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When you read wiring diagrams:

CHART IN TROUBLE DIAGNOSES”.

» Read Gl section, “HOW TO READ WIRING DIAGRAMS™.
¢ See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.
When you perform trouble diagnoses, read GI section, “HOW TO FOLLOW FLOW
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS)
“AlIR BAG”

The Supplemental Restraint System “AlR BAG”, used along with a seat belt, helps to reduce the risk or
severity of injury to the driver and front passenger in a frontal collision. The Supplemenial Restraint System
consists of air bag modules (located in the center of the steering wheel and in the instrument panel on the
passenger side), a diagnosis sensor unit, a crash zone sensor (4WD models), warning lamp, wiring harness,
and spiral cable.
The vehicle is equipped with a passenger air bag deactivation switch. Because no rear seat exists where a
rear-facing child restraint can be placed, the switch is designed to tum off the passenger air bag so that a
rear-facing child restraint can be used in the front passenger seat. The switch is located in the center of the
instrument panel, near the ashiray. When the switch is turned to the ON position, the passenger air bag is
enabled and could inflate in a frontal collision. When the switch is turned to the OFF position, the passenger
air bag is disabled and will not inflate in a frantal collision. A passenger air bag OFF indicator on the instru-
ment panel lights up when the passenger air bag is switched OFF. The driver air bag always remains enabied
and is not affected by the passenger air bag deactivation switch.

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

WARNING: '

s 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 infiation, all maintenance should be per-
formed by an authorized NISSAN dealer.

e Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-

sonal 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.

¢ The vehicle is equipped with a passenger air bag deactivation switch which can be operated by
the customer. When the zir bag is switched OFF, the passenger air bag is disabled and will not
inflate in a frontal collision. When the passenger air bag is switched ON, the passenger air bag is
enabled and could inflate in a frontal collision. After SRS maintenance or repair, make sure the
passenger air bag deactivation switch is in the same position (ON or OFF} as when the vehicle
arrived for service.

Precautions

e Before proceeding with disassembly, theroughly e Properly installed valves, sleeves, piugs, etc.
¢lean the outside of the transmission. It is impor- will slide along their bores in the valve body
tant to prevent the internal parts from becoming under their own weight.
contaminated by dirt or other foreign matter. ¢ Before assembly, apply a coat of recommended

e Disassembly should be done in a clean work ATF to all parts. Apply petroleum jelly to protect
area. O-rings and seals, or hold small bearings and

e Use lint-free cloth or towels for wiping parts washers in place during assembly. Do not use
clean. Common shop rags can leave fibers that grease.
could interfere with the operation of the trans- e Extreme care should be taken to avoid damage
mission. to O-rings, seals and gaskets when assembling.

e Place disassembled parts in order for easier and e If A/T fluid contains frictional material (clutches,
proper assembly. bands, etc.), replace radiator and flush cooler

e All parts should be carefully cleaned with a gen- line using cleaning solvent and compressed air
eral purpose, non-flammable solvent before after repair of A/T. Refer to LC section
inspection or reassembly. (“Radiator”, “ENGINE COOLING SYSTEM™).

® Gaskets, seals and O-rings should be replaced e After overhaul, refilt the transmission with new
anytime the transmission is disassembled. ATF.

e The valve body contains precision parts and o When the A/T drain plug is removed, only some
requires exireme care when parts are removed of the fluid is drained. Qld A/T fluid will remain
and serviced. Place removed parts in order, on in torque converter and ATF cooling system.

a paris rack, so they can be put back in the Always follow the procedures under “Changing
valve body in the same positions and A/T Fluid” in the MA section when changing A/T
sequences. Care will also prevent springs and fluid.
small parts from becoming scattered or lost.
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PRECAUTIONS AND PREPARATION

Service Notice or Precautions @l

TORQUE CONVERTER SERVICE

The torque converter should be replaced under any of the following conditions:
External leaks in the hub weld area.
Converter hub is scored or damaged.
Converter pilot is broken, damaged or fits poorly into crankshaft.
Steel particles are found after flushing the cooler and cooler lines.
Pump is damaged or steel particles are found in the converter.
Vehicle has TCC shudder and/or no TCC apply. Replace only after all hydraulic and electrical diagnoses LG
have been made. (Converter clutch material may be gfazed.)
Converter is contaminated with engine coolant containing antifreeze. )
Internal failure of stator roller clutch. =G
Heavy clutch debris due to overheating (blue converter).
Steel particles or clutch lining material found in fluid filter or on magnet when no internal parts in unit are
worn or damaged — indicates that lining material came from converter. FE
The torque converter should not be replaced if:
e The oil has an odor, is discolored, and there is ho evidence of metal or clutch facing particles.
L ]
L ]

The threads in one or more of the converter bolt holes are damaged. Gl
Transaxle failure did not display evidence of damaged or worn internal parts, steel particles or clutch plate
lining material in unit and inside the fluid filter,

e Vehicle has been exposed to high mileage (only}. The exception may be where the torque converter clutch  #T
dampener plate lining has seen excess wear by vehicles operated in heavy and/or constant traffic, such
as taxi, delivery or police use.

ATF COOLER SERVICE

If A/T fluid contains frictional material (clutches, bands, etc.), replace radiator and flush cooler line using
cleaning solvent and compressed air after repair of A/T. Refer to LC section (“Radiator”, “ENGINE COOLING

SYSTEM").

T
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PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number
{Kent-Moore No.)
Tool name

Description

(J34301-C)
Qil pressure gauge set
(1) (J34301-1)
Qil pressure gauge
(@ (J34301-2)
Hose
(3) (J34298)
Joint pipe
(@) (J34282-2)
Adapter
(3) (790-301-1230-A)
60° Adapter
(&) (J34301-15)
Square socket

Measuring line pressure and governor
pressure

AATSE46
ST07870000 & Disassembling and assembling A/T
{J37068)
Transmission case stand G
d a: 182 mm (7,17 in)
b: 282 mm (11.10 in)
x ©: 230 mm (9.06 in}
NT421 d: 100 mm (3.94 in)
Kv31102100 Checking one-way clutch in torque converter
{J370865)
Torgue converter one-way
clutch check tool
NT098
ST25850000 Removing cil pump assembly
{J25721-A)
Sliding hammer
a: 179 mm (7.05 in}
b: 70 mm (2.76 in)
¢: 40 mm (1.57 in) dia.
NT422 d: M12 x 1.75P
KV31102400 Removing and installing clutch return springs
(J34285 and
J34285-87)
Cluich spring compressor
a: 320 mm (12.60 in)
NT423 b: 174 mm (6.85 in)

642
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

@Gl

Tocl number
(Kent-Moore No.)
Tool name

Description

5

ST33200000
{J26082)
Drift

Installing oil pump housing oil seal
Installing rear oil seal

a: 60 mm (2.36 in) dia.

NTO91 b: 44.5 mm {1.752 in) dia.

EM

(J34291)
Shim setting gauge set

Selecting oil pump cover bearing race and oil
pump thrust washer

NT11
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OVERALL SYSTEM

Circuit Diagram
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OVERALL SYSTEM

IGNITION SWITCH
ONor START

Wiring Diagram
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OVERALL SYSTEM
Wiring Diagram (Cont’d)
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OVERALL SYSTEM

Cross-Sectional View
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OVERALL SYSTEM
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OVERALL SYSTEM

Shift Mechanism

The automatic transmission uses compact, dual planetary gear systems to improve power-transmission

efficiency, simplify construction and reduce weight.
it also employs an optimum shift control and superwide gear ratios to improve starting peiformance and
acceleration during medium and high-speed operation.
Two one-way cluiches are also employed: one is used for the forward clutch and the other for the low clutch.
These one-way cluiches, combined with four accumulators, reduce shifting shock to a minimum.

CONSTRUCTION

—
I

@ Torque converter clutch piston @
(2) Torque converter 10
@ Oil pump @
@ Input shaft @
(6) Brake band a3
@ Reverse clutch a4
(7) High ciutch {5
@ Front pinion gear @

i
Ao
s
!

i

Front sun gear

Front internal gear
Front planetary carrier
Rear sun gear

Rear pinion gear
Rear internal gear
Rear planetary carrier
Forward cluich

[

o
S

CUSS)

@

Forward one-way clutch

@3

Overrun clutch

Low one-way ciutch
Low & reverse brake
Parking pawl
Parking gear

Cutput shaft

SAT028KHA
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OVERALL SYSTEM

Shift Mechanism (Cont’d)

FUNCTION OF CLUTCH AND BRAKE @l
Clutch and brake .
Abbr. Function
components [
@ Reverse clutch R/C To transmit input power to front sun gear @
(7) High clutch H/C To fransmit input power to front planetary carrier (1), =
Forward clutch F/C To connect front planetary carrier @ with forward one-way clutch @
Overrun clutch 0/C To connect front planetary carrier @ with rear internal gear .
@
@ Brake hand B/B To lock front sun gear @ LG
When forward clutch is engaged, to stop rear internal gear from rotating in
@ Forward one-way clutch F/O.C . 6ag n g ating
opposite direction. Ee
Low one-way clutch L/O.C At D, position, to prevent rear internal gear from rotating in opposite direction.
To lock rear internal gear 2, 1, and 1,), to lock front planetary carri -
Low & reverse brake L&R/B 0 1ocK ! a gea (2. 12 and 1), to foc planetary carrier 49 [Fle
(R position}. e
CLUTCH AND BAND CHART el
. Reverse High Forward | Overrun Band servo Forward Low Low &
shit clutch clutch clutch clutch one-way | One-way | Teverse Lock-y| Remarks
position 2nd 3rd 4th cluich clutch brake P T
apply release apply )
P PARK POSITION
REVERSE
R O O POSITION
N NEUTRAL
POSITION TF
fst O | BN
and *1 PO
D n O © O . Automatic shift
*4 12 3¢rd
3rd O 0|0 |8 & @
E&
ath O | ® Q| ® | O @
2 Ist O . . Automatic shift E‘h@\\
12
2nd O O O .
Ist O O . O Locks {held EE
1 stationary) in 1st
2nd O O O . speed 1 « 2
@
*1 :Operates when overdrive control switch is set in OFF position. ol
*2 1 0il 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 :Ofl pressure is applied to 4th “apply” side in condition *2 above, and brake bhand centracts. ﬁ%
*4 AT will not shift to 4th when overdrive control switch is set to OFF position. -
O: Qperates.
@:Operaies when throttle opening is less than 3/16, activating engine brake. ET
.: Operates during "progressive™ acceleration.
@ : Operates but does not affect power-transmission. &
: Operates when throttle opening is less than 3/16 but does not affect engine brake.
2L
1T
651
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

POWER TRANSMISSION

“N” and “P” positions

e “N” position
No control members operate. Power from the input shaft is not transmitted to the output shaft because
the cluiches do not operate.

e “P” position
Similar to the “N” position, no control members operate. The parking pawl interconnected with the select
lever engages with the parking gear to mechanically hold the output shaft so that the powertrain is locked.

Quiput shaft

input shaft

BRZE Lock (Held stationary)
SATQ39J
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

. i
“1,” position Gl
¢ Forward clutch As overrun ckitch engages, rear internal gear is locked by the operation of low and
& Forward one-way clutch reverse brake. A
® Overrun cluich This is different from that of D, and 2,.
® Low and reverse brake
Engine brake Overrun clutch always engages, therefore engine brake can be obtained when =M
decelerating.
Power flow Input‘shaft e
Rear sun gear
1 E®
Rear planetary carrier
" S
Qutput shaft
oL
Front planetary gear Rear planetary gear
: BAT

Low & reverse brake TUE
Forward cluich

QOverrun clutch

Forward
L one-way
clutch

Rear 7
planetary carrier

ST

RS

BT

Input shaft Rear sun gear

m Locked (held stationary)

SAT044.

EL

(DX
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OVERALL SYSTEM

“D,” and “2,” positions

Shift Mechanism (Cont’d)

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

Rear internal gear is locked to rotate counterclockwise hecause of the functioning of
these three cluiches. (Start-up at D,).

Overrun clutch
engagement conditions
(Engine brake}

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

2,: Throttle apening less than 3/16

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

FPower flow

Input shaft

4

Rear sun gear
Rear pinion gear

Rear planetary carrier

Qutput shaft

Rear planetary gear

Held to turn clockwise

Forward ene-way clutch Low one-way clutch

A
@

1 Transmission of
Forward ! driving force A—B

Forward
one-way
clutch

m Locked (held staticnary)

Rear planetary
carrier

Ouiput shaft

Rear pinion gear \EL\(E::

:] Pinion

SATO40J
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

“D,”, “2,” and “1,” positions <l
® Forward clutch Rear sun gear drives rear planetary carrier and combined front internal gear. Front internal gear now
® Forward one-way rotates around front sun gear accompanying front planetary carrier. [ &
clutch As front planetary carrier fransfers the power to rear internal gear through forward clutch and forward
¢ Brake band one-way clutch, this rotation of rear intemal gear increases the speed of rear pianetary carrier com-
pared with that of the 1st speed. Bl
Overrun clutch D,: Overdrive control switch "OFF" and throttle opening is less than 3/16
engagement conditions 2, Throttle opening less than 3/16
1, Always engaged .G
Power flow Input shaft  eeee——) Rear sun gear
Front internal gear »
¢ ¥ EG
Rear planetary carrier wp Output -
Front internal gear =
\ oL
Front planetary carrier
J W
Rear internal gear

Front planetary gear Rear planetary gear
Forward one-way clutch Low cne-way clutch
—_————

3 B

{1 Transmission of driving a BA,

tiorce B—=A b

Forward clutch; ! ]
Loooooontiino N Rear internal gear
D,EJ.E

% ¥ 1L
Front pi Ge Wl - BR
ront planetary |- Forwar il
carrier E‘“——H—TL ./’ one-way -Ii——J
aow
Front clutch =
. pinion T Rear pinion 7 one-way ar
gear gear clutch
: a
=
t Front — .
sun —_ @T
\
U ﬂ HA
Output shat
| input shaft R N ,
et sha ear sun gear Rear planstary carrier il
m Locked (held stationary} Divided force (speed increase) Pinion .
[y
SATOAJ
655
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OVERALL SYSTEM

“D,” position

Shift Mechanism (Cont’d)

® High clutch
® Forward clutch

® Forward one-way clutch

Input power is transmitted to front planetary carrier through high clutch. And front planetary carrier
is connected 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 cenditions

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

Power flow

Input shaft

High clutch

Front planetary carrier
Forward clutch Rear sun gear

Forward cne-way clutch

Rear internal gear

=p

Rear planetary carrier Qutput Shaft

Front planetary gear
_—-——-\

Rear planetary gear

Forward one-way cluich Low one-way clutch

Ty
High clutch
|
Front
(Y,

Forward
ohe-way
clutch
Rear

planetary
carrier

)

planetary
% carrier

Locked (held siationary)

)
) (=

Output shaft

S

Input shaft
Rear sun gear

Pinion

SATO42

(¢)]
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OVERALL SYSTEM

“D,” (OD) position

Shift Mechanism (Cont’d)

® High clutch

® Brake band

® Forward clutch (Does not aiffect power
transmission}

Input power is transmitted to front carrier through high clutch.
This front carrier turns around the sun gear which is fixed by brake band and makes
front internal gear (output) turn faster,

Engine brake

At D, position, there is ne one-way clutch in the power transmission line and angine
brake can be obtained when decelerating.

Power flow

input shaft

4

High cluich

<=

Front planetary carrier

L

Front pinion gear

=

Front internal gear

<=

Rear planetary carrier

4

Output shaft

Front planetary gear

Fromnt
planetary
carrier

@

Rear planetary gear

Forward ong-way clutch Low one-way clutch

o =B

" Turns freely at all
times {Rotating
speed A > B)

Rear
planetary .

il
ﬁ

©

carrier 4)
.

e o

s

Output shaft

Front pinion gear

1 Pinion

BEEE Locked (held stationary) SATO43)
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OVERALL SYSTEM

“R” position

Shift Mechanism (Cont’d)

® Reverse clutch
® Low and reverse brake

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

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

Engine brake

As there is no one-way cluich in the power transmission line, engine brake can be
obtained when decelerating.

Power flow

Input shaft

4

Reverse cluich

4

Front sun gear

4

Front pinion gear

4

Front internal gear

\ ¢

Output shaft

Reverse

clutch \

Front planetary gear Rear planetary gear

7 Operation {Does not affect
power transmission)
ransmission of driving
force: A—~B

Low & reverse ,
brake

—

("‘-.“4-‘.,__4
e

i

Rear
planetary
carrier

658
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Input shaft

‘)j__m_,__
Front
SUn gear-

@{iﬂ

Front pinion gear

““
|
!

&

Qutput shaft

| Pinien

m Locked (held stationary)

SAT045J
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OVERALL SYSTEM

Shift Mechanism (Cont’d)
FUNCTION OF CONTROL VALVES

Valve Name

Function

Pressure regulator valve

Optimally controls oil under pressure discharged from oil pump in response to driving
conditions.

Throttle valve

Regulates line pressure to throttle pressure corresponding with throttle opening.

Detent valve

Activates throttle valve via spring in response to changes in throttle opening, therehy
regulating throtlle pressure.

