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—IMPORTANT SAFETY NOTICE

'glerQfaing appropriaié service and repair is a matter of great importanée- in the serviceman's
afety maintenance and safe operation, function and performance which the SUBARU ve-
cle.possesses. .. . . L =

_In case. thie. replacemient of parts’ or replenishment of consumables is required, genuine

ES!@B_ﬁﬁ_u,jp}arts“wmse‘_-_'b'ér'fs_-'riumb'ers”arq designated or their equivalents must be utilized.

. It mustbe made well known' that the safety of the serviceman and the safe operation of the
- | + vehiglg would be jeopardized if he used any service parts, consumables, special tools and
| “work procedure manuals which are not approved or designated by SUBARU.

e This Service Manual is divided into six volumes by section so that it can be used with ease at work. Refer to the...
Table of Contents, select and use the necessary section. : C

e Each chapter in the manual is basically made of the following five typeé of areas.

M : Mechanism and function

S : Specifications and service data
C : Component parts

W : Service procedure

{X : Service procedure)

(Y : Service procedure)

T : Troubleshooting

e The description of each area is provided with four types of titles different in size as shown below. The Title No. or
Symbol prefixes each title in order that the construction of the articie and the flow of explanation can be easily - :
understood. . :

[Example of each title]

e Area title: W. Service procedure (one of the five types of areas)

e Large title (Heading): 1. Oil Pump (to denote the main item of explanation)

e Medium title (Section): A. REMOVAL (to denote the type of work in principle}

e Small title {(Sub-section): 1. INNER ROTATOR (to denote a derivative item of explanation}




® The Title Index No. is indicated on the top left (or right) side of the page as the book is
opened. This is useful for retrieving the necessary portion.

(Exampte of usage)

Referto2 -4[W1B1]
T T |
7 _ Small title (Sub-section)
Medium title (Section)
Large title (Heading)
Area title
' : — Chapter No.
/——Example of title placement
Wu%,m]‘ CLUTCH

area tite—-~W SERVICE PROCEDURE Small titie
Large tit|e——-[1.General 2.RELEASE LEVEBJ/

Check lever pivot portion and the point of contact with
holder for wear.

Medium title—t—j A: PRECAUTION

-

When servicing clutch system, pay attention to the .
following fteme. pay et 2.Release Bearing and Lever
1) Check the routing of clutch cable for smoothness.
2) Excessive tighteness or looseness of clutch cable A: REMOVAL
have a bad influence upon the cable durability.

3} Apply grease sufficlently to the connecting partion of
clutch pedal.

4) Apply grease sufficiently to the release lever portion.
’ B) Position clutch cable through the center of tosboard
hole -~ - : *te Adinstment is done by

2) Sualx

® In this manual, the following symbols are used.

:Should be lubricated with oil.
:Should be lubricated with grease.

E : Sealing point
' T

: Tightening torque

-ﬁ
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MANUAL TRANSMISSION AND DIFFERENTIAL

M MECHANISM AND FUNCTION

1. General

1. FWD

The transmission provides five forward speeds and one
reverse speed and utilizes a floor shift lever design for
gear selection. All forward gears are provided with syn-
chromesh mechanisms that utilize inertia lock-key
designs.

The transmission is unitized with the differential and
housed in an aluminum case which is unitized with the
clutch housing. The aluminum case is divided into left
and right halves. Major features of the transmission are

as follows: The clutch shaft has been extended to form
a mainshaft, the countershaft combines the function of
the final reduction drive pinion shaft, and the hypoid
gear is “offset” to form a compact power train design,

The forward gears are helical and feature high tooth-
face strength, high engagement ratios and quiet opera-
tion. Reverse direction is achieved by engaging a selec-
tive-sliding reverse idler gear with the drive gear on the
mainshaft and the driven gear on the 1st-2nd synchro-
nizer hub of the drive pinion shaft. In the case of the
2200cc model, the 1st and 2nd gears on the drive pin-
ion side utilize sub-gears to reduce noise.

Frant differential

ASSY
Drive pinion ASSY

2200cc FWD
Main shaft ASSY 3rd drive gear
4th drive gaar
5th drive gear
o]
== =20 —
| 2 o
e xel
-— —"—-._—-_—-—.-‘_-‘
e
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) ==
/|©
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_> C) X [
Yame S _
— 2nd driven sub-gear

st driven sub-gear

2nd driven gear

Reverse driven gear

15t driven gear

B3-001

Fig. 1
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2. FULL-TIME 4WD

The transmission which provides 4-wheel drive is a ver-
sion of that used for front-wheel drive. It is a compact,
“full-time” transmission that utilizes a center differential
provided with a viscous coupling at the rear of a trans-
fer unit, The viscous coupling serves as a differential-
action control.

The center. differential utilizes a highly reliable, bevel
gear. It not only delivers an equal amount of drive
power to both the front and rear, but controls the dif-
ference in rotating speed between the front arid ‘rear
wheals. A viscous coupllng and center differential gesars

are located in the center dlfferentlal case to connect the_

front and rear wheel drive shafts. With this
arrangement, the transfer system realized a compact
construction. -

In addition; the viscous- couplmg serves as-a dlffaren-‘
tial- action.control to eliminate a mechanical lock mech-
anism. The major parts, such as the main case,
mainshaft, front differential, etc., are the same types as
those used with the transmission that provides front-
wheel drive (FWD) for standardization purpose.

The dual-range model has an auxiliary transmission on -
the main shaft to enable selection of an overall gear
ratio between the high and low gear ratios.

Teansfer drivan gear

‘Transfer case.

O(’:JOC. e

Drive plnlon shaft

; Extenslon
II_[—'-"‘JD]‘-
Transter
Center differential drive gear
Driven shaft

Viscous coupling

B83-903

Fig. 2
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3. SELECTIVE 4WD

This is a 4WD transmission coupled with & transfer unit
on the rear end to enable switching between front
wheael drive (FWD) and four wheel drive (4WD),

Transfer driven gear

] ] 1 il R | OO Ry S,
I | oo e e
T i
[( NAWE!
= ~e
o]

Transfor drive gear

B3-576

Fig. 3
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' 2. Center Differential

1. CONSTRUCTION

The center differential utilizes a “shaft-to-shaft” design
which connects the front-wheel drive pinion shaft and
the rear-wheel drive transfer drive gear shaft via vis-
cous coupling to achieve compact construction. With
this arrangement, viscous torque is generated by a dif-
ference in rotating speed bestween the two shafts so
that both differential action and drive torque distribu-
tion are properly controlled. This contributes to

impravement of driving stability.

The center differential provides a means of distributing
engine torque (transmitted to the tubular driven shafts
by way of the clutch, mainshaft and various gears) to
the front- and rear-wheel driven shafts equally, as well
as absorbing the difference in rotating spesd between
the front and rear wheels during turns.

When the front and/or rear wheels spin on muddy
rcads, etc,, viscous coupling controis the differential
action so that the optimum drive torque is automatically
distributed to these wheels.

From driven shaft : =

To drive pinion shaft

To transfer -

2 drive shaft

i

e

A

N
1

A\

\

Fig. 4
2, MECHANISM OF VISCOUS COUPLING

The viscous coupling housing contains a number of
inner and outer plates which are arranged alternately.
The inner plate has its internal perimeter fitted to the
' external hub splines while the outer plate has its exter-
nal perimeter fitted to the internal housing splines. A
spacer ring is used to separate the inner and outer
plates. The inner plate has no spacer ring and moves

slightly between the adjacent outer plates, along the
hub splined shaft in the axial direction.

A mixture of silicone oil and air is seated in the space
inside the viscous coupling housing. An “X” seal ring
prevents silicone oil from entering the transmission.
This could occur when silicone oil is highly pressurized
due to an increase in rotating speed difference between
the front and rear wheels.

Outer plate
Qil seal

Inner plate

' Fig. 5
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0] haractenstlcs S
i -l;orfgggf‘iefence inrrotating speed between the vis-
rt;pnplmg housing and the hub occurs, a viscous
; Sraeis generated in the silicone oil between
tﬁﬁip._ggr-and .jnner plates. The torque is then transmit-
ted;by:the silicone oil between the housing and the hub.
The greater the difference in. rotating speed between
the,viscous coupling housing and the hub, the greater
thgsshearing force of the silicone oil. The relationship
bemaen the torque transmission and rotation speed
difference is shown in the figure. As can be seen from
the figure, the smaller the rotating speed difference, the
lesser the torgue transmission and the differential-

action.

"'c' ‘ﬂ

Drrive torque

Revelution difference between hub and housing

Fig. 6

2} “Hump” phenomenon

Silicone oil is heated and expands as differential action
continues. This crushes air inside the viscous coupling
so that the silicone oil “charging rate” will increase, As
differential action continues, internal pressure will
abruptly increase so that inner and outer plates (alter-
nately arranged) come in contact, This causes quick
torque transmission to oceur, whlch is called a “hump”
phenomenon

The “hump” phenomenon eliminates the rotating
speed difference between the housing and hub (which
results in a state similar to “direct coupling”). This in
turn decrease internal pressure and temperature. The
viscous coupling returns to the normal operation. (The
“hump” phenomenon does not occur under normal
operating conditions.)

3. FUNCTION

During normal driving (when there is no speed differ-
ence between the front and rear wheels), the center

differential delivers drive power ta the front and rear -

wheels at a torque ratio of 50:50.

When a rotating speed difference occurs between the
front and rear wheels, the center differential action is
controlled by viscous coupling so that optimum drive
forces are automatically distributed to the front and rear
wheels.

1) During normal driving

During normal straight driving {on flat roads at constant
speed), all four wheels rotate at the same speed, The
center differential delivers engine torque to the front
and rear drive axles. The viscous coupling does not
perform the differential-action control because there is
no rotating speed difference between the front and rear
drive shafts. .

Te rear -
differen‘tial'

Engine torque
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~2) During turns at low speeds

During turns at low speeds, a rotating speed difference
occurs between the front and rear wheels, as well as the
ieft and right wheels, In other words, the front wheels
rotate faster than the rear wheels. When there is a small
rotating speed difference {when vehicle speed is low),
the center differential acts to absorb the rotating speed
difference, making it possible to drive smoothly.

Although a slight rotating speed difference is transmit-
ted to the viscous coupling, less torque transmission
occurs because of the small rotating speed difference.

/Il'_ ‘

I/IIII
- );};;;/”/,J/ ,.'_

\
\/ l\_\‘.\_ N
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3) Acceleration during standing starts on a low “u
road

During rapid acceleration from standing starts on a slip-
pery (low “u”) road, front and rear wheel weight distri-
bution changes. When the rear wheels begin to spin,
the rotating speed difference between the two shafts
increase simultaneously, This causes the viscous cou-
pling to activate to that more torgue is transmitted to .

B3-026

Fig. 8
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' the front wheels than to the rear wheels. In addition, the
center-differential’s action is also restricted. In this way,
acceleration performance during standing starts on Iow
“p" roads is greatiy enhanced,

e
’,i’,ii’,,,,,,///,//\‘\\\‘lr“wl N
| \’Jlﬂﬂﬂl/ b

/

IIIIII

B3-027

' Fig. 9

4) Driving on rough roads

When one of the wheels begins to spin during rough-
road driving, the rotating speed difference between the
shafts is increased by the differential’s action. At this
point, the viscous coupling delivers large torque to the
differential on the side which is not spinning. in this
way, driving stability on rough roads is increased (The
figure below shows an example of front wheel slip.)

///////////////// ______ \\X\\\\\\\\\\\\\\

N\
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B3-028

Fig. 10
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e Check Mechanism

JCTION

“is bolted to the transmission case. The
serted in the sleeve (O . On the smaller-
it side (in Fig. 11) of this shaft @ , the cam @
saly mounted so that it can rotate, and the sleeve
sids the cam in place with its stepped part.

pring @ , which is Iinserted in the shaft @ presses
s shaft to the left. Further, the spring ®) is placed in
between the cam @ and sleeve (D , which forces the
cam B to the left and in the direction of rotation. Both
springs are held down with the plate §) that is attached
to the sleeve (D with the snap ring @) . The shaft @) has
a groove for reverse accent, in which the ball @ and
spring @ are put through a hole drilled in the steeve (1)

([ OXC) @& ®

Rave‘;se check sleeve
( Reverse check sleeva

Reverss accant shaft
(@ Reverse check cam
® Revarsa return spring
(® Revarsa chack spring
(& Reverse check plate
@ Snap ring

Reverse accant spring
® Ball
-@ 0~|’lﬂ9
@D Selector arm
o {2 Select adjust shim
B3-007

>
)
—®
—o

Fig. 11
2. OPERATION

As shown in Fig. 11, the sleeve @ and shaft &) have a
notch, and the arm I is placed between the notches.
The position of the arm @) shown in Fig. 11 is the neu-
tral position (hereafter referred to as (N) position). The
point where the arm stops when moved to the left is the
1st and 2nd position. Opposite this, the point where the
arm stops when moved to the right is the 5th and
reverse position. Fig. 12 shows the section A-A in Fig.
11, and Fig. 13 the view Z in Fig. 11.

1} When 5th and reverse side is selected

The arm ) pushes the shaft @ and cam @) simulta-
neously and moves to the 5th and reverse side, as
shown in [Fig. 12-(1)].

2} When shift is made to 5th

As shown in [Fig. 12-(2)}], the arm {) moves to the 5th
side pushing the shaft @ . When the arm (D pulls out of
the cam @) , the cam is returned to the original position
by the spring ) .

3) When shift is made from 5th to reverse

As shown in [Fig. 12-(3)], the arm ) moves to the
reverse side pushing the shaft @ and runs against the

cam (@ that has already returned. The cam &) has, as
shown in [Fig. 13], a stopper, which hits against the
plate ® . Thus, the cam &) cannot rotate further.
Accordingly, the arm §) comes to a stop at a point
where it has turned the cam ) to a certain degres (i.e.,
(N) position), and the camn @) is pushed back to the {N)
position by the shaft @ (j.e., the spring @ .)

4} When shift is made to reverse

From the position shown in [Fig. 12-(1)], the arm
) again moves to the 5th and reverse side. When the
shift is made to reverse, the arm f) moves to the
reverse position while pushing the shaft @ and cam @)
together,

@

®
@
Y
@

{2} Bth position

{1} Neutral position

{3} 5th — Neutra! position

{4} Revarse position
Section A-A

B3-008

Fig. 12

@ Position at Fig. 12-(1}), (2} and {4}
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_' S SPECIFICATIONS AND SERVICE DATA

A: SPECIFICATIONS

Model FWD : 4WD
Item 1800¢cc 1800cc I 2000cc 2200cc 1800cc 2000cc I 2200cc l TURBO

b-forward speeds with synchromesh and 1-reverse

Type *1 (6 X 2-forward speads with synchromesh and 1-reverse)
1st "3.636 3.6456 3.546
2nd 2.105 ] 211 1.947

. RED 1.428 ' 1.448 1386

Transmission gear ratio i :
4th 1.093 1.088 0.972
Gth- 0.885 0.871 . 0.780
Reverse ) 3.683 3418 3416

"1 High 1000 1.000

' Auxiliary transmission — — —

gear ratio Low 1692 1.196

Front Type of Hypoid

reduction | Final gear Yp

gear Gear ratio |  4.111 3.900 3,700 4111 3.900 | 3.900
Type of — ' Helical

_ Transfer | 88ar '

Rear Gear ratio - ' 1.000 [ 1100

reduction T p - ;

gear ype o — Hypoid

Final gear :

Gear ratio — 4111 [ 3000 | 364

Front dif- | Type and number of

ferential gear Straight bevel gear {Bevel pinion: 2, Bevel gear: 2}

*2 Straight beve! gear
Center dif- TZ::' and number of —_ (Beve! pinion: 2, Bavel gear: 2 and viscous cou-
farential 9 pling)
Rear dif- | Type and number of _ Straight bevel gear
farential gear (Bevel pinion: 2, Bevel gear: 2)
' : - . N 26£{2.7US qt, 2.3 33¢{(35USqt 2.9 *236¢(37US qt, 2.1 Imp qt)
Transmission oil capacity lmp qt) Imp qt) *33.3¢ (35 US qt, 2.9 Imp i)
Rear differential gear oil capacity — 0.8 £{0.8US qt, 0.7 imp qt)

*1: Dual-range mode! only
*2: Full time 4WD only
*3: Selactive 4WD only
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B: SERVICE DATA

1. EXTENSION (Full-time 4WD)

Snap ring (Inner-72) to ball bearing side clearance:

0 — 0.16 mm {0 — 0.00B9 in)

Snap ring {Inner-72}

Part No. Thickness mm ({in)
805172071 1.78 (0.0701)
805172072 1.90 (0.0748)
805172073 2.02 (0.0795)

Snap ring {(Outer-30} to ball bearing side clearance:

0 — 0.15 mm {0 — 0.0059 in)

Revarse accent shaft (4WD and 200042200cc FWD)
Part No. Mark Remarks

Neutral position is closer to
1st, -

32188AA002 No mark or B | Standard

Neutral position is closer to
revarse.

32188AA020 A

32188AA030 ¢

Reverse accent shaft (1600+1800cc FWD)

Part No. Mark Remarks
32188AA040 1 Neutral position is closer to 1st
gear.
32188AA011 2 Standard
32188AA050 3 Neutral position is closer to

reverse gear.

Reverse check plate adjustment

2. TRANSFERVCASE AND EXTENSION ASSY

(Full-time 4WD)

Snap ring (Outer-30}

Part No. Thickness mm (in)
805030041 1.63 {0.0602})
805030042 1.65 {0.0650)-
805030043 1.77 {0.0697)

Center differential washer to thrust bearing clearance:

0.36 — 0.66 mm (0.0138 — 0.0217 in}

Center differentia! washer
Part No. Thickness mm {in)
38985AA080 1.25 {0.0492)
38965AA080 1.40 {0.0551)
38965AA101 1.56 {0.0610})
38965AA110 1.70 {0.0669)
38065AA120 1.85 (0,0728)

Thrust washer {52 x 61 x T} to ball bearing side clearance:

0.0 — 0.30 mm {0.0020 — 0.0118 in}

Thrust washer (52 x 61 x t)

Part No. Thickness mm {in)
803052021 0.50 (0.0197)
803052022 0.76 (0.0295)
803052023 1.00 (0.0394)

Reverse check plate

Part No. Mark | Angle 8 Remarks
" 32189AA000 0 age Arm stops closer to Bth

gear.

22189AA010 1 310 Arm stops closer to 5th
gear.

33189AA020 | 2 34* | Arm stops in the center.

22189AA030 3 370 Arm stops closer to
reverse gear.

22180AA040 4 40° Arm stops closer to
reverse gear.

4. REVERSE IDLER GEAR (4WD and 2000°2200cc
FWD)

Adjustment of reverse idler gear position
Reverse idler gear CP to transmission case ({LH) wall clearance
6.0 — 7.5 mm {0.236 — 0.295 in) -

Reverse shifter lever

Part No. Mark Remarks
32820AA000 0 . Further from case wall
32820AA010 No mark Standard
32820AA020 2 Closer to the case wall

After installing a suitable reverse shifter lever, adjust reverse idier
gear-to-transmission case wall clearance to within 0 to 0.5 mm (0 to
0.020 in) using washers.

3. TRANSFER CASE OR REAR CASE Washer (205 x 26 x 1]
Neutral position adjustment . Thickness bart No Thickness
Adjustment shim ’ mm (in) ) mm {(in}
Part No. Thickness mm {in} 803020151 0.4 {0.016) 803020154 1.9 {0.075}
32190AA000 0.16 {0.0059) 803020162 1.1 {0.043) 803020155 2.3 (0.091)
32190AA010 0.30 {0.0118) 803020153 1.5 {0.059)

10
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5. REVERSE IDLER GEAR (1600+1800cc FWD) —
Adjustment of reverse idler gear. CP position
Reverse idler gear CP to transmission case (LH) wall clearance Part No, Mark Remarks
15—30mm 0.05¢ — 0.118 in ) ; ta Bth
{ ) 32612AA060 1 Approach to 5th gear by 0.2
- mm (0.008 in)
2. Revereo shifter fever 32812AA070 | Nomark |Standard
Part No. - Mark - - Remarks ) "
22812AA100" 3 Become.distant frc?m 6th gear
4406271 0"1 L ) ‘1 fvl-:ﬁhﬂl' from-case ) i ) . by 0.2 mm (0.003 |n)
440627102 2 or No mark | Standard - Rod end clearance
< - A: 1st-2nd — 3rd-4th
oser to the case 05 — 1.5.mm (oozo—oossm)
0627103 .
440627103 . ? waill B: 3rd-4th — Bth

Aﬂer installing a suitable reverse shifter laver, adjust reverse idler
gear- to-transmlsston case wali clearance to wﬂhln 0to 0.6 mm (0 to
0 020 in} uslng washers, 5-speed models.

0.6'— 1.4 mm (0.024 — 0.055 in)
7. SHIFTER FORK AND ROD (1600+1800cc FWD)

Select suitable shifter forks so that both coupling sleeve and reverse
drivan gear are positioned in the center of their synchromssh mech-

1"

Washer {16.6 x 21 x 4 anisms. _
part No : Thickness Part No. Thickn.ess _ '1“_2,.!(1 shifter fork CP
‘ T mm {in) mm {in}) -
Part No. Mark . Remarks
: 0.6 — 0.8 1.8 —2.0 - -
803015081 (0.024 — 803016084 0.071 — 22804AA001 | 1 Approach to 2nd gear 0.3 mm
0.031) . 0.079) : {0.012 in)
1.0 —1.2 22..24 32804AA011 Mo mark Standard
803015082 {0.039 — 803015086 (0.087 — Al
? ! pproach to 1st gear 0.3 mm-
0.047) 0.094) 32804AA021 3 10.012 in
; L 14— 16
' 803015083 {0,065 —
I 0.063) 3rd-4th shifter fork CP
Part No. Mark Remarks
32610AA110 1 /:.‘r:'l]alf‘c(;a:;:?n?th gear by 0.8
6. SHIFTER FORK AND ROD (4WD and e [ Approschto ath gear by 03
2000°2200cc FWD) - . mm {0.012 in)
S?Ipqt suitable shlftgr. forks s0 that both coupl:_ng sleave and revarse 32810AA130 No mark | Standard
driven gear are positionsd in the center of their synchromesh mech- - - .
anisms. 32810AA140 4 Approach to 3rd gear by 0.3
S . mm {0.012 in) .
1st-2nd shifter fork CP
: . : ‘ 32810AA150 5 Approach to 3rd gear by 0.6
Part No. Mark Remarks .mm (0.024 in)
32804AA060 1 Approach to 1st gear by 0.2 Select a suitable Sth shifter fork so that coupling sleeve-to-5th driven
) _ mm (9.008 in) gear clearance is within 1.2 to 1.5 mm (0.047 to 0.059 in), 5- speed
32804AA070 No mark Standard models,
32804AA080 3 Approach to 2nd gear by 0.2 Bth shifter fork CP
: mm (0.008in}
Part No. Mark Rernarks
O ‘ Approach to gear side by 0.3
3rd-4th shifter fork CP . 32812AA032 1 mm (0.012 in)
Part No, Mark Remarks 32812AA042 Nomark |Standard
: Approach to 4th gear by 0.2 Become distant from gear side’
32810AA080 g
: o IR mm (0.008 in) 32812AA052 3 by 0.3 mm {0.012 in}
32810AA070 Nomark |Standard
- - - Rod end clearance
S ) mm {0.008 in}




3-1 [S0Bs) MANUAL TRANSMISSION AND DIFFERENTIAL
8. TRANSMISSION CASE ASSEMBLY (4WD and  Selsction of main shaft rear plate
20002200cc FWD) Main shaft rear plate
Drive pinion shim adjustment Dimension “A” mm {in) Part No. Mark
i 4,50 — 4.83 (0.1772 — 0.1823) 441347001 T81-1
Drive pinion shim
- Thioknass 4.37 — 450 {0.1720 — 0.1772) 441347002 T81-2
Part No. Thlckn.e 88 Part No. :
mm (in} mm {in}
32206AA031 | 0.160 {0.0069) | 32206AA071 | 0.260 (o.00ee) | 10. DRIVE PINION ASSY (Full-time 4WD)
Preload adjustment of thrust bearing:
: 322065AA041 | 0.175 (0.0068) | 32296AA081 | 0.275 (0.0108) Starting torque
32205AA051 | 0.200 (0.0078) | 32206AA091 | 0.300 (0.0118) 0.3 — 0.8 N°'m {3 — 8 kg-cm, 2.8 — 6.9 in-lb)
32206AA061 | 0,226 (0.0089) | 32285AA101 | 0.500 (0.0197) Adjusting washer No. 1

G Hypoid gear backlash: Part No. Thickness mm {in}
' ‘ 0.13 — 0.18 mm (0.005% — 0,0071 in) 903025051 2.925 (0.1545)
| Selection of main shaft rear plate 803026052 3,950 (0.1666}

Main shaft rear plate 803026063 3.975 {0.1566)
; Dimension "A” mm {In) Part No. Mark 803026054 4.000 {0.15676)
| 4.00 — 4.13 {0.1675 — 0.1626) 32294AA040 1 803026056 4.025 {0.1685)
3.97 — 3.99 {0.1624 — 0.1671) 32204AA050 2 803025056 4.050 {0.1594)
: 803025057 4,075 (0.1604)

Snap ring {Outer—18} to courter washer clearance [4WD Dual-range

only]
0.05—0.36mm{0.0020 — 0.0138in)

Adjusting washer No, 2

Thickness mm {in)

Snap ring { Outer - 19 ) Part No.
Part No. Thickness mm{in} 803025069 3.850 {0.1518)
031318000 1.50{0.0591) 803025054 4.000 (0,1575)
805019010 1.72{0.0677) 8030250568 4,160 {0.1634)

Input shaft holder adjustment [4AWD BDual-range only]

Dimension “D” mm {in}

Number of shim

Assemble a driven shaft and 1st driven gear that are selfected for the

proper radiat clearance adjustment.

52,46 —53.23 (2.0664 — 2.0867) Nothing Driven shaft 1st driven gear
51.96 — 52.46 (2,0467 — 2.0650) 1 Part No Diameter A Part No Spec
) mm {in) ) )
51,34 — 51.96 (2.0213 — 2.0453) 2
4:'9959966— 32231AA270 | Non-turbo
9. TRANSMISSION CASE ASSEMBLY 32226AA130 ;
: (1.9669 — 32231AA290 Turbo
(1600+1800cc FWD) 1.9672)
Drive pinion shim adjustment 49,967 — 22231 AA260 Non-turbo
| Drive pinion shim 32220AA120 (14:5;5—
. 1.8676) 32231AAZ80 Turbo
Part No. Thickness mm (in}
32296AA110 0.16 {0.0059) .
32205AA120 0.175 (0.0009) 11. DRIVE PINION ASSY (Selective 4WD and
: . 2000°2200cc FWD)
32286AA130 0.20 {0.0079} Selection of 1st driven gear:
32205AA140 0.225 {0.00889)
32205AA150 0.26 {0.0098) 1st driven gear
32295AA160 0.275 {0.0108) Quter diameter of bushing mm {in} Part No. .
983 — 41, 6528 — 1. 31AA320
I2295AAI70 530 0,0118) 41,983 — 41.996 {1.6528 — 1.6534) 32231AA
37205AA180 080 00197 41,968 — 41,982 {1.8523 — 1.6528) 32231AA330
41.954 — 41,967 (1.6517 — 1.8522) 32231AA340

Hypoid gear backlash:

0.13 — 0.18 mm (0.0061 — 0.0071 in)

i 12




MANUAL TRANSMISSION AND DIFFERENTIAL [S0B16] 3-1

12. INPUT SHAFT ASSY (4WD Dual-range)

Input shaft cotter to ball bearing clearance
0 — 0.08 mm {0 — 0,0031 in)

15. FRONT DIFFERENTIAL (4WD and
2000+2200¢cc FWD)

Input shaft cotter Bevel gear to pinion backlash
Thickness Thickness 0.13 — 0.18 mm {0.006% ~ 0.0071 in)
Part No. mm {in) Part No. mm (in}
) Washer (381 x 50O x t)
35204AA000 | -2.43 (0.08567
35204AA020 | 2.59 (0.1020) Thickness Thickness
35204AA010 2.51 (0.0098
( ) Part No. mm (in) Part No. mm {in)
Snap ring (Inner-56} to bearing clearance 0.926 — 0.950 1.026 — 1.050
0 — 0.08 mm (0 — 0.0031 in) 803038021 {0.0364 — 803038023 {0.0404 —
‘ 0.0374) 0.0413)
Snap ring (Inner-62) 0.976 — 1,000
: . 803038022 (0.0384 —
Thickness Thickness
Part No. mm (in} Part No. mm (in) 0.0384)

805162011 | 1.75 (0.0689)
805162012 | 1.83(0.0720) | 005162013 | 1.91(0.0752)

13. MAIN SHAFT {4WD Dual-range)
Snap ring (Cuter-26) to synchronizer hub clearance
0.060 — 0.100 mm (0.0024 — 0.0039 in)

Pinicn shaft to axle drive shaft clearance
0 - 0,2 mm {0 — 0.008 in)

Snap fing {Outer-28)

Thickness Thickness

Part No. Part No.

