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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS)

“AIR BAG”

The Supplemental Restraint System “AIR BAG”, used along with a seat beit, 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 harmess 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-
gign 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
transaxie.

Place disassembled parts in order for easier
and proper assembly.

All parts should be carefully cleaned with a
general purpose, non-flammabie 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 parts 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.

Certain systems and components, espe-
cially those related to OBD, may use a new

style slide-locking type harness connector.
For description and how to disconnect,
refer to EL Section (“Description”, “HAR-
NESS CONNECTOR™).

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

Before assembly, apply a coat of recom-
mended ATF to 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 foliow 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. Fiush cooler lines using cleaning solvent and compressed

air.
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PRECAUTIONS AND PREPARATION

Special Service Tools

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

Too! number cl
(Kent-Moore No.) Description
Tool name
MIA
(J34301-C) Measuring line pressure and governor pres-
Qil pressure gauge set sure
) (J34301-1) e
Oil pressure gauge
@ (J34301-2)
Hoses L&
(3@ (J34298)
Adapter
@) (I34282-2) BE
Adapter
(5) (790-301-1230-A)
60° Adapter FE
(6) (J34301-15)
Square socket
AATS95 CL,
Kv31103000 Installing differential oll seal
(J38982) (Use with ST35325000.) i
Drift
Y
a: 59 mm (2.32 in) dia.
NT105 b: 49 mm (1.93 in) dia.
5135325000 installing differential oil seal FA
{ — ) {Use with KV31103000.)
Drift
a: 215 mm (8.46 in)
b: 25 mm (0.98 in) dia. .
NT417 c: M12 x 1.5P ER
KV31103200 Removing and installing clutch raturn spring
(J34285-A and 8T
J34285-87)
Clutch spring compressor
RS
a: 320 mm (12.60 in) BT
NT423 b: 174 mm (6.85 in)
ST23540000 Removing and installing parking rod plate, HA
(J25689-A) b manual plate and differential pinion mate
Pin punch 4 shaft retaining pins
a: 2.3 mm {0.091 in) dia. EL
NT442 b: 4 mm (0.16 in) dia.
Kv32101000 Installing throttle lever and manuaf shaft DX
{J25689-A) a retaining pins
Pin punch /
NT410 a: 4 mm (0.16 in) dia.
725
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
{Kent-Moore No.} Description
Teol name
8T25710000 Aligning groove of manual shaft and hole of
( — ) a transmission case
Pin punch
NT410 a: 2 mm (0.08 in) dia.
KV38105450 ® Removing idler gear bearing outer race
(J34286) ® Removing differential side oil seals
Puller ® Removing output shaft bearing outer race
from bearing retainer
® Removing oulput gear bearing outer race
from bearing retainer
a: 250 mm (9.84 in)
NT414 b: 160 mm (6.30 in)
ST27180001 ® Removing idler gear
{J25726-A) ® Removing output gear
Puller
a: 100 mm (3.94 in)
- b: 110 mm (4.33 in)
NT424 ] c: M8 x 1.25P
§T30031000 Removing reduction gear bearing inner race
(J22912-1)
Puiler
a: 90 mm (3.54 in) dia.
NT411 b: 50 mm (1.97 in) dia.
5T30021000 Removing differential side bearing
(J22912-1)
Puller
a: 110 mm (4.33 in) dia.
NT411 b: 68 mm (2.68 in) dia.
ST35272000 _ ® installing reduction gear bearing inner race
(J26092) 2 @ |[nstalling idler gear bearing inner race
Drift l-' @ installing output gear bearing inner race
()
\-/
a: 72 mm (2.83 in) dia.
NT426 b: 35.5 mm (1.398 in) dia.
ST37830000 Installing idler gear bearing outer race
«C —
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 @l
ST33200000 Installing differential side bearing
(J37087) A
Drift A
a: 60 mm (2.36 in) dia.
NTOS1 b: 44.5 mm (1.752 in) dia. ]
ST35271000 @ |Installing idler gear
{J26091) ® Installing output gear LG
Drift
a: 72 mm (2.83 in) dia. EC
NT115 b: 63 mm (2.48 in) dia.
ST33400001 __ ® Installing oil pump housing oil seal FiE
(J26082) ® |nstalling output gear bearing outer race
Drift onto bearing retainer
GL
a: 60 mm (2.36 in) dia.
NT115 b: 47 mm (1.85 in) dia. MT
Kv40104840 Installing output shaft bearing outer race onto _
{ — ) bearing retainer
Drift \KQ} AT
a
a: 49 mm (1.93 in) dia.
NT108 b: 42 mm (1.65 in) dia. FA
F&&
BR
ST
RS
BY
(A
EL
DX
727
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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 Removing idier gear bearing inner race
a ;
NT109 a: 34 mm (1.34 in) dia.
Drift Installing needle bearing onic bearing retainer
a ;
NT109 a: 36 mm (1.42 in) dfa.
Drift ® |nstalling output shaft bearing
® Removing output shaft bearing
@ ® Removing output gear bearing inner race
a
NT108 a: 33 mm (1.30 in) dia.
Drift Removing differential side bearing
a ;
NT109 a: 38 mm (1.50 in) dia.
Drift a Removing output shaft bearing inner race
'IEI.
[
<)
v 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.
NT111 d: 2 mm (0.08 in)
728 AT-6



OVERALL SYSTEM

Circuit Diagram

Chs )+ pose Syetem A
: Except models
with ASCD

EM

TGNITION SWITCH
ON or START

FUSE 0/D DFF L@
INOICATOR
LAMP
)

TORQUE OVERDRIVE
CONVERTER CANCEL

CLUTCH SOLENOID
SOLENOID VALVE
VALVE @ @L
PARK/NEUTRAL MT
POSITION (PNP) GA>
SWITCH
N
1 [
2100 _[O—
3D
&
.?/T CEVICE
OVERDRIVE
CONTROL
ON .« OFF SWITCHY FL@S
11 RA
ENGINE THROTTLE .
VA | COCLANT T POSITION BR
TEMPERATURE SENSGR
SENSOR
= 30 51 50 23 49 = = BT
. ECM

AATA31A [HA

el

28
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OVERALL SYSTEM

730

Wiring Diagram —A/T, RL-

IGNITION SWITGH
ON or START AT-A/T ) RL-01
" FUSE
10A E,';,%CK Refer to *EL-POWER".
) $BS) : With ASCD
r———u—l : Without ASCD
| | l I | | : With tachometer
(:)L.—I L.—,"L.—, . K> : Without tachometer
Y Y Y
Y
7
L.—I E203
Y Y Y
[ml 3] 2]l
TORQUE OVERDRIVE COMBINATION COMBINATION
CONVERTER CANCEL METER METER
CLUTCH SOLENOID (O/D OFF (O/D OFF
SOLENOID VALVE INDICATOR INDICATOR
VALVE T : LAMP) LAMP)
WsD.
I 2] & >
= Ll E]
I‘P‘Eil ;li’_":" ORB ORB
E211
""""
] L]
P/B OR/B8
I—I—I E107 I—l-l
""""
O
P/B OR/B
U5
-
P/B - orRmB:{EAD
O v—F 7 — OF/5 8 (N =@
w onuas I
OR/L
OR/B
GBS } il
AT DEVICE
o, (OVER%WE
- CONTROL
orB [ Q}OFVL o -~ SWITCH)
DIODE
PIB
[Eal (5]
KUp ] ECM L.J .—.ﬂ
(ECCS B ] n
CONTROL B B B
MODULE) £ E i
Refer o last page (Foldout page).
efe]4] <> Jsle[7]s 63 D 521 (Vs2) 18) . Eiod
[ %) KR K2 K K S ) £ D ) @ EIBEI A e 1]2]
l- ___________________________________ h
|
I (Mes) , (M67) Me8) |
:|-25262702829I30 %% el ool | ooy, ! (RE E»
i Liofofer) “laaleseat | N2 T [l “fmlala] | N5 | \elelzls/ G
I
____________________________________ !
A T
] 7 T[] 28 A 18[esfs|Cksskes]rs] (Ero)! ‘iv;-
I M77 E105)) E21] E212
: sK[okoklkpakpachaiser] R gsloshoshisfizsfiushasiss]es w1 NJlL Gy S1HED B
N J
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OVERALL SYSTEM

Wiring Diagram —A/T, RL~ (Cont’d)

AT-A/T,RL-02 @

ENGINE THROTTLE MA
_@. COOLANT POSITIGON
TEMPERATURE SENSOR
SENSOR 7
(L2 (L] [| RS A [ Nl [ =
BR/Y B B Y PAL
il ot
| 1 ;
I i LG
] 1
|
I_E_l N N EG
1 I
2 —- | |
[z] PARK/ L] h i
NEUTRAL I I
4/1 POSITION | i EE
s 1 gﬂNP _____________ I i
® |SwrtcH i I
% .y 0 & |& ,‘ :
. LT X ! 4 cL
| 1
I 1
LL.}_I 1 3
8 G/OR ! ! T
rl_l B2 I_l_I I |
2 -------- l l
- n N
1 i B B
NNECTOR-2 -
l :
i ;
riG/OH t I.{ }GYI -GY{Z EA
(F27) —_—'
G/OR BRAY B % PiL 2]
[ il o)l [l El o L-'B RA
NEUT ™ GND-A _ TVO1 AVCC
& BIR
i_l I—i ST
B B B B
2= & a2 & RS
E18 F12
BT
Refer to last page (Foldout page).
P [
EE O - EEEE® AnED AnED @18 . Giol
syolupeenalspelThaeze] W G/ ey  \G[3/ GY A

BR GY EL
iV H.S.

0] [a0]41] [sa[e4fz5] [ss] o
42 23] [+4la5]48]57]38|59]e0]
ag|50] 47]48]62[s364]65)

EEEE

101p102]103] [104] 1050108 112]3
107[108p109] {11of111]112 ﬂ
113[114)115) [118{117118 El7 18

T
EHEQS

AATA33A
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OVERALL SYSTEM

Cross-sectional View

e Band servo piston

Reverse clutch drum : Converter housing

High clutch
Brake band F—q

Reverse clutch ﬂ S—
'_J

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

Qutput gear

™~

Idler gear

Reduction pinion gear |

Final gear———=

Differential case

732 AT-10

Input shaft

oit puV
/ |_~— Torgque converter

[ clutch piston

-—Torque converter

AAT948



OVERALL SYSTEM

Hydraulic Control Circuit

Low & reverse @l
brake Reverse
clutch Forward clutch

FE -

—b B
L L
16

Torque Overrun ' Band servo
High c¢lutch
converter clutch Igl

]

ath speed . |
cut valve 1
7|1 82
timing
-{ 1| valve

=12 EC
accurmuiator
valve

Torque——__
converter
clutch
control

valve

GL

Overrun
clutch
control valve

M

Tl -2 FA
shift valve
34 —
shift
valve [F’SA
x
Torque
converter ; L =
relief valve L - 1st reducing — BR
Pressure 4-2 —L valve h]
regufator sequence
valve valve ST
[} I

Throttle —— ___|_
modifier TR
valve —
"
hill
b

RS

TITr

BT

S [—

_ Kickdown | 2 Tk
OD cancel modifier ST HA
solenoid valve : M
valve £ 1
g EL
Pressure
modifier valve Throtile valve .
Tarque Detent valve . Mo
converter
X : Drain part clutch
. solencid
= Qrifice valve

*: These two partions are actually connected.

AATO23
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OVERALL SYSTEM

CONSTRUCTION

Shift Mechanism

D @ ® @fb i @
UL @
ASRNY S
J. iy X L L
- f [ N\
@4 ® O ép}@ ® @£ ®
{2 Engine side _
AAT373
(1) Torque converter Front internal gear @ Overrun cluich
@ Qil pump Front planetary carrier Low one-way clutch
(3 Input shaft i) Rear sun gear Low & reverse brake
@ Brake band 2 Rear pinion gear @ Parking pawl
@ Reverse clutch Rear internal gear @ Parking gear
@ High clutch Rear planetary carrier @ Output shaft
@ Front sun gear {8 Forward clutch @3 Idle gear
Front pinion gear Forward one-way clutch @ Output gear
FUNCTION OF CLUTCH AND BRAKE
Clutch and brake components Abhbr. Function
@ Reverse clutch R/C To transmit input power to front sun gear @
@ High clutch M/C To transmit input power to front planetary carrier .
i i - tutch
@ Forward clutch FiC connect front planetary carrier with forward one-way clutcl
@2 Overrun clutch o/C To connect front planetary carrier with rear internal gear @
Brake band B/B To lock front sun gear @
When forward clutch @ is engaged, 1o stop rear internal gear @
F - . .
orward one-way ciuteh FIO.C from rotating in opposite direction against engine revolution.
Low one-way clutch L/O.C To s.top fron.t p!anetary. carrier from rotating in opposite direction
against engine revolution.
Low & reverse brake L & R/B To lock front planetary carrier .

734
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

CLUTCH AND BAND CHART

Forward Low

) Band servo Low &
Reverse | High | Forward | Overrun one- one- | erse il
Shift position clutch clutch clutch clutch way way brak Lock-up Remarks
2nd 3rd 4th clutch | clutch rase
apply | release | apply
p PARK MA
‘ POSITION
' REVERSE
R O O POSITION EM
N NEUTRAL
POSITION LG
1st O *1 © . .
D*4 2nd O " © O . Automatic shift E@
3rd O O *1© *2® ® . "SO 1234
ath O| ® @ ® | O O FE
, 1st O O . . Automatic shift 6L
o|Oo]O C oz @
Locks (held sta-
1 st O O . . O tionary) MT
in 1st speed
2nd OO0 | 0O ® 123

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

: Operates. ‘

: Operates when throttle opening is less than 3/16, activating engine brake. [R5

: Operates during “progressive" acceleration.
: Operates but does not affect power tranamission.
: Operates when throttle opening is less than 3/16, but does not affect engine brake.

@000

ST

RS

A

EL
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

POWER TRANSMISSION

“N” and “P” positions

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

e “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

Cutput shaft

J: Lock (Held stationary)

SAT991]
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

“1,” position

® Forward clutch As overrun clutch engages, rear internal gear is locked by the operation of low and
® Forward one-way clutch reverse brake. €l
® Qverrun clutch This is different from that of D, and 2,.
® Low and reverse brake
Engine brake Overrun clutch aiways engages, therefore engine brake can be obtained when A
decelerating.
Power flow Inputlf,haft EM
Rear sun gear
1 LG
Rear pinion gear
$ EC
Rear planetary carrier
.r FE
Cutput shaft
CL
Front planstary gear Rear planetary gear
M

o
Forward clutch B2,
Low & reverse
Ovetrun brake
ELA,
E
L~ Forward 'ﬁ
one-way
clutch
ST
L‘J LR ﬁ] PR
— If\put shaft : Rear planetary carrier Output shaft RS
Gginput BRERSE Locked Pinion SATO%I
BT
FIA
EL
DX
737
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738

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 clutches.

Overrun clutch
engagement condiions
(Engine brake)

D,: Overdrive control 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

4

Rear sun gear

¥

Rear planetary carrier

Qutput shaft

Input shaft

Input m Locked

Held 1o turn clockwise

Forward one-way
clutch

Low ong-way clutch

Transmission of
riving farce B—~C

[=%

-
|

Rear internal 7 |

oxodxy Forward
.;0.
a9

one-way
clutch

Rear sun gear  Rear planetary carrier

Output _ Pinion

Output shaft

SAT982I
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OVERALL SYSTEM

Shift Mechanism (Cont’d)

“Dy”, “2,” and “1,” positions

® Forward clutch
® Forward one-way
clutch

® Brake band

Rear sun gear drives rear planetary carrier and combined front internal 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 1st speed.

A

Overrun clutch
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

A4

Rear pinion gear

Rear planetary carrier

.

Output shaft Front internal gear

4

Front pinion gear

4

Front planetary carrier

4

Forward clutch

\ 4

Forward one-way clutch

\

Rear internal gear

-y

Input shaft

Front planetary gear
—_— e,

Rear planstary gear

Forward one-way

¢luteh Low one-way clutch

RAear internal gear
Overrun

1 Input

Input shaft

Front sun gear Rear sun gear Output shaft

Divided force

) {Speed increase)

B Finion

m Locked

SATS83I

LE

EC

FE

GL

MY

FA

ST

5

EL

5%

AT-17
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740

OVERALL SYSTEM

“D,;” position

Shift Mechanism (Cont’d)

® High clutch
® Forward clutch
® Forward one-way cluich

Input power is transmitted to front planetary carrier through high clutch. And front planetary carrier
is connectad to rear internal gear by operation of forward clutch and 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
engagement conditions

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

Power flow

Input shaft

High clutch

Front carrier

4

Forward clutch Rear sun gear

4

Forward one-way clutch

\ 4

Rear internal gear

Rear pinion gear

Rear planetary carrier

4

Output shaft

Front planetary gear Rear planetary gear

Forward one-way
clutch Low one-way clutch

o B

Forward || Transmission of

cluteh i driving force B-—»A
___________ ) :
1

1

o

i
' Overrun

i

| |

} 1

i

B i
b 1
dL 4L clutch Gl !
v v I :
- — !
1

i

1

]

]

L
clutch | |[] e U !
e i , Forward
. o] 3 one-way e

‘ -/i clutch

*\_H_ Rear ?
i—-J planetary -
'y

carrier

Input shatt

tnput  BRREEE L ocked

Front planetary carrier Output shaft

2 Output il Pinion SATG04]
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OVERALL SYSTEM

“D,” (OD) position

Shift Mechanism (Cont’d)

AT-19

@ High clutch Input power is transmitted to front carrier through high clutch.
® Brake hand This front carrier tums around the sun gear which is fixed by brake band and makes Gl
® Forward clutch (Does not affect power |front internal gear (output) turn faster.
transmission}
. At D, position, there is no one-way clutch in the power transmission line and engine MA
Engine brake ) )
brake can be obtained when decelerating.
Power flow Input shaft EM
High clutch
3 LG
Front planetary carrier
‘ EG
Front pinion gear
‘ FE
Front internal gear
‘, CL
Rear planetary carrier
! | MT
Output shaft
Front planetary gear Rear planetary gear
Forward one-way 20
clutch Low one-way clutch
BR
Overrun
clutch
{ ] ST
&S
_ BT
tnput shaft Front sun gear Front planetary carrier out
put shaft
Input m Locked Qutput m Pinion SATOOS! I}{'A
el
(B4
741



OVERALL SYSTEM

“R” position

Shift Mechanism (Cont’d)

® Reverse clutch

® Low and reverse brake

brake. .

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

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

Engine brake

obtained when decelerating.

As there is no one-way clutch in the power transmission iine, engine brake can be

Power flow

Input shaft

4

Reverse clutch

4

Front sun gear

4

Front pinion gear

$

Front internal gear

:

Qutput shaft

Reverse % ‘

Front planetary gear

clutch

Rear planetary gear

C LTS

i
Input shaft

Input

ET
P,
Mlalalels!

