAGNOSES — A/T Shift Lock System
Diagnostic Procedure (Cont’d)

E’: DISCONNECT @
H.5.
A/T device @H
harness connector
G CHECK GROUND CIRCUIT. NG,’_ Repair harness or connec-
1. Turn ignition switch to OFF position. tor. A

Ll

B 2. Disconnect A/T device harness connec-
L | ! tor.
™ L 3. Check continuity between A/T device EM
B hamess terminal (1) and ground.
AATe41| | Continuity should exist.

A 4
CHECK PARK POSITION SWITCH. NG_ Replace park position B0
Refer to “Component Check”, AT-53. 7| switch.
oK
L 4 F=
CHECK SHIFT LOCK SOLENOID. NG_ Replace shift lock solenoid.
Refer to “Component Check”, AT-53.
oL
OK
Y
Reconnect shift lock harness connector. M7

¥

Turn ignition switch from OFF to ON posi-
tion. (Do not start engine.)

A,
Y
Recheck shift lock operation. NG | 4 perform A/T device
o input/output signal RA
OK . .
inspection test.
v 2. If NG, recheck harness
INSPECTION END connector connection. BR
ST
S
BT
HA
EL
DX

AT-51 749
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TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

Steering column

Steering lock

Selector lever
release bhutton

Uniock

Selector
lever

Slider
Adjuster holder

Key interlock
cable

Casing cap

— —— T~

Control |
Bracket cable

The inner cable length is adjusted here.
Refer to Service Manual for the procedures. AATE23

CAUTION:

e Install key interiock cable in such a way that it will not
be damaged by sharp bends, twists or interference with
adjacent parts.

s After installing key interlock cable to control device,
make sure that casing cap and bracket are firmly
secured in their positions. If casing cap can be removed
with an external load of less than 39.2 N (4.0 kg, 8.8 Ib),
replace key interlock cable with new one.

REMOVAL
Unlock slider from adjuster holder and remove rod from cable.

AT-52



TROUBLE DIAGNOSES — A/T Shift Lock System
Key Interlock Cable (Cont’d)

Steering lock INSTALLATION
1. Remove key from key cylinder.

Koy interlock 2. Set key interlock cable to steering lock assembly and install @]
lock piate.
3. Ciamp cable to steering column and fix to control cable with
band. A
4. Set control lever to “P” position.
[l
Lock plate
AATE24,
|
5. Insert interlock rod into adjuster holder. LG
Key Interlgck rod
FE
&L
T

6. Install casing cap 1o bracket.
7. Install key interlock rod to key interlock lever.
8. Move slider in order to fix adjuster holder to interiock rod.

Bracket =S
Key interlock rod
e > AAT713
\'li::’} 3'\1
Eé} Component Check
— 152 Eé}_ SHIFT LOCK SOLENOID
AT device Shift lock solenoid . R . £
harness connector hamess connector e Check operation by applying battery voltage to A/T device
(s1) and shift lock solenoid harness terminal.
w L
BT
AATI161A
12}
DISCONNECT \& DISCONNES™ PARK POSIT‘ON SWITCH
T.8. G@ T_s_ Eéjl e Check continuity between A/T device harness terminal ) .
AT device Park position switch and park position switch harness terminal (7). EL
harness connector harness connector

When selector lever is set in “P” position and seiec-
L tor lever button is released

Yes

D:@:D E Condition Continuity D
1 013 e
B

Except above No

AAT162A

AT-53 751



752

TROUBLE DIAGNOSES — A/T Shift Lock System

?ﬁ QISCONNECT
A€

ASGD brake switch or
AST shift lock switch

AATI44

Component Check (Cont’d)

ASCD BRAKE SWITCH OR A/T SHIFT LOCK SWITCH
e Check continuity between terminals (1) and (.

Condition Continuity
When brake pedal is depressed No
When brake pedal is released Yes

Check ASCD brake switch or A/T shift lock switch after
adjusting brake pedal — refer to BR section.

AT-54



ON-VEHICLE SERVICE

Control Valve Assembly and Accumulator

REMOVAL a

1. Drain ATF from transaxle.
2. Remove oil pan and gasket.

(P
EM
; 3. Disconnect A/T solenoid harness connector. LG
AT solenoid
harness connector E@
FE
CL
T
FA
RA
4. Remove control valve assembly by removing fixing boits.
Bolt length, number and location:
Boit symbol @ @ @ ST
Bolt length “£” mm (in) 25.0 33.0 40.0 435
pod o (0.984) | (1.299) | (1.575) | (1.713) @S
Number of bolts 2 6 5 2
BT

e Be careful not to drop manual valve, tube connector,
tubes and servo release accumulator return spring.

5. Disassemble and inspect control valve assembly if neces- g3
sary. Refer to AT-88.

|

EL
“valve \D{a:/f )
= assemhly kofr —
== '{@/ D

SAT588C

AT-55 753
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ON-VEHICLE SERVICE

AT e N SN\

Servo release accumulator

8.7

B
\ Oy 118 - 147 Nem”
= +{1.20 - 1.5¢ kg-m,

- 10.8 fi-ib)

AATI80

TR e -
-~ R
=2 \Q:;JJ /é 2l
~ Q\::;,fg\r &; Manuat:
. / j\
e S R

i)

1 shaft ‘&\ | /"
, T R L
3 AL — Inhibitor
T LT S switeh
G0 &9 / \\‘i/-ﬁ__)”"
P
= C =

N

Control Valve Assembly and Accumulator

(Cont’d)

6. Remove servo release and N-D accumulators by applying
compressed air if necessary.

¢ Hoid each piston with a rag.

INSTALLATION
¢ Tighten fixing bolts to specification.
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-lb)
s 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.

Control Cable Adjustment

Move selector lever from the “P” position to the “1” position.

You should be able to feel the detents in each position. If the

detents cannot be felt or if the pointer indicating the position is

improperly aligned, the control cable needs adjustment.

. Place selector lever in “P” position.

2. Loosen control cable lock nut and place manual shaft in “P”
position.

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

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

4. Return control cable in the opposite direction of the arrow
for 1.0 mm (0.039 in).

5. Tighten control cable lock nut.

6. Move selector lever from “P” to “1” position again. Make
sure that selector iever moves smoothly.

7. Apply grease to contacting areas of selector lever and con-
trol cable. Install any part removed.

Inhibitor Switch Adjustment

1. Remove control cable end from manual shaft.
2. Set manual shaft in “N” position.
3. Loosen inhibitor switch fixing bolts.

AT-56



ON-VEHICLE SERVICE
Inhibitor Switch Adjustment (Cont’d)

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

5. Tighten inhibitor switch fixing bolts, DA,
6. Remove pin from adjustment hole after adjusting inhibitor
switch.
7. Reinstall any part removed. 2
8. Adjust control cable. Refer to “Control Cable Adjustment”.
9. Check continuity of inhibitor switch. Refer to AT-56.
R Differential Side Oil Seal Replacement He
- ,/\JK(QQ S — 1. Remove drive shaft assemblies. Refer to FA section (“Drive
) // @\\% Shaft”, “FRONT AXLE”). EC
el f‘;;.\\ 5| 9 \\,‘-’7 by — 2. Remove oil seals.
Lo 1 \
\\ kriﬁ/ ‘\\I ‘\\-é,\ ( FE
— KV38105450 A -
) ;g;’{& (J34288) : . /7/
_ L\\T,/\-“\/.///// 0 S @{L
j‘/j\\ L e
T Y SATS05D
BT

3. Install oil seals.
e Apply ATF before installing.

KV31103000 {(J35982)
and ST353235000 ( — ) =50y
{Converter housing side)

N

@

AATO76
Transmission Converter housirg e Install oil seals so that dimensions “A” and “B” are
case side . side L o iy .
within specification.
Unit: mm (in) ST
. A B
I\ il seal 5.5 - 6.5 {0.217 - 0.256) 0.5 (0.020) or less ES
4. Reinstall any part removed.
A BT
SATSE39D

A
i
103

AT-57 755
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ON-VEHICLE SERVICE

Py {Full throttie position)
Throttie drum

Direction U
. P, t
. {tdling
;{ position)
L _" l
Direction T

(at P|)

(at P2)

Adjusting tube

Lock plate

Return
spring

SATS51D)|

Nominal kickdown range
4/4

Carburetor throttle
valve opening

[~}

Vehicle speed

SAT411

= u/ i ==
g&g“;*'\v

ﬁ\ Go:ernor ca/ uﬂ 71

PE 9

= /{'(\(r 72

NS,
)A_\Y

SATSE58D

@

Governor valve!

SATS60D

Throttle Wire Adjustment

o A~ b~

Turn ignition switch OFF.
While pressing lock plate, move adjusting tube in Direction
T.
Release lock plate. (Adjusting tube is locked at this time.)
Move throttle drum from P, (ldling position) to P, (Full
throttie position) quickly and release.
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 throttle drum, do not
use tools. Manually hook wire.

Put mark on throttie wire for measuring wire stroke.

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

When the throttle drum fully-open position “P,” is too far
toward Direction T, the shift schedule will be as shown by
@ in the figure, and the kickdown range will greatly
increase.

When the throttle drum fully-open position “P,” is too far
toward Direction U, the shift schedule will be as shown by
(@ in the figure, and kickdown will not occur.

Governor Valve

1.
2.

3.
4.

Remove governor cap snap ring.
Remove governor cap.

Remove govemor valve assembly from transaxle.
Check governor valve assembly for damage or wear.
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REMOVAL AND INSTALLATION

Inhibitor switch \ Removal

harness connector. CAUTION.
‘ - Before separating transax!e from engine, remove the crank- Gl
shaft position sensor (OBD) from transaxle. Be careful not

to damage sensot.

1. Remove battery and bracket. A
2. Remove air duct between throttle body and air cleaner.
3. Remove torque converter clutch solenoid valve harness B

connector, inhibitor switch harness connector and vehicle
speed sensor harness connector.
4. Remove crankshaft position sensor (OBD) from transaxle. e

7

7 / A ~
L_’—_/’,i;’/ ,// ___F : I ! . EE
7f7A|rcheaner box S T : : -

FE

4%;>79///'

e ied
| harness cennectorily

SAT501H

O % SN

N ) I 5 I"‘, "‘. ‘I"w.
A L '

P A VAN o
- AT solenoid , ksl

5. Disconnect throttle wire at engine side.

Drain ATF from transaxle.
Disconnect control cable from transaxie.
Disconnect oil cooler hoses. ST
Remove drive shafts. Refer to FA section {“Drive Shaft”,
“FRONT AXLE").
10. Remove the intake manifold support bracket. Refer to EM (g
section (“OUTER COMPONENT PARTS”).
11. Remove starter motor from transaxle.
Tighten bolts to specified torque. BT
[3: 31 - 42 N'm (3.2 - 4.3 kg-m, 23 - 31 ft-Ib)
sataoag|  12. Remove upper bolts fixing transaxle to engine.
13. Support transaxle with a jack. I

©®N®

o
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REMOVAL AND INSTALLATION

SATI7TH

AATOB1A

Removal (Cont’d)

14. Remove center member.
e Tighten center member fixing bolts to specified torque,
Refer to EM section (“ENGINE REMOVAL").

15. Remove front and rear gussets and engine rear plate.

16. Remove torque converter bolts.
Rotate crankshaft to gain access to securing bolis.

17. Remove rear transaxle to engine bracket. Refer to EM sec-
tion (“ENGINE REMOVAL”).

18. Support engine with a jack.

19. Remove rear transaxle mount. Refer to EM section
(“ENGINE REMOVAL").

20. Remove lower bolts fixing transaxle to engine.

21. Lower transaxle with an A/T jack.

Installation
1. Check drive plate runout.
CAUTION:
Do not allow any magnetic materials to contact the ring
gear teeth.
Maximum allowable runout:
Refer to EM section (“Inspection”, “CYLINDER
BLOCK™).
If this runout is out of allowance, replace drive plate with ring

gear.

2. When connecting torque converter to transaxle, measure
distance “A” to be certain that they are correctly assembled.

Distance “A’:
21.1 mm (0.831 in) or more

3. Install torque converter to drive plate.

s With converter installed, rotate crankshaft several turns
to check that transaxle rotates freely without binding.

AT-60



REMOVAL AND INSTALLATION
Installation (Cont’d)

© AT to engine 4. Tighten bolts fixing transaxle
@ Engine (gusset) — ) - —
= Bolt No Tightening torque Bolt length “¢
: N-m (kg-m, ft-Ib) mm (in) G
@ 30 - 40 (3.1 - 4.1, 22 - 30) 50 (1.97)
@ 30 - 40 (3.1 - 4.1, 22 - 30) 30 (1.18) BA
© ® 16-21 (1.6 - 2.1, 12 - 15) 25 (0.98)
Front gusset to
engine 30 - 40 (3.1 - 4.1, 22 - 30) 20 (0.79) EM
sats7ap]  Rear gussel to 16-21 (1.6 - 2.1, 12 - 15) 16 (0.63)
engine L@

5. Reinstall any part removed.

FE

GL

BT

Adjust control cable. Refer to AT-56.

Adjust throttle wire. Refer to AT-58.

Check continuity of inhibitor switch. Refer to AT-47

(RL4FO3A).

Refili transaxle with ATF and check fluid level.

0. Move selector lever through all positions to be sure that tran- =g
saxle operates correctly. With parking brake applied, idle
engine. Move selector lever through “N” to “D”, to “2", to “1”

‘ and “R” positions. A slight shock should be felt through the Ra

hand gripping the selector each time the transaxle is shifted.

satessa| 11, Perform road test. Refer to AT-36.