Snap ring (Outer-25) -

mm {in) mm (in)

Thickness Thickness
Part No, mm {in} Part No. mm (in}

805028011 1.05 {0.0413} 805028012 1.20 (0.0472)

805026081 2.42 (0.0953) 805025085 2.62 (0.1031)

16. FRONT DIFFERENTIAL (1600+1800ce FWD)

805025052 2.47 {0.0972) 806026066 2.67 {0.1081)

Bevel gear to pinion backlash

806026053 2,62 (0.0992) 805026057 2.72 {0.1071)

0.13 — 0.18 mm (0.0051 — 0.0071 In)

805025054 257 (0.1012) 805025068 2.37 (0.0933) Washer (35.1 x 45 x 1)
Part No, T:jﬁ:‘?ﬁ;‘ Part No. Tr"‘:::"(‘if;s
14. CENTER DIFFERENTIAL 5925 — 0.950 1000 — 1.025
Snap ring (Inner-110) to center differential case clearance: 803136011 (o 6364 — 0'037 4) 803136014 © 0304 — 0'0404}
0-— 0,16 mm {0 — 0.0059 in) . . . .
: ; 0.950 -- 0,976 1.025 — 1.080
803135012 803136015
Snap ring ([nner.“l 10) {0.037a -_ 0.0384} (0.0‘40’4 -_— 0.0413)
Part No. Thickress mm {in} 0.976 — 1.000
803136013 0.0384 — 0,0304)
805100061 2,10 {0.0827)
806100082 2.21 (0.0870}
805100063 2.32 (0.0013) Pinion shaft to axle drive shaft clearance

Backlash adjustment axial movement:
0.62 — 0.86 mm ({0.0244 — 0.0339 in}

0~ 0.2 mm {0 — 0.008 in)

Snap ring {Outer-26)
Thickness Thickness

Part No.

Adjusting washer {48 x 62 x 1)

Part No. Thicknese mm (in}
BO304E041 1.80 {0.0830)
803045042 1.80 (0.0709}
803046043 2.00 {0.0787)
803045044 2.20 {0.0888)
803045045 2.40 (0.0846)

mm {in) Part No, mm {in)
805026010 | 1.05(0.0413) | 031628000 | 1.20 (0.0472)

13



3-1 [6100}; MANUAL TRANSMISSION AND DIFFERENTIAL

C COMPONENT PARTS

1. Transfer Case and Extension (Full-time 4WD)

™

: Selective parts

Transfer cover
Cover gaskat

Oil seal -

Gaskat

Nautral switch -~
Back-up lipht switch
Transfer cass CP.
Gasket

Qil guide

Ball

Raverse accent sprin
Gasket :
Plug o
Snap ring {IN} "
Reverse check plate
Revarse checking spi
Reverse return sprin

Reverse chacking cat
Reverse accent shaft

O-ring

Adjusting select shin
Reverse checking sle
Adjusting washer
Balt bearing .
Transter driven gaar
‘Ball bearing

Qil seal

Shift brackat
Extension cover
Gasket '

Oil guide

Snap ring [Outer - 3(

-Gasket

Ball bearing

Snap ring ({inner - 72
Transfer drive gear
Extension CP

Tightening torque: N-m {kg-m, ft-
T1: 14.2 - 17.2{1.45 < 1.75, 10,5 — 12,7)
T2:23-26(23-27,17 -
T3:9-11{0.9 - 1.1,65 — 8.0)

CT4:6-7(06—-07,43-51)

T5: 34 - 40 (3.5 — 4.1, 25 — 30) - B3-010

Ib)

20)

Fig. 14

14




MAN U.A,L TRANSMISSION AND DIFFERENTIAL.

[C200] 3-1

2. Transfer Case and Extension (Selective 4WD) -

Fig. 15

©O oW N -

Transfer cover
Gasket

Spring pin

Transfer shifter fork
Qil guide

Ball

Spring

Transfer shifter shaft
Transfer shiftar fever
Cievis pin-

Spring pin

Snap pin

Qil seal

Gasket

Transfar case
Back-up light switch
Nautral switch

Qil seal

Needle bearing race
Transfer shifter rod

Qil seal

Rear drive shaft
Gaskat
Extension
Gaskat

4WD switch

Oll seal.

Dust cover
Lock nut

" Lock washer

Ball bearing

Thrust washer
Bushing

Transfer driven gear
Synchronizer hub
Sleave

Spacer

Snap ring {IN)

Ball bearing

15

Tigh

tening torque: N-m (kg-m, ft-Ib)

T1:
T2:
T3:
T4:

18 (1.8, 13)
25 (2.5, 18)
34 — 40 (3.6 — 4.1, 25 —- 30}
73-84(7.4-8.6,54 - 62)

B3-659
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3. Rear Case (FWD)

*: Selective parts Tt

Rear case
Qil guide
Case gasket

s::‘:;:r&g::h’w“ch Tightening torque: N-m {kg-m, ft-Ib}

Revarse check sieave ASSY T1: 23 - 26 (2.3 -2.7,17 - 20)
Gasket T2: 6 —7 (0.6 -0.7,43-5.1)

s

CWO N~ LN =

Adjusting shim
Q-ring
Ol seal

-

Fig. 16

16

B3-011




MANUAL TRANSMISSION AND DIFFERENTIAL [C400] 3.1

“

4. Transmission Case

Size All madels Torque
' 23 - 26 N'm
8mmbolt | B-({ | (23-27kgm,
' : 17 — 20 ft-lb}
36~ 42 N'm
10 mm bolt ®:® {3.7 - 4.3 xg-m,
® @ 27 — 31 ir-lb)

Tighteniﬁg'torqua: N.m (kg-m, ft-Ib)
T1: 41-47 (4.2 - 4.8, 30 — 35)

1 Transmission cass ASSY 9 Oil seal”

2 Gasket ’ 10 Oil Jevel gauge .

3 Drain plug 11 Pitching stopper bracket

4 Snap ring (OUT) ’ 12 0il seal [AWD Dual-range]

§ Speedomster driven gaar

6 Washer :
7 Speadometer shaft [4WD Dual-rangs]
8 Snap ring (OUT)

B3-576R
' ng. 17

17




3-1 [C500] MANUAL TRANSMISSION AND DIFFERENTIAL

5. Shifter Fork and Shifter Rod (4WD and 2000°2200cc FWD)
(...'(9‘.0\ * ' *; Selective parts .

1 Plug
2 Gasket
3 Reversa accent spring
4 Ball
5 Snap ring (IN)
*5 Reverse check plate
*7 Reverse checking spring
8 HReverse return spring
9 Reverse checking cam
*10 Reverse accent shaft
11 Oring .
12 Adjusting select shim.
13 Reverse checking sleeve
14 Selector arm
15 Shifter arm CP
‘*16 Reverse shifter lever CP
17 Reverse fork rod arm
18 Snap ring (QUT)
19 Spring
20 Ball ‘
*21 ard-4th shifter fork CP
%22 1st-2nd shifter fork CP
23 .Straight pin
24 Reverse fork rod
*26 5th shifter fork CP
26 Interlock plunger
27 3rd-4th fork rod
28 1st-2nd fork rod
29 Ball .
30 Checking ball spring
31 Gasket
32 Checking ball plug

Tightening torque: N-m {kg-m, ft-lb}
T1:9~111(0.9-1.1,65 -8.0)

T2: 6-7(06-07,43-5.1) ‘

T3: 18.1 — 21.1{1.85 — 2.15, 134 — 15.8)

R B3-013
Fig. 18

18
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) 6. Shifter Fork and Shifter Rod (1600°1800cc FWD)

T

*: Selective parts

Plug
Gasket
Revarse accent spring
Ball
‘Snap ring {IN}
Reverse check platy
Reversa check spring
Reverse return spring
‘Reverse checking cam
.Reverse accent shaft
O-ring
%17 Adjusting select shim
. 13 Reverse checking sleeve
14 Shifter arm
*16 Reverse shifter lever
*16 Reverss fork rod arm
17 Snapring
18 Spring
19 Ball
*20 3rd-4th shifter fork
21 Shifter fork screw
22 Straight pin
#23 1st-2nd shifter fork
24 1st-2nd fork rod
25 3rd-4th fork rod
*26 Bthshifter fork -
27 Reverse fork rod

CO~-NAO RN =

*
-t
- 0

Tightening torque: N-m {kg-m, ft-Ib) -
T1:9-111{0.9-1.1,65 — 8.0}

28 Interlock plunger T2: 6 -7 (0.6 -07,43 -5.1)

29 Hall T3: 18.1 — 21.1 (1.85 — 2,16, 13.4 — 15.6)
30 -Spring -

31 Gasket

32 Plug

B3-579

. Fig. 19

19



3-1 [C700] MANUAL TRANSMISSION AND DIFFERENTIAL

7. Drive Pinion ASSY (Full-time 4WD)

-

Tightening torque: N-m (kg-m, ft-1b}

T T1: 26 —-32(27-3.3,20-24)
T2: 235 — 255 {24 — 26, 174 — 188)
T3: 110-126 {112 — 12.8,81 —~ 93)

| S ———

Y

| N ——

T2

g m T T

10 Snap ring (Quter)

11 Washer
*: Selectiva parts 12 Sub gear
*13 15t driven gear Rolier bearing
1 Drive pinion shaft 14 Baulk ring ©th driven gear
2 Roller bearing 16 Spring Lock washer
3 Washer 16 1st-2nd synchronizer hub 26 Lock nut
4 Thrust bearing 17 Insert *27 Wagher
& Needle bearing 18 HReverse driven gear 28 Differentisl bevel gesr sleave
6 Key 19 2nd driven gesr 29 Washer
*7 Driven shaft 20 2nd driven gear bush 30 Lock washer
8 Woodruff key 21 3rd-4th driven gear 31 Lock nut
9 Drive pinion cotlar *22 Drive pinion shim

Fig. 20

20

e e ———— —




MANUAL TRANSMISSION AND DIFFERENTIAL [C800] 3-1
8. Drive Pinion ASSY (Selective 4WD)

*: Selective parts

Drive pinion shaft
Kay
Woodruff key
Roller bearing
1st gear thrust plate
“Snap ring (Outer)
Washer
15t sub gear
st gear bushing
*10 1st driven gear
11 1st-2nd baulk ring
12 1st-2nd synchronizer spring
13 1st-2nd synchronizer hub
14 1st-2nd synchronizer insert
18 Reverie driven gear
16 2nd driven gear CP
17 2nd gear bushing
18 2nd sub gear
19 3rd-4th driven gear
*20 Drive pinion shim
21 Ball bearing
22 Bth driven gear
23 Drive pinion collar
24 Transfer drlve gear
Gth needle bearing race
26 Neoedis bearing
Lock washar
Lock nut

OO EWN -

R |

Tightening torque: N-m (kg-m, ft-1b)
T1: 26 —-32(2,7 -3.3,20 — 24)
T2: 112 -124 (11.4 - 12.6, 82 — 91)

Fig. 21

21
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9. Drive Pinion ASSY (2000+2200cc FWD) .

*: Selective parts

1 Drive pinion shaft
2 Key
3 Woodruff key
4 Roller bearing
& 1st gear thrust plate
6 Snap ring {Quter)
7 Washer
8 1stsub gear
9 13t gear bushing
*10 st driven gear CP
1. 1st-2nd beulk ring
12 1st-2nd synchronizer spring
13 15t-2nd synchironizer hub
14  1st-2nd shifting insart
156 Reverse driven gear
16 2nd driven gear CP
17  2nd gear bushing
2nd sub gear
19 3rd-4th driven gear CP
*20 "Drive pinion shim
21 Ball bearing
--22 6&th driven gear
23 Lock washer
24 " Lock nut

- ———— e o =]
-
o

\

e ——— e — e ————

Tightening torque: N-m {kg-m, ft-Ib)
T1: 26 —32(2.7 —3.3,20 - 24)
T2: 112 - 124 (11.4 ~12.6,82 ~91)

e B3-015
Fig. 22

22
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-

‘ 10. Drive Pinion ASSY (1600+1800cc¢ FWD)

*. Selective parts 14 3rd-4th driven gear

*15 Drive pinion shim
1 Drive pinion shaft. 18 Ball baering
2 Kay 17 bBth gear thrust washer
3 Roller bearing . 18 5th needie bearing race
4 1st gear thrust washer 19 5th driven gear
5 Needle bearing 20 Baulk ring
68 1st-2nd needle baaring race. 21 Synchronizer spring
7 1stdriven gesr 22 Synchronizer hub
B 1st-2nd baulk ring 23 Shifting insert
— 9 1st-2nd synchronizer spring 24 Coupling slesve
Tightening torqua: N-m (kg-m, ft-Ib) 10 1-st-2nd synchronizer hub 25 Insert guide
‘T1: 26— 32 (2.7 — 3.3,20 —24) 11 tst-2nd shifting insert 26 |nsert stopper plate
12 HReverse driven gear 27 Lock washer
T2: 78 (8.0, 56) 13 2nd driven gear 28 Lock nut
B3-581

Fig. 23

23



3-1 [C1100] MANUAL TRANSMISSION AND DIFFERENTIAL

11. Main Shaft ASSY (4WD Single-range and 2000-2200cc FWD)

*: Selective parts

1 Oll seal
2 Needle bearing
3 Transmisslon main shaft
4 4th needle bearing race
6 Needle bearing
6 3rd driva gear CP
7 Baulk ring
8 Synchronizer spring
9 Synchronizer hub
- 10 Coupling sleeve

- 11 Shifting insert

12 4th drive gear CP

13 4th gear thrust washer
14 Ball bearing

15 5th gear thrust washer
16 5th needle bearing race
‘17 Main shaft rear plate
18 5th drive gear CP

19 Insert stopper plate

20 Lock washer

21 Lock nut

22 Washer (Turbo only)

23 Reverse idler gear shaft
24 Straight pin

25 Reverse Idler gear CP
*26 Washer

A S Y

Tightening torque: N.m (kg-m, ft-lb)
T1: 112 — 124 (114 — 12,6, 82 — 91)

905
Fig. 24 B3-

24




| MANUAL TRANSMISSION AND DIFFERENTIAL . [C1200] 3-1
) 12. Main Shaft ASSY (4WD Dual-range)

A

s — e mr r ——

*. Selective parts

Q-ring

HighJow counter shaft
Straight pin

High-low counter washer
Counter geer

Needle bearing
Counter gear collar
8nap ring (Quter-18}
Input shaft holder
Input shaft shim

Oll seal

O-ring

Snap ring {Quter)
Input shaft retainer
Input shaft cotter

Ball bearing

Snap ring (Inner-82)
Oll guide

Input shaft

Nead|e bearing

Snap ring {Outer-26)
High-low baulk ring
High-low coupling sleeve
High-low sy nchronizer spring
High-low synchranizer hub
Shifting ingert

input low gear

Needle bearing

Input low gear spacer
Ball

Main shaft

Stralght pin

High-low shifter lever
High-low shifter shaft
Washer

High-low shifter fork
High-tow shifter piece
Low switch

39 Gasket

40 Ball

41 Spring

PR LLON -

T

L ]
- as
- Oy

Tightening torqus: N-m (kg-m, ft-Ib)
T1: 20{2,0, 14} 42 Gaskat
T2: 18(1.8,13) 43 Plug
T3: 10(1.0,7)

B3-582

Fig. 25

25
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f 13. Main Shaft ASSY (1600+1800¢cc FWD)

*: Selective parts

Oil seal.

" Needle bearing
Transmission main shaft
Woodruff key
Sth needle bearing race
Needle bearing
3rd drive gear
Baulk ring
Synchronizer spring
Synchronizer hub
Coupling sleave

-4th drive gear
Shifting insert
4th gear thrust washer
Ball bearing
. *16 Main shaft rear plate
17 Sthdrive gear
18 Lock washer
19 Lock nut
*20 Washer
21 Reverse idler gear CP
22 Straight pin
23 Revarse idier gear shaft

e
DO LWUN =

- b b b
LW -

Tightening torque: N.m (kg-m, ft-Ib)
T 73--84 (7.4 —8.6,64 —62)

B3-583
Fig. 26 S

26




MANUAL TRANSMISSION AND DIFFERENTIAL - [C1400] 3-1

) 14. Center Differential

*: Salective parts

" Ball bearing - -
Snap ring (Inner - 110}
Canter differential cover
Needle bearing
Adjusting washer
Viscous coupling
Pinion shaft
Differential beve! pinion
: ) Retainer
' e ) 10 Difterentisl bevel gear | -
: 11 Washer
12" Needle bearing -
13 Center differéntial case
*14 Adjusting washer
15 Sriap ring
16 Roller bearing

- .
O~ WK =

B3-806
Fig. 27

27



3-1 [C1500] MANUAL TRANSMISSION AND DIFFERENTIAL

15. Front Differential

Tightening torque: N-m {kg-m, ft-Ib)
T1: 57 -67 (58 —6.8,42 — 49)
T2: 22 —-27 (2.2 - 2,8, 16 —~ 20)

/

i 4

*: Selective parts

*8 Snap ring {Outer}

1 Drive pinion sheft 9 Roller bearing

2 Hypoid driven gear 10 Differential case

3 Pinion shaft 11 Oll seal

4 Straight pin 12 Diffarential slde retainer
*5 Washer 13 O-ring

6 Differential bevel gear 14 Axle drive shaft

7 Differantial beval plnion 15 Retainer lock plate

B3-907
Fig. 28

28
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P w SERVICE PROCEDURE
1. General The table below shows the titles of the main sections in
Service Procedures and the applicable vehicle models.
A: APPLICATION : Carry out service operations by referring to the sections

applicable to the vehicle to be serviced.

AWD FWD
Model Fulltime Selective
Large title oo | Dur | Single- | Dusk | ssoes | a0
range range range range
1 | General o 0 0 o) 0 0
2 E:ﬁ:::ec:ﬁo?nd Extension | .0 0
a "I‘sr::wes;ehr’ ec:;: L;nd Extension ) 0 0
. 4 | Rear Case [FWD) 0 0
' 5 Transmission Case 0 o
{4WD Single-range and 2000*2200cc FWD)
8 |Transmission Cags (AWD Dual-range} O ' 0
7 | Transmission Case {1600+1800cc FWD) _ (o)
8 Drive Pinion ASSY (Full-time 4WD) o] ]
9 Drive Pinloh ASSY (Sslective 4WD) 0 0
10 | Drive Pinion ASSY {2000°2200cc FWD) ‘ 0
11 | Drive Pinion ASSY (1600*1800cc FWD} 0
12 |Input Shaft ASSY (4WD Dual-range) C 0
13 | Main Sheft ASSY {4WD Dual-range) , 0O o
14 m&rl‘assr;::;l:rsai‘;e and 2000+2200cc FWD} 0 0 ©
16 Main Shaft ASSY {1600°1800cc FWD) ‘ 0
16 | Centter Differential {Full-time 4WD) : o] Q
17 | Fromt Differential ' 0 ] 0 0 0 o]

ﬁ;. 8/r: Single-range

D/r: Dual-range
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B: PRECAUTIONS

1) The following ioo should be followed before disas-

sembly; .

e Clean oil, grease dlrt and dust from transmlsswn

e Remove drain plug to drain oil. After draining,
retighten it as before.

Replace gasket with a new one.

Tightening torque:
41 — 47 N*m (4. 2 —4. 8 kg—m, 30 — 35 ft-Ib)

MANUAL TRANSMISSION AND DIFFERENTIAL

{3) Correct or replace if the inner surface or ‘end faoe
is damaged.

4) Balk ring :

Replace the ring-in the following cases:

¢ When the inner surface and end face are damaged

¢ When the ring inner surface is-abnormally or partially
, worn down.

e If the gap between the end faces of the ring and the

gear splined part is excessively small when the ring is
‘pressed against the cone.

® When the contact surface of the synchromzer insert is
scored or abnormally worn down. :

& Attach transmission to TRANSMISSION STAND SET. 7| -

Special tool:
TRANSMISSION STAND SET (4999371 00)

2) Rotating pa'i'ts should be coated with oil prior to
assembly. N

3) All disassembled parts, if to be reused, should be
reinstalled-in the original positions and directions.

4) Gaskets and lock washers must be replaced with new

ones.
5} Liquid gasket should be used where specified to pre-
vent leakage.

C: INSPECTION

Disassembled parts should be washed clean flrst and
then inspected carefully

1) Bearings . ) o
Replace bearings in the following cases:

® Bearings whose balls, outer taces and inner races are’

broken or rusty.
¢ Worn bearings.
e Bearings that fail to turn smoothly or make abnormal
noise when turned after gear il lubrication.
The ball bearing on the rear side of the drive pinion
shaft should be checked for smoaoth rotation before the
drive pinion ASSY is disassembled. In this case,
because a preload is working on the bearing, its rotation
feels slightly dragging unlike the other bearings.
¢ Bearings having other defects,
2} Bushing (each gear)
Replace the bushing in the following cases:

{1} When the sliding surface is damaged or abnor-
mally worn.
(2) When the inner wall is abnormally worn.

3) Gears

(1) Replace gears with new ones if their tooth sur-
faces are broken, damaged, or excessively worn.
(2) Correct or replace if the cone that contacts the
balk ring is rough or damaged,

30

8vnchron|:er rlr.g
Limlt 0.5 mm {0.020 m)

Standard gap )
1 mm (0.04in}

 B3-020}

Fig. 29

-5)." Insert {shifting)

Replace the insert if deformed excesswely worn, or
defective in any way.

6) Qil seal

Replace the oil seal if the lip is deformed hardened
damaged, worn, or defective in any way

7} O-ring

Replace, the O-ring if the ‘sealing face. is deformed

hardened, damaged worn, or defective in any way.
8) Gearshift mechanism

- Repair or replace the gearshift mechanism if extes-

sively worn, bent, or defective in any way.

9) Differential gear '

Repair or replace the differential gear in the following
cases.

{1) The hypoid drive gear and drive pinion shaft
tooth surface are damaged, excessively worn, or
seized.

{2} The roller bearing on the drive pinion shaft has a
worn or damaged roller path.

(3) There is damage, wear, or seizure of the differen-
tial bevel pinion, differential bevel gear, washer, pin-
ion shaft, and straight pin.

(4) The differential case has worn or damaged shd
ing surfaces.




MANUAL TRANSMISSION AND DIFFERENTIAL [Wa2B1] 3-1

D 2. Transfer Case and Extension (Full-time 4WD)
A: REMOVAL | |

Ba-o21

Fig. 30

1) Disconnect each connector of transmission cord. 3) Remove shifter fork screw which secures selector
2} Remove transfer cover, . arm to shifter arm.

Remove transfer case with extension ASSY,

| B: DISASSEMBLY

1. SEPARATION OF TRANSFER CASE AND EXTENSION ASSY

"~ B3-908

Fig. 31

1) Separate transfer case and extension ASSY. 2) Remove transfer driven shaft and center differential
as a set.
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3) Remove thrust washer (52 x 61 x t). 4) Remove reverse checking sleeve.
4) Remove center differential washer. Disassembly procedure is as follows:

2. TRANSFER CASE

T 181 — 214
(186 — 2,15, 134 — 15.6)

Return spring

Y e 09 — 1.1,
“Tt \ 65 — 80) Cam
2 : Reverse check ﬂ
5 LY T 6—7 spring *Plate
N RLY 06 — 07, *: Adjustment parts Snap ring
43 - 5.1) i B3-024
T 23— 26(23=27,17 —20) Fig. 33
B3-009 . : .
" (1) Using a standard screwdriver, remove snap ring
Fig. 32 (inner 28).
1) Remove neutral switch. Replace snap ring with a new one if deformed or weak
Before removing shifter arm, disconnect neutral ened.
switch. (2} Remove reverse checking plate.

(3) Remove reverse checking spring with cam.
(4) Remove reverse return spring.
{8) Remave reverse accent shaft,
{6) Remove O-ring.
5) Remove back-up light switch,
6) Remove oil guide.

2) Draw out shifter arm and remove selector arm.
3) Remove plug, spring and reverse check ball.

3. EXTENSION

Fig. 34

1) Remove extension cover and shift bracket. 5) Remove shap ring (Inner-72).
2) Remove oil guide. 68) Removal of ball bearing.

3) Remove snap ring (Outer-30). Do not reuse ball bearing.

4} Remove transfer drive shaft. 7} Removal of oil seal.

Do not remove ball bearing unless replacing. Do not reuse oil seal.
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E ASSEMBLY
1. EXTENSION
—
23— 26 N'm (2.3 — 2.7 kg-m,
17 — 20 f1-Ib}
NO)
‘ *: Adjustment parts B3-031
Fig. 35 .

1) Installation of ball bearing and selection of snap ring
{Inner-72), '

(1) Attach ball. bearing (30 x 72 x 17) to extension
and install snap ring.

{2) Measure clearance between snap ring and outer
race of ball bearing.
Replace ball bearing with a new one.

Clearance: 0 — 0.15 mm (0 — 0.0059 in)

Snap ring

Thickness gauge

B3-032

Fig. 36

33

(3) If the measurement is not within the specification,
select suitable snap ring.

Snap Ring (Inner-72)

Part No. Thicknass mm ﬁn}
805172071 1.78 {0.0701)
805172072 1.90 {0.0748)
805172073 2.02 (0.0795)

2) Installation of transfer drive shaft.
Press transfer drive shaft into inner race of ball bearing.
3) Selection of snap ring (Outer-30).

(1} Install snap ring on transfer drive shaft.

(2) Measure clearance between snap ring and inner
race of ball bearing.

Clearance:
0 — 0.15 mm {0 — 0.0059 in)




Reverse check
spring

Snap ring (IN)

Plate

If cam does not return properly, replace reverse checl
: _ ing spring; if shaft does not, check for scratches on th
i 4) Install oil guide. inner surface of sleeve. If sleeve is in good ordel
' The oil guide must be installed correctly. Before install-  replace spring.

ing it, check to ensure that it stops at the correct portion  d. Select a suitable reverse accent shaft and revers

B3-034 B3-03!
Fig. 37 Fig. 38
(3} If the measurement is not within the specification, a. Make sure the cutout section of reverse accer
select suitable ring. shaft is aligned with the opening in reverse checkin
. sleave, . _
Snap Ring {Outer-30) b. Spin cam by hand for smooth rotation.
Part No. Thickness mm {in) If it does not return properly, replace reverse checkin
- 805030041 153 {0.0602) SP’R:I‘Q- and ' I th d o
. 205030042 1,66 (0.0650] c¢. Move cam and shaft all the wgy toward plate an
; release.
L 805030043 1.77 (0.0687)

of the extension cover. check plate by referring to “Neutral Positio
B) Install extension cover and shift bracket. Adjustment.” N

Use new gasket 2) Installation of shifter arm and selector arm. _
8) Install oil seal, ) . Install shifter arm into the partition from the front whil
Use new oil seal, . inserting selector arm into the opening .in revers

_ ‘ checking sleeve. Pass shaft through hole in selector arr
2. TRANSFER CASE until its end comes out of the rear of transfer case.
Assembly of transfer case is in the reverse order to Apply a coat of gear oil to shifter arm CP. Also mak
disassembly. Observe the following. sure oil seal is positioned properly.

1} Assembly of reverse checking sleeve.

{1} Install reverse accent shaft, checking cam, return
spring and checking spring onto reverse checking
sleeve.

Be sure the bent section of reverse checking spring is
positioned in the groove in checking cam.
(2) Hook the bent section of reverse checking spring _
over reverse check plate.
(3) Rotate cam so that the protrusion of reverse
checking cam is at the opening in plate.
{(4) With cam held in that position, install plate onto
reverse checking sleeve and hold with snap ring
(Inner-28).
{6) Position O-ring (35.4 x 1.5) in groove in sleeve.
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’ 3. COMBINATION OF TRANSFER:CASE AND
EXTENSION ASSY : : -

Transfer drive shaft
L
Depth B -

34 — 40 Nom (35 — 4.1 kg-m,
- 25 — 30 fi-Ib) ——

Extension

. CoE : ' , a
@ | Fig. 41 - _
- {3). Calculate space “C” using the following equation:
C =B — A+ 0.24 mm (0.0094 in} [Thickness of
gasket]

(4) Select suitable washer in the following table.

"Center differantial washer

Spaca “C”
mm {in) Part No Thickness mm
] (in)
160 — 1.74 (0.0630 — 0.0885) | 38965AA080 | 1.25 {0.0492)
-1.76 — 1,89 {0.0689 —0.0744) [ 38965AA080 | 1.40 {0.0551)
1.90 — 2,04 {0.0748 — 0.0803) | 38985AA100 | 1.55 (0.0610)
2.05 — 2,19 (0.0807 — 0.0862) 38965AA110 | 1.70 {0.0669)
B3910] | 2.20— 2.40(0.0866 — 0.0845) | 38965AA120 | 1.85 (0.0728)

2 *: Adjustment paris

Fig. 39

1) Install center differential and transfer drive shaft into - . —— -
transfer casing. Standard clearance between center differential -
2) Selection of center differential washer. washer and thrust bearing:

(1) Measure height “A” as shown in figure. 0.35 — 055 mm (0.0138 —.0.0217 in}

{5} Install center differential washer on center differ-
ential as shown in figure.

Adjust washer

 Center ditferential
ASSY Transfer case

B3-037
ng 40 Canter differential case

(2) Measure depth “B"” as shown in figure. ' 78 mm (3.07 in)

B3-039

Fig. 42
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3) Selection of thrust washers (52 x 61 x 1).
{1) Measure height “W" as shown in figure,

Helght

i Transfer driven gear
{inner case side) 1o

Fransfer caze

B3-040
Fig. 43
(2) Measure depth “X" as shown in figure.
-I_ Extension
B3-041

Fig. 44

(3) Calculate space “Y” using the following equation:
Y = X — W + 0.24 mm (0.0094 in) [Thickness of
Jasket]

(4) Select suitable washer in the following table.