]

ATL P -'..-"l—“"".‘—‘: P

Forward one-way
clutch
B

——

m Transmission of

i ! driving force A—B
i (Does not aifect power
| transmission)

I
I
|
I
i
dl Low & reverse, .., .. .

il 7 planetary 77072

=]

carrier

Output shaft
SAT997I

742
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OVERALL SYSTEM

Control System

RLAFO3A @l

B

Engine EM

1A

LG

E®

FEe

Throttle sensor F——————e -

CL

Governor valve

Torque converter clutch
solenold valve

(Y

ECM

——s= : Electrical signal
Overdrive cancel

. * : Hydraulic pressure
solenoid valve ¥ P

L e e = —— 4 AATI51

Overdrive control switch

FA

BR
ST
RS
BT
HA

EL
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744

OVERALL SYSTEM

Function of Control Valves

Valve name

Function

Detent valve

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

Throttle valve

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

Manual valve

Directs line pressure to oil circuits corresponding to select positions.

Circuit

@)

@ @

Position

=M IOVZ|3|D

Line pressure

X : Drain
AATOB5A

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

Pressure regulator valve

Regulates oil under pressure discharged from oil pump to provide optimum [ine pressure in relation to
driving conditions.

® 1-2 shift valve
® 2-3 shift valve
® 3-4 shift valve

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

Qverrun clutch control vaive

Activates overrun clutch during “1” position driving.

Pressure modifier vaive

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

Kickdown modifier valve

Regulates {Decreases) line pressure to direct it o both throltle 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 increases at low vehicle speeds but not at high
vehicle speeds. When downshifling 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 to dampen angine brake shocks when downshifting from 2nd
gear to 1st gear in “1” position.

Torque converter relief
valve

Prevents an excessive increase in torque converter pressure.

Throttle modifier valve

Regulates (Reduces) kickdown maodifier pressure and directs it to both 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

Torque converter clutch
control valve

Activates or deactivates lock-up function.

4-2 sequence valve

Prevents band servo pressure from draining before high clutch pressure and band servo release
pressure drain (from same circuit) during downshifting from 4th to 2nd gear.

AT-23
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OVERALL SYSTEM

Hydraulic Control System
LINE PRESSURE CONTROL

Kickdown
modifier valve
T I_ %
l -
x i ® Line pressure X Drain
{D, 2 and 1 positions] (Line pressure)
- P Prassure modifier ® Kickdown
Drain e valve [T x medifier prassure
2o & Line pressure ¢
— - {2nd, 3rd
and OD) % Drain Throttle
Torque . maodifier

34shift  yae

vaTlve @ Throttle
I

r pressure

i)}

converter =— L
relief valve e

® Pressure-modifier
pressure

— 1-2 ghift
valve

~—@ Line pressure
{2 and 1 positicns) Detent valve i

2-3 shift valve Throttle valve
X Drain

Pressure regulator
valve

AATODSGA

Operation

The oil pump is driven by the engine. The pressure of ¢il 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 throtile valve 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
%LI ) L] pedal is depressed, the spring also pushes the throttle
— : N valve.
L et vave Jhmme el ® When throttle (opening) position is greater than 7/8 of full
¥ throttle, the detent valve directly attempts to push the
L""‘“"’ opening throttle valve. At this point, throttle pressure control does not
ore than 7/8: . e . s
| U occur so that only kickdown modifier pressure is directed to
o T each valve.
I—lj
AATO87A
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OVERALL SYSTEM
Hydraulic Control System (Cont’d)

SHIFT CONTROL

“D” position
@l
4th “apply”
3rd “release” MA\-
/_ /— 2nd “apply”
FANEN,
\1; Forward EM
/ Band servo cluteh
3-4 shift valve l J
LG
2.3 shift.valve 1-2 shift valve
EG
EE
4 GL
= BT

\— ® Governor

pressure
Governor PRND2 1 @ Line pressure F A
valve

Manual
valve

' 5 i X : Drain
]

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- BEga
sure discharged from the governor valve which monitors vehicle speeds.

When the vehicle attains the specified speed, the 1-2 shift valve moves upward. Oil passage (1) is then
opened to oil passage (@) to permit the flow of the band servo 2nd “apply” pressure (as a line pressure). BR
As vehicle speed increases beyond the specified speed, the 2-3 shift valve moves upward. Qil passage

@ 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 valve moves ST
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 RS

gears, and vice versa.

747
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OVERALL SYSTEM

Hydraulic Control System (Cont’d)
“2” position

4th “apply”
Overrun B , 9rd "release” Forward
clutch 2nd “apply” clutch
Band servo
2-3 shift valve 1-2 ghift valve
71 )
| \\ j | 1l
PN
Manual
® Governor v
Governor pressure vave : n 2 x'ﬂ
valve PRND21 . ? X 1 Drain
@ Line prassure : AATOS9A

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

“1” position
4th uapplyu
High — | 3rd “rolease
clutch | / 2nd “apply”
m]]—ﬁand servo

—

]

2-3 shift valve 1-2 shift alve

BN = V|
\ . 1st reducin A
® Governor lemual 79 = valve ?
pressure vave 1
PRND21 Line pressure X : Drain AATOB0A

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
Hydraulic Control System (Cont’d)

SHIFT TIMING CONTROL

Low vehicle speed High vehlcle speed
Band servo piston Band servo piston
High High 3rd
clutch clutch “release™
ol 1

3-2 timing vaive Jl —

o] i 1 O

3-2 timing valve

[ - . , ~
..__‘j |-
| o o
J pressure
_Tl __d
Drain Drain

{From 3-4 shift valve) (From 3-4 shift valve}

AAT091A

Operation of 3-2 timing valve

e When govemnor pressure is low at low vehicle speeds, the 3-2 timing valve is held at the right posi-
tion and oil passage (O is opened to oil passages @ and (@.

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 (@ 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 (@) is then opened to oil passage @, and oil passage ® is closed. The band servo 3rd “release”
pressure is drained via oil passage & 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.

AT-27
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750

OVERALL SYSTEM

LOCK-UP CONTROL

Hydraulic Control System (Cont’d)

Lock-p “CFF”

ECM
p re= 4
1
= cancel
solencid
® Line
pressure ———=
Throttle sensor
{Idle switch}
Kickdown modifier

pressure {During kickdown]
Line pressure {2 and 1 positions)—

Torque converter

Lack-up released
Lock-ap applied

Lock-up “ON”

CHG)
Battery

Lock-up '
cancal
" solenoid

ecm

H—e

. W
@ Line
pressure

Throttle sensor
{Idle switch}

Torque converter
— Lock-up released
+— Lock-up applied

o
Band servo l Bland sarvo
’___T l piston ——Hh piston
Pressure @ 4th spead f l GK 4th speed
regulator vaive cut valve me‘::_ cut valve
regulal —
valve
Torque p— Torque
converter clutch converter ciutch
control valve control valve
~— ® Governor f -— @ Governor
pressure pressure
Torque converter | Torque converter f
N relief valve 3-4 shift valve
relief valve 3-4 shift vaive
AATO92A
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OVERALL SYSTEM

Hydraulic Control System (Cont’d)

Lock-up “OFF”

.
a)

b)
c)
L 4

When the “lock-up” is released, the torque converter 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 (&), and.is directed to the oil cooler via the torque converter and oil passages @
and (@). Since “release” pressure within the torque converter is equal to or greater than the “apply”
pressure, the “lock-up” is released.

The foliowing pressures attempt to move the 4th speed cut valve downward via oil passage 9.
Torque converter clutch 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,)

Torque converter clutch solenoid valve operation

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 (& and to open oil passage ® to drain oil passage (®.
Torque converter relief pressure, which was applied to the lock-up “release” side, passes through oil
passages (@ and (@, and is applied to the torgue converter. Since the “release” pressure is then
drained, the “lock-up” is applied.

The torque converter clutch solenoid valve is installed on the control valve body.
The torque converter 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:
e 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 (9 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:
e 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

Da with OD switch *“QN" Ds with OD switch “OFF”
ObD switch 0D switch
HON" JIOFFH
QD cancel 0D cancel
solenoid “OFF” solenoid “ON”
- @®Lina - @Line
Overrun clutch 3 pressuire Ovetrun ciutch pressure
controt valve shift valve control valve
<« ®Llinepresswre PR 0 [T - @ Line
s pressure
k3
— To 2-3 shift —w To 2-3 shift
valve valve
From throtte From throttle
modifier valve X: Drain modifier vafve
AATO93A

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 valve
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

SAT288G

SATB38A

SATB47B

SAT513G

A/T Fluid Check

FLUID LEAKAGE CHECK

1. Clean area suspected of leaking, — for example, mating
surface of converter 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 coior Suspected problem
Dark or black with burned odor Wear of frictional material
Water contamination
Milky pink — Road water entering through filler
tube or breather
Vamished fluid, light to dark brown | O 0aton .
— Over or under filling
and tacky .
— Qverheating

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.

RA
EM
LG
EG
e
GL
MIT
FA
BR

ST
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TROUBLE DIAGNOSIS—Basic Inspection

SAT767B)

vz

-
\§\ i i
Wi
27227 N\ N
Less Y ;;;

XY Gl
than

<£]7 (R
\C

|

5 sec. : E§§§§tﬁ!’
% > 2‘»“‘,
” SN
W
£

SATS514G

SATF71B

754

Stall Test (Cont’d)

5,

=0 0o

Start engine, apply foot brake, and place selector lever in
“D” position.

Accelerate to wide open throttle 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
H 0 L
b O : Stall revoiution is normal. .
2 H (8] L H : Stall revolution is higher MA
than specified.
1 H ° L L : Stall revalution is lower
R 0 H L than specified. EM

Damaged componanis

ﬁ 6
B S = |
Forward ////”/ | ~Torque
clutch : converter .
= | cluteh EG

Low & reverse hrake piston
Qverrun clutch \ H : o 4 ; FE
Forward one-way !
clutch Engine
T
L Torque converter EA

one-way clutch

~- Reverse clutch

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

Low one-way clutch

Bl
HA
r Clutches and brakes except
high clutch, brake band and EL
D H 0 overrun clutch are OK.
H o (Condition of high clutch,
brake band and overrun
1 H 0] clutch cannot be confirmed by D4
A g 0 stall test.)
Selector lever position Judgement

AATE59
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TROUBLE DIAGNOSIS-Basic Inspection

Test port for
governor pressure

Test port for
line pressure

SAT565D

RS,

SATE47B

Qil pressure gauge set
(J34301-C)

T

Ly
/bﬁt/\?\
(®

SAT513G

SAT494G

756

Line Pressure Test

LINE PRESSURE TEST PORTS

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

LINE PRESSURE TEST PROCEDURE

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

2. Drive vehicle for about 10 minutes 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 wheels.
Continue to depress brake pedal fully while performing line
pressure test at stall speed.

5. Start engine and measure line pressure at idle and stall
speed.

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

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

Line pressure is low in all positions. ® Oil pump wear
® Control piston damage

® Pressure regulalor valve or plug sticking

® Spring for pressure regulator vaive damaged A

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

® Clogged strainer

]

Line pressure is low in particular position. ® Fluid pressure leakage between manual valve and
particular ciutch 16
® For example, line pressure is:
. — Low in “R” and “1” positions, but
At idle - eyt "
— Normal in “D” and “2” positions. EG
Therefore, fiuid leakage exists at or around low and
reverse brake circuit.
Refer to “CLUTCH AND BAND CHART”, AT-13. FE

® Maladjustment of throttle position sensor
® A/T fluid temperature sensor damaged
® Line pressure solenoid valve sticking CL
@ Short circuit of line pressure solenoid valve circuit
#® Pressure modifier valve sticking

® Prossure regulator valve or plug sticking MET
@ Open in dropping resistor circuit

Line pressure is high.

Line pressure is low. ® Maladjustment of throttle position sensor
® Line pressure solenoid valve sticking
® Short circuit of fine pressure solenoid valve circuit
At stall speed o

® Pressure regulator valve or plug sticking
@ Pressure modifier valve sticking . A
® Pilot valve sticking

GOVERNOR PRESSURE TESTING
1. Check A/T and engine fluid levels. If necessary, add fluid.
2 Drive vehicle for about 10 minutes or until engine oil and ST
ATF reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F) RS
3. Install pressure gauge to governor pressure port.

BT

HA

4. Set parking brake and block rear wheels.

5. Jack up front wheels.

6. Set selector lever in “D” position and gradually depress EL
accelerator pedal.

Be careful of rotating wheels.

SAT498G
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TROUBLE DIAGNOSIS—Basic Inspection

SAT499G

758

Line Pressure Test (Cont’d)
Governor pressure:

& 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/em? psi)
G km/h {0 MPH) 0{0,0)

16 km/h (10 MPH) 59-69(0.6-0.7,9-10)

32 km/h (20 MPH) 108 - 127 (1.1 - 1.3, 16 - 18)

80 km/h (50 MPH) 284 - 343 (2.9 - 3.5, 41 - 50}

If not within specification, check governor valve assembly.
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 lever in
“P” position. Release parking brake to make sure vehicle
remains locked.

“R” POSITION

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

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

“N” POSITION

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

2. Release parking brake with selector lever in “N” position.
Lightly depress accelerator pedal to make sure 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

& - - r /
A\ ,-—-/ )
w

L

AAT7971

Drive in different
throttle conditions.

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 schedule as a reference, drive vehicie 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 vehicle 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

A L N

o

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 transaxie does
not upshift to 3rd gear.

Drive vehicle at 25 to 35 km/h (16 to 22 MPH) with half to
light throttle 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 transaxte 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 vehicle in “1” 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.

AT-37
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TROUBLE DIAGNOSIS—-Basic Inspection

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, - Dy D,— D, D,— D, D, — D, D, =D, 1, = 1,
51 - 59 97 - 105 142 - 150 88 - 96 39 - 47 48 - 56
Full throttle (32 - 37) (60 - 65) - (88 - 93) {50 - 60) (24 - 29) {30 - 35)
29 - 37 52 - 60 101 - 109 67-75 41-49 8-18 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 o Vehicle speed km/h (MPH)
. Gear position
opening Lock-up ON | Lock-up OFF
106 - 114 68 - 76
ON (D.) 66 - 71) (42 - 47)
2/8
106 - 114 68 -76
OFF By (66 - 71) (42 - 47

760 AT-38



TROUBLE DIAGNOSIS—Basic Inspection

NOTES
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TROUBLE DIAGNOSIS—-General Description

Symptom Chart

DESCRIPTION

Numbers are arranged in the order of inspec-
tion.

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.

ON VEHICLE

\ 4

&

Park/neutral position {(PNP) switch and wiring

2 ]
z 3 2
fp— . § > 4 > w
157 : Valve suspected to be malfunctioning & 5 E Bl%
o o b B z 215
=] i i 2 8| B
© @ a % a|lo| o |5 %
5 2 gle 2 SlB|Elg|Bislsll2)
T 8 5 3 218|288l |z2i212]|%e
3 = a ¢ Sl |lo|g|ES|lE(E|E|S]|5
2 3 = ¢ 5(°|l=|S|zIE|E|E)2| 2
- = 5 £ s|El2|8|ws]l@|a| s | 3
5 & = 2 BlBlE|lE|8lxie|elB|e
L a F o J|O0jF|E{ad|e ||~ ]|0|a
Sharp shocks in shifting from “N" to “D" posilion 1 2 5 3 4|7 i '
When shifting from 1st to 2nd or
2nd to 3rd T2 4 3|68
When shifting from 3rd to 4th 1 2 . [4 . 3]5

_ When shifting from “D” to “2" and
Shift shocks “1" position. 4 2 4 als
When overdrive control switch is . ’

set from ON to OFF

X’\Ten s.h_lftmg from 2nd 1o 1stin 1 2 _|la . sts
17 position
When shifting from 1st to 2nd 1 2 4 315
Shift slippage when upshifting When shifting from 2nd to 3rd 1 2 4 3|86
When shifting from 3rd to 4th 1 2 4 31|65
When shifting from 4th fo 2nd 1 2 5 3|6
Shift slippage with accelerator When shifting from 4th to 3rd 1 2 4 3186
i
pedal depresssd When shifting from 4th to 1st and 1 P 5 3|6
shifting from 3rd to 1st ’ ’
When vehicle starts 1 2 . 4 . 3|86
Poor power/acceleration
When upshifting 1 2 . {4 . 3|7
}‘Nnen s.h.lﬂlng from “D” to “2” and 1 2 . |a a3ls
1" position
. . When overdrive control switch is
No engine braking sel from ON to OFF i 2 .14 . 3|7
Y\I,r]en slh'iﬂing from 2nd to 1stin 1 2 . 4 . als
1" position
Too low a gear change point from 1 3 a | g
2nd tc 3rd and from 3rd to 2nd . ’ ’
Too high a gear change peint
from 2nd to 3rd and from 3rd to 1 . . 3 . 2186
Shift quality 2nd
Too low a gear change point from 1 ) _ a _ 5> | g

2nd to 1st in “1” position

Too high a gear change point 1 3 o | 8
from 2nd to 1st in “1” position . . ’
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TROUBLE DIAGNOSIS—General Description

Symptom Chart (Cont’d)

A

=
B 8

Gl

L

FA

BR

ST

RS

BT

HA

ELL

OFF VEHICLE

sjusucdwos Bupyed

pueq axelg

Yoo 9sieAsl g MO

2

1

17

1

1

YoIn|z ABM-3U0 Mo

GO LrIang

16

15
10

LoIN|o ABM-5U0 pIemIO

Yoo pieauoy

14

13

10

yonfe ubip

YoIN[o 9sienay

i1

10

dwnd o

Japaauos snbiog

8

1

ON VEHICLE

Bumm pue youms |o1UoD SALPIAAD

lojow Japrels pue yaums uomubi

d-N Jcrenwnosy

SSEB|E) OAIBS JOJRINUINODY

aAjBA PIOUSIOS UoINd JalsAucs anbiol

BAJEA DIOUSIOS |20UBD BALPIAAD

AAJBA J0UIBAQL)

sinsseld Joulanon

arfea sousnbas z-

SA[BA [0JJUOS YaINP JapsAL0s anblo)

aABA 1ND poads Ly

SABA IBJIPOW SO L

BABA Ja1121 18p2Au0D anbio]

anjea Bupnpal 1s|

aaea Buwwn g-g

SABA IOJB(NLUINDOE 2-|

SA|BA JBJIPOLI UMOPXOIY

gl

DB
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TROUBLE DIAGNOSIS-General Description

Symptom Chart (Cont’d)

ON VEHICLE

Y

F 3

Numbers are arranged in the order of inspec-
tion.

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 parform the inspection.

: Valve suspected to be malfunctioning

Pressure regulator valve
3-4 shift vaive
Qverrun clutch control valve

2-3 shift valve
1-2 shift valve

Park/neutral position {PNP}) switch and wiring
Manual valve

Fluid level and fiuid quality
Engine idling speed

Line pressura

Control valve

Throttle wire

GControl cable
1 Throttle valve & detent valve

Pressure modifier valve

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

w
N

[=>]

T

Failure to change gear from 3rd to
2nd with accelerator pedal 1 . . 3 . 2] 86

i

depressed

Failure to change gear from 1st to 1 3 2| 6
2nd in “D” and “2” position ’ ’ ’

Shift quality Vehicle does not start from 1st in 1 3 o | e it
“D" and “2” position ’ ’ ' &

e

Fallure to change gear to 3rd and i 3 5> | g
4th in “D" position ' ' ’

b

Hdud

Changes gear to 1st directly when
selector lever is set from “D” to 1 . . 3 :
“1” position i

Changes gear to 2nd in “1” posi- 1 ) ) 3 . 5 6 | : 3 x

tion 4 8 4
; i

:;c::k-up point is extremely high or 1 ' _ 3 . 216 3

Torgue converter does not lock- 3 ) ] 3 _ 2|7

Lock-up quality up

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 5 3
positions other than “P™ and "N” positions .