Pressure modifier valve

Serves as an auxiliary signal valve of pressure regulator valve to control line pressure
in response to driving conditions.

Iy
6P

Accumulator control valve

Regulates accumulator pressure to pressure corresponding with driving conditions.

Ul
@

Manual valve

Directs line pressure to each oif circuit selected by the selector lever position.

Positi Circuit

osition @ @ @ @

P

R O

N

D Q

2 O O

1 O 00

@

PRND21

Line pressure

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

T

r

PR

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

Provides automatic shift control in response to driving conditions, such as vehicle
speed, throttle opening, etc. Shift control is accomplished by activating or deactivating
the clutch, brakes, brake bands, etc.

2-3 throttle modifier valve

Controls line pressure to provide optimum shifting point (2nd — 3rd} during partial-
open throttle,
{2-3 throttle modulater pressure)

@
=1

3-2 downshift valve

Delivers throttle pressure in a direction that overcomes 2-3 shift valve’s governor pres-
sure while shifting from “3rd” to “2nd” in the "D” position.

D

an

Kickdown modifier valve

Controls line pressure to provide optimum shifting points {1st — 2nd) and (2nd — 3rd})
during kickdowns.
(Kickdown madifier pressure)

B8,
=

4-2 relay valve

Operales in conjunction with the 4-2 sequence valve to prevent downshifting from 4th
1o 3rd, then to 2nd while directly shifting from 4th fo 2nd.

L @-\

Jimh

4-2 sequence valve

Prevents 4th band servo “apply” pressure from draining during direct shifting from 4th
to 2nd before high clutch “apply” pressure and band servo “release” pressure in the
same oil circuit are drained.

EL

AT-21
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OVERALL SYSTEM

Shift Mechanism (Cont’d)

Valve name Function

3-2 timing vaive Engine speed increases in a short period of time at low engine speeds when accel-
erator is depressed during downshifts from D, to D,. However, it takes longer for the
engine 1o increase speed at high engine speeds. The 3-2 timing valve serves to delay
the band servo “release” draining spead (At this point, the transmission is tentatively
set in Neutral) during downshifts from D, to D, at speeds greater than those in the
specifications, thereby providing smooth shifting.

1st reducing valve Controls low & reverse brake “apply” pressure to relief shocks caused by engine
brakes while shifting from 2nd to 1st in the 1 position.

Overrun clutch reducing valve Controls pressure that operates the overrun clutch to relief shocks caused during
engine braking.

Line pressure acts on the overrun clutch reducing valve in the 1st or 2nd position to
increase the pressure-regulating point with resultant high engine braking capabilities.

4th speed cut valve Determines lock-up speed while operating in 4th gear.

® Torque converier clutch contrel valve Activates or deaclivates lock-up system.

® Torque converter cluch solenoid valve

Torque converter relief valve Prevents abnormal increase of converter oil pressre.
660
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TROUBLE DIAGNOSIS — Basic Inspection

Fluid leskage

SAT288G

SATE38A

SAT647B

SATS13G

A/T Fluid Check

FLUID LEAKAGE CHECK

1. Clean area suspected of leaking, — for example, mating sur-
face of converter housing and transmission case.

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

3. Stop engine.

4. Check for fresh leakage.

FLUID CONDITION CHECK

Fluid color Suspected problem
Dark or black with burned cdor Wear of frictional material
Water contamination
Milky pink — Road water entering through filler
tube or breather

Oxidation
— Over or under filling
— Owerheating

Varmished fluid, light to dark brown
and tacky

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 approx. 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.

e [t is good practice to put a mark on point of specified
engine speed on indicator.

AT-23
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TROUBLE DIAGNOSIS — Basic inspection

7.‘\

Y

Less 7N
than G 4

5 sec.

Ly

o

b

SAT514G

SAT414F

662

Stall Test (Cont’d)

b.
6.

20 0w

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:

2,100 - 2,300 rpm

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

Run engine at idle for at least one minute.

. Repeat steps 5 through 9 with selector lever in "2”, “1” and “R”

positions.

AT-24



TROUBLE DIAGNOSIS — Basic Inspection
Stall Test (Cont’d)

‘(g\

JUDGEMENT OF STALL TEST al
A

Selector lever position Judgement

D L O H o

2 L 0] H O : Stall revolution is normal. =
H : Stall revelution is higher
1 L 0 0 than specified.
R L H H L : Stall revolution is lower L@
than specified. '
Damaged components

/— Forward clutch B

/ /— Overrun clutch
, eL
/ Forward one-way cluich

Low & reverse brake HT

Engine

Low one-way clutch

. TF
L4
Ji
PD
/—\_C
B =)
Hydraulic cireuit for B4
line pressure control B
{Line pressure is low.)
] B8R
Torque converter one-way clutch
Reverse ciutch T ST
D‘g'“
Clutches and brakes except EO
high clutch and brake band
»| are OK. (Condition of high
"1 clutch and brake band can B
not be confirmed by stall
D H H H ) test.)
2 H H H 0 A
1 (8] H H &)
R 0 0 H 0 EL
Selector Jever position Judgement
D
SAT161GA
663
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TROUBLE DIAGNOSIS — Basic Inspection

\

“Test port for R position

-—Test port for D,
2 and 1 positions

SAT176G

SATBATB|

{(J34301-C)

AATB09

SAT513G

Line Pressure Test

PRESSURE TEST PORTS
Location of line pressure test ports are shown in iliustration.

¢ Line pressure plugs are hexagon-headed bolts.
¢ Always replace line pressure plugs as they are selif-
sealing bolts.

LINE PRESSURE TEST PROCEDURE
1. Check A/T and engine fluid levels. f necessary, add more flu-
ids.
2. Drive vehicle for approx. 10 minutes or until engine oil and ATF
reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)

3. Install pressure gauge to line pressure port.
— D, 2 and 1 positions —

— R position —

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

AT-26



TROUBLE DIAGNOSIS — Basic Inspection
Line Pressure Test (Cont'd)

5. Start engine and measure line pressure at idle and stall speed. G
¢ When measuring line pressure at stall speed, follow the
stall test procedure. A
Line pressure:
Line pressure kPa (kg/cm?, psi N
Engine P ke psi) EM
speed D position
rpm {Overdrive control 2 and 1 positions R position
switch ON and OFF) LG
SAT494G Idle 471 - 510 422 - 461 736 - 775
(4.8-52 68 -74) (4.3 -4.7,61-867) (75-7.9, 107 - 112) .
25
Stall 912 - 991 883 - 961 1,442 - 1,520
(9.3 -10.1, 132 - 144) | {9.0 - 9.8, 128 - 139) | (14.7 - 15.5, 209 - 220)
=
JUDGEMENT OF LINE PRESSURE TEST
Judgement Suspected parts el
G
At idle Line pressure is low in all positions. ® Cil pump wear
® Control piston damage
® Pressure regulator valve or plug sticking BT

@ Spring for pressure regulator valve damaged

® Fluid pressure leakage between oil strainer and
pressure regulator valve

® Clogged strainer

Line pressure is low in particular position. ® Fluid pressure leakage between manual valve and
particular clutch. TF
® For example, line pressure is:
— Low in “R™ and “1” positions, but
— Normal in “D” and “2” positions. Pl
Therefore, fluid leakage exists at or around low &
reverse brake circuit.
Refer to CLUTCH AND BAND CHART, AT-13. [

Line pressure is high. ® Maladjustment of throttle position sensor
® Fluid temperature sensor damaged

® Line pressure solenoid valve sticking R

® Short circuit of line pressure solenoid valve circuit

® Pressure medifier valve sticking .

® Pressure regulator valve or plug sticking B
At stall speed |Line pressure is low. ® Maladjustment of throttle position sensor

® Control piston damaged ST

® |ine pressure solenoid vaive sticking
® Short circuit of line pressure solenoid valve circuit
@ Pressure regulator valve or plug sticking =
® Pressure modifier valve sticking i
#® Pilot valve sticking

EL

B
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TROUBLE DIAGNOSIS — Basic Inspection

- o

Governor pressure port

&=

I

OCOF
/

Oil pressure gauge
(J34301-C)

sat
AATE74

AATE75

AATETH

666

Line Pressure Test (Cont’d)
Governor pressure testing

1.
2.

Check A/T and engine fluid levels. if necessary, add fluid.
Drive vehicle for approx. 10 minutes or until engine oil and ATF
reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)
Install pressure gauge to governor pressure port.

Jack up front and rear wheels.
Set selector lever in “D” position and gradually depress
accelerator pedal.

Be careful of rotating wheels.

Governor pressure:

e Governor pressure is not generated when vehicle is
stopped.
¢ Governor pressure rises gradually in response to vehicle
speed.
Vehicle speed Govemnor pressure kPa (kg/cm?® psi)
0 km/h (0 MPH) 00, 0)
29 km/h (18 MPH) 102.4 - 141.6 (1.22 - 1.26, 17 - 18)
57 km/h {35 MPH) 233.5 - 284.5 (2.40 - 2.90, 34 - 41)
86 kmvh {53 MPH) 350.6 - 409.4 (3.58 - 4.18, 51 - 60)

If not, check governor valve assembly. Refer to AT-81.

Road Test
Perform road tests using “Symptom Chart”. Refer to AT-30.

“P” POSITION

1.

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

Stop vehicle on a slight upgrade and place selector [ever in “P”
position. Release parking brake to make sure vehicle remains
locked.

“R” POSITION

1.

2.

Manually move selector lever from “P” or “R”, and note shift
quality.

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

AT-28



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)
“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.)

“D” POSITION

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

N

Using the shift schedule as a reference, drive vehicle in “D”
position. Record, onh 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

. Il . e .
I N shocks are encountered during shifting and which clutches are
Laseladd  Drive in different iz engaged.

throttle conditions. Determine, whether lock-up properly occurs while driving
vehicle in proper gear position and at proper speeds.

Check to determine if shifting to overdrive gear cannot be
‘ made while overdrive control switch is OFF.

5. Drive vehicle at 65 to 80 km/h (40 to 50 MPH) with half to light
throttie position (D, position). Fully depress accelerator pedal
to make sure transmission downshifts from 3rd to 2nd gear.
Drive vehicle at 35 to 45 km/h (22 to 28 MPH) with half to light
throttle position (D, position). Fully depress accelerator pedal
to make sure transmission downshifts from 2nd to 1st gear.

W

AAT164A

»

<

DD D30,

AAT165A

“2” POSITION

1. Shift to “2” position and make sure vehicle starts in 1st gear.

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

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

4. Drive venhicle at 35 to 45 km/h (22 to 28 MPH) with throttle at half to light position (2, position). Fully depress
accelerator pedal to make sure fransmission downshifts from 2nd to 1st gear.

Drive vehicle at idle in “2” position to make sure that transmission downshifts to 1st gear.

Move selector lever to “D” position and drive vehicle at 40 to 50 km/h (25 to 31 MPH). Then, move
selector lever to “2” position to make sure transmission downshifts to 2nd gear.

o o

“1” POSITION
1. Place selector lever in “1” position and accelerate. Make sure transmission does not shift from 1st to 2nd

gear although vehicle speed increases.
2. While driving vehicle in “1” position, release accelerator pedal to make sure that engine compression

acts as a brake.
3. Place selector lever in “D” or “2” position and drive vehicle at 20 to 30 km/h (12 to 18 MPH). Then move

selector lever to “1” position to make sure transmission downshifts to 1st gear.

AT-29
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TROUBLE DIAGNOSIS — General Description

Symptom Chart

-+ ON VEHICLE —_—
Numbers are arranged in order of the inspection.
Perform inspections starting with number ong and work up.
Numbers in the OFF VEHICLE columns indicate that the transmission
must be removed from the vehicle to perform the inspection. > © o ®
= © = =
Z  F |2 g g
- Valve suspected to be malfunctioning g T 2 2152 lels
< Tl ElE &
= o & =4 A ERE= 58|32
o O [ = B [0} @ i} Q| L
u g =| o D 5182|112z |2|s5|E|E
£ x T 2 £ 2=/ 2IE B E{T|L|5 0
® £ bl 3 a|l€|Y|lelelZ|Z|2|3 2| e
T = 5|o & Z2|=|8|5|5|sle|ls|Z2 ¢
2 2 215 2 sBl|l2|lalZ|lB3|s|E|E|E|B|E
L = &8|l® £ c|E|lP?|lao|lo|l®| 9o S]] D%
= 56 E|E 2 clalsle|lela|o|Ts!| 8 am
O O E|F w JJo|(Flalal—|d|d|<]|d|a
Sharp shocks in shifting from “N” to “D” position 1 2 5 3 4 (8 MR L g
When shifting from 1st to 2nd or 2nd to s :i_f
1 2 4 3 17 g
ard P
When shifting from 3rd to 4th 12 . |4 . 3|6 Prrf:
. When shifting from “D” o “2” and “1”
Shift shocks position. - 4 s |5
When overdrive contrel switch is set from ' '
ON to OFF
When shifting from 2nd to 1st in “1" posi- 1 2 la  als
tion
When shifting from 1st to 2nd 1 2 4 3 {8
Shift slippage when upshifting When shifting from 2nd to 3rd 1 2 4 3 1|6
When shitting from 3rd to 4th 1 2 4 3 |8
When shifting from 4th to 2nd 1 2 5 3|7
Shift slippage with accelerator When shifting from 4th to 3rd 1 2 4 3 |6
adal depressed
P P When shifting from 4th to 1st and shifting
1 2 . 5 . 3 |7
from 3rd to 1st
When vehicle starts t 2 . {5 . 3 |10
Poor power/acceleration
When upshifting i 2 . |4 . 3 |8
Whgn shifting from “D” to “2" and "1 S P P
position
. ’ When overdrive control switch is set from
No engine braking ON te OFF 1 2 4 3 (8
When shifting from 2nd to 1st in “1” posi- 19 la 3 ls
tion
Too low & gear change point from 2nd to 1 4 s |5 w‘
3rd and from 3rd to 2nd. ’ ' ’ “
Too high a gear change point from 2nd to 1 4 2 |s 3 ) i
3rd and from 3rd to 2nd. o ' : .
Shift quality - =
Too low a gear change peint from 2nd to 54
e - 1 . . (4 . 215 N
1st in "1" position. P ay
Too high a gear change point from 2nd to
v " 1 . 4 . 2 |5
1stin “17 position.
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TROUBLE DIAGNOSIS — General Description
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TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont’d)

-+ ON VEHICLE —_—
Numbers are arranged in order of the inspection.
Perform inspections starting with number one and work up.
Numbers in OFF VEHICLE columns indicate that the transmission must be
removed from the vehicle to perform the inspecticn. o @ @
= @ = =
N 2 = = g g =
4 1 Valve suspected to be malfunctioning = 3 - ® g ‘_§ S >
=2 = i Q
s 5 & HELE: HEIE:
s % 5 @ 213 Slolo|e|8l2]8
° g’ = o @ 2lo|S|ta|=2] 2 =l - |E|E
S ¥ | £ Zl2|C|12iE|T | T I8€|8| 5| o0
S £ @|l® 3 (S| |lalal|l | FI=|E| 2|2
3 = 5|l T e|[Z|8|1&i8 ||| 2|B
£ 5 82 @ 5|(2|8|2|ZIEIE|E|E(8B]|E
b 5 & = =y 3 £ Flalalb|6|6 3| =
= E|E c | Q| @|cu|e| o,
8 8 =ElFf b0 S|8|F|a|a|t|d|s|2|d]d
Failure to change gear from 4th to 2nd
. 1 4 2 |5
with accelerator pedal depressed.
Failure to change gear from 3rd to 2nd 3 4 2 |5 ;E.:izi_
with accelerator pedal depressed. LEr
Failure to change gear from 1st to 2nd in
gy tos i 1 4 2 (5
D” and “2” position.
Vehicle does not start from 1st in “D” and
g - 1 4 2 |5
Shift quality position.
Failure to change gear to 3rd to 4th in
e o 1 4 2 |7
D" position.
Changes gear to 1st directly when selec-
: WY [ S it 1 4 215
tor lever is set from “D” te “1” position.
Changes gear to 2nd in “1” position. 1 4 2 |5
Too high or low a change point when
1 4 2 |5
lock-up operates.
Lock-up point is extremely high or low. 1 4 2 |5
Lock-up quality Torgue converter does not lock-up. 1 4 2 |5 o
Lock-up is not released when accelerator 1
pedal is released.
Engine does not start in “P” and “N” positions, or 5 3
engine starts in positions other than “P* and “N” positions.
Vehicle moves with selector lever in “P” paosition. 1

670
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TROUBLE DIAGNOSIS FOR DTC P1550

Fuse

Ignition
Switch

T Torque
% converter
clutch

solenoid
valve

15
ECM (ECCS control module}

AAT127A

Solenoid valve unit ISEENNEST ™
connector l
H.S.
I G

DESCANNEET
LY

|L__EcM__[o|coNNECTOR]|
115

LY

AAT128A

&)

8]

Solenoid valve
unit connector

amp!

w/B

]

AATT120A

Solenaid valve unit connector

1]

(SCONMECT

AAT130A

Solenoid valve unit connector

AAT131A

Torque Converter Clutch Solenoid Vailve

When the malfunction indicator lamp indicates DTC P1550 {0904),
perform “TROUBLE DIAGNOSIS FOR DTC P1550” in EC section.