Thrust washer {52 X 61 X t}
Space “Y" mm (in} Thickness
Part No. mm {in)
0.66 — 0.79 (0.0217 — 0.0311} 803062021 0.50 (0,.0197}
0.80 — 1.04 {0.0316 — 0.0409) 803062022 0.76 {0.0296)
1.06 — 1,30 {0.0413 — 0.0512) 803062023 1.00 {0.0384)

Standard clearance between thrust washer and ball
bearing: _ '
0.05 — 0.30 mm {0.0020 — 0.0118 in)

() Fit thrust washers on transfer drive shaft.
4) Install extension ASSY into transfer case.
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D: INSTALLATION

T 18.1-21.1
{1.85 —2.16, 13.4 - 15.8)

.\

{- T 142 -17.2{145 —~ 175, 10.5 - 12.7)

3 —-26 (2.3 -2.7,17 - 20)

T 23-251(23-2.7,17-20)

T : N-m {kg-m, ft-Ib)

B3-042

Fig. 45

1) Install transfer case with extension ASSY.

2) Secure selector arm to shifter arm CP with shifter
fork screw. Shifter arm CP should be caught by paw! of
rod. Selector arm'must be engaged with reverse check
sleeve ASSY,

3) Adjustment of neutral position.

{1) Shift gear into 3rd gear position.

{2) Shifter arm turns lightly toward the 1st/2nd gear
side but heavily towerd the reverse gear side
because of the function of the return spring, until arm
contacts the stopper.

(3) Make adjustment so that the heavy stroke
(reverse side} is a little more than the light stroke
(1st/2nd side).

{4) To adjust, remove bolts holding reverse check
sleeve ASSY to the case, move sleeve ASSY

Reverse accent shaft

Part No. Mark Remarks
32188AA020 A Neutral position is closer to 1st
gear.
32188AA002 No mark | o ondard
or 8-
32188AA030 c ::aurtral position is closer to reverss

4} Reverse check plate adjustment.

Shift shifter arm CP to “5th” and then to reverse to see
if reverse check mechanism operates properly. Also
check to see if arm returns to Neutral when released
from the reverse position. if arm does not return
properly, replace reverse check plate,

outward, and place adjustment shim (0 to 1 ea.) Reverse chack plate
between sleeve ASSY and case to adjust the clear- Part No. No. | Angle & Remarks
ance. 32183AA000 0 28° Arm stops closer to
Be careful not to break O-ring when placing shim(s). Bth”. ‘
Adjustment shim 32189AA010 1 310 |fasen Stops closer to
Part No. Thickness mm (in) 32189AA020 2 340 Standard
32190AA000 0.15 (0.0059) +2189AA0%0 X | Arm stops closer to
32180AA010 0.30 (0.0118) reverse.
Arm stops closer to
P . 3 2189AA040 4 40°
¢ When shim is removed, the neutral position will 3 reverse,

move closer to reverse; when shim is added, the
neutral position will move closer to 1st gear.

e [f shims alone cannot adjust the clearance, replace
reverse accent shaft and re-adjust.
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120°

Identification No.

B3-043

Transfer cover

B3-585

Fig. 46 :
5) Install transfer cover and gasket.
6) Connect each connector.

3. Transfer Case and Extension
(Selective 4WD) -

A: REMOVAL

1) Removing actuator & cable ASSY
(1) Disconnect connectors of transmission cord.
{2) Using REMOVER I, drive out spring pin (5.2 x 28)

" connecting transfer shifter shaft and transfer s_h_iﬂer .

lever on the right side of transfer case.

Special tool:
REMOVER Il {398791600)

{3) Remove transfer shifter lever from transfer shifter

shaft.

{4) Remove snap pin and extract 8-mm clevis pin.
Then, remove cable from transfer shifter lever,

(5} Remove five 8-mm bolts & washers (three on

actuator and two on cable) and remove actuator &
cable ASSY. : :

Transfer shifter shaft CP
Spring pin (5.2 x 28)

Cable and

Clevis pin

Transfer shifter lever CP

B3-584

Fig. 47
2} Remove transfer cover by loosening four bolts.

38

Fig. 48 : ,
3) .Using REMOVER |l, drive out straight pin {5 x 25) in
transfer shifter fork,

4) Removing transfer shifter rod and transfer shifter
fork ' _
Extract transfer shifter rod by turning it 180°. Remove
transfer shifter fork. Also remove ball and checking ball
spring from transfer case.

a. When taking out fork, move reverse checking sleeve
2 to 3 mm (0.08 to 0.12 in) toward outside by loosen-
ing it.

b. Be careful not to drop ball when remioving transfer
shifter rod. ‘ :

Transfer shifter fork CP

Ball—a
E Transfar shifter rod

Spring

' Ba-586

Fig. 49 _
5} Remove the seven bolts from extension, and

- remove extension & transfer gear ASSY.
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o
R

Extension

\ —=0)

Transmission case

Transfer case B3-590

‘B3-587

Fig. 50

6) Extract transfer shifter shaft from the right side of
transfer case.

Transfer shifter shaft CP

P

588

Fig. 51 .

7) Remove transfer case plug with gasket and then
rernove reverse accent spring and ball (7,1438).

8} Remove the two bolts from reverse check sleeve
ASSY and move the sleeve ASSY until it rotates freely.
9) Remove shifter fork screw securing selector arm to
shifter arm CP. ' :

.—-"")

B3-589 .

Fig. 52

10} Loosen eight bolts, and remove transfer case and
- shifter ASSY from transmission case by tapping with a
plastic hammer.

Fig. 53

B:. DISASSEMBLY

1. TRANSFER CASE

1) Pull out shifter arm-CP and selector arm from trans-
fer case.

2} Remove oil guide from transfer case.

3) Remove back-up light switch ASSY and neutral
switch ASSY.

a. Some models are not equipped with neutral switch
ASSY.

b. Replace aluminum gasket with a new one.

4) Remove reverse check sleeve ASSY by loosening
6-mm bolt and washer ASSY in two places.

a. Be careful not to damage O-ring fitted in reverse
check sleave. ‘
b. 0 to 3 shim(s) are inserted between reverse check
sleeve and transfer case. Be careful not to break them.

5} Disassembling reverse check sleeve ASSY,

Return spring

%ﬁm
Reverse check W
B83-024

spring *Plate

Snap ring

*: Adjustment parts

Fig. 54

(1) Using a standard screwdriver, remove snap ring
{inner 28). ’

Replace snap ring with a new one if deformed or weak-
ened. -
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(2) Remove reverse check plate.
(3) Take out return reverse spring and reverse check

spring.
2. EXTENSION AND TRANSFER GEAR ASSY

(4) Take out reverse check cam,
(5) Take out reverse accent shaft.
(6} Remove O-ring (35.4 x 1.5).

{7.4 —8.6,64 —82)

T 18{18,13)

T : N-m {kg-m, fr-ib}

B3-591

Fig. 65

1} Remove 4WD switch ASSY.
Replace aluminum gasket with a new one.

2) Using a snap-ring pliers, remove snap ring (Inner-88)
from extension. :

3) Remove rear drive shaft by tapping from the rear
with an aluminum bar,

4) Put sleeve coupling in drive position, and remove
locknut (18 x 10.5) with special tool.

Remove caulking before taking off locknut.

Special tool: .
TOP-THIRD DRIVEN GEAR HOLDER (899884100}

B) Using special tool, remove ball bearing {20 x 52 x
15},

Special tool:
REMOVER (899714110}
TRANSMISSION MAIN SHAFT REMOVER
(899864110}

8) Remove oil seal.
Do not reuse oil seal.

C: ASSEMBLY

1. EXTENSION AND TRANSFER GEAR ASSY

1} install qil seal onto the rear of extension CP using
special tool.

Special tool:
REMOVER (899864110)
REPLACER (398517700)

6) Remove 4th gear thrust washer, transfer driven gear
and coupling sleeve from rear drive shaft.

7) Using special tool, remove following parts from rear
drive shaft.

¢ Rear shaft driven bushing

¢ Transfer synchronizer hub

¢ Rear drive spacer

® Ball bearing (28 x 88 x 18)

40

Special tool:
INSTALLER {399513600)

2) Instail 4WD switch ASSY on extension CP,
Do not forget to install aluminum washer.
3) Install ball bearing onto rear drive shaft.
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9) Hammer rear drive shaft into extension with a plas-
tic hammer. And fit snap ring to the groove inside of
extension.

2. TRANSFER CASE

1 INSTALLER 1} install needle bearing race into bore in transfer case.
(898680100}

2 REMOVER Be careful not to damage stopper on transfer case.

(899714110) 2) Install back-up light switch ASSY and neutral switch
ASSY on transfer case,

Tightening torque;
18 N*m (1.8 kg-m, 13 ft-Ib)

B3-592

Fig. 56

4) Install rear drive spacer, synchronizer hub and 8- Some models are not equipped with neutral switch
sleeve onto rear drive shaft. ASSY. )

b. Use new aluminum washer.

3) Install oil seal into bore in transfer case using OIL
SEAL INSTALLER (498057000).

4) Install oil guide.

Make sure oil guide is secure and tight.
5) Assembling reverse check sleeve ASSY,

{1) Install reverse accent shaft, check cam, return
spring and check spring onto reverse check sleeve.

Be sure the bent section of reverse check spring is
positioned in the groove in ¢check cam.

(2) Hook the bent section of reverse check spring
B3-593 over reverse check plate.

Fig. 57 : {3) Rotate cam so that the protrusion of reverse
check cam is at the opening in plate.

{4) With cam held in that position, install plate onto
reverse check sleeve and hold with snap ring (Inner-

Rear drive spacer

~Al

6} Install transfer driven gear bushing onto rear drive
shaft with special tool.

Special tool: 28).
INSTALLER (899874100) (5) Position O-ring (35.4 x 1.5) in groove in sleeve.
REMOVER (899714110)

6) Install coupling sleeve, transfer driven gear and Reverse check
thrust washer onto rear drive shaft. spring

7} Install ball bearing onto rear drive shaft with special
tool. '

Special tool:
PRESS ASSY (899754110}

REMOVER (899714110) Snap ring {IN)

. Plate
8) Shift sleeve to the drive position and tighten lock nut
with special tool. ' B3-035

Stake the lock nut at four positions after tightening.  Fig. 58
a. Make sure the cutout section of reverse accent

Special tool:

HOLDER (899884100) : ::1:::9'3 aligned with the opening in reverse check
SOCKET WRENCH (899988608) b. Spin ¢cam by hand for smooth rotation.
If it does not return properly, replace reverse check
' spring.
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c. Move cam and shaft all the way toward plate and
release. If cam does not return properly, replace
reverse chack spring; if shaft does not, check for
scratches on the inner surface of sleeve. If sleeve is |n
good order, replace spring.

d. Select a suitable reverse check plate by referring to
“Neutral Position Adjustment”.

6) Install reverse check sleeve ASSY onto transfer case
and tighten with two bolts & washers.

Tightening torque:
10 N*m (1.0 kg-m, 7 ft-Ib)

7} Install shifter arm CP into the partition from the front
while inserting selector arm into the opening in sleeve
ASSY. Pass shaft through hole in selector arm until its
end comes out of the rear of transfer case.

Apply a coat of gear oil to shifter arm CP. Also make
sure oil seal [18 x 28 x 7 mm {0.71 x 1.10 x 0.28 in)] is
positioned properly.

8) Press oil seal [15 x 25 x 2 mam (0.59 x 0.98 x 0.08 in)]
completely into the right boss section of transfer case.
9) Press oil seal [13 x 22 x 6 mm (0.51 x 0.87 x 0.24 in)]
completely into bore for transfer shifter rod at rear of
transfer case.

10} Insert transfer shifter shaft into the right side of
transfer case from inside.

D: INSTALLATION

1) Secure transfer case & shifter ASSY to transmission
case with eight bolts.

Tightening torque:
25 N*m (2.5 kg-m, 18 ft-lb)

Be sure gasket is positioned on the rear of the case.

2) Secure selector arm to shifter arm CP with shifter
fork screw, Shifter arm CP should be caught by pawl of
rod. ‘

Tightening torque:
~ 10 N'm (1.0 kg-m, 7 ft-Ib)

Shlf!:@a}n(—\.-"’
N,

B3-524

Fig. 59
3) Neutral position adjustment

{1} Shift gear into 3rd gear position.

{2} Shifter arm turns lightly toward the 1st/2nd gear
side but heavily toward the reverse gear side
because of the function of the return spring, until arm
contacts the stopper,

{3) Make adjustment so that the heavy stroke
(reverse side) is a little more than the light stroke
{1st/2nd side). _

{4) To adjust, remove bolts holding. reverse check
sleeve ASSY to the case, move sleeve ASSY
outward, and place adjustment shim (0 to 1 ea.)
between sleeve ASSY and case to adjust the clear-
ance.

Be careful not to break O-ring when placing shim(s}.

Adjustment shim
~ Part No. Thickness mm {in}
32190AA000 0.15 (0.0059)
32190AA010 0.30 (0.0118)

® When shim is removed, the neutral position will
move closer to reverse; when shim is added, the

. neutral position will move closer to 1st gear.

¢ |f shims alone cannot adjust the clearance, replace
reverse accent shaft and re-adjust.

Revearse accent shaft
Part No. Mark Remarks
32188AA020 A Neutral position is closer to 1st gear.
32188AA002 No mark | Standard
32188AA030 c g:::ral position is closer to reverse

4) Reverse check plate adjustment,

Shift shifter arm CP to “5th” and then to reverse to see
if reverse check mechanism operate properly. Also
check to see if arm returns to Neutral when released
from the reverse position. If arm does not return prop
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b8

' erly, replace reverse check plate. : While installing, the gears (transfer drive and driven)
should engage each other.

Reverse chack plate -

Part No. No. Angle8} . Remarks
32189AA000 0 ~28° | Arm stops closer to “Bth”. Extension
32189AA010 1 31°  ['Arm stops closer to “Bth”.
32189AA020 2 3¢ |[Standard "'
32189AA030 3 37 | Arm stops closer to reverse.
32189AA040 4 ~40° | Armi stops closer to revarse.

B3-587

Fig. 62

7) Install transfer shifter fork to coupling sleeve and
align the cutout section of fork with arm of transfer
shifter shaft.

Apply a coat of oil to nylon pawl| of fork.

| 8) Instali checking ball spring and ball (6.35) in transfer
B3.043 case.

Identificatlon No.

fig. 60 . - _ Be careful not to drop ball and spring into transfer

5) Install ball {7.1438), reverse accent spring, aluminum case.

gasket and plug in that order. ‘ N 9) Installing transfer shifted rod _

Use new aluminum gasket. S , (1) Insert transfer shifter rod into bore in the upper
. . g center of extension with the cutout section facing the

Tightening torque: .

front,
(2) Pass it through transfer shifter fork while posi-
tioning ball and spring in the hole at the center of
transfer case.
(3) Align the hole in transfer shifter fork with that in
shifter rod and drive spring pin (5 x 25) into the holes,
a. Be sure each end of spring pin protrudes slightly
beyond the holes when installing.
b. Position ball with the cutout section of shifter rod
facing down. Be careful not to drop the ball.
¢. To avoid scratching oil seal, apply a coat of oil to
shifter rod before installing.

~ 10 Nem (1.0 kg-m, 7 ft-Ib)

Bracket section of transfer shifter fork

B3-595
Fig. 61
B) Install extension with transfer gasket and tighten
bolts.

. . - . Location of ball
TI%Te_nI:g tl\‘;':ue' and spring *
(3.5 — 4.1 kg-m, 25 — 30 ft-Ib)

B3-596

Fig. 63
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Transfer shifter rod

B3-597

Vacuum pump

B3-599

Fig. 64
10} Installing actuator & cable ASSY

(1) Connectthe end of cable and shifter lever with an
8-mm clevis pin and secure with a snap pin.

Transfer shifter lever CP

B3-568

Fig. 65

(2} Secure actuator to the left side of transmission case
with three 8-mm bolts & washers. Secure cable plate to
transfer case with two 8-mm holts & washers. All bolts
should be tightened to the specified torque.

Fig. 66

{3} While applying vacuum pressure, turn turnbuckle
in the direction that shortens cable until it no longer
turns. Then, back off turnbuckle 180° and tighten two
lock nuts to the specified torque,

Tightening torque:

5 Nem (0.5 kg-m, 3.6 ft-Ib)

(4) Operate actuator to ensure that shifting from
front-wheel drive to 4-wheel drive is smooth.

12) Install transfer cover with gasket and tighten bolts.

Tightening torque:

15 — 18 N*m (1.5 — 1.8 kg-m, 11 — 13 ft-Ib)

Tightening torque:
16 N*m (1.6 kg-m, 12 ft-Ib)

11} Adjustment of cable

{1} Connect transfer shifter lever to transfer shifter
shaft. Align the hole in transfer shifter lever with that
in shifter shaft and drive spring pin into the holes.

{2} Connect & hose to pipe on the outside of actua-

tor and apply vacuum pressure until cable is short-
ened as much as possible,

Use a vacuum pump or intake manifold to create vac-
uum.
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Transfer cover

B3-600

Fig. 67
13) Connect transmission cord connectors.
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) 4. Rear Case (FWD)
A: DISASSEMBLY

T : N:m {kg-m, ft-Ibt

Fig. 68
1} Disconnect each connector of transmission cord. (2) Remove reverse checking plate.
2) Remove rear case. {3) Remove reverse checking spring with cam.
3) Remove plug, spring and reverse check ball. {4) Remove reverse return spring.
4) Remove neutral switch. {5} Remove reverse accent shaft.
5) Pull out shifter arm and selector arm. (6) Remove O-ring.
6) Remove reverse checking sleeve. 7) Remove back-up iight switch.
Procedure for disassembly is as follows: 8) Remove oil guide.
® Reverse check sleeve ASSY uses an O-ring which 8) Removal of oil seal.
should not be scratched. Do not reuse oll seal.

® Be careful not to break adjustment shim placed
between réverse check sleeve ASSY and case.

B: ASSEMBLY

Assembly of rear case is in the reverse order of disas-
sembly. Observe the following.

- Shaft 1} Assembly of reverse checking sleeve.
Return spring (1) Install reverse accent shaft, checking cam, return

Cam spring and checking spring onto reverse checking
sleeve.
Be sure the bent section of reverse checking spring is
positioned in the groove in checking cam.
Reverse check ﬂ (2) Hook the bent section of reverse checking spring

spring *Plate over reverse check plate.
*: Adjustment parts Snap ring (3) Rotate cam so that the' protrusion of reverse
B3-024 checking cam is at the opening in plate,

Fig. 69 {4} With cam held in that position, install plate onto
’ ) ) . reverse checking sleeve and hold with snap ring
(1) Using a standard screwdriver, remove snap ring (Inner-28).

(inner 28). (5) Position O-ring (36.4 x 1.5) in groove in sleeve.

Replace snap ring a new one if deformed or weakened,
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¢ When shim is removed, the neutral position w
Reverse chack move closer to reverse; when shim is added, the ne
spring tral position will move closer to 1st gear.

® If shims alone cannot adjust the clearance, repla«
reverse accent shaft and re-adjust. :

Cam

. Revérse accent shaft (2000°2200¢c FWD)
Part No. Mark " Remarks

Snap ring {IN} . 32188AA020 A Neutral position is closef to 1st
: Plate gear, . ,’ _
i . 32188AA002 | No mark or B | Standard
_53_035 32188AA030 e Neutral position is closer to

| reverse gear.

Fig. 70

a. Make sure the cutout section of reverse accent
shaft is aligned with the opening in reverse checking

Reverse accent shaft (1600+1800¢c FWD)

Part No, Mark ‘Remarks
sleeve. A _ . Noutrol oo o o
b. Spin cam by hand for smooth rotation, | 32188AA040 1 g:::ra position Is closer to 1st
it doe a 50 i -
Isfp':i :: s hot ret}_._lfﬂ_ properly, replace reverse checking 32188AA01T 3 Standerd
¢. Move cam and shaft all the way toward plate and | 32188A4050 3 2?:::; zzzi:m is closer to
release, o X

If cam does not return properly, replace reverse check- : . ,
ing spring; if shaft does not, check for scratches on the 4) Reverse checking platg adjustment. )

. inner surface of sleeve. If sleeve is in good order, After assembling and installing rear case, adjus
M replace spring. . reverse checking plata. 7

il d. Select a suitable reverse accent shaft and reverse Shift shifter arm CP to “5th” and then to reverse o see
check plate by referring to “Neutral - Position if reverse checking mechanism operates properly, Alsc
Adjustment.” ‘ check to see if arm returns to Neutral when releasec
2) Installation of shifter arm and selector arm. . from the reverse position. If arm does not returr
Install shifter arm into the partition from the front while properly, replace reverse checkirig plate.

inserting selector arm into the ‘opening in reverse ‘ : —

checking sleeve. Pass shaft through hole in selector arm Reverse checking plate
until its end comes out of the rear of transfer case, Part No. No. Angle 8 Remarks
Apply a coat of gear oil to shifter arm CP. Alse make 32189AA000 0 28° Arm stops closer to “5th”,
sure oil seal is positioned properly. 32169AA010 | - 1 ~31° | Arm stops closer to “Bth".¢
3) Adjustment of neutral position. B : — —— ——
After-assembling and installing rear case, adjust ney- | 32189AA020 2 34 Standard
tral position. _ 32189AA030 3 37 Arm stops closer to
(1) Shift'gear into 3rd gear position. ' feverse. :
(2) Shifter arm turns lightly toward the 1st/2nd gear | 3218084040 4 ae  [#Am stops closer to. -
side but heavily toward the reverse " gear side raverse',' =

because of the function of the return spring, until arm
contacts the stopper.
(3) Make adjustment so that the heavy stroke 120°
(reverse side) is a little more than.the light stroke ' '
{1st/2nd side). ‘ : :
{4) To adjust, remove bolts holding reverse  check
sleeve ASSY to the case, move sleeve ASSY
outward, and place adjustment shim (0 to 1 ea)
between sleeve ASSY and case to adjust the clear-
ance. :

Be careful not to break O-ring when placing shims).

Adjustment shim e
Part No.: y Thickness.mm {in} Identification No.
32180AA000 0.15 (0.0059) . . , : B3.048
32190AA010 0.30 {0.0118 A
o.orre) Fig. 71
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) 5. Transmission Case (4WD Single-range and 2000+2200cc FWD) -

A: DISASSEMBLY

1. SEPARATION OF TRANSMISSION

B3-861

Fig. 72

1) Remove clutch release lever and bearing. (Refer to

2-10 clutch.) _ )

2) Remove bearing mounting bolts.

3) Remove main shaft rear plate.

4) Separating transmission case.

" (1) Putvinyl tape around splines of right and left axle
drive shafts to prevent damage to oil seals.
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(2) Separate transmission case into right and left
cases by loosening seventeen coupling bolts and
nuts. ’

5) Remove drive pinion shaft ASSY from LH transmis-
sion case.

Use a hammer handle, etc. to remove if too tight.
6) Remove main shaft ASSY.
7) Remove differential ASSY.

a. Be careful not to confuse right and left roller bear-
ing outer races.
b. Be careful not to damage retainer oil seal.
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2. TR@NS,I_\:{IISSION CASE

®
[ Turbo only 1 hd

A ; transmission case

i
Fraont right hand

B3-862
Fig. 74
1) Drive out spring pin, and remove 5th shifter fork.
Spacial tool:
STRAIGHT PIN REMOVER 2: 398791700
2) Remove plugs, springs and checking balls.
3) Drive out spring pin, and pull out 3-4 fork rod and
shifter fork.
When removing rod, keep other rods in neutral. Also,
when pulling out spring pin, remove it toward inside of
case so that it may not hit against case.
4) Drive out spring pin, and pull out 1-2 fork rod and 83-062

shifter fork.

5) Pull out straight pin, and remove idler gear shaft,
reverse idler gear and washer.

8) Remove outer snap ring, and pull out reverse shifter
rod arm from reverse fork rod. Then take out ball,
spring and interlock plunger from rod.

And then remove rod.

When pulling out reverse shifter rod arm, be careful
not ta let ball pop out of arm. '

7} Remove reverse shifter laver.

8} Remove differential side retainers.

Fig. 75
9) Remove vehicle speed sensor 2, (TURBO only)

10} Remove outer snap ring and pull out speedometer
driven gear. Next, remove speedometer shaft and
washer, :
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B: ASSEMBLY

1. TRANSMISSION CASE

[ Turbo oniy ]

To right hand
transmission case

@

X

\ ®
T 18.1—-21.1 N
(.88 — 2,18, 0,\"")1
13,4 — 15.8) L
\// T : N-m (kg-m, ft-Ib)
l ¥ . Adjustment parts
B3-877
Fig. 76

1) Position interlock plungers {5.66 x 19.6), one plunger
in hole between 1-2 and 3-4 fork rod holes, and one
plunger in hole between 3-4 and reverse fork rod holes.
2) Install reverse shifter lever, reverse idler gear and
reverse idler gear shaft, and secure with straight pin.,
a. Be sure to install reverse idler shaft from the rear
side,

b. On turbo modael, there is a washer on the front side
of reverse idler gear, too.

3) Install reverse arm fork spring, ball and interlock
plunger {5.56 x 19.6) to reverse fork rod arm. Insert
reverse fork rod into hole in reverse fork rod arm, and
hold it with outer snap ring using special tool.

Apply grease to plunger to prevent it from falling.

Special tool:
ACCENT BALL INSTALLER (399411700)

4) Position ball {7.1438), spring and gasket in reverse
shifter rod hole, on L.H. transmission cass, and tighten
checking ball piug.

Replace gasket with a new one.
5) Adjustment of reverse idler gear position.
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(1) Move reverse shifter rod toward REV side. Adjust
clearance between reverse idler gear and transmis-
sion case wall, using reverse shifter lever.

Clearance:
6.0 — 7.5 mm (0.236 — 0.295 in)

Reverse shifter laver
Part No. No, Remarks
32820AA000 0 Further from case wall,
32820AA010 — Standard
32820AA020 2 Closer to case wall.
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~J U A RN
| o =
?6?2;67.—5 0.295 in: % &h

e

(O
— o B3-055

Fig. 77
{2} After installing a suitable reverse shifter lever,
shift into Neutral. Adjust clearance between reverse
idler gear and transmission case wall, using wash-
er(s).

Clearance:
0 — 0.5 mm (0 — 0.020 in)

Washer {20.5 x 26 x ),

Part No. Thickness mm {in)
803020151 0.4 {0.016)
803020162 1.1 {0.043}
8030201563 1.5 {0.068)
803020154 1.8 {0.075)
803020155 2.3 {0.091)

Thickness gauge

B3-056

I

6) Installation of 1-2 shifter fork and rod.

(1) Install 1-2 fork rod into 1-2 shifter fork via the hole
on the rear of transmission case.
{2) Align the holes in rod and fork, and drive straight
pin {6 x 22) into these holes using STRAIGHT PIN
REMOVER (398791600).
a. Set other rods to Neutral.
b. Make sure interlock plunger (5.56 x 19.6) is on the
3-4 fork rod side.
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7) Installation of 3-4 shifter fork and rod.

{1} Install interlock plunger (3 x 11.9) onto 3-4 fork.
rod.

Apply a coat of grease to plunger to prevent it from
falling.
{2} Install 3-4 fork rod into 3-4 shifter fork via the hole
on the rear of transmission case.

{3} Align the holes in rod and fork, and drive straight
pin {6 x 22} into these holes.

a. Set reverse fork rod to Neutral.

b. Make sure interlock plunger {installed before) is on
the reverse fork rod side. . '
8) Install 6th shifter fork onto the rear of reverse fork

rod. Align holss in the two parts and drive straight pin
into place.

9) Position balls (7.1438 mm dia.}, checking ball springs

and gaskets into 3-4 and 1-2 rod holes, and install plugs.

Replace gasket with a new one,
10) Installation of speedometer driven gear.

(1) Install washer and speedometer shaft, and press i
fit oil seal with special tool.

Special tool:
PRESS (899824100) or (499827000)

Use new oil seal, if it has been removed.
(2) Install speedometer driven gear and snap ring.
{(3) Install vehicle speed sensor 2. (TURBC cnly)

Use new vehicle speed sensor 2, if it has been
removaed, {TURBO only)
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) 2 comainaTion oF TRANSMISSION CASE

26 — 32
(27 — 3.3,
20 — 24)

S| i
)T—f.""} g""'@'\\ -

Tightening _
sequence T : N.m'{kg-m, ft-Ib}

1 Adjustmant parts

B83-058

Fig. 79 )
1) Alignment marks/figures on hypoid gear set {2) Inspection' and adjustment of GAUGE ASSY
The upper figure on driven pinion is the match number (499917500). o '
for combining it with crown gear. The lower figure is for a. Loosen the two bolts and adjust so that the scale
shim adjustment. If no lower figure is shown, the value indicates 0.5 correctly when the plate end and the

is zero. The figure on crown gear indicates a number for :ca.lre. °h“d are °“bﬂ:° same level.
combination with drive pinion. : - Tighten two bolts.

1 Plate
2 SCALE (899914105}

B3-060

B3-059

Fig. 81

(3) Position the gauge by inserting the knock pin of
gauge into the knock hole in the transmission case.
(1) Place drive pinion shaft ASSY on right hand (4) Slide the drive pinion gauge scale with finger tip
transmission main case without shim and tighten and read the value at the point where it matches with
bearing mounting bolts. the end face of drive pinion,

Fig. 80
2) Adjustment of drive pinion shim
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Adijust clearance to zaro
without shim

B3-061

Fig. 82

{5) The thickness of shim shall be determined by
adding the value indicated on drive pinion to the
value indicated on the gauge. (Add if the figure on
drive pinion is prefixed by 4 and subtract if the fig-
ure is prefixed by —.)