Vehicle moves with selector lever in “P” position . 1

764, _ | AT-42



TROUBLE DIAGNOSIS—-General Description

=
= 8 9 8

FE

eL
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ST

RS

OFF VEHICLE

slusuoduwios Guppey

puEq axeIg

YoIN 9SI8ABI B MO

Uoingo Aem-suo mon

YOIND UNLANG

_._B:_o Aem-8U0 premiod
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yamn ybiy
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dwnd o

lapsAuco enbio|

Symptom Chart (Cont’d)

ON VEMICLE

Buuim pue Yyoums [0 SALPIBAQ

JOJOW JapE}s pue youms Laub)

Qa-N J01EINWNSDY

2586(6] DAIBS I0JBINWINDDY

BABA DIOUBIOS YN JEUSAUOS Bnbial

BABA DIOUS|OS [9OUED SALDISAD

DAJEA JOLLBADY)
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aajea Buwy z-g
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TROUBLE DIAGNOSIS

Fuse

Ignition

switch
Torque
converter
clutch
solenoid
valve

30
ECM {ECCS control medule)

AATO52

(1[2]?) |[EcmECCs [o] control mocut} |

Solenoid valve 30

harness ¢onnector
P/B P/B

AATE53,

Component Inspection

TORQUE CONVERTER CLUTCH SOLENOID VALVE

When the malfunction indicator lamp indicates DTC (0904)
P1550, perform “TROUBLE DIAGNOSIS FOR DTC P1550” in

B DISCONNECT
€ e

G@}D Solenoid valve
harness connector

Y‘
® o

AATOR4

TEs DISCONNECT
€

Solenoid valve
harness connector

Torque converter
clutch solencid
valve #
Overdrive
cancel /
solenoid
valva

AATI55

aap

Solenoid valve
harness connector

AATO56

766

EC section.
CHECK GROUND CIRCUIT. NG | Repair or replace hamess
1. Turn ignition switch to OFF position. | between ECM and torque
2. Disconnect ECM harness connector and converter clutch solenoid
torque converter clutch solenoid valve valve.
harness connector.
3. Check resistance between terminals @
and ©9). '
Resistance:
Approximately 0(}
l OK
E
CHECK POWER SOURCE CIRCUIT. NG | Check the following items:
1. Turn ignition switch to ON position. | ® Ignition switch and fuse
2. Check voltage between terminal (3) and Refer to EL section
ground. ) (“POWER SUPPLY
Voltage: ROUTING").
Battery voltage ® Harness continuity
OK between fuse and torque
converter clutch solenoid
valve
CHECK TORQUE CONVERTER CLUTCH |NG | Replace torque converter
SOLENOID VALVE 7| elutch solencid valve.
{(RESISTANCE).
Check resistance between torque con-
verter clutch solenoid valve terminals @
and @
Resistance:
Approximately 250
OK
D]
NG

CHECK TCRQUE CONVERTER

CLUTCH SOLENOID VALVE

{OPERATION).

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

2. Check torgue converter clutch solenoid
valve operation.

¢0K

®

{Go to next page.}

AT-44

| elutch solencid valve.

Replace torque converter




TROUBLE DIAGNOSIS

Component Inspection (Cont’d)

®

:

SAT740H

CHECK CONTROL VALVE.

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

2. Check torgue converter clutch control
valve.

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

® Vaive 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

4

OK

Repair control valve.

Is malfunction eliminated?

No

Yes

b 4

INSPECTION END

AT-45

.| Check control valve again.

Repair or replace control
valve assembly.

MA

EM

LG

EC

FE

€L

BT

FA

BR
ST
RS
BT
A
EL

o3

767



TROUBLE DIAGNOSIS

Fuse

Tgnition switch

/D OFF

gl:é’glflve indicator
solenoid lamp
valve
Overdrive
contirol
switch

AATIE7

SAT731H

OFF

E DISCONNECT
A€

(65

AATOT1A

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

CANCEL SOLENOID VALVE

CHECK OD OFF INDICATOR LAMP CIR-
CUIT.
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 [§] .

NG

h 4

Check the following items:

& (O/D OFF indicator lamp
Refer to EL section (“METER AND
GAUGES").

® |gnition switch and fuse
Refar to EL section (“POWER SUPPLY
ROUTING”).

solenoid valve

AAT987

768

OK

IE ¥

CHECK OVERDRIVE CONTROL

SWITCH.
Check continuity between overdrive con-
trol switch terminals @ and (8.

Replace overdrive control

NG
7| switch.

Check resistance between overdrive can-
cel solencid valve terminals (2) and @).
Resistance:

Approximately 250

OK

Y

Check the following items:

® Harness continuity between fuse and
overdrive cancel solenoid valve.

@ Harness continuity between overdrive
cancel solencid valve and overdrive
control switch.

® Condition of diode {Only modeis with
ASCD).

OK
v

INSPECTION END

Cyrame e | canuy
ON No
OFF Yes
OK
CHECK OVERDRIVE CANCEL SOLE- NG__ Replace overdrive cancel
NOID VALVE. solenoid valve,

AT-46



TROUBLE DIAGNOSIS

Component Inspection (Cont’d)
PARK/NEUTRAL POSITION (PNP) SWITCH

L _ el
) 5 CHECK PARK/NEUTRAL POSITION OK INSPECTION END
H (PNP) SWITCH CIRCUIT. "
PN T 1. Turn ignition switch to ON position. (Do A
not start engine.)
22 2. Check voltage between ECM terminal

ECM (ECCS control module)

@ and ground while moving selector EM
lever through each position.
“P7, “N” position: OV

“R”, “D”, “2”, “1” position: Battery Lo
voltage

AATS42

NG
EG

E h 4
CHECK PARK/NEUTRAL POSITION
(PNP) SWITCH.
® Check continuity in “N”, “P” and “R"
positions.

NG__ Check the following items:
| ® Harness continuity EE
between ground and
park/neutral position

® With manual lever held in each (PNP) switch @L
position, turn manual shaft 1.5° in both Harness continuity
_ _ directions. {(When manual lever is in between park/neutral
e Il each position, continuity normally exists position {PNP) switch MT

i || ECM(ECCS [O] control module)] Ach postt nom
> within 1.5° range.) If continuity does not and ECM
exist equally in either direction, properly ® Harness continuity
adjust park/neutral position (PNP) between park/neutral

CONNECT

G/OR
switch. Refer to AT-56. position (PNP) switch
and back-up lamp.
. Terminal No.
Position FA
IO &
Park or neutral
position o1 C =y,
Reverse OO
AATO10A
lE FOK BR
Y - o) INSPECTION END
TS, Eé}_p@u Sii
<!,
=
f’fa‘). )ﬁﬁ"-i-‘ / 3[4
_.;!‘;‘("@‘,E."-e)
BT
Park/neutral position (PNF} switch
AAT439A|
A
EL
DX

AT-47 769



TROUBLE DIAGNOSES — A/T Shift Lock System

Description

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

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

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

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

The shift tock 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

O o |
Steering column
I a
ASCD brake switch
(shift lock brake switch)—/

|
h ) [/

— A/T device harness conneactor

Shift lock solenoid

Right side

Park position switch
harness connector

Left side

AAT440A

770
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TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram — SFT, Rl. —

‘%
D O o 2] o [

G G
I [
o~ g FELEASED e o~ FFLEASED
SWITCH
DEPRESSED (SHIFT LOCK | DEPRESSED
BRAKE
SWITCH)
=] ]
L/OR L/OR
|
To EL-ASCD «u L'E mm
|
LOR
O CEAD

of |

il

B

C

IGNITION SWITCH AT-SFT,RL-01
ON or START
—‘—’_ FUSE |Referio “EL-POWER".
758 |BLOCK
JB)  With ASCD
: Without ASCD

SHIFT
LOCK
BRAKE
SWITCH

&= Il
[2] N AT
R B DEVICE
;; SHIFT PARK-  |(M36)
LOCK POSITION
% SOLENOID SWITCH
i “
L (EDEW 8 B IB
B o[ A L L
M43
Ol G50, @) @ 3M
L T2Ta74Ts] 6f “w [sngeflev] oy W

L L

AT-49
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WA

E

LC

EC

FE

el

M7
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TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure
SYMPTOM 1:

e Selector lever cannot be moved from “P” position with
key in ON position and brake pedal applied.
¢ 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:

e ignition key cannot be removed when selector lever is

set to “P” position.

e It can be removed when selector lever is set to any

position except “P”.

musmcw

.

()

L/OR
uIn
—1® & 1

Turn ignition switch to ON position. (Do

not start engine.)
® Check voltage between A/T device har-

ness terminal @ and ground.

772

Brake pedal Voltage
AATS40 Depressed v
Released Battery voltage
OK
v

{Go to next page.)

AT-50

Check key interlock cable for damage. NG._ Repair key interlock cable.
oK "| Refer to “Key Interlock
Cable”, AT-52.
Check selector lever position for damage. NGL Check selector lever. Refer
oK "| to “ON-VEHICLE SER-
VICE — Park/Neutral Posi-
tion (PNP} Switch and
Control Cable Adjustment”,
AT-56.
CONMECT Ty,
H.5. G m Jr
ASCD brake switch CHECK POWER SOURCE. NG .| Check the following items:
ffh'" tock brake switch) 1. Turn ignition switch to ON position. (Do “| 1. Harness for short or
arness connector .
net start engine.} open between battery
i 2. Check voltage between ASCD brake and ASCD brake switch
switch {shift lock brake switch) or shift (shiit lock brake switch)
lock brake switch harness terminal (‘D or-shift lock brake switch
o & and ground. harness terminaf
= Voltage: Battery voltage 2. Fuse
AAT441A - .
3. Ignition switch (Refer to
OK .
E EL section.)
DISCUNNEC‘I’
W = ;
e
hames‘;";’f,medo, CHECK INPUT SIGNAL. NG | check the following items:
(AT DEVICE). 1. Harness for short or

open between A/T
device harness connec-
tor terminal @ and
ASCD brake switch
(shift lock brake switch)
or shift lock brake switch
harness connector ter-
minal @

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




TROUBLE DIAGNOSES — A/T Shift Lock System

£

AST device
harness connector

AATS41

Diagnostic Procedure (Cont’d)

@l
CHECK GROUND CIRCUIT. NG | Repair hamess or connec-
1. Tum ignition switch to OFF position. | tor. MA
2. Disconnect A/T device harness connec-
tor.
3. Gheck continuity between A/T device EM
harness terminal (‘D and ground.
Continuity should exist.
OK LG
Y
CHECK PARK POSITION SWITCH. NG | Replace park position =6
Refer to “Component Check”, AT-53. switch.
oK '
v e
CHECK SHIFT LOCK SOLENOID. NG | Replace shift lock solenoid.
Refer to “Component Check”, AT-53. "
GL
oK
4
Reconnect shift lock hamess connector. MT
. h 4
Turn igniticn switch from OFF to ON posi-
tion. (Do not start engine.)
FA
A 4
Recheck shift lock operation. NG | 1. perform AT device
input/output signal
OK . .
L inspection test.
3 2. If NG, recheck harness _
INSPEGTION END connector connection. BR
8T
RS
BT
HA
EL
1oX
AT-51 773



TROUBLE DIAGNOSES — A/T Shift Lock System

Key Int'erlock Cabie

Selector lever
release button

Selector
lever

Steering lock

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

Steearing column

Slider
Adjuster holder

Key interlock
Casing cap cable

Control cable
Bracket

AAT442A

774

CAUTION:

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

e 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

Squeeze lock tabs on slider to 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 lNSTALLATION

1. Remove key from key cylinder.

Koy interlack 2. Set key interlock cable to steering lock assembly and install @]
lock plate.
3. Clamp cable to steering column and fix to control cable with
band. A
4. Set control lever to “P” position. _
EW
Lock plat?AAT624
5. Insert interlock rod into adjuster holder. Le
Key interlock rod .
EC
FE
GL
M

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

FA
Bracket LA,
Key interlock rod
AATT13
BR
DISCONNECT [ SCONNEST component CheCK
=3 £ _ SHIFT LOCK SOLENOID
A/T device Shift lock solenoid . . . ST
harness connector harness connector e Check operation by applying battery voltage to A/T device
terminal ® and shift lock solenoid harness terminal (@).
RS
BT
KA
Eﬁ DISCONNECT &' DISCONNECT PARK POSITION SW|TCH
K i@ K Eﬁj] e Check continuity between A/T device harness terminal (O
AT device Park position switch and park position switch harness terminal (. EL
harness connector harness connector

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

Yes

I@:ﬁ\ (s E' Condition Continuity X
) B L

Except above No

* @

AAT162A

AT-53 775



TROUBLE DIAGNOQSES — A/T Shift Lock System

& CISCONNECT
A€

ASCD brake switch (shift lock brake switch)

AATAA4A

776

Component Check (Cont’d)

ASCD BRAKE SWITCH (SHIFT LOCK BRAKE
SWITCH) OR SHIFT LOCK BRAKE SWITCH

e Check continuity between terminals () and .

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

Check ASCD brake switch (shift lock brake switch) or shift
lock brake switch after adjusting brake pedal — refer to BR
section.

AT-54



ON-VEHICLE SERVICE

Control Valve Assembly and Accumulator

REMOVAL @

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

EM

LG

3. Disconnect A/T solenocid harness connector.

AT solenowd
hamess connector

e

FE

Gl

o) B,
Harness ' _-f

gl
l@ ten‘ningl body:
R

St \ A
AATEDS .
R BR
4. Remove control valve assembly by removing fixing bolts.
Bolt length, number and location:
Bolt symbol @ © @ ST
Bolt length “¢” mm (in}| 25.0 33.0 40.0 43.5
Q (0.084) | (1.209) | (1.575) | (1.713) RS
Number of bolts 2 6 5 2

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- Hg
sary. Refer to AT-88.

EL

SATS88G

AT-55 -



ON-VEHICLE SERVICE

Control cable

- ok Malnu_al shaft
g . , Y
¥ a r{’ = { l\&r
34 2y (o) A
‘J =
= ._—-;'- = \T

\ @[Uj 11.8 - 147 Nem
2 2(1.20 - 1.50 kg-m,
87 - 10.8 ft-Ib)

|

/
o

AATIBO

]{ position
¥o, (PNP} switch

[N

L
AATADBA)

778

Control Valve Assembly and Accumulator

(Cont’d)

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

e Hold each piston with a rag.

INSTALLATION

e Tighten fixing bolts to specification.
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-lb)
e Set manual shaft in Neutral position, then align manual
plate with groove in manual valve.

s 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 shouid 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 contral 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 illustration.

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 lever moves smoothly.

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

Park/Neutral Position (PNP) Switch
Adjustment

1. Remove control cable end from manual shaft.
2. Set manual shaft in “N” position.
3. Loosen park/neutral position (PNP) switch fixing bolts.

AT-56



ON-VEHICLE SERVICE

Park/Neutral Position (PNP) 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.
ECZ0N .

b) Rotate park/neutral position (PNP) switch until the pin
can also be inserted straight into hole in park/neutral &
position (PNP) switch.

—@ l 5. Tighten park/neutral position (PNF) switch fixing bolts.
Manual shaft= _-qa 6. Remove pin from adjustment hole after adjusting park/ EM
e "a':';’"e“!fa' position=S 25\ neutral position (PNP) switch.
(PHIF) switch aaTa0sAl 7. Reinstall any part removed.
8. Adjust control cable. Refer to “Control Cable Adjustment”. L&
9. Check continuity of park/neutral position (PNP) switch.
Refer to AT-56.
EC
FE
GL
MIT

— -~ Differential Side Oil Seal Replacement

1. Remove drive shaft assemblies. Refer to FA section (“Drive
Shaft’, “FRONT AXLE”).
2. Remove oil seals.

& e
T e
KVvaB105450 }

FA
). o@ (J3
) \ )
A \ BA
" Y SATO05D
3. Install oil seals. BR
e Apply ATF before installing.
8T
BS

KV31103000 (J38982)
and ST35325000 { — ) BT
(Converter housing side)

U A\

@)

AATO76
__ _ (&
I:;’:’;::m“ ggﬁe“’e”er housing e Install oil seals so that dimensions “A” and “B” are
B within specification.
Unit: mm (in) EL
A B
Oil Oil seal 5.5 to 6.5 {0.217 to 0.256) —0.5 to 0.5 (~0.020 to 0.020) o3
seal
4. Reinstall any part removed.
A
SATE39D

AT-57 779



ON-VEHICLE SERVICE

P: {Full throttle position)
Throttle drum

Direction U
! Pz '
. (Idling
J | position}
[ l
Direction T

(at Py)

(at Pe)

Adjusting tube

Lock plate

Return
spring

SATS51D,

Carburetor throttle
valve opening

4/4 7

Nominal kickdown range

ot

(=]

D hY
% \\ /7 A~ ﬁ‘ SATS59D
- 4l Q“_’
)
= &
T NS
) I = ‘ >
- I Governor valve'
k SNy —x
AT
N o SN SATS60D

780

Throttle Wire Adjustment

AR S

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
throttle 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 throttle 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
(@ Iin 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 governor valve assembiy from transaxle.
Check governor valve assembly for damage or wear.

AT-58



REMOVAL AND INSTALLATION

Park/neutral position (PNF}
switch harness connector

Fa
A/T solenoid.,, ., .
( harness connectori(l

AAT404A

SAT304G

Removal

CAUTION: :
Before separating transaxie from engine, remove the crank- @

shaft position sensor (OBD) from transaxle. Be careful not
to damage sensor.

5. Disconnect throttle wire at engine side.

Remove battery and bracket.

Remove air duct between throttle body and air cleaner.

MA

Remove torque converter clutch solenoid valve harness
connector, park/neutral position (PNP) switch harness con- EM

nector and vehicle speed sensor harness connector.
Remove crankshaft position sensor (OBD) from transaxle.

Drain ATF from transaxle.

Disconnect control cable from transaxle.

Disconnect oil cooler hoses.

LG
EC
Fe
ClL
T
FA
24
BR

ST

Remove drive shafts. Refer to FA section (“Drive Shaft”,

“FRONT AXLE").

Remove the intake manifold support bracket. Refer to EM R§

section (“*OUTER COMPONENT PARTS”).
. Remove starter motor from transaxle.

Tighten bolts to specified torque.

: 31 - 42 N-m (3.2 - 4.3 kg-m, 23 - 31 ft-Ib)
12. Remove upper bolts fixing transaxle to engine.
13.

Support transaxle with a jack.

AT-59
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REMOVAL AND INSTALLATION

SATQ77H

Straightedge

Scale

SATS73D

AATOB1A

782

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 bolts.