=0 ONO®
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MAJOR OVERHAUL
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MAJOR OVERHAUL

Oil Channel

. Torgue converter pressure
High cluteh pressure (Lock-up released)
Servo release accumulator shoulder pressure e
Servo release accumulator back pressure A
(Reverse clutch pressure)

Oil pump discharge hale
Torgue converter pressure

(Lock-up released) Reverse ciutch Reverse clutch

. pressure pressure
Qil pump Gil pump suction hole
assembly Differential lubricant hole

(Bl

Qil cooler tube (IN)

Torque converter pressure
)\ (Lock-up applied) L&
Servo 4th apply chamber pressure
Servo 2nd apply chamber pressure

I Servo 3rd release i’
chamber pressure

Qil pump discharge hcle

Torgue converter
pressure
(Lock-up appiied)

High clutch pressure
Low & reverse brake pressure

Overrun clutch pressure
Forward clutch pressure

N-D accumulator shoulder pressure

{Line pressure) @L
N-D accumulator back pressure

(Servo 4th apply chamber pressure)

I pressure are shown as below. MIT
! Back pressure Shoulder pressure i
Accumulator
piston

Forward clutch pressure Oil cooler tuke (IN) hole

Overrun clutch pressure

Torgue converter

pressure
{Lock-up applied) P~y ¢ Clutch pressure

Torque converter =5
pressure o
{Lock-up released)
=0
High clutch pressure
Qil pump discharge hole |
va— R
Reverse clutch el ST
Differential ubricant hole o p'ejs“'i | Oil cooler tube (QUT) hole
" pump stction ho'e Oil cooler tube (IN) hole
5
BT
H&
(R
IBX

Governor pressure Line pressure

SATS86DA
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MAJOR OVERHAUL

Locations of Adjusting Shims, Needle Bearings,
Thrust Washers and Snap Rings

Quter diameter and color of thrust washers

Item number Quter diameter i (in) Color
@ 72.0 (2.835)
black
i 785 (3.001)

®

iE

i)
*

Quter & inner diameter of bearing races, adjusting shims and

adjusting spacer

Quter and inner diameter of needle bearings

Outer diameter

Inner diameter

Item number 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)
i) 60.0 (2,362} 45.0 {1.772)
(Hy 47.0 (1.850) 30.0 (1.181)
i® 42.6 (1.677) 26.0 {1.024}
(E! 48.0 {1.850) 335 (1.319)
iEY 54.0 (2.126) 40.1 (1.579}

jtem number Quter dia_meler inner dia.meter
mm {in) mm (inj
@ 48.0 (1 890) 33 (1.30)
{E)] 29.0 (1.142} 26.0 10.984}
dg 345 (1.358} 26.1 (1.028]
G 79.5 {3.130) 720 (2.835)
@ 55.0 (2.165] 42.0 {1.654)

# ;. Select proper thickness

AT-66

[N |

..: / 4( =

!

Outer diameter of snap rings

Item number

Cuter diameter

mm {in)

142.0 (5.59}

113.0(4.45!

162.4 (6.39)

135.4 (5.33)

126G (4.96}

Pe® e elc

161.5 (8.36)

AATE78



DISASSEMBLY

Y ﬂ v < Drain plug
Drain tray

SATQO7D)

SATO08D

//////

Bend a wire and use
_ it as a check tool.
Approx. 3.0 (0.118)
[Bend a 1.5 (0.059) dia.
Ire in halt.]

Quter race
=

Approx. 100 (3.99)
U

Approx.
15 (0.59) ]

i
Inner race II

Unit: mm (in)

SATOO09D
Cil L R
charging g 1T~ , \C_ium _
pipe - @w =
R N
T ey
% \L[f,ﬂ{',j/l TKL/’E ] Washer
AE]!

/

[]
& A Oil 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. White 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-67
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DISASSEMBLY

Drain bolt

SATH28E

SATS89G

5. Set manual shaft to “P" position.
6. Remove inhibitor switch.

7. BRemove oil pan and oil pan gasket.

o Do not reuse oil pan bolts.

8. 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 may inhibit pump pressure.

e [f frictional material is detected, replace radiator after
repair of A/T. Refer to LC section (“Radiator’”, “ENGINE
COOLING SYSTEM”).

9. Remove control valve assembly mounting boits @), @), ©

and (@©.
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DISASSEMBLY

% Manual valve
SATO17D

Return spring

Servo release accumulator piston

N-D accumulator piston

A En)
D accumulator piston =

:
= [yl m—

Contact surface

Contact
surface

10. Remove manual valve from control valve assembly as a

11.

12.

13.

14.
15.

16.

17.

precaution.

Remove return spring from servo release accumulator pis-
ton.

Remove servo release accumulator piston with compressed
air.
Remove O-rings from servo release accumulator piston.

Remove N-D accumulator piston and return spring with

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

Check accumulator pistons and contact surface of transmis-
sion case for damage.
Check accumulator return springs for damage and free
length.
Return springs:
Refer to SDS, AT-171.

AT-69
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DISASSEMBLY

Lip seal &
= i \

SN

AL
AR LR LAY

v
i
:n
i
37
|

BRR e
COsT

h
i
;
H
!
8
iw

iy

S

SAT024D

j _fi"ﬁ@ i Wl\\_f:o‘

Y \

;\/\ ) \ '3 O \OO g}} Throtte wire

Throttle lever

SATO25D

SATI30E

18. Remove lip seals from band servo oil port.

19. Remove oil filter for governor.

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

21. Remove throttle wire from throttle lever.

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

AT-70



DISASSEMBLY

24. Remove converter housing according to the following pro-
cedures.
a. Remove converter housing mounting bolts ® and ®). al

B4

=

b. Remove converter housing by tapping lightly.

El®

)
(i)

{7
1
Soft hammer«f)f/k9

o
o, ,«
@

MT

¢. Remove O-ring from differential oil port.

B

25. Remove final drive assembly from transmission case.

If it is difficult to lift up by hand, tap final drive slightly with

a soft hammer. ST
BT

B 26. Remove differential side bearing adjusting shim from trans-
TN mission case.

=8
IE3

SATH32E
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DISASSEMBLY

27. Remove oil seal from converter housing using a screw-

é driver.
e Be careful not to damage case.
~—
I/
\\
SAT133E

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

| 29. Remove oil tube from converter housing.

o-.{'be /

A
7

30. Remove oil pump according to the foillowing procedures.
a. Remove O-ring from input shaft.

b. Remove oil pump assembly from transmission case.

SATO35D

770 AT-72




DISASSEMBLY

B _ ¢. Remove thrust washer and bearing race from oil pump
_ earing race assembly.

EM
31. Remove brake band according to the following procedures. ="
a. Loosen iock nut, then back off anchor end pin.
¢ Do not reuse anchor end pin. EE
ot
AAncho:I' end pin
N N L al
A N
BANVERR
SATO37DA
(T

b. Remove brake band from transmission case.

F&
: (D—\O—/:—f—\‘/—‘ B
- rake bangd ——
LT SAT038D)
BR
40 - 50 (1.57 - 1.97) e To prevent brake linings from cracking or peeling, do
= not stretch the flexible band unnecessarily. When
57 removing the brake band, always secure itwithaclipas ST
—_— shown in the figure at lefi.
N Leave the clip in position after removing the brake
—e— band. RS
— ]
BT
Unit: mm {in)
SATG33D
¢. Check brake band facing for damage, cracks, wear or
bums.
EL
()

rel SATO40D
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DISASSEMBLY

% élnput shaft assembly

SATO41D

Reverse clutch

SATG42D,

SATQ43D

Needle -bearing

High clutch hub

= SAT044D)

Front

Needle
bearing

SATS79D

32.

2.

33.
34.

35.

36.

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

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

Remove input shaft assembly (high cluich) from reverse
clutch.

Remove needle bearing from high cluich drum.
Check input shaft assembly and needle bearing for damage
or wear.

Remove high clutch hub and needle bearing from transmis-

sion case.
Check high clutch hub and needle bearing for damage or

wear.

Remove front sun gear and needle bearings from transmis-

sion case.
Check front sun gear and needle bearings for damage or

wear.
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DISASSEMBLY

Screwdriver

o one-way clutch

A
A

M
SAT047D

Unlock

SAT048D

Front planetary carrier

Needle bearing

SAT0490D

Clearan
1

ce

—

r

37. Remove front planetary carrier assembly and low one-way
clutch according to the following procedures.
a.

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

Remove snap ring using a screwdriver.

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

rotating it in the direction of uniock.

Remove needie bearing from front planetary carrier.

Check front planetary carrier, low one-way clutch and

needle bearing for damage or wear.

Check clearance between pinion washer and planetary car-

rier using feeler gauge.
Standard clearance:

0.15 - 0.70 mm (0.0059 - 0.0276 in)

Allowable limit:
0.80 mm (0.0315 in)

Replace front planetary carrier if the clearance exceeds

allowable limit.

AT-75
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EM

EC
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DISASSEMBLY

Rear planetary carrier —

SAT052D

Needle bearing
Ny

SAT053D

r Feeler gauge

SAT054D

Rear internal

SATO55D

38. Remove rear planetary carrier assembly and rear sun gear

according to the following procedures.
Remove rear planetary carrier assembly from transmission
case.

Remove rear sun gear from rear planetary carrier.

Remove needle bearings from rear planetary carrier assem-
bly.

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

39. Remove rear internal gear from transmission case.

AT-76



DISASSEMBLY

40. Remove needle bearing from rear internal gear.

. o Check needle bearing for damage or weatr.
! Needle bearing
N _ @l

Rear internal gear

[
(=[]
SATO56D
- LZ
41. Remove forward clutch assembly from transmission case. i
- Forward clutch
[FE
Gl
=N 42. Remove thrust washer and bearing race from transmission T
-Bearing race case.
| (RL4FC3A)
O ~— Thrust washer
B
P g ::\‘:?}v(“ )r/,- LY, J A
e e S R el I S AN AV Y
S . \/,%LL’ J:JKJ\\\\HR\Q*?“
AN N ,,\\\\ S
(@ RN R
T AL ;07‘@/ /
) SAT913D

)]
a4l

43. Remove output shaft, output gear and reduction pinion gear
according to the following procedures.
a. Remove side cover and gasket. &

¢ Do not reuse side cover boilts.

BT
SAT702D e
b. Set manual shaft to “P” position to fix idler gear and output i
c. ?J?wellcr).ck both idler gear and output gear lock nuts using a pin g
punch.
c IC

= S T
l.ock nut s o j r
MJ’TH

e SAT703D
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DISASSEMBLY

ST27180001 = /J7

(J26726-A)

Ouitput gear

ldler gear
S s AAT473
Adjusting shim
Reduction
pinion gear d' in
justing
qq spacer
o
2
% 5
Y S
@? & \ Output
shaft
SAT706DA
k\ P S
(e}
) N
[e] .
(3]
QRO %{'
Screwdriver
I
Ly

SAT0E4D

Parking shaft

SATOE5D

d. Remove idler gear and output gear lock nuts.
¢ 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.

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

45. Draw out parking shaft and remove parking pole from trans-
mission case.
46. Check parking pole and shaft for damage or wear.
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DISASSEMBLY

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

@l

‘\ \ KA
|

Parking actuator
support A

SAT066D,

48. Remove governor valve assembly according to the follow-
ing procedures.
a. Remove snap ring using a screwdriver. EC

MT

=4

Remove governor cap using pliers.
¢c. Remove O-ring from governor cap.

FA&
IS\ ‘.\ BA
‘L—Jfg Governor cap
X\ HE SAT069D
BR
d. Remove governor valve assembly.
Sil)
Governor valve —<
assembly — RS
-
A fc’i@)\\ﬁ R By
f\ BY NN
SATO70D )
) . . A,
e. With low primary weight closed, place top of governor valve
Low secondary weight assembly down. Make sure governor valve properly lowers
Low primary weight easily. EL
Governor valve f.  Place top of governor assembly down. Operate both low
and high secondary weights to make sure governor valve
s B functions property. (B3
LT i]
High prirmary weight
High secondary weight
SATO71D
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REPAIR FOR COMPONENT PARTS

Manual Shaft and Throttle Lever

SEC. 319 Retaining pin 8\ IE'(EO‘IGE Zg ;\Ién:(g-m

Oil seal Q-\ Throttle shafi - 56 — 66 in-Ib)
b

¢ i » Detent spring
/\)?ﬂ k\z\\%é ; I
S < W L
7 T | \<.:)\' L C\@\
S i £

7 B
- vl - Throttle lever -
e e e g ANy

o/

-Return spring

4

~ Retaining pin
Y Retaining pin Q:Q-f/ ! Q

\_park .
Parking rod J -~
Parking rod plate/ \\\\ J f()
B - ‘:\\ ‘)/‘ J
Retaining pin p .4 - \\/;/1\5 ‘
S L /_0;/@)?._\,'///
: Apply ATF. y
AL “— Manual plate

AATT05

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.

778 AT-80



REPAIR FOR COMPONENT PARTS
Manual Shaft and Throttle Lever (Cont’d)
4. Drive and then pull out parking rod plate retaining pin.

L
] N
NN TR =
: snas:moﬁ EM]
(J25689-AL J
h AAT482
- : LG
Barking rod plate )&\/@U\ 5. Remove parking rod plate from manual shaft.
erne o 7 N 6. Draw out parking rod from transmission case.
/Parking rod plate .
3 -~ EC
View A
- FIE
; ok BN
Parking fod "~
arking ro
S - AT /‘“‘—‘ ‘:?\
Parking \ i\nManual shaft 7
rod & NN
View A . SATO78D

(il

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

case.

[
A
9. Remove manual shaft oil seal.
ST
RS
=
e SAT080D .
53_\\‘!
INSPECTION
e Check component parts for wear or damage. Replace if
necessary. EL

AT-81 779
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REPAIR FOR COMPONENT PARTS

ﬂ/ $T25710000

Kv32101000

@

SAT845D

°2F  gATE46D

Manual Shaft and Throttle Lever (Cont’d)

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

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

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

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

8. Align groove of manual shaft and hole of transmission case.
9. Install manual shaft retaining pin.
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REPAIR FOR COMPONENT PARTS

Parking rod plate

Parking

Parklng rod

Manual shaft
rod
View A SATD?BD

fﬁ\ NG

Parking rod plate

L/ \

Retaining pin
Manual plate @
and parking
rod plate

5-6 mm

8T23540000
{J25689-A)

(@64 - 7.5 N-m
(0.65 - 0.76 kg-m,
56.4 - 66.0 in-lb)

77N

SATO88DA

1.