Select one to three shims from the next table for the
value determined as described above and take a
shim thickness which is closest to the said value.

Drive pinion shim
Part No. Thickness mm {in)
32296AA031 0.160 (0.0059)
32295AA041 0.176 (0.0069)
32295AA0B1 0.200 (0.0079)
32286AA061 0.225 (0.0089)
32205AA071 0.250 (0.0098)
52295AA091 0.275 (0.0108)
32296AA001 0.300 (0.0118)
32205AA101 0.500 {0.0197)

3} Instali differential ASSY on left hand transmission
case, ‘

a. Wrap clutch splined section with vinyl tape to pre-
vent damage to oil seal.

b. Apply grease {Unilube #2 or aquwalent) to the seal-
ing lip of oil seal.

¢. Align the end face of seal with surface A of LH trans-
mission main case when installing oil seal.

A"

Z

B3-062

Fig. 83

d. Be careful not to drop oil seal when installing RH
transmission main case.

e. Make sure straight pin is positioned in hole in nee-
dle bearing’s outer race.

5) Install drive pinion shaft ASSY with shims selected
before into transmission case.

Ensure that the knock pin of the case is fitted into the
hole in the bearing outer race.

6} Selection of suitable 1st-2nd, 3rd-4th and 6th shifter
fork CP’'s.

Set transmission main shaft ASSY and drive pinion
shaft ASSY in position (so there is no clearance
between the two when moved all the way to the front).
Select suitable 1st-2nd, 3rd-4th and 5th shifter fork CP's
so that coupling sleeve and reverse driven gear are

. positioned in the center of their synchronizing
a. Wrap the left and right splined sections of axle shaft achanisms.
with vinyl tape to prevent scratches.
b. Be careful not to fold the sealing lip of oil seal.
4} Install needle bearing and oil seal onto the front of
transmission main shaft ASSY, and position in LH trans-
mission case.
1st-2nd shifter fork CP 3rd-4th shifter fork CP Sth shifter fork CP
Part No. No. Remarks Part No. No. Remarks Part No. No. Remarks

Moves 0.2 mm {0.008

32804AA060 1 1.
in) closer to 1st gear

32810AA060 1

Moves 0.2 mm {0.008
in} closer to 4th gear

Moves 0,2 mm {0.008

32812AA080 | 1 in) closer to Gth gear

- 32804AA070 | — |} Positions in the center | 32810AA070 | —

Positions in the center | 32812AA070 | — | Positions in the center

Moves 0.2 mm {0.008

82804AA080 3 in) closer to 2nd gear

32810AA100 | 3

Maoves 0.2 mm {0.008
in) further from Bth
gear

Moves 0.2 mm (0.008

in} closer to 3rd gear 32812AA100 3

b2
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) —

(0.374) Heversg driven gear U
1st driven . 8.5 e — 2nd driven A
gear CP A4 - — {0.374) i .
- =7 fowam  gear CP 8
] :
—=—{] /] - —] @f
A P SRR T .
Unit: mm (in) B3-063 B3-066

Fig. 84 Fig. 87
8} Combhination of transmission case,
(1) Wipe off grease, oil and dust on the mating sur-
faces of transmission cases with white gasoline, and
’ . apply liquid gasket, and then put case right hand and
. : (L, — left hand together.,

4

Loupling slesve
3rd drive gear— 9.3 pling

9.3
cP {0.366) 10.368)

4th drive gear CP

Liquid gasket:
~- Three-bond 1215 or equivalent

{2} Tighten 17 bolts with bracket, clip, etc. in the fol-
A - -- lowing sequence.
Unit: mm {In} ‘ B3-064

Fig. 85

L

2.3 mm

(0,366 In)
5th drive geer ' Coupling sleave

SN * 10 mm bolt
B3-067
- H= Fig. 88
! N Baoes
- Tightening torque:
Fig. 86 8 mm bolt
23 — 26 N*m (2.3 — 2.7 kg-m, 17 — 20 ft-Ib}
7) Inspection of rod end clearance. 10 mm boit
Measure rod end clearances A and B, If any clearance is 36 — 42 N*'m (3.7 — 4.3 kg-m, 27 — 31 ft-Ib)
not within specifications, replace rod or fork as
required. _
a. Insert bolts from the bottom and tighten nuts at the
A: 1st-2nd to 3rd-4th 0.5 — 1.5 mm (0.020 — 0.059 in) top.

B: 3rd-4th to Eth 0.6 — 1.4 mm (0.024 — 0.055 in) b. Put cases together so that drive pinion shim and
input shaft holder shim are not caught up in between.
¢. Confirm that counter gear and speedometer gear
are meshed, and high-low shifter shaft is inserted per-
fectly.

’ 9) Tighten ball bearing attachment boits.
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10) Backlash adjustment of hypoid gear and preload
adjustment of roller bearing.

Support drive pinion ASSY with special tool, [Full-
time 4WD only] :

STOPPER
1498427100}

B3-068

Fig. 89

(1) Place the transmission with case left hand facing
downward and put WEIGHT on bearmg cup.

{2} Screw retainer ASSY into case left hand from the

bottom with WRENCH. Fit HANDLE on the transmis- -

sion main shaft, Shift gear into 4th or 5th and turn the
shaft several times. Screw in the retainer while turn-
ing HANDLE until a slight resistance is felt on
WRENCH.

This is the céntact point of hypoid gear and drive

pinion shaft. Repeat the above sequence several
times to ensure the contact point.

WEIGHT
{399780104)

HANDLE
{499927100)

WRENCH (489787000)

B3-069

Fig. 80

{3) Remove weight and screw in retainer without
O-ring on the upper side and stop at the point where
slight resistance is felt.

At this point, the backlash between the hypoid gear
and drive pinion shaft is zero.

WRENCH (499787000}

B3-070

Fig. 91

{4) Fit lock plate. Loosen the retainer on the lower
side by 1-1/2 notches of lock plate and tlrn in the

. retainer on the upper side by the same amount in -
order to obtain the backlash,

The notch on the lock plate moves by 1/2 notch if the
plate is turned upside down, :

(5) Turn in the retainer on the upper S|de additionally
by 1 notch in order to apply preload on taper roller
bearing.

(6) Tighten temporarily both the upper and lower
_lock plates and -mark both holder and lock plate for
" later readjustment. :

(7) Turn transmission main shaft dozens of turns

while tapping around retainer Ilghtly with plastic
- hammer, -

(8) Set DIAL GAUGE and MAGNET BASE. Insert the

needle through transmission oil drain plug hole so
. that the needle comes in contact with the tooth sur-
~ face at a right angle and check the backlash.

Backlash;
0.13 — 0.18 mm (0 0051 —_ 0 0071 m)

a) If backlash outside specified range, adjust it by
turning holder in RH case.

b) Turning holder pawl 1/2 rotation changes backlash
by approximately 0.04 mm (0.0016 in).

DIAL GAUGE
{498247100)

MAGNET BASE
(498247001}

B3-071
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' {9) Check tooth contact of hypoid gear as follows:
Apply a uniform thin coat of red lead on both tooth
surfaces of 3 or 4 teeth of the hypoid gear. Move the Toe
hypoid gear back and forth by turning the transmis-
sion main shaft until a definite contact pattern is
developed on hypoid gear, and judge whether face
contact is correct. If it is incorrect, make the following
correction.

# Tooth contact is correct.

Drive side ~Hesl Coast side

B3-074
Fig. 95 -
® The drive pinion shim selected before is too thick.
Reduce its thickness.
' Toe

Drive side Heel Coast side

B3-072

Fig. 93

¢ Backlash is. excessive. :
To reduce backlash, loosen holder on the upper
side {case R.H. side) and turn in the holder on the
lower side {(case L.H. side) by the same amount.

Drive side Heel Coast side .

B3-075

Fig. 96

# The drive pinion shim selected before is too thin.
Increase its thickness,

Toe

Drive side Contt side

B3-073

Fig. 94
® Backlash is insufficient.
To increase backlash, loosen holder on the lower
side (case L.H. side) and turn in the holder on the
upper side (case R.H. side) by the same amount. ' B3-076
Fig. 97

11) After checking the tooth contact of hypoid gears,
remave the lock plate. Then loosen retainer uniil the
Q-ring groove appears. Fit O-ring into the groove and
tighten retainer into the position where retainer has
been tightened in.
Tighten lock plate.

Drive side Heel Coast side
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Tightening torque: .
22 — 27 N*m Before measuring, tap the end of main shaft by the
(2.2 — 2.8 kg-m, 16 ~ 20 ft-Ib) plastic hammer lightly in order to make the clearance

zero between the main case surface and the moving

flange of bearing.
Carry out this job on both upper and lower retainers,

12) Selecting of main shaft rear plate.

Using DEPTH GAUGE, measure the amount {A) of ball
bearing protrusion from transmission main case surface
and select the proper plate in the following table.

Special tool:
DEPTH GAUGE (498147000)

Dimension A . Part No. Identification - -
mm {in) B3-077
40— 413 ;
(0.1575 — 0.1826) 32204AA040 L fig. 98
- 13) Install clutch release lever and bearing.
3.87 — 3.00
(01524 — 0,1671) | . 32284AA050 2
6. Transmission Case (4WD Dual-range)
A: DISASSEMBLY
1. SEPARATION OF TRANSMISSION
B3-601

Fig. 99
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1) Remove clutch release lever and bearing. (Refer to
2-11 clutch.)

2) Remove hearing mounting bolts.

3) Remove input shaft holder attaching bolts.

4) Using special tool, drive out straight pin, and remove
high-low shifter lever.

Spaecial tool:
STRAIGHT PIN REMOVER 2 {398791700)

When driving out straight pin (6 x 22}, remove it in the .

direction that it does not butt against transmission

case. M
A

P

Highter

~
Straight pin

X _ REMOVER 2
1388791700}

Fig. 100

5} Remove main shaft rear plate,
6} Remove plug, spring and ball.
7) Remove low switch.

8) Separating transmission case,

(1) Put vinyl tape around splines of right and left axle
drive shafts to prevent damage to oil seals.

Fig. 101

(2) Separate transmission case into right and left
cases by loosening seventeen coupling bolts and
nuts,
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Be careful of oil seal fitted in RH transmission case at
point where shifter shaft projects.

9) Remove drive pinion shaft ASSY from LH transmis-
sion case.

Use a hammaer handle, etc. to remove if too tight.

10} Removing high-low shifter fork.

Raise main shaft ASSY slightly, and removs high-low
shifter fork together with high-low shifter shaft and
washer.

Be careful not to drop the two high-low shifter pieces.

HighJow shifter fork

B3-050A

Fig. 102

11) Removing transmission main shaft ASSY and input
shaft ASSY.

(1) Remove main shaft ASSY and input shaft ASSY.

Be careful not to drop input shaft and main shaft as
they are separable.

'Transrnls'sion main shaft ASSY

e NN
SED )
5 Wi\

L
Input shaft ASSY

B83-051

Fig. 103

(2) Separate main shaft ASSY and input shaft ASSY,
Make sure that needle bearing is inserted in input
shaft. Also, keep high and low balk ring.

12} Remove differential ASSY,

a. Be careful not to confuse right and left roller bear-
ing outer races.
b. Be careful not to damagse retainer oil seal.
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2. TRANSMISSION CASE (Left-hand)

P

. N B3-603 |
' Fig. 104

1) Drive out spring pin, and remove 5th shifter fork. 7} Remove reverse shifter lever, -

- . 8) Remove differential side retainers. -
Special tool:
STRAIGHT PIN REMOVER 2: 398791700

2) Remove plugs, springs and checking balls.

3) Drive out spring pin, and pull out 3-4 fork rod and

shifter fork. : :

When removing rod, keep other rods in neutral, Also,

when pulling out spring pin, remove it toward inside of

case so that it may not hit against case.

4) Drive out spring pin, and pull out 1-2 fork rod and

shifter fork.

B) Pull out straight pin, and remove idler gear shaft,

reverse idler gear and washer,

6) Remove outer snap ring, and pull out reverse shifter /9

rod arm from reverse fork rod. Then take out ball,
spring and interlock plunger from rod.
And then remove rod.

When pulling out reverse shifter rod arm, be careful
not to let ball pop out of arm.
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3. TRANSMISSION CASE (Right-hand)

[W6A3] 3-1

B3-604

Fig. 1086

1) -Move counter gear shaft until it touches transmis-
sion case, and remove snap ring {OQuter-19) with a suit-
able tool.

Snap ring -
(Outer D)

£

B3-605

Fig. 107 - , | | |
2) Slide washer at rear of high-low counter shaft, and
remove straight pin from counter shaft.

=
=

B3-606

59

3) Remove counter shaft from transmission case, tak-
ing care not to drop counter gear and two washers.

a. Be careful not to damage O-ring.

- b. Be careful not to drop straight pin on front side.

b. Be careful not to drop two needle bearings {22 x 28
x 23) and collar contained in-counter gear. .

B3-607

Fig. 109
4) Remove outer snap ring and pull out speedometer

driven gear. Next, remove speedometer shaft and
washer. :

" B) Remove differential side retainer.
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B: ASSEMBLY

1. TRANSMISSION CASE (Right-hand)

Fig. 110

1) Install O-ring and straight pin onto counter gear 3) Selection of snap ring (Outer-19).

shaft,

2) Install the following parts in main case (RH), and
push the shaft perfectly into case,

# Counter gear shaft

& Two counter gear washers

¢ Two needle bearings

¢ Counter gear collar

¢ Counter gear

¢ Straight pin

e Spap ring {Outer-19)

(1) After installing snap ring (Outer-19), mea
clearance hetween snap ring and counter washi

Clearance:
0.05 — 0.35 mm (0.0020 — 0.0138 in)

(2) If the measurement is not with in
specification, select suitable snap ring.

a. Make sure that cut-out end surface of counter gear Snap ring {Outer-18)
shaft does not protrude above the end surface of the Part No. Thickness mm (in)
case. '

- . 031319000 160 {0.0691} -
b. Position the cut-out portion of counter gear shaft as ! )
shown in the figure. 805019010 1.72 (0.0877)

4) Installation of speedometer driven gear.

{1) Install washer and speedometer shaft, and
fit oil seal with special tcol.

Special tool:
PRESS (899824100) or (499827000)

Use new oil seal, if it has been removed.
{2) Install speedometer driven gear and snap ril
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2. TRANSMISSION CASE (Left-hand)
T 181 =211 Nem
{1.86 — 2,15 kg:m,
B3-820
Fig. 112
_1) Position interlock plungers (5.56 x 19.6), one plunger Reverse shifter fover
in hole between 1-2 and 3-4 fork rod holes, and one N
plunger in hole between 3-4 and reverse fork rod holes. Part No. No. Remarks
2) Install reverse shifter lever, reverse idler gear and 82820AA000 0 Further from case wall.
reverse idler gear shaft, and secure with straight pin. 32820AA010 - Standard
Be sure to install reverse idler shaft from the rear side. 32820AA020 2 Closer to case wall
3} Install reverse arm fork spring, ball and interlock
plunger (6.56 x 19.6) to reverse fork rod arm. Insert
reverse fork rod into hole in reverse fork rod arm, and J U
hold it with outer snap ring using special tool. O 4
Apply grease to plunger to prevent it from falling. — f —
Special tool: D '{"_i_—
ACCENT BALL INSTALLER (399411700) O = .

- 6.0 - 7.6 mm . :g [——
4) Position ball {(7.1438), spring and gasket in reverse (0.236 — 0.286 In}; —
shifter rod hole, on L.H. transmission case, and tighten D “\
checking ball plug. O =
Replace gasket with a new one. — o 53.088

5) Adjustment of reverse idler gear position.

(1) Move reverse shifter rod toward REV side. Adjust
clearance between reverse idler gear and transmis-
sion case wall, using reverse shifter lever.

Clearance:
6.0 — 7.5 mm (0.236 — 0.295 in)

61

Fig. 113

(2) After installing a suitable reverse shifter lever,
shift into Neutral. Adjust clearance between reverse
idler gear and transmission case wall, using wash-
er(s).
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Clearance: 6) Installation of 1-2 shifter fork and rod.

0 — 0.5 mm (0 — 0.020 in) _ (1} Install 1-2 fork rod into 1-2 shifter fork via the hole
) - on the rear of transmission case. j
- {2) Align the holes in rod and fork, and drive straight

Washer (20.5 x 26 X t) _' pin {6 x 22) into these holes using STRAIGHT PIN
Part No. Thickness mm {in) REMOY‘ER (33879 1300)" 1
803020151 0.4 {0.018) a. Set other r? s to Neutral. .
209020162 11 0.043) b. Mall((a sure_lnterlock plunger {5.56 x 19.6) is on the
el 1.5 10,959 3;4;\0: II":?’ :l::.3 4 shifter fork and rod
stallatio -4 shifter for .
803020154 1.9 (0.079) (1) Install interlock plunger (3 x 11.9) onto 3-4 fork
803020165 2.3 {0.091) rod. -
Apply a coat of grease to plunger to prevent it from
falling. '

{2} Install 3-4 fork rod into 3-4 shifter fork via the hole
on the rear of transmission case.
{3} Align the holes in rod and fork, and drive straight
piri (6 x 22) into these holes.

a. Set reverse fork rod to Neutral.

b. Make sure interlock plunger {installed before) is on
the reverse fork rod side. _
8) Install 5th shifter fork onto the rear of reverse fork

RE Thickness gauge rod. Align holes in the two parts and drive straight pin
T l into place. - ;
v _/ ' 9) Position balls {7.1438 mm dia.), checking ball springs
e : ‘ B3-056| ° and gaskets into 3-4 and 1-2 rod holes, and install plugs.
i Fig. 114 Replace gasket with a new one.

! 3. _COMBINATION OF TRANSMISSION CASE

T 26-32 .
{2.7 — 3.3, 20 — 24}

T ‘25 (2.5,18)

¥

T : N:m lkg-m, ft-Ib}
* | Adjustment parts

T 1001.0,7}

B3-997

Fig. 115
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1} Adjustment of input shaft holder shim

{1} Place transmission main shaft ASSY and input
shaft CP on transmission main case without shim.
(2) The proper number of shim can be determined
as follows: _ :
-~ D=A-(B+ C)

A: Main case length as shown in the figure.

A = 353 mm {13.90 in)
B: Input shaft CP length as shown in the figure.
C: Main shaft ASSY length as shown in the figure.

[W6B3] 3-1
"Rimension D mm {in) No. of shims
52,46 — 53.23 (2,0654 — 2.0957) —
51.96 — 52.45 (2.0457 — 2.0650) i
51.34 — 51.95 {2.0213 — 2.0453) 2

The thickness of shim is 0.45 to 0.55 mm (0.0177 to

0.0217 in).

B3-611

B3-612

Fig. 116

B3-613

Fig. 118
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2) Alignment marks/figures on hypoid gear set

The upper figure on driven pinicn is the match number
for combining it with crown gear. The lower figure is for
shim adjustment. If no lower figure is shown, the value
is zero. The figure on crown gear indicates a number for
combination with drive pinion.

83-069

Fig. 119
3) Adjustment of drive pinion shim

(1) Place drive pinion shaft ASSY on right hand
transmission main case without shim and tighten
bearing mounting bolts,

(2) Inspection and adjustment of GAUGE ASSY
{4999217500).
a. Loosen the two bolts and adjust so that the scale
indicates 0.5 correctly when the plate end and the
scale end are on the same level.
b. Tighten two bolts.

1 Plate
2 SCALE {800914108)

B3-060

Fig. 120

(3) Position the gauge by inserting the knock pin of

gauge into the knock hole in the transmission case.

(4) Slide the drive pinion gauge scale with finger tip
and read the value at the point where it matches with
the end face of drive pinion,

64

Adijust clearance to zero
without shim

B3-061

Fig. 121

{6) The thickness of shim shall be dstermined by
adding the value indicated on drive pinion to the
value indicated on the gauge. (Add if the figure on
drive pinion is prefixed by + and subtract if the fig-
ure is prefixed by —.)

Select one to three shims from the next table for the
value determined as described above and take a
shim thickness which is closest to the said value,

Drive pinien shim
Part No. Thickness mm (in}
32295AA031 0.150 (0.0069)
32205AA041 0,176 {0.0089)
32205AA051 0,200 (0,0079)
32205AA081 0.226 (0.0089)
32295AA071 0.250 {0.0098)
32295AA081 0.276 {0.0108)
32205AA001 0.300 {0.0118)
32296AA101 0.500 {0.0197)

4) Install differential ASSY on left hand transmission
case,
a. Wrap the left and right splined sections of axle shaft

with vinyl tape to prevent scratches.
b, Be careful not to fold the sealing lip of oil seal.
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6) Put main shaft ASSY, needle bearing, high-low syn-
chronizer ring, oil guide and input shaft CP together.

Fig. 122 .

a. When installing high-low synchronizer ring, align
the ring groove and insert.

b. Be sure to install the input shaft holder shims (0 to
2 sheets) selected before. : '

8) Transmission main shaft ASSY
{1} Install high-low shifter fork and two high-low

shifter pieces as a unit onto high-low shifter sleeve.
{2} Raise transmission main shaft ASSY slightly and

{3} With transmission main shaft ASSY held in that
position, insert high-low shifter shaft into hole in LH
transmission case,

{4} Instali washer onto high-low shifter shaft.

a. Be careful not to separate input shaft CP from main
shaft ASSY. :

b. Make sure that oil guide is positioned in the groove
of main case (LH).

¢. Be sure straight pin is positioned in the hole of nee-
dle bearing.

d. Apply a coat of gear oil to the nylon tip of fork.

e. Face the cutout section of circlip on the bearing
outer race (rear end of main shaft) toward the drive
pinion shaft.

7) Install drive pinion shaft ASSY with shims selected
before into transmission case,

Ensure that the knock pin of the case is fitted into the
hole in the bearing outer race. :

8) Selection of suitable 1st-2nd, 3rd-4th and 5th shifter
fork CP’s. A

Set transmission main shaft ASSY and drive pinion
shaft ASSY in position (so there is no clearance
between the two when moved all the way to the front).
Select suitable 1st-2nd, 3rd-4th and 5th shifter fork CP's
so that coupling sleeve and reverse driven gear are

turn it 90° over the transmission. positioned in the center of their synchronizing
mechanisms,
1st-2nd shifter fork CP 3rd-4th shifter fork CP Gth shifter fork CP
Part No. . | No. Remarks Part No. No. Remarks Part No. No. Remarks

Moves 0.2 mm {0.008

32804AA060 1 in) closer to 1st gear

32810AA060 1

Moves 0.2 mm (0.008
in} closer to 4th gear

Moves 0.2 mm {0.008

32812AA060 1 in} closer to Bth gear

32804AA070 " | Positions in the center | 32810AA070

Positions in the center | 32812AA070 Positions in the center

Moves 0.2 mm {0,008

32804AA080 3 in} closer to 2nd gear

32810AA100 | 3

Moves 0.2 mm {0,008
in) further from 5th
gear

Moves 0.2 mm (0,008

in) closer to 3rd gear 32812AA100 | 3

- Coupling s
?6":'-’374) Reverse driven gear 3rd drive gear ., 9.3 8.3 pling sleeve
1st driven — 9.5 . cP {0.366) {0.368)
gear cP off = == {0 374, _——{ /’— 2nd driven
\ L ) /L gear CP 4th drive gear CP
\ — [ e, ——
] 1 pr— N
- J ’ fam
l
) ﬁ%ﬂﬁ_ P' ?@J{ =
F / - ! l J | - D
o——ro{ S piye— = '
M o [}
i
I
- AT -
— - A o
Unit: mm {in) " B3-0683 Unit: mm {in) BS-OQH

Fig. 123

Fig. 124
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8.3 mm

0.366 In)
Coupling sleeve

Sth drive gear

* {0 mm bolt

B3-067

Fig. 125

9} Inspection of rod end clearance,

Measure rod end clearances A and B. If any clearance is
not within specifications, replace rod or fork as
required. :

0.6 — 1,6 mm {0.020 — 0.059 in)
0.6 — 1.4 mm {0.024 — 0,056 in)

A 1st-2nd to 3rd-4th
8: 3rd-4th to 6th

/

B3-066

Fig. 126
10} Combination of transmission case.

(1) Wipe off grease, oil and dust on the mating sur-
faces of transmission cases with white gasoline, and
apply liquid gasket, and then put case right hand and
left hand together.

Liquid gasket:
Three-bond 1215 or equwalent

(2) Tighten 17 bolts with bracket, clip, etc. in the fol-
lowing sequence.

Fig. 127

Tightening torque:
8 mm bolt
_ 23 — 26 N*'m (2.3 — 2.7 kg-m, 17 — 20 ft-lb)
10 mm bolt
36 — 42 N*m (3.7 — 4.3 kg-m, 27 — 31 ft-lb)

a. Insert bolts from the bottom and tighten nuts at the
top.

b. Put cases together so that drive pinion shim and
input shaft holder shim are not caught up in between.
¢. Confirm that counter gear and speedometer gear
are meshed, and high-low shifter shaft is inserted per-
fectly.

11) Tighten ball bearing attachment boits.

12) Install input shaft holder attaching bolts.

13) Backlash adjustment of hypoid gear and preload
adjustment of roller bearing.

Support drive pinion ASSY with special tool. [Full-time
4WD only}

STOPPER
{498427100)

B3-068

Fig. 128

(1) Place the transmission with case left hand facing
downward and put WEIGHT on bearing cup.

(2) Screw retainer ASSY into case left hand from the
bottom with WRENCH. Fit HANDLE on the transmis-
sioh main shaft. Shift gear into 4th or 5th and turn the
shaft several times. Screw in the retainar while turn

B
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ing HANDLE until a slight resistance is felt on
WRENCH.

This is the contact point of hypoid gear and drive
pinion shaft. Repeat the above sequence several
times to ensure the contact point. ‘

WEIGHT
(399780104)

HANDLE |
489927100}

‘| WRENCH (498787000)

- B3-069
Fig. 129 N , '
(3) Remove weight and screw in.retainer without

O-ring on the upper side and stop at the point where
slight resistance is felt.

At this point, the backlash between the hypoid gear
and drive pinion shaft is zero. ' '

B83-070

Fig. 130

{4} Fit lock plate. Loosen the retainer on the lower
side by 1-1/2 notches of lock plate and turn in the

. retainer on the upper side by the same amount in
order to obtain the backlash.

The notch on the lock plate moves by 1/2 notch If the

plate is turned upside down. _ '
(B} Turn in the retainer on the upper side additionally
by 1 notch in order to apply preload on taper roller
bearing.
{6) Tighten temporarily both the upper and lower
lock plates and mark both holder and lock plate for
later readjustment.

{7) Turn transmission main shaft dozens of turns
while tapping around retainer lightly with plastic
hammer.

(8) Set DIAL GAUGE and MAGNET BASE. Insert the
needle through transmission oil drain plug hole so
that the needle comes in contact with the tooth syr-
face at a right angle ahd check the backlash.

Backlash: o
0.13 — 0.18 mm {0.0051 — 0.0071 in)

a) If backlash outside fépeciﬂed range, adjust it by
turning holder in RH case. '

- b) Turning holder pawl 1/2 rotation changes backlash

by approximately 0.04 mm (0.0016 in).

DIAL GAUGE -
(498247100)

MAGNET BASE
(4982_4700?)

B83.071

Fig. 131

(9) Check tooth contact of hypoid gear as follows:

Apply a uniform thin coat of red lead on both tooth

surfaces of 3 or 4 teeth of the hypoid gear. Move the -
hypoid gear back and forth by turning the transmis-

sion main shaft until a definite contact pattern is -
developed on hypoid gear, and judge whether face

contact is correct. If it is incorrect, make the following

correction, ‘

® Tooth contact is correct.

Toe

Drive side Heet

Coast side

B3-072

Fig. 132

o Backlash is excessive,
To reduce backlash, loosen holder on the upper
side (case R.H. side} and turn in the holder on the
lower side (case L.H, side) by the same amount.
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Toe
% @ f 5 Drive side Heel Cosst sida
Drive side Coast side .
B3-073 B3-076
Fig. 133 Fig. 136
® Backlash is insufficient, 14) After checking the tooth contact of hypoid gears,

To increase backlash, loosen holder on the lower remove the lock plate. Then loosen retainer until the
side {case L.H. side} and turn in the holder on the O-ring groove appears. Fit O-ring into the groove and
upper side (case R.H. side) by the same amount,  tighten retainer into the position where retainer has
been tightened in.
Tighten lock plate.

Tightening torque: _
22 — 27 N*m
{2.2 — 2.8 kg-m, 16 — 20 ft-Ib)
Carry out this job on both upper and lower retainers.

Drive side Coast side 15) Selecting of main shaft rear plate.
Using DEPTH GAUGE, measure the amount (A} of bal[
bearing protrusion from transmission main case surface

B3 074 and select the proper plate in the following table.
Fig. 134
® The drive pinion shim selected before is too thick. Special too:

Reduce its thickness. DEPTH GAUGE {498147000)

Dimension A

mm {in) Part No. Identification
_(0.13'705——15.11126) 32204AA040 1 |
(0.135':: — gﬁgﬂ) 32294AA050 2
e Before measuring, tap the end of main shaft by the

id

rive side Coant side plastic hammer lightly in order to make the clearance
2ero between the main case surface and the moving
B3-o7s| flange of bearing.