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

18. Support engine with a jack.
19. Remove rear ftransaxle mount. Refer to EM section

(*ENGINE REMOVAL").
20. Remove lower bolts fixing transaxle to engine.
21. Lower transaxie with an A/T jack.

Instaliation

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 specification, 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 o drive plate.
¢ With converter installed, rotate crankshaft several turns
to check that transaxle rotates freely without binding.

AT-60



REMOVAL AND INSTALLATION
Installation (Cont’d)

@ A/T o engine [TT1| 4. Tighten bolts fixing transaxle
I® Engine (gusset) L
q= Bolt No Tightening torque Bolt length “¢”
= : N-m (kg-m, ft-Ib) mm (in) @l
® 30 - 40 (3.1 - 4.1, 22 - 30) 50 (1.97)
@ 30 - 40 (3.1 - 4.1, 22 - 30) 30 (1.18) A
® ® 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
SaTs74p|  Rear gussetto 16-21(16-2.1, 12 - 15) 16 (0.63)
engine LG

5. Reinstall any part removed.
EG

FEe

CL

W

Adjust control cable. Refer to AT-56.

Adjust throttle wire. Refer to AT-58.

Check continuity of park/neutral position (PNP) switch.

Refer to AT-47 (RL4FO03A).

Refill 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 “27, to “1”

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

hand gripping the selector each time the transaxle is shifted.

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

S0 ooNo

BR
ST
RS
BT
F&

EL
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MAJOR OVERHAUL

SEC. 311.313-327.381
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MAJOR OVERHAUL

Qil Channel

) Torque converter pressure
High clutch pressure (Lock-up released)

Oil pump discharge hole Servo release acoumulator shoulder pressure BN
Servo release accumulator back pressure L
Torgque converter pressure Reverse clutch (Reverse clutch pressure) P
{Lock-up released) Raverse cluich
] pressure pressure e

il pump - Oil pump suction hala A O EM

assembly Differential lubricant hole } g3 - 'j

= I > ® o Qil cooler tuba (IN)

OO /A 0eC o ?f_'

2 Torque converter pressure
O T~ (Lock-up applied) LG
-Servo 4th apply chamber pressure

—r
" Servc 2nd apply chamber pressure
i7
(]

of Servo 3rd release E@
chamber pressure

Qil pump discharge hole

Terque converter N . FE
pressure . N i
(Lock-up applieg) High clutch pressure 2 .& P
Low & reverse brake pressure N-D accumulator shoulder pressure
Overrun clutch pressure (Line pressure) 6L

N-D accumulator back prassure
{Servo 4th apply chamber pressure)

Forward clutch pressure

| pressure are shown as below. T
| Back pressure Shoulder pressure :
Forward clutch pressure Oil cooler tube (IN} hole Accutl'nulatorp " P

piston

Qverrun clutch pressure

Torque converter

pressure
{Lock-up applied) ; - Clutch pressure
Torque converter
pressure

(Lock-up refeased)

FA

BR
High clutch pressure
Qil pump discharge hole w,
Reverse clutch =l Sy}

pressure Cil cooler tube {OUT) hole

Differential Jubricant hole oil tion hol
II'pump suction hole Cil cooler tube {IN) hole

RS

Tk

I
]
N

Governor pressure Line pressure

SATS86DA
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MAJOR OVERHAUL

788

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

Quter diameter and golor of thrust washers

Outer and inner diameter of needle bearings

ltem number Duter diameter mm [in) Color
@ 72.0 (2835}

® black
78.5 (3.091}

19

Htem number Out’;r':i(ainm}eter !nn:mdi[air:)ete:
@ 47.0 1 £50) 32.0 (1.260)
35.0 (1.378) 20.1 (0.791)
@ 60.0 {2.362) 42.0 (1.654)
a9 60.0 (2.362) 45.0 (1.772)
D) 47.0 {1.850) 30.0 (1.181)
[(F] 42.6 {1.677) 26.0 {1.024}
(F] 48.0 (1.890) 335 (1.319)
i@ 50.0 (2.322) 42.0 (1,854)

1.

=i,

[

&)

and adjusting spacer

o)) |
)

Outer and inner diameter of bearing races, adjusting shims

Quzer dizmeter Inner diameter
lterm number N
mm link mm [in)
(b 48.0 {1.890) 33 (1.30)
1 26.0 (1.142) 25.0 {0.984)
id 345 11.358| 26,1 {1.028}
@b 795 13130 72.0 (2.835)

* . Select proper thickness

Quter diameter of snap rings

Itern numbaer

Outer diameter mm (in]

® 142.0 (5.59}
@ 113.0 (4.45)
@ 162.4 (6.36)
@ 135.4 (5.33)
® 126.0 (4.96)
& 162.3 (6.29)

AAT416A



DISASSEMBLY

1. Drain ATF through drain plug.

EM

L

2. Remove torque converter.

EC

CL

-~ SAT008D

(V[

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

shown at left.

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

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

\\ c. Check inner race rotates clockwise only. If not, replace
N torque converter assembly.
N
N
o~
Band a wire and use
g it as a check toal. B8R
o Approx. 3.0 {0.118)
2 [Bend a 1.5 (0.059) dia.
- wire in haif.] @T
5 § Quter race
8 \
[-3
-3
<
Approx. [F’BIS
15 (0.59)
Inner race
- < BT
Unit: mm (in) One-way clutch
SAT008D .
. . . . HA
o 4. Remove oil charging pipe and oil cooler tube.
I
charging
pipe Eﬂ_-.
i Washer
DX

Qil cooler
tube

SATE86H
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DISASSEMBLY

5. Set manual shaft to “P” position.
- 6. Remove park/neutral position (PNP) switch.

SATO11D

7. "Remove oil pan and oil pan gasket.

¢ Do not reuse oil pan bolts.

8. Check foreign materials in cil 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,

Drain bolt servo, and clutches to stick and may inhibit pump pressure.

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

SAT126E COOLING SYSTEM”).

9. Remove control valve assembly mounting bolts @, ®, ©

and ©@.

SATE88G

790 | AT-68



DISASSEMBLY

10. Remove manual vaive from control valve assembly as a
precaution.

% Manual valve EIM
SATO17D,

Retum spring 11. Remove return spring from servo release accumulator pis- LG
ton.
Servo release accumulator piston

N-D accumulator piston E©

FE

GL

AATOBZA

T

12. Remove servo release accumulator piston with compressed

air.
13. Remove O-rings from servo release accumulator piston.

FA
Servo release accumulator piston R[‘—‘\
GO))
/ /r@ & / / SATO19DA
8
14. Remove N-D accumulator piston and return spring with BR
compressed air.
15. Remove O-rings from N-D accumulator piston. ST
jSiiey; )
:"! - 7': 1Mo I'
N-Doaccﬂnﬂyﬂat?r pus!cgn‘ ) : BT
-_-H; s
Jl E" N7~ TBAT020D
FHA

- 16. Check accumulator pistons and contact surface of transmis-

/.// ’ L\/\ sion case for damage.

N2 TN 17. Check accumulator return springs for damage and free [EL

@L length.
0 / W L/C Return springs:
? N-D accumulator piston Refer to SDS, AT-171. 1B
OO

%z

Contact o\@/{@/}. \

sur‘fgce @
P/

Servo release accumulator piston 5 AT623DA
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DISASSEMBLY

Lip seal 18. Remove lip seals from band servo oil port.

SAT129E

19. Remove oil filter for governor.

u ¥ Snap ring removers
R
B

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

) AETRLR LW
VRS AT

SAT024D

21. Remove throttle wire from throttle lever.

22. Remove throttle wire mounting bolt.
23. Draw out throttle wire from transmission case.
/—r\f)\

SAT130E

792 AT-70



DISASSEMBLY

24. Remove converter housing according to the following pro-

cedures. _
a. Remove converter housing mounting boits @ and ®. @l

El

LG

b. Remove converter housing by tapping lightly.

EC

cL

(g

¢. Remove O-ring from differential oil port.

FA
R

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. 8T
RS
BT
HA

26. Remove differential side bearing adjusting shim from trans- |

- \ . . .
: \i’“smg shim ———— mission case.
] SN .
e EL
=N N

SAT132E
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DISASSEMBLY

27. Remove oil seal from converter housing using a screw-
driver.
¢ Be careful not to damage case.

SAT133E

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

gty SAT072D

29. Remove oil tube from converter housing.

SAT134EA

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

b. Remove oil pump assembly from transmission case.

e e’ F
\,Q:__/ U _J‘ L

SAT035D

794 AT-72



DISASSEMBLY

Bearing e c. Remove thrust washer and bearing race from oil pump
= assembly.
7 Thrust washer: @ﬂ
A
R
SATO36D)
31. Remove brake band according to the following procedures. Le
a. Loosen lock nut, then back off anchor end pin.
¢ Do not reuse anchor end pin. EE
FE
GL
b. Remove brake band from transmission case. WY
FA
m
SATO38D
. 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 it witha clipas ST
—t shown in the figure at left.
Leave the clip in position after removing the brake
band. RS
BT
Unit: mm (in)
SATO38D]
A
¢. Check brake band facing for damage, cracks, wear or
burns.
EL
10X
r SATC40D
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DISASSEMBLY

Input shaft assembly

SAT041D

Reverse clutch

SAT042D

Needle bearing/@

High cluich

SAT043D

(&> Needle bearing

@» High clutch hub
-8

_‘é:_{

iy ’J_
iz o

! / - SAT044D

Needle
bearing

SAT579D

796

32.

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 clutch) from reverse
clutch.

Remove needls bearing from high clutch 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.

AT-74



DISASSEMBLY

Screwdriver

S S

Front planetary carrier:

)

" Low one-way clutch

/
v M gat047D

Low ohe-way clutch

SATO48D

Front planetary carrier

Needle bearing

SAT049D

Clearance

Feeler gauge f ] T

37. Remove front planetary carrier assembly and low one-way

a.

clutch according to the following procedures.
Remove snap ring using a screwdriver.

Remove front planetary carrier with low one-way clutch.

BA

=M

LG

EG

EE

€L

M

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 unlock.

Remove needle bearing from front planetary carrier.

FA

m

BR

S

RS

BT

HA

Check front planetary carrier, low one-way clutch and

needle bearing for damage or wear.

Check clearance between pinion washer and planetary car- g,

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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DISASSEMBLY

Rear planstary carrier =" : 38. Remove rear planetary carrier agssembly and rear sun gear
according to the following procedures.

a. Remove rear planetary carrier assembly from transmission
case.

b. Remove rear sun gear from rear planetary carrier.

Rear planetary
carrier

SATO52D

¢. Remove needie bearings from rear planetary carrier assem-
bly.

Rear planetary
carrier

Needle bearing

SATQE3D

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

Feeler gauge

SATO54D

39. Remove rear internal gear from transmission case.

Rear internal

BATO5ED

798 AT-76




DISASSEMBLY

40. Remove needle bearing from rear internal gear.

_ ) e Check needle bearing for damage or wear.
Needle bearing
Gl

Rear internal gear .
MA

SAT056D

41. Remove forward clutch assembly from transmission case.

Forward clutch

B

FE

Gl

SAT272E

0
42. Remove thrust washer and bearing race from transmission Wi

Bearing race case.
(RLAFO3A) N
©\ Thrust washer AT

FA

SATO13D)

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

a. Remove side cover and gasket. ST

e Do not reuse side cover bolts.

RS
BT
" o HA
b. Set manual shaft to “P” position to fix idler gear and output
gear.
¢.. Unlock both idler gear and output gear lock nuts using a pin  g|,
punch. '
MoX

SAT703D

AT-77 799



DISASSEMBLY

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

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

ST27180001
{J25726-A)

Qutput gear

Idler gear

‘*’CL";\" - AAT479
f. Remove reduction pinion gear and output shaft.

Adjusting shim - " i N -
g. Remove adjusting shim from reduction pinion gear.
@ h. Remove adjusting spacer from output shaft.
i

Reduction
pinion gear

spacer

| 44. Remove return spring from parking shaft using a screw-
N driver.
j/\ ——

AAT529A

Parking pawl

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

Parking shaft

AATH30A
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DISASSEMBLY

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

s B i
arking actuator
support
% % B
SATO68D
A 48. Remove governor valve assembly according to the follow-
) R | | ding to the follow-
* @ < ing procedures.
=7 N a. Remove snap ring using a screwdriver. EC
T T
(SN o L
7‘\\\\{)’\\ Cw BN N\ \i\ FE
- Sorewdriver \i_//f . \\
GL
T

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

o

FA
\\ Y SAT089D
BR
d. Remove governor valve assembiy.
S1)
assembly RS
A \ ~ d /
e e &
N
3\\\'2/\//)) @ PR BT
A NP NN
N SATO70D)
. . . HA
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
B 7 T qre—=—— ] functions properiy. 19X
High primary weight
High secondary weight
SATO71D

AT-79 801
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REPAIR FOR COMPONENT PARTS

Manual Shaft and Throttle Lever

SEC. 319 Retaining pin 6:9\ @(%%E 33 ;qérag-%

Oil seal Throttle shaft - [1 56 — 66 in-lb)
H

i 9 Detent spring -
TN % Vi
N ST g

N

Throttle Iever/

Return spring

Retaining pin 3¢
Retaining pin Q./

Parking rod

. /'
- /
/T
Parking rod plate \ }
/
!
Aotaing @\\ﬁg ,
. Cyy)

- Apply ATF.

\- Manual plate
AAT705

REMOVAL
1. Remove detent spring from transmission case.

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

SATO75D

3. Drive out manual plate retaining pin.

AAT481

AT-80




REPAIR FOR COMPONENT PARTS
Manual Shaft and Throttle Lever (Cont’d)

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

'ET&:"—C_— 5 —

gg 1 2 ~
e AN “\‘ @

@Q
~ )}

- RIA

AN ‘J’;‘lh\_'
s?zasmﬁ %\ . R

(J25689- AL ; === :
AAT482
Parking rod plate 2] 5. Remove parking rod plate from manual shaft. LG
NN 6. Draw out parking rod from transmission case.

Parking rod plate

S O EG
View A
l é - FE
4
Parklng rod
Parking Manual shaft el
rod
View A SATO?BD

T

7. Puli out manual shatt retaining pin.
8. Remove manual shaft and manual plate from transmission
case.

FA
9. Remove manual shaft oil seal oA

, é/ ) i .

NON §7
9 148 o
/’j//\// SAT080D _ HA

INSPECTION
e Check component parts for wear or damage. Replace if
necessary. EL
[B):4

AT-81 803



REPAIR FOR COMPONENT PARTS
' Manual Shaft and Throttle Lever (Cont’d)

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

2. Install throttte lever and return spring on throttle shatt.
ST25710000 == | 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.

SAT845D)

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

8. Align groove of manual shaft and hole of transmission case.

KV32101000 9. Install manual shaft retaining pin.

(J25689-A)

o0 AT-82



REPAIR FOR COMPONENT PARTS
Manual Shaft and Throttle Lever (Cont’d)

. ~y—©t(] 10. Install parking rod to parking rod plate.
Parking rod piate N~ 11. Install parking rod assembly to manual shaft.
Parking rod plate
SN al
View A _
>
—
o\( MA
WA
Par_king\rocl AN
r:g‘ing W{n\ual shaft =
View A N SATO78D
Retaining pin - 12. Install manual plate retaining pin and parking rod plate LG
Manual plate@ retaining pin.
and parking
rod plate S§T23540000 =
5. 6 mm (J25689-A)
(0.20 - 0.24 in)
2 BE
454‘550?_3 GL
. (J25689-A) ==
\a(\' . ﬂ‘ﬂ AAT485
—~ ~ < ) 13. Install detent spring. iy
of e \eaty
/“ ﬁ',%’“/ /\ N L<
64 - 7.5 Nem &/ R
(0.65 - 0.76 kg-m, S
, FA
@ \© /
~ SAT0S8DA
BR
ST
RS
(HA
EL
Il

AT-83 805
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REPAIR FOR COMPONENT PARTS

Oil Pump

SEC. 313

®7-11Nm
{07 - 1.1 kg-m,
61 - 95 in-ib)

Seal ring Q (G

Qit pump housing

43eal@

\— Quter gear

[nner gear
: Apply ATF.

&3 (P : Apply petroleum jelly.

SATE98HA

SATE88H

SAT091D)

Inner gear :
N

Outer gear©
L3

SATO92D

DISASSEMBLY
1. Remove seal rings.

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

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

AT-84




REPAIR FOR COMPONENT PARTS

SAT(24D

Dial gauge

Span [180 mm
{7.09 in)}

Cil pump
housing

*

o

Inner gear gear

% : Measuring points

SAT095D

Oil Pump (Cont’d)

4. Remove O-ring from oil pump housing.

5. Remove oil pump housing oil seal.

INSPECTION

Qil pump housing, ofl pump cover, inner gear and
outer gear

Check for wear or damage.

Side clearance

Measure side clearance of inner and outer gears in at least
four places around each outside edge. Maximum measured
values should be within specified range.
Standard clearance:
0.02 - 0.04 mm (0.0008 - 0.0016 in)
If clearance is less than standard, select inner and outer
gear as a set so that clearance is within specifications.
Inner and outer gear:
Refer to SDS, AT-167.
If clearance is more than standard, replace whole oil pump
assembly except oil pump cover.

AT-85

RA
EM
LG
EG
e
(&8
BT

FA

807
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REPAIR FOR COMPONENT PARTS

SAT096D

Clearance

Seal ring

SATO97D,

ST33400001
{426082)

SATg22D)

SATO83D

Inner gear :
T

Outer gear©

SATO82D

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)
Allowable limit:
0.15 mm (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 grocve.
Standard clearance:
0.1 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm {0.0098 in)
e If 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.
e Apply ATF to O-ring.

3. Install inner and outer gears on oil pump housing.
» Take care with the direction of the inner gear.

AT-86



REPAIR FOR COMPONENT PARTS

SAT101D]

SATE98H

Oil Pump (Cont’d)

4.
a.