CHECK GROUND CIRCUIT. NG | Repair or replace harness
1. Turn ignition switch OFF. "1 between ECM and torque
2. Disconnect ECM harness connector and converter clutch solencid
torque converter clutch solenoid valve valve.
harness connector.
3. Check resistance between solenoid
valve unit harness terminai @ and
ECM harness terminal @
Resistance:
Approximately 00
l oK
E
CHECK POWER SOURCE CIRCUIT. NG  Check the foilowing items:
1. Turn ignition switch ON. T ® Ignition switch and fuse
2. Check vaoltage between saolenoid valve Refer to EL section
unit harness terminal @ and ground. ("POWER SUPPLY
Voltage: ROUTING").
Battery voltage ® Harness continuity
oK between fuse and torgue
converter clutch solenoid
valve.
CHECK TORQUE CONVERTER CLUTCH |NG | Replace torque converter
SOLENOID VALVE *| clutch solenoid valve.
(RESISTANCE).
Check resistance between torgue con-
verter clutch solenoid valve terminals @
and @
Resistance:
Approximately 251}
CK
D) v
NG

CHECK TORQUE CONVERTER

CLUTCH SOLENOID VALVE

(OPERATION).

1. Remave torque converter ¢lutch sole-
noid valve. Refer to AT-45.

2. Check torque converter clutch solenoid
valve operation.

j,OK

®

(Go 1o next page.)

AT-34
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clutch solenoid valve.




TROUBLE DIAGNOSIS FOR DTC P1550

Torque Converter Ciutch Solenoid Valve

(Cont’d) @

Q? A

CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly.
Refer to AT-70. Bl
2. Check torque converter clutch control
valve.
® Valve, and sleeve slide along valve LG
bore under their own weight.
® Vaive, and sleeve are free from burrs,

A

SAT740H

dents and scratches. EG
® Control valve springs are free from
damage, deformation and fatigue.
® Hydraulic line is free from obstacles. FE
OK
¥ -
Is malfunction eliminated? No > Check control valve again. GL

Repair or replace conirol
valve assembly.

Yes

L

v
INSPECTION END

AT
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TROUBLE DIAGNOSES

Ignition switch

Component Inspection

OVERDRIVE CONTROL SWITCH AND OVERDRIVE

CANCEL SOLENOID VALVE

AAT132A

674

Check resistance between overdrive can-
cel solenoid valve terminals @ and @
Resistance:

Approximately 25}

/D OFF
ing}igator
i Bl
R
s01enok
valve CHECK O/D OFF INDICATOR LAMP OK
—» Gotc [&}
Qverdrive CIRCUIT. .
g&?ttéﬁl 1. Turn ignition switch ON.
(Do not start engine.)
= aaToaaal | 2 Set overdrive control switch OFF.
O/D OFF indicator lamp should
come on.
N
~ A Y G
’;-I: Check the following items:
) & ® O/D OFF indicator lamp
‘&g’- @ Refer toc EL section (“METER AND
u D GAUGES").
1 @ |gnition switch and fuse
Refer to FL section (‘POWER SUPPLY
‘.'@ ROUTING™).
AAT148A oK
[a E] A
NG ;
Overdrive control switch connector g;f:cKHOVERDRWE CONTROL ?ﬁi;:;ce overdrive control
= Check continuity between overdrive con-
1 trol switch terminals @ and @
2 -——- . .
] e ol MISCRANEST Qverdrive
control switch Continuity
position
ON No
QFF Yes
CK
Solencid valve unit conneclor v
CHECK OVERDRIVE CANCEL SOLE- | NG | Replace overdrive cancel
NOID VALVE. solenoid valive.

OK

v

Check the following items:

® Harness continuity between fuse and
overdrive cancel sclenoid valve

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

® Condition of diode

OK

)4

INSPECTION END

AT-36



TROUBLE DIAGNOSES

Fuse

[ oo

P.N.
T
[N
Pue
22 L
ECM (ECCS
control module)

AAT133A

GONNECT H

ECM
22

|o|connECTCR]]

LB

o @y

|||-.W

AAT148A
DISCONNECT
(Z]1) Inhibitor switch W
connector @ T8.
w/B m
®© &
= AAT134A

DISCONNECT
\E@ 1S.

Inhibitor
switch

Component Inspection (Cont’d)

INHIBITOR SWITCH

CHECK INHIBITOR SWITCH CIRCUIT.
1. Turn ignition switch ON.
{Do not start engine.}

2. Check voltage between ECM terminal
@ and ground while maoving selector
lever through each position.

“p”, “N” position: 0V
“R”, “D”, “2”, “1” position:
Approx. 5V

OK

Y

NG

E’ ¥

INSPECTION END.

CHECK POWER SUPPLY FOR INHIBI-
TOR SWITCH.
1. Disconnect inhibitor switch harness
connector.
2. Turn ignition switch ON.
(Do not star engine.)
Do approx. 12 volts exist between inhibitor
switch harness terminal @ and body
ground?

No

Y

Yes

h 4

Check 10A fuse (No. [11] |

located in the fuse block),
hamess and connector.
Refer to EL section (“Wir-
ing Diagram”, “POWER
SUPPLY ROUTING").

CHECK INHIBITOR SWITCH.

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

® With manual lever held in each
position, furn manual shaft 1.5° in both
directions. (When manual iever is in
each position, continuity normally exists
within 1.5° range.) If continuity does not
exist equally in either direction, properly
adjust inhibitor switch. Refer to AT-47.

NG

" Terminal No.
Position @ @ @ @
Park/neutral -
position O
R o0
OK

¥

Reconnect inhibitor switch harness con-

AAT13BA

nector.
v

®

(Go to next page.)

AT-37

Replace inhibitor switch.

G

RilA

R

i
&

i

oL

AT}

[k
=
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TROUBLE DIAGNOSES

Component Inspection (Cont’d)

Inhibitor relay connector

. M

®

@ l

AAT124A

2. Check circuit continuity between ECM
harness terminal @ and inhibitor relay
harness terminal ®
Continuity should exist.

If OK, check harness for short.

CK
¥

. DISCONNEET “ . DISCONNECT

Inhibitor
1elay connector

(&)

ECM___ |o|CONNECTOR]|

22

/B

!'

AAT139A

Replace ECM.

AT-38

Caa CHECK POWER SUPPLY FOR INHIBI- No Lr1. Turn ignition switch
V] TOR RELAY. |  OFF
_ 1. Turn ignition switch ON. 2. Disconnect inhibitor
—@ E&n L. . N .
@m 2. Disconnect inhibitor relay harness con- switch harness connec-
nector. tor. Check circuit conti-
3. Put selector lever in “P” or “N” position. nuity between inhibitor
= aaT13ea| | DO a@pprox. 12 volts exist between Inhibitor switch harness terminal
relay harmess terminal @ and body ® and inhibitor relay
ground? harness ferminal @
<. DISGAN 4=CT Continuity should exist.
s ~ Yes y
Ts. If OK, check harness for
short.
Inhibitor relay
connector (E27) Inhibitor switch v
5 connector @ NG )
§ CHECK BODY GROUND CIRCUIT FOR .| Repair harness or
I 2 INHIBITOR RELAY. | connector.
v 1. Turn ignition switch OFF.
2. Does continuily exist between inhibitor
h = lay terminals (1), (8) and bod
AAT137A) relay 1e ! y
ground?
Continuity should exist.
DISCONMECT
A =
L=
Inhibitor CHECK INHIBITOR RELAY. NG | Replace inhibitor refay.
relay connector e . »
Check continuily between terminals @
and @
Conditfon Continuity
12V direct current supply
le o bhetween terminals @ and Yes
= AAT138A
No current supply MNo
OK
Y
1. Tumn ignition switch OFF. NG__ Repair harness or

connector,




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” (park) to any other posi- MA
tion unless the brake pedal is depressed.
With the key removed, the selector lever cannot be shifted from “P” to any other position.
The key cannot be removed unless the selector lever is placed in “P". Bl
e The shift lock and key interlock mechanisms are controlled by the ON-OFF operation of the shift lock
solenoid and by the operation of the rotator and slider located inside the key cylinder, respectively.

Shift Lock System Electrical Parts Location Le
EE

Shift lock solenoid FE

GL

b

@?}v_"
A
L“}li‘ TF
0
Stop lamp switch AJT shift lock switch [3
{ASCD brake switch}
FA

Ty

aatiaga| BRE

Removal — Shift Lock Solenoid &7
1. Remove lower instrument cover LH and knee protector.

2. Remove steering column covers.

3. Disconnect A/T device connector. BS
4. Remove two screws and two nuts attaching steering column.

5. Disconnect shift lock rod.

6. Remove shift control cable. BT
7. Remove two bolts attaching shift control tube and remove shift

control tube.

8. Remove two screws from shift lock solenoid and two screws 4
from park position switch.
EL
DX
677
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TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram

AT-SHIFT-01
|Gr§)|LiDNS_sr\AvF|‘TTCH : With ASCD
or
FLUSE
75 |BLOCK|Refer to "EL-POWER".
(B)
M27

AT SHIFT LOCK
o -~ 9 ELEASED SWiTaH (aSGD
DEPRESSED BRAKE SWITCH)
=]
Gy
To EL-ASCDM Gy m(ES () N
| ]
GY B
2 T
[21 I o
W B DEVIGE
;s SHIFT I
LOCK
SOLENOID B
i PARK
4+ % POSITION
SWITCH

5 (EDED i
| S '

&
< =

.. (448)

N[N E=T] 4N | ¥
1 1
= M‘?VS .L SNlﬁN TNISNIQN 10N (M\ﬁE g

+* : This connector is not shown in “HARNESS LAYCUT” of EL section.

AATOE9A
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TROUBLE DIAGNQSES — 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.

® Ignition key can be removed when selector lever is set to

any position except “P”.

GOMNEC™ ‘
4 €

AJT shift tock switch

{ASCD brake switch}

connector 1

G/W
!
2 & o

B AAT140A

A€ W

| V AT device
connector
@®
AAT141A

Check selector lever position indicator and NG_‘ Check selector [ever. Reter
selector lever for damage. | to “ON-VEHICLE SER-
OK VICE — Inhibitor Switch
and Control Cable
Adjustment”, AT-47.
Y
CHECK POWER SOURCE. NG | Check the following items:
1. Tum ignition switch ON. (Do not start "] @ 7.5A fuse {No. 5,
engine.} located in the fuse block)
2. Check voltage between A/T shift lock ® Harness for short or
switch (ASCD brake switch) harness open between fuse and
connector terminal @ and ground. A/T shift lock switch
Voltage: Battery voitage (ASCD brake switch}
harmess connector termi-
OK nal @
® [gnition switch (Refer to
EL section.)
E v
NG

CHECK INPUT SIGNAL

[A/T SHIFT LOCK SWITCH (ASCD brake

switch)].

1. Turn ignition switch ON. (Do not siart
engine.)

2. Check voltage between A/T device har-
ness connector terminal (2) and

ground.
Brake pedal Voltage
Depressed ov
Released Battery voltage
l OK

(Go to next page.)

AT-41

Check the following items:

| @ Hamess for short or

open between A/T
device harness connec-
tor terminal @ and A/T
shift lock switch (ASCD
brake switch) harness
connector terminal ®
® A/T shift lock switch
{ASCD brake switch)
(Refer to “Compecnent
Check”, AT-44.)

BT

g
=1

A

EL

([m)4
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TROUBLE DIAGNOSES — A/T Shift Lock System

A€ %

AST device

connactor @

AATI1424

Diagnostic Procedure (Cont’d)

®

680

CHECK GROUND CIRCUIT.

1. Turn ignition switch OFF.

2. Disconnect A/T device harmess
connector.

3. Check continuity between A/T device
harness connector terminal @ and
ground.

Continuity should exist.
If CK, check harness for short to
ground and short to power.

NG

OK

¥

Repair harness or

>
connector.

CHECK PARK POSITION SWITCH.
(Refer to “Component Check”, AT-44.)

NG

.| Replace park position
| switch.

OK
4

CHECK SHIFT LOCK SOLENOID.
(Refer to “Compenent Check”, AT-44.)

NG

OK
3

Reconnect A/T device harness connector.

Y

Turn ignition switch from OFF to ON
position. (Do not start engine.)

v

Y

Replace shift lock solenoid.

Recheck shift lock operation.

NG

OK

h

INSPECTICN END

AT-42

1. Perform A/T device
input/output signal
inspection test.

2. If NG, recheck harness
connector connection.




TROUBLE DIAGNOSES — A/T Shift Lock System

Shift Lock Rod @

ﬂ SN / A
/0

; \3 \IKEM
| O//L@
e

B )
N “?.*3::‘ Lok @
| \;ﬁn@-\,‘_—z—-ﬂ\

Q\iss

gl

=N &
s
Slider T
Key interlock rod L Shift lock rod

AAT150A
REMOVAL )
1. Tum ignition key to ACC position. I

2. Uniock slider by squeezing lock tabs.

3. Remove shift lock rod from key interlock rod. o
o For removal of key interlock rod, refer to ST section (“Disas- -~ D

sembly and Assembly”, “STEERING WHEEL AND STEERING
COLUMN”.} )
FE,

INSTALLATION AND ADJUSTMENT

1. Place selector lever in Park “P” position.

2. Turn ignition key to ACC position. EfE!
3. [nsert shift lock rod into slider.

4, Grab key interlock rod and push toward shift lock rod to adjust.

Do not hold shift lock rod. &

5. Lock slider into position.
6. Test shift lock operation.

IEp

681
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TROUBLE DIAGNOSES — A/T Shift Lock System

Component Check

% EU%}W “i!,{“j SHIFT LOCK SOLENOID

AT device Shift lock solenoid e (Check operation by applying battery voltage to A/T device har-
connector (13) E eonnector ness terminal (2) and shift lock solenoid harness terminal (2).
2

AAT143A

i PARK POSITION SWITCH
= B i .? - e Check continuity between A/T device harness terminal (1) and
Eé} 1.5, iéj] park position switch harness terminal (2)

AST device Park position switch
connector connector Condition Continuity
When selector lever is set in “P” position and selec- Yes
1 tor lever bution is released
5 Except above No
AAT144A
A/T SHIFT LOCK SWITCH (ASCD BRAKE SWITCH)
AST shift lock switch S .
(ASCD brake switon) e Check continuity between terminals () and (2
T.8. connector
% Condition Continuity
CISCUNMEST
21 When brake pedal is depressed No
When brake pedal is released Yes
Check A/T shift lock switch (ASCD brake switch) after adjust-
Y o ing brake pedat. Refer to BR section (“Adjustment”, BRAKE

aaTi454] PEDAL AND BRACKET™).

682
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ON-VEHICLE SERVICE

— Connector

D @ ® @ 3 @

® ® @

P
i

ooy
2

SATO74ABA,

\\ — ST33200000
\ / 1J2B082)
| ’/\

SATE14G

Control Valve Assembly and Accumulators
Removal

1. Drain ATF from drain plug.

2. Remove oil pan and gasket.
3. Remove oil strainer.

4. Disconnect harness connector.

5. Remove control valve assembly by removing fixing bolts.

Bolt length and location

Bolt symbol £ mm (in}
® 33 (1.30)
45 (1.77)

Be careful not to drop manual valve out of valve body.

6. Remove solenoids and valves from valve body if necessary.
7. BRemove terminal cord assembly if necessary.

8. Remove accumulators ®), ®), © and (@) by applying com-
pressed air if necessary.

Hold each piston with a rag.
9. Reinstall any part removed.

¢ Always use new sealing parts.
e After installing control valve assembly, make sure that
selector lever can be moved to all positions.

Rear Oil Seal Replacement
1. Remove propeller shaft from vehicle. Refer to PD section
(“Removal and Installation”, “PROPELLER SHAFT").

Remove rear oil seal.
Install rear oil seal.

Apply ATF before installing.
Reinstall any part removed.

ol A

AT-45
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ON-VEHICLE SERVICE

SAT107C

Governgr
valve
assembly

SAT108C

P, (Full throttle position)
Throttle drum

Direction U
' Pz '
. (Idling
| | position)
¢ 1 '
Il
Direction T

{at P4)

(at Pz)

Engine side Adjusting tube

bracket
Lack plate

- Return
spring

SAT551D

Nominal Kickdown range
4/4

Carburetor throttle
valve opening

[=~]

Vehicle speed

SAT411

Parking Components Inspection

1.

s LA LN

Remove propeller shaft from vehicle. Refer 10 PD section
(“Removal and Installation”, “PROPELLER SHAFT").
Support A/T assembly with a jack.

Remove rear engine mounting member.

Remove rear extension from transmission case.

Replace parking components if necessary.

Reinstall any part removed.

Always use new sealing parts.

Governor Valve

1.

GOk wn

Remove propeller shaft from vehicle. Refer to PD section
{“Removal and Installation”, “PROPELLER SHAFT").
Support A/T assembly with a jack.

Remove rear engine mounting member from A/T assembly.
Remove rear extension from transmission case.

Remove governor valve assembly.

Inspect and repair governor valve assembly. Refer to REPAIR
FOR COMPONENT PARTS, AT-81.