Fig. 135
¢ The drive pinion shim selected before is too thin.
increase its thickness.
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) 5

. B3-077

Fig. 137

16) Install ball, checking ball spring and gasket in trans-
mission case and tighten plug.

17) Install high-low shifter lever CP- onto high-low
shifter shaft extending from RH transmission case, and
' secure with straight pin (6 x 22).

Pay attention to the direction of high-low shifter lever
CP when installing. :

18) Install low switch.
19) Install clutch release lever and bearing.
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7. Transmission Case (1600°1800cc FWD)

A: DISASSEMBLY

1. SEPARATION OF TRANSMISSION

g

4
P 3
~ - N

B3-998

Fig. 138

1} Remove clutch release lever and bearing. {Refer to
2-11 ¢lutch.)

2) Remove bearing mounting bolts,

3) Remove main shaft rear plate.

4) Separating transmission case.

{1} Putvinyl tape around splines of right and left axle
drive shafts to prevent damage to oil seals.

{2} Separate transmission case into right and left
cases by loosening seventeen coupling bolts and
nuts.

5) Remove drive pinion shaft ASSY from LH transmis-

sion case,

Use a hammer handle, etc. to remove if too tight.

6) Remove main shaft ASSY.

7) Remove differential ASSY.

a. Be careful not to confuse right and left roller bear-

ing outer races.
b. Be careful not to damage retainer oil seal.
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’ 2. TRANSMISSION CASE

1) Drive out spring pin, and remove 5th shifter fork,

SPECIAL TOOL:
Axle shaft oil seal installer (399790110)

Special tool:
STRAIGHT PIN REMOVER 2: 398791700

2) Remove three plugs, springs and checking balls.
3) Remove 3-4 shifter fork and 3-4 fork rod by loosen-
ing shifter fork screw.

When pulling out rod, keep other rod in neutral. Also,
turn 3rd-4th rail 90° and remove it in order not to drop
plunger.

4) Drive out straight pin from 1-2 shifter fork CP with
STRAIGHT PIN REMOVER 2, and remove fork CP and
1-2 fork rod.

5) Removing reverse idler gear

Pull out straight pin and reverse idler gear shaft. Then
remove reverse idler gear CP and washer.

When pulling out straight pin, wash off oil and blow air
on it for easy removal.

6) Removing arm and rod

Remove outer snap ring and pull out reverse fork rod

arm with ball, spring and interiock plunger from rod.
Then take out rod.

When pulling out reverse shifter rod arm, be careful
not to let hall pop out of arm.

6) Remove differential side retainer ASSY.

B3-052

Fig. 140

7) Removing spesdometer driven gear

Remove outer snap ring and pull out speedometer
driven gear. Next, remove speedometer shaft CP and
washer from main case. '

B: ASSEMBLY

1. TRANSMISSION CASE

1) Assembly of differential side retainer
Press-fit oil seal to differential side retainer using special
tool.

71

a) Oil seal must be press-fitted from rear side of
retainer. '

b) The oil seals are available in RH and LH types which
must be installed correctly.

2) Installation of retainer
Install transmission case to TRANSMISSION STAND,

and screw-in side retainer assembly from lower side of
case using WRENCH ASSY. :

Spaecial tool:
WRENCH (499787000)

Side retainer assembly must not be screwed as deep
as the normal position.

3) Installation of reverse fork rod arm

(1) Install reverse fork rod to LH transmission case.
{2) Putspring and ball into reverse fork rod arm, and
push in ACCENT POLE INSTALLER.

1 Arm (Reverse fork rod )
2 INSTALLER (399411700}

B3-617

Fig. 141

(3) Push out INSTALLER using reverse fork rod, and
secure with outer snap ring. '

4) Install reverse idler gear and reverse idler gear shaft
and retain with straight pin.

Reverse idler gear
Shaft
Straight pin

B3-618

Fig. 142
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5) For reverse shifter rail, install ball, spring and gasket Clearance: ‘
into case and tighten plug. , 0 — 0.5 mm {0 — 0.020 in)
Tightening torque:
18.1 — 21.1 N*m
(1.85 — 2.15 kg-m, 13.4 — 15.6 ft-Ib) Washer (18Bx21xt rn‘m) .
: Part No. Thickness mm {in}
‘ 0.6 —08
803015081 0.024 — 0.031)
803015082 (0039 _ 0047
1.4—1.8
803016083 (0.065 — 0.063)
1.8 — 20
803015084 (0.071 — 0,079)
1-Plug 2.2—24
2 Gasket 803015085 (0.087 — 0.094)
3 Spring ‘
4 Ball
83-619
Fig. 143 _
6) Adjustment of reverse idler gear CP position,
7) Shift reverse fork rod to reverse side, and adjust
reverse shifter lever position so that the specified clear-
ance Is obtained between idler gear and LH case wall.
Clearance: R Thicknass gauge
1.5 — 3.0 mm (0.059 — 0.118 in} J
—/ B3-056

Fig. 145

9) Installation of plunger (5.56 x 10.1)

Fit plunger into LH transmission case and reverse
shifter rod arm.

Be sure to insert the correct plunger.

1st-2nd shifter rod

3 x 11.9 plunger [ ?rd-4th shifter rod
A | 1

1 Clearence: 1.6 — 3.0 mm
(0.069 — 0.118 in}
2 Reverse idler gear

B83-620 fi’,‘,‘:
Fig. 144 | T
Reverse shifter lever Snap evarss shiftor rod
Part No. Mark Remarks ring
440627101 1 Recedes from the case wall 5.556 bali 6.86x10.1 plunger
440627102 Nomark | Standard Reverse shifter ruil arm . B3622
440627103 3 Moves to the case wall Flg. 146
10) Installation of Gth shifter fork
8) Clearance adjustment Install 5th shifter fork to reverse fork rod, and drive in

Move reverse shifter lever to Neutral. Using washer(s), straight pin.

adjust reverse idler gear-to-transmission case wall
clearance to specifications,
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B3-623

Fig. 147

11} Installation of 3rd-4th shifter fork

Install 3rd-4th shifter fork. Fit plunger (3 x 11.9) to 3rd-
4th fork rod, insert the fork rod into transmission case to
connect fork and rod,

Tightening torque:
181 — 21.1 N*'m :
{1.85 — 2.15 kg-m, 13.4 — 15.6 ft-Ib)

a) When inserting 3rd-4th fork rod, keep other rods in
neutral position.

b) When inserting 3rd-4th fork rod into case, rotate it
90° so as to prevent plunger from dropping.

B3-624

Fig. 148

12) Installation of 3rd-4th rod plug
Fit the following parts into 3rd-4th rod plug hole of
transmission case, and tighten plug.

(1) Ball (7.1438)

{2) Checking ball spring

(3) Aluminium gasket (Use new part.)

Tightening torque:
- 18.1 = 21.1 N'm
(1.85 — 2.15 kg-m, 13.4 — 15.6 ft-lb)

13} Insert plunger {5.66 x 10.1) into hole of transmis-
sion case,
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14) Installation of 1st-2nd shifter fork
Install 1st-2nd shifter fork, and insert 1st-2nd fork rod,
then connect fork and rod with straight pin (6 x 7.7).

When inserting 1st-2nd fork rod, keep other rods in
neutral position.

15) Installation of 1st-2nd rod plug

Insert the following parts into 1st-2nd rod plug hole of

transmission case, and tighten plug.
(1) Ball (7.1438)

{2) Checking ball spring
(3} Aluminium gasket (Use new part.)

Tightening torque:
18.1 — 21.1 N*m
(1.85 — 2.15 kg-m, 13.4 — 15.6 ft-lb)

16} Installation of speedometer driven gear
(1) Put washer and speedometer shaft into RH case,
then press-fit oil seal into the case using special 100l
and press,

Special tool:
PRESS (899824100) or (499827000)

(2) Install speedometer driven gear, and secure with
outer snhap ring.

¢ When using old shaft, ensure that it is free from
wear, rust, and damage. If worn, rusted, or
damaged, replace with a new one,

® Do not re-use oil seal.

2. COMBINATION OF TRANSMISSION CASE
1) Alignment marks/figures on hypoid gear set

B3-059

Fig. 149

The upper figure on driven pinion is the match number

for combining it with crown gear, The lower figure is for

shim adjustment. If no lower figure is shown, the value

is zero. The figure on crown gear indicates a number for

combination with drive pinion.

2) Adjustment of drive pinion shim .
{1) Place drive pinion shaft on transmission main
case (R.H.} without shim and tighten drive pinion.

L
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Tightening torque:
26 — 32 N*m (2.7 —— 3.3 kg-m, 20 — 24 ft-Ib}

(2) Inspection and adjustment of GAUGE ASSY
(499917101).
a. Loosen the two bolts and adjust so that the
scale indicates 0.5 correctly when the plate end
and the scale end are on the same level.
b. Tighten two bolts.

1 Plate
2 SCALE (899914108}

B3-060

Fig. 150
(3) Position the gauge by inserting the knock pin of
gauge into the knock hole in the transmission case.
* (4) Slide the drive pinion gauge scale with finger tip
and read the value at the point where it matches with
the end face of drive pinion.

Adjust clearance to zero
without shim

B3-061

Fig. 151

{5) The thickness of shim shall be determined by
adding the value indicated on drive pinion to the
value indicated on the gauge. (Add if the figure on
drive pinion is prefixed by + and subtract if the fig-
ure is prefixed by — )

.- Select one to three shims from the next-table for the
value determined as described above and take a
shim thickness which is closest to the said value.

Drive pinion shim

Part No. Thickness mm (in}
32295AA110 0.16 {0.0069)
32295AA120 0.176 {0.0068)
32285AA130 0.20 {0.0079)
32296AA140 0.226 {0.0089)
32295AA150 0.26 {0.0098)
32295AA160 0.276 {0.0108)
32295AA170 0.30 (0.0118)
32285AA180 0.50 (6.0197)

3} Install differential ASSY onto LH transmission case,

B3-628

Fig. 152

a. Wrap the left ahd right splinaed sections of axle shaft
with vinyl tape to prevent scratches,
b. Be careful not to fold the sealing lip of oil seal.

4) Transmission main shaft ASSY

Install needle bearing and oil seal onto the front of
transmission main shaft ASSY, and position in LH trans-
mission case, '

a. Wrap clutch splined sectiorfwith vinyl tape to pre-
vent damage to oil seal. '

b. Apply grease {(Unilube #2 or equivalent) to the seal-
ing lip of oil seal.

c¢. Align the end face of seal with surface A of LH trans-
mission main case when installing oil seal.

A

B3-629

Fig. 153
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’ d. Be careful not to drop oil seal when installing RH
transmission main case. Reverse driven gest -
e. Make sure straight pin is positioned in hole i in nee- 15t driven gear 2nd driven geer
dle bearing’s outer race. 9.6 mm _
A . 9.6 mm
5) Install drive pinion shaft with shims selected before (0.374 in)- 10.874 in)
into transmission case. '
Ensure that the knock pin of the case is fltted into the
hole in the bearing outer race.
6) Selection of suntable 1st-2nd, 3rd-4th and 5th shifter J‘l’ A fb
fork CP’s. :
Set transmission main shaft ASSY and drive pinion
shaft ASSY in position {so there is no clearance , - B3.630
bétween the two when moved all the way to the front). & S —
Select suitable 1st-2nd, 3rd-4th and bth shifter fork CP’s ig. 154
so that coupling sleeve and reverse driven gear are
positionad in the center of their synchromzmg mecha—
nisms,
1st-2nd shifter fork CP - 93mm  9.3mm
{0.366in)  (0.366in)
’ Part N identification Remark - o 4th drive gear
0, Mark arks. 3rd drive
- - gear
' 32804AA001 1 Moves 03 mm {0012 in}
toward 2nd gear )
32804AA011 No mark ~ |Standérd %
32804AA021 3 Moves - 0.3 mm (0.012 in)
: toward 1st gear
- : B3-631
3rd-4th shifter fork Fig. 155
Identification —
Part No. Mark Remarks 9.3 mm (0,366 in)
32810AA110 1 Moves 0.6 mm {0.024 in) _
. toward 4th gear 6th driven gear Coupling sleave
i Maves 0.3 mm {0.012 in)
32810AA120 2 toward dth gear :
. 32810AA130 No mark Standard .
32810AA140 4 Moves 0.3 mm- {0.012 in}
' toward 3rd gear
Moves 06 mm (0.024 in} 1
32810AA150 5 toward 3rd gear il
11 iy
ke e et
'5th shifter fork CP 1L L J B3-632
Part No. Iden;,ilf;c::tion« Remarks Fig. 156 _
: 7) Inspection of rod end clearance.
Moves 03 mm (0.012 in)| Measure rod end clearances A and B. If any clearance is
32812AA032 v “:;’ra:i' o not within specifications, replace rod or fork as
~ 2 required.
32812AA042 No mark Standard Unit: mm {in}
32812AA052 3 Recedes 0.3 mm {0.012 in) from A B
: - gear side 03— 16 0.3—1.6
Clearance {0.012 — 0.063) {0.012 — 0.063)
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o
?

8) Wipe off grease, oil and dust on the mating surfaces
of transmission cases with white gasoline, and apply
liquid gasket, and then put case {RH} and (LH) together.

9

B3-633

Liquid gasket:
Three-bond 1215 or equivalent

g} Tighten 17 bolts with bracket, clip, etc. in the follow-
ing sequence.

* 10 mm bolt

B83-067

Fig. 158

Tightening torque:
8 mm bolt
23 — 26 N'm (2.3 — 2.7 kg-m, 17 — 20 ft-Ib)
10 mm bolt
36 — 42 N*m (3.7 — 4.3 kg-m, 27 — 31 ft-Ib)

a. Put cases together so that drive pinion shim is not
caught up between.

b. Confirm that speedometer gear is meshed and is
inserted perfectly.

10) Tighten ball bearing attaching bolts at the drive pin-
ion shaft rear.
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Tighteéning torque:
26 — 32 N°'m
(2.7 — 3.3 kg-m, 20 — 24 ft-Ib)

11) Backlash adjustment of hypoid gear and preload
adjustment of roller bearing.

(1) Place the transmission with case (LH) facing
downward and put WEIGHT on bearing cup.

(2) Screw retainer ASSY into case {LH) from the bot-
tom with WRENCH. Fit HANDLE on the transmission
main shaft. Shift gear into Gth and turn the shaft sev-
aral times. Screw in the retainer while turning HAN-
DLE until a slight resistance is felt on WRENCH.

This is the contact point of hypoid gear and drive
pinion shaft. Repeat the above sequence several
times to ensure the contact point,

WEIGHT

HANDLE
1489927100}

WRENCH {489787000)

B3-069

Fig. 159

{3) Remove weight and screw in retainer without
O-ring on the upper side and stop at the point where
slight resistance is felt.
At this point, the backlash between the hypoid gear
and drive pinion shaft is zero.

WHENCH (499787000)

B83-070

Fig. 160
{4} Fit lock plate. Loosen the retainer on the lower
side by 1-1/2 notches of lock plate and turn in the

retainer on the upper side by the same amount in
order to obtain the backlash.
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’ The notch on the lock plate moves by 1/2 notch if the
plate is turned upside down.

(5) Turn in the retainer on the upper side additionally
by 1/2 to 1 notch in order to apply preload on taper
roller bearing. .

{6) Tighten temporarily both the upper and lower
lock plates and mark both holder and lock plate for
later readjustment.

{7} Turn transmission main shaft dozens of turns
while tapping around retainer lightly with plastic
hammer.

(8) Set DIAL GAUGE and MAGNET BASE. Insert the
needle through transmission oil drain plug hole so
that the needle comes in contact with the tcoth sur-
face at a right angle and check the backlash.

Backlash:
0.13 — 0.18 mm (0.0051 — 0.0071 in) -

/]
DIAL GAUGE
(498247100}

MAGNET BASE
(498247001}

B3-071

Fig. 161

12) Checking tooth contact of hypoid gear.

Apply a uniform thin coat of red lead on both tooth
' surfaces of 3 or 4 teeth of the hypoid gear. Move the

hypoid gear back and forth by turning the transmission

main shaft until a definite contact pattern is developed

on hypoid gear, and judge whether face contact is cor-

rect. If it is incorrect, make the following correction.

{1) Tooth contact is correct,

A

Toe
Drive side Hesl

N

Coant side

B3-072

Fig. 162

(2) Backlash is excessive.

To reduce backiash, loosen holder on the upper side
(case R.H. side} and turn in the holder on the lower
side {case L.H. side} by the same amount.

2 :;-Tou
Heel Coast side

Drive side

B3-073

Fig. 163

{3} Backlash is insufficient.

To increase backlash, loosen holder on the lower
side (case L.H, side) and turn in the holder on the
upper side (case R.H. side) by the same amount.

A,

Drive side Heel Coast side

B3-074

Fig. 164

{4) The drive pinion shim selected before is too thick.
Reduce its thickness.

77




3-1 [W7B2]

MANUAL TRANSMISSION AND DIFFERENTIAL

Toe

Drive side Heel Coast side

B3-075

|

Fig. 165

(5) The drive pinion shim selected before is too thin.
Increase its thickness.

Coast side

B3-076

Fig. 166

13) After checking the tooth contact of hypoid gears,
remove the lock plate. Then loosen retainer until the
O-ring groove appears. Fit O-ring into the groove and
tighten retainer into the position where retainer has
been tightened in.

Tighten retainer lock plate.

Tighfening torqué:
25 N'm {2.5 kg-m, 18 ft-Ib)

Carry out this job on both upper and lower retainers.
14) Selecting of main shaft rear plate.

Using DEPTH GAUGE, measure the amount {A) of ball
bearing protrusion from transmission main case surface
and select the proper plate in the following table.

_B3ex1
Fig. 167 —
Dir:‘emns:i;? A ‘Part Number Disc;il:rg't:tion
01772 _otezn | 410" Tor.1
(0.147'2; —_ g:?gm 441347002 T81-2

Before measuring, tap the end of main shaft by the
plastic hammer lightly in order to make the clearance
zero between the main case surface and the moving
flange of bearing.

15) Install rear case & shifter ASSY

Tightening torque:
23 — 26 N'm (23—27 kg-m, 17—20ft -Ib)

Be sure gasket is positioned on the rear of the case.

16) Neutral position adjustment
(1) Shift gear into 3rd gear position.
(2} Shifter-arm turns lightly toward the 1st/2nd gear
side but heavily toward the reverse gear side
because of the function of the return spring, until arm
contacts the stopper. '
(3) Make adjustment so that the heavy -stroke
{reverse side) is a little more than the light stroke
{1st/2nd side).
(4} To adjust, remove boits holding reverse check
sleeve ASSY to the case, miove sleeve ASSY
outward, and place adjustment shim (0 to 2 ea.)
between sleeve ASSY and case to adjust the clear-
ance,

Be careful not to break O-ring when placing shim(s).

78

Adjustment shim

Part No. Thickness mm {in}
32190AA000 0.15 {0.0058)
32190AA010 0.30 {0.0118)

¢  When shim is removed, the neutral position will
move closer to reverse; when shim is added,
the neutral position will move closer to 1st gear.
e If shims alone cannot adjust the clearance,

replace reverse accent shaft and re-adjust.
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Revarse accent shaft
Past No. {dentification Remarks
Mark
32188AA040 . Neutral position is closer to 1st
gear.
32188AA011 No mark Standard
32188AA050 3 Neutral position is closer to
revarse gear.

17} Reverse check plate adjustment.

Shift shifter arm CP to “5th” and then to reverse to see
if reverse check mechanism operates properly. Also
check to see if arm returns to Neutral when released
from the reverse position. If arm does not return
properly, replace reverse check plate.

Reverse check plate

Part No. No. Angle & Remarks
32189AA000 0 28° - | Arm stops closer to “Bth".
32189AA010 1 31° | Arm stops closer to “Bth".
32189AA020 2 34° |Standard
32189AA030 3 ar Arm stops. closer to

reverse.
32189AA040 4 a0 A stops closer to
reverse.
120°

ldentification No.

B3-043

Fig. 168

18) instali clutch release lever and clutch release bear-
ing.

8. Drive Pinion ASSY (Full-time
4WD)

A: DISASSEMBLY

1. DRIVE PINION SHAFT

1} Straighten lock nut at staked portion. Remove the
lock nut using HOLDER and STOPPER.

HOLDER (889884100}

STOPPER (498427100)

SOCKET WRENCH
899288608}

-
V-
Fig. 169

2) Withdraw drive pinion from driven shaft.

Remove differential bevel gear sleeve (1), Adjusting
washer No. 1 @) (25 x 37.5 x t), Adjusting washer No. 2
® (25 x 37.5 x 4), thrust bearing @ (25 x 37.5 x 3),
needle bearing ® (25 x 30 x 20), drive pinion collar §),
needle bearing @ (30 x 37 x 23) and thrust bearing
(33 x50 x 3).

B3-911

Fig. 170
3) Remove roller bearing and washer (33 x 50 x b)
using REMOVER and PRESS.

Do not reuse roller bearing.

L
°;::D
9 D

0
0 REMOVER

o (298077000}
IEY i

B3-080
Fig. 171
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2. DRIVEN GEAR ASSY 7) Remove 1st driven gear, 2nd gear bushing, gear and

Attach a ¢loth to the end of driven shaft (on the fric. 1P using REMOVER and PRESS.

. . o . . . Replace gear and hub if necessary. Do not attempt to
E:;n:: :Lii::;:::izn:r:(y:n:e: ‘:m)g:urmg disassem disassemble if at all possible because they must engage

) at a specified point. If they have to be disassembled,
1) Straighten lock nut at staked portion. Remove the sk the engaging point beforehand.

lock nut using SOCKET WRENCH 50 and HOLDER.

HOLDER SOCKET WRENCH (50}
(899884100}

PRESS
{499757002)

REMOVER
{829714110)

B3-084

B3-081]  Fig, 175
Fig. 172 8) Remove sub gears for 1st and 2nd driven gear.
2) Remove 5th driven gear using REMOVER.

B: ASSEMBLY

1. GEAR & HUB ASSY

REMOVER ™~
{499857000)

14t gear side
2nd gear side

——y

83-082

Fig. 173 %\
3) Remove woodruff key. -

I
4) Remove roller bearing (42 x 74 x 40) and 3rd & 4th '
driven gear using REMOVER. B3-085
Fig. 176

Position open ends of springs 120° apart.

PRESS
(499757002}

REMOVER

___;J/ {899714110}
iﬁ!&' /

=y

B3-083

Fig. 174
5} Remove the key.
6) Remove 2nd driven gear ASSY.
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' 2. DBI_VEN GEAR ASSY
Assemble a driven shaft and 1st driven gear that select
for adjustment the proper radial clearance.
Driven shaft 1st driven gear
- Diameter A
Part No. e Part No. Spec.
mm (in) ~INSTALLER
By | 32281AA270 | Non-turbo (499277200)
32229AA130 (1.9669 — o ?
1.9672) 32231AA290 Turbo . - 4
49.987 —
49.975 3231AA260 Non-turbo Q Ol ApBulw
32220AA120 (1.9672 — e
1.0676) 32231AA280 Turbo : B3-087
Fig. 179
4) Install a set of roller bearing (42 x 74 x 40) onto the
driven shaft using INSTALLER and PRESS.
[ ' :
’ D I e '}
@ , ‘ INSTALLER
. {499277200)
T 1L
] B,
il
2
B3-912 of
: o
Fig. 177 ol B2.088

1) Install 1st driven gear, 1st-2nd baulk ring and gear &
hub ASSY onto driven shaft.

Take care to install gear hub in proper direction.

2) Install 2nd driven gear bushing onto driven shaft
using INSTALLER and PRESS.

Attach a cloth to the end of driven shaft to prevent
damage.

INSTALLER
(489277200}

oL

/INSTALLER
(499587000}

Waste cloth

B3-086

Fig. 178

3) Install 2nd driven gear, 1st-2nd baulk ring and insert
onto driven shaft. After installing key on driven shaft,
install 3rd-4th driven gear using INSTALLER and
PRESS.

Align groove in baulk ring with insert.

81

Fig. 180
5) Position woodruff key in groove on the rear of driven

shaft. Install 5th driven gear onto drive shaft using
INSTALLER and PRESS.

INSTALLER
(499277200}

| BTV |

|||||||

J

I - I
-"
|

{

B3-089

Fig. 181
6) Install lock washer (42 x 563 x 2). Install lock nut (42 x

13) and tighten to the specified torque using SOCKET
WRENCH (50).

Tightening torque:
245+ 10 Nom (25 1 kg-m, 181 7 ft-Ib)
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SOCKET WRENCH
{499987300)

Roiler bearing

B3-090 Knoek pin hole
Fig. 182 Fig. 185

a. Stake lock nut at two points. 2) Install thrust bearing (33 x 60 x 3) and needle bear-
b. Check that starting torque of roller bearing is 0.1 to ing {30 x 37 x 23). Install driven shaft ASSY.
1.5 N*m {1 to 15 kg-cm, 0.9 to 13.0 in-Ib).

B3-093

Drivan shaft ASSY

Spring balancer

L e

B3-094

B091| Fig. 186

Fig. 183 3) Instail drive pinion collar ), needle bearing @ (25
x 30 x 20), Adjusting washer No, 2 @ {25 x 36 x 4},

3. DRIVE PINION SHAFT thrust bearing @ (25 x 37.5 x 3), Adjusting washer No.

1 ® (25 x 36 x t} and differential bevel gear sleeve ®
in that order.

1) Install roller bearing onto drive pinion. Install washer
(33 x 50 x 5) using INSTALLER and PRESS.

Be careful because spacer must be installed in proper
direction,
INSTALLER
""""" (4992772001 Driven shaft
Drive pinlon_ shaft
lo ]
ol o [
- "] 0
0
2 ° INSTALLER . )
b (499277100}
a— -
[M B3-092 éz) és)
Fig. 184 = I ®® &
When installing roller bearing, note its directions (front B3-085

and rear) because knock pin hole in outer race is offset. Fig, 757
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) 4 ADsuSTMENT OF THRUST BEARING PRE- oo —
LOAD S 118+ 8 N°m (12 0.8 kg-m, 86.8= 5.8 ft-lb)

1) After completing the preceding steps 1 through 3,
select adjusting washer No. 2 so that dimension H is
zero through visual check. Position washer {18.3 x 30 x
4} and lock washer (18 x 30 x 2) and install lock nut {18
x 13.5).

3) After removing STOPPER, measure starting torque.

Starting torque;
0.3 — 0.8 N*m (3 — 8 kg-cm, 2.6 — 6.9 in-lb)

Driven shaft
—_—rarﬁHE ?
|

Driva pinion shaft

/— Sleeve

B3-026
Fig. 188
/)
B3-007
Fig. 189

2) Using HOLDER and STOPPER, tighten lock nut to the
specified torque.

HOLDER {(889884100)

STOPPER (498427100}

SOCKET WRENCH
{895988608)

HOLDER (899884100)

SOCKET WRENCH
(899988608}

Torque driver

B3-099

Fig. 191

4) If starting torque is not within specified limit, select
new adjusting washer No. 1 and recheck starting
torque,

Adjusting washer No. 1 )
Part No. Thickness mm {in}
803025051 3.926 {0.1545)
803025062 3.950 {0,1665)
803025063 3.975 (0.1665)
8030265054 4.000 {0.1676)
803025055 4.025 {0.1585)
803025066 4,050 {0.1594)
803025057 4.075 {0.1604)

b} If specified starting torque range cannot be obtained
when a No. 1 adjusting washer is used, then selsct a
suitable No. 2 adjusting washer from those listed in the
following table. Repeat steps (1) through (4} to adjust
starting torque.
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Starting torque Dimension H Washer No.2
Low Small Selact thicker one.
High Large Selact thinner one.
Adjusting washer No, 2 )

Part No. Thickness mm (in}
803025069 3,850 (0.1516)
803026064 4.000 {0.1675)
803025068 4.150 (0.1634)

6} Recheck that starting torque is
range, then clinch lock nut at four positignd®RA*¥
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9. Drive Pinion ASSY (Selective
AWD)

A: DISASSEMBLY

Remove caulking before taking off locknut.
1) Loosen locknut using special tool.

SOCKET WRENCH
{499987003)

Drive pinlon shaft ASSY

HOLDER (899884100}

B3-625

Fig. 192

2) Using special tool, remove 5th needle bearing race,
needle bearing, and transfer drive gear.

Special tool:
- TRANSMISSION SHAFT REMOVER (899864100}
REMOVER {899714110)

3) Removae drive pinion collar,
4) Remove 6th driven gear using special tool and a
press.

Special tool:
5TH DRIVEN GEAR REMOVER (498077000)

B) Remove woodruff key,
8) Using special tool and a press, remove ball bearing
and 3rd and 4th driven gear.

Special tool:
REMOVER (899714110)

Replace roller bearing (41 x 71 x 23) with a new one if
this disassembly is performed.

Special tool:
5TH DRIVEN GEAR REMOVER (498077000}

B: ASSEMBLY

1) Assemble gear & hub ASSY.

1st gear side
2nd gesr side

B3-105

Fig. 193
Position open ends of springs 120° apart.

2) Drive roller bearing onto drive pinion shaft and 1st
driven gear thrust washer using special tool.

1 INSTALLER {439877000)
2 INSTALLER (499277100)
3 st driven gear thrust washer

B3-106

7) Remove 2nd driven gear CP.
8) Using special tool and a press, remove 1st driven
gear CP, 2nd gear bushing, and gear & hub ASSY.

Remove key before removing 2nd gear bushing.

Special tool:
REMOVER (899714110)

9) Using special tool and a press, remove 1st gear
bushing, 1st driven gear thrust washer, and roller bear-
ing (41 x 71 x 23).