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

:7-11 N'm (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

@l

RA

El

LG

EE

FE

GL

M

FA
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

7-9
(0.7-0.9,61-78)
Separating plate ¢79 Oil strainer
b
Support plate /
73—7—3.4—4.4 by 79
' ! {0.35 - 0.45, 30 — 39) & 0.7 -0.9,61-78)
~——— Steel ball {7 pieces) ﬁ e /Clamp
Q-ring
Control valve inter body T I O/ @
Separating plateQ 0'"'“9@ \
o : ol Torque converter cluich
my S R /! solencid valve
e st G s
RLAFO3A: 8 piec :
Ol cooler refiet— 3 E <=
Control valve valve spring / Overdrive cancel
N upper body check bal ? sofenoid valve
oy 7 _. Tube
:N-m {(kg-m, in-Ibj n ZO.TQM 0.9, 61 —78) ) Tube connector
AAT4IEA
DISASSEMBLY
1. Remove tube connector and tube from control valve lower
body.
Tube connector SAT104D
s 2. Disassemble upper, inter and lower bodies.
T p=loN Bolt length, number and location:
Harness |. =5 NG ® Harness
clamp @ |y 1A= clamps
: v }r E,\_l A Bolt symbol ® © @ | ® || ®
og X 2 I l,;fé‘m-: 5= Bolt length “¢”  mm (in)| 135 | 58.0 | 400 | 66.0 | 330 | 78.0
i ={OS 1E |= A i) {0.631}1(2.283) | (1.575) |{2.598) [ (1.299) [(3.071)
© (Y- 'e N z @ .
b oo ©®0 “ Number of bolts 5 3 6 11 2 2
@ @ A @
i [ ® ]
. Cle) 1
) Qe 06 ") JF——a
e A I-_i o o ¢
HhNG
=9 ' ®
Section Z — Z
Section Y — Y Reamer bolt
(E) Bott
(F) Plain
washer
Support plate
Nut
AATE35

810 AT-88



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

a. Remove bolts @, ® and & and remove oil strainer from
control valve assembly.
Gl
A
E
¢ AAT586
, . G
b. Remove overdrive cancel solenoid valve and torque con- LG
verter clutch solenoid valve from control valve assembly.
EC
FE
GL
AATSET
. , . M
] _ ¢. Remove O-rings from overdrive cancel solenoid valve, T
Overdrive cancel solenald torque converter clutch solenoid valve and hamess terminal
Torque converter FA
clutch solenoid
valve
RA
AATO83
BR
d. Place upper body facedown, and remove bolts ®, © and
S1)
RS
BT
AATSB8
HIA
e. Remove lower body from inter and upper body.
EL
B3
Inter body
Upper body
SAT432D

AT-89 811



REPAIR FOR COMPONENT PARTS

Accumulator
support plate

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

spring

SAT110D

Upper body AAT414A

SATIND

SAT3680G

812

Control Valve Assembly (Cont’d)

f.

Turn over lower body, and remove accumulator support
plate.

Remove separating plate from lower body.
Remove check balls and relief valve springs from lower

body.
Be careful not to lose check balls and relief valve
springs.

Remove inter body with separating plate from upper body.

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

Be careful not to fose check balls.

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

Be careful not to lose check balls.

AT-90



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

INSPECTION
Lower and upper bodies
e Check to see that retainer plates are properly positioned in @l
lower body.
WA
EM
SAT113D
o Check to see that retainer plates are properly positioned in LG
upper body.
e Be careful not to lose these parts. EC
Fig
GL
SAT114D .
5 5 ) Nt Qil strainer W
ey gl e Check wire netting of oil strainer for damage. .
- "':i.f P aiEs AT
| -;% EA
sy O
i
o]
Qil strainer SAT115D
. . BR
_ Overdrive cancel solenoid valve
Qverdrive cancel solenoid
e Measure resistance. Refer to AT-46.
Torque converter clutch solenoid valve ST
e Measure resistance. Refer to AT-44.
Torque converter RS
clutch solencid
valve
BT
AATO85
. . . HA
Oil cooler relief valve spring.
) e Check springs for damage or deformation.
B e Measure fres length and outer diameter EL
y Inspection standard:
S¢E Refer to SDS, AT-165.
0B B B
g {Length)}
SAT138D

AT-91 813
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REPAIR FOR COMPONENT PARTS

SAT783G

T “ _Separating plate

AAT413A

AATA12A

SAT111D

Inter body

(F) Reamer balt
Upper body

AATS90( -

Control Valve Assembly (Cont’d)
ASSEMBLY

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

b. Prepare new separating plate.

c. Install reamer bolts (® from bottom of upper body. Using
reamer bolts as guides, install separating plate.

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 ® as
guides.
e Be careful not to dislocate or drop check balls.

AT-92



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.

spring

LA

EM

Section A—A

SAT110D)]

LG

g. Prepare new separating plate.

EG

Fle

Separating plate
GL

AATA11A

(vIF)

h. Install bolts € from bottom of lower body. Using bolts ® as
guides, install separating plate.

AAT410A
i. Temporarily install support plates on lower body. .

Accumulator
support
plate

ST
RS
BT

AATS02
A

j. Install lower body on inter body using reamer bolts ® as
guides and tighten reamer bolts ® slightly. :

Lower body

Reamer
bolt F)
Inter and

upper bodies

AATSE93

AT-93 : 815



REPAIR FOR COMPONENT PARTS

Overdrive cancel solenoid

Torque converter
clutch solenocid
valve

AATIB5

clamp

Sectton ¥ — Y

(E) Bott E\

Support plate

cl

Reamer balt

@- Plain
washer

Nut

Harness

Section Z — Z

amps

AATE35
AATED4
Ig:\‘r:?ter Overdrive
cancel
clutch — == )
solenoid © il solenoid
valve ® /
AATI7Y

816

Control Valve Assembly (Cont’d)

2. Install O-rings to overdrive cancel solenoid valve, torque
converter clutch solenoid valve and harness connector.

e Apply ATF to O-rings.

3. Install and tighten bolts as follows.
Bolt length, humber and location:

Bolt symbol @ @ @ ® @

Bolt length “¢” mm (in}| 135 | 58.0 | 400 | 660 | 33.0 | 78.0
) (0.531) [(2.283) |(1.575) |(2.598) |{1.299) ((3.071)

Number of bolts 5 3 6 ik 2 2

a. Install and tighten bolts ® slightly.

b. Install overdrive cancel solenoid valve and torqie converter

clutch solenoid valve to lower body.

¢. Install and tighten bolts ® and (© slightly.
d. Remove both reamer bolts (F) previously installed as

guides. Install one reamer bolt ® (marked in illustration)
from lower body side.

e. Tighten bolts @, ®, © and ) to specified torque.

: 7 - 9 N'm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

AT-94



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

f.  Install oil strainer and the other reamer bolt (B (marked in
" illustration), then tighten bolts ®, ® and (® to specified

torque. @l
: 7 -9 N-m (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

g. Install support plates and tighten bolts (B to specified
{orque.
i@ : 3.4 - 4.4 N-m (0.35 - 0.45 kg-m, 30.4 - 39.1 in-lb) ¢

FE

cL

h. Install tube connector and tubes to lower body. WT
¢ Install oil circuit side of tube connector face up. .
AT

FA

Lower body
1

Tube connector SAT104D

AT-95 817



REPAIR FOR COMPONENT PARTS

Control Valve Upper Body
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Numbers preceding valve springs comrespond with those shown in SDS table on page AT-165.
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

DISASSEMBLY
1. Remove valves at retainer plates.
¢ Do not use a magnetic “hand”. Gl
MA
ER
SAT114D
a. Use a screwdriver to remove retainer plates. L&
EG
FE
Gl
SAT135D)
BT

b. Remove retainer plates while holding spring, plugs and

A Retainer plate sleeves.
® Remove plug siowly to prevent internal parts from

jumping out.

FA

Screwdriver
SAT136D)

BR

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

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

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

RS
BT
SAT137D
HA
INSPECTION
- - Valve spring L

e Measure free length and outer diameter of each valve
spring. Also check for damage or deformation. _
Inspection standard: D3¢
-— Refer to SDS, AT-165.
o Replace valve springs if deformed or fatigued.
£ (Length) Control valves

e Check sliding surfaces of valves, sleeves and plugs.

D {Coil outer
diameter)

SAT138D

AT-97 819



REPAIR FOR COMPONENT PARTS

SAT139D

Valve
: Apply ATF.

SAT140DA

1-2 accumutator
valve

S
R \/—\::\1,
%—\;—’b__\?‘@ -

.'/

\S\ Retainer (3
o 1-2 accumulator
N retainer plate

®/@ \ Return spring

1-2 accumulator piston

plate

U Plug

\ Retainer plate SAT142D

Retainer plate

Screwdriver ~/

820

Control Valve Upper Body (Cont’d)
ASSEMBLY

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

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

e Be careful not to scratch or damage valve body.

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

1-2 accumulator valve

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

2. Install retainer plates
e While pushing plug or return spring, instalil retainer plate.

AT-98



REPAIR FOR COMPONENT PARTS

Type A

1L_B

Type B

Control Valve Upper Body (Cont’d)

Retainer plate:

SATE11D

Unit: mm (in)
Name of control valves Length A Length B Type
Pressure maodifier valve
6.0 (0.236) | 27.0 (1.063)
Torgue converter clutch control valve
Kickdown modulator valve
3-2 timing valve
1st reducing valve 6.0 {0.236) | 21.5 (0.846) A
Throttle modulator valve
4th speed cut valve
1-2 accumulator valve 6.0 (0.236) | 38.5 (1.516)
Torque converter relief valve 13.0 (0.512) { 17.0 {0.669) B
e Install proper retainer plates. Refer to AT-96.

AT-99

MA

EM

LC

EC

CL

MT

FA

BR

8T

RS

BT

A

821



Control Valve Lower Body

REPAIR FOR COMPONENT PARTS
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AATS525

AT-100

Numbers preceding valve springs correspond with those shown in SDS table on page AT-165.
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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. @l

MA

E

SAT113D

LS

Screwdriver Throttle valve

Erring N e Remove throttle valve at E-ring.
o o\\\ ~ o
= - FE

D) A
S 5 '%
é‘"’ oL

SAT147D

M

INSPECTION

—a Valve springs AT
L “ e Check each valve spring for damage or deformation. Also

measure free length and outer diameter.

Inspection standard: BA
— Refer to SDS, AT-165.
e Replace valve springs if deformed or fatigued.

D {Coil outer
diameter)

£ (Length) Control valves 1
e Check sliding surfaces of control valves, sleeves and plugs
SAT138D for damage.
ASSEMBLY
Serewdriver Throttle valve T
e Insert throttle valve to control vaive body and then install
E-ring to throttle valve.
RE
BT
HA
Pressure regulator valve
e Install pressure regulator valve after assembling sleeve
Plug B plug, plug A and plug B. EL
10X

Piug A
@/v

ﬁ Si,
Sleeve plug

SAT180D

AT-101 823



REPAIR FOR COMPONENT PARTS
Control Valve Lower Body (Cont’d)
3-4 shift valve and 2-3 shift vaive

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

Return spimg

3-4 shift valve

)

Plug 3 '
@( Lower body
‘hk 2-3 shiit valve

Retainer plate
SAT151D

e Install control vaives.
r"\ﬁ? For installation procedures, refer to AT-98.

-
S oo = )
W T
N ;Di\\éo @/‘g :

J ANy

b

e

SAT113D
. Retainer plate:
g . .

— Unit: mm (in}

— p Name of control valve Length A Length B Type

; Throttle valve & detent valve 6.0 (0.236) | 7.2 (0.283) ]

gy “B" Pressure regulator valve
+ 3-4 shift valve
Type T 2-3 shift valve 6.0 (0.236) |27.0 (1.063) )

T;Je_l_ 1-2 shift valve

SAT15SD Overrun clutch control valve

e |nstall proper retainer plates. Refer to AT-100.

824 AT-102



REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315 )
Snap ring

Drive plate

Retainer plate 4
Driven plate

Reverse clutch
drum

Snap ring Q

Driven plate
Retaining plate & %@

\ Piston
Oil seal §39 CATE)
D-ing ¢33

Spring retainer

Snap ring
8 * : Select proper thickness.

CATE) : Apply ATF.

Dish plate

/el:!rive plate

AATEB2

Oil pump assembly

Snap ring

A

EM

LG

EC

FE

FA
RA
BR

DISASSEMBLY

1. Check operation of reverse clutch.

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

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

c. If retaining plate does not contact snap ring:

e D-ring might be damaged. i}

e Oil seal might be damaged. BT

e Fluid might be leaking past piston check ball.

B8AT155D
A

2. Remove snap ring.

3. Remove drive plates, driven plates, retaining plate, and dish
plates. EL

LS
Screwdriver
SAT156D
AT-103 825



REPAIR FOR COMPONENT PARTS

Kv31103200

AATABY

pring retainer

SAT301E

SAT159D

/ Piston

Oil seal

SAT13BE

826

Reverse Clutch (Cont’d)

4.

5.

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

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

Do not remove return springs from spring retainer.

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

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

INSPECTION

Reverse clutch snap ring, spring retainer and return
springs

Check for deformation, fatigue or damage.

Replace if necessary.

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

AT-104



REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont’d)
Reverse clutch drive plates

Thickness ' e Check facing for burns, cracks or damage.
. e Measure thickness of facing. el
Facing Thickness of drive plate:
Standard value: 2.0 mm (0.079 in)
Wear limit: 1.8 mm (0.071 in) MA
e |f not within wear limit, replace.
Core plate
: ERM
SAT162D)
LG

Reverse clutch dish plates

e Check for deformation or damage.
e Measure thickness of dish plate. EG
Thickness of dish plate “t”’: 2.8 mm (0.110 in)

\ ; o If deformed or fatigued, replace.
/ FE

GL

SAT163D

T

Reverse clutch piston

e Make sure check balls are not fixed.

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

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

Check air flows through
bail hota.”

e Apply ATF to both parts.

make sure air leaks past ball. (FA
Check air does not flow
through ball hole. SAT164D
BR
CATED : Apply ATF. ASSEMBLY
g 1. Install D-ring and oil seal on piston.
- e Take care with the direction of the oil seal. ST

RS

@ ZPist - BT

D-ring @ Qil seal Q

SAT160DA)

(A4
2. Install piston assembly by turning it slowly.
e Apply ATF to inner surface of drum.
EL
1o

SAT159D

AT-105 | 827



REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont’d)

3. Install return springs and spring retainer on piston.

Spring
retainer

Piston

SAT168D
V31103200 4. Set Tool on spring retainer and install snap ring whiie com-
g / 434285-A and pressing return springs.
J34285-87) ¢ Set Tool directly above return springs.
Snap ring AAT489

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

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

e Take care with the order and direction of plates.

SAT170D

6. Instafl snap ring.

SAT156D)

Feeler gauge 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 piate

SAT174D

828

AT-106



REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont’d)

8. Check operation of reverse clutch.
Refer to AT-103.
@l
A
EM
Qil pump assembly SAT173D
LG

High Clutch

SEC. 315 Seal I‘ingg ® E@
For the number of clutch sheets (drive pfates and driven plates),
refer to the below cross-section, ) E

FE

RN '
S _ cL
> Z
oy
. Input shaft assembly
D late
riven pl {High clutch drum) MT
Piston
Oil seal Q

0-1100 €29 CATED
Spring retainer
Snap ring@

BA
Drive plate
Snap ri ini
D""QQ ;th:j*ng Driven plate F&
Snap ring —l
ST
: m jelly. F@S
igg::: x::o'eu fely Drive plate
¥ : Select proper thickness.
BT
AATA0BA
12}
DISASSEMBLY
F‘E t 1. Check operation of high clutch.
a. Apply compressed air to oil hole of input shaft. EL
e Stop up a hole on opposite side of input shaft.
b. Check to see that retaining plate moves to snap ring. T
c. If retaining plate does not contact snap ring:
¢ D-ring might be damaged.
e Qil seal might be damaged.
Nylon e¢loth e Fluid might be leaking past piston check ball.
SAT176D

AT-107 829



REPAIR FOR COMPONENT PARTS

Input shaft

Seal ring
( %

SAT177D

Screwdriver

SAT178D

Snap ring

and

K¥31103200
(J34285-A

J34285-87}

AATEB3

SAT302E

SAT189D

830

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.

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

e Do not remove return spring from spring retainer.

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

AT-108



REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

8. Remove D-ring and oil seal from piston.
@
BAA
EM
Oil seal SAT139E
INSPECTION =
Reverse clutch snap ring, spring retainer and return
springs EC
¢ Check for deformation, fatigue or damage.
e Replace if necessary. EE
e When replacing spring retainer and return springs,
replace them as a set.
L,
. . M
_ High clutch drive plates
Thickness ¢ Check facing for burns, cracks or damage.
_ e Measure thickness of facing. AT
Facing Thickness of drive plate:
Standard value: 2.0 mm (0.079 in)
Wear limit: 1.8 mm (0.071 in) _ FA
e |f not within wear limit, replace.
Core plate
RA
SAT162D
BR

High clutch piston

¢ Make sure check balls are not fixed.

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

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

make sure air leaks past ball. RS
Check air does not Check air flows T
flow through through ball
ball hole. hale, SAT186D
HA

Seal ring clearance _
e Install new seal rings onto input shaft. _
e Measure clearance between seal ring and ring groove. EL
Standard clearance:
0.08 - 0.23 mm (0.0031 - 0.0091 in)
Allowable limit:
0.23 mm (0.0091 in)
e If not within wear limit, replace input shaft assembly.

Input shaft

SAT187D

AT-109 831



REPAIR FOR COMPONENT PARTS

Piston

SAT182DA

SAT189D

Spring
retainer

SAT191D)

K¥31103200

(J34285-A

and J34285-87)

Snap ring

AATEB3

SAT193D

832

High Clutch (Cont’d)
ASSEMBLY

1. Install D-ring and oil seal on piston. .
e Take care with the direction of the oll seal.

e Apply ATF to both parts.

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

3. Install return springs and spring retainer on piston.

4. Set Tool on spring retainer and install snap ring white com-
pressing return springs. '
e Set Tool directly above return springs.

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

AT-110



REPAIR FOR COMPONENT PARTS

Screwdriver

SAT195D

d— Retaining plate

SAT199D)

SAT196D

SAT197D)

Tape

%ﬂﬂck paper

SAT198D

High Clutch (Cont’d)

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

6. Instail snap ring.

7. Measure clearance between retaining piate 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.

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

9. Instail seal rings to input shaft.
e Apply petroleum jelly to seal rings.

¢ Roll paper around seal rings to prevent seal rings from

spreading.

AT-111

B4
EM
LG
EC
FE
CL
WY

FA

ST
RS
BT
HA
EL

DX

833



REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Cluich

SEC. 315 @ (1) Snap ring
(3) Retaining plate &
et (3) Drive plate
#) Driven plate
(§) Dish plate
D@ 3 2R

Qverrun
clutch

Forward clutch

sl

Dish plate
Retaining ptate t\ Driven plate {K m plate
Snap ring \ ‘/)
Drive piate -
/

\ Retaining ptate */// “Overrun clutch

Snap ring Q//’

= 8

SO

\/// Forward clutch @f@ \_ Forward
L 0il seal §39 (ATE>

clutch drum
.’6 ’
Y D-ring §29 CATE>
. " .
A . Forward clutch piston
@\m@m‘)
Snap ring $39- Overrun | py_ing 4 GTE> Oil seal §29 GATE>

» : Select proper thickness.

G

Drive plate

't

ctutch

S H .
tainer Return spring = iston : Apply ATF. —
DISASSEMBLY
% t 1. Check operation of forward clutch and overrun clutch.
a. Install bearing retainer on forward clutch drum.
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

834

If retaining plate does not contact snap ring:
D-ring might be damaged.

Qil seal might be damaged.

Fluid might be leaking past piston check ball.

Hole for overrun
clutch inspection

UL =8

Bearing
retainer

SAT202D

AT-112




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

C— 2. Remove snap ring for forward clutch.
| 3. Remove drive plates, driven plates, retaining plate and dish
Snap ring —_— plate for forward clutch. al
Screwdriver M A
EM
SAT203D)
LG

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

GL

SAT204D

' . : : T
6. Set Tool on spring retainer and remove snap ring from for-
ward clutch drum while compressing return springs.
e Set Tool directly above return springs.