Manual Shaft and Throttie Lever (Cont’d)

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

12. Install manuai plate retaining pin and parking rod plate

retaining pin.

13. Install detent spring.

AT-83
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REPAIR FOR COMPONENT PARTS

Oil Pump

SEC. 313
Oil pump housing
/

O-ring 34 CATFED v

\ Cil pump cover

(0.7 - 1.1 kg-m,
61 - 95 in-ib}

/Oﬂ seal bgd

“
"= Quter gear

N\

AN inner gear

¢ Apply petroleum jelly.

.@_ * Apply ATF.
P

SATE9BHA

DISASSEMBLY
1. Remove seal rings.

SATEI9H

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

SATOS1D

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

Inner gear

Quter gear

SAT092D

AT-84



REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

4. Remove O-ring from oil pump housing.

i)
=

SAT093D

LG

5. Remove oil pump housing oil seal.

FE
GL
SAT094D
Wi
INSPECTION '
Oil pump housing, oil pump cover, inner gear and
outer gear
e Check for wear or damage.
Side clearance
Dial gauge ¢ Measure side clearance of inner and outer gears in at least
four places around each outside edge. Maximum measured €1
R values should be within specified range.
Standard clearance: i
0.02 - 0.04 mm (0.0008 - 0.0016 in) RS
=] e If clearance is less than standard, select inner and outer
gear as a set so that clearance is within specifications. _
Inner and outer gear: BT
2 : Refer to SDS, AT-167.
Qil pump Inner gear gear ¢ if clearance is more than standard, replace whole oil pump .
housing assembly except oil pump cover. A
* * * EL
R

(=3

* . Measuring points

SAT085D

AT-85 783
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REPAIR FOR COMPONENT PARTS

SAT096D

Clearance

SATO97D

//

ST33400001
(426082}

L
=
N,

SAT922D

SAT093D

Inner gear

Quter gear

SAT092D)

Oil Pump (Cont’d)

e Measure clearance between outer gear and oil pump hous-
ing.
Standard clearance:
0.08 - 0.15 mm (0.0031 - 0.0059 in)
Allowahle limit:
0.15 mim (0.0059 in)
e If not within allowable limit, replace whole oil pump assem-
bly except oil pump cover.

Seal ring clearance

e Install new seal rings onto oil pump cover.
e Measure clearance between seal ring and ring groove.
Standard clearance:
0.1 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
e [f not within allowable limit, replace oil pump cover assem-

bly.

ASSEMBLY
1. Install oil seal on oil pump housing.

2. Install O-ring on oil pump housing.
® Apply ATF to O-ring.

3. Install inner and outer gears on oil pump housing.
e Take care with the direction of the inner gear.
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REPAIR FOR COMPONENT PARTS

SAT101D,

SATE99H

Oil Pump (Cont’d)

4.
da.

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 assembiy, then remove masking tape.
Tighten bolts in numerical order.

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

Install new seal rings carefully after packing ring groove with
petroleum jelly.

Do not spread gap of seal ring excessively while install-
ing. It may deform the ring.

AT-87
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

~ Low separating 7-9

gasket (0.7 - 0.9, 61 — 78)- T
- Separating plate / [on strainer
d»

— Lower inter separating
gasket

7-9

—— Support plate ?\L .'/ @‘
?é"’f?—@ 3.4 4.4 @ / (0.7 - 0.9, 61 - 78)
°© T 0.35 - 0.45, 30 — 39 2 7
/?:,;ﬁ?-i:é} 'éﬂ, \-\‘(‘—Steel ball (7 piecesl)ﬁ 2&—/{3/’ / Clamp
L, e o> ; %

N 5 o

i
f | Upper inter separating
gasket
; Torque converter clutch
solenoid valve

bl =

~— Control valve inter body

Separating plate
Upper separating
gasket

| valve
Steel ball Contro

L
(RL4FO3A: 8 pieces}  'OWe" body g8 -
Qi cooler relief S L5 f
Control valve valve spring i %}__ L Qverdrive cancel
upper body 7%“- solenoid valve
Check ball i
7-9 Tube ¥
(@] N-m (kg-m, in-th) (0.7 - 0.9, 61 - 78) £tube connector
AATBS0
DISASSEMBLY
1. Remove tube connector and tube from control valve lower
body.

Lower body
1

Tube connector SAT104D

2. Disassemble upper, inter and lower bodies.
Bolt length, nhumber and location:

Harness

clamps
Bolt symbol @ © @ @ @
Bolt length 7" mm {in)| 135 | 58.0 | 40.0 | 66.0 | 33.0 | 78.0
B @E?Eﬂ ) (0.531) |(2.283)} |(1.575) |{2.598) |(1.299) |{3.071)
Number of bolts 5 3 6 11 2 2

EIA AT
Section Z — Z

Reamer bolt

Section ¥ — Y

(E) Boit
{F) Plain
washer !

Support plate

MNut

AATSE35
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont'd)

oil a. Remove bolts &), @ and ¢ and remove oil strainer from
strainer controf valve assembly.
&l
M
Ei
b. Remove overdrive cancel solenoid vaive and torque con- Le
verter clutch solenoid valve from control valve assembly.
EG
FE
CL
AATSBE7
. . . M
] _ c. Remove Q-rings from overdrive cancel solenoid valve,
Overdrive cancel solenoid torque converter clutch solencid valve and harness terminal
Torque convarter / [74
clutch solenoid -
valve
RA
AATOBS
d. Place upper body facedown, and remove bolts ®, © and
8
BT
AAT538
{JIZIL!:;A\'\
e. Remove lower body from inter and upper body.
EL
1o
Inter body
‘ __————Upper body
SAT432D

AT-89 787
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REPAIR FOR COMPONENT PARTS

Accumuiator
support plate

spring

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

SAT110D

Separating
plate &
gaskets

Upper body

SAT129H

SAT368G

Control Valve Assembly (Cont’d)

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

g. Remove separating plate and separating gasket from lower

body.
h. Remove check bails and relief valve springs from lower
body.

¢ Be careful not to lose check balls and relief valve

springs.

i. ARemove inter body with separating plate and separating

gasket from upper body.

Check to see that check balls are properiy positioned in
inter body and then remove them.

¢ Be careful not to lose check balls.

k. Check to see that check balls are properly positioned in

upper body and then remove them.

e Be careful not to lose check balls.

AT-90



REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)
INSPECTION

Lower and upper bodies

al
e Check to see that retainer plates are properly positioned in @
lower body.
[
il
SAT113D
vV e Check to see that retainer plates are properly positioned in LG
A upper body.
e Be careful not to lose these parts. &
[FE

SAT114D

RiT

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

Qil strainer SATH5D
B

Overdrive cancel solenoid vaive

o Measure resistance. Refer to AT-46.

Torque converter clutch solenoid valve

e Measure resistance. Refer to AT-44.

Cverdrive cancel solancid

/
Torque converter
clutch solencid
valve

)
AATIES
Qil cooler relief valve spring.
i e Check springs for damage or deformation.
B & e Measure free length and outer diameter EL
55! \\ Inspection standard:
gg: 3 Refer to SDS, AT-165. .
o % : _ 6 155
‘ ¢ (Length)

SAT138D
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REPAIR FOR COMPONENT PARTS

SAT783G

ol Upper inter

- .. | -Separating plate

L ozew) - Upper

separating

gasket Q

separating

gasket Q

SAT118D)

Separating
plfate &
gaskets
(F1 Reamer bolt

AAT589

SATiHD

Lo
\F Reamer
2!

Inter body

{F; Reamer bolt
- Upper body

AATSH0

Control Valve Assembly (Cont’d)

ASSEMBLY

1. Install upper, inter and lower body.

a. Place oil circuit of upper body face up. Install steel balls in
their proper positions.

b. Install upper separating gasket, upper inter separating gas-
ket and upper separating plate in order shown in illustration.

c. Install reamer bolts (F) from bottom of upper body. Using
reamer bolts as guides, install separating plate and gaskets
as a set.

d. Place lower body side of inter body face up. Install steel
balls in their proper positions.

e. Install inter body on upper body using reamer bolts (F) as
guides.
e Be careful not to dislocate or drop check balls.
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

f. Install check balls and relief valve springs in their proper
Check ball Line pressure " .
positions in lower body.

relief valve A

spring S DH @H
o A
Section A—A EM]
SAT110D
Lower inter g. Install lower separating gasket, inter separating gasket and L&
separating lower separating plate in order shown in illustration.
gasket @\ - gt - T,
FE
“Lower separating
plate GL
l.ower separating
gasket §74 SAT123D
MT

h. Install bolts ) from bottom of lower body. Using bolts € as
guides, install separating piate and gaskets as a set.

Separating
plate & gaskets .___

FA
e
s~ Lower body
RA,
>E Bolt
AATE91
i. Temporarily install support plates on lower body.
Accumulator
suppart _
plate V'\ ST
RS
=1l
‘E) Bolt
AAT532
. . , HA
j.  Install lower body on inter body using reamer bolts (F) as
guides and tighten reamer bofts (F) slightly.
Lower body EL
Reamer 8
bolt (F
Inter and

upper bodies

AATSS3!
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

2. Install O-rings to overdrive cancel solenoid valve, torgue
Overdrive cancel solenoid :
converter cluich solencid valve and harness connector.

e Apply ATF to O-rings.

Torque converte‘r/
clutch solenoid
valve

AATYBS
3. Install and tighten boits as follows.
Bolt length, number and location:
Harness Harness
clamp @ I e clarmnps
K Bolt symbol @ © @ @ @
3 Bolt length “¢” mm {in}{ {135 | 58.0 | 40.0 | 66.0 | 33.0 | 78.0
& QEI’_IE] ¢ {0.531}|(2.283) |(1.575) | (2.598) | (1.299} { (3.071)
Number of bolts 5 3 6 11 2 2

Section Z — Z

Reamer bolt

Section Y — Y
(E) Bolt
(F) Plain
washer

Support plate

Nut

AATS35

a. Install and tighten bolts (& slightly.

AATS94

Torque o Overdrive b. Install overdrive cancel solenoid valve and torque converter
gﬁj’gﬁ"er =5 @ cancel clutch solenoid valve to lower body.
sotenoid © [ solenaid c. Install and tighten bolts @ and (©) slightly.
valve o d. Remove both reamer bolts (B previously instalied as

guides. Install one reamer bolt ® (marked in illustration)

' from lower body side.

e. Tighten bolts ®), ®, © and (P to specified torque.
:7 -9 Nm (0.7 - 0.9 kg-m, 61 - 78 in-tb)
- B,
© 8@® AATO79
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

f.  Install oil strainer and the other reamer bolt ) (marked in
illustration), then tighten bolts @), ©® and ¢ to specified
torque. @

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

g. Install support plates and tighten bolts ) to specified

torque.
: 3.4 - 4.4 N'm (0.35 - 0.45 kg-m, 30.4 - 38.1 in-Ib) ¢

M

h. install tube connector and tubes to lower body.
e Install oil circuit side of tube connector face up.

A

Lower bady
Wy

Tube connector SAT104D

A

EL
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REPAIR FOR COMPONENT PARTS

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

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

SAT114D

LG

a. Use a screwdriver to remove retainer plates.

S
=3

=
i = FE
Retainer plafe_—_/‘tjk "‘7 e CL
- SAT135D
M

b. Remove retainer plates while holding spring, plugs and

/\ Retainer plate sleaves.
— : ( e Remove plug slowly to prevent internal parts from

jumping out.
_ m
B&,

L Serewdriver
SAT136D
! ) Bl
c. Place mating surface of valve face down, and remove inter-
nal parts.

e |f avalve is hard to remove, place valve body face down §&T
and lightly tap it with a soft hammer.
o Be careful not to drop or damage valves and sleeves.

BT
SAT137D
(14
INSPECTION
_ Valve spring el
5 :T e Measure free length and outer diameter of each valve
ZE spring. Also check for damage or deformation.
° 5! Inspection standard: 105t
oL Refer to SDS, AT-165.
e Replace valve springs if deformed or fatigued.
£ (Length) Control valves

e Check sliding surfaces of valves, sleeves and plugs.

SAT138D
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REPAIR FOR COMPONENT PARTS

SAT139D

Valve
: Apply ATF.

1-2 accumulator
valve
N,

N
Retainer

o
late - 1-2 accumulator
P o retainer plate

- ‘L .
@) Return spring

@-" - 1-2 acournulator piston

ﬂ\"'/ - Plug

- Retainer plate SAT142D

- Retainer plate

Screwdriver

SAT143D)

Control Valve Upper Body (Cont’d)
ASSEMBLY

Lay the control valve body down when installing valves.
Do not stand the control valve body on edge.

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

Be careful not to scratch or damage valve body.

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

1-2 accumulator valve

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

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

Type A

Type B

SATE11D

Control Valve Upper Body (Cont’d)

Retainer plate:

Unit: mm (in}
Name of conirol valves Length A Length B Type
Pressure modifier valve
Torque converter clutch control valve | 6.0 (0.236) | 27.0 (1.063)
Plug
Kickdown modulator valve
3-2 timing valve A
1st reducing valve 6.0 (0.236) | 21.5 (0.848)
Throttle modulator valve
4th speed cut valve
1-2 accumulator valve 6.0 (0.236) | 38.5 (1.5186)
Torque converter refief valve 13.0 (0.512) | 17.0 (0.669) B

¢ [nstall proper retainer plates.

AT-99
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Control Valve Lower Body

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

DISASSEMBLY

1. Remove valves at retainer plate.
For removal procedures, Refer to AT-97.

SAT113D

Throttle valve
e RHemove throttle valve at E-ring.

SAT147D
INSPECTION
s TP : . Valve springs
2o | e Check each valve spring for damage or deformation. Also
5 e | | \\ measure free length and outer diameter.
%E L Inspection standard:
° v Y a9 Refer to SDS, AT-165.
o Replace valve springs if deformed or fatigued.
¢ (Length) Control valves
¢ Check sliding surfaces of control vaives, sleeves and plugs
SAT138D for damage.
ASSEMBLY

Throttle valve
@f— e Insert throttle valve to control valve bady and then install
T3 E-ring to throttle valve.