Fig. 194

3) Install driven gear bushing {42) onto drive pinion
shaft using the same tools as in step 2) above,

Bushing may be installed with either side up.
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\_ﬂf'_____-—*--

0]
1 INSTALLER (499877000}
2 INSTALLER i499277100)
3 1st-2nd driven gear bushing @

B3-107

Fig. 195

4) Measure outside diameter of 1st driven gear bush-
ing to determine suitable 1st driven gear.

Bushing outside diamater

mm {in) 1st driven gear

41,983 — 41,996

{1.6629 — 1.6534) 32231AA320
41,968 — 41.962

{1.6623 — 1.6528) 32231AA330

41,954 — 41.967 $2231AA40

(1.8617 — 1.8522)

5} Install 1st driven gear, 1st-2nd balk ring and gear &
hub ASSY {already assembled in previous step) to drive
pinion shaft.

Align ring groove with insert.

6) Install tst-2nd driven gear bushing to drive pinion
shaft.

Special tool:
1ST-2ND BUSHING INSTALLER (499277100)

9} Install woodruff key (5 x 6.5 x 1.5} to the rear section
of drive pinion shaft, Using special tool and press,
install Gth- driven gear,

a. Face 5th driven gear in the correct direction. _

Face this surface having groove
10 the rear side

B3-100A |

Fig. 197

b. Be careful not to dislocate woodruff key while
installing 5th gear.

Special tool: :
18T-2ND BUSHING INSTALLER (499277100)

10} Install drive pinion collar and transfer drive gear.
Then, install 5th needle bearing race using special tool
and a press.

1 INSTALLER (499877000)
2 INSTALLER (499277100)
3 1s5t-2nd driven gear bushing

B3-108

Fig. 196

7) Install 2nd driven gear, 1st-2nd balk ring and key to
drive pinion shaft. Then, install 4th-3rd driven gear
using the same tools as above.

8) Install ball bearing {29 x 74 x 38} to drive pinion shaft
using special tool.

Ball bearing may be installed without using the tool.
There should be no problem. '
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Special tool:
4TH-5TH RACE INSTALLER (499877000)

11} Install needle bearing and lock washer, then tighten
lock nut to the specified torque.

Special tool:
SOCKET WRENCH (35) (499987003)
HOLDER (899884100)

Tightening torque:
112 — 124 N*m (11.4 — 12.6 kg-m, 82 — 91 ft-Ib)

Secure lock nut in two places.
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10. Drive Pinion ASSY
(2000°2200cc FWD)

A: DISASSEMBLY

1) Loosen locknut using SOCKET WRENCH (35)
- {499987003) and HOLDER (899884100).

Remove caulking before taking off locknut.

2) Remove 5th driven gear using 5TH DRIVEN GEAR
REMOVER (498077000} and a press.

3) Remove woaodruff key (6 x 6.5 x 1.6).

4} Using REMOVER (899714110} and a press, remove
ball bearing (28 x 74 x 28) and 3rd-4th driven gear.

PRESS
{489767002)

REMOVER

B3-102

Fig. 198
5) Remove 2nd driven gear CP.
6) Remove 3rd-4th driven gear key.

7) Using REMOVER (899714110) and a press, remove
1st driven gear CP, 2nd gear bushing, and gear & hub
ASSY. _

PRESS
(459757002}

REMOVER
1895714110)

©
0
o]

B3-103

Fig. 199

8} Using 5TH DRIVEN GEAR REMOVER and a press,
remove 1st gear bushing, 1st driven gear thrust plate,
and roller bearing (41 x 71 x 23}.

Replace roller bearing (41 x 71 x 23) with a new one if
this disassemnbly is performed.

1 REPLACER (498517000}
2 Race

B3-104|.

Fig. 200

B: ASSEMBLY

1) Assemble gear & hub ASSY,

14t gear side _
2nd gear side ’

Flush surface —¢

B3-105

Fig. 201
Position open ends of springs 120° apart.

2) Drive roller bearing onto drive pinion shaft and 1st
driven gear thrust washer using 1ST-2ND BUSHING

INSTALLER and 4TH- 5TH RACE INSTALLER.
Use new roller bearing.

1 INSTALLER {499877000)
2 INSTALLER (499277100)
3 1st driven gear thrust washer

B3-106

Fig. 202

3) Install 1st-2nd driven gear bushing onto drive pinion

shaft,
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Bushing may be installed with either side up.

1 INSTALLER (498877000)
2 INSTALLER (499277100}
3 1st-2nd driven gear bushing

B3-107

Fig. 203

4) Measure outside diameter of 1st driven gear bush-
ing to determine suitable 1st driven gear.

" Bushing outside diameter
mm {in}

41.983 — 41,996

1st driven gear

(1 ooae 1 e 32231AA320
41.968 — 41.982

{1.6523 — 1.6628) 3231AA30
41,954 — 41.967 - 32231AA340

{1.6517 — 1.8522)

5} Install 1st driven gear, 1st-2nd balk ring and gear &
hub ASSY (already assembled in previous step) to drive
pinion-shaft.

Align ring groove with insert.

8) Install 1st-Znd driven gear bushing to drive pinion
shaft.

1 INSTALLER {499877000)
2 INSTALLER (499277100}
3 1st-2nd driven gear bushing

B3-108

Fig. 204

7} Install 2nd driven gear, 1st-2nd balk ring and key to
drive pinion shaft. Then, install 3rd-4th driven gear.

Special tool:
INSTALLER (499877000}

8) Install ball bearing {29 x 74 x 38) on drive pinion shaft
using INSTALLER.

87

Ball bearing may be installed without using the tool.
There should be no problem.

Special tool:
INSTALLER {499277100)

9) Install woodruff key (5 x 6.5 x 1.5) to the rear section
of drive pinion shaft. Using INSTALLER and press,
install 5th driven gear.

a. Face 5th driven gear in the correct direction,

Face this surface having groove
to the rear side

B83-100A

Fig. 205

b. Be careful not to dislocate woodruff key while
installing 5th gear.

Special tool:
INSTALLER {499277100)

10) Install lock washer and tighten lock nut to the spec-
ified torque.

a. Discard old look nuts, and lock washer; replace
with new ones.
b. Secure lock nut in two places.

Tightening torque:
- 112 — 124 N*m {11.4 — 12.6 kg-m, 82 — 91 ft-ib)

Special tool:
SOCKET WRENCH (35) (499987003)
HOLDER (899884100}
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11. Drive Pinion ASSY
(1600°1800cc FWD)

A: DISASSEMBLY

1) Remove locknut from drive pinion with special toal,
and a vice.

Remove caulking before taking off locknut.

Special tool:
SOCKET WRENCH (35) {499987003)
HOLDER (899884100}

2) Remove following parts:
® Insert stopper plate

¢ Insert guide

® Sleeve and hub ASSY

¢ Balk ring

e 5th driven gear

¢ Needle bearing

3) Using special tool, and a press, remove:
¢ 5th needle bearing race

¢ 5th gear thrust washer

¢ Ball bearing

® 3rd and 4th driven gear

{ Press

TRANSMISSION MAIN SHAFT
REMOVER (899864100)

6th needle beering race

Thrust washer
Ball baaring

3rd and 4th drlven gear

REMOVER {899714110)

B3-625

Fig. 206

4) Firstremove 2nd driven gear and needle bearing (39
X 44 x 23.8) using special tool. Then, using a press,
remove 1st driven gear, 2nd needle bearing inner race,
and gear and hub ASSY. :

Remove key before removing 2nd needle bearing inner
race.

Inner race

Drive pinion Gear and hub ASSY

shaft 1st driven gear

REMOVER
(899714110)

B3-627

Fig. 207

5} Remove 1st needle bearing inner race and gear and
hub ASSY.

1 REPLACER (498517000}
2 Race

B3-634

Fig. 208

B: ASSEMBLY

1) Assemble geér & hub ASSY,

15t gear side
2nd gear side
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Position open ends of springs 120° apart.
2) Assemble sleeve & hub ASSY,

Make sure bent sections of springs on both sides are
kept 180° apart and hooked at hub's holes.

- Insert
Slasve Spring
' /Hub
. B3-635
Fig. 210 :

3) Fit roller bearing in drive pinion shaft. Install 1st
driven gear thrust washer,

1 INSTALLER (499877000}
2 INSTALLER {499277100)
3 1stdriven gear thrust washer

B3-106
Fig. 211
4} Install needle bearing inner race,
1 INSTALLER (498877000)
2 INSTALLER (489277100}
3 1st-2nd driven gear bushing
B3-107

Fig. 212

5) Install needle bearing, 1st driven gear, 1st-2nd ring
and gear & hub ASSY subassembled before,

Take care so that 1st-2nd synchronizer ring groove is
in line with the insert,

B3-636
Fig. 213
6) Install needle bearing inner race.
1 INSTALLER (498877000)
2 INSTALLER (499277100}
3 1s5t-2nd driven gear bushing
B3-108

Fig. 214

7) Install needle bearing, 2nd driven gear.
8) Install key into the groove on drive pinion shaft and
install 3rd-4th driven gear,

1 INSTALLER (8895680100}
2 3rd-4th driven gear

Fig. 215

B3-637
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9) Install ball bearing with special tool.

-INSTALLER
{8909874100)

B3-638

Special tool:
SOCKET WRENCH (499987003)
HOLDER (899884100)

Tightening torque:
73 — 84 N*m (7.4 — 8.6 kg-m, 54 — 62 ft-lb)

Stake the lock nut at 2 points.

12. Input Shaft ASSY (4WD
Dual-range)

Fig. 2186

Some ball bearings may he installed in the drive pinion
shaft without press tightness, but it causes no prob-
lem in practical operation.

10) Install 65th driven gear thrust washer and then,
install 5th needle bearing inner race.

1 INSTALLER (899874100)
2 bGth needle bearing inner race

B3-639
Fig. 217 '
11) Install needle bearing, 5th driven gear, rings, sleeve

& hub ASSY, insert guide, insert stopper plate, lock
washer and lock nut. '

9©O@@@®3@
L J -l’ E | : 1 | J

installing order

Fig. 218
12} Tighten lock nut with special tool.

A: DISASSEMBLY

1} Remove oil guide from input shaft holder. Also,
remove input shaft holder shim.

Numbaer of shims used varies from none to two.

2) Put vinyl tape around input shaft splines to protect
oil seal from damage.
3} Remove inner snap ring (62}.

B3-641

Fig. 219 _
4) Hold input shaft holder stationary and remove input
shaft by tapping its end with a plastic hammer.

1 Input shaft holder
2 Input shaft

B3-642

Fig. 220
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’ 5) Remove outer snap ring. Then remove input shaft
retainer and cotter,

6) Using a press and special tool, remove ball bearing
{25 x 62 x 17).

Remove inner snap ring {62) before pressing.

= - @ Cotter

Ratainer
Snap ring {Outer)
Thickness gauge

RETAINER I
(899858600)

5

B3-645

Fig. 223

3) Drive oil seal [25 x 44 x 10 mm (0.98 x 1.73 x 0.39 in})]
into input shaft holder.

Apply a coat of grease to sealing lips before installing
B3-643| oil seal.

) Fig. 221

B: ASSEMBLY

1} Install ball bearing (25 x 62 x 17} onto input shaft.

Place snap ring (Inner-62) between input shaft gear
and ball bearing beforehand. Use the table above step
(5) as a guide in selecting a suitable snap ring.

DUMMY COLLAR
(398807703)

B3-646

Fig. 224

4} Wrap vinyl tape around shaft splines and insert input
shaft into holder by lightly tapping it by hand.

1 INSTALLER (899580100)
2 PRESS (499757002}

B3-644

Fig, 222 _
2) Install cotter, retainer and snap ring on input shaft.

Select a suitable cotter so that the axial play of ball
beadring is held within 0 to 0.08 mm ({0 to 0.0031 in).

, Wind vinyl
_ Input Shaft Cotter 1ape
Part No, ' Thickness mm {in) B3-647
35204AA000 2.43 (0.0957) Fig. 225
35204AA010 2.51 {0.0088)
35204AA020 2,59 (0.1020)
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5) §pFirig (Inner-62) 1o i"PU: shaft h°:*e'- 13. Main Shaft ASSY (4WD
Y A ing so that clearance between
ﬁlhpfl’iﬁﬁ a:::l::a:?:: is hold within 0 to 0.08 mm (0 to Dual-range)
0.0031 in). | A: DISASSEMBLY
, Snap Ring {Inner-62}
part No. Thickness mm (in) 1) Remove locknut.
205162011 1.75 (0.0689) Remove caulking before taking off locknut.
805162012 1.83{0,0720)
HOLDER (488937000
805162013 1.91 (0.0752)

SOCKET WRENCH
(499987003}

Transmission main
shaft ASSY

B3-113

Fig. 228
2) Remove insert stopper plate, sleeve and hub ASSY
No. 2, balk ring, 5th drive gear CP, and needle bearing
- (32 x 36 x 25.7).
Fig. 226 3) Using special tool and a press, remove:
6} Install O-ring {61.7 x 2.4) and oil guide on input shaft e 5th needle bearing inner race
holder. o Bth gear thrust washer
¢ Ball bearing {25.5 x 65 x 31)
¢ 4th gear thrust washer
i _ ® 4th drive gear CP
® Sleeve and hub assembly
¢ Balk ring
: i ¢ 4th needle bearing
I\ ¥ ‘ e 4th needle bearing inner race
- ® 3rd drive gear CP
® 3rd-4th synchronizing

B3-641

1 O-ring (61,7 x 2.4} Special tool:
2 Oll guide TRANSMISSION MAIN SHAFT
REMOVER (899864100)
B83-648 REMOVER (899714110)

Fig. 227

Replace sleeve and hub with new ones. Do not
attempt to disassemble because they must engage at
a specified point. If they should be disassemble, mark
engagement point on splines beforehand.
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' 4) Remove snap ring (Outer-25} from main shaft, One hols for -

diserimination
{5th hub}

1 Enepring : .
2 EXPANDER (899474100) - B3-116
B3-649 Flg. 231

Fig. 229

6) Remove following parts:
Slesve and hub ASSY No. 3
High-low baulk ring

Low input gear .

Needle bearing (25 x 33 x 24) .
Input low gear spacer _

Ball | =

Needle bearing (27 x 46 X 21)

1 High-low synchronizer hub

2 Shifting Insert’

3 High-ow coupling sleave

4 High-low synchronizer spring

B: ASSEMBLY

B3-117

1) Assemble sleeve & hub ASSY for 3rd-4th, 5th and Fig. 232

high-low synchronizing. Position open ends of spring 120° apart.

2} Instali 3rd drive gear CP, balk ring, and sleeve & hub
ASSY for 3rd-4th needle bearing {32 x 36 x 25.7} on
transmission main shaft.

Align groove in balk ring with shifting insert.
3) Install 4th needle bearing race onto transmission
main shaft using special tool and a press.

Two holes for
discrimination
(3rd-4th hub}

Special tool:
REMOVER (8997141100)
INSTALLER (499877000)

B3-115

Fig. 230
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4) install balk ring, needle bearing (32 x 30 x 25.7), 4th’
drive gear CP and 4th gear thrust washer to transmis-:

sion main shaft. .
Face thrust washer in the correct direction.

Special tool:
SOCKET WRENCH (499987003)
TRANSMISSION MAIN SHAFT HOLDER
(498937000} '

Groove

4th gear side
B83-119

Fig. 233 o
5) Drive ball bearing onto the rear section of transmis-

sion main shaft using special tool and a press.

Special tool:

REMOVER (8997141100). S
* 4TH-STH RACE INSTALLER (499877000)

6) Using the same tools as in step 5) above, install the
following parts onto the rear section of trarismission
main shaft. ‘

o Gth gear thrust washer

Face thrust washer in the correct direction.

Face this surface.
to 5th gear side

B3-120

Fig. 234

e 5th needle bearing race

7) Install the following parts to the rear section of trans-
mission main shaft.

Needle bearing {32 x 36 x 25.7)

6th drive gear

Balk ring

Sleeve & hub ASSY

Insert stopper plate

Lock washer {22 x 38 x 2)

Tighten lock nuts (22 x 13} to the specified torque
using special tool.

a. Align grodvé_ in:-,b_alk ring with shifting insert.

b. Be sure to fit pawl of insert stopper plate into 4 mm
{0.16 in), dia. hole in the boss section of synchronizer
hub. '

Tightening torque:
- 112 — 124 N°m {11.4 — 12.6 kg-m, 82 — 91 ft-lb)

Groove Sleeve

Lbck wasﬁar.
( Lock nut

-

-_-:':_E 4

___________ YL

l." o
Pawl
Insert stopper plate
- Ba.f21 |

Fig. 235 |
c. Secure lock nuts in two places after tightening.

8) Install the following parts to the front section of
transmission main shaft.

e Needle bearing (27 x 46 x 21)

» Ball 3.9538 S .

o Input low gear spacer o

Face the grooved side toward input gear. .

e Needlé bearing (25 x 33 x 24.5)

¢ Input low gear

# High-low baulk ring

e Sleeve & hub ASSY

a. Be careful not to damage the graded section of
transmission main shaft when installing neadle bear-
ingg. =~ T

b. Align high-low baulk ring’s groove with shifting
insert.

9) Install snap ring (Outer-25) to the rod section of
transmission main shaft using special tool.

a. Use only new snap ring {Outer-25).

b. Select a suitable outer snap ring so that axial clear-
ance between snap ring and hub is held within 0.060 to
0.100 mm {0.0024 to 0.0039 in).
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’ Snap ring (Outer-26) . 4th'ne.edle bearing inner race
- — e 3rd drive gear CP
Part No. Thickness mm {in) ® 3rd-4th synchronizing
805025058 - 237 (0.0933) )
. 805025061 _  242(00063) Special tool:
. TRANSMISSION MAIN SHAFT

805025053 2,62 {0.0882) . REMOVER (899714110}
805025054 : 257{0.1012) -
808025088 262 (0'1‘,03” Replace s,la'e_.ve and hub with new ones. Do not
805026066 267 (0.1081) attempt to disassemble because they must engage at
805026057 2.72 {0.1071) a specified point. If they should be disassemble, mark

engagement point on splines beforshand.

Special tool: . )
SNAP RING PRESS {499757002) _ B: ASSEMBLY
SNAP RING GUIDE (499757001)

1) Assemble sleeve & hub ASSY for 3rd-4th, 5th and
high-low synchronizing.

14. Main Shaft ASSY (4WD Sin-
gle-range and 2000°2200cc FWD) diriminaion”
A: DISASSEMBLY e

1) Put vinyl tape around main shaft splines to protect
oil seal from damage. Then pull out oil seal and needle
bearing by hand. ‘

2} Remove locknut.

Remove caulking before taking off Iocknut,

HOLDER (498937000} _ B3-115
Fig. 237
One hole for
discrimination
{6th hub)
SOCKET WRENCH
{499987003)
Transmission main
shaft ASSY
B3-113
Fig. 236
3) Remove insert stopper plate, sleeve and hub ASSY
No. 2, balk ring, 5th drive gear CP, and needie bearing B3-116
(32 x 36 x 25.7). -
4) Using special tool and a press, remove: Fig " ?38 .
e 5th needle bearing inner race Position open ends of spring 120° apart.
e 5th gear thrust washer 2) Install 3rd drive gear CP, balk ring, and sleeve & hub
® Ball bearing (25.5 x 65 x 31) ASSY for 3rd-4th needle bearing (32 x 36 x 25.7} on
e 4th gear thrust washer transmission main shaft.
& Ath drive gear CP Align groove in balk ring with shifting insert.
® Sleeve and hub assembly 3) Install 4th needle bearing race onto transmission
® Balk ring main shaft using special tool and a press.

e 4th needle bearing
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997141100}
,_;4_99377000)

ctall balk ring, needle bearing (32 x 30 x 25.7), 4th
e gear CP and 4th gear thrust washer to transmis-
sion.main shaft. _

Face thrust washer in the correct direction.
ey

Groove

4th gear side

B3-119

Fig. 239
5} Drive bali bearing onto the rear section of transmis-
sion main shaft using special tool and a press.

Special tool:
REMOVER (899714110)
4TH-5TH RACE INSTALLER (499877000)

6) Using the same tools as in step &) above, install the
following parts onto the rear section of transmission
main shaft.

e 5th gear thrust washer
Face thrust washer in the correct direction.

Face this surface
to 5th gear side

83-120

Fig. 240

¢ 5th needle bearing race

7} Install the following parts to the rear section of trans-
mission main shaft,

® Needle bearing (32 x 36 x 25.7)
# 5th drive gear

¢ Balk ring

¢ Sleeve & hub ASSY

e Insert stopper plate

® Lock washer (22 x 38 x 2)

¢ Tighten lock nuts (22 x 13) to the specified torque
using special tool.

Special tool: ,
SOCKET WRENCH (499987003)

" TRANSMISSION MAIN SHAFT HOLDER
(498937000}

a. Align groove in balk ring with shifting insert.
b. Be sureto{it pawl of insert stopper plate into 4 mm
(0.16 in) dia. hole in the boss section of synchronizer

7 hub.

Tightening torque:
112 — 124 N'm {11.4 — 12.6 kg-m, 82 — 91 ft-lb)

Groove Siaeve
Lock wather
( ) Lock nut
i !
] =
= —H-N
Pawl
Iﬁsert stoppar plate
~ B3-121

Fig. 241
¢. Secure lack nuts in two places after tightening.
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’ 15. Main Shaft ASSY
(16001800cc FWD)
A: DISASSEMBLY

1) Put vinyl tape around main shaft splines to protect
oil seal from damage. Then pull out oil seal and needle
bearing by hand.

2) Removing locknut

Remove locknut, 1 AEMOVER (899864100)

Remove caulking before taking off locknut, 2 REMOVER (399714110

B3-652

Fig. 244

B: ASSEMBLY

1} Assemble sleeve & hub ASSY.

Make sure bent sections of springs on both sides are
kept 180° apart and hooked at hub's holes.

1 HOLDER ‘ Insert
(808938600) Slesva Spring
2 SOCKET WRENCH
{899988608) B3.650 |- _
. |~ Hub
Fig. 242 ' :
3) Removing 5th drive gear
Remove 5th drive gear,
& Prass
TRANSMISSIOGN MAIN
SHAFT REMOVER
{800864100}
B1h drive gear REMOVER '
(899714110) ‘ B3-653
: Fig. 245
Before assembling main shaft, apply transmission oil
) to needle bearing, ball bearing and bushings suffi-
ciently.
2) Install 5th needle bearing race with the following
special tools.
B3-651
Fig. 243 Special tool:
g INSTALLER (899874100)
4) Remove woodruff key. REMOVER {899714110)
5) Remove the following parts;
¢ Ball bearing
® 4th thrust washer 3) Install 3rd drive gear, ring and sleeve & hub ASSY
¢ 3:2 d”"glgiar ) g subassembled before.
. needle bearing and race . s . .
e Sleeve and hub assembly T:aka care so that the insert is in line with the ring
& 3rd drive gear groove.
[

3rd needle bearing 4) Install 5th needle bearing race.
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1 INSTALLER (899874100}
2 Race

3 REMOVER (899714110) B3-654

1 REMOVER {899714110}
2 INSTALLER (899764112}

B3-657 |-

Fig. 246

5) Install ring, 4th drive gear and 4th drive gear thrust
washer.

Pay attention to the assembling direction.

4th gear side

B3-655
Fig. 247 .
6) Install ball bearing.
% INSTALLER (889874100}
2 Bearing 7
3 REMOVER (829714110) B3.656
Fig. 248

7) Assemble woodruff key and then 6th drive gear,

Fig. 249
When assembling key, pay attention to the groove.
8) Tighten lock nut.

Tightening torque:
73 — 84 N*m
(7.4 — 8.6 kg-m, 54 — 62 ft-b)

1 HOLDER (398938600}
2 SOCKET WRENCH (27) (899988608}

B3-658

Fig. 250 - -
After tightening the lock nut, stake it.
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’ 16. Center Differential (Full-time 4WD)
A: DISASSEMBLY -~ =

*: Adjustment parts .
- B3122

Fig. 251

1) Remove snap ring (inner-110} using flat bladed
screw driver. S ! ‘
2) Remove center differential cover, . |
3) Remove viscous coupling. S '

' 4) Remove needle bearings.
5) Remove ddjusting washer {45 x 62 x t).
6) Remove pinion shaft, bevel pinions and rétainers.
7} Remove side gear. '
8} Remove thrust washer.
9} Remove ball bearing.

Do not reuse roller bearing.

REMOVER (488077300)

. B3109

Special tool:
REMOVER (498077300} Fig. 252

10) Remove viscous coupling washer using pliers. B: ASSEMBLY

Do not remove the washer except when replacing nee- _
dle bearing in viscous coupling, because the washer Assembly is in the reverse order of disassembly.

must:not be reused after removal. Observe following;
11) Take but needle bearing {35 x 42 x 12). ® When .assembiing' needle bearing {35 x 42 X 12),
. L _ : press-fit the bearing together with a new viscous
. , . coupling washer using special tool.
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Special tool:
INSTALLER SET (499547300)

e [nstall thrust washer with chamfered side of inner
perimeter facing the side gear.

¢ Install adjusting washer with chamfered side of inner
perimeter facing the viscous coupling.

1) Selection of snap ring (Inner-110}

(1) After assembling, measure clearance between
snap ring and center differential case.

Clearance:
0 — 0.15 mm (0 — 0.0059 in)

Thickness gauge

B3-123

Fig. 253

(2) If the measurement is not within the specification,
select suitable snap ring.

Snap Ring {inner-110}

Part No. Thickness mm {in)
805100081 2.10 {0.0827)
80B100062 2.21 {0.0870)
805100063 ' 2,32 (0.0813)

2} Selection of adjustiﬁg washer (Backlash adjustment)

(1) After assembling, set up a dial gauge as shown in
figure, and measure backlash in the axial direction.

Backlash:
0.62 — 0.86 mm ({0.0244 — 0.0339 in)

Dial gauge
{Attach dial gauge to end
of viscous coupling shaft,}

%’:
()

22

{Move viscous coupling -
up and down.}

B3-124

Fig. 254

(2) if the measurement is not within the specification,
select suitable washer.,

Adjusting washer {45 x 62 x t)

Part No. Thickness mm (in)
803045041 1.60 {0.0630}
803046042 1.80 {0.0708)
803045043 2.00 {0.0787)
803045044 2.20 {0.0866)
803046046 2.40 (0.0946)

17. Front Differential
A: DISASSEMBLY

1) Remove right and left snap rings from differential,
and then remove two axle drive shafts.

During reassembly, reinstall each axle drive shaft in
the same place from which it was removed.

2) Loosen twelve bolts and remove hypoid drive gear.
3) Drive out straight pin from differential ASSY toward
crown gear.

B3-126

Fig. 255 :

4) Pull out pinion shaft, and remove differential bevel
pinion and gear and washer,

5) Remove roller bearing.
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Special tool:
[1600+1800cc FWD] PULLER ASSY (899524100)
{Others] PULLER ASSY (399527700)

PULLER ASSY

B3-12¢

Fig. 256

B: ASSEMBLY

1) Install bevel gear and bevel pinion together with
washers, and insert pinion shaft.

Facs the chamfered side of washer toward gear.

Pinion shaft

B3-127

Fig. 257
2) Measure backlash between hevel gear and pinion, If
it is not within specifications, install a suitable washer to
adjust it,

Standard backlash:
0.13 — 0.18 mm (0.0051 — 0.0071 in)

Be sure the pinion gear tooth contacts adjacent gear
teeth during measurement.

*1600°1800cc FWD

Washer (35.1 x 45 x t mm)

Part No. Thickness mm (in)
803135011 *10.926 — 0.950 (0.0264 — 0.0374)}
803135012 0.850 — 0.976 (0.0374 — 0.0384)
803136013 0.976 — 1.000 (0.0384 — 0.0384)
803136014 1.000 — 1.025 (0.0394 — 0.0404)
803136015 1.026 — 1.050 {0.0404 — 0.0413)

*Others
Washer (38,1 x B0 x t)

Part No. Thickness mm {in)
803038021 0.825 — 0.850 {0.0364 — 0.0374)
803038022 0.975 — 1.000 {0.0384 — 0.0384)
803038023 1.025 — 1.050 (0.0404 — 0.0413)

D lal Geuge l4982471 6,:;),;‘/
I
eV~

'Magnet Base
(498247001)

B3-128

Fig. 258
3) Align pinion shaft and differential case at their holes,

and drive straight pin into holes from the crown gear
side, using STRAIGHT PIN REMOVER.

Lock straight pin after installing.

4} Install roller bearing (40 x 80 x 19.75) to differential
case.

Be careful because roller bearing outer races are used
as a set.

Special tool:

[1600°1800cc FWD]

(1) INSTALLER (399790110}
2 SEAT (399520105)
[Others]

(1 INSTALLER {499277100)
(2 ADAPTER (398497701)
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B3-129

Thicknass ﬁahgo

B83-130

Fig. 259 _
5) Install crown gear to differential case using twelve
bolts. )

Tightening torque:
57 — 67 N*m (5.8 — 6.8 kg-m, 42 — 49 ft-Ib)

6) Position drive axle shaft in differential case and hold
it with outer snap ring(28). Make sure clearance
between the shaft and case is within specifications.

Clearance:
0 — 0.2 mm (0 — 0.008 in)

If it is not within specifications, replace snap ring with a
suitable one.