Throttle Wire Adjustment

POMN~

o

Tuwmn 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, (Idling 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™:

39 - 43 mm (1.54 - 1.69 in)

Adjust throttle wire stroke after accelerator wire is
installed and adjusted.
When connecting throttle wire to throttie drum, do not use
tools. Manually hook wire.
Put mark on throttle wire for measuring wire stroke.

If throttle wire stroke is improperly adjusted, the following probiems

may arise.

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

¢ When the throttle drum fully-open position “P,” is too far

toward Direction U, the shift schedule will be as shown by (D
in the figure, and kickdown will not occur.

AT-46



ON-VEHICLE SERVICE

Inhibitor Switch Adjustment

Remove control linkage and manual lever from manual shaft.
Set manual shaft in “N” position.

Loosen inhibitor switch fixing bolts.

Insert pin into adjustment holes in both inhibitor switch and
manual as near vertical as possible,

Tighten inhibitor switch fixing bolts.

Remave pin.

Reinstall any part removed.

Adjust control linkage. Refer to “Manual Control Linkage

1

2.
3.
4

®No® o

SATOB1B

Adjustment”.

9. Check continuity of inhibitor switch. Refer to AT-37.

Control Cable Adjustment

Locknut

108-12.7
(1.09-1.29,8.0-9.3)

o

-

Manual lever

)

A
G

80) |

[Js4- 108 m6-110,62-80) 7]
S S =)

S
Q)

[C)42-52(4.3-5.3,31-38)

H:N-m(kg-m,ft-lb)

\

\

AAT152A

Move the selector lever from the “P” position to “1” position. You
should be able to feel the detents in each position.

if the detents cannot be felt, the linkage needs adjustment.

1. Place selector lever in “P” position.

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

3. Push control cable in the direction of the arrow shown in the
iltustration by specified force.

Specified force: 19.6 N (2.0 kg, 4.4 Ib})

4. Return conirol 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 control
cable. Install any part removed.

® Make sure that the starter operates when the selector
lever is placed in the “N” or “P” position.

& Make sure that the transmission is locked properly when

the selector lever is placed in the “P” position,

AT-47

MA

EM

EC

FE

€L

MY

T

P

4

BR

ST

BT

FA&

EL

(D
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REMOVAL AND INSTALLATION

SEC. 112 = 200 = 310

fs;—zz (16-2.2,12-16)

@ 3-4(0.3-04,32-35)

[3] : N-m (kg - m, ft - Ib)
: N-m (kg - m, in - Ib)

686
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[UJ 41 - 52 (4.2 - 5.3, 30 — 28)
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REMOVAL AND INSTALLATION

Removal

CAUTION:

Before separating the A/T assembly from engine, first remove
the crankshaift position sensor (OBD) from the assembly. Be
careful not to damage sensor edge.

NOTE: To prevent oil spills, drain A/T fluid before removing A/T ER

N —

gk

15.

assembly or insert plug into rear oil seal after remov-
ing rear propeller shaft.
Disconnect battery negative terminal.
Remove fluid charging pipe from A/T assembly and plug
opening.
Remove oil cooler pipe from A/T assembly and plug opening.
Remove A/T vent hose.

Remove propeller shaft.
Refer to PD section (“Removal and Installafion”,

“PROPELLER SHAFT”).
Be careful not to damage spline, sleeve yoke and rear oil
seal.

Remove A/T control cable from manual shaft.
Disconnect A/T harness connectors and vehicle speed sensor

harness connector.
Disconnect throttle wire from A/T assembly.

Remove starter motor.
Remove balts securing torque converter to drive plate.

Rotate crankshaft to gain access to securing bolts.

AT-49

LG

EG

TF
PD
2,
Support A/T assembly with a jack. RA
Remove rear mounting bracket from body and A/T assembly.
Refer to EM section ("ENGINE REMOVAL”). ER
. Remove bolts securing A/T assembly to engine. =
. Pull A/T assembly backwards.
Secure torque converter to prevent it from dropping. ST
Secure A/T assembly to a jack. ‘)
RS
ET
Slant and lower A/T assembly.
HA
&l
(B
687



REMOVAL AND INSTALLATION

Installation

1. Check drive plate runout.
CAUTION:
Do not allow any magnetic materials to contact the ring
gear teeth.

Maximum allowable runout:
Refer to EM section (“Inspection’, “CYLINDER
BLOCK™).
If this runout is out of specification, replace drive plate with ring

gear.
SATH77H

2. When connecting torque converter to transmission, measure
distance “A” to be certain that they are correctly assembled.
Distance “A’:
26.0 mm (1.024 in) or more

\ \\36, J \::\\\\k [\T::j [ /J’A":

\ | (( Straightedge
i

o RS

\.\“ } ” P l:l*."
Distance “A“”j‘ o
L ¥ y

3. Instail converter to drive plate.

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

SATO08G

® AT to engine 4. Tighten bolts securing transmission.

® Eng;r_}e rear plate g Bolt No. Eg:]t?:g]gm,tiﬁgf Boluﬁg(]i:'l) g
@® 39 - 49 (4.0 - 5.0, 20 - 36) 43 (1.69)
@ 3-4(0.3-04,22-29) 16 (0.63)
@ 16-22 (1.6 - 2.2, 12 - 16) 16 (0.63)

Reinstall any part removed.
Adjust control cable. Refer to AT-47.
Adijust throttle wire. Refer to AT-46.
Adjust inhibitor switch. Refer to AT-47.
Refill transmission with ATF and check fluid level.
0. Move selector lever through all positions tc be sure that
transmission operates correctly.
With parking brake applied, allow engine to idle. Move
i selector lever through “N” to “D”, to “2”, to “1” and to “R”. A
slight shock should be felt through hand gripping the
selector each time the transmission is shifted.
SATSS®Al 11. Perform road test. Refer to “ROAD TEST”, AT-28.

SN ;
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MAJOR OVERHAUL

@Gl
SEC. 311313315 T
1
F'J : Nem {kg-m, ft-1b) Side ssal Spring seat
1 Genuine ariaerobic liquid gasket . .
Three Bond TB1215, Loctite Part No. Side seal ——_ Cam ring return spring EW
! L
51813 or equivalent Pivat pin —— ‘\ / [ -
CATE»: Apply ATF. “v% S /
® . Apply petroleum jelly - Contral piston - @ S

* . Select with proper thickness.
Oil pump housing oil seal 8@
O-ring Q CATED

._ < | e

,7,,® Pivot i pin
2 Cam ring .
® O-ring €79 2 @) EG

-Friction ring ®

[ 74 - 786

(7.5 - 7.8, 54 - 56) P Vane ring FE
ie Qil pump housing
. - — ,///|
O I ER @) - L

Input shaft - e Vs
Reverse clu!ch assembl;,rJ // WBNB/I
o ’ // e r% . J
-~ () @ | T

-
[UJ 44 - 59 - Converter
{45 - 6.0,4?W \ //' housing

33 - 43) P -Torgque converter

Retaining plate %

//
\ - Cil seal €39 G

[@ 16 - 21 e :
(1.6 -21,12 - 15) @% —D- ring@ ATE
| Gil pump cover beanng race rNeedIe bearing 5 ®
r 8 =2 @ * PD
S g
X 729
R

-

=]
il

*—Needle bearm =
] g - ®
Brake band

— Gasket Q
‘%Pal ring e ®

\— Qil pump thrust washer A

- Bearing rz'ice ®

Front sun gear

Qil pump cover - ~ By
® * —Needle bearing ® RA
High clutch assembly - High clutch hub Overrun clutch hub
R an ol .-
- - Needle bearing G BE
‘w o - Bearing race ® i
e L
% ) Het{i/mmg plate »
Spring retainer
Nesdle bearing ®’ -Thrust washer ® -
D.ff,@
D-ring fzgy \\—Snap ring -
D-ting Q ATF, End bearing
Front internal gear ==
{with rear planetary carrier) “Forward one-way clutch BT
- AN |
Output shaft frent snap ring 8 End bearing
! Snap ring HE

\Forward clutch hub
Thrust washer ® B

\-Hear internal gear
Bearing race ®

Front planetary carrier (O3

‘ =2

G

\\—Needle bearing ®

Rear sun gear

AAT103A
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MAJOR OVERHAUL

SEC. 311315317

Retamlng pin

0-1hg e:a@
Qil seal ATF

Throttle lever Q Q
Throttle lever shaft—%\ % Return spring Spring ratainer

Sprmg retainer
E ring

oing ammg plate % "@
“‘%K‘ =

Overrun clutch assembly

Throttle wire

D-ring QQ\I@

@ §-7 Qil seal@-

{0.5 - 0.7, 43 - 61)

/”T T Spring retainer
/3 ’f/ Low one-way clutch
- inner race
Retalning plate %- 3 e @
Seal ring = .
@ P Q= @ |
L / !
e e@ |
Forward clutch assembly

e L 21-26/

Retaining plate 4 IUJ
lNeed\e bearlng \ (21 - 2.7, 15 - 20)
-
i - Speedometer
O-ring Q/@ pinion assembly
1\ / Low & reverse
brake assembl
F& ,‘j} / yﬁ% pi Lock’( Rear oil seal

®3.73 - 50
\//

Snap ring

Snap ring
Slde plate

Low one-way clulch ®-\ \
e Snap ring 1
" Nesadle bearlng }

(033 0.51, 33.0 - 44.3} platel' @@
O
"-Oil seal@ ATF

Parking pawl component—>/]
0 g
(3_0 - 4.0, Parking rod &

Manual shaft 22 - 29)

- ' {20 - 25
3 [0 392-588(4.00-6.00, (2.0 - 2.5,
. 277" | CInhibitor switch ;- 289 - 43.4) 969 4 %/ L 14 - 18)
| b ) g Washer 53! @ Parking actuator
L/ Oil cooler S SIP [0] 24-29(24-30,17-22)
Output

] ~ -Qutput shaft rear snap ring@
{0.26 - 0.40,
" 217 - 34.7) E
Spacer & ahaft

\ s -705-07 43 - 61)
(s - 6 (04 - 0.6, 35 - 52) ~ - Gasket

- Governor valve assembly
I Detent spring ] ﬁ W Z) Washer

\\ D-ring

Parking gear

[ 31 - 42 Manual plate —7 = 39.2-58.8 - Needle bearing
(3.2 - 4.3, 23 - 31) //g _ " (4.00- 6.00,28.9 - 434)
Anchor end boil@ﬁ'——/ o Qil cooler

O-ring Q

A\k., 211 P tube
i ——— O rln/g\;TF \ peblg ' B
D- rlzzgi; QO :_ ?&1324.::4 28 - 35) &—‘ =
Vs g 27 g

Control valve

—Servo -

Accumulator

'assembly R
assembly £ Q-ring ———5 ;a-—@] 7 -8 (0.7 - 0.9, 61 - 78)
Q-ring Q BT ~, m8® -0l strainer
\Jo Magnet
SOy iGasket Q
) Qil pan
D-ring Q- Gil cooler CNem (kaem. inolb
gtubegaske \@7-9 @] : N-m (kg-m, in-Ib)
Gasket £ — (38 ;0.7 - 0.9, 61 - 78) [ : Nem (kg-m, fe-lb)
Washer -
g‘\]@ Drain plug {ATED: Apply ATF.
t’// [UJ29 - 39 3 ® : Apply petroleum jelly.
@' 9.8 - 118 (3.0 - 4.0, 22 - 29) ® : Select with proper thickness.
(1.0 -1.2 Self-sealing type bolt Q ¥r : Adjustment is required.
86.7 - 104.4) 7-9(07-09 61 - 78)
AAT104A
690

AT-52



MAJOR OVERHAUL

Qil Channel

1 = 2 accumnulator drain

3 - 4 & N —» R accurnulator shoulder pressure 1 — 2 accumulator back pressure
3 - 4 & N — R accumulator back pressure \ [ I[_ 2 —» 3 accumulator back pressure

M — D accumulator back pressure

Servo 2nd apply chamber pressure —|
| — 2 — 3 accumulator shoulder pressure

Oil pump feedback pressure — -~ N = D accumulator shoulder pressure

Servp 4th apply chamber pressure -4 - Low & reverse brake pressure

Oil pump discharge hole |

Front lubricating hale

High-ciutch pressure

Torque converter pressure (lock-up released)
Reverse cluich pressure

T~ Overrun clutch pressure
- Governor pressure
"~ Forward clutch pressure

Torque converter pressure (lock-up applied)

* Accumulator back and
shoulder pressure are shown below.
Back pressure  Shoulder pressure
l ool
Accumulator ?’f/ .
piston g

Oil pump suction hoTeJ

Iy |

Migh-clutch pressure \ Torque converter pressure (lock-up releasad)
Frent lubricating hole -

. . Reverse clutch pressure
Qil pump discharge hele P

= Torque converter pressure

[
|
|
|
I
!
|
|
|
i
'
|
1
t
|
|
|
|
|

< " Cluteh pressure
; i

[ :
— o {lock-up applied)
n{— t ol
o -
E{L__\L/J ! Qil pump feedback pressure

Qil pump feedback ¥/;
pressure

Oil pump suction hole

Qil pump discharge hole
Front lubricating hole
High-clutch pressure

Cil pump suction hole
: "~ Torgue converter pressure
l \[Im {lock-up applied)

M Reverse clutch pressure

Torgque converter pressure
{lock-up released)

Governor
pressure

P

Cii coaler tube [OUT)

] and rear lubricating hole
K 3 = 4 & N —» R accumulator back pressure
L Servo 4th apply chamber pressure

Servo 2nd apply
chamber pressure

Oil cooler tube (IN) hole.J

L Forward clutch pressure  Seryo 3rd chamber pressurej

AAT105A

AT-53
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Locations of Needle Bearings, Thrust Washers

MAJOR OVERHAUL
and Snap Rings
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DISASSEMBLY

SAT018B

Kv31102100
{J37085}) (Rotate)
Wire (Hold)

SATO19BA

inhibitor switc/ﬁ/#—l—
~4
SATO21B

SAT171B

1.

Removing torque converter by holding it firmly and turning
while pulling straight out.

Check torque converter one-way clutch.

Insert Tool into spline of one-way clutch inner race.

Hook bearing support unitized with one-way clutch outer race
with suitable wire.

Check that one-way clutch inner race rotates only clockwise
with Tool while holding bearing support with wire.

Remove inhibitor switch from transmission case.

Separate the oil pan and transmission case.

Drain ATF from drain plug.

Raise oil pan by placing wooden blocks under converter
housing and adapter case.

Remove oil pan and gasket.

Always place oil pan straight down so that foreign par-
ticles inside will not move.

Do not reuse oil pan bolts.

Check foreign materials in il 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 vamish buildup. Varnish can cause valves, servo,
and clutches to stick and may inhibit pump pressure.

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

AT-55

T

T

PO
R&

ST

693



DISASSEMBLY

6. Place transmission into Tool with the control valve facing up.

STO7870000

(J37068) SATH22G

Connectors — 7. Remove torque converter clutch solenoid valve and overdrive
cancel solenoid valve connectors.

o

Remove oil strainer.
a. Remove oil strainer from control valve assembly.
Then remove O-ring from coil strainer,

SAT306]

b. Check oil strainer screen for damage.

9. Remove control valve assembly.
a. Straighten terminal clips to free terminal cords then remove
terminal clips.

SAT3071

AT-56



DISASSEMBLY

b. Remove bolts & and &), and remove control valve assembly Gl

‘ from transmission.
Q\\D @\:’r 3@ Bolt £ mm (in) @nﬂi ¢ (4,
/_é > 7 NWPL ® 33 (1.30) -
B®-_|° S © R 45 (1.77)
o) 60 ; /f) LG
Q 0, ‘5
_ ® B .
[+] '__,_.<A\
SNae \C; EE
(o JposaSel
[T
® ® ® ® @&
MIT
SAT146HA

¢. Remove manual valve from control valve assembly.

TF
By
A
. _ . (B8
10. BRemove terminal cord assembly from transmission case while
pushing on stopper.
¢ Be careful not to damage cord. BR
e Do not remove terminal cord assemhbly unless it is
damaged.
&T
RS
SAT308I
BT

11. Remove converier housing.

a. Remove converter housing bolts.

b. Remove traces of sealant. M
iiad

e Be careful not to scratch converter housing.

SATO99A

AT-57



DISASSEMBLY

SAT995A

|
’ ST25850000

W2S721-A) - garoo78

SAT108B,

12. Remove O-ring from input shaft.

13. Remove oil pump assembly.
a. Attach Tool! to oil pump assembly and extract it evenly from
transmission case.

b. Remove O-ring from oil pump assembily.
¢. Remove traces of sealant from oil pump housing.

e Be careful not to scratch pump housing.

d. Remove needle bearing and thrust washer from il pump

assembly.