— Serewdriver

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

@% Lower body
Sleeve plug

SAT150D

AT-101
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EL
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REPAIR FOR COMPONENT PARTS

Return spirng

3-4 shift valve

Plug

& Lower body
< . 2-3 shfit valve

Retainer plate

SAT151D

SAT113D
“K’T
— }.._m_.
'uAu'
t
g
g I
Type I
L S I
Type I
SATt53D

Control Valve Lower Body (Cont’d)
3-4 shift valve and 2-3 shift valve

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

e Install control vaives.
For instaliation procedures, refer to AT-98.

Retainer plate:
Unit: mm (in)

Name of control valve Length A Length B Type
Throttle valve & detent valve 6.0 (0.236) | 7.2 (0.283) 1]
Pressure regulator valve
3-4 shift valve
2-3 shift valve 6.0 (0.236) [27.0 (1.063)

1-2 shift valve

Qverrun clutch control valve

e [nstall proper retainer plates

AT-102



REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315

Snap ring
F Retainer plate &
Driven plate

Drive plate

—Snap ring Q

SAT155D

SAT156D

Driven plale
\ Retaining plate % é/
\ 7 Oil seal 634
1\ oo 6 cire>
Spring retainer
“Dish plate
) \— Snap ring Q
o \/( *  Select proper thickness.
Drive plate : Apply ATE.
AATESB2
DISASSEMBLY

1. Check operation of reverse clutch.

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

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

c. If retaining plate does not contact snap ring:

¢ D-ring might be damaged.

e Qil seal might be damaged.

e [luid might be leaking past piston check ball.

2. Remove snap ring.

3. Remove drive plates, driven plates, retaining piate, and dish

plates.

AT-103

GL

iy

801



REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont’d)

4. Set Tool on spring retainer and remove snap ring from

0B ane reverse cluich drum while compressing return springs.
J34285-87) o Set Tool directly above springs.
Do not expand snap ring excessively.

5. Remove spring retainer and return springs.

— AATA89

e Do not remove return springs from spring retainer.

SAT301E

6. Remove piston from reverse clutch drum by turning it.

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

Piston
Oit seal
SAT13§E
INSPECTION
Reverse clutch snap ring, spring retainer and return
springs

e Check for deformation, fatigue or damage.

s Replace if necessary.

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

802 AT-104



REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont’d)
Reverse clutch drive plates

Thickness o Check facing for burns, cracks or damage.
_ e Measure thickness of facing. @]
Facing Thickness of drive plate:
Standard value: 2.0 mm (0.079 in)
Wear limit: 1.8 mm (0.071 in) i
o [f not within wear limit, replace.
Core plate
(=l
SAT162D
R ; L&
everse clutch dish plates
e Check for deformation or damage.
¢ Measure thickness of dish plate. 50
— Thickness of dish plate “t”: 2.8 mm (0.110 in)
\ t e If deformed or fatigued, replace.
BB
SAT163D
. BT
Reverse clutch piston
cneck ai flows throudh) o Make sure check balls are not fixed.

baﬂ hole. .

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

make sure air leaks past ball. A
Check air does not flow
through ball hole. SAT164D
Bl
CRTE © Apply ATF. 3 ASSEMBLY
1. Install D-ring and oil seal on piston. ]
) e Take care with the direction of the oil seal. ST
e Apply ATF to both parts.
(5]
@ L Piston BT
L D-ring $34 CATE> onees @1GDDA
[
2. Install piston assembiy by turning it slowly.
e Apply ATF to inner surface of drum.
[
i

SAT159D

AT-105 803



REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont’d)

3. Install return springs and spring retainer on piston.

Spring
retainer

Piston

SAT168D
v 103200 4. Set Tool on spring retainer and install snap ring while com-
il o pressing return springs.
J34285-87) e Set Tool directly above return springs.

AATAB9

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

¢ Do not align the projections of any two dish plates.

¢ Take care with the order and direction of plates.

SAT170D

6. Instali 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-166.

Snap ring

Retaining plate

B SAT174D

804 AT-106




REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont’d)

8. Check operation of reverse clutch.
Refer to AT-103.
&l
M
Elr
Qil pump assembly
SAT173D
. LG
High Clutch
SEC. 315 Seal ing €34 R (P) G
Fer the number of clutch sheets {drive plates and driven plates),
refer to the below cross-section, =
'_ L [

GL

O =
2 \ . Input shaft assembl Y
)‘/ '\ \ @ ol i \< ‘\_ orston (H?gt: aiutoh dram) y T
Do " - \ Vo —
‘ \ \ 3 N s £ D>
Spring retainer
| \Snap ring@

Driven plate —

*Drive plate EA
*-Snap ring 434 Retaining BR
plate % Driven plate
Snap ring \‘
ST
EZ(F) : apply petrolaunm jelly.
: Apply ATF. Drive plate
+* : Select proper thickness,
BT
AATO82A
(A,
DISASSEMBLY
Fj% 1 Check operation of high clutch.
Apply compressed air to oil hole of input shaft. EL
Stop up a hole on opposite side of input shaft.
Check to see that retaining piate moves to snap ring. 165

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.

soenT e

Nylon cloth

SAT176D

AT-107 805
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REPAIR FOR COMPONENT PARTS

fnput shaft

Seal ring
@%

SATA77D

Screwdriver

— Snap ring

SATI178D)

Snap rin

—— 7@

KV31103200
%’ (J34285-A

and J34285-87)

AATEB3

SAT302E

—_—F SAT189D

High Clutch (Cont’d)

2. Remove seal rings from input shaft.

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

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

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

» Do not remove return spring from spring retainer.

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

AT-108



REPAIR FOR COMPONENT PARTS

SAT130E

Thickness

Facing

Core plate

SAT162D

- | I
Check air does nat Check air flows

flow through through ball
ball hole. hole,  SATi86D

B . .—Seal ring

input shaft

SAT187D

High Clutch (Cont’d)

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

INSPECTION

Reverse clutch snap ring, spring retainer and return

springs

Check for deformation, fatigue or damage.

Repiace if necessary.

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

High clutch drive plates

Check facing for burns, cracks or damage.

Measure thickness of facing.
Thickness of drive plate:

Standard value: 2.0 mm (0.079 in)

Wear limit: 1.8 mm (0.071 in)
If not within wear limit, replace.

High clutch piston

Make sure check balls are not fixed.

Apply compressed air o check ball ¢il hole opposite the
return spring. Make sure there is no air leakage.
Apply compressed air to oil hole on return spring side to

make sure air leaks past ball.

Seal ring clearance

install new seal rings onto input shaft.

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)

If not within wear limit, replace input shaft assembly.

AT-109
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REPAIR FOR COMPONENT PARTS

: Apply ATF.

mmJWE‘ﬂb

Piston

SAT182DA

SAT188D)

- Spring
retainer

SATIg1D

KV3110:3200
(J34285-A
and J34285-87)

AATEE3

SAT193D

High Clutch (Cont'd)
ASSEMBLY

1.

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

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

Install return springs and spring retainer on piston.

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

Do not align snap ring gap with spring retainer stopper.

AT-110



REPAIR FOR COMPONENT PARTS

SAT195D

R Retaining plaie

SAT199D

Nylon cloth

SAT196D)

Apply petroleumn jelly

“\\tl%"ul l
=1 T T

&

SAT197D

/- Thick paper

Tape

SAT198D

High Clutch (Cont’d)

5.

Install drive plates, driven plates and retaining plate.

Take care with the order and direction of plates.

6.

7.

8.

9.

Install snap ring.

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:
2.4 mm (0.094 in)

Retaining plate:
Refer to SDS, AT-166.

Check operation of high clutch.
Refer to “DISASSEMBLY”, “High Clutch”, AT-107.

Install seal rings to input shaft.
Apply petroleum jelly to seai rings.

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

AT-111
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REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch

P VN
C

SEC. 315 @ NG @ Snap ring —
&) Retaining plate & ’/ \
(3 Drive plate |
4y Driven plate N /

&) Dish plate /
Driven

/ Y plate

] N ) 7 I
Forwarg clutch Qverrun /

a
\

. -
Snap ring @—\ ‘ ,,.»)’(Drive plate """
\ \ Retaining Dfatetévaverrun clutch
\wg X g
,////
\) : o ‘ gj N
——— - N L
AT \3 e\
el Y
\\ B ’//:/ Forward cluteh E\@/,/’ X \ \ Forward
- @ : \ \ j \ clutch drum

Q Forward clutch piston
~

@(ﬂf j\ \\ \t D_;ﬂg & -0i| seal 34 CATED
(&

Snap ring . o] . f
Sesring Return springl cﬁ?;;m D-ring 8@ Of seal Q * : Select proper thickness.
retainer— piston @ . Apply ATF. AATEBA
DISASSEMBLY
% t 1. Check operation of forward clutch and overrun clutch.
Tole for forward a. [nstall bearing retainer on forward clutch drum.
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 Gverrun d. If retaining plate does not contact snap ring:
glutch inspection ¢ D-ring might be damaged.
1 e (il seal might be damaged.
S e Fluid might be leaking past piston check ball.
Bearing
retainer
SAT202D

AT-112




REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Ciutch (Cont’d)

T Tm— 2. Remove snap ring for forward clutch.
3. Hemove drive plates, driven plates, retaining plate and dish
//——— plate for forward cluich. @l
[
B
SAT203D
. 1.5
4. Remove snap ring for overrun clutch. o
( 5. Remove drive plates, driven plates, retaining plate and dish
Sorewdriver — | plate for overrun clutch. 56
FE
SAT204D
BT

6. Set Tool on spring retainer and remove snap ring from for-

KV31103200 __/ . . .
(J34285-A - ward clutch drum while compressing return springs.
and J34285-87) o Set Tool directly above return springs.
- ¢ Do not expand snap ring excessively.
P 7. Remove spring retainer and return springs. B
|[ 2
\[[E Snap ring
b
AATE85
8. Remove forward clutch piston with overrun clutch piston i
from forward clutch drum by turning it.
%?5
B
A
9. Remove overrun clutch piston from forward clutch piston by
3 turning it.
< "'\ EL
- 3 Overrun clutch
; \ piston R
) | 135

pos Farward clutch
iston
“L%/ P

SAT215D

AT-113 811
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REPAIR FOR COMPONENT PARTS

D-ring
Overrun
¢lutch pisten

0
Q@@? -

Qil seal

Forward clutch piston
Oil seal

SAT140E

5 ' A
= H
o
\
S8 .
=5 s
0o ) s
{ (Length)
SAT138D
Thickness
Facing
Core plate
SAT162D
\ l I
SAT1630

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 ciutch return springs

e Check for deformation or damage.
e Measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-167.
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 cluich
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.

¢ Measure thickness of dish plate.
Thickness of dish plate “1:
Forward clutch: 2.5 mm (0.098 in)
Overrun clutch: 2.15 mm (0.0846 in)
e |f deformed or fatigued, repiace.

AT-114



REPAIR FOR COMPONENT PARTS

=
=

Check air does not flow
through ball hole.

<3

Check air flows
through ball hole.

SAT213D]

. /
Check air does not flow

Check air flows
through ball hole.

@

Overrun
clutch piston

through ball hole. . SATZ12D
(ATE> © Apply ATF. Qil seal
X IET>

D N9 ¢33 e

rlngQ CATED

Forward clutch piston

Oil sealQ @

SAT208DA

= Q Oversun clutch

piston

SAT218D

Forward Clutch and Overrun Clutch (Cont’d)

Forward clutch drum
Make sure check balls are not fixed.

[

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

e 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.

¢ 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.

e Take care with direction of oil seal.

e Apply ATF to both parts.

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

e Apply ATF to inner surface of forward clutch piston.

3. Install forward cluich piston assembly on forward clutch
drum while tuming it slowly.

e Apply ATF to inner surface of drum.

AT-115
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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 spring on piston.

Spring 6. Install spring retainer on return springs.

3 retainer

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

Kv31103200
{J34285-A
and J34285-87)

AATEBS!

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

Stopper a — % Stopper

SAT2200D

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

SAT204D

814 AT-116




REPAIR FOR COMPONENT PARTS

Snap ring

Retaining
plate

Feeler gauge
T SAT227D

Snap ring

........

SAT203D

SAT228D

Hale for forward
clutch inspection

'
\
-

Bearing
retainer

SAT201D

Hole for overrun
clutch inspection

Bearing
retainer

SAT202D

Forward Ciutch 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-166.

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

plate for forward clutch.

Take care with the order and direction of plates.

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 ciutch retaining plate:

Refer to SDS, AT-166.

14, Check operation of forward clutch.
Refer to AT-112.

15. Check operaticn of overrun clutch.

Refer to “DISASSEMBLY” in “Forward Clutch and Overrun

Clutch”, AT-112.

AT-117
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315
Retaining plate * Driven piate
Snap rw‘ng-l Refaining plate
Driven plate
Crive plate - Dish plate A\
Driven plate Nl RS :
Retaining plate 7
Driven plate f
Retaining plate % \
Snap ring @ e \\ oil seal ’3@

i . D-1ng §29 CAFE>
h Spring retainer
g t - Snap ring @
< Dish plate 4  Select proper thickness.
Y . Apply ATF.

Drive plats
AATEES
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:
¢ D-ring might be damaged.
e 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 plate from

transmission case.

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

e Set Tool directly above return springs.

* Do not expand snap ring excessively.

6. Remove spring retainer and return springs.

{J34285-A
and J34285-87) 1 AATES7

AT-118




REPAIR FOR COMPONENT PARTS

Spring retainer

SAT234D,

Low &
il reverse brake
D-ring seal piston

SAT767G

Low & Reverse Brake (Cont’d)

Do not remove return springs from spring retainer.

7. Apply compressed air to oil hole of transmission case while

hoiding piston.

8. Remove piston from transmission case by turning it.
9. Remove D-ring and oil seal from piston.
INSPECTION

Low & reverse clutch snap ring, spring retainer and
return springs

Check for deformation, fatigue or damage.