*1600+1800¢cc FWD

Outer Snap Ring

Part No. Thicknass mm {in)
805026010 1.05 {0.0413)
031626000 ©1,20{0.0472)

*Others
Outer Snap Ring

Part No. Thickness mm {in}
805028011 1.06 (0.0413)
805028012 1.20 (0.0472)

Fig. 260
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T TROUBLESHOOTING

Condition and possible cause

I Corrective action

1. Gears are difficult to |ntermnsh

function of the transmission. However, if the operation is heavy and

| The cause for difficulty in shifting gears can be classmad into two kinds: one is malfunction of the gear shift system and the other is mal-

engagement of the gears is difficult, defective ciutch disengagement

may also be responsible. Check whether the clutch is correctly functioning, before checkmg the gear shlft system and transmission

(a) Worn, damaged or burred chamfer of internal spllns of sleave
4 and reverse driven gear. .

{b) Worn, damaged or. burred chamfer of spline of gears.
| {c) Worn or scratched bushings

| {d) Incorrect contact between synchronizer ring and gear cons or
waeaar.

Replacs.

Repiace.
Replace.

Correct or replace.

2, Gear slips out.
{1) Gear slips out when coasting on reugh road.

{2) Gear slips out during acceleration.

{a) Defactive pitching stopper adjustment,

| (b) Loose engine mounting bolts.

(¢} Worn fork shifter, broken shifter fork rail spring.
{d) Worn or damaged ball bearing.

{e} Excessive clearance betwesn splines of synchronizer hub and
synchronizer sleeve.

{f) Worn tooth step of synchronizer hub {responsible for slip-out of
3rd gear).

{g) Worn 1st driven gear, needle bearing and race.
{h) Worn 2nd driven gear, needls bearing and race.
{if Worn 3rd drive gear and bushing.
{l} Worn 4th drive gear and bushing.

(k) Worn reverse idler gear and bushing.

Adjust.

Tighten or replace.
Replace.

Replace.

Replace.

Replace.

Replace,
Replace.
Replace.
Replace.

Replace,

3. Unusual noise from transmission.

considered that the noise comes from the transmission.

If an unusual noise is heard when the car is parked with its engine idling and if the noise ceases when the clutch is disengaged, it may be

{a} Insufficient or improper lubrication.
{b} Worn or damaged gears and bearings.

{NOTE} If the trouble is only wear of the tooth surfaces, merely a high
roaring noise will occur at high speeds, but if any part is broken,
rhythmical knocking sound will be heard aven at fow speeds.

Lubricate or replace with specifisd oil.

Replace.

4, Broken differential {case, gear, bearing, etc.)
Abnormal noise will develop and finally it will become impossible to

corntinue to run due to broken pieces obstructing the gear revolution,

(a) Insufficient or improper oil,

{b) Use of vehicle under severe conditions such as excessive load
and improper use of clutch.

{c} Improper adjustment of taper roller bearing.
{d)} Improper adjustment of drive pinion and crown gear.

(e} Excessive backlash due to worn differential side gear, washer or
differential pinion.

{f) Loose crown gear clamping bolts.

Disassemble differential and replace broken components and at the
same time check other components for any trouble, and replace if
necessary.

Readjust bearing preload and backiash and face contact of gaars.

Add recommended oil to specified level. Do not use vehicle under

| severe operating conditions,
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Condition and possibie cause l o - Corrective action

6, Differential and hypoid gear noises. ) _
Troubles of the differential and hypoid gear always appear as noise problems. Therefore noise is the first indication of ths trouble. How-
ever noises fram the engine, muffler, tire, exhaust gas, bearing, body, etc. are easily mistaken for the differential noise. Pay special atten-
tion to the hypoid gear noise because it is easily confused with other gear noises, There are following four kinds of noises.

{1) Gear noise when driving: If noise increases as vehicle speed increases it may be due 1o insufficient gear oil, incorrect gear engagamant,
damaged gears; ete, ’

(2} Gear noise whan coasting: Damaged gears due to maladjusted. bearings and Incorract shim adjustment.
{3) Bearing noise when driving or when coasting: Cracked, broken or damaged bearings.

{4) Noise which mainly occurs when turning: Unusual noise from differentiai side gear, differential pinion, differential pinion shaft, ete.

(a) Insufficient oil Lubricate.
{b} improper adjustment of crown gear and drive pinion. Chack tooth contact.
{c) Worn teeth of crown gear and drive pinion. Replace in a set.

Readjust bearing preload.

{c) Loose roller bearing. Readjust crown gear to drive pinion backlash and check tooth con-

tact.
(e} Distorted crown gear or differential case. Replace.
1
{f} Worn washer and differential pinion shaft. Replace,
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M MECHANISM AND FUNCTION

1. General

1. FWD MODEL

This system utilizes a microcomputer for accurate con-
tro! of the vehicle speed, engine brake operation, lock-
up operation, gear shift timing and others. It corre-
sponds to the throtile opening, actual vehicle speed,
engine rpm and range position signal. Further, it is also
provided with an automatic drive pattern selecting func-
tion which selects betweeén the “normal drive pattern”
suitable for ordinary economical driving and the
“power drive pattern” suitable for acceleration and
uphill driving depending upon depression of the accel-
erator pedal. '

{Features)

¢ Two one-way clutches and four accumulators are
used to reduce gear shift shock and gear select

shock, and a fully electronic control system is
" employed for accurate gearshift control from 1st to
4th speed, hydraulic oil pressure (line pressure),
lock-up operation, etc. ‘

® A hydraulic lock-up type torque converter, variable

delivery oil pump, gear train with two sets of simple .

planetary gears (permitting four forward and one
reverse stage) are used to improve driving dynamics
and fuel consumption. ‘ :
¢ A push-pull cable featuring less vibration to the high
. rigid transmission case and control unit is used for
. improved quietness during driving..
¢ A self-diagnosis function and fail-safe function are
- incorporated for improved serviceability and reliabil-

ity.

‘2. An  optimum

2. 4WD MODEL

An electronically controlled full-time 4WD system
designed uniquely for SUBARU on the basis of the FWD
transmission is adopted. This system. has a transfer
hydraulic pressure control unit incorporating duty sole-
noid and a multi-plate transfer (MPT) consisting of a wet
type multi-plate clutch on the rear of the automatic
transmission section. o

The control unit stores optimum transfer clutch torque
(duty ratic) data for various driving conditions. When
actual driving conditions (vehicle speed, throttle
opening, gear range, wheel slip, etc.) are detected by
vatious sensors, the control unit selects the most suit-
able duty ratio from memory, and controls the transmit-
ting torque of the transfer clutch by means:of the
hydraulic pressure controlling duty solenoid.

{Features)

1. The transfer clutch capacity can be accurately con-
trolled by means of the electronic control system. This
is especially effective for eliminating tight corner brak-
ing phenomenon which occurs at low speeds, thereby
achieving smooth driving.

rear wheel drive distribution is
achieved which corresponds to engine output and gear
shift position and improves fuel consumption and steer-
ing stability.

3. For the car equipped with ABS, the braking perfor-
mance is improved by the control of the clutch and gear
locking at a particular shift position through ABS oper-
ation-time control.

4. Driveability and comfort are improved with the use
of manual range.
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2. Torque Converter
A: CONSTRUCTION

e The torque converter is composed of impeller,
turbine, stator, and lock-up clutch. Itis filled with oil;
therefore it must not be disassembled.

o The impeller is directly coupled to the crankshaft via
a drive plate. A sleeve for driving the oil pump, which
is the source of the hydraulic pressure for the auto-
matic transmission, is welded to the rear of the
impeller. '

e Tha turbine transmits multiplied engine torque in the
torque converter range, unmultiplied engine torque
in the coupling range, or engine torque itself directly
through the lock-up clutch to the automatic transmis-
sion via the input shaft spline fitted to the internal
spline of the turbine hub.

e The stator incorporates a sprag type one-way clutch,
The stator is spline-fitted to the oil pump cover via
the inner race of the one-way clutch, and secured to
the torque converter case. ‘

B: FUNCTION

Rotating direction

~~ Impeller

B3-447

Fig. 2 Function of torque converter

When the impeller rotates, centrifugal force pushes out
oil which then enters the turbine. The oil flows along the
turbine blade and exerts force on the blade. This causes
the turbine to rotate and power is transmitted to the
input shaft.

if turbine speed is below impeller speed, the oil leaving
the turbine flows in the direction impeding impeller

rotation {a in Fig. 2). This direction is then changed by
the stator so that the oil will assist impeller rotation (b in
Fig. 2). With this action, the torque is multiplied.

The stator is subject to reverse torque when it changes
the direction of oil flow, hence it must be secured to the
casing. As turbine speed increases and approaches
impeller speed, the oil from the turbine begins to push
directly on the back of the stator blade. (This change-
over point is called the “coupling point”.) If the stator is
still fixed under this condition, the oil flow will be
impeded by the stator. To avoid this, the stator is
mounted to the case via a one-way clutch so that it can
rotate freely in the same direction as the impeller and
turbine. .

C: PERFORMANCE

Coupling range

o -
1
|
|

Torque ratlo',

Torque convarter range

2.0 1 - 100

Torgue ratio Efficiency (%)
1.0 4 - 50

Efficlency

]
]
!
|
i
]
I
1
]
I
|
!

0 0.5
Speed ratio . B3-448

Fig. 3

The torque converter characteristics are shown in the
above graph. The torque converter range refers to a
range where the impeller and turbine rotate at different
speeds and the torque is multiplied by a fixed stator. in
the coupling range, on the other hand, the turbine
rotates at high speed, and the stator is also rotating. The
coupling range provides no torque multiplication
because the torque converter functions as a fluid cou-
pling in this range.

If the impeller {engine side) alone is rotating with sta-
tionary turbine (vehicle standstill) when the speed ratio
is zero (0}, this state is called the stall point. In this state,
the torque ratio of impeller and turbine is the largest.
The torque ratio in this state is called the stall torque
ratio, and the engine rpm is called the stal! rpm.




AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]  [M3A0] 3-2a

) 3. Lock-up Control System

f—u- -
£ L)
'l: J
- \ Impeller cover
Lock-i.lp clutch -
Impaller
. . ‘ g i
Torslons! damper ; h ',
\ Turbine
\.\ V :
Frictlon washer & wave spring \
i Stator
(@ |
Drive plate ;
p ] !
. One-way clutch

Crankshaft\

.

NN —

\Input shaft ) B3-449

Fig. 4

A: CONSTRUCTION

This system causes the impeller and turbine to be cou-

pled directly without the aid of oil when the engine rpm

reaches a certain level. This direct coupling eliminates

torque converter slip and thus leads to a reduction in

engine rpm, which in turn results in less fuel consump-
' tion and less noise.

The single plate type lock-up clutch is used, and the
transition hydraulic oil pressure is controlled for reduc-
ing the lock-up shock of the clutch thereby achieving
smooth lock-up operation.

The lock-up clutch is fitted with torsional dampers and
the diaphragm spring friction washers are adopted for
reducing the vibration and noise in the driving system.
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B: FUNCTION

Lock-up clutch

Lock-up apply circqit

Lock-up control valve |

I

-—
Pilot pressure

Vehicle speed
Throttle opening
Engine speed

AlT control unit

- -no cooler
AT < ¥
e - [_r ' = —.-
“ﬂ” : ’//f/_//i//_/./{/{////ir////{,_ = / 't‘ . :
' l bockup el et ;‘E"gf’;;t:::::t o | : E} =— Lock-up duty pressure
. (B.) {A) or pilot prassure

ATF temperature B
sensor signal

{ 1—Hanga signal.

= Pilot pressure

N Filter

Plunger

Duty solenoid B {lock-up} B3-450

Fig. 5

The lock-up control valve is pushed downward by
torque converter REG pressure and pilot pressure. It is
pushed upward by lock-up duty pressure and spring
force.

1. LOCK-UP OPERATION

Qil pressure at the lock-up control duty solenoid valve
is drained (duty ratio 95%) by a signal from the auto-
matic transmission control unit so that no lock-up duty
pressure is developed and the lock-up control valve
remains in condition {A). As a result, hydraulic oil flows
into the lock-up apply circuit. On the other hand, the
lock-up release circuit drains, This causes a pressure
differential across the lock-up piston. The piston is then
forced against the impeller cover and turned as an inte-
gral unit with the cover. Thus, power from the engine is
directly transmitted to the transmission input shaft. That
is, the transmission is directly coupled to the engine,

2. NON-LOCK-UP OPERATION

In this mode, the lock-up control duty solenoid is driven
at a 5% duty ratio. This causes the lock-up duty pres-
sure (pilot pressure) to be generated. With this

pressure, the lock-up control valve is set to condition
{B), and hydraulic oil flows into the lock-up release cir-
cuit. On the other hand, the lock-up apply circuit is con-
nected to the oil cooler in the radiator. Accordingly, the
relationship between “lock-up release pressure lock-up
apply pressure” is established. As a result, the lock-up
piston is forced to separate from the impeller cover,
and power is transmitted from impeller to turbine to
input shaft, as with an ordinary torque converter cou-

pling.

3. SMOOTH CONTROL

When the lock-up clutch activates, the clutch partially
engages. Lock-up apply pressure increases smoothly to
engage the lock-up clutch,

4. NON-LOCK-UP OPERATION DURING “1ST
SPEED”, "N”, “R” AND “P“ POSITION
In this mode of operation, pilot pressure is generated,

and the lock-up control valve is set to condition (B)
where lock-up is inoperative,
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) 4. Oil Pump

A: CONSTRUCTION

Qil pump housing

B3-451

Fig. 6

The vane pump is housed in the oil pump housing. It
consists of a rotor, vanes, vane rings, cam ring, control
piston, return spring, seal ring and oil pump cover.
Hydraulic pressure (feedback pressure) from the oil
passage @ of the pressure regulator valve is applied
to the back of the control piston.

'B: FUNCTION

1) The automatic transmission fluid (ATF) is drawn
through the oil strainer mounted under the control
valve ASSY, and is routed to the transmission case, to
the oil pump housing, and to the oil pump cover. It then
goes to the suction port of section A shown in the Fig-
ure.

2) The ATF sucked into section A rotates in the direc-
tion of the arrow {driven directly by engine), and is com-
pressed at the delivery side of section B. It'is then dis-
charged.

~ 3) The discharged ATF flows from the oil pump cover

to the oil pump housing. It then goes to the transmis-
sion case, the control valve and to the regulator valve,
thus serving as hydraulic oil and lubricating oil for the
torgue converter, valves, clutch and brake.

4) As engine speed increases, the delivery rate of the
vane pump also increases,

5} Feedback pressure from the regulator vaive is
applied to section C in the Figure. The cam ring position
{the amount of eccentricity) is controlled by this pres-
sure so that the pump delivery rate remains constant at
speeds exceeding the preset pump speed.

6) As the cam ring position changes, the suction vol-
ume at section A varies. In this manner, the pump deliv-
ery volume is controlled,
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5. Planetary Gear
A: CONSTRUCTION

The planetary gear train-uses two simple planetary gear
sets (front planetary gear and rear planetary gear), four
sets of multi-plate clutches (reverse clutch, high clutch,
forward clutch, and overrunning clutch), one brake
band, one set of muiti-plate brake, and two sets of one-
way clutches (one-way clutch 1-2 and one-way clutch
3-4) in order to allow shifting of four forward speeds
and one reverse speed. :

Front planetary carrier
High clutch hub Rear sun gesr Snap ring
QOverrunning
clutch hub
ow.c,
l ’ _ outerrace
Rear internal
) gesr ASSY Quter race
Rear carrier ASSY thrust washer
Frant sun gasr
B3-453
Fig. 8

Two sets of simple planetary gears are used to aliow
gear shifting from 1st speed to 4th speed or to reverse,
Both the front and rear planetary gear carriers are made
from pressed steel which is electron-beam welded to
other structural members. The front planetary gear has

three pinions while the rear planetary gear has four pin-
ions. Both are part of an integral unit, and disassem-
bling is not allowed.

B: FUNCTION

Internal gear

Planetary
carrier

B3-454

Fig. 9

The automatic transmission uses a planetary gear sys-
tem instead of the parallel shaft (two shafts) gear sys-
tem adopted in the manual transmission,

The advantage of the planetary gear system is that it is
compact because it has only one center shaft. The gear
ratio can be changed by simply locking or releasing or
rotating certain portions, unlike the manual transmis-
sion that requires changing gear engagement.

The construction of the planetary gear is shown above.
The sun gear is located at the center, and each of the
pinion gears revolves around the sun gear while rotat-
ing on its axis. These gears are all enclosed in a large
ring, called the internal gear. Each pinion gear is sup-
ported by a planetary carrier, so that the pinion gears
revolva an equal amount in the same direction. As men-
tioned above, the planetary gear consists of four ele-
ments: the sun gear, pinion gears, internal gear, and
planetary carrier. The gears are shifted by imposing cer-
tain conditions on two of the following three slements:
sun gear, internal gear, and planetary carrier.

The clutches and brakes are used to impose the condi-
tions on the planetary gear set.
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6. Reverse Clutch
A: CONSTRUCTION

1 Reverie clutch drum 8 Snapring
2 Lipseal 9 Dish plate
3 Reverse clutch piston 10 Driven plate
4 Lathe cut seal ring 11 Drive plate
B Spring 12 Retsining plate
6 Spring 13 Snapring
7 Spring retainer - 14 High clutch drum
- B3-455
Fig. 10
B: FUNCTION Power flow
@0
DURING OPERATION
Hydraulic pressure is applied to the reverse clutch pis-
ton @ from the control valve when shifting in reverse.
The drive plate &) and driven plate (3) are connected
by this pressure, and engine power from the high clutch
drum @ is transmitted to the front sun gear.
B3-456
Fig. 11
10
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' DURING NON-OPERATION When the shift lever is in any position other than
reverse, no hydraulic pressure is applied to the reverse
clutch piston (@ . Hence the drive plate and driven
plate are separated, and no power is transmitted.

The check ball @ is built into the clutch piston. This
check ball releases oil pressure from the clutch piston
while the drum rotates idle. It thus avoids build-up of
residual pressure in the clutch drum and a resultant
half-engaged clutch, which may otherwise be caused
by centrifugal oil pressure, -

RS M U

YA AL,

PN,

B3-457

Fig. 12

7. High Clutch

8 Drive plate
. 9 Driven plate {Thicker}
w: Selective parts 4 Laths cut spal ring *10 Retaining plate
1 High clutch drum 5 Spring retainer CP 11 Snapring
2 Lathe cut seal ring 6 Snapring 12 Thrust need!ls bearing
3 High clutch piston 7 UCriven plate {Thinner} 13 High clutch hub

Fig. 13

In 3rd and 4th speed operation, hydraulic pressure is
applied to the high clutch from the control valve and
another hydraulic pressure controller, The clutch plates
{drive and driven plates) are connected by this hydrau-
lic pressure, and engine power from the input shaft is
transmitted to the front planetary carrier through the
high clutch hub.

11
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8. Band Brake
A: CONSTRUCTION

Rev. clutch drum

Lock nut

Washer
O-ring
Brake band adjusting scraw

Brake band ASSY

Strut
Band servo piston stem
Return piston spring

Band sarvo plston {1-2)

Retainer
0.D. return spring

)
"y !
4 7
B %
2 4
kS AR R
27
Sz

Band sarvo piston
0.D. (34)

B3-459

Fig. 14

The band brake cconsists of a flex type brake band, a
band brake adjusting mechanism, two servo pistons,
two retainers, two return springs, a stem, a strut, and
others. The band brake can be adjusted as instalied on
the vehicle. '

B: FUNCTION

Fig. 15

One end of the brake band is secured to the transmis-
sion case via the brake band adjusting screw.

When no hydraulic pressure is applied to the servo pis-
ton from the hydraulic pressure controller, the servo
piston and band servo piston O.D. are forced down-
ward by the return spring, as shown in (A) of the Figure.
When hydraulic pressure 2A is applied to the servo
chamber {ll}, it causes the band serve piston to come
into contact with the stepped portion of the band servo
piston stem, thereby pushing the band servo piston
stem upward to state (B). Under this condition, the
brake band slowly tightens the reverse clutch drum and
fixes the front sun gear of the front planetary gear, {2nd
speed state) ,

Next, when the release pressure 3R to the servo cham-
ber {l} and the hydraulic operating pressure 2A to the
servo chamber (ll} are applied simultaneously, the band
servo piston is pushed downward by the force of the
return spring and the pressure difference between
chamber {l) and chamber {ll), caused by the difference
in operating areas of the band servo pistons. Under this
condition, state (A) is resumed, and the brake band
loosens and releases the reverse clutch drum. (3rd
speed state)

Piston stam

B3-461

Fig. 16
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When hydraulic pressure 4A is applied to the servo
chamber (lll) under the 3rd speed condition, the band
servo piston O.D. is brought into contact with the
retainer installed at the lower end of the band servo
piston stem. Hence, the stem is pushed upward. As a
result, state (C) is achieved where the brake band slowly
tightens the reversa clutch drum and fixes the front sun:
gear of the front planetary gear. (4th speed state) The
accumulator is built into the transmission case as
shown in the Figure. When hydraulic pressures 2A, 3R,
and 4A sre applied from the hydraulic control unit to the
respective servo chambers, the hydraulic shock loads
are absorbed by the accumulator. This is because the
accumulator piston moves slowly, and the brake band
is tightened or released slowly. This results in smooth
gearshift operation.

Accumulator

_f r- \ piston

’ N Spring

B3-462

Fig. 17
9. One-way Clutch
A: CONSTRUCTION

The one-way clutch (O.W.C.) is a Sprag type. Two
clutches are used. One is mounted between the one-
way clutch outer race and the rear internal gear ASSY.
The other is located between the forward clutch drum
and the one-way clutch inner race.

13

B: FUNCTION

The former O.W.C. (3-4) is provided to prevent counter-
clockwise rotation (as viewed from the front) of the rear
internal gear ASSY of the rear planetary gear during 1st,
2nd and 3rd speeds of the “D” range, “3"” range, “2"
range and “1st hold”. At the 4th speed of the “D" range,
therefore, the rear internal gear ASSY rotates ¢lockwise
so that the O.W.C. rotates freely to ensure smooth tran-
sition between 3rd and 4th speeds.

On the other hand, the latter O.W.C. {1-2) is provided to
prevent counterclockwise rotation (as viewed from the
front} of the forward clutch ASSY during 1st speed of
the “D” range and 1st speed of the “3” range.
Therefore, when shifting from 1st speed of the “D”
range or “3"” range to 2nd speed, the forward clutch
ASSY rotates clockwise. As a result, the O.W.C. now
rotates freely ensuring smooth transition between 1st
and 2nd speeds.

Sprag

Frae

Quter race
Lock Inner race
As viewed from the front of body B3-463
Fig. 18
Y
e
Lraxalet ;
i o

5, i
RN “
g
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10. Low & Reverse Brake B: FUNCTION
A: CONSTRUCTION

During 1st speed of the “2” range and 1st speed of the
“1st hold”, and reverse, hydraulic pressure from the
hydraulic pressure controller is applied to the low &
reverse piston. This pressure causes the drive plate and
driven plate to engage, and the forward clutch to be
fixed.

Snsp ring

Retaining plate

Transrmission case

> !

- L Dlsh plate

ﬁ,\\ Piston

N
N AN -Boit
AN

g Lathe cut saal ring

I b

\' Clutch spring
7 ‘ t retalner

I - Forward cluteh drum

Drive Plate
Driven Plate

B3-464

Fig. 19

The piston, dish plate, drive plate, driven plate, retain-
ing plate and snap ring are mounted directly to the
transmission case. The spring retainer which is integral
with the spring is secured to the inner race of the trans-
mission case engagement surface.

14
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11. Forward Clutch & Overrun-
ning Clutch

A: CONSTRUCTION

Retaining plate
Snap ring
Snap ring

Dish plate
- Snap ring
Rataining pt

Pl o TS IIII _ LTSN 1S TIPSy,
'-'T_ |_' |_||‘- I"I’

N J|\ H

///////;

Nk

Dish piate

I

L BN \\\\\\\\ i

Forward clutch plston
Lip seal
Drift bahl
Forward clutch drum
Overrunning clutch piston

ate

///o //4////

Lip seal —]
Retainer —1
Snap ring =

Bushing g

{[4/ /e-/// !//

/////731\ ~— Snsp ting

\ Plate

\'-
-5______.‘-

Returnspring ——___ |

Slaeve —

[/

:\

Drive plate

Drive plate

Oriven plate V

j/////r AR /l{//

NL I\IIWM

! ,[\\|h|n||'ium||s1/w\\x\\\\

Lt S T o P T T T TP TT T TRy 1//// M

: \ Neadls besring

\ Lathe cut ring

| Snap ring

="

- ///111//!\\\-]/ /////

s2rpy /”/r/ b \“
'\\\\\\

//'a»f’(

|_— Outer race

\

I
i

(11}]
Driven plate

B3-465

Fig. 20

The forward clutch drum is manufactured by pressing
sheet metal. The clutch drum, outer race and sleeve are
welded together by the electron beam welding tech-
nique. This clutch drum accommodates two multi-plate
clutches (forward clutch and overrunning clutch). The
overrunning clutch piston is mounted on the internal
periphery of the forward clutch piston for common use
of the return spring and reduction in size.

B: FUNCTION

‘When hydraulic pressure is applied to the pressure
chamber (l) from the hydraulic pressure controller dur-
“ing forward operation in the “D", “3", “2" range or "1st
hold”, the forward clutch piston forces the overrunning
clutch piston. This causes the drive and driven plates of
the forward clutch to engage while causing the drive

and driven plates of the overrunning clutch to slide for-
ward.

A groove is provided on the outside of-the retaining
plate and driven plate of the overrunning clutch in
which the forward clutch piston slides,

When hydraulic pressure is applied to the pressure
chamber (ll) from the hydraulic pressure controller dur-
ing “3"” range, “2"” range or “1st hold” operation, the
forward clutch piston is forced onto the side of the for-
ward clutch drum. The overrunning clutch piston,
however, is moved to the left by the hydraulic pressure.
This causes the drive and driven piates of the overrun-
ning clutch to engage. When this occurs, the outside
splines of the overrunning clutch retaining plate and
driven plate fit into the internal spline grooves of the
forward clutch. This allows power to be transmitted
between the overrunning clutch hub and the forward
clutch drum.
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12. Input Shaft

s~ O-ring groove

Rear sun gear
fitting surface

High clutch drum
/ fitting surface

i1 I

i ] .
I )

L1

T _giba
\ | I

\- Drain circuit for

lock-up mechanism

Turbine hub
fitting surface

\- Roll p

in ) ;
' Lubricating ¢ircuit

B3-466

Fig. 21

The input shaft front end is spline-fitted to the torque
converter turbine hub. The rear end is spline-fitted to
the high clutch drum and rear sun gear, Power from the
torque converter is transmitted to the high clutch drum
and rear sun gear. The input shaft is hollow. A seal is

13. Reduction Gear

fitted inside the shaft by a roll pin. The torque converter
side of the shaft becomes the drain circuit for the
lock-up mechanism. The other side becomes the lubri-
cating circuit for the planetary gears and high clutch,

<4WD > )
Ball bearing:

Seal ring

——

Transfer cluteh hub

Reduction drive gear\'

—

[l ]
b ——]

" Aeduction drive gear shaft

Reduction driven gear

Drive pinion shaft

Washer

it

Snap ring

. 4

B3-467L

Fig. 22

Engine power is transmitted from the rear planetary
carrier to the reduction drive shaft and the reduction
drive gear. In an FWD vehicle, power is then transmitted
to the final gear through the reduction driven gear and
drive pinion. In a 4WD vehicle, power transmission to
the front wheels is the same as an FWD vehicle. Power

to the rear wheels is transmitted from the transfer clutch
hub, welded to the side of the reduction drive gear, and
passes through the transfer clutch (multi-plate clutch),
to the rear drive shaft - propeller shaft — rear differ-
ential = rear wheel,

16
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) 14. Final Reduction Gears

1. GENERAL

The hypoid drive gear is mounted to the cast iron oil
pump housing by double taper roller bearings. The
hypoid driven gear and the differential are mounted to
the differential case. Both ends rotate and are sup-
ported by taper roller bearings in the converter case.

2. HYPOID GEAR

Bolt=~ Reductlan drivan

Shim Oil pump housing  ~ Lock washer Transmission case
/ Oil seal ratainer / gear

Collar Drive plnlbn

L
shaft ock nut

I

\Eam——

’ . Q-ring ™ Lock nut

Bolt Parking gear
Q.ring Sprine

Double taper roller bearing Roller bearing

Gear drive
hypoid ) B3-468

Fig. 23

The front end of the drive pinion shaft is supported by
the double-taper roller bearing on the oil pump hous-
ing. The rear end is supported by two roller bearings on
the transmission case and extension case. The double-
taper roller bearing is preloaded by tightening the lock
nut to a specified torque via the collar. The tooth con-
tact of the hypoid gear is adjusted by changing the shim
thickness between the double-taper roller bearing
flange and oil pump housing.
The rear end of the drive pinion shaft is spline-fitted to
the reduction driven gear, which is secured with a lock
1 nut, The external helical spline has some lead, and the
reduction driven gear is force-fitted to this shaft end.

17
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3. DIFFERENTIAL GEAR

4. SPEEDOMETER GEAR

it Differential bevel pinion § ‘ o
oo ¢ Speadomster shaft
ion shaft Differential
Pinio bevel gear ' Ofl sasl
Right-hand '\
differantial case anp ring
) Washer
N\ i ]
R /4
AN
s g j‘
4
Selsctive washer Taper roller
fr-hand bearing Speedometer
;i.f!:.rear:‘tlal case Spesdometer driven gear
drive gear
Stralght pin Hypold drive gear
IE j¥— Speedometer
B3-469 ) : drive gear . B3-471
Fig. 24 Fig. 26 J

The differential bevel gear is locked to the axle shaft by

a clip.