¢ Do not expand snap ring excessively.

Kv31103200
(434285-A
and J34285-87)

7. Remove spring retainer and return springs. B
d— Snap ring ’
AATEBS
BR

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

RS

BT

A

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

piston

SAT215D|

AT-113 835



REPAIR FOR COMPONENT PARTS

@\@

Forward clutch piston

Oil seal
D -ring

Overrun
clutch pisten

Oil seal

SAT140E,

836

-]

D {Coil outer
diameter)

£ (Length)

SAT138D

Thickness

Facing

Core plate

SAT162D]

7]

SAT163D

Forward Clutch and Overrun Clutch (Cont’d)

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

INSPECTION

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

Forward clutch and overrun clutch return springs

e Check for deformation or damage.
e Measure free length and outer diamster.
Inspection standard:
Refer to SDS, AT-167.
e Replace it deformed or fatigued.

Forward clutch and overrun clutch drive plates

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

Forward clutch and overrun clutch dish plates

e Check for deformation or damage.
o Measure thickness of dish plate.
Thickness of dish plate “t”:
Forward clutch: 2.5 mm (0.098 in)
Overrun clutch: 2.15 mm (0.0846 in)
e |f deformed or fatigued, replace.

AT-114



REPAIR FOR COMPONENT PARTS

@

Check air does not flow
through ball hole.

Check air flows
through ball hele.

8AT213D

Check air does not flow
through ball hoie.

Check air flows

through ball hole.
SAT212D)

: Apply ATF.

R
9

/|

A

Qverrun
clutch piston

D-ring Q

(&)

Forward clutch piston

Oil sealfl$ AT

SAT208DA

piston
SAT215D)

SAT218D

Forward Clutch and Overrun Clutch (Cont’d)
Forward clutch drum

e 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.

e Apply compressed air to cil 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.
o Apply ATF to inner surface of forward clutch piston.

3. Install forward clutch piston assembly on forward clutch
drum while turning it slowly.
e Apply ATF to inner surface of drum.

@l

MA

=

LG

FA

ST

RS

BT

AT-115 837



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

Center

Ilm
[0
I

SAT217D

5. Install retum spring on piston.

@Sp,-mg 6. Install spring retainer on return springs.
retainer

Return
spring

SAT218D|

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)

AATE85

|Stopper
Gy

‘Snap ring e Do not align shap ring gap with spring retainer stopper.

\%} Stopper
4 r‘ P

.
T T~

e
psd
t/

SAT220D

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

SAT204D

838
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REPAIR FOR COMPONENT PARTS

SAT203D

SAT228D)

I:Icile for forward
clutch inspection

Bearing
retainer

SAT201D

Hole for overrun
clutch inspection

Bearing
retainer

SAT2020D

Forward Clutch and Overrun Cluich (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)
Qverrun 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 clutch retaining plate:

Refer to SDS, AT-166.

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

15. Check operation of overrun clutch.

Refer to “DISASSEMBLY” in “Forward Clutch and Overrun

Clutch”, AT-112.

AT-117

MA
El
LG
EC
FE
GL
MT

[FA

o 0y
BR
ST

RS
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315
Retaining plate

Snap ringl

Drive plate

Driven plate
Retaining plate
Driven plate

Dish plate
Driven plate

Retaining plate

Driven plate

Retaining plate %

Piston

Oil seal 629
D-ring 639

Spring retainer

Snap ring €39

% : Select proper thickness.
: Apply ATF.

Drive plate

AATGBE

DISASSEMBLY

Check operation of low & reverse brake.

Apply compressed air to oil hole of transmission case.
Check to see that retaining plate moves to snap ring.
If retaining plate does not contact snap ring:

D-ring might be damaged.

Oil seal might be damaged.

Fluid might be leaking past piston check ball.

ceenop

Stand transmission case.

Remove snap ring.

Remove drive piates, driven plates, retaining plate from
transmission case.

el SN

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

e Set Tool directly above return springs.

e Do not expand snap ring excessively.

6. Remove spring retainer and return springs.

KV31103200
(J34285-A

AT-118




REPAIR FOR COMPONENT PARTS

Spring retainer
SAT303E|

SAT234D)

3 OQil  reverse brake
D-ring seal pisten

SAT7E7G

Low & Reverse Brake (Cont’d)

7.

8.

9.

Do not remove return springs from spring retainer.

Apply compressed air to oil hole of transmission case while

holding piston.
Remove piston from transmission case by turning it.

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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EM
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FEE

CL

T

FA
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REPAIR FOR COMPONENT PARTS

Thickness _

Facing

Core plate

SAT162D

SAT241D)

KV31103200
(J34285-A

842

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

e 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)
e If 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.
¢ Apply ATF to both parts.

2. Stand transmission case.
3. Install piston assembly on transmission case while turning

it slowly.
e Apply ATF to inner surface of transmission case.

4. Install return springs and spring retainer on piston.

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

AT-120



REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont’d)

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

e Do not align the projections on the two dished plates. ¢

e Make sure to put the plates in the correct order and
direction.

® @
W v
& ety MA

EM

SAT254E

LG

7. Install snap ring.

Screwdriver

EC

FE

CL

8. Measure clearance between retaining plate and snap ring. MY
If not within allowable limit, select proper retaining plate .
AT

(front side).
Specified clearance:
Standard: 1.4 - 1.8 mm (0.055 - 0.071 in)
Allowable limit: BA
2.8 mm (0.110 in)
Retaining plate:

——

. Feeler gauge, \

&/

SO Refer to SDS, AT-167.
QSna \ _/ ‘Retaining plate
rin
v o -
BR

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

AT-118. ST

&S

BT

A

EL

AT-121 843



REPAIR FOR COMPONENT PARTS

‘Rear Internal Gear, Forward Clutch Hub and
Overrun Ciutch Hub

SEC. 315

Forward one—way clutch

Thrust washer EF (P)

Forward ciutch hub

Thrust washer ®
Qverrun clutch hub

Roar internal gear

EAA(P): Apply petroleum jeliy.

SATO75H
DISASSEMBLY
Ovairun 1. Remove snap ring from overrun clutch hub.
clutch hub 2. Remove overrun clutch hub from forward clutch hub.

SAT249D
3. Remove thrust washer from forward clutch hub.
Thrust
washer
Forward
clutch hub.
SAT250D

844

AT-122




REPAIR FOR COMPONENT PARTS

Forward clutch
hub

Rear internal
gear

SAT251D)

Rear internal

gear
SAT252D
@Thrust washer
Rear
internal
gear
SATZ253D

End bearing
' g Forward

one-way ciutch
Forward clutch

hulp
SAT254D
Forward one-way
cluteh

Forward clutch
hub

SAT255D

Rear Internal Gear, Forward Clutch Hub and

‘Overrun Clutch Hub (Cont’d)

4. Remove forward clutch hub from rear internal gear.

5. Remove end bearing from rear internal gear.

6. Remove thrust washer from rear internal gear.

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

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

AT-123

&l

EM

LG

EC

eL

MT

FA

BR

RS

BT
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REPAIR FOR COMPONENT PARTS

, ==\ L 3
AT y
* TR :
ry i
Overrun
3 clutch hub
I

goar

Rear internal Forward” ¢
clutch hub

SAT256D

Forward one-way clutch

gl%

SAT257D

cluich

Forward one-way

Protrusion

SAT976H

Forward

End bearing EZ¥ (D)

one-way clutch

Forward clutch hub

EA(P) : Apply

petroleum
jelly.
SAT258D

P : Apply

846

petroleumn jelly.

— Thrust washer

ER®

: Pawi

Rear
internal
gear

SAT2600D

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

INSPECTION

Rear internal gear, forward clutch hub and overrun
clutch hub
e Check rubbing surfaces for wear or damage.

Snap ring, end bearings and forward one-way clutch

e Check snap ring and end bearings for deformation and

damage.

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

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

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

3. Install thrust washer on rear internal gear.

Apply petroleum jelly to thrust washer.

e Align pawls of thrust washer with holes of rear internai
gear.

AT-124



REPAIR FOR COMPONENT PARTS

(P): Apply

petroleum jelly.

End bearing
®

Rear internal
gear

SAT261D,

Rear internal gear

Forward
cluteh hub

SAT713H

Pawl

Thrust

washer ®

Overrun
clutch
hub

ER (P : Apply

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

5. Install forward clutch hub on rear internal gear.
¢ Check operation of forward one-way clutch.

Hold rear internal gear and turn forward clutch hub. pgp
Check forward clutch hub for correct locking and

unlocking directions.

e If not as shown in illustration, check instaliation direc- =z

tion of forward one-way clutch.

6. Install thrust washer and overrun clutch hub.
e Apply petroleum jelly to thrust washer.

CL

MT

e Align pawls of thrust washer with holes of overrun

clutch hub.

7. Install overrun clutch hub on rear internal gear.

FA

BR

e Align projections of rear internal gear with holes of

overrun clutch hub.

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

AT-125

ST

RS

BT

LA

EL
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REPAIR FOR COMPONENT PARTS

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

SEC. 314

Reduction
outer race

Reduction pinion gear

[O) 63 - 67 (6.4 - 6.8, 46 - 49)

Reduction pinion gear bearing

?‘
l ¥ Qutput gear bearing
b outer race
Bearing
retainer
16 - 21
(16 - 2.1,
Seal ring 12 - 15)
B @
Output shaft {DJ : Nem (kg-m, ft-lb}
@ : Apply petroleumn jelly.

Seal ring ® a

Lock nut Q

Idler gear
Idler gear bearing e {22455 . 2287:5
181 - 203)

Adjusting spacer #

pinion gear bearing

Output gear

Qutput gear bearing

Adjusting shim % .

bearing @
Output shaft : Selact proper thickness.
- Apply ATF.

AAT707

DISASSEMBLY

Cutput shaft

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

Bearing retainer
SATEE6D)

2. Press out output shaft bearing inner race.

Drift

SATE92G

848

AT-126



REPAIR FOR COMPONENT PARTS
Output Shaft, Output Gear, Idler Gear, Reduction

Pinion Gear and Bearing Retainer (Cont’d)

3. Remove output shaft bearing outer race from bearing @]
retainer.

KV38105450
(J34286) MA

EM

AAT483

LG

4. Remove output gear bearing inner race.

EC

FE

el

SATE69D

5. Remove output gear bearing outer race from bearing WiT

retainer.
KV38105450 AT
(J34288)

FA

lr%

AAT494

BR

6. Remove idler gear bearing inner race.

ST

3S

BT

SAT648D -
RA

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

s
S,

O

AAT495
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REPAIR FOR COMPONENT PARTS

ST30031000
(J22912-1}

AATEA?

SPD715

Qutput shaft

Bearing retainer

SATE71D

850

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

o Check shafts for cracks, wear or bending.

e Check gears for wear, chips and cracks.

Bearings

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

¢ When replacing taper roller 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 limit, replace output shaft.
o [nstall new seal rings to bearing retainer.
o Measure clearance between seal ring and ring groove of
bearing retainer.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Wear limit:
0.25 mm (0.0098 in)
e If not within wear limit, replace bearing retainer.
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REPAIR FOR COMPONENT PARTS
Output Shaft, Output Gear, Idler Gear, Reduction
Pinion Gear and Bearing Retainer (Cont’d)

ASSEMBLY
$T35272000 1. Press reduction pinion gear bearing on reduction pinion el
(126092) ) gear.
A
EM
AATEEB
ﬁ@f—gﬂl—:—_f——fs"\__‘ - 2. Install reduction pinion gear bearing outer race on transmis- Lo
N RS T T sion case.
0] 63 - 67 Nom (6.4 - 6.8 kg-m, 46 - 49 ft-Ib)
SN (Y - M NI EG
) N\
FE
GL
MY

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

Drift

§T35272000
{J26092)

FA

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

§T
RS

BY

SAT901D HA
i
5. Press output gear bearing inner race on output gear.

Drift
EL

$T35272000
(26092)
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REPAIR FOR COMPONENT PARTS

BTG

§T33400001
(J26082)

SATO34D

\ SATE92G

o
§ =5

KV40104840
¢ =)

SAT937D

Quiput shaft Bearing retainer

T . Apply petroleum jelly.
ERE) : Apply p jelly SATE76D

SATE77D

852

Output Shaft, Output 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. Install output shaft bearing outer race on bearing retainer.

9. Install new seal rings onto output shaft and bearing retainer.
® 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

Second servo return spring

Lock nut
SEC. 315 JH 31 - 36 N-m (3.2 - 3.7 kg-m, 23 - 27 ft-Ib)

;A"Chc'r end pin « 639 Band servo piston stem
L F

Band servo thrust washer
Band servo piston

6_)\ D-ring @
\@f@w::m:h ,4 0D servo return Spring
___@\ @ / Spring retainer
/T—

(((fm /; g/ E-ring @
, —
£ B
£ —
QD servo
piston retainer
0-ring L4 AT / 6]_‘“*
Servo piston retainer
D-rin CATED
# : Adjustment is required. X O-ring 39 CATED Snap ring €39
Cax# : Apply ATF. 0D servo piston
AATEM
DISASSEMBLY

1. Remove band servo piston snap ring.

; 2 @
PR & ’ ,.
2.7 & T .
g N <
/S

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

e Hold band servo piston assembly with a rag or nylon
waste.

Nylon waste

SAT289D

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.

piston

Nylon waste
SAT290DB

MA

EM

LG

EC

FE

ClL

T

FA

BR

ST

RS

BT
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REPAIR FOR COMPONENT PARTS

: Apply ATF.
D-ring .@
OD servo piston Q

SATS593GB

OD servo
piston retainer @

Q-ring (Small diameter)

Q-ring

{Large
diameter)
G
O-ring
(Medium
diameter)
: Apply ATF. Q

SAT292DA

Band Servo Piston Assembly (Cont’d)

4. Remove D-ring from OD servo piston.

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

6. Remove band servo piston assembly from servo piston
retainer by pushing it forward.

Servo piston

retainer

Band servo

piston assembly
SAT293D
Spring

retainer

SAT294D)

8.
Band servo
stem

Spring
refainer Band servo
thrust washer

Band servo piston
OD serve

return spring

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.

SAT295DA

854
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’'d)

9. Remove O-rings from servo piston retainer.

. Q-ring
Servo piston (Small diameter) 639 CATE

retainer @ﬂ
O-ring WA
{Large diameter) §24
EM
: Apply ATF.
SAT296DA .
10. Remove D-rings from band servo piston. He
Band servo piston . ' e
FE
D-ring - GL
: Apply ATF. 8
SATEMMGA
INSPECTION WY
0D servo return spring ; .
Second servo i Pistons, retainers and piston stem AT
return spring z BRIl e Check frictional surfaces for abnormal wear or damage.

Return springs

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

RA&
SAT288DA
B
Inspection standard: ER
Refer to SDS, AT-171.
8 ST
oS RS
@ (Length) BT
SAT138D
HA
ASSEMBLY
Band servo piston 1. Install D-rings to servo piston retainer.
e Apply ATF to O-rings. EL
e Pay attention to position of each O-ring.
(04
D—ringg
: Apply ATF.
SAT595GA
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REPAIR FOR COMPONENT PARTS

Band servo
stemn

Band servo

thrust washer

@ Band servo piston
% 0D servo

retum spring SAT295DA

'Spring
retainer

Spring
retainer

SAT301D

O-ring

Servo piston R
retainer (Small diameter) €3¢

O-ring

(Large diameter) §34

: Apply ATF.
SAT296DA
SAT303D
: Apply ATF.
v D-ring b4 GaTE>
QD servo piston Q
SAT596GB|

856

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.

Instalt 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.

oo © e Apply ATF to O-rings
piston retainer " . :
XS e Pay attention to the positions of the O-rings. &l

O-ring (Small diameter)

O-ring

{Large

diameter} a
i

I GTD WA

O-ring
(Medium
: diameter) EM
: Apply ATF. Q
SAT292DA
oD servo 8. Install OD servo piston to OD servo piston retainer. LG
piston retainer
oD servo E@
piston
FE
CL
SAT306DA,
. MT
9. Install band servo piston assembly and 2nd servo return
Second servo spring to transmission case.
return spring e Apply ATF to O-ring of band servo piston and transmission §yj
case. "
_ A,
Apply ATF, Band servo m
A~ piston assembly
SAT307DA
10. Install OD servo piston assembly to transmission case.
oD serve e Apply ATF to O-ring of band servo piston and transmission
piston assembly case. ST
RS
BT
AATE92
: , I &
11. Install band servo piston shap ring to transmission case.
EL
DX

s
\ > (777
PR _ s >
\Q | ANV
3 —
AL pulier ~J 3
o d Z SAT288D

AT-135 857



REPAIR FOR COMPONENT PARTS

Final Drive

Pinion mate thrust washer
G)/ Pinion mate gear
/ Pinion mate shaft
Side geary ) Side gear
Side gear thrust washer ¥
thrust washer % %

SEC. 381 {C] 74 - 88 N-m (7.5 - 9.0 kg-m, 54 - 65 fi-Ib)

Side gear

Adjusting shim #

Differential side bearing

Differential case
Speedometer drive gear * ! Select proper thickness.

Differential side bearing

AAT439

DISASSEMBLY
1. Remove final gear.

SAT31D|
2. Press out differential side bearings.
Drift
5T30021000
(J22912-1)
AATT1

3. Remove speedometer drive gear.

SAT3130

858
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REPAIR FOR COMPONENT PARTS

SAT941D)

SAT316D)

SAT317D

SPD715

Pinion mate shaft

SAT318D

Final Drive (Cont’d)

4. Drive out pinion mate shaft retaining pin.

Gl
MIA
EV
5. Draw out pinion mate shaft from differential case. LE
6. Remove pinion mate gears and side gears.
EC
FE
GL
INSPECTION T
Gear, washer, shaft and case AT
e Check mating surfaces of differential case, side gears and
pinion mate gears.
e Check washers for wear. EA
5
Bearings SR
e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear. ST
RS
BT
HA

ASSEMBLY

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

tial case while rotating them.
e Apply ATF to all parts. 0
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REPAIR FOR COMPONENT PARTS

Boih feeler gauges are the
same thickness.

SAT320D)

Both feeler gauges are the
same thickness.

SAT321D

KV32101000
(J256B89-A)

SATBB6D

SAT313D

ST33200000
(J37067}

SAT943D

860

Final Drive (Cont’d)

3. Measure clearance between side gear and differential case

4.

5.

6.

with washers.
Clearance between side gear and differential case
with washers:
0.1 - 0.2 mm (0.004 - 0.008 in)

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

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

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

Press differential side bearings on differential case.
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REPAIR FOR COMPONENT PARTS

Final Drive (Cont’d)

ST33200000 @]
{J37067)

EM

SATI44D)

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

EC
FE

GL

SAT326D

RS

BT

HA

EL
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ASSEMBLY

Kv31103000 (J38982) and

§T35325000 ( — ) AATESS
Transmission Converter housing
case side side
\Oil seal
t— A
SAT633D
c O
Inside
Parking actuator \ \ AN
support @ o o
[G} 20 - 24 Nem Outside
2.0 - 24 kg-nT,% %
14 - 17 fi-lb)
SAT328D
Com

ﬁ’ Parking shaft

AATEHI0A

Parking shaft Return spring

AATS529A

862

Assembly 1

1.