14. Remove input shaft and oil pump gasket.

AT-58



DISASSEMBLY

@
15. Remove brake band and band strut. @
a. Loosen lock nut and remove band servo anchor end pin from
transmission case. i
e
ERM
LG

SAT029B

b. Remove brake band and band strut from transmission case. EC

SATI86A

o To prevent brake linings from cracking or peeling, do not
stretch the flexibie band unnecessarily. When removing
the brake band, always secure it with a clip as shown Iin TE
the figure at left. Leave the clip in position after removing
the brake band.

c. Check brake band facing for damage, cracks, wear and bumns. BD

Clip

SAT6E55

16. Remove front side clutch and gear components.
Remove clutch pack {reverse clutch, high clutch and front sun
gear) from transmission case.

e SATO30B
. BT
b. Remove front bearing race from clutch pack. i
¢. Remove rear bearing race from clutch pack.
Ui.ﬂ\
TLES
EL
D)4
SAT3741
697
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DISASSEMBLY

d. Remove front planetary carrier from transmission case.

e. Remove front needle bearing from front planetary carrier.
f. Remove rear bearing from front planetary carrier.

SATO68A

= g. Remove rear sun gear from transmission case.

Pl

e
P

—

17. Remove rear extension case.
a. Remove rear extension case from transmission case.
b. Remove rear extension gasket from transmission case.

c. Remove oil seal from rear extension case.
e Do not remove oil seal unless it is to be replaced.

SAT190B

AT-60



DISASSEMBLY

18. Remove output shaft and parking gear.
a. Remove governor vaive assembly.

h. Remove rear snap ring from output shatt.

[T

c. Slowly push output shaft all the way forward.
¢ Do not use excessive force.

d. Remove snap ring from output shaft. e
Pliers location
PO
I
i)
SATO57A

e. Remove output shaft and parking gear as a unil from
transmission case.
f. Remove parking gear from output shaft. EE

&)
=]

SAT31I

Needle béalling

\\\ ],f g. Remove needle bearing from transmission case.
N H ﬁj e

SATO33B
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DISASSEMBLY

SATa54A

SAT110B|

SAT682H

19. Remove rear side clutch and gear components.

a.

b.

C.

d.

-

Remove front internal gear.

Remove bearing race from front internal gear.

Remove needle bearing from rear internal gear.

Remove rear internal gear, forward clutch hub and overrun
clutch hub as a set from transmission case.

Remove needle bearing from overrun clutch hub.
Remove overrun clutch hub from rear internal gear and
forward clutch hub.

AT-62



DISASSEMBLY

@3
B

g. Remove thrust washer from overrun cluich hub.

A
]

LG

SAT036B

h. Remove forward clutch assembly from transmission case. EG

GL

[T

SAT037B

20. Remove band servo and accumulator components.
a. Remove band servo retainer from transmission case.

T

7]

i

I
A

AN ) | SAT038B

b. Apply compressed air to oil hole until band servo piston comes
out of transmission case.
¢ Hold piston with a rag and gradually direct air to oil hole. ER

¢. Remove return springs.

8T
RS
d. Remove springs from accumulator pistons @), ®), © and @). &l
e. Apply compressed air to each oil hole until piston comes out.
¢ Hold piston with a rag and gradually direct air to oil hole. s
Identification of accumulator pisions @ @ @
Identification of oil holes @ @ @ @ EL
03¢
SATO40BA
701
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DISASSEMBLY

f.  Remove O-ring from each piston.

Front [>
(2->3) (3=4, N—R)
Accumnulator Accumulator
piston piston @
(N—>D) : (1=2)
Accumulator A_CCU"?Ujator
piston (&) pistan {C)
SAT618GA

21. Remove throltle wire components if necessary.
Remove throttle wire from A/T assembly.

a.

b. Remove throttle iever shaft E-ring.
c. Remove return spring.
d. Remove throttle lever.

Remove throttle lever shaft retaining pin and throttle lever
shaft.

e.

22. Remove manual shaft components, if necessary.
a. Hold width across flats of manual shaft (outside the transmission

case) and remove lock nut from shaft.

SAT041B

702
AT-64




DISASSEMBLY

b. Remove retaining pin from transmission case.
1/— Manual plate
Retaining pin Oil seal

l___ ] Manual shaft (1] 2

- - EM
Lock nut /f—-‘_, % LG

|l

) o
]j :] Transmission case
- SAT042B
c. While pushing detent spring down, remove manual plate and EG
parking rod from transmission case.
FE
&L
B

d. Remove manual shaft from transmission case.

e. Remove spacer and detent spring from transmission case.

g

T

o)
@3]

e
© ﬁgsm

f.  Remove oil seal from transmission case.

D

BAT044B

703
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REPAIR FOR COMPONENT PARTS

Oil Pump

SEC. 313

7

Contrel piston
Pivot pin
O-ring #,4
Q-ring Q
Oil pump housing
Frictien ring ®
Vane ring
C W @ Q

:UJ : N-m (kg-m, ft-Ib)

(ATF>: Apply ATF.

Side seal BT R
) (F1 - Apply petroleum Jelly.

Side seal ®

Qil pump cover assembly

16 - 21
{1.6 - 21,
12 - 15)

(U

Cam ring
return spring Reverse clutch seal ring -
[Large dia.) . .
‘:’ =3, High clutch seal ring
Sori ; =LL 2 small dial)
pring sea —
Vane Prot pn I ERE
. - Rotor m rin
Oil seal {4 (ATED Cam ring AAT106A
DISASSEMBLY

loge0

KIS =
r\XO —5\:«/ = /‘ &

Moo

(J
h }\\\f. .
‘ D e
- SATE49A

Inscribe identification mark.

SATB50A]

SATE51A]

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

2. Remove rotor, vane rings and vanes.

¢ Inscribe a mark on back of rotor for identification of fore-
aft direction when reassembling rotor. Then remove rotor.

3. While pushing on cam ring, remove pivot pin.
e Be careful not to scratch oil pump housing.
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

4. While holding cam ring and cam ring return spring, lift out cam
ring return spring.

e Be careful not to damage oit pump housing.

¢ Hold cam ring return spring to prevent it from jumping.

5. Remove cam ring and cam ring return spring from oil pump EG
housing.

SATE53A

6. Remove pivot pin from control piston and remove control
piston assembly.

TF
PL
Fi
SATE54A
7. Remove oil seal from oil pump housing. R
¢ Be careful not to scratch oil pump housing.
8r
S
SATB55A
8T
INSPECTION | o
Oil pump cover, rotor, vanes, control piston, side seals, cam
L L ring and friction ring Ha,
@ e Check for wear and damage.

SATE56A
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REPAIR FOR COMPONENT PARTS

Dial indicator

Straight edge

o 7

I HIY

Condrol
piston
Cam ring

Vane

Qil pump

Rotor housing

SATE57A

Clearance “1

/ Seal ring

/4

E

S

SATGSBA

ST33200000
(26082}

SATE54A

SATEE0A

Oil Pump (Cont’d)
Side clearances
¢ Measure side clearances between end of oil pump housing
and cam ring, rotor, vanes and control piston in at ieast four
places along their circumferences. Maximum measured values
should be within specified ranges.
¢ Before measuring side clearance, check that friction rings,
O-ring, control piston side seals and cam ring return
spring are removed.
Standard clearance (Cam ring, rotor, vanes and
control piston):
Refer to SDS, AT-125.
o |f not within standard clearance, replace oil pump assembly
except oil pump cover assembly.

Seal ring clearance

e Measure clearance between seal ring and ring groove.
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 1imit, replace oil pump cover assembiy.

ASSEMBLY
1. Drive oil seal into oil pump housing.
e Apply ATF to outer periphery and lip surface.

2. Install cam ring in oil pump housing as follows:

a. Install side seal on control piston.

e Pay attention to its direction — black surface faces toward
control piston.

e Apply petroleum jelly to side seal.

b. Install control piston on oil pump.

c. Install O-ring and friction ring on cam ring.
e Apply petroleum jelly to O-ring.
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REPAIR FOR COMPONENT PARTS

Oil Pump (Contd)

d. Assemble cam ring, cam ring return spring and spring seat. *
Install spring by pushing it against pump housing.
WA,
B
e. While pushing on cam ring install pivot pin. EC
FE
Gl

KU

SATB51A

3. Install rotor, vanes and vane rings.
e Pay attention to direction of rotor.

4. Install oil pump housing and oil pump cover.

a. Wrap masking tape around splines of oil pump cover
assembly to protect seal. Position oil pump cover assembly in N
oil pump housing assembly, then remove masking tape. s

b. Tighten bolts in numerical order as shown.

5. Install seal rings carefully after packing ring grooves with
petroleum jelly. Press rings down into jelly for a close fit.

Small dia < '} e Seal rings come in two different diameters. Check fit 5z
N e

seal rings _ A
E=E carefully in each groove.
Large dia. Small dia. seal ring:
s rings \ No |_11ark . EL
ER@® 3 v Large dia. seal ring:
e ,,.- Yellow mark in area shown by arrow

e ;&\,_:3;::—://&:\;5\ ¢ Do not spread gap of seal ring excessively while installing. -
R s 12D ] (33
s N = It may deform ring.

SATEE3A
707
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317 /10 - 13 (1.0 - 1.3, 87 - 113) .

?

‘ Overdrive cancel solenoid valve

Lower body

| é/f Qrifice check spring
J" §/~Orifice check vaive

% ¢
_ﬂa
=
R ]
=
. § Separator plate
— (=
2 l
9%___56 &
———th!_ﬁ“_WSupport plates
Side plate - -
Steel ball — Steel ball
|
I .
j //-_ B —}-
=

f _gy-ﬂeamer bolt

:L Torque converter clutch
o .
solencid valve

AT+ Apply ATF. g\@ 10 - 13 (1.0 - 1.3, 87

ZHeamer bolt

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

708
AT-70
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

DISASSEMBLY @l

1. Remove solenoids.

a. Remove overdrive cancel solenoid valve and side plate from MA
lower body.

b. Remove O-ring from solenoid.

Overdrive cancel

solenoid valve
AATB4

¢. Remove torque converter clutch solenocid valve from upper EC
body.
d. Remove O-ring from sclenoid valve.

Torque converter
clutch solenaid valve

FE

CL

MT

SAT144G

2. Disassemble upper and lower bodies.
a. Place upper body facedown, and remove bolts, reamer bolts,

side plate and support plates.
b. Remove lower body and separator plate as a unit from upper TF
body.
¢ Be careful not to drop orifice check valve, spring and steel
PD
balls.
A
SAT138C
RA

¢. Place lower body facedown, and remove separator plate.
d. Remove orifice check valve and orifice check spring.

ST

RS

AAT26BA

e. Check to see that steel balls are properly positioned in upper
body and side plate, then remaove them from upper body.

HA

EL

SAT726C

709
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REPAIR FOR COMPONENT PARTS

SAT138C

SAT140C]

Tube bracket

Tube
connector

SAT141C

SAT151G

SAT726C

Control Valve Assembly (Cont’d)
INSPECTION

Lower and upper bodies

e Check to see that there are pins and retainer plates in lower
body.

e Check to see that there are pins and retainer plates in upper
body.
e Be careful not to lose these parts.

e Check to make sure that oil circuits are clean and free from
damage.
e Check tube brackets and tube connectors for damage.

Separator plates

e Check to make sure that separator plate is free of damage and
nct deformed and oil holes are clean.

Overdrive cancel solenoid valve and torque converter

clutch solenoid valve

e Check that filter is not clogged or damaged.

o Measure resistance. Refer to “Component Inspection”, AT-36.

ASSEMBLY

1. Install upper and lower bodies.
a. Place oil circuit of upper body faceup. Install steel balis in their
proper positions.
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

b. Install reamer bolts from bottom of upper body. Gl
Reamer bolt Reamer
(il
M
LG
¢c. Place oil circuit of lower body faceup. install orifice check EG
spring, orifice check valve.
D: mm (in) _
2.0 (0.079) 3=
Orifice CL
check valve
Orifice
check EM?

spring
SAT?63G

d. Install separator plate on lower body.
e. Temporarily install support plates, side plate {with steel ball)
and tube brackets. - T

L: 25 (0.98)

PB

FA

o

i)

Unit: SAT3121

f.  Temporarily assemble lower and upper bodies, using reamer 8l

R Reamer boh7 bolt as a guide.

/ e Be careful not to dislocate or drop steel balls, orifice YA,

/ check spring and orifice check valve. ‘

//
EL
524
SAT198B|
711
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REPAIR FOR COMPONENT PARTS

Side plate

{L[{E Overdrive cancel
solenoid valve

Torgue converter
clutch solenoid vatve

SAT144G

712

Control Vailve Assembly (Cont’d)

g. Install and temporarily tighten bolts and tube brackets in their
proper locations.

Bolt length and location:

Bolt symbol

®

45 (1.77) 33 (1.30}

o

Bolt length mm (in

2. Install solenocids.
a. Attach O-ring and install overdrive cancel solenoid valve and
side plate onto lower body.

b. Attach O-ring and install torque converter clutch solenocid valve
onto upper body.
3. Tighten bolt,
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body @
[P
SEC. 317 Plug
Pin
_\ Torque convetter clutch control valve EM
3 l@. =
Retaining plate
ﬁb M@ Retumn spring : -
(‘ o)

@ Return spring
Pin ﬂt’e{
—h cQ:tCQ relay vaive .
G

plug%\ '\7\ /> E
Wl @. ~_
Pin @ § /
E F @%% 7 //

2-3 shift plug
e

s
Upper body @ﬂ_—-

Pressure regulator valve

Flug 4th spead cut valve

3-4 shift < — _
plug 3-4 shift 1 ' Return spring
plug e / \\ P!ug
@ Retumn spring T ~
a4 shitt— T e Pin
valve g & e .. T
. pring
\

2-3 throttle
muodifier valve

- r— Plug
. >’ Spring seat —{@ \% Sleeve plug o

2 ( @/ Heturn spring _ BT

/ . ‘ / Pressure "

Retaining plate - / e ( e 1-2 contro1 modifier valve F'|n
Ve Ty, valve . Plug A
/ (?\ Sleeve plug K
3-2 downshift /

. Return spring

< ] @ Fieturn 1-2 shift

valve

alve . \\ Spring
. n’j;@k
2-3 shift IUQ o

Z o < Bin e valve o
ug - in
< N - Plug [] BR
. Steeve ~_ 3-4 shift -
\% . vakve Pin
E@E;/L/ Plug

@
\?‘ : @ Return spnng ! sl
D/- Pin
Accumulator D\ .
control { E 3
valve Pin
- Plug

£
©a

=5
=l

Apply ATF to all components before their installation.
AATO40A

Numbers preceding valve springs correspond with those shown in Return Springs Chart on SDS, AT-123.
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REPAIR FOR COMPONENT PARTS

SAT140C

e

Wire paper clip

Soft hammer

SATE24A

SAT825A

Control Valve Upper Body (Cont’d)
DISASSEMBLY

1. Remove valves at paraliel pins.
¢ Do not use a magnetic pick-up tool.

a. Use a wire paper clip to push out parallel pins.

b. Remove parallel pins while pressing their corresponding plugs
and sleeves.

e Remove plug slowly to prevent internal parts from
jumping out.

¢. Place mating surface of valve facedown, and remove internal
parts.

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

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

o

Remove valves at retainer plates.
a. Pry out retainer plate with wire paper clip.
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

b. Remove retainer plates while holding spring. @
Bl
i
LG
¢. Place mating surface of valve facedown, and remove internal E®
e parts.
L{i‘;l - ¢ If a valve Is hard to remove, lightly tap valve body with a e
h=p T soft hammer. Pa
: e Be careful not to drop or damage valves, sleeves, eic.
Soft hammer
BT

SATB27A
INSPECTION

Valve springs
o Measure free length and outer diameter of each valve spring. 5
Also check for damage or deformation.
Inspection standard:
Refer to SDS, AT-123. FD
s Replace valve springs if deformed or fatigued.

D : Quter diameter

¢ : Free length
- - Control valves

!
g

o (Check sliding surfaces of valves, sleeves and plugs.

SATS29A
ASSEMBLY
1. Lubricate the control valve body and all vaives with ATF. install
control valves by sliding them carelfully info their bores. BR

e Be careful not to scratch or damage valve body.

ST
Valve RS
SATB30A
S g7
e Wrap a small screwdriver with vinyl tape and use it to insert the =
valves into proper position.
A
EL
[
SAT831A
715
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REPAIR FOR .COMPONENT PARTS

SAT140C

Retainer
plate

(0

—

O

SAT449E

716

Control Valve Upper Body (Cont’d)

Accumulator control plug
e Align protrusion of accumulator control sleeve with notch in

plug.
e Align parallel pin groove in plug with parallel pin, and install

accumulator control valve.

2. Install parallel pins and retainer piates.

e While pushing plug, install parallel pin.
¢ Insert retainer plate while pushing spring.

AT-78



REPAIR FOR COMPONENT PARTS

Control Valve Lower Body @

MA
SEC. 317

EM

Plug
Pin @ Return spring L©
\B 3-2 timing valve

Pl
Pin p (@ Rewurn spring EG
w 3 (8) Return spring
T verter
V% 4-2 sequence valve re?lr;‘u:a::\?e )?
(d{b\ S = Plug FE
" P
el
MT

@ Return spring
QOverrun clutch

reducing valve
Valve sleeve y <\ . \

@ Return Plug ) \\ TF
sprlng _ﬁ . R
Plug & _/ 7 \\ PD

= -~ >
e 1st reducing .~ . -~ \

Lower body

§

.n_/ﬂ valve e P
P'Pin_/ﬂ 54 '%Ret“'” @ ~ 7 | /> "

spring ‘D/ Kickdown - i
[=) @X
Detent valve

Plug maodifier
P @Hetum spring BR

Plug M valve
*\® (2 Return
‘J spring
Pin
P

'" ﬂ Throttle valve T
Washer
E- rmg
\;\ RS
Sleeve plug

Apply ATF to all components before thelr installation.
SAT752GA

Numbers preceding vaive springs correspond with those shown in Return Springs Chart on SDS, AT-123.