Replace if necessary.

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

AT-119
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REPAIR FOR COMPONENT PARTS

Thickness

Facing

Core piate

SAT162D)

: Apply ATF,

=

Oil seal reverse brake

D-ring Q:Q ATED Q piston

SAT235DA

=
eyt

KV31103200 2=
{J34285-A
and J34285-87) I

Low & Reverse Brake (Cont’d)
Low & reverse brake drive plate

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)
e |f not within wear limit, replace.

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.

2. Stand transmission case.

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

e Apply ATF to inner surface of transmission case.

4. Install return springs and spring retainer on piston.

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

AT-120



REPAIR FOR COMPONENT PARTS

Screwdriver

" i1
/ I,
e Retaining plate
snap ring ! ‘.‘-"" L : h // ‘ ,r; - ":-:‘-..

AN Ly Y Yooy 5= SAT248D

Low & Reverse Brake (Cont’d)

6. Install drive plates, driven plates, retaining plates and

dished plates.

¢ Do not align the projections on the two dished plates.
e Make sure to put the plates in the correct order and

direction.

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-167.

9. Check operation of low & reverse brake.
Refer to “DISASSEMBLY’, “Low & Reverse Brake”,
AT-118.

AT-121
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Cilutch Hub and
Overrun Clutch Hub

SEC. 315

Forward one—way cluich

Thrust washer EFHE)

Forward clutch hub

Thrust washer B (P)
Overrun clutch hub

Rear internal gear

ERA P - Apply petrcleum jelly.

SATO75H
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

AT-122




REPAIR FOR COMPONENT PARTS

Forward clutch
hub

- Rear internal
gear

SAT251D

End bearing

‘Rear internal
gear

SAT252D

@,’ Thrust washer
5 _—~Rear
internal
gear

SAT253D

— End bearing
= Forward

ane-way clutch

-~ Forward c¢lutch
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 cluich,

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

AT-123
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REPAIR FOR COMPONENT PARTS

Overrun

clutch hub
.//
/f
L4 || L
Rear internal Forward # ¢ t
SAT2560

gear ¢lutch hub

Forward one-way clutch

Snap ring
SAT287D

Protrusion
Forward ane-way
clutch

SAT976H

End bearing EZA(D)

Forward
one-way clutch

Forward clutch hub

(P : Apply
petroleum
jelly.

SAT258D

Thrust washer
=03

v — Rear
internal
gear

P Apply

petroleurn jeIIy.ﬁ

SAT260D

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

INSPECTION

Rear internal gear, forward clutch hub and overrun

clutch hub
o Check rubbing surfaces for wear or damage.

Snap ring, end bearings and forward one-way clutch

o Check snap ring and end bearings for deformation and

damage.
¢ Check forward one-way cluich for wear and damage.

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

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

3. Instali thrust washer on rear internal gear.

e Apply petroleum jelly to thrust washer.

¢ Align pawis of thrust washer with holes of rear internal
gear.

AT-124



REPAIR FOR COMPONENT PARTS

B (D) Apply
petroieum jelly.

End bearing

®)

Rear internal
gear

SAT261D)

Rear internal gear

Forward
clutch hub

SAT713H

Thrust
washer IEF8 (D)

Overrun
clutch

/ hub

EFR () : Apply

petraleum
jelly.
SAT263D

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. Instali end bearing on rear internal gear.
¢ Apply petroleum jelly to end bearing.

5. Install forward clutch hub on rear internal gear.

o 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 directions.

¢ If not as shown in illustration, check installation direc-

tion of forward one-way clutch.

6. Install thrust washer and overrun clutch hub.

e Apply petroleum jelly to thrust washer.
¢ Align pawls of thrust washer with holes of overrun

clutch hub.

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

overrun clutch hub.

8. Instali snap ring to groove of rear internal gear.

AT-125
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REPAIR FOR COMPONENT PARTS

Output Shaft, Qutput Gear, Idler Gear, Reduction
Pinion Gear and Bearing Retainer

SEC. 314 tdler gear Lock nut Q
Idler gear bearing - [DJ (22455:225;5
181 — 203)

(U 63 - 67 (6.4 - 6.8, 46 - 49) -

Adjusting spacer
Reduction pinion gear bearing
outer race ‘\
1 ,ﬁ

Reduction pinion gear bearing

Reduction pinion gear - ﬁ#’

" outer race
N Bearing
P retainer
f 1 16 - 21
% (1.6 - 2.1,
/ Seal ring 12 - 15)
[(i \ / LX)
Cutput shaft M ¢ N-m {kg-m, ft-Ib)

\
\ \ bearing A () : Apply petroleum jelly.

\\I © Output shaft : Select proper thickness.
\L - Apply ATF.
Seal ring ®Q:‘

AAT707

DISASSEMBLY

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

Seal ring Seal ring
Output shaft Bearing ratainer
SATE66D

2. Press out output shaft bearing inner race.

824
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REPAIR FOR COMPONENT PARTS
Output Shaft, Output Gear, [dier Gear, Reduction

Pinion Gear and Bearing Retainer (Cont’d)

3. Remove output shaft bearing outer race from bearing &f
retainer.

KV38105450
{J34286) R4,

El

AATA93

LG

4. Remove output gear bearing inner race.

E®

FE

GL

SATE69D

5. Remove output gear bearing outer race from bearing WY

retainer.
Kv38105450 AT
(J34286)

FA&
RA&
AAT494
: . BR
6. Remove idler gear bearing inner race.
s8I
ET)
SATE48D
7. Remove idler gear bearing outer race from transmission
case.
EL

A
- " "@\'((. c.,":_

AATA95
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REPAIR FOR COMPONENT PARTS

5T30031000
(J22812-1)

AATSE37

SPD715

Clearance ﬂ% ;Seal ring
/
k \

Gutput shaft
Bearing retainer

SATE71D

Output Shaft, Output Gear, Idler Gear, Reduction
Pinion Gear and Bearing Retainer (Cont’d)

8. Press out reduction pinion gear bearing from reduction pin-
ion gear.

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 rolier bearing, replace inner and
outer race as a set.

Seal ring clearance

e 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)
Wear limit:
0.25 mm (0.0098 in)
e |f not within wear iimit, 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 mim (0.0098 in)
o [f not within wear limit, replace bearing retainer.
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REPAIR FOR COMPONENT PARTS

= - §T35272000
(J26092)

AATEE8

SN
N M,\\ I T

O 6a - 67Nm(64 68kgm4 - 49 ftb)
N \

$T35272000
(J26092)

SATS01D

5T35272000
(J26092)

AATEBY

Output Shaft, Output Gear, Idler Gear, Reduction
Pinion Gear and Bearing Retainer (Cont’d)

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

2. Install reduction pinion gear bearing outer race on transmis-

sion case.

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

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

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

AT-129
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REPAIR FOR COMPONENT PARTS

ST33400001
(J26082)

SAT934D)

SATH92G

Kv40104840

5
57

SAT@37D

Qutput shaft Bearing retainer
ETAF): Apply petroleum jelly.

SATE76D

SAT677D

Output Shaft, OQutput Gear, Idler Gear, Reduction
Pinion Gear and Bearing Retainer (Cont’d)

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

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

8. Instali output shaft bearing outer race on bearing retainer.

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

10. Roll paper around seal rings to prevent seal rings from
spreading.
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC. 315 Lock nut Second servo return sprin
[C)31 - 36 N-m (32 - 3.7 kg-m, 23 - 27 ft-Ib) / pring al
é Anchor end pin # ‘B / Band servo piston stem
/ Band sarvo thrust washer U%l@u
/ Band servo piston b
. D-ring ¢4 CATE>
E'Z \%@ ﬁ[7 OD servo return spring EN

Spring retainer

: iy / /
) 'OR‘ e [ Ein %
7 /\ N — ‘O @ ((((({‘}x@“ é d e

J5 s
| ““‘_“‘-_/

L 7 Z £ ey
T 8 OD servo =

T - (. piston retainer
/ 771 5~ i e
O-ting $24 CATED / P FE

Servo piston retainer /
Dori T
% : Adjustment is required. rna 63 Care / O-ring@ AT /Snap ring Q G,
© Apply ATF. ZOD servo piston
AATEIT
T
DISASSEMBLY
Screwdriver 1. Remove band servo piston snap ring.

sy

A\‘, @)
Aty =
\ 7
R
R ring @%} S5 RA
TSN
< 2 SAT288D
2. Apply compressed air to oil hole in transmission case o k
remove OD servo piston retainer and band servo piston
assembly. &F
e Hold band servo piston assembly with a rag or nylon
waste.
RE
Nylon waste BT
SAT285D)
A

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. L

b serva
piston \

Mylon waste
SAT290DB
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REPAIR FOR COMPONENT PARTS

: Apply ATF.
H/©
D-ring CATFE
0D servo piston Q O

SAT5S3GB

Band Servo Piston Assembly (Cont’d)

4. Remove D-ring from OD servo piston.

0D servo
piston retainer Q @

O-ring (Small diameter)

O-ring
(Large
diameter)
o
Q-ring
(Medium
diameter)
D

SAT292DA

Servo piston
retainer

Band servo
piston assembly

SAT293D

Spring
retainer

SAT294D

S

8
Band servo
Spring @
retainer Band servo
thrust washer

Band serve piston

return spring SAT95DA

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.

. Remove OD servo return spring, band servo thrust washer
and band servo piston stem from band servo piston.
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REPAIR FOR COMPONENT PARTS

O-ring

retainer

O-ring

CATED : Apply ATF.

Servo piston {Small diameter) #39 (ATED

{Large diameter) Q:Q -

— Band servo piston

CATE) : Apply ATF.

D-ring $34 CATED

0D servo return spring

Secorkd servo Y,
return spring

D (Coil cuter
diameter)

MR

{ {Length)

. Apply ATF.

D-ring §34 CATED

Band Servo Piston Assembly (Cont’d)
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.

Return springs

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

inspection standard:
Refer to SDS, AT-171.

ASSEMBLY
1. Install D-rings 1o servo piston retainer.

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

AT-133

&

E

LG

M

=4

L

B4

831



832

REPAIR FOR COMPONENT PARTS

Band servo
stem

/f il RN
8

return spting SAT295DA

Band servo piston

Spring
retainer

SAT301D)

. Q-ring
Servo piston g ol diameter) 679

retainer

O-ring

(Large diamater) Q

SAT296DA

SAT303D

D-ring 34 C&TE>
OD servo piston

SATS596GB

Band Servo Piston Assembly (Cont’d)

2.

3.

6.

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

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

Install O-rings to servo piston retainer.
Apply ATF to O-rings.
Pay attention to the positions of the O-rings.

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

Install D-ring to OD servo piston.
Apply ATF to D-ring.
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

7. Install O-rings to OD servo piston retainer.
0D servo .
piston retainer © Q Apply ATF to O'TIHQS. . ]
Oing (Gmall diameter) Pay attention to the positions of the O-rings. €l

O-ring
© (Large
diameter)
18,
o GTD HIE

O-ring
{Medium ]
diameter) EW

04 GTE>

SAT292DA

LG

0D servo 8. Install OD servo piston to OD servo piston retainer.

piston retainer

0D servo E@
piston i

SAT306DA]

T

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

"N~ Second servo spring to transmission case.
/\ refurn spring e Apply ATF to O-ring of band servo piston and transmission
g case.

I ]
Apply ATF 1 L Band servo

Aoy — piston assembly
SAT307DA

10. Install OD serve piston assembly to transmission case.
¢ Apply ATF to O-ring of band servo piston and transmission

OD servo .
piston assembly case. @T

AATE92

A

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

Screwdriver
AN )
= > A
Loy

o9 g
5]

7

®; L

& =75 i-'-\\:”’fr(,g;(-..
@ = ) < =

SAT288D
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REPAIR FOR COMPONENT PARTS

Final Drive

SEC. 381 - Pinion mate thrust washer /—{UJ 74 - 88 N-m (7.5 - 5.0 kg-m, 54 - 65 fi-Ib)
/- Pinion mate gear
.//—Pimon mate shaft / PRGN
Side gear‘—{ ‘.ﬂ Side gear 7 \J /
Side gear thrust washer % < /Y\
thrust washer * ‘ S I

A | / B
f Side gear 7 % /@ \
/ @ '

Lock pinQ:Q 1/ @

! Differential side bearing
L Final gear

‘~ Bifferential case

\ — Speedometer drive gear * : Select proper thickness.

“ Differential side bearing AAT439

DISASSEMBLY
1. Remove final gear.

SAT311D

2. Press out differential side bearings.

Drift

5T30021000
(J22912-1)

AATT11

3. Remove speedometer drive gear.

SAT313D

AT-136



REPAIR FOR COMPONENT PARTS

KV32101000
(J25689-A)

SAT941D)

SAT3ED

SAT317D

SPO715

Pinion mate shaft
1

SAT318D)

Final Drive (Cont’d)

4. Drive out pinion mate shaft retaining pin.

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

INSPECTION
Gear, washer, shaft and case

¢ Check mating surfaces of differential case, side gears and

pinion mate gears.
e Check washers for wear.

Bearings

s Make sure bearings rofl freely and are free from noise,

cracks, pitting or wear.

ASSEMBLY

1. Install side gears and thrust washers in differential case.
2. Install pinion mate gears and thrust washers in the differen-

tial case while rotating them.
¢ Apply ATF to all parts.

AT-137
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REPAIR FOR COMPONENT PARTS

Both feeler gauges are the
same thickness.

SAT320D)

Both fzeler gauges are the

same thickness.

SAT321D

KV32101000
{J25689-A)

SAT866D)

SAT313D

836

ST33200000
{J37067)

SAT9430)

Final Drive (Cont’d)
3. 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)

e [f not within specification, adjust clearance by changing
thickness of side gear thrust washers.
Side gear thrust washer:
Refer to SDS, AT-168.

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

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

6. Press differential side bearings on differential case.

AT-138



REPAIR FOR COMPONENT PARTS

5T33200000
{J37087)

SATY44D)|

SAT326D

Final Drive (Cont’d)

7.