Instail 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 10 6.5 (0.217 to 0.256) -0.5 to 0.5 {-0.020 to 0.020)

2.

3.

4.

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

Install parking paw! on transmission case and fix it with
parking shaft.

Install return spring.
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ASSEMBLY

Transmission

case Reduction

pinion
gear

SAT3I32DA

Reduction
pinion

SAT333DA

{

Reduction pinion gear

:_)
SAT334DA

L‘-Straightedge__\
% ik % E)ﬁﬁ)u 2 _
B ™. Transmission case.| L"g 1 |L‘7’-ﬁl ™

SAT335D
ID Depth gauge

Straightedge

——

SAT336PA;

Assembly 1 (Cont’d)

'REDUCTION PINION GEAR BEARING PRELOAD
1. Remove transmission case and final drive assembly from

converter housing.

2. Select proper thickness of reduction pinion gear bearing
adjusting shim using the following procedures.
a. Place reduction pinion gear on transmission case as shown.

b. Place idler gear bearing on transmission case.
¢. Measure dimensions “B” “C” and “D” and calculate dimen-

sion “A”.
A=D-(B+C)

“A’: Distance between the surface of idler 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.

s Measure dimension “B” in at least two places.

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

e Measure dimension “C” in at least two places.

e Measure dimension “D” between the end of reduction pin-
ion gear and the adjusting shim mating surface of reduction

pinion gear.

e Measure dimension “D” in at least two places.

e Calculate dimension "A”
A=D-~-(B+C)

AT-141

MA
=
LG

EC

GL

MT

FA

ST

RS

BT

HA

L

863



ASSEMBLY

Depth gauge

SAT337D)

Reduction
pinion
m, J€A7 ldler gear

ST35271000
(426091)

AATESE

[ 245 - 275 N.m
(25 - 28 kg-m, 181 - 203 fi-Ib)

SAT339D

Preload gauge

SATIODA

864

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 reduction 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 idler 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 idier 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-Ib)
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ASSEMBLY
Assembly 1 (Cont’d)

3 (012 8. After properly adjusting turning torque, clinch idler gear lock
or more nut as shown (only RL4FQ3V).

@Gl
3 (0.12) or more
'\\\ 1 (0.04) ML@&
or more
EM
Unit ; mm (in)
SATBE95D
OUTPUT SHAFT BEARING PRELOAD o
Output shaft 1. Select proper thickness of output shaft bearing adjusting
spacer using the following procedures. EG
a. Remove paper rolled around output shaft.
b. Place bearing retainer on output shaft.
FE
Bearing retainer
GL
SATE82D
MT

¢. Place output gear bearing inner race on bearing retainer.

d. Measure dimensions “G” and “H” and calcuiate dimension
HF”- T
H “F”: Distance between the surface of output gear .
bearing inner race and adjusting shim mating
surface of output shaft. EA,
Bearing retainer F=H-G
Qutput shaft RA

SATE83D)

Output e Measure dimension “G” between end of output shaft and
shaft surface of output gear bearing inner race.
—jG e DMeasure in at least two places. ST
RE
Bearing & T

retainer

SATEB4D

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

Straightedge

SATE8BD)
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ASSEMBLY

SATE86D

866

SATE89D

Assembiy 1 (Cont’d)

e. Measure distance “I” between end of output gear (adjusting

B w

o o

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

To=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 output shaft.

Tighten output gear lock nut to specified torque.
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@ Idler gear

[(§Lancaneita cdi

=

1 (0.04)
Qar more

Unit: mm (in)
SATE92D

AATA07A

O Thrust washer

1©)) o
s

T ; ==
E=R (D;: Apply petroleum jelly. SAT354D

Assembly 1 (Cont’d)

8. Remove idler gear to measure output shaft preioad.

@l
A
EM
9. Measure turning torque of output shaft. LG
e When measuring turning torque, turn output shaft in
both directions several times to seat bearing rollers =g
correctly.
Turning torque of output shaft:
0.25 - 0.88 N-m FE
(2.5 - 9.0 kg-cm, 2.2 - 7.8 in-Ib)
GL
10. Install idler gear and tighten lock nut to specified torque. M
11. After properly adjusting “turning” torque, clinch idler gear
and output gear lock nuts as shown.
FA
_ . . BR
12. Install new gasket and side cover on transmission case.
13. Tighten fixing bolts to specified torque.
§T
RS
BT
HA
Assembly 2
1. Remove paper rolled around bearing retainer.
2. Install thrust washer on bearing retainer. &L
e Apply petroleum jelly to thrust washer.
(B
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; =
gk ?C\ i

=N
TN
/%@;;@zgﬂh

Forward clutch
assembly

SAT355D

Bearing race IEER (D)

EFA(P) : Apply petroleum jelly. SATE98D

Needle bearing

Needle bearing

b

SATE94D)

Forward
clutch hub

SAT358D

Internal gear
assembly

SAT359D

868

Assembly 2 (Cont’d)
3. Install forward clutch assembly.
e Align teeth of low & reverse brake drive plates before

installing.
¢ Make sure that bearing retainer seal rings are not

spread.

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

5. Install needle bearings on rear internal gear.

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

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

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

7. Install rear internal gear assembly.
e Align teeth of forward clutch and overrun clutch drive
plate.
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ASSEMBLY
Assembly 2 (Cont’d)

Thrust needle bearing 8. Instali needle bearing on rear planetary carrier.

ERP) e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing. @
MA
Rear planetary
carrier
E
ER (D) : Apply petroleumn jelly.
SAT380D)
9. Install rear sun gear on rear planetary carrier. LG
@\ Rear planetary e Pay attention to direction of rear sun gear.
g\ carrier EC
Aear sun gear
HE

GL

SAT052D

BT

10. install rear planetary carrier on transmission case.

FA

BR

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

e Pay attention to direction of thrust needle bearing. 8T
@, Thrust needie
bearing E (D)

From RS
planetary
carrier
BT
E= (D) : Apply petrolaum 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.

13. While holding front planetary carrier, tum low one-way [l
clutch. Check low one-way clutch for correct directions of
lock and unlock.

Low one-way clutch

SATC48D)
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ASSEMBLY

Assembly 2 (Cont’d)

2] rl\_ "
Front planetary carrier=

e | ow one-way clutch

\fj /f T W aToarD

14. Install front planetary carrier assembly on transmission
case. :

!
Screwdriver

Thrust needle
bearing P

Front
sun gear

B P! : Apply petraleum jelly. SAT367D

Front sun gear

bearing

it

i L] - |
Front sun gear !:@/\9/‘

s [ —
\\ EER® : Apply petroleum jelly. <™  caTsseD

15. Install snap ring with screwdriver.

e Forward clutch and bearings must be correctly

installed for snap ring to fit groove of transmission
case.

. Install needle bearing on front sun gear.

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

17. Instail front sun gear on front planetary carrier.

18. Install needle bearing on front sun gear.

e Apply petroleum jelly to needie bearing.
s Pay attention to direction of needle bearing.
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High clutch hub{
a5

) T
ETR (D) : Apply petroleum jelty. SAT371D

Input shaft
assembly

! (= W
- h SAT373D,

Assembly 2 (Cont’d)

19. Install high clutch hub on front sun gear.

20. Install needle bearing on high clutch hub.

e Apply petrofeum jelly to needle bearing. |
e Pay attention to direction of needle bearing.

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

23. Install reverse clutch assembly.

e Align teeth of reverse clutch drive plates before install-

ing.

AT-149
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EM
LG
EC
g
CL
T

[BA
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Adjustment 2

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

Reverse clutch

Part name Total end play end play

Transmission case

Qverrun clutch hub

Rear internal gear

Rear planetary carrier

Rear sun gear

Front planetary carrier

Front sun gear
High clutch hub
High clutch drum

Oil pump cover

Reverse clutch drum

Reverse clutch TOTAL END PLAY

assembly

Transmission

case e Measure clearance between reverse clutch drum and

needle bearing for oil pump cover. _
e Select proper thickness of bearing race so that end play is

within specifications.

Qil pump
assembly

Bearing
race

Needle bearing
SAT374D

1. Measure dimensions “K” and “L” and then calculate dimen-
Straightedge ©osion 'J7.

Transmission Clutch pack

case
SAT375D

a. Measure dimension “K”.

Transmission case

SAT376D:
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Adjustment 2 (Cont’d)

b. Measure dimension “L".

c. Calculate dimension “J”.

“J”: Distance between oil pump fitting surface of transmis- g
sion case and needle bearing mating surface of high
clutch drum.

Depth

Straightedge  gauge

J - K - L Mf}\\
. (=]
Transmission case
pack SAT377D
H H (gAY L@
Bearing 2. Measure dimension "“M”.
race a. Place bearing race and needle bearing on oil pump assem-

Needte hearing bly E#
FE
Qil pump
assembly
CL
SAT378D
BT

Straightedge oo b. Measure dimension “M"”.

t
" ' bearing “M”: Distance between transmission case fitting surface
' M Bearing and needle bearing on oil pump cover.
raee “M,”: Indication of gauge.
Qit pump
Depth assembly 54,
gauge
% sy RA
@\Straightedge '
== SAT379D)
H H [{F32) IE}
c. Measure thickness of straightedge “t”.
ST
Straightedge
RS
BT
SAT443D
) [Fl&
3. Adjust total end play “T;".
T;=Jd-M
Total end play “T;": EL

0.25 - 0.55 mm (0.0098 - 0.0217 in)
o Select proper thickness of bearing race so that total end
play is within specifications. D
Bearing races: Refer to SDS, AT-171.
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- Thrust

washer

Clutch pack

Transmission
case

SAT380D

Clutch pack

Thrust

Thrust

Transmission case
washer

Transmission case washer
SAT381D
Straightedge > NEI
Straightedge

Straightedge

Depth
gauge

o Clutch
Transmission case pack

SAT383D

Qil pump
assembly

874

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 “Q” and “P"” and then calculate dimen-
sion “N”.

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

¢. Measure dimension “P”.

d. Caiculate dimension “N”.

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

N=O-P

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

AT-152



ASSEMBLY

\ Straightedge

—_

3

Oil pump
assembly

Straightedge
SAT385D

Straightedge
=

L

Qil pump
assembly

Straightedge
SAT386D)

Brake ba
| —
L d SATD38D

Adjustment 2 (Cont’d)

a. Measure dimension “R”.

b. Measure dimension “S”.
c. Calculate dimension “Q”.

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

Q=R-5

3. Adjust reverse clutch end play “T,".

T4 - N - Q
Reverse clutch end play:

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

Assembly 3

" 1. Remove reverse clutch assembly and install needle bearing

on high clutch assembly.

e Pay attention to direction of needle bearing.

2. Install reverse clutch assembly.

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

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

AT-153

A
EM

LG

FE
Gl
MT

FA

BR
ST
BS

BT

875



ASSEMBLY
Assembly 3 (Cont’d)

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

Bearing race

* ERE

* : Select proper thickness.

EAE :  Apply petroleum jelly. SATS89D
SN Thrust washer % EE® | 6. Place thrust washer selected in reverse clutch end piay step
on reverse clutch drum.

e Apply petroleum jelly to thrust washer.

PN TN
@%3 u-&f"‘

! e T
| & : Select proper thickness. it
® N Apply petroleum Je"y SAT390D

7. Install oil pump assembly on transmission case.

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

SAT392D

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

SAT034D

876 AT-154




ASSEMBLY

BAT384D

Assembly 3 (Cont’d)

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

Anchor end pin:
[ : 3.9 - 5.9 N'm (0.4 - 0.6 kg-m, 35 - 52 in-Ib)

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

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

check operaticn of brake band.

SAT397D

Adjustment 3
FINAL DRIVE END PLAY

A
=l
L&
EG
FE
CL
T
FA

3R

11. Apply compressed air to oil holes of transmission case and

S

RS

BT

A

EL

e Measure clearance between differentiai side bearing and

transmission case.

e Select proper thickness of adjusting shim so that end play [DX

is within specifications.

AT-155
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ASSEMBLY

SATE95D

SAT443D

Differential case

(&)
3} = Converter °
Straightedge housing

SAT696D)

AN

|
CAL e
T S
w
[o%
[v]
(=2
[o:]
@
=
=
w

Differential case

SATE97D

878

-~ 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 converter 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 play.

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.

AT-156



ASSEMBLY

Assembly 4

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

A
ER

LG

2. |nstall final drive assembly on transmission case.

EC

FE

|
U ~ 7 SAT030D
. . MT
3. Instail oil tube on converter housing.

=y

BIR

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

housing.

Locking Bolt Length mm (in} BS

sealant P ® 32.8 (1.291)

: 40 (1.57)
. — BT
1.5 (0.059) dia.
4 (0.16)

HA

wW-W
Unit; mm (in} CYR
B @ﬁ/i\@
B
=27 R
~ 7 L

IRG)

SAT405D
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ASSEMBLY
Assembly 4 (Cont’d)

6. Install accumulator piston.

Servo release N-D accumulator a. Check contact surface of accumulator piston for damage.
accumulator piston piston

Contact :
surface SAT406DA

i~

Install O-rings on accumulator piston.

e Apply ATF to O-rings.

Accumulator piston O-rings:
Refer to SDS, AT-171.

N-D accumulator

piston @

S

Servo release
accumulator
piston

 Apply AT 439 SAT407DA

c. Install accumulator pistons and return springs on transmis-
sion case.
e Apply ATF to inner surface of transmission case.
Return springs:
Refer to SDS, AT-171.

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

Lip seal Q

8. Install oil filter for governor valve.
¢ Take care with its direction.
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ASSEMBLY

Vi e
=
{ —
| e |
[
2-4Nm )\
(0.2 - 0.4 kg-m,
m \ 17 - 35 indb)
\ SATO26DA

Manual valve
” SATO17D
NP
- Q
O\ O FAM:
T //3_ -
3 LN
Throttle lever: \\
Vot plate ¢ /
anu
k-t P N 7™ Detent valve

Noooa
Manual valve

WY D) e
ﬂ /%@\%\A )a
W= - SAT414D

Assembly 4 (Cont’d)

9. Install throttle wire to transmission case.

10. Install throttle wire to throttle lever.

11. Install control valve assembly.
tnsert manual valve into control valve assembly.

e Apply ATF to manual valve.

b. Set manual shaft in Neutral position.

MA

EM

L

Y

FE

c. Install control valve assembly on transmission case while
aligning manual valve with manual plate and detent valve gy

with throttle lever.

d. Pass solenoid harness through transmission case and

install terminal body on transmission case by pushing it.

AT-159
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ASSEMBLY
Assembly 4 (Cont’d)

RLAF03A e. Tighten bolts &), ®, © and ©@. .
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-lb)
Bolt length, number and location:

Bolt symbol @ © @

Bolt length “” mm (in) 33.0 40.0 43.5 25.0
) (1.299) | (1.575) | (1.713) | (0.984)

Number of bolts & 5 2 2

SAT788D

12. |nstall oil pan.
a. Attach magnet to oil pan.

SAT418D

b. Install new oil pan gasket on transmission case.

c. [Install oil pan on transmission case.

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

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

d. Tighten drain piug to specified torque.

Drain holt

SAT128E

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

assembly
\\ a &\/\

T S
ZAY .~

832 AT-160
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ASSEMBLY
Assembly 4 (Cont’d)

b. Instali O-ring to governor cap.

O-ring B ® e Apply ATF to O-ring.
@l
MA
EM
BT : Apply petroleum jelly. SATAZID
// // / // \ c. Install governor cap onto transmission case. LC
Go\;'rﬁor ‘s\ / EC
cap  jy y
/ FE
7 L
R S .
\\ SAT422D
T

d. Install shap ring onto transmission case with a screwdriver.

e Align snap ring gap with the notch of transmission

PA

14. Install park/neutral position (PNP) switch.
a. Set manual shaft in “P” position.
b. Temporarily install park/neutral position (PNP) switch on g
manual shaft.
c. Move selector lever to “N” position.
BS

BT

SATE97GA
HA

d. Use a 4 mm (0.157 in) pin for this adjusiment.
Insert the pin straight into the manual shaft adjustment hole.

1)
S // 2) Rotate park/neutral position (PNP) switch until the pin can [EL
>~
N~

Set manual shaft to
"N position.

i also be inserted straight into hole in park/neutral position
Pl (PNP) switch.

& g. Tighten park/neutral position (PNP) switch fixing bolts. DK
= f. Remove pin from adjustment hole after adjusting park/
7z

neutral position (PNP) switch.
' SAT426DB

@] 2.0 - 25 N-m
(0.2 - 0.26 kg-m, —\
17.4 - 22.6 in-Ib) g
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ASSEMBLY

Qil

charging
pipe

g }/.J»L_JT

J QC: -
.'f‘;, :_‘n =

-
¢

i
[}

Washer

T
|

&

\Oil cooler
S tube

SATSB6H

SAT428DA

SAT430D]

884

Assembly 4 (Cont’d)
15. Install oil charging pipe and oil cooler tube to transmission
case.

16. Install torque converter.
Pour ATF into torgue converter.

a.

» 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.