717
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REPAIR FOR COMPONENT PARTS

SAT133C

D : Quter diameter

{

¢ : Free length

SAT829A

SAT139C

718

Control Valve Lower Body (Cont’d)
DISASSEMBLY

1. Remove valves at parallel pins.
2. Remove valves at retainer plates.
For removal procedures, refer to “DISASSEMBLY", “Control

Valve Upper Body,” AT-76.

INSPECTION

Valve springs
e Check each valve spring for damage and deformation. Also
measure free length and outer diameter.
inspection standard:
Refer to SDS, AT-123.
& Replace valve springs if deformed or fatigued.

Control valves

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

ASSEMBLY

¢ Install control valves.
For installation procedures, refer to *ASSEMBLY”, “Control

Valve Upper Body,” AT-77.
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REPAIR FOR COMPONENT PARTS

Governor Valve Assembly

(@ Return spring /—— Governor body

.

SEC. 317

@y
< g (B

T Retaining . Retaining
) \piate \ plate
e
T

) \ ~— Primary valve
(
\

- Retaining plate

3
| &
t_j .
r %\@ Return spring T Return spring
i ) Secondary governor valve Il

v SAT450ER

Apply ATF to all components
before thelr installation.

INSPECTION

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

Inspection standard:
Refer to SDS, AT-123.

Q : Free length Governor valves and valve body

N - o Check governor valves and valve body for indication of bum-
ing or scratches.

D : Outer diameter

SATB29A

Parking Gear

INSPECTION

e Check contacting surface of parking gear and ring groove
areas for wear.
¢ Measure clearance between seal ring and ring groove.
Standard clearance:
0.15 - 0.40 mm (0.0059 - 0.0157 in)
Wear limit:
0.40 mm (0.0157 in)

Clearance
Seal ring

SAT152G

AT-81
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REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315

Direction of oil seal

|

Direction of dish plate

D-ring 34

: Apply ATF.

+ : Select with proper thickness.

Driven plate

fzv
b
Snap ring
j Retaining plate &

Dish plate — Drive plate

Snap ring @
Spring retainer

“

Piston

SATE41A

SATB42A

X Oil seal 3
Dish plate
Drive plate
Retaining plate
Snap ring
Driven plate
AAT108A
DISASSEMBLY

1. Check operation of reverse cluich.

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

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

c. If retaining plate does not contact snap ring,

e D-ring might be damaged.

o  Qil seal might be damaged.

e  Fluid might be leaking past piston check ball.

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

AT-82



REPAIR FOR COMPONENT PARTS

Kv31102400
)/ 1J34285 and
J34285-87)

SATE20G

SATB44A

D : Quter diameter

SATB29A

Facing

Core plate

SATB45A

Reverse Clutch (Cont’d)

3. Remove snap ring from clutch drum while compressing clutch
springs.

e Set Tool directly over springs.

¢ Do not expand snap ring excessively.

4. Remove spring retainer and return spring.

5. Install seal ring onto oil pump cover and install reverse clutch
drum. While holding piston, gradually apply compressed air to
oil hole until piston is removed.

¢ Do not apply compressed air abruptly.
6. Remove D-ring and oil seal from piston.

INSPECTION
Reverse clutch snap ring and spring retainer

o)

WA

ER

¢ Check for deformation, fatigue and damage. TP
PD
A
B
Reverse clutch return springs e
o Check for deformation and damage. Also measure free length
and outside diameter. ElE
Inspection standard:
Refer to SDS, AT-123.
ST
. BT
Reverse clutch drive plates
& Check facing for bums, cracks and damage.
e Measure thickness of facing. M2
Thickness of drive plate:
Standard value 1.90 - 2.05 mm (0.0748 - 0.0807 in)
Wear limit 1.80 mm (0.0709 in) EL
¢ |if not within wear limit, replace.
Reverse clutch dish plate B
¢ Check for deformation and damage. e
721
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REPAIR FOR COMPONENT PARTS

No air leakage
Check ball

4
Check ball

Air leakage is present.
Check ball

Check ball

SATB46A
Qil seal
D-ring @
SAT847A

SATB4BA

SAT849A

- - K¥31102400
)

{J34285 and
J34285-87)

SATE20G

Reverse Clutch (Cont’d)
Reverse clutch piston

# Shake piston to assure that balls are not seized.

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

e Also apply compressed air to oil hole on return spring side to
assure that air leaks past ball.

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

® Apply ATF to both parts.
¢ Take care with the direction of oll seal.

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

3. Install return springs and spring retainer.

4. Set Tool on spring retainer and install snap ring while com-
pressing clutch springs.
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REPAIR FOR COMPONENT PARTS

Stopper

SATB50A

SAT842A

SATB52A]

SAT841A

Reverse Clutch (Cont’d)

Do not align snap ring gap with spring retainer stoppet.

=
]

EC

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

Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate.
Specified cilearance:
Standard e
0.5 - 0.8 mm (0.020 - 0.031 in)
Allowabie limit -
1.2 mm (0.047 in) PD
Retaining plate;
Refer to SDS, AT-124.

Check operation of reverse clutch.
Refer to "DISASSEMBLY”, “Reverse Clutch”, AT-82.

DR

723
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REPAIR FOR COMPONENT PARTS

High Clutch

SEC. 315

For the number of clutch sheels (drive plate and

driven plate), refer to the below cross-section.
High cluteh drum CATE>

D-ring {Large) Q ~ Snap ring
( fD—ring (Small) ¢34 CATE>

]VCIuk:h piston

|

— Retaining plate &

Driven plate

Driva plate

O

! L Snap ring 8 Driven plate

|
\-— Spring retainer

- Retaining plate

Drive plate

. Apply ATF.

* : Select with proper thickness.
AAT109A

DISASSEMBLY AND ASSEMBLY

Service procedures for high clutch are essentially the same as
those for reverse clutch, with the following exceptions:
® Check of high clutch operation

SATB54A

S KV31102400 ¢ Removal and installation of return spring
{

J34285 and
J34285-87)

i
i

QLT
5

(

SATE21G
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

e inspection of high clutch return springs Gl

E;’_ Inspection standard:
§ Refer to SDS, AT-123.
© (4,
3
a M
¢ : Free length
) ) LG
SAT829A
Thickness e Inspection of high clutch drive plate EG
Thickness of drive plate:
Standard
Facing 1.52 - 1.67 mm (0.0598 - 0.0657 in) FE
Wear limit
1.40 mm (0.0551 in)
GL
Core plate
MIT
SATBABA

¢ Measurement of clearance between retaining plate and snap
ring
Specified clearance:
Standard
1.8 - 2.2 mm (0.071 - 0.087 In)
Allowable limit
2.8 mm (0.110 in) PD
Retaining plate:
Refer to SDS, AT-124.

Feeler gauge —

SAT8E8A

ST

RS

BT

AT-87



REPAIR FOR COMPONENT PARTS

Forward and Overrun Cluiches

SEC. 315

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

— Snap ring
Retairing plate %

Drive plate

Driven plate

~ Snap ring
r Retaining plate ¥

Drive plate Dish plate
‘ Direction of dish plate
Driven plate m
Dish plate

Overrun clutch plate
Forward clutch

T D-ring 8 CaTFY

-—’—-
Ol seal EIED
\ ~— Forward clutch

" Drring €2 G
|
/ piston

Forward clutch plate

]

Snap ring :
Spring retainer—!

Qil seal Q @

Cverrun cluich piston

Direction of oil seal Direction of ol seal

Driven plate — rC Driven plate

Drive plate

Drive plate

T Apply ATF.

W : Select with proper thickness.

AAT110A

726
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REPAIR FOR COMPONENT PARTS
Forward and Overrun Clutches (Cont’d)

DISASSEMBLY AND ASSEMBLY
Service procedures for forward and overrun clutiches are
essentially the same as those for reverse clutch, with the following 1A

exceptions:
e Check of forward clutch operation.

SATBG0A

e Check of overrun clutch operation.

CL

(il

Paper rag

R
Om ))\ /;,/________———1‘_
- NN SATBE1A

e Removal of forward clutcih drum
Remove forward clutch drum from transmission case by

holding snap ring. TE

SATB65A

e Removal of forward clutch and overrun cluich pistons
1. While holding overrun clutch piston, gradually apply
compressed air to oil hole. B

SAT862A

2. Remove overrun clutch from forward clutch.

SATBE3A

AT-89



REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont’d)

L J
Kv31102400
(J34285 and
J34285-87)
SAT148H
L]
ETARR B
- vy
W
3 H '
. 4
a - - - L
? : Free length
SATE20A
Thickness b
Facing
Core plate
SATS8454
Thickness b
Facing
Core plate
SAT845A
[ ]
1.
[
SAT741G

Removal and installaticn of return springs

Inspection of forward clutch and overrun clutch return springs
inspection standard:
Refer to SDS, AT-123.

Inspection of forward clutch drive plates
Thickness of drive plate:
Standard
1.52 - 1.67 mm (0.0598 - 0.0657 in)
Wear limit
1.40 mm {0.0551 in)

Inspection of overrun clutch drive plates
Thickness of drive plate:
Standard
1.90 - 2.05 mm (0.0748 - 0.0807 in)
Wear limit
1.80 mm (0.0709 in)

Installation of forward clulch pisten and overrun clutch piston
Install forward clutch piston by turning it slowly and evenly.

Apply ATF to inner surface of clutch drum.

AT-90



REPAIR FOR COMPONENT PARTS

SAT153G

Feeler gauge »

N

SATB70A,

Forward and Overrun Clutches (Cont’d)

2.

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

Install overrun cluich by turning it slowly and evenly.
Apply ATF to inner surface of forward clutch piston.

Measurement of clearance between retaining plate and snap g
ring of overrun clutch
Specified clearance:
Standard IFE
1.0 - 1.4 mm (0.039 - 0.055 in)
Allowable limit
2.0 mm (0.079 in) GL
Retaining plate:
Refer to SDS, AT-124.

Measurement of clearance between retaining plate and snap
ring of forward ciutch
Specified clearance: )
Standard TF
0.35 - 0.75 mm (0.0138 - 0.0295 in)
Allowable limit .
1.85 mm (0.728 in) FD
Retaining plate:
Refer to SDS, AT-124.

B

%\

=5

B

i
Ay
lirad

Mo

729
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315 Low & reverse brake piston

Low one-way
Oil seal §14 (ATE>

clutch inner race

Snap ring
Spring

Dish plate retainer

Needle bearing
Retaining plate # ,:‘ = &3\

= 0 Qi = D-riny
3 f? | | G
, " ) Seal ring éﬁ

IERE [T 2126 Nem

Driven plate

{21 - 2.7 kg-m,
15 - 20 #-Ib)
Orive piate CATED
Driven plate
Direction of cil seal
Direction of
dish plate
CEIED : Apply ATF.
® » Apply petroieum jelly.
#  Select with proper thickness. )
Drive plate AATI1HA

U= DISASSEMBLY

Check operation of low and reverse brake.

Install seal ring onto oil pump cover and install reverse clutch.
Apply compressed air to oil hole.

Check to see that retaining plate moves to snap ring.

If retaining plate does not contact snap ring,

D-ring might be damaged.

Oil seal might be damaged.

Fluid might be leaking past piston check ball.

2. Remove snap ring, low & reverse brake drive plates, driven

ED ocx\ plates and dish plate.
\

SATE73A
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REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)

3. Remove low cne-way cluich inner race, spring retainer and
return spring from transmission case.
4. Remove seal rings from low one-way clutch inner race. o
5. Remove needle bearing from low one-way clutch inner race.  M#
EL]
LE
SAT154G
. . . =
_ 6. Remove low & reverse brake piston using compressed air. EC
7. Remove oil seal and D-ring from piston.
e
T=
G,
BT
SATS76A

INSPECTION

Low & reverse brake snap ring and spring retainer
o Check for deformation, or damage.

T

‘I::

gl

Fé,

Low & reverse brake return springs

& Check for deformation or damage. Alsc measure free length
and outside diameter. BE
Inspection standard:
Refer to SDS, AT-123.

|
|

D : Outer diameter

@

¢ : Free length

()]

SATE29A
Thickness Low & reverse brake drive plates et
¢ (Check facing for burns, cracks or damage.
‘ & Measure thickness of facing. 42
Facing Thickness of drive plate:
Standard value
1.52 - 1.67 mm (0.0598 - 0.0657 in) L
Wear limit
Core plate 1.4 mm (0.055 In)
e |f not within wear limit, replace. DX
SATB45A
731
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REPAIR FOR COMPONENT PARTS

Clearance
Seal ring

SAT112B

Low & Reverse Brake (Cont’d)
Low one-way clutch inner race

e Check frictional surface of inner race for wear or damage.

¢ Install new seal rings onto low one-way cluich inner race.

¢ Be careful not to expand seal ring gap excessively.

¢ Measure seal ring-to-groove clearance.

Inspection standard:
Standard value 0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit 0.25 mm (0.0098 in)

e If not within allowable limit, replace low one-way clutch inner
race.

ASSEMBLY

1. Install needle bearing onto one-way clutch inner race.

¢ Pay attention to its direction — black surface faces to rear
side.

e Apply petroleum jelly to thrust washers.

2. Install oil seal and D-ring onto piston.

e Apply ATF to oil seal and D-ring.

3. Install piston by rotating it slowly and evenly.

o  Apply ATF to inner surface of transmission case.

4. nstall return springs, spring retainer and low one-way clutch
inner race onto transmission case.

5. Instali dish plate, low & reverse brake drive plates, driven
plates and retaining plate.

6. Install snap ring on transmission case.
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont’d)

@l

7. Check operation of low & reverse brake clutch piston. Refer to
“DISASSEMBLY™, AT-92.

A

LE

8. Measure clearance between retaining pfate and snap ring. If EG
not within allowable limit, select proper retaining plate.
Specified clearance:
Standard FE
0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit
2.3 mm (0.091 in) GlL
Retaining plate:
' Refer to SDS, AT-124.

9. Install low one-way clutch inner race seal ring.

e Apply petroleum jelly to seal ring.

¢ Make sure seal rings are pressed firmly into place and TE
held by petroteum jelly.

=

SATEB4A

Forward Clutch Drum Assembly

SEC. 315

Forward clutch drum assembly

Needle bearin
° BiS
Snap ring
Low one-way cluich

Side plate
&)
USmp ring
:E'

SATEBGAA

=l
i)
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REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly (Cont’'d)

DISASSEMBLY

Remeove snap ring from forward clutch drum.

Remove side plate from forward clutch drum.

Remove low one-way clutch from forward clutch drum.
Remove snap ring from forward clutch drum.

Remove needle bearing from forward clutch drum.

S A

SATESVA

INSPECTION

Forward clutch drum

& Check spline portion for wear or damage.
o Check frictional surfaces of low one-way clutch and needle
bearing for wear or damage.

SATE92A

Needle bearing and low one-way clutch
e Check frictional surface for wear or damage.

SATBI3A

ASSEMBLY

1. Install needle bearing in forward clutch drum.
2. Install snap ring onto forward clutch drum.

SAT149H

3. Install low one-way clutch onto forward clutch drum by
pushing the roller in evenly.

SATBR4A
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REPAIR FOR COMPONENT PARTS
Forward Cluich Drum Assembly (Cont’'d)

¢ [nstall low one-way clutch with flange facing rearward. l
4. Install side plate onto forward clutch drum.

5. Install snap ring onto forward clutch drum. LA,

ERM

I
LG
T ) SATBISA
Rear Internal Gear and Forward Clutch Hub EC
SEC. 315
— Rear internal gear (with forward one-way clutch inner race} FE
— Thrust washer I {P)
—Faorward clutch hub (with forward cne-way clutch outer race) cL
— Snap ring MT

Forward one-way clutch

|7 Snap ring

30 I”

(F): Apply petroleum jelly. A,

End bearing
SATBIGAA
RA
DISASSEMBLY ’
1. Remove rear internal gear by pushing forward clutich hub
forward. ER
2. Remove thrust washer from rear internal gear.
3. Remove snap ring from forward clutch hub.
4. Remove end bearing. ST
RS
SAT897A
BT

5. Remove forward one-way clutch and end bearing as a unit

. End bearing
‘ from forward clutch hub.
6. Remove snap ring from forward clutch hub. A,
it

TR, ey
clutch
. EL

! ‘ End bearing
o

(B34

SAT287G

735
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REPAIR FOR COMPONENT PARTS
Rear Internal Gear and Forward Clutch Hub

(Cont’d)
INSPECTION

Rear internal gear and forward ciutch hub

e Check gear for excessive wear, chips or cracks.

o Check frictional surfaces of forward one-way clutch and thrust
washer for wear or damage.