Install final gear and tighten fixing bolts in numerical order.

AT-139
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ASSEMBLY

KV31103000 (J38982) and
ST35325000 ( — )

AATBE95
Transmission Converter housing
case side . side
B
ot N Qil seal
seal
f=— A
SAT&39D
VA A\
o O
Inside
¥~
Parking actuator / N
support (@) @
(3] 20 - 24 N-m Outside
(2.0 - 24 kg-m_,\% %
14 - 17 ft-Ib)
SAT328D

N .
3 %\\*‘:
=«

s

SAT328D

Parking shaft SPring

SAT330D

Assembly 1

1.

Install differential side oil seals on transmission case and
converter housing, so that “A” and “B” are within specifica-
tions.

Unit: mm (in}

A B

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

2.

3.

4.

install parking actuator support to transmission case.
Pay attention to direction of parking actuator support.

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

Install return spring.
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ASSEMBLY

Transmission 5

case .
Reduction

pinion
gear

SAT332DA

Transmission
case

Reduction

pinion
@ gear
Ll
7 e

SATI32DA

e :
Strai‘ghteudg:\"-\

y gy Oma——=
Transmission case.f L“'I:‘Io ‘ @LF/Q A
SAT335D

Depth gauge-. !

Straightedge-,

~Reduction pinion gear

SAT336DA

Assembly 1 (Cont’d)
REDUCTION PINION GEAR BEARING PRELOAD

1.
2.

o

Remove transmission case and final drive assembly from
converter housing.

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

Place reduction pinion gear on transmission case as shown.

Place idler gear bearing on transmission case.
Measure dimensions “B” “C” and “D” and calculate dimen-
sion “A”.
A=D-(B+C)
“A’”: Distance between the surface of idier gear
bearing inner race and the adjusting shim
mating surface of reduction pinion gear.

Measure dimension “B” between the end of reduction pin-
ion gear and the surface of transmission case.
Measure dimension “B” in at least two places.

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

Measure dimension “C” in at least two places.

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

A=D-(B+C)

AT-141
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ASSEMBLY

SAT337D)

Reduction
pinion
9ear \dier gear

$T35271000
(J26091)

& 4 &y » =
EALATELAY

[ 245 - 275 Nom
(25 - 28 kg-m, 181 - 203 ft-Ih)

SAT339D)

Preload gauge

P
= 0
1 Y. @) 011 - 069 Nom
_ Y -E\(m - 7.0 kg-cm,
- > —11.30.95 - 6.0 in-Ib}
=N T e
| TG //—_i\

SAT340DA

Assembly 1 (Cont’'d)

d.

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

Measure dimension “E” in at least two places.

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-169.

install redugction pinion gear and reduction pinion gear bear-
ing adjusting shim selected in step 2-e on transmission
case.

Press idler gear bearing inner race on idler gear.

Press idier gear on reduction pinion gear.

Press idler gear so that idler gear can be locked by
parking pawl.

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

Measure turning torque of reduction pinion gear.
When measuring turning torque, turn reduction pinion
gear in both directions several times to seat bearing
rollers correctly.
Turning torque of reduction pinion gear:
0.11 - 0.69 N'-m (1.1 - 7.0 kg-cm, 0.95 - 6.08 in-lb)
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ASSEMBLY

3 (0.12)
or more

Unit : mm (in}
SATE99D

Qutput shaft

Bearing retainer

SATG82D

Bearing retainer

r j -—— Qutput shaft

SATG83D

',

Bearing & u 4
= Straightedge

retainer

7

SAT6E84D

%L Straightedge
SATE85D

Assembly 1 (Cont’d)

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

nut as shown (only RL4F03V).

OUTPUT SHAFT BEARING PRELOAD

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
bearing inner race and adjusting shim mating

surface of output shafti.
F=H-G

e Measure dimension “G” between end of output shaft and
surface of output gear bearing inner race.

e Measure in at least two places.

e Measure dimension “H" between end of output shaft and
adjusting spacer mating surface of output shaft.

¢ Measure in at least two places.

e Calculate dimension “F”,
F=H-G

AT-143
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ASSEMBLY

Output gear

SATE86D

AATS02

SATGS9D

Assembly 1 (Cont’d)

e.

f.

g.

Measure distance “I” between end of output gear (adjusting
spacer mating surface) and bearing inner race fitting sur-
face.

Calculate dimension “T,".

“T,”": Distance between adjusting spacer mating

surface of output gear and output shaft

T,=F~1
Select proper thickness of output shaft bearing adjusting
spacer using SDS table as a guide.

Output shaft bearing adjusting spacer:

Refer to SDS, AT-170.

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 shaft.

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

Tighten output gear lock nut to specified torque.

AT-144



ASSEMBLY
Assembly 1 (Cont’d)

8. Remove idler gear 1o measure output shaft preload.

)

Idler gear

A

(IR

o
ET

LG

9. Measure turning torque of output shaft.

¢ When measuring turning torque, turn output shaft in
both directions several times to seat bearing rollers =g

correctty.
Turning torque of output shaft:
0.25 - 0.88 N-m e
(2.5 - 9.0 kg-cm, 2.2 - 7.8 in-lb)
GL
// =T —) ™" gateonn
T

3 (0.12) or more 10. Install idler gear and tighten lock nut to specified torque.
—3 {012) or more 11. After properly adjusting “turning” torque, clinch idler gear
N and output gear lock nuts as shown.

Fh,
1 (0.04)
or more
R (R,
Unit: mm {in)
s SATEI2D
12. Install new gasket and side cover on transmission case.
®: 63
ST
S
ET
SATEA3D
' &
— ("} Thrust washer Assembly 2
' , o = — . .
b /—/ O SN 1. Remove paper rolled around bearing retainer. .
e @ AR 57 | 2. Install thrust washer on bearing retainer. =k
ﬁﬁw/ﬁ e Apply petroleum jelly to thrust washer.
Y D3
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ASSEMBLY
Assembly 2 (Cont’d)

3. Install forward clutch assembly.
e Align teeth of low & reverse brake drive plates before

~Forward clutch installing.
assembly e Make sure that bearing retainer seal rings are not

spread.

SAT355D

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

ETRP): Apply petroleum jelly. SATE98D

5. Install needle bearings on rear internal gear.
Needle oearing Apply petroleum jelly to needle bearings.
I--ﬁ---E = e Pay attention to direction of needle bearing.

Needle bearing

SATE94D
Forward 6. Hold forward clutch hub and turn overrun clutch hub.
cluteh hub Check overrun clutch hub for directions of lock and unlock.
N Overrun e |f not as shown in illustration, check installed direction of
R e Ry clutoh hub forward one-way clutch.
; - LOCK
SAT358D
7. Install rear internal gear assembiy.
internal gear e Align teeth of forward clutch and overrun clutch drive

assembly

plate.

SAT359D
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ASSEMBLY
Assembly 2 (Cont’d)

8. Install needle bearing on rear planetary carrier.

B ¢ Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing. @l

Thrust needle bearing

=20

Rear planetary
carrier

ER

SAT360D

LG

9. Install rear sun gear on rear planetary carrier.

Rear planetary e Pay attention to direction of rear sun gear.
carrier E@

Rear sun gear
FEE

SATO52D

T

10. Instali rear planetary carrier on transmission case.

SAT362D

11. Install thrust needle bearing on front pianetary carrier.
e Apply petroleum jelly to thrust needle bearing.

e Pay attention to direction of thrust needle bearing. 8T
&@/Thrust needle
bearing B (P

L
S Front RS
|y planetary
@O carrier
— BT
EZ (P Apply petroleumn jelly. SAT363D
HA

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

t13. While holding front planetary carrier, turn low one-way EL
clutch. Check low one-way clutch for correct directions of

lock and uniock.

Low one-way clutch

X

Unlock

SATO048D
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ol | ; g
Front planetary carrier AT ~
Low one-way clutch

gﬁ ‘..‘,‘.\\\ Y
Y A saToarD

Thrust needle -
bearing B

Front
sun gear
2
N /
ETR P : Apply petroleum jelly. SAT367D

Front sun gear

; !
. 3 e
Front sun gear 7= — g

. EER®) : Apply petroleum Jelly. <™~ gatssen

Assembly 2 (Cont’d)

14, Install front planetary carrier assembly on transmission
case.

15. Install snap ring with screwdriver.

e Forward clutch and bearings must be correctly
instalied for snap ring to fit groove of transmission
case.

16. Install needle bearing on front sun gear.

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

17. Instali front sun gear on front planetary carrier.

18. Install needie bearing on front sun gear.

e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.
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ASSEMBLY
Assembly 2 (Cont’d)

19. Install high clutch hub on frant sun gear.

@l
A,
S
SAT370D
e
Needle 20. Install needle bearing on high clutch hub. -G
bearing @)i\T/ e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing. &

N
K7 é\“&‘gi‘%\@ FE

T
Jﬁ)ﬁ%f)o C GL
o O'j—//\f»f
S T
(P) : Apply petroleum jelly. SAT371D
BT

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

A
g8
I 23. Install reverse clutch assembly.
1o e Align teeth of reverse clutch drive plates before install-

=y | ng. T
= - \\[‘:gj;, - Reverse ‘\___ |
[;l/ N -;jgij}Hciutch assembly

N@®CEAs < O T 7S

(a7

N B

FA

EL

{0
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Adjustment 2

When any parts listed below are replaced, adjust total end play
and reverse clutch end play.

Part name Total end play F{e\;rc"se:ﬂr:stch
Transmission case L4 L
Gverrun clutch hub L L
Rear internal gear L] L
Rear planetary carrier . ]
Rear sun gear ] [ ]
Front planetary carrier ® L]
Front sun gear . L]
High clutch hub ® L
High clutch drum ® .
Qil pump cover ® ®
Reverse clutch drum — L]
Transmission Reverse clutch TOTAL END PLAY
cese aegemoly e Measure clearance between reverse ciutch drum and
Oil pump needle bearing for oil pump cover.
assembly o Select proper thickness of bearing race so that end play is

Bearing within specifications.

race

J Needle bearing
SAT374D

1. Measure dimensions “K” and “L” and then caiculate dimen-
Straightedge sion “J".

LTransmission \ Clutch pack

case
SAT375D

“\\\‘M a. Measure dimension “K".
-

Straightedge

Transmission case

SAT376D
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N

. Straigl

Depth
Straightedge gauge

29
/ Clutch \h\“"&—i R

Transmission case K
pac SAT377D

Bearing
race

/- Needle bearing

Qit pump
assembly

SAT378D

t Straightedge Needle
bearing

Bearing
race

Oil pump
assembly

SAT379D

Straightedge

SAT443D

Adjustment 2 (Cont’d)

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

“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".

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

“M,”: Indication of gauge.

c. Measure thickness of straightedge “i”.

M=M, -t

3. Adjust total end play “T5".
T,=J-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-171.

AT-151
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ASSEMBLY

washer ] N

—~ Thru'L st Transmission
case ]

SAT380D

Clutch pack

Transmission case

Z Thrust
washer

SAT381D

77

Straightedge
Depth
/ Clutch P

/ cack gauge
!

0

Transmission case

Straightedge

Clutch
Transmission case pack

SAT383D

T

Qil pump
assembly

SAT384D

Adjustment 2 (Cont’d)
REVERSE CLUTCH END PLAY

e Measure clearance between oil pump cover and thrust
washer for reverse clutch drum.

e Select proper thickness of thrust washer so that end play is
within specifications.

1. Measure dimensions "O” and “P"” and then calculate dimen-
sion “N”,

a. Place thrust washer on reverse clutch drum.
b. Measure dimension “0”.

¢. Measure dimension “P”.
d. Calculate dimension “N”,

“N”: Distance between oil pump fitting surface of trans-
mission case and thrust washer on reverse cluich
drum.

N=0O-P

2. Measure dimensions “R” and “S” and then calculate dimen-
sion “Q".

AT-152



ASSEMBLY
Adjustment 2 {Cont’d)

\Straightedge a. Measure dimension “R”.

Qil pump

|
‘ assembly Mﬁl\
§} 2
” ° Straightedge

T é SAT385D
. . LG
Straightedge b. Measure dimension “S”. i

- Straightedg r ¢
— § ¢. Calculate dimension “Q~.

% “Q”: Distance between transmission case fitting surface ¢
and thrust washer mating surface.

Qil pump Q=R-5
assembly 3. Adjust reverse clutch end play “T,”. B

T4 - N - Q

Reverse clutch end play:

0.65 - 1.00 mm (0.0256 - 0.0394 in) CLL
Straightedge e Select proper thickness of thrust washer so that reverse
SAT386D clutch end play is within specifications.
Thrust washer: Refer to SDS, AT-171. W
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. RS

3. Install anchor end pin and lock nut on transmission case.

4. Place brake band on ouiside of reverse clutch drum.
Tighten anchor end pin just enough so that brake band is [EL
evenly fitted on reverse clutch drum.

10
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ASSEMBLY
Assembly 3 (Cont’'d)

5. Place bearing race selected in total end play adjustment
step on oil pump cover.
e Appiy petroleum jelly to bearing race.

Bearing race

* R E)

% : Select proper thickness.
EF :  Apply petroleum jelly. SAT389D

Thrust washer » EE® | ©. Place thrust washer selected in reverse clutch end play step
on reverse clutch drum.

e Apply petroleum jelly to thrust washer.

ER® : Apply petroleumn jelly. SAT390D

7. Install oil pump assembly on transmission case.

8. Tighten oil pump fixing bolts to specified torque.
Refer to AT-62.

1
i SAT392D

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

SATO34D

852 AT-154




ASSEMBLY

r\\ SAT394D

SAT397D

Assembly 3 (Cont’d)

10. Adjust brake band.
a. Tighten anchor end pin to specified torgue.

Anchor end pin:
@ :3.9-5.9 Nm (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.

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

Adjustment 3

FINAL DRIVE END PLAY
e Measure clearance between differential side bearing and

transmission case.
e Select proper thickness of adjusting shim so that end play

is within specifications.