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

¢. Measure distance “A” to check that torgue converter is in

proper position.
Distance “A”:
21.1 mm (0.831 in) or more

AT-162



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine GA16DE
Automatic transaxle model RLAFO3A &l
Automatic transaxle assembly

Model code number 35X861 MA
Transaxle gear ratio

1st 2.861 EM

2nd 1.562

3rd 1.000

4th 0.697 LC

Reverse 2.310

Final drive a2.827 EG
Recommended fluid Nissan Matic “D”" (Continental U.S. and _Alaska) or G*enuine Nissan Automatic Transmission

Fluid {Canada)*1

Fluid capagcity £ (US gt, Imp qt) 7.0 (7-3/8, 6-1/8) IFE

*1: Refer to MA section (“Fluids and Lubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS").
CL

FA

BR
ST
RS
BY
HA

EL
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments
VEHICLE SPEED WHEN SHIFTING GEARS

. Vehicle speed km/h (MPH)
Throttle position
Dy — D, D, — Dy D, - D, D,— D, D, - D, D, — D, 1, =1,
51-59 97 - 105 142 - 150 88 - 96 39 - 47 48 - 56
Full throttle (32 - a7) (60 - 65) - {88 - 93) (55 - 60) (24 - 29) (30 - 35)
29 - 37 52 - 60 101 - 109 67 -75 41-49 8-186 48 - 56
Half
alf throtde (18 - 23) (a2 - a7) (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
Thro'FtJe 0D switch Vehicle speed  km/h (MPH)
opening l.ock-up ON Lock-up OFF
ON (D,} 106 - 114 68 - 76
o - (66 - 71) (42 - 47) THROTTLE WIRE ADJUSTMENT
106 - 114 B8 -76
OFF (D) 66 - 71) (42 - 47) Throttle wire stroke mm (in) 40 - 42 (1.57 - 1.65)
LINE PRESSURE
Engine speed Line pressure kPa (kg/cm?, psi)
rem R position D position 2 position 1 position
Idle 883 (8.0, 128) 637 (6.5, 92) 1,147 (11.7, 166} 1,147 (11.7, 168)
Stall 1,765 (18.0, 256) 1,275 (13.0, 185) 1,275 (13.0, 185} 1,275 {13.0, 185)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

CONTROL VALVES
Control valve return springs
unit: mm @y Gl
Parts Part No. Frae length Quter diameter
@ Pressure modifier valve spring 31742-31X64 26.0 (0.984) 7.9 (0.311) VA
@ 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) M
(@ |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 | (8) | Torque converter relief valve spring 31742-31X06 23.5 (0.925) 7.4 (0.291) LG
@ 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) EG
@ :::ﬁ‘uge converter clutch control vaive 31742-31X08 39.5 (1.555) 5.0 (0.197)
— | it cooler reiief valve spring 31872-31X00 17.02 (0.6701) 8.0 {0.315) FE
@ 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) CL
@ 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) T
@ 1-2 shift valve spring 31762-31X02 45.9 (1.807) 5.3 (0.209)
@ Qverrun clutch contrel valve spring 31742-31X60 48.9 (1.925) 7.0 (0.276)
FA
BR
&T
RS
BT
HA
EL
I3
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SERVICE DATA AND SPECIFICATIONS (SDS)

CLUTCHES AND BRAKES

Specifications and Adjustments (Cont’d)

|Reverse clutch|

Forward clutch

Number of drive

Number of drive
plates

Number of driven
platas

plates 2
Number of driven 5
plates
Drive plate thick-
ness mm {in)
Standard 2.0 {0.079)
Aliowable limit 1.8 (0.071)

Drive plate thick-
ness mm (in)

Standard

Allowabie limit

1.8 (0.071)
1.6 (0.083)

Clearance mm (in)

Standard

0.5 - 0.8 (0.020 - 0.031)

Clearance mm (in}
Standard

Allowable Hmit

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

Thickness mm (in) Part number
3.6 (0.142) 31537-31X60
3.8 (0.150) 31537-31X61
Thickness of 4.0 (0.157) 31537-31X62
retaining plate
4.2 (0.185) 31537-31X63
4.4 (0.173) 31537-31X64
4.6 {0.181} 31537-31X65
Overrun clutch
Number of drive
3
plates
Number of driven
4
plates
Drive plate thick-
ness mm (in})
Standard 1.6 (0.063)
Allowable limit 1.4 (0.055)

Clearance mm (in)
Standard

Allowable limit

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

Allowable limit 1.2 (0.047)
Thickness  mm (in) Part number
4.4 (0.173) 31537-31X00
Thickness of 4.6 (0.181) 31537-31X01
retaining plates 4.8 (0.189) 31537-31X02
5.0 {0.197) 31537-31X03
5.2 (0.205) 31537-31X04
Number of drive 3
plates
Number of driven 5
plates
Drive plate thick-
ness mm (in)
Standard 2.0 (0.079)
Allowable fimit 1.8 {0.071)
Clearance mm (in}
Standard (0.015; - 8:371)
Allowable Timit 2.4 {0.094)
Thickness mm {in) Part number
3.6 (0.142) 31537-32X12
4.0 (0.157) 31537-32X01
:;'l:fit‘?fgspgtes 4.2 (0.165) 31537-32X02
4.4 {0.173) 31537-32X03
4.6 (0.181) 31537-32X04
4.8 (0.189) 31537-32X05

Thickness mm (in}

Parnt number

Thickness of
retaining plate

3.6 (0.142)
3.8 {0.150)
4.0 (0.157)
4.2 (0.165)
4.4 (0.173)

315687-31X79
31567-31 X80
31567-31X81
31567-31X82
31567-31X83

888
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

|Low & reverse brake|

OIL PUMP

Qil pump side clearance
mm (in)

0.02 - 0.04 (0.0008 - 0.0016)

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)

Thickness of inner gears
and outer gears

Inner gear

Thickness

" Part number
mm (in)

9.99 - 10.00
(0.3933 - 0.3837)

9.98 - 9.89
{(0.3929 - 0.3933)

0.97-9.98
(0.3925 - 0.3929)

31346-31X00

31346-31X01

31346-31X02

Quter gear
Thickn_eSS Part number
mm (in})

9.99 - 10.00

(0.3805 - 0.3937) 31347-31X00
9.98 - 9.99

-31X01

(0.3629 - 0.3933) siaaranxe

9.97 - 9.98

31347-31X02

(0.3925 - 0.3929)

Allowable limit 2.8 (0.110)
Thickness  mm {in) Part number

3.6 (0.142) 31667-31X16
3.8 (0.150) 31667-31X17

Thickness of retaining 4.0 (0.157) 31867-31X18

plate
4.2 (0.165) 31667-31X19
4.4 {0.173) 31667-31X20
4.6 {0.181) 31667-31X21

Brake band
Anchor end pin tight-
ening tarque 3.9-59(04-06, 35-52)
Nem {kg-m, in-Ib)

Number of returning

Clearance between oil
pump housing and outer
gear mm (in)

Standard

Allowabie limit

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

LG

EC

FE

CL

BT

2.5:0.125

revolutions for anchor

end pin Qil pump cover seal ring
Lock nut tightening clearance mm {in) Ea,
torque 31-36(3.2-37,23-27) Standard 0.1 - ¢.25 {0.0039 - 0.0098)
N-m (kg-m, ft-Ib
m kgm, b) Allowable limit 0.25 (0.0098) aa
s
Clutch and brake return springs INPUT SHAFT
Unit: mm (in) Input shaft seal ring ER
Parls Free length Quter diameter clearance mm (in)
.08 - 0.2 .0031 - 0. 1
Forward clutch {Qver- | Quter 26.6 (1.047) 10.6 (0.417) Standard 0.08 - 0.23 (0.00 0091) &T
run clutch) Allowable limit 0.23 {0.0091)
{16 pcs) Inner 26.3 (1.035) 7.7 (0.303)
Reverse clutch (16 pes) 18.6 (0.732} 8.0 (0.315) PLANETARY CARR'ER RS
High clutch (12 pcs) 19.7 (0.776) 11.1 (0.437)
Clearance between planetary
Low and reverse brake {20 pcs) 25.1 (0.988) 7.6 (0.299) cartier and pinion washer
mm {in} BT
Standard 0.15 - 0.70 {0.0059 - 0.0276)
Allowable limit 0.80 {0.0315) HA
FINAL DRIVE EL
Differential side gear clearance
Clearance belween side gear and B
differential case with washer 0.1 - 0.2 (0.004 - 0.008) .

mm (in}
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SERVICE DATA AND SPECIFICATIONS (SDS)

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

Thickness mm (jn) 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 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) 3§454-M8003
0.64 (0.0252) 38454-MB005
0.72 (0.0283) _ 38454-M8007
0.80 {0.0315) 38454-M8009
0.88 (0.0346) 38454-M8011
0.96 (0.0378) 38454-MB013
1.04 (0.0409) 38454-M8015
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

REDUCTION PINION GEAR Table for selecting reduction pinion gear
. bearing adjusting shim
Bearing preload g ad] 9 : ,
Unit; mm (in) @l
Reduction pinion gear bearing ; I ; ;
praload o (in) 0.05 (0.0020) Dimension “T Suitable shim(s)
1.77 - 1.81 {0.0697 - 0.0713) 1.74 {0.0685) NI
. 1.81 - 1.85 (0.0713 - 0.0728 1.78 {0.0701
Turning torque ( ) ( )
1.85 - 1.89 (0.0728 - 0.0744) 1.82 (0.0717)
Turning torque of reduction pinion 1.89 - 1.93 (0.0744 - 0.0760) 1.86 (0.0732)
gear Nem (kgeom, indpy | ©-11 - 068 (1-1 - 7.0, 0.95 - 6.08) ( ( EM
1.93 - 1.96 {0.0760 - 0.0772) 1.80 (0.0748)
. 1.96 - 1.98 (0.0772 - 0.0780) 1.92 (0.0756)
Re_duc“o“ pinion gear bearing adjusting 1.98 - 2.00 (0.0780 - 0.0787) 1.94 (0.0764) Le
shims 2.00 - 2.02 {0.0787 - 0.0795) 1.96 (0.0772)
Thickness mm (in) Part number 2.02 - 2.04 (0.0795 - 0.0803) 1.98 (0.0780)
1.74 {0.0685) 31438-31X18 2.04 - 2.06 (0.0803 - 0.0811) 2.00 (0.0787) EG
1.78 (0.0701) 31438-31X17 2.06 - 2.08 {0.0811 - 0.0819) 2.02 (0.0795)
:'gz :g-g;;? ;':gggmg 2.08 - 2.10 (0.0819 - 0.0827) 2.04 (0.0803) &
.86 (0.0732 _
10 -2.12 (0. -0, 2.06 (0.0811
1.90 (0.0748) 41438-31X20 2.10 - 2,12 (0.0827 - 0.0835) 06 (0.0811)
1.92 (0.0756) 31439-31X60 2.12 - 2.14 (0.0835 - 0.0843) 2.08 (0.0819)
1.94 (0.0764) 31438-31%21 2.14 - 2.16 (0.0843 - 0.0850) 2.10 (0.0827) @ﬁ_-.
1.96 {0.0772) 31439-31X61 2,16 - 2,18 (0.0850 - 0.0858) 2.12 (0.0835)
1.88 (0.0780) 31438-31X22 2.18 - 2.20 (0.0858 - 0.0866) 2.14 (0.0843)
2.00 (0.0767) 31439-51x62 2.20 - 2.22 (0.0866 - 0.0874) 2.16 (0.0850) MIT
2,02 (0.0795) 31438-31X23
2.04 (0.0803) 31439-31X63 2.22 - 2.24 (0.0874 - 0.0888) 2.18 {0.0858)
2.06 (0.0811) 31438-31X24 2.24 - 2.26 {0.0882 - 0.089¢) 2.20 (0.0866)
2.08 {0.0819) 31439-31X64 2.26 - 2.28 (0.0890 - 0.0898) 2.22 (0.0874)
2.10 (0.0827) 31438-31X60 2.28 - 2,30 (0.0898 - 0.0906) 2.24 (0.0882)
212 (0.0835) 31439-31X65 2.30 - 2.32 (0.0906 - 0.0913) 2.26 (0.0890) BA
214 (0.0843) 31438-31X61 2.32 - 2.34 (0.0913 - 0.0921 2,28 (0.0898)
2.16 (0.0850) 31439-31X66 : 34 (0- 0921) R
218 (0.0858) 31438-31X62 2.34 - 2,37 (0.0921 - 0.0933) 2.30 (0.0906)
2.20 (0.0866) 31439-31X67 2.37 - 2.41 (0.0933 - 0.0949) 2.34 (0.0921)
2.22 (0.0874) 31438-31X63 2.41 - 2.45 {0.0949 - 0.0965) 2.38 (0.0937)
2.24 (0.0882) 81439-31X68 2.45 - 2.49 (0.0965 - 0.0580) 2.42 (0.0953)
2.26 (0.0890) 31438-31X64 2.49 - 2.53 (0.0980 - 0.0996) 2.46 (0.0969) ER
2.28 (0.0898) 31439-31X69
2.30 (0.0906) 31438:31X65 2.53 - 2.57 (0.0996 - 0.1012) 2.50 (0.0984)
2.34 (0.0921) 31438-31X66 2.57 - 2.61 (0.1012 - 0.1028) 2.54 (0.1000) 8T
2.38 (0.0937) 31438-31X67 2,61 - 2.65 (0.1028 - 0.1043) 2.58 (0.1016)
2.42 (0.0953) 31438-31X68 2,65 - 2.69 (0.1043 - 0.1059} 2.62 (0.1031)
2.46 (0.0969) 31438-31X69 2,69 - 2,73 (0.1059 - 0.1075) 2.66 (0.1047) B
2.50 (D.0984) 31438-31X70
2.54 (0.1000) 31438-31X71
2.58 {0.1016) 31438-31X72 OUTPUT SHAFT BT
2.62 {0.1031) 31438-31X73 .
2.66 (0.1047) 31438-31X74 Seal ring clearance
QOutput shaft seal ring clearance HA
mm {(in)
Standard 0.10 - 0.25 {0.0039 - 0.0098)
Allowable limit 0.25 (0.0098) EL
Bearing preload
4
Qutput shaft bearing preload _ 0.03 - 0.08 (0.0012 - 0.0031)
mm (in}
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

Turning torque Table for selecting output shaft bearing
Turning torque of output shaft 0.25-0.88 (2.5 - 90, 2.2 - 7.8) adlUStlng spacer ) .
N-m (kg-cm, in-Ib) P Unit: mm (in)
Dimension “T” Suitable spacer
Output shaft bearing adjusting spacers 6.29 - 6.33 (0.2476 - 0.2432) 6.26 (0.2465)
6.33 - 6.37 (0.2492 - 0.2508) 6.30 (0.2480)
Thickness mm (in} Part number 6.37 - 6.41 (0.2508 - 0.2524) 6.34 {0.2496)
6.26 (0.2465) 31437-31X16 6.41 - 6.45 (0.2524 - 0.2539) 6.38 (0.2512)
6.30 (0.2480) 31437-31X17 6.45 - 6.49 (0.2539 - 0.2555) 6.42 (0.2528)
6.34 (0.2496) 31437-31X18 6.49 - 6.53 (0.2555 - 0.2571} 6.46 (0.2543)
6.38 (0.2512) 31437-31X19 6.53 - .57 {0.2571 - 0.2587) 6.50 (0.2550)
6.42 (0.2528) 31437-31X20 6.57- 5'21 (0.2587 - 0.2602) 2':;‘ :0;:;?;
6.61 - 6.65 (0.2602 - 0.2618) 58 {0.
2'23 Egi::g; 2::2;2:2; 6.65 - 6.68 (0.2618 - 0.2630) 6.62 (0.2606)
R &.68 - 6.70 (0.2630 - 0.2638) .64 (0.2614)
6.54 (0.2575) 31437-31X23 6.70 - 6.72 (0.2638 - 0.2646) 6.66 (0.2622)
6.58 (0.2591) 31437-31X24 6.72 - 6.74 (0.2646 - 0.2654) 6.68 (0.2630)
6.62 (0.26086) 31437-31X60 6.74 - .76 (0.2654 - 0.2661) 6.70 (0.2638)
6.64 (0.2614) 31437-31X78 6.76 - 6.78 (0.2661 - 0.2669) 6.72 {0.2646)
6.66 {0.2622) 31437-31X61 6.78 - 6.80 (0.2669 - 0.2677) 6.74 (0.2654)
6.68 (0.2630) 31437-31X79 6.80 - 6.82 (0.2677 - 0.2685) 6.76 (0.2661)
6.70 (0.2638) 31437-31X62 6.82 - 6.84 (0.2685 - 0.2693) 6.78 {0.2669)
6.72 (0.2646) 31437-31X80 6.84 - 6.86 (0.2693 - 0.2701) .80 {0.2677)
6.74 (0.2654) 31437-31X63 6.86 - 6.68 (0.2701 - 0'27‘1’9’ g':i Eg'iggg:
6.88 - 6.90 {0.27009 - 0.2717 84 {0.
6.76 (0.2661) 314373181 6.90 - 6.92 (0.2717 - 0.2724; 6.86 (0.2701)
6.78 (0.2669) 31487-31X64 6.92 - 6.94 (0.2724 - 0.2732) 6.88 (0.2707)
6.80 (0.2677) 31437-31X82 6.94 - 6.96 (0.2732 - 0.2740) 6.90 (0.2717)
6.82 (0.2685) 31437-31X65 6.96 - 6.98 (0.2740 - 0.2748) 6.92 (0.2724)
6.84 (0.2693) 31437-31X83 6.98 - 7.00 (0.2748 - 0.2756) 6.94 (0.2732)
6.86 (0.2701) 31437-31X66 7.00 - 7.02 (0.2756 - 0.2764) 6.96 (0.2790)
6.88 (0.2709) 31437-31X84 7.02 - 7.04 {0.2764 - 0.2772) 6.98 (0.2748)
6.90 (0.2717) 31437-31X67 7.04 - 7.06 {0.2772 - 0.2780) 7.00 {0.2756)
6.92 {0.2724) 31437-31X46 7.06 - 7.08 {0.2780 - 0.2791) 7.02 (0.2764)
6.94 (0.2732) - 7.09 - 7.13 (0.2791 - 0.2807) 7.06 (0.2780)
696 (02740 T 721 (0520 - 028 Sy
6.98 (0.2748) 31437-31%69 7.21 - 7.25 (0.2839 - 0.2854) 7.18 {0.2827)
7.00 (0.2756) 31437-31X48 7.25 - 7.29 (0.2854 - 0.2870) 7.22 (0.2843)
7.02 (0.2764) 31437-31X70
7.06 (0.2780) 31437-31X71
7.10 (0.2795) 31437-31X72
7.14 (0.2811) 31437-31X73
7.18 (0.2827) 31437-31X74
7.22 (0.2843) 31437-31X75
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

BEARING RETAINER : ACCUMULATOR
Seal ring clearance O-ring " Unit mm (in) -
Bearing retainer seal Diameter Diameter
ring clearance mm (in}) Accumulator {Small) (Large)
Standard 0.10 - 0.25 (0.0039 - 0.0098) Servo release accumulator 269 (1.059) | 442(1740) A
Allowable limit : 0.25 (0.0098) N-D accumulator 34.6 (1.362) 39.4 (1.551)
Unit: mm (in)
Total end play "T" mm (in) 025 - 055 (0.0098 - 0.0217) Accumulator Free length Quter diameter @
L
o . . Servo release accurnufator
Bearing race for adjusting total end play spring 56.4 (2220) | 210 (0.827)
Thickness mm (in) Part number N-D accumulator spring 43.5 (1.713} 28.0 (1.102) EC
0.6 {0.024) 31435-31X01
0.8 {0.031) 31435-31X02 BAND SERVO EE
1.0 {0.039) 31435-31X03 .
n . .
1.2 (0.047) 31435-31X04 Return spring Unit: mm (in}
1.4 {0.055) 31435-31X05 Retum spring Free length Outer diameter L
1.6 (0.063) 31435-31X06 2nd servo return spring 325 (1.280) 25.9 (1.020)
18(0.071) 31435-31X07 OD servo return spring 31.0 (1.220) 21.7 (0.854)
2.0 (0.079) 31435-31X08 T
REMOVAL AND INSTALLATION . .
REVERSE CLUTCH END PLAY unit.mm (i)
wr Distance between end of converter housing 21.1 (0.831)
Reverse cluich and play L‘m )| 0657 100 (0.0256 - 0.0394) and torque converter or more
A,
Thrust washers for adjusting reverse
clutch end play B
Thickness mm (in} Part number
0.65 (0.0256) 31508-31X10 B8
0.80 (0.0315) 31508-31X11 '
0.95 {0.0374) 31508-31X12
1.10 {0.0433) 31508-31X13 ST
1.25 (0.0492) 31508-31X14
1.40 (0.0551) 31508-31X15
RS
BT
HA
EL
D
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