¢ Check spline for wear or damage.

SATI02A

Snap ring and end bearing
¢ Check for deformation or damage.

SATO03A

ASSEMBLY

1. Install snap ring onto forward clutch hub.
2. Install end bearing.

SATS01A

Install forward one-way clutch onto clutch hub.
Install forward one-way clutch with flange facing rearward.

install end bearing.
install snap ring onto forward c¢lutch hub.

e e w

=5

It

SATO04A

6. Install thrust washer onto rear internal gear.

e Apply petroleum jelly to thrust washer.
e Securely insert pawls of thrust washer into holes in rear

internal gear.

Hole for thrust washer pawl
SATI06A

6
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub

(Cont’d)

7. Position forward clutch hub in rear internal gear.

SATO07A

Direction of
rotation

8. After installing, check to assure that forward clutch hub rotates
clockwise,

SAT905A

Band Servo Piston Assembly

Ei

EC

T

SEC. 315
TF
Return spring (A) Return spring (C)-
D-rin:
Return spring (B) Serve piston spring retainer fing 33 ATE> ED
. Gasket Q
Piston stem 0-ring €29 &1
‘ OD servo &
D-ring @ @ate> 0-ring Q piston retainer
(Large dia.)
- D-ring 8 CATFD B
=S
Y g, R
@D i
. - OD band servo piston [
_ ©}“§‘) E-ring (small) 8T
E-ring (large) Servo piston retainer
Band servo piston - Apply ATE, Efs)
Servo cushion spring retainer
AAT112A
)
DISASSEMBLY
1. Block one oil hole in OD servo piston retainer and the center
hole in OD band servo piston. YA
2. Apply compressed air to the other oil hole in piston retainer to
remove OD band servo piston from retainer.
3. Remove D-ring from OD band servo piston. =
3 [
T SATS09A
737
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REPAIR FOR COMPONENT PARTS

SAT9104

—E-ring

SATO11A

SAT912A

2

SATO14A|

Piston stem

Servo cushion spring retaner

SATO15A

77

Band Servo Piston Assembly (Cont’d)

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

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

6. Remove servo piston spring retainer, return spring (€ and
piston stem from band servo piston.

Remove E-ring from band servo piston.

Remove servo cushion spring retainer from band servo piston.
Remove D-rings from band servo piston.

0. Remove O-rings from servo piston retainer.

o L e

INSPECTION

Pistons, retainers and piston stem
o Check frictional surfaces for abnormal wear or damage.
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REPAIR FOR COMPONENT PARTS

SATO16AA

Large dia.

Small dia.

SATE17A

SAT91BA

SATO20A

SATY12A

Band Servo Piston Assembly (Cont’d)
Return springs

e Check for deformation or damage. Measure free length and
outer diameter. M
Inspection standard: '
Refer to SDS, AT-123.

ER

LG
ASSEMBLY BG
1. Install C-rings onto servo piston retainer.
¢ Apply ATF to O-rings. EE
e Pay attention to position of each O-ring.

CL

il

2. Install servo cushion spring retainer onto band servo piston.

TF
R
BE
3. Install E-ring onto servo cushion spring retainer. i
4. Install D-rings onto band servo piston.
e Apply ATF to D-rings. 81
HS
5. Install servo piston spring retainer, return spring (€ and piston el
stem onto band servo piston.
HA&
=18
1D
739
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

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

SATO21A

7. Install band servo piston assembly onto servo piston retainer
by pushing it inward.

SAT922A

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

SATY23A

9. Install OD band servo piston onto OD servo piston retainer by
pushing it inward.

SAT924A)

740
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REPAIR FOR COMPONENT PARTS

Parking Pawl Components

SEC. 311.314
MA

Parking rod

Return spring

Parking pawl
shaft

- Parking pawl spacer
arking pawl return spring Rear extension -
T Parking pawi
Parking actuator support Parking paw!
Parking paw! shaft Boit {O IL@
L/\jking actuator
Qo support
\ e ¢

% = r—r‘_\“\\ FE
— f-7 ‘:;__‘:}
[ 24 - 29 N-m Qf’_’ eL

(2.4 - 3.0 kg-m, 17 - 22 tt-tb)

Parking gear MT

Qutput shaft
AATB16

DISASSEMBLY

1. Siide return spring to the front of rear extension flange.
TF
PR
FA
2. Remove return spring, pawl spacer and parking pawl! from rear RA

extension.
3. Remove parking pawl shaft from rear extension. BR
8T
RS
e 4. Remove parking actuator support from rear extension. Ell
G e
o —=0
j _ /%K}// \r\\ HA
LI )\
oW
/-/ et ! "
&S 8
W \ /1://\ .
W) \\,»\i\/}%)/ o3
W \QF\E\ \\\ éﬁTzst
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REPAIR FOR COMPONENT PARTS

Parking pawl

»

Parking actuator
support

742

Parking Pawl Components (Cont’d)
INSPECTION

Parking paw! and parking actuator support

e Check contact surface of parking rod and parking gear for
wear.

ASSEMBLY

1. Install parking actuator support onto rear extension.
2. Insert parking pawl shaft into rear extension.

3. Install return spring, pawi spacer and parking pawl onto park-
ing paw! shaft.

4. Bend retum spring upward and install it onto rear extension.
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ASSEMBLY

SATO33A

Spacer

Assembly (1)

1. Install manual shaft components.

a. [Install oil seal onto manual shaft.

e Apply ATF to oil seal.

e Wrap threads of manual shaft with masking tape.

b. Insert manual shaft and oil seal as a unit into transmission
case.

¢. Remove masking tape.

d. Push oil seal evenly and install it onto transmission case.

a. Align groove in shaft with drive pin hole; then drive pin into
position as shown in figure at left.

f. Install detent spring and spacer.

g. While pushing detent spring down, instéll manual plate onto
manual shaft.

AT-105

EM

DX
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ASSEMBLY
Assembly (1) (Cont’d)

h. Install lock nuts onto manual shaft.

SATI36A

Install throttle lever components.

Install throttle lever shaft.

Align groove in shaft with drive pin hole, then drive pin into
position as shown in figure at left.

op P

LN
~ﬂ \ @Q/%m:ﬂe.’;;f’fa/fﬁ?\\
/////////%\ SAT146C

¢. Install throttle lever, return spring, spring retainer and E-ring.

d. [Install throttle wire.

SAT135C

¢ Apply ATF to O-ring.

D-ring

SAT150C
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ASSEMBLY

v

Accumulator

piston @

Front mp
Accumulator Accumulator
piston piston (D)

E o
Accumulator

piston {(C)

SATIS7AA

E

/H

|

Y R N

] RN
ey ST
| L .

SR

—

=

T L gt
\ \/\ /L‘-_,. SAT938A

ff.‘ I

fl.\ [
| Accumulator

' piston (&)

I{ﬂ Accumulator
piston @ Accurnulator

NS = "\ 15

SATI39AA

Assembly (1) (Cont’d)

3.
a.

=

0

Install accumulator piston.
Install O-rings onto accumulator piston.
Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-123.

Install return spring for accumulator &) onto transmission

case.
Free length of return spring:
Refer to SDS, AT-123.

Install accumulator pistons @), @, © and ©).

Apply ATF to transmission case.

Install band servo piston.

Install return springs onto band servo piston.

Install band servo piston onto transmission case.

&

Fil

E

T
TF
PD
R

R&

Apply ATF to O-ring of band servo piston and transmission

case.

Install gasket for band servo onto transmission case.

AT-107
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ASSEMBLY
Assembly (1) (Cont’d)

d. Install OD servo piston retainer onto transmission case.

SATQ40A

5. Install rear side ciutch and gear components.
a. Place transmission case in vertical position.

STO7870000
(J37068)

SATO43A

b. Slightly lift forward clutch drum assembly and slowly rotate it
clockwise until its hub passes fully over the clutch inner race
inside transmission case.

E Forward clutch drum

‘l\‘
SN

A

N

ST

¢. Check to be sure that rotation direction of forward clutch
assembly is correct.

 SAT945A

d. Install thrust washer onto front of overrun cluich hub.

e Apply petroleum jelly to the thrust washer.
e Insert pawls of thrust washer securely into holes in
overrun clutch hub.

SATO46A
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SATO4TA

SATES7H

STO7870000
(J37068)

SAT156G

H‘ole for péwi
\

NS

SATIS3A

Assembly (1) (Cont’d)

e.

f.

g.

h.
i.

J-

.
k.
]
L)

Install overrun clutch hub onto rear internal gear assembly.

Install needle bearing onto rear of overrun ciutch hub.
Apply petroleum jelly to needle bearing.

Check that overrun clutch hub rotates as shown while holding
forward clutch hub.

Place transmission case into horizontal position.
Install rear internal gear, forward clutch hub and overrun c¢lutch

hub as a unit onto transmission case.

Install needle bearing onto rear internal gear.
Apply petroleum jelly to needle bearing.
Install bearing race onto rear of front internal gear.

Apply petroleum jelly to bearing race.
Securely engage pawls of bearing race with holes in front

internal gear.

AT-109
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ASSEMBLY

SATY54A

Pliers location

SAT31I

Assembly (1) (Cont'd)

C.

d.

Install front internal gear on transmission case.

Install output shaft and parking gear.
Insert output shaft from rear of transmission case while slightly

lifting front internal gear.
Do not force output shaft against front of transmission
case.

Carefully push output shaft against front of transmission case.
Install snap ring on front of output shaft.

Check to be sure autput shaft cannot be removed in rear
direction.

Install needle bearing on transmission case.
Pay attention to its direction — black side faces the rear.
Apply petroleum jelly to needle bearing.

Install parking gear on transmission case.
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Governor valve -
assembly

SAT190B

Assembly (1) (Cont’d)

e. Install snap ring on rear of output shaft.
¢ Check to be sure output shaft cannot be removed in

forward direction.

f. Install governor valve assembly on oil distributor.

7. install rear extension case.

a. Install oil seal on rear extension case.

e Apply ATF to oil seal.

b. Instail rear extension gasket on transmission case.

Refer to AT-51.

c. Install parking rod on transmission case.

AT-111
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FE
GL
T
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PD

BT
HA
EL
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ASSEMBLY
Assembly (1) (Cont’d)

d. Install rear extension case on transmission case. Tighten bolts
to specified torque.
[(: 20 - 25 N'm (2.0 - 2.5 kg-m, 14 - 18 ft-Ib)

SAT3091

Install front side clutch and gear components.
Install rear sun gear on transmission case.

® Pay attention to its direction.

Lo

SATY74A

Install needle bearing on front of front planetary carrier.
Apply petroleum jelly to needle bearing.

Install needle bearing on rear of front planetary carrier.
Apply petroleum jelly to needle bearing.

Pay attention to its direction — black side faces the front.

Rear 4mmmp Front
W .

s o0 e

‘Black side goes to front.
SATYE7A

d. While rotating forward clutch drum clockwise, install front
planetary carrier on forward clutch drum.

SATI69A

¢ Check that portion A of front planetary carrier protrudes
Front planetary carrier approximately 2 mm (0.08 in) beyond portion B of forward
clutch assembly.

Forward clutch drum

SATH70A
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Assembly (1) (Cont’d)

&l

e. Install bearing races on front and rear of clutch pack.
e Apply petroleum jelly to bearing races.
e Securely engage pawls of bearing races with holes in MA
clutch pack.
f.  Place transmission case in vertical position.
ER
LG
SATI7T1A
g. Install clutch pack into transmission case. EG
FE
GL
T
SATY73A
Adjustment
When any parts listed in the following table are replaced, total end
play or reverse clutch end play must be adjusted. TE
{tem
Part
art name Total end play Reverse clutch 2
end play
Transmission case L] ®
Low one-way clutch inner race ® L4 E&
Overrun cluteh hub [ ] ®
Rear internal gear L] e
Rear planetary carrier L ¢ RA
Rear sun gear L4 ®
Front planetary carrier L4 L ER
Front sun gear ® .
High clutch hub [ e
High cluteh drum ° . Sf)
Oil pump cover ] )
Reverse clutch drum — . RS
) BT
1. Adjust total end play.
Total end play “T,™:
0.25 - 0.55 mm (0.0098 - 0.0217 in) LA
EL
T (D
Clutch pack  Bearing Needle bearing
race SATI75A
751
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Adjustment (Cont’d)

a. With original needie bearing installed, place J34291-1 (bridge),
J34291-2 (legs) and the J34291-5 (gauging cylinder) onto ol
pump. The long ends of legs should be piaced firmly on
machined surface of oil pump assembly and gauging cylinder
should rest on top of the needle bearing. Lock gauging
cylinder in place with set screw.

- T SATY76A

b. Install J34291-23 (gauging plunger)} into gauging cylinder.

SATIT7A

¢. With original bearing race instalied inside reverse clutch drum,
place shim selecting gauge with its legs on machined surface
of transmission case (no gasket} and allow gauging plunger to
rest on bearing race. Lock gauging plunger in place with set
SCrew.

SATG78A

d. Remove Tool and use feeler gauge to measure gap between
gauging cylinder and gauging plunger. This measurement
should give exact total end play.

Total end play “T,"":
(.25 - 0.55 mm (0.0098 - 0.0217 in)

e |f end play is out of specification, decrease or increase
thickness of oil pump cover bearing race as necessary.

Available oil pump cover bearing race:
Refer to SDS, AT-125.

Feeler gauge

SATH79A

Oit purmp Thrust 2. Adjust reverse clutch drum end play.
assembly Tywas Reverse clutch drum end play “T,"":
0.55 - 0.90 mm (0.0217 - 0.0354 in)

/
Clutch pack

SATE36G

752
AT-114
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Adjustment (Cont’d)

a. Place J34291-1 (bridge}, J34291-2 (legs) and J34291-5 (gaug-
ing cylinder) on machined surface of transmission case {no
gasket) and allow gauging cylinder to rest on front thrust sur-
face of reverse clutch drum. Lock cylinder in place with set [A

% screw.
- ., ER]
e LE
S 3ATO81A
b. Install J34291-23 (gauging plunger) inte gauging cylinder. =50
FE

\' Gl

(34291-2)

AAT125A

c. With original thrust washer installed on ¢il pump, place shim
setting gauge legs onto machined surface of oil pump assem-

bly and allow gauging plunger to rest on thrust washer. Lock -
plunger in place with set screw. i
b
B

SAT383A

d. Use feeler gauge to measure gap between gauging plunger
and gauging cylinder. This measurement should give you exact
reverse clutch drum and play.

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

e |f end play is out of specification, decrease or increase ST

thickness of cil pump thrust washer as necessary.
Available oil pump thrust washer:
Refer to SDS, AT-125.

Feeler gauge
SATOB4A

Assembly (2)

1. Place transmission case inte horizontal position.
2. Install brake band and band strut. Ad
a. Install band strut on brake band.
¢ Apply petroleum jelly to band strut. -
[0
SATY985A
753
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SATI88A

Assembly (2) (Cont’'d)

b. Place brake band around reverse clutch drum, and insert band
strut into end of band servo piston stem.

c. [Install anchor end bolt on transmission case. Then, tighten
anchor end bolt just enough so that reverse clutch drum {clutch
pack) will not filt forward.

3. Install input shaft on transmission case.

¢ Pay attention tc its direction — O-ring groove side faces
front.

4. Install gasket on transmission case.

install oil pump assembly.
Install needle bearing on cil pump assembly.

Apply petroleum jelly to the needle bearing.
Install selected thrust washer on oil pump assembly.
Apply petroleum jelly to thrust washer.

T e

¢. Carefully install seal rings into grooves and press them into the
petroleum jelly so that they are a tight fit.
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Assembly (2) (Cont'd)

d. Install O-ring on oil pump assembly.
e Apply petroleum jelly to O-ring.

=)

ERM

O-ring (3]

SAT991A

Apply petroleum jelly to mating surface of transmission case EG
and oil pump assembiy.

®

uIN

SAT992A

f.  Install oil pump assembly.
¢ Install two converter housing securing bolts in bolt holes
in oil pump assembly as guides. TE

ED)

SATO93A

Transmission case Oll pump assembly o |[nsert oil pump assembly to the specified position in
transmissicn, as shown at left.

S
Approximately
1 mm (0.04 in) '
Inserting direction @S
SATOI4A
6. Install O-ring on input shatt. el
e Apply ATF to O-rings.
g2}
)4
SAT114B
755
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SAT158G

SATO01B

756

Assembly (2) (Cont’d)

7.
a.

T epo

install converter housing.

Apply genuine anaerobic liquid gasket Three Bond TB1215,
Loctite Part No. 51813 or equivalent around bolt holes in con-
verter housing.

Do not apply too much sealant.

Apply genuine anaerobic liquid gasket Three Bond TB1215,
Loctite Part No. 51813 or equivalent to seating surfaces of
bolts that secure front of converter housing.

Install converter housing on transmission case.

Adjust brake band.
Tighten anchor end bolt to specified torque.
Anchor end bolt:
(@4 -6 Nm (0.4 - 0.6 kg-m, 35 - 52 in-Ib}
Back off anchor end bolt two and a half turns.

While holding ancher end pin, tighten lock nut.

Install terminal cord assembly.
Install O-ring on terminal cord assembly.