AT-155
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ASSEMBLY

SAT635D

Straightedge

SAT443D

Differential case

L Converter

housing
SATE96D)

Differential case

SATBE97D

Adjustment 3 (Cont’d)

1. Measure dimension “T" between side bearing fitting surface
of transmission case and converter housing fitting surface
of transmission case.

“T,”: indication of gauge

2. Measure thickness of straightedge “1”.

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

5. Measure dimension “V" between end of differential case

and adjusting shim mating surface of differential side bear-
ing.

6. Calculate final drive end piay.

Final drive end play:
T-U+V

7. Select proper thickness of differential side bearing adjusting

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-168.
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ASSEMBLY

Assembly 4

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

2. Install final drive assembly on transmission case.

SATO30D

T

3. Install oil tube on converter housing.

FA
~ e ) B&
Z i
W”’ Of tube
2 SATO33DA
3 -5 012 - 0.20) 4. Install O-ring on differential cil port of transmission case.
o 5. Install converter housing on transmission case.
/O\—— : e Apply locking sealant to mating surface of converter &7
% - housing.
I - Locking Bolt Length mm {in) BS
sealant o ring ® 32.8 (1.291)
/_
. 40 (1.57)
=] 5T
1.5 (0.059) dia.
4 (0.16) W-wW
Unit; mm (in) A A 2
w v Fié

SAT405D
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ASSEMBLY

N-D accumulator
piston

Servo refease
accumulator piston

Contact
sutface

SAT406DA

N-O accumulater
piston

Servo release
accumuiator
piston

: Apply ATF. 634

SAT407DA

N-D

Return accumulator
%lspring piston @
Return {__J
i Servo release -

acoumulator spring ==

Lip seal §79

Assembly 4 (Cont’d)

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

b. Install O-rings on accumulator piston.
e Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-171.

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

Return springs:
Refer tc SDS, AT-171.

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

8. Install oil fiiter for governor valve.
e Take care with its direction.

AT-158



ASSEMBLY
Assembly 4 (Cont’d)

(/\( 9. Install throttle wire to transmission case.

(0.2 - 0.4 kg-m, Eli
“\ \ 17 - 35 in-ib)

SAT026DA

10. Install throttle wire to throttle lever. Lo
EC
FE
N\ . GL
Throﬁle\\
T pwiee T SAT412D
T

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

e Apply ATF to manual valve.

P4
R,
Manual valve
SATO17D
. - BR
\/u/ - b. Set manual shaft in Neutral position.

AL /;j\ c. Install contro! valve assembly on transmission case while

Q e = &) aligning manual valve with manual plate and detent valve gt
;:[\/),’ with throttle lever.

Throttle lever d. Pass solenoid harness through transmission case and

Aar;u;;l\ E:at};” / install terminai body on transmission case by pushing it. B8

f Detem valve

Manual valve

=
%@% A )ﬁ N

A

AT-159 857
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ASSEMBLY

RL4F03A

SAT788D

SAT418D

Drain bolt

SAT128E

Governor valve

assembly
e O

N

SATO70D

Assembly 4 (Cont’d)

e. Tighten bolts @), ®, © and .
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)
Bolt length, number and location:

Bolt symbol @ @ @

Balt length “¢"” mm (in) 33.0 40.0 43.5 25.0
g (1.299) | (1.575) | {1.713) | (0.984)

Number of bolts 6 5 2 2

12. Instali cil pan.
a. Attach magnet to oil pan.

b. Install new oil pan gasket on transmission case.

c. Install ¢il pan on transmission case.

e Always replace oil pan bolts as they are seif-sealing
bolts.

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

d. Tighten drain plug to specified torque.

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

AT-160



ASSEMBLY
Assembly 4 (Cont’d)

b. Install O-ring to governor cap.

O-ring B \)/\!\ e Apply ATF to O-ring.
7 @l
4,
Bl
ETAF: Apply petroleum jelly. SAT421D)
LG

/7. // \ c. Instali governor cap onto transmission case.

/

o 4/\_\\ / /ms

Governor \ E@

cap t:f< :
A

FE

s
— g G
,’/ \o‘ /f\' \ \\\é{mzzo

L Z \,7 ) ) d. Install snap ring onto transmission case with a screwdriver.
ﬂf\\:_ TUIASNN ya / /X e Align snap ring gap with the notch of transmission
T

RS T case.

7N g//

/// /\\ /
Y4 ~
hae !
\‘\/ /\/ ;
(el ™ o= B
. Sn\ae rm?_ e i
14. Install inhibitor switch.
a. Set manual shaft in “P” position.
b. Temporarily install inhibitor switch on manual shaft. &
¢c. Move selector lever to “N” position.
2T
SATEI7GA

i Set manual shaft to —_ _ d. Use a 4 mm (0.157 in) pin for this adjustment.
—— 1) Insert the pin straight into the manual shaft adjustment hole.
— 2) Rotate inhibitor switch until the pin can also be inserted [
i ]" straight into hole in inhibitor switch.
=i e. Tighten inhibitor switch fixing bolts.
\j\ f.  Remove pin from adjustment hole after adjusting inhibitor [Dj{
‘ switch.

SAT426DB

AT-161 859



ASSEMBLY
Assembly 4 (Cont’d)

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

Oil / L:‘:— T —
charging-3 [T r/_\‘:i‘;l . case.
ppe |11 - (39).=ng)
N Ve R e 1
% \ ‘—/—jﬂ:q,#/]/jl% f lVa.sher
e Al o 7
| /,‘?‘ / /
i s e
lj\ C-ring
Washer <=7 I
5 A Oil cooler
é B tube
SATEE6H

16. Install torque converter.

a. Pour ATF into torque converter.

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

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

SAT428DA

b. Install torque converter while aligning notches of torque
converter with notches of oil pump.

¢. Measure distance “A” to check that torque converter is in
proper position.
Distance “A’:
21.1 mm (0.831 in) or more

SAT430D

860 AT-162



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine GA16DE .
Automatic transaxle model RL4FO3A Gl
Automalic transaxle assembly
Model code number 35X%61 WA,
Transaxle gear ratio
1st 2.861 EM
2nd 1.562
3rd 1.000
4th 0.697 LG
Reverse 2310
Final drive 3.827 EC
Recommended fluid Nissan Matic “D” (Continental U.S. and {\Iaska) or Genuine Nissan Automatic Transmission
Fluid (Canada)*1
Fluid capacity £ (US qf, Imp gt} 7.0 (7-3/8, 6-1/8) HE
*1: Refer to MA section (“Fluids and Lubricants”, "RECOMMENDED FLUIDS AND LUBRICANTS").
GL
M

RIA

AT-163 861
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments
VEHICLE SPEED WHEN SHIFTING GEARS |

. Vehicle speed km/h (MPH)
Throttle position
0, =D, D, = D, Dy — Dy D, =D, Dy, - D, D, — D, 1, -1,
Full throttle 51 -59 97 - 105 o 142 - 150 88 - 96 39-47 48 - 56
(32 - 37) (60 - 85) (88 - 93) (55 - 60} (24 - 29} (30 - 35)
29 - 37 52 - 80 101 - 109 67 -75 41 - 49 8-16 48 - 56
Haft throttle (18 - 23) (32 - 37) (63 - 68) (42 - 47) (25 - 30) (5-10) (30 - 35)
VEHICLE SPEED WHEN PERFORMING STALL REVOLUTION
LOCK-UP Stall revolution  rpm | 2,450 - 2.750
Throttle i Vehicle speed  km/h (MPH)
) 0D switch
opening Lock-up ON Lock-up OFF
ON (D) 106 - 114 68 - 76
- ‘ (66 - 71) (42 - 47) THROTTLE WIRE ADJUSTMENT
OFF (D) 106 - 114 68 - 76 - )
5 (66 - 71) (42 - 47) Throtile wire stroke mm {in) 40 - 42 {1.57 - 1.65}
LINE PRESSURE
Engine speed Line pressure kPa (kg/cm?, psi)
pm R position D position 2 posilion 1 position
fdle 883 (9.0, 128) 637 (6.5, 92} 1,147 (11.7, 166} 1,147 (11.7, 166)
Stail 1,765 (18.0, 256) 1,275 {13.0, 185) 1,275 (13.0, 185) 1,275 (13.0, 185)

AT-164



SERVICE DATA AND SPECIFICATIONS (SDS)

CONTROL VALVES
Control valve return springs

Specifications and Adjustments (Cont’d)

Unit: mm (in}
Parts Part No. Free length Quter diameter
@ Pressure modifier valve spring 31742-31X64 25.0 (0.984) 7.9 (0.311)
@ Kickdown modulator valve spring 31742-31X03 40.5 (1.594) 9.0 {0.354)
@) |1-2 accumulator valve spring 31742-31X04 51.14 (2.0134) 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 body (&) | Torque converter relief valve spring 31742-31X06 23.5 (0.925) 7.4 (0.291)
® Throttle modulator valve spring 31742-31X18 29.5 (1.161) 5.5 (0.217)
4th speed cut valve spring 31756-24X00 30.0(1.181) 7.0 {0.276)
@ :;:%L;e converter clutch control valve 31742-31X08 39.5 (1.565) 5.0 (0.197)
— | Oil cooler relief valve spring 31872-31X00 17.02 (0.6701) 8.0 (0.315)
@ Throttle valve and detent valve spring 31802-31X07 33.0 (1.299) 10.0 (0.394)
@ Pressure regulator valve spring 31742-31X00 52.24 (2.0567) 15.0 (0.591}
@ 3-4 shift valve spring 31762-31X13 52.0 (2.047) 7.45 (0.2933)
Lower body
@ 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)
@ Qverrun clutch control valve spring 31742-31X60 48.9 {(1.925) 7.0 (0.278)
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SERVICE DATA AND SPECIFICATIONS (SDS)

CLUTCHES AND BRAKES

Specifications and Adjustments (Cont’d)

Reverse clutch

Forward clutch

Number of drive
plates

Number of driven
plates

Number of drive
plates

Number of driven
plates

Drive plate thick-
ness mm {in)

Drive plate thick-
ness mm {in}

Standard
Allowable limit

Clearance wmm (in}

2.0 (0.079)

1.8 (0.071)

Standard
Allowable limit

Clearance mm {in)

1.8 {0.071)
1.6 (0.063)

Standard

Allowable limit

0.5 - 0.8 (0.020 - 0.031)
1.2 (0.047)

Thickness mm (in)

Part number

4.4 (0.173)

31537-31X00

Thickness of
retaining plales

4.6 (0.181)
4.8 (0.189)
5.0 (0.197)
5.2 (0.205)

31537-31X01
31537-31X02
31537-31X03
31537-31X04

Standard

Allowable limit

0.45 - 0.85 (0.0177 - 0.0335)
1.85 (0.0728)

Thickness mm (in}

Part number

High cluich

Number of drive
plates

Number of driven
plates

Drive plate thick-

Clearance mm {in)

3.6 (0.142} 31537-31X60
3.8 {0.150) 31537-31X61
Thickness of 4.0 (0.157) 31537-31%62
retaining plate
4.2 {0.185) 31537-31X863
4.4 (0.173) 31537-31X64
4.6 (0.181) 31537-31X65
Gverrun clutch
Number of drive
plates
Number of driven
plates
Drive plate thick-
ness mm {in}
Standard 1.6 (0.063)
Allowable fimit 1.4 (0.055)

ness mm (in)
Standard 2.0 (0.079)
Allowable limit 1.8 (0.071)
Clearance mm (in)
Standard (0.()15; i :):371 )
Allowable Emit 2.4 (0.094)
Thickness Part
mm {in) number
3.8 (G150 31537-32X00

Thickness of
retaining plates

)
4.0 (0.157)
4.2 (0.165)
4.4 (0.173)
4.6 {0.181)

4.8 {0.189)

31537-32X01
31537-32X02
31537-32X03
31537-32X04
31537-32X05

Standard

Allowable limit

1.0 - 1.4 (0.039 - 0.055)
2.0 (0.079)

Thickness mm ({in)

Par number

3.6 (0.142)

31567-31X79

Thickness of
retaining plate

3.8 (0.150)
4.0 (0.157)
4.2 (0.165)
4.4 (0.173)

31567-31X80
31567-31X81
316567-31X82
31567-31X83
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

Low & reverse brake|

Number of drive plates 5
Number of driven
5
plates
Drive plate thickness
mm {in}
Standard 2.0 (0.079)
Allowable limit 1.8 (0.071)}
Clearance mm {in)
Standard 1.4 - 1.8 {0.055 - 0.071)

Allowable limit

2.8 (0.110)

Thickness mm (in) Part number

Thickness of retaining
plate

3.6 (0.142) 31667-31X16
3.8 (0.150) 31667-31X17
4.0 (0.157) 31667-31X18
4.2 (0.165) 31667-31X19
4.4 (0.173) 31667-31X20
4.6 (0.181) 31667-31%21

Brake band]

Anchor end pin tight-
ening torque
N-m (kg-m, in-1b)

Number of returning
revolutions for anchor
end pin

3.9-59(04-0.86, 35-52)

2.5+£0.125

Lock nut tightening
torque
N-m {kg-m, ft-lb)

31-36(3.2-3.7,23-27)

OIL PUMP
Qil pump side clearanc‘:e 0,02 - 0,04 (0.0008 - 0.0016)
mm (in}
Inner gear
Th!ckn'ess Part number
mm (in)

9.99 - 10.00
{0.3933 - 0.3937) 31346-31X00

9.98 -9.99
(0.3929 - 0.3933) 31346-31X01

9.97 - 9.98

Thickness of inner gears

(0.3925 - 0.3929)

31346-31X02

and outer gears Quter gear
Thickness
mm {in) Part number
9.99 - 10.00
{0.3933 - 0.3037) 51347-31X00
9.98 - 9.99

(0.3929 - 0.3933)

097 -9.98
(0.3925 - 0.3829)

31347-31X01

31347-31X02

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)

Clutch and brake return springs

Oil pump cover seal ring
clearance mm (in)

Standard

Allowabie lirnit

0.1 - 0.25 (0.0039 - 0.0088)
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)