Apply petroleum jelly to O-ring.
Compress terminal cord assembly stopper and instail terminal
cord assembly on transmission case.
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Assembly (2) (Cont'd)

10. Instali control valve assembly. €l
a. Instali accumulator piston return springs ®), © and @©).
Free length of return springs:
Refer to SDS, AT-123. Rl

=M

b. Install manual valve on control valve.

® Apply ATF to manual vaive.
FTE
CL
T

SATOC5B

¢. Install control valve assembly on transmission case.
d. Install connector tube brackets and tighten bolts & and (B).

Check that terminal assembly harness does not catch. TE

®
®

N, e A
SRS

Bolt ¢ mm (in) @m»—-l 0

Noh
@
g
L=

\n

B

(@ ® 33 (1.30)
Uy 45 (1.77
=@ am &)
' saTassEa
e. Install O-ring on cil strainer. A
e Apply petroleum jelly to O-ring.
f.  Install oil strainer on control valve. BE
FS
SAT308I
. . . BT
g. Securely fasten terminal hamess with clips.
ElL
103
SAT307I
757
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SAT081B

SATO15BA

758

Assembly (2) (Contd)

1.

a.

®se 0T

Install oil pan.
Attach a magnet to oil pan.

Install new oil pan gasket on transmission case.

Instalf oil pan and bracket on transmission case.

Always replace oil pan boits; they are self-sealing bolts.
Before installing bolts, remove traces of sealant and oil
from mating surface and thread holes.

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

Tighten drain plug.

. Install inhibitor switch.

Check that manual shaft is in 1" position.
Temporarily install inhibitor switch on manual shaft.
Move manual shaft to “N”.

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

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

Tighten inhibitor switch fixing bolts.

Remove pin from adjustment hole after adjusting inhibitor
switch.

. Install torque converter.

Pour ATF into torque converter.

Approximately 2 liters (2-1/8 US qt, 1-3/4 imp qgt) of fluid
are required for a new torque converter.

When reusing old torque converter, add the same amount
of fluid as was drained.
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Assembly (2) (Cont’d)

Noteh in torgue | . Notch in b. Install torque converter while aligning notches and oil pump.
converter | ) @pump

¢. Measure distance A to check that torque converter is in proper
position.
Distance “A":
26.0 mm (1.024 in) or more FE

\ \\\ I® 1 ibR

Straightedge

IH P ;g:jt €L

L) Distance "A" '/
e o menn

i

TF

1]
L,

B AP - gRtorre

FA

RA

BIR

ST
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Automatic transmission model RL4R0O1A
Transmission medel code number 49X11
Stall torque ratio 2.0:1
Transmission gear ratio
1st 2.785
2nd 1.545
Top 1.000
GD 0.694
Reverse 2.272

Recommended fluid

Fluid {Canada)*1

Nissan Matic “D” (Continental
U.S. and Alaska) or Genuine
Nissan Automatic Transmission

Fluid capacity

¢ (US gt, Imp gt)

7.9 (8-3/8, 7)

*1: Refar to MA section (“Fluids and Lubricants™, “RECOMMENDED

FLUIDS AND LUBRICANTS™).

Specifications and Adjustment

SHIFT SCHEDULE
Vehicle speed when shifting gears
Vehicle speed km/h {(MPH)
Throttle position
D, -D, D, — Dy D, - D, D, — D, Dy — Dy D, — D, 1, =1,
Full throttle 46 - 50 88 - 96 . 126 - 136 80 - 88 41 - 45 41 - 45
Y (29 - 31) {55 - 60) {78 - 85) (50 - 55) (25 - 28) (25 - 28)
Hall throtte 29 - 33 56 - 64 106 - 114 60 - 70 26 - 32 12 -16 41 - 45
(18 - 21) (35 - 40} {65 -71) (37 - 43) (16 - 20) (7-10) {25 - 28)
Vehicle speed when performing and LINE PRESSURE
releasmg Iock-up Line pressure kPa (kg/cm?, psi)
B, Enging D position
- ; speed | (Overdrive control . .
Threttle position Vehicle speed km/h (MPH
rotile positi p (MPH) M | ewich ON and | 2 2nd 1 positions R position
Lock-up ON Lock-up OFF OFF)
4/8 1(22 : ;:}:)5 (g; : ig) Idle 471 - 510 422 - 461 (773g : ;795
(48-52,68-74) | (43-47,61-67) 107 - 12)
%8 76 - 84 55 -83
(47 - 52) (34 - 39) 912 - 991 B8B83 - 961 1,442 - 1,520
Stall (9.3 -10.1, (9.0 - 9.8, (14.7 - 15.5,
58 - 66 55 - 863
2/8 (36 - a1) (34 - 30) 132 - 144) 128 - 139) 209 - 220)
18 58 - 66 55 - 63
(36 - 41) (34 - 39)
STALL REVOLUTION
Stall revolution pm 2,100 - 2,300

760
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustment (Cont’d)

AT-123

RETURN SPRINGS Unit: mm (im)
ltem
Parts o
Part No. Free length Quter diameter [MA
@ 4th speed cut valve spring 31756-48X06 23.5 (0.925) 7.4 (0.2913}
@ Pressure regulator valve spring 31742-48X23 51.2 (2.016) 12.1 {0.476) EN
@ Pressure modifier valve spring 31742-48X13 40.83 (1.6075) 8.0 (0.315)
@ 1-2 shift valve spring 31762-48X00 43.4 {1.709) 6.0 (0.236) ]
(8) | 2-3 shift valve spring 31762-48X14 47.4 (1.866) 9.0 (0.354) LC
Upper body @ 3-4 shift valve spring 31762-48X08 44,03 (1.7335) 8.0 (0.315)
@ Accumulator contrel valve spring 31742-48X24 30.3 (1.193) 8.0 {0.315) E@
— | 3-2 downshift valve spring — — —
2-3 throttle modifier valve spring 31742-41X21 33.0 (1.299) 6.5 (0.258) BE
Control valve @ 4-2 relay valve spring 31756-41X00 29.1 (1.148) 6.95 (0.2736)
;I'g::qn%e converter clutch cantrol valve 31742-48X07 20.0 (0.787) 5.45 (0.2146) el
@ Throttle valve & detent valve spring 31802-48X02 34.23 (1.3476) 11.0 {0.433)
@ Kickdown modifier valve spring 31756-48X12 42.8 {1.685) 7.0 (0.276) T
@ 181 reducing valve spring 31756-48X04 34.1 {1.343) 7.0 (0.276} )
@ 31742-48X21 33.2 (1.307) 7.7 (0.303)
Lower body Cverrun clutch reducing valve spring
® 31742-48X05 31.0 (1.220) 5.2 (0.205)
{6) | 3-2 timing valve spring 31742-48X15 23.0 (0.906} 7.0 {0.276)
@ Torque converter relief valve spring 31742-41X23 38.0 (1.496) 9.0 (0.354) TE
4-2 sequence valve spring 31756-41X00 29.1 {1.146) 6.95 (0.2736)
@ Primary vatve spring 31742-48X11 19.1 {0.752) 9.05 (0.3563) PD
Govemnor valve @ Secondary governor valve | spring 31742-48X09 30.58 {1.2039) 9.2 {0.362)
@ Secondary governor valve Il spring 31742-48X10 16.79 (0.6610) 9.0 (0.354)
oA,
Reverse clutch 16 pcs 3:5:;{;;1;'(}32 19.7 {0.7756) 11.6 (0.457) s
High clutch 10 pos sgj’fgéﬂbﬁs 242 (0.9528) 1.6 (0.457) 20
Fg:;’fn:dncéﬁf:h} 20 pes 3(1:52;6’::;';(;0 35.77 (1.4083) 8.7 (0.382) _
S
Low & reverse brake 18 pcs 3(1;35555;;1;3?)0 22.3 (0.878) 11.2 {0.4409) "
Spring &) 31605-41X05 456 (1.795) 34.3 (1.350) sy
Band servo Spring 31605-41X00 53.8 {(2.118) 40.3 (1.587)
Spring (© 31605-41X01 29,7 (1.1693) 27.6 (1.087) .
Accumulator (R) 31605-41X02 43.0 {1.693) 18.0 (0.709) RS
Accumulator 31605-41X15 66.0 {2.508) 208 (0.819)
Accumulator
Accumulator (€) 31605-51X01 45.0 (1.772) 29.3 (1.154) BT
Accumulator (B) 31605-41X06 58.4 (2.299) 17.3 (0.681)
ACCUMULATOR O-RING RA
A , Diameter mm {in)
ceumuiator ® © © ER
Small diameter end (?1.2} (?122) 44 (1.73) {?31.2)
Large diameter end 44 (1.73) 188 488 44 (1.73) o
{(1.92) {(1.92)
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SERVICE DATA AND SPECIFICATIONS (SDS)

CLUTCHES AND BRAKES

Specifications and Adjustment (Cont’d)

4, Qverrun clutch

Code number 49X11 Number of drive plates 3
1. Reverse cluich Number of driven plates 5
Number of drive plates 2 190 -2.05
: Thick f 90 - 2.
Number of driven plates 2 dri':za r;;'la;se o Standard (0.0748 - 0.0807)
Thickness of 1.90 - 2.05 mm {in) o
Standard Wear limit 1.80 (0.0708)
drive plate (0.0748 - 0.0807)
mm (in} | wear limit 1.80 {0.0709) Clearance Standard 1.0 - 1.4 (0.036 - 0.055)
Clearance Standard 0.5 - 0.8 (0.020 - 0.031) mm (i} | Allowable limit 2.0 (0.079)
mm (in) | Allowable limit 1.2 (0.047) Thickness
- mm (in) Part number
Thlckn.ess Part number
mm {in} _ N 4.2 (0.165) |31537-41X80
4.8 (0.189) | 31537-42X02 Thickness of retaining plate 4.4 (0.173) | 31537-41X81
Thickness of retaining plate 5.0 (0.197) | 31537-42X03 4.6 (0.181) | 31537-41X82
5.2 {0.205) | 31537-42X04 4 8 (0.189) | 31537-41X83
5.4 (0.213) | 31537-42X05 0 (0.197) | 31537-41X84
56 (0.220) |81537-42X06 5. Low & reverse brake
2. High clutch
:j Number of drive plates 5
Number of drive plates 5
Number of driven plates 5 Number of driven plates 7
Thickness of Standard 1.52 - 1.67 Thickness of Standard 1.52-1.67
drive plate {0.0598 - 0.0657) drive plate (0.0598 - 0.0657)
mm (in} | Wear limit 1.40 {0.0551) mm {in} | wear fimit 1.40 (0.0551)
Clearance Standard 1.8 - 2.2 (0.071 - 0.087) Clearance Standard 0.5 - 0.8 (0.020 - 0.031)
mm (in imi .
(in} | Allowable limit 2.8 {0.110) mm (in) [ Allowable limil 23 (0.097)
Thickness Part number Thick
mm (in) n":; ?:SS Part number
3.4 (0.134) | 31537-41X71
3.6 (0.142) | 31537-41X61 7.0 (0.276) | 31867-41X12
i ini 3.8 (0.150) | 31537-41X62 7.2 {0.283) [31667-41X13
Thickness of retaining plate 40 (0157) | 31537-41%63 7.4 (0.291) |31667-41X14
4.2 (0.165) | 31537-41X64 7.6 (0.299) | 31667-41X07
4.4 (0173] 31537-41X65 Thickness of retaining plate 7.8 (0307) 31667-41X08
4.6 (0.181) | 31537-41X66 8.0 (0.315) | 31867-41X00
4.8 (0.189) | 31537-41X67 8.2 (0.323) | 31667-41X01
8.4 (0.331) | 31867-41X02
8. Fonward cluich 8.6 (0.339) | 31667-41X03
Number of drive plates 5 8.8 (0.346) | 31667-41X04
Number of driven plates 5 9.0 (0.354) | 31867-41X05
152167 9.2 (0.362) | 31667-41X06
Thickness of e 1
drive plate Standard (0.0598 - 0.0657) 5. Brake band
mm {in) | Wear limit 1.40 {0.0551) Anchar end bolt tightening torque 4-6(0.4- 0.6, 35-52)
ol Standard 0.35-075 N-m {kg-m, in-Ib) R
earance
mm {in) (0.0138 - 0.0295) Number of returning revolutions for a5
Allowable limit 1.85 {0.0728) anchor end bolt ’

Thickness of retaining plate

Thlckn_ess Part number
mm {ir}
8.0 {0.215) | 31537-41X00
8.1 {0.319) | 31537-42X60
8.2 {0.323) | 31537-41X01
8.3 (0.327) | 31537-42X61
8.4 {0.331) | 31537-41X02
8.5 {0.335) |31537-42X62
8.6 {0.339) | 31537-41X0G3
8.7 {0.343) | 31537-42X63
8.8 (0.346) | 31537-41X04
8.9 (0.350) | 31537-42X64
9.0 (0.354) | 31537-41X05
9.1 (0.358) | 31537-42X656
9.2 (0.362) | 31537-41X06
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustment (Cont’d)

ey
OIL PUMP AND LOW ONE-WAY CLUTCH REVERSE CLUTCH DRUM END PLAY &
Oil pump ctearance mm {in} Reverse cluich drum 0.55-0.90 mm
I S 02 -0, i o
Cam ring — gil pump housing end play ", (0.0217 - 0.0354 in) WA,
Thick
Standard 0.01 - 0.024 (0.0004 - 0.0009) m'fn ?ii‘o;s Parl number
Rotor, vanes and control piston 0.9 (0.035) 31528-21X01 =
— oil pump housing Thickness of oil pump 11 (Oi[}43) 31598-2X02 !
Standard 0.03 - 0.044 (0.0012 - C.0017) thrust washer 1.3 (0.051) 31528-21X03
- - 1.5 (0.058) 31528-21X04 -
Seal ring clearance mm (in) 1.7 (0.067) 31528-21X05 LG
Standard 0.10 - 0.25 (0.0039 - 0.0098) 1.8 {0.075) 31528-21X08
Allowable limit 0.25 (0.0098) 5
REMOVAL AND INSTALLATION ~
TOTAL END PLAY Manual control linkage
Total end olay “T. 0.25 - 0.55 mm Number of returning revolutions 2 FE
pay T {0.0098 - 0.0217 in) for lock nut
Thickness Lock nut tightening torque 11-15(1.1-15,8-1 ="
mm (in) Part number N-m (kg-m, fidb) (1. : } s
0.8 (0.031) 31435-41X01 Dista.nce between end of clutch
Thickness of oil pump 1.0 {0.039) 31435-41X02 housing and torque converter 26.0 (1.024) or more in
cover hearing race 1.2 (0.047) 31435-41X03 mm (in)
1.4 (0.055} 31435-41X04
1.6 (0.063) 31435-41X05
1.8 (0.071) 31435-41X06 AT
2.0 (0.079) 31435-41X07
PARKING GEAR TF
Seal ring — ring groove mm {in)
clearance )
u] ]J

Standard 0.15 - 0.40 (0.0059 - 0.0157)

Allowable limit 0.40 (0.0157} B
)
a0
BT
H&
El.
([55

763

AT-125



	QUICK REFERENCE INDEX
	TABLE OF CONTENTS
	PRECAUTIONS AND PREPARATION
	Supplemental Restraint System (SRS) "AIR BAG"
	Precautions
	Service Notice or Precautions
	Special Service Tools

	OVERALL SYSTEM
	Circuit Diagram
	Wiring Diagram
	Cross-Sectional View
	Hydraulic Control Circuits
	Shift Mechanism

	TROUBLE DIAGNOSIS - Basic Inspection
	A/T Fluid Check
	Stall Test
	Line Pressure Test
	Road Test

	TROUBLE DIAGNOSES - General Description
	Symptom Chart

	TROUBLE DIAGNOSIS FOR DTC P1550
	Torque Converter Clutch Solenoid Valve

	TROUBLE DIAGNOSES
	Component Inspection

	TROUBLE DIAGNOSES - A/T Shift Lock System
	Description
	Shift Lock System Electrical Parts Location
	Wiring Diagram
	Diagnostic Procedure
	Shift Lock Rod
	Component Check

	ON-VEHICLE SERVICE
	Control Valve Assembly and Accumulators Removal
	Rear Oil Seal Replacment
	Parking Components Inspection
	Governor Valve
	Throttle Wire Adjustment
	Inhibitor Switch Adjustment
	Control Cable Adjustment

	REMOVAL AND INSTALLATION
	Removal
	Installation

	MAJOR OVERHAUL
	Oil Channel
	Locations of Needle Bearings, Thrust Washers and Snap Rings

	DISASSEMBLY
	REPAIR FOR COMPONENT PARTS
	Oil Pump
	Control Valve Assembly
	Control Valve Upper Body
	Control Valve Lower Body
	Governor Valve Assembly
	Parking Gear
	Reverse Clutch
	High Clutch
	Forward and Overrun Clutches
	Low & Reverse Brake
	Forward Clutch Drum Assembly
	Rear Internal Gear and Forward Clutch Hub
	Band Servo Pison Assembly
	Parking Pawl Components

	ASSEMBLY
	Assembly (1)
	Adjustment
	Assembly (2)

	SERVICE DATA AND SPECIFICATIONS (SDS)