Unit; mm {in)
Parts Free tength Quter diameter

Forward clutch {Over- | Quter 26.6 (1.047) 10.8 (0.417)
run clutch)

(16 pcs) Inner 26.3 (1.035) 7.7 (0.303)
Reverse clutch (16 pcs) 18.6 (0.732) 8.0 (0.315)
High clutch (12 pcs) 18.7 (0.778) 11.1 (0.437)
Low and reverse brake (20 pcs) 25.1 (0.988) 7.6 (0.299)

PLANETARY CARRIER

Clearance between planetary
carrier and pinion washer
mm (in}

Standard

Allowable limit

0.15 - 0.70 (0.0059 - 0.0276)
0.80 (0.0315)

FINAL DRIVE

Differential side gear clearance

Clearance between side gear and

differential case with washer

mm (in}

0.1 - 0.2 {0.004 - 0.008)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)
Differential side gear thrust washers

Thickness mm {in) Part number
0.75 - 0.80 {0.0295 - 0.0315) 38424-D2111
0.80 - 0.85 (0.0315 - 0.0335) 38424-D2112
0.85 - 0.90 (0.0335 - 0.0354) 38424-D2113
0.90 - 0.95 {0.0354 - 0.0374) 38424-D2114
0.95 - 1.00 {0.0374 - 0.0394) 38424-D2115

Differential case end play

Differential case end play

e (i) 0-0.15 (0 - 0.0059)

Differential side bearing adjusting shims

Thickness mm {in) Part number
0.48 (0.0189) 38454-M8001
0.56 (0.0220) 38454-MB003
0.64 (0.0252) 38454-M3005
0.72 (0.0283) 38454-MBO07
0.80 (0.0315) 38454-M8009
0.88 (0.0346) 38454-MB011
0.96 {0.0378) 38454-M8013
1.04 {0.0409) 38454-M8015
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

REDUCTION PINION GEAR

Bearing preload

Table for selecting reduction pinion gear

bearing adjusting shim

Reduction pinion gear bearing
preload mm {in)

0.05 (0.0020)

Unit: mm (in)

Dimension “T”

Suitable shim(s)

Turning torque

Tuming torque of reduction pinion
gear N-m {kg-cm, in-Ib)

0.11-0.69 (1.1 - 7.0, 0.95 - 6.08)

Reduction pinion gear bearing adjusting

shims

Thickness mm (in)

Part number

1.74 (0.0685)
1.78 {0.0707)
1.82 (0.0717)
1.86 (0.0732)
1.90 (0.0748)
1.92 (0.0756)
1.94 (0.0764)
1.96 (0.0772)
1.98 {0.0780)
2.00 (0.0787)
2.02 (0.0795)
2.04 (0.0803)
2.06 (0.0811)
2.0 (0.0818)
2.10 (0.0827)
2.12 (0.0835)
2.14 {0.0843)
2.16 (0.0850)
2.18 (0.0858)
2.20 (0.0866)
2.29 (0.0874)
2.24 (0.0882)
2.26 (0.0890)
2.28 {0.0898)
2.30 (0.0906)
2.34 (0.0921)
2.38 (0.0937)
2.42 {0.0953)
2.46 (0.0969)
2.50 (0.0984)
2.54 (0.1000)
2.58 (0.1016)
2.62 (0.1031)
2.66 (0.1047)

31438-31X16
31438-31X17
31438-31X18
31438-31X19
31438-31X20
31439-31X60
31438-31X21
31439-31X61
31438-31X22
31439-31X62
31438-31X23
31438-31X63
31438-31X24
31439-31Xe64
31438-31X60
31439-31X65
31438-31X61
31439-31X66
31438-31X62
31439-31X67
31438-31X83
31439-31X68
31438-31X64
31439-31X69
31435-31X65
31438-31X66
31438-31X67
31438-31X68
31438-31X69
31438-31X70
31438-31X71
31438-31X72
31438-31X73
31438-31X74

1.77 - 1.81 {0.0697 - 0.0713)
1.81 - 1.85 (0.0713 - 0.0728)
1.85 - 1,89 (0.0725 - 0.0744)
1.89 - 1.93 (0.0744 - 0.0760)
1.93 - 1.96 (0.0760 - 0.0772)
1.96 - 1.98 (0.0772 - 0.0780)
1.98 - 2.00 (0.0780 - 0.0787)
2.00 - 2.02 (0.0787 - 0.0795)
2.02 - 2.04 (0.0795 - 0.0603)
2.04 - 2.06 (0.0803 - 0.0811)
2.06 - 2.08 (0.0811 - 0.0819)
2.08 - 2.1G (0.0819 - 0.0827)
210 - 2.12 (0.0827 - 0.0835)
2.12 - 2.14 (0.0835 - 0.0843)
2.14 - 2.16 (0.0843 - 0.0850)
2.16 - 2.18 {0.0850 - 0.0858)
2.18 - 2.20 {0.0858 - 0.0866)
2.20 - 2.22 (0.0866 - 0.0874)
2.22 - 2.24 (0D.0874 - 0.0888)
2.24 - 2.26 (0.0882 - 0.0890)
2.96 - 2.28 {0.0890 - 0.0898)
2.28 - 2.30 (0.0898 - 0.0906)
2.30 - 2.32 (0.0906 - 0.0913)
2,32 - 2.34 (0.0913 - 0.0921)
2.34 - 2.37 (0,0921 - 0.0933)
2.37 - 2.41 {0.0933 - 0.0049)
2.41 - 2.45 (0.0949 - 0.0965)
2.45 - 2.49 (0.0965 - 0.0980)
2.49 - 2.53 (0.0980 - 0.0396)
2.53 - 2.57 (0.0996 - 0.1012)
2.57 - 2.61 (0.1012 - 0.1028)
2,61 - 2.65 (0.1028 - 0.1043)
2.65 - 2.69 (0.1043 - 0.1059)
2.69 - 2.73 (0.1059 - 0.1075)

1.74 (0.0685)
1.78 {0.0701)
1.82 (0.0717)
1.86 (0.0732)
1.90 (0.0748)
1.92 (0.0758)
1.94 (0.0764)
1.96 (0.0772)
1.98 (0.0780)
2.00 (0.0787)
2.02 (0.0795)
2.04 (0.0803)
2.06 (0.0811)
2.08 (0.0819)
2.10 (0.0827)
2.12 (0.0835)
2.14 (0.0843)
2.16 (0.0850)
2.18 (0.0858)
2.20 (0.0866)
2.22 (0.0874)
2.24 (0.0882)
2.26 (0.0890)
2.28 (0.0898)
2.30 (0.0906)
2.34 (0.0921)
2.38 {0.0937)
2.42 (0.0953)
2.46 (0.0969)
2.50 (0.0984)
2.54 {0.1000)
2.58 (0.1016)
2.62 {0.1031)
2.66 (0.1047)

OUTPUT SHAFT
Seal ring clearance

Output shaft seal ring clearance

mm {in)
Standard

Allowable limit

0.10 - 0.25 (0.0039 - 0.0098)
0.25 {0.0008)

Bearing preload

Output shaft bearing preload

mm (in}

0.03 - 0.08 (0.0012 - 0.0031)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Turning torque

Specifications and Adjustments (Cont’'d)
Table for selecting output shaft bearing

Turning torgue of output shaft

N-m (kg-cm, in-Ib)

0.25-0.88 (25- 9.0, 2.2 - 7.8)

adjusting spacer

Unit: mm {in)

Output shaft bearing

adjusting spacers

Dimension “T"

Suitable spacer

Thickness mm {in)

Part number

6.26 (0.2465)
6.30 (0.2480)
6.34 (0.2496)
6.38 (0.2512)
6.42 (0.2528)
6.46 (0.2543)
6.50 (0.2550)
6.54 (0.2575)
6.58 (0.2591)
6.62 (0.2608)
6.64 (0.2614)
6.66 (0.2622)
6.68 (0.2630)
6.70 (0.2638)
6.72 (0.2646)
6.74 (0.2654)
6.76 (0.2661)
6.78 (0.2669)
6.80 (0.2677)
6.82 (0.2685)
6.84 {0.2693)
6.86 {0.2701)
6.88 {0.2709)
£.90 {0.2717)
6.92 (0.2724)
6.94 {0.2732)
6.96 (0.2740)
6.98 (0.2748)
7.00 (0.2758)
7.02 (0.2764)
7.06 {0.2780)
7.10 (0.2795)
7.14 (0.2811)
7.18 (0.2827)
7.22 (0.2843)

31437-31X16
31437-31X17
31437-31X18
31437-31X19
31437-31X20
31437-31X21
31437-31X22
31437-31X23
31437-31X24
31437-31X60
31437-31X78
31437-31X61
31437-31X7¢
31437-31X62
31437-31X80
31437-31X63
31437-31X81
31437-31X64
31437-31X82
31437-31X65
31437-31X83
31437-31X66
31437-31X84
31437-31X67
31437-31X46
31437-31X68
31437-31X47
31437-31X69
31437-31X48
31437-31X70
31437-31X71
31437-31X72
31437-31X73
31437-31X74
31437-31X75

6.29 - 6.33 (0.2476 - 0.2492)
6.33 - 6.37 (0.2492 - 0.2508)
6.37 - B.41 (0.2508 - 0.2524)
8.41 - B.45 (0.2524 - 0.2530)
6.45 - £.49 (0.2539 - 0.2555)
6.4 - 6.53 (0.2555 - 0.2571)
6.53 - 6.57 {0.2571 - 0.2587)
6.57 - 6.61 (0.2587 - 0.2602)
6.61 - 5.65 (0.2602 - 0.2618)
.65 - 6.88 (0.2618 - 0.2630)
.68 - 6.70 (0.2630 - 0.2638)
6.70 - 6.72 (0.2638 - 0.2646)
6.72 - 6.74 {0.2646 - 0.2854)
6.74 - 6.76 (02654 - 0.2661)
6.76 - B.78 (0.2661 - 0.2669)
6.78 - 6.80 {0.2669 - 0.2677)
6.80 - 6.82 {0.2677 - 0.2685)
6.82 - 6.84 (0.2685 - 0.2603)
6.84 - 6.86 (0.2693 - 0.2701)
6.86 - 6.88 (0.2701 - 0.2709)
6.88 - 6.90 (0.2709 - 0.2717)
£.00 - 6.92 (0.2717 - 0.2724)
.02 - 6.94 {0.2724 - 0.2732)
6.04 - 6.95 {0.2732 - 0.2740)
B.96 - 6.98 {0.2740 - 0.2748)
6.86 - 7.00 (0.2748 - 0.2756)
7.00 - 7.02 (0.2756 - 0.2764)
7.02 - 7.04 (0.2764 - 0.2772)
7.04 - 7.06 (D.2772 - 0.2780)
7.06 - 7.09 (0.2780 - 0.2791)
7.00 - 7.13 (0.2741 - 0.2807)
7.13 - 7.17 (0.2B07 - 0.2823)
7.17 - 7.21 {0.2823 - 0.2839)
7.21 - 7.25 {0.2839 - 0.2854)
7.25 - 7.29 (0.2854 - 0.2870)

6.26 (0.2465)
6.30 (0.2480)
6.34 {0.2496)
6.38 (0.2512)
6.42 (0.2528)
6.46 {0.2543)
6.50 (0.2559)
.54 (0.2575)
6.58 (0.2591)
6.62 (0.2608)
6.64 (0.2614)
6.66 (0.2627)
6.68 (0.2630)
.70 (0.2638)
8.72 (0.2646)
B.74 (0.2654)
.76 {0.2661)
6.78 {0.2669)
6.80 (0.2877)
6.82 (0.2685)
6.84 (0.2693)
6.86 {0.2701)
.88 (0.2707)
6.90 (0.2717)
6.92 (0.2724)
6.94 (0.2732)
6.96 {0.2790)
6.98 (0.2748)
7.00 (0.2756)
7.02 (0.2764)
7.06 (0.2780)
7.10 (0.2795)
7.14 (0.2811)
7.18 {0.2827)
7.22 (0.2843)
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BEARING RETAINER
Seal ring clearance

Specifications and Adjustments (Cont’d)

Bearing retainer seal
ring clearance mm {in)

Standard

Allowable limit

0.10 - 0.25 (0.0039 - 0.0098}

0.25 (0.0098)

TOTAL END PLAY

Total end play

mm (in)

0.25 - 0.55 (0.0098 - 0.0217)

Bearing race for adjusting total end play

Thickness mm (in)

Part number

0.6 (0.024)
0.5 (0.031)
1.0 {0.039)
1.2 {0.047)
1.4 (0.055)
1.6 (0.083)
1.8 (0.071)
2.0 (0.079)

31435-31X01
31435-31X02
31435-31X03
31435-31X04
31435-31X05
31435-31X06
31435-31X07
31435-31X08

REVERSE CLUTCH END PLAY

Reverse clutch end play

mm (in}

0.685 - 1.00 {0.0256 - 0.0394)}

ACCUMULATOR
O-ring Unit: mm (in)
Accumulator Diameter Diameter
(Small) (Large)
Servo release accumulator 26.9 {1.059} 44.2 (1.740)
N-D accumulator 34.6 (1.362) 39.4 (1.551)
Return spring Unit: mm (in)
Accumulator Free fength Outer diameter
Seryo release accumulator 56.4 (2.220) 21.0 (0.827)
spring
N-D accumulator spring 43.5 (1.713) 28.0 (1.102)
BAND SERVO
Return spring Unit: mem {in)
Return spring Free length Quter diameter
2nd servo return spring 32.5 {1.280) 25.9 (1.020)
QD serve return spring 31.0 (1.220) 21.7 (0.854)
REMOVAL AND INSTALLATION " :
Unit: mm (in)
Distance between end of converter housing 21.1 (0.831)
or more

and torgue convearter

Thrust washers for adjusting reverse

clutch end play

Thickness mm {in)

Part number

0.85 (0.0256)
0.80 (0.0315)
0.95 {0.0374)
1.10 {0.0433)
1.25 (0.0492)
1.40 (0.0551)

31508-31X10
31508-31X11
31508-31X12
31508-31X13
31508-31X14
31508-31X15
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