Differentls! bave! gear

Clip

Pull-off {oad in the

\ Axle shaft

..—+

direction of arrow: 1,177 N {120 kg, 265 ib}

B3-470

Fig. 25

The speedometer drive gear is mounted directly on the
differential case, and the flexible cable is led from the
right side of the converter case. With this arrangement,
the speedometer drive and driven gears are properly
lubricated. : :

18
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15. Range Select Mechanism

The range select mechanism consists of a select lever
(on the floor/center console in the driver’s
compartment}, push-pul! cable, linkages, manual valve,
parking pawl, etc.

When the select lever is moved either forward or
backward, the push-pull cable moves in the corre-
sponding direction. This turns the manual shaft by way
of the range select lever. At this point, the pin at the end
of the range select lever turns the inhibitor switch arm
to transmit a range signal to the control unit.

A manual plate and manual lever are attached to the
manual shaft. The manual plate is fan-shaped and is
provided with seven grooves on its edge correspond-
ing to shift ranges {from “P” to “1”}). A detent spring

roller fits into the groove corresponding to the range
selected, This regulates effort required to operate the
select lever. o _

A hydraulically controlled manual valve is installed on
the lower pin of the manual lever. It slides in response
to rotation of the manual shaft, thereby selecting an oil
passage inside the lower valve body in response to the
position {P, R, N, D, 3, 2 or 1) of the select lever.

A parking rod located on the upper porticn of the lever
mechanically holds the output shaft when the select
lever is shifted to “P".

A shift lock mechanism is incorporated in the select
lever mount. For the shift lock mechanism, see "'3-3
Transmission Control System”.

Inhibitor switch

Push-puli cable

Detent spring

Manual valve

Maual plate

Selact |ever ASSY

B3-962

Fig. 27
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164 Rarking Mechanism

'Fhé‘ end gﬁﬁé parking pawl engages mechanically with
the igeqr‘,groove of the parking gear. This gear is spline-
fitled 15 the drive pinion shaft.

Wikénithe select lever is set to “P”, the manual lever
confected to the manual shaft turns, moving the park-
ing rod backward. A cam and spring are installed on the
rear of the parking rod. The parking cam slides freely on
the parking rod. The parking rod and cam contact the
my" groove of the actuator {secured to the transmission
case} and the back of the parking pawl. With this
arrangement, when the parking rod moves backward,
the cam moves to the back of the parking paw! and the
“y* groove of the actuator. The parking pawl turns in

the direction of the parking gear using the parking pawl
shaft as a pivot. It then engages with the parking gear

. groove.

If the end of the parking pawl rides over the tooth of the
parking gear so that the parking cam does not move
midway between the pawl and actuator, the parking rod
will move to “P”. This compresses the parking spring so
that the parking cam is ready to move to “P”. Under this
condition, if the vehicle movaes slightly, the parking gear
will rotate to engage the pawl completely.

Except for the P range, the parking pawl is tensed by the
parking pawl return spring in the direction that moves
away from the parking gear.

Reduction driven gear

Parking gaaf

Parking pawl shaft

Parking rod

Parking spring

s .

Parking pawl ‘i; [

Parking actuatar

Parking pawl
return spring

A
A

Parking cam
{slides on parking rod)

Stopper

= /

OO = o]

/

Parking rod

B3-473

Fig. 28
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17. 4WD Transfer System

1. OUTLINE -

This is the electronically controlled MP-T {multi-plate
transfer) type 4WD transfer system, originally designed
for SUBARU, consisting of a transfer hydraulic pressure
control unit incorporating a vehicle speed sensor, con-
trel unit, and duty solenoid and a transfer clutch
{hydraulic multi-plate clutch). _

The control unit stores optimum transfer clutch torque
data for a variety of driving conditions. When actual
driving conditions (vehicle speed, throttle opening, gear

range, wheel slip, etc.) are detected by various sensors,
the control unit selects a duty ratio ‘most suitable to the
given condmon from the memory. It then controls the
operation of the transfer clutch by means of the hydrau-
lic pressure which controls the duty solenoid and pro-
vides optimum rear torque distribution,

Various sensors and the control unit also serve as gear
shift control, lock-up control and hydrauhc pressure
control.

The 4WD transfer unit is housed in the extension case
together with the bearing, rear drive shaft, etc.

o

—=w Control valve

T =, _
Y |4 . X x
PILOT V —— Line
N /" pressure
mim] x= soL
0o
LI
- H g |
wl .
, TRF/CV ———-= >
x!
Transfer p}esaurs
C3-012
Fig. 29
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2. TRANSFER CLUTCH (MULTI-PLATE CLUTCH)

The transfer unit consists of a hydraulic multi-plate
clutch and a transfer hydraulic control system incorpe-
rating a duty solenoid valve. It is housed in the exten-
sion case together with the bearings, rear drive shaft,
etc.

The transmission control unit has duty ratios memo-
rized in advance according tc running conditions. In
order to obtain the optimum transfer torque for the run-
ning condition, the oil pressure that is applied to the

drive plates and driven plates is controlled by applying
oil pressure to the transfer piston from-the-transfer oil
pressure control device including the duty solenoid.
Also, the transfer clutch drum and rear drive shaft are
joined to-each other by welding. The rear drive shaft
has drilled oil passages for transfer clutch control and
also for lubrication of extension bushing and ball bear-
ing in it. A seal piston is positioned in the transfer clutch
to accurately control transfer torque in the high-speed
range. -

Snap ring

Prassure plate

Drive plate

Drivan plate

Thrust needle bearing
Snap ring”

Spring retsiner CP,

SN kRN =

‘Lathe cut seal ring
8 Transfer clutch piston
10 Lathe cut seal ring
11 Needla bearing
12 Rear drive shaft
13 Ball bearing
14 Seal ring
16 Reduction drive gear
16 Saal transfer piston

B3-475
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3. TRANSFER OIL PRESSURE CONTROL
DEVICE:

The transfer valve body is bolted to the side of the
extension case through two gaskets and one separate
plate.

Operating oil for the transfer valve body is routed to the
extension case through a pipe connecting the discharge
circuit of the oil pump on the front of the transmission
case to the rear of the case, It is then delivered to the oil

pressure circuit provided in the plane on which the
transfer valve body is mounted. _
This line pressure is reduced to a fixed level by the pilot
valve, and becomes the initial pressure of the duty sole-
neid C. Line pressure is also delivered to the transfer
control valve where it is regulated by duty. pressure
variations to control the il pressure so that optimum
rear torque distribution is obtained according to run-
ning conditions.

1 Reavolution sensor {4WD)
2 Pilot valva pipe

-3 Duty sol, C {transfer)

4 Gasket

5 Plate

6 Filter

7 Gasket

8 Roller bearing

9 Extenslon case

10 Bushing
11 Qil seal
12 Dust sesl

B3-476R

Fig. 31
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automatically by the electronic control system, it

18. Hydrau“c COI’ItI‘Qlﬁ Valve hydraulically controls the gearshifting machanism.

A: GENERAL
| - B: CONSTRUCTION

The hydraulic control system consists of an oil pump,
control valve bodies, clutches, brakes and connecting ,
passages and pipes. When it is activated manually, or 1. OVERALL

> SE— 1) | o ) /
0 oww =Co--—0 ol ——. i D ommm?/
- ] > . — e

@
®
mw
: O ommn
0D ' N

f o [0

po000001000%® @

UPPER VALVE BODY

E ) g! Pressure ragulator valve

T | 5 Pressure regulator plug
Eoyqese ey Be @o
qlo’%%ﬁ"o%qo ]

Pressure regulator slesve plug
Pressure modifier vaive
Z%J BEDO Zé;%(%g Manual valve
Jr‘ﬁ: "::;lflﬂ‘; EL?E%

Pilot valve

Accumulator control plug
Accumulator control steeve
Forward clutch control valve
Shift valve A

Shift valve B

Shuttle shift vaive

Overrunning elutch control valva

§ |
B
ii E
8 [ =}
L J Sp—y
WN =000~ HWN =

LOWER VALVE BODY

14 4.2 ralay valve
m 15 4-2 sequence valve
B 16 Servo charger valve
17 3-2 timing valve

13t reducing valve

Ovarrunning clutch reducing valve
Torque converter regulation valve
Lock-up control valve

Lock-up control plug B3-918
Lack-up tontrol slesve

Shuttle duty shift valve

NN -
WN- O W

Fig. 32

L% ]
F




AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [M18B2] 3-2a

) 2 vavve sopy CONFIGURATION

< Upper valve body >
:::tkr:'.‘lp e TON}UI eominmr-
valve . regulstor valve
o Pressure regulster
valve

L Prassurs modifiar valve

|- Avcumulato? control vaive
#—1— Shuttls duty shift valva

4-2 ssquence valve

— Shift vaive B

4.2 ralay valve

— Shift valve A

Owvarrunning efutch control valve

[ Overrunning clutch
reducing valve

Shuttis shift valve

B3-478
Fig. 33
< Lower valve body > - : 'Mmull valve r'::m;;c:r:ll::ch “i reducing valve .
o o O o 0
(o] o
1o
: Q 0 i ~32 timing valva
| o]
%H= Sarve charger valve
o o O
0 Q
il o
Il
(o) (o]
00
o O
o]
Q 0
B3-479
Fig. 34
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3. RELATED PARTS (1) Solencid ASSY Solanoid-2 (shitt)

The control valve body is fitted with Solencid 1 (shift), | Duty sotenoid A
Solenoid 2 (shift), Solenoid 3 (overrunning clutch), Duty {tine. pressura)
solenoid A {(line pressure), Duty solenoid B (lock-up}
and an ATF temperature sensor. -

Solenoid-1 {shift}

Solenoid-3
{overrunning eluteh)

Duty solenald B {tock-up)

B3-481

Fig. 36

B3-480

Fig. 35 .
4. RELATED PARTS (2)

< Upper valve body > j < Lower valve body >

B3-482

Fig. 37
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5. RELATED PARTS (3)

Wiring harness connesctor /@ @
00000 XD o— 0tz %
. ﬂ g (2 ~10)
. | :‘ X o A Q s
4\ v 0 Q) _ o1l o .
S o7 % - g D4 -1 ®
FRONT | SAREL. oMy oo ( U REAR
e e BUR 1% B [ o —pasy ————
L% <1 : ~ ]
iR e= L lap.
Of EegIN: S 2 @ o]
0j ¥l , 1l .40
. |o) Ry ‘ ® 7 (@) e |o
U - L *‘ﬁ--@
® =NeFoF—@
Q = o
] ' —oaQ
. o
20 S e o C
) Caontro! vaive
. Transmission case
i Manual shaft - Datent spring
B3483 |
Fig. 38
{Pipe names)
No. Description Hydraulic circuit

Qil cooler outlet pipe

Cooling line frorh control valve to oil cooler inside radiator

.| Transfer control pipe .

Line-pressuré supply line to transfer control valve

‘ "ﬁeyfe'rse clutch pr.ess'ma_p.ip:é'r

Accumulator circuit of reverse clutch pressure

4A pressure pipe

4A‘préssura cireuit

3R pressure pips.

3R preésure circuit

Forward clutch pressure pipe

Supply line to N - D accumulator

Pilot pressure pipe

Pilot pressure supply line to shuttie shift valve S

IR | |W[IN]|—=

Pressure-modifier pressure pips

'Supply line to pressure modifier accumulator
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C: FUNCTION—————

1]

Name

Function

& Prassure regulator valve
® Prassura ragulator plug
‘@ Prassure ragulatot sleave plug

Regulates the pressure of oil delivered from the oil pump to an optimum level (line pressura)
corresponding to vehicle running conditions. ‘

Praessure modifier vaive

| An auxtiiary valve for the pressure regulator valve. This valve adjusts pressure used to regu-

late line pressure to an optimum lavel correspending to running conditions.

Pressure modifier accumulater piston

Smoothes the pressure regulatad by the pressuré modifier valve to prevent pulsation in line
pressure, . i :

Pilot valve

Creates the constant pressure {pilot pressure) necessary to contral line pressure, lock-up,
overrunning clutch, 3-2 timing, and gearshift operations from line pressure.

e Accumulator control plug
‘® Accumulator control sleeve

Adjusts accumulatar back pressure to correspond to ruaning conditions.

Manual valve

Delivers line pressure to each circuit corresponding to the selected position,

Range CHFUR ® @ ® @ Line pressure
P
R 0
N
D o]
3 O
2 0|0
1 0|0 |0

Fig. 39 B3-484

When the valve is set in the “line pressure no delivery” position,
the pressure is relieved. '

f; Shift valve A ‘Simultansously changes three different oil passages using.shift solenoid 1 output pressure
Ny corrésponding to such operating conditions as vehicle speed and throttle opening. Combined
b with shift valve B, this valve parmits automatic shifting of 1st 2 2nd & 3rd & 4th speeds.
v Shift vaive B Simultaneously changes three different oil passages using shift solencid 2 output pressure

corresponding to such operating conditions as vehicle speed and throttle opening. Combined
with shift valve A, this valve permits automatic shifting of 1st 2 2nd & 3rd & 4th speeds.

Shuttle shift valve S

Changes the 3-2 timing control and cverrunning clutch control oil passages corresponding to
the throttle opening. When the throttle is wide open, the overrunning clutch becomes inoper-
ative to prevent interlocking at 4th speed.

Overrunning clutch control valve

Changes oil passages so as to prevent simuftaneous operation of the overrunning clutch
when the breke band is actuated at 4th speed. {Operation of overrunning clutch at D4 speed
results in interlocking.)
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Name

“* Function-

4-2 relay valve

Memorizes the 4th speed position, and prevents gear shifting from 4th to 3rd to 2nd spaeds
due to combined operation of the 4-2 sequence valve, shift valve A and shift valve B when
shifting down from 4th to 2nd speeds,

4-2 sequence valve

Inhibits release of band servo operating pressure acting at 4th speed until the high clutch
operating pressura and band servo release pressure {(same hydraulic clrcurt) are drained
when shifting down from 4th spead to 2nd speed,

Servo charger valve

The 2nd speed band servo actuating hydraulic circult has an accumulator and one-way ori-
fice for relieving shift shock when shifting from 1st speed to 2nd speed. The servo charger
valve is installed to ensure sufficient oll flow when shifting down from 4th to 2nd speed, or

"| from 3rd to 2nd speed. It operates at 3r¢t or higher speeds and supplies the 2nd spoesd band

sérvo actuating pressure by bypassing the one-way orifice,

3-2 timing vaive

When shifting down from D 3rd to D 2nd speed, the timing valve retards the release of band-
servo pressure and creates a temporary nautral condition so that vehicla speed can be
changed smoothly.

“1" Reducing valve

Reduces the low & reverse brake operatlng pressura so as to relieve engme braking shock
when changing from “2" range 2nd spesd to 1st speed.

Overrunning clutch reducing valve

Reducas the operatlng pressure applied to the ovarrunmng clutch so as to relieve engina
braking shock. In the “2” and "3 ranges, line prassure is applied to the valve to raise the
pressure adjusting point, thereby increasing engine brak_lng capacity,

Torque converter regulator valve

Prevents excessive rise of torque converter pressure.

® Lock-up control valve
& Lock-up control piug
® Lock-up control sleeve

Controls the operation of the lock-up function.
Stmoothes the transition betwesn the lock-up state and releass stats.

Shuttle shift valve D

Changes the oil passage so ihat output pressure to the duty solenoid B {lock-up)} wili be
applied to the lock-up valve in the “D" range 2nd, 3rd, or 4th spead.
{Lock-up at 1st spaed is inhibited.) ]
* Lock-up control is nat actuated if the lock-up solenoid does not generate output pressure
. when signaled from the control unit, even if the vehicle is in the “D” range 2nd, 3rd, or
4th spesds.
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1 3-Za [M19A0] AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

| 19. Gearshifting Mechanism

A: OPERATION TABLE '

. owe Jlos | OWC
Rev./C BI'B- High/C |FWD/C (3.4) OVRIQ Rev/8 | 112

Ol0]C]
O
O

18T

Al
LI 4

2o 1O
'y

3RD
Y

4TH O

O
ololo| |

{OO|

oloiolololojo|olo|o|o|o|olo|0|0

18T

2ND 1O

0|00
O

Selector lever operation
. &

N
=
Q

0|00

®
526

i
O
0|0

’)-m.
= J =~

S

O

e
2
=]

@.

O|0|0] |O|0|0

O10|0

O
0|0

*1: For prevention of engine over-revolution B3-485

—

-

LA
—

'
par]
I

Fig. 40
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [M19A0] 3-2a

3rd 4th Rev.

@=~—

input member

®
©

Fixed member

Fres marmber

(@

©
®

Gear ratio 2.785 1,545 1.000 0.694 2272
Abbr
Fg ¢ Front sun gear
Rs :+ Resr sun gear
Fg 1 Front planetary carrier
Rc : Rear planetary carrier
F : Frontinternal gear
Ry ! Rear internal gear

B3-486

Fig. 41
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| B:SCHEMATIC DRAWING

Gearshift Member

Band braks

. Reverse clutch—

Qverrunning elutch
Forward clute
Transmission case

High clutch

H nPUT

Wl ouTPUT
#ll L CCKED
] COMPONENT

Front sun'gear

Front planetary carrier

Low & reverse brake

Oﬁe-way clutch {1-2}

- One-way clutch (3-4)

Rear internal gear

Rear sun gear

Rear planetary carrier

B3-487
N and “P” Transmlssion case
Rear sun gear
OUTPUT
Bl LockED
s COMPONENT
B3-488

| “1st 1

Qverrunning clutch

Forward clutch ) Low & reverse brake

B inPUT
G ouTPUT
B LOCKED

" B8 COMPONENT )
) . B3-489

Forward clutch

1st {#D", “3" and 2"}

One-way clutch.{1-2)

One-way clutch {3-4)

Bl nruT
B ouTPUT
[ LOCKED

B COMPONENT ‘ , B3-490




‘Forward clutch ‘

2nd (an' “3” and 11211) :

Overrunning clutch {'"2" and "1st hold® only)

One-way cluich {3-4)

M nPUT

' oUTPUT

Ml LOCKED _

BB COMPONENT | | | 83491

4th

Band Brack

B nPUT
B ouTPUT
B LOCKED

B COMPONENT 53493

Qvarrunning clutch

3rd (“D’* and ""3") {3, 2" and "1st hold" anly}

Forward clutch

One-way clutch {3-4}

N inrUT
" J ouTPUT

I LOCKED .
- 8 COMPONENT . o . . B3-492

Rev.

Low & reverse brake

Reverse clutch

S NPUT
RS ouTPUT
M LocKED

B COMPONENT . B3-494




AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [M20A2] 3-2a

20. Power Train
A: OPERATION

1. GENERAL

The gear train consists of two sets of planetary gears,
four sets of multi-plate clutches, one brake band, cne
set of muiti-plate brake and two sets of one-way
clutches.

Reversa clutch (Operates while moving In reverse,} High clutch {Operates at 3rd and 4th speeds.)
Brake band (Contacts at 2nd and 4th speeds.) Front planetary gear
’ Qil pump Rear planetary gear
Input shaft — ~— Forward clutch
" Tergue convarter r;i;\.-,uard ons-way c¢lutch
Hydraulle lock-up clutch Overrunnling clutch
Low & revarse brake
Low one-way clutch
{1-2)
e
— - L ——————
From engine To propelier shaft
Front differential Rear drive shaft
{To front axles)
Drive pinion Transfer clutch
Front $un gear: Parking gear
Front internal gear Reduction gear’
Rear sun gear Reduction drive sheft
Rear internal gear Electronic off pressure
control mechanism
B83-405
Fig. 50
2. N RANGE AND P RANGE 2) P range
1) Nrange All controls do not operate, just as in the N range. The

Because both the forward clutch and reverse clutch are
in the release positions, the power of the input shaft is
not transmitted to the drive pinion or the rear drive
shaft,

parking pawl interlocked with the selector lever meshes
with the parking gear to mechanically hold the cutput
shaft stationary, thus locking the power train.
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_ 3-2a [M20A3] A TIC TRANSMISSION AND DIFFERENTIAL [4AT]

3. FIRST SPEED OF D, 3 OR 2 RANGE (D, 3,,

2,)

e When the throttle is open wide, as during accelera-
tion in the low-speed range, the forward clutch, one-
way clutch (3-4) and one-way clutch (1-2) operate to
prevent the rear internal gear from turning in the
reverse direction, '

® While coasting, the rear internal gear turns normally
and the one-way clutch (3-4) is released and idles,

‘Therefore, no power is transmitted ‘and the engine

" “does not provide braking action. .

e During deceleration, the overrunning clutch is
applied and the one-way clutch (3-4) is prevented
from idling; however, since the one-way clutch (1-2}
is released and is idling, reverse power is not trans-
mitted and enginé braking is not performed.

QOperating condition of parts

Powaer flow {in acceleration}

e Forward clutch : Applied ® |nput shaft

e One-way ciutch {3-4) : Operating '

& Ona-way clutch (1-2) : Operating @ Rear sun gear
e Overrunning clutch : Applied

@ .Rear pinion gear

& Rear planetary carrier

® Reduction gear

® Dyive pinion # Transfer clutch

® Front differential ® Rear differential

" Only counterelock-
wise rotation Is locked

Oné-way clutch {$-2}

One-way. clutch {3-4)
. 5 B B - Note: m Locked
n | Pawer flow! | Power flow: B Output
| A—=B Jl gL

One-way cluteh {3-4)
One-way cluteh (1.2}

Input shaft

Transfer clutch

e e

el

ok

i/

— —

T
] ]
A (]

Reduction gear
Front differentisl

Rear planetary gear

B3-496

- Drive pinion

Fig. 51
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A’UTOMATIC-TRANSMISSION AND DIFFERENTIAL [4AT]

[M20A4] 3-2a

4. SECOND SPEED OF D, 3 OR 2 RANGE (D, 3,,
2,) S ' : '

¢ During acceleration, the forward clutch is applied and
connects the front planetary gear to the internal gear
through the one-way clutch (3-4). Power is transmit-
ted from the input shaft to the rear sun gear, turning
the rear planetary carrier {i.e. front internal gear).

Also, since the band brake is applied and the front
sun gear is locked, the rear internal gear turns nor-
mally through the front planetary carrier and the for-
ward clutch and one-way clutch {3-4} that are con-

nected to that carrier. Thus, speed increases in pro-
portion to the rotation of the rear internal gear com-
pared with the first speed.

e Since the rear internal gear turns normally while

* coasting, the one-way clutch (3-4) is released and
idles. Accordingly, reverse power is not transmitted
to the engine and engine braking is not provided.

¢ During deceleration st “2" range, the overrunning
¢lutch operates to check |dlmg of the one-way clutch
(3-4). Reverse power is transmitted to the engine,
providing engine braking action. '

Operating condition of parts Power flow {in acceleration)
® Brake band + Applied Input shaft
® Forward clutch : Applied Rear sun gear
® One-way clutch {3-4) : Operating Rear pinion gear
® Overrunning clutch : Applie'd Rear planeltary carrier
1
Reduction drive shaft Front int;rnal gear
Reduction gear Front pinion gear
Drive pinion Transfe*r clutch Front planjtary carrier
Front di*ferantial Rear differsntial Forward clutch
One-way clutch (3-4)
Rear internal gear —
Eront planetary gear  Rear planstary gair . Note:
% Oneway clutch {3-4)  Ona-way cluteh (1.2) R
e D Coenponent
AN N S
1 Pawet flow: ' Bl Cuiput
‘e 1
[ - : =A [rmm——- J '
................ 4 14 i Front internal gear
fnput shaft Front pinion gear =| : : d Rew internat gasr
Band brake : : i Ruar plnion genr
. : H ! } One-way clutch 1341
! H ~Onewsy eluteh {1-2)
I 1 -~
o LY
P T
|= r?,%r{ﬁ W\‘f@ )
... T
e 7
+ 5 ff A
/ " Teanstar sluich
From differential Front syn gear Reduction gear
Drive plaion ﬂlduenon drive shait
Rear tun gear
B3-497
Fig. 52
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3-2a [M20A5]

AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

5. THIRD SPEED OF D OR 3 RANGE (D,, 3,]

¢ During acceleration, the high clutch is applied and the
input shaft and front planetary carrier are connected.
Further, the forward clutch and one-way clutch {3-4)
operate to connect the front planetary carrier to the
rear internal gear. Power is transmitted from the
input shaft to the rear sun gear and rear internal gear.
The rear sun gear and rear internal gear turn normally
at the same speed. Therefore, the rear planetary
carrier, rear sun gear and rear internal gear rotate
i? normally as a unit. ‘

® While coasting at “D”, because the rear internal gear
turns normally, the one-way clutch (3-4) idles in a
released state. Thus, reverse power is not transmit-
ted to the engine and engine braking action is not
_provided.

During deceleration at “3", “2" or ”1st hold” range,
the overrunning clutch is applied and checks the
reverse rotation of the one-way clutch (3:4). Thus,
reverse power is transmitted to the engine and
engine braking is performed,

Operating condition of parts

Power flow {in acceleration)

® High clutch : Applied
o Forward clutch . Applied
® Ons-way clutch {(3-4) : Operating
& Overrunning clutch (3", “2* and : Applied

“1st hold"” ranges only}

Input shaft

Y

High Rsar sun gear

Front plathary carrier

clutch

Forward clutch

One-way clutch (3-4)
Rear intefnal gear

Rear pirlion gear
Rear planstary carrier

Reduction gear

Drive Einion Transfe!' cluteh

Front di#erential Rear differential

Eront planetary gear Raar planetary gear

P L L L L T

Roar planetary carrier
High clytch

Input shalt

3 oneway eluteh (3-8 Onwway clutch (1-2)

--------

—— -~ Note: BN Locked
1
N D
Powarflow: 8= A | RN Output

Earward clutch

Owerrunning tlutch
One-way clutch (34
Onewsy clutch 11-21

_ ﬁ 8 [ R
S -
L——ur

Frant planstary carriee —/

' Drive ginlon

Feont ditlerential

Tranver clutch
Reduction gear
Reduction drive shalt
Rear sun gear

B3-498

Fig. 53
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

M20A8] 3-2a

6. FOURTH SPEED OF D RANGE (D, )

¢ During acceleration; the high-clutch is applied and
connects the inputshaft to the front planetary carrier.
Also, the forward clutch is applied, but it runs idle
due to the one-way clutch (3-4) and takes no part in
power transmission. Power is transmitted from the
input shaft to the front planetary carrier by the func-
tion of the high clutch.

When the front planetary carrier turns normally,
-because the-front sun gear is held-stationary by the
brake band, the speed of the front internal gear
increases and is delivered to the meshing reduction
drive shaft in norma{ rotation.
® While coasting, because power transmlsslon does
not go through the one-way clutch, reverse power is
transmitted to the engine and engine braking is per-
formed.

Operating condition of barts-

Power flow (in acceleration)

® High clutch : Applied

* Brake band : Contracted

® Forward clutch (Takes no part . : Applied
'in power transmission.) :

* |nput ghaf‘t

High clutch
¢ Front planetary carrier

® Front pinion gear

Front internal gear

Rear planetary carrier

Reduction drive shaft

Raduction gear

Y
¢ Drive pinion . Transf!o'r clutch

. Front*differential ® Rear differantial

Front plsnstary gedr  Rear planntery goar

A
N

--....---,._..--_l

S

A Cne-way clutch [34) Onssway clutch {1.2)
L : now: I Locked
2 O [ o
Constant fres rotating : I oviput
lpeld A >8 J
LY TRy I ------
Input shaft High clutch Front internal gasr
’ Brake band Rear planstary carriar

One-way clutch {3-4)
Qne-way cluteh {1.2)

S - ——

—

\

1 [L&ﬁ@w Try

/ )

. . 1
A

Front dlfferantisl

Front sun gear -/
Front plenetary carrier

Drive plnlon-J

\ Transier clutch

Raduction gasr
Resr reduction drive shaft
Rear sun gaar

B3-499

Fig. 54

41




3-Za_[M20A7]  AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

| i 7. FIRST SPEED OF 1 RANGE ¢ The low & reverse brake operates in place of tﬁa

® During acceleration, the forward clutch and overrun- - ‘one-way clutch (1-2) and locks the rear internal gear,
ning clutchi are applied and the front planetary carrier ® In coasting and deceleration, low & reverse brake and
and rear internal gear are connected. Also, the low & overrunning clutch are operating, so that reverse
reverse brake is applied so that the front planetary power is transmitted to the engine and engine brak-
carrier and internal gear remain stationary. _ing action is provided.
The power flow is the same as in the first speed of :
“D”, "3” and 2" range (except for the following
points) and engine braking is performed.

Operating condition of parts Power flow (in accelsration)

® Forward clutch : Applied ® |nput shaft

® One-way clutch (3-4)
" & QCverrunning clutch

"® Low & reverse braka

: Applied {in acceleration)
: Applied

: Operating

¢ Rear sun gear

® Rear pinion gaa.r

® Rear planetary carrier

& Reduction gear

# Drive pinion ® Transfer clutch

® Front differentiat

® Rear differential

Front planetary carriar Rear planstacy carrier

Locked
D Input
- Qutput
1
oy '
Input shaft Overrunning cluteh : i One-way clutch (3-4)
Forward clutch N : Low & raverta brake
1 Cne-way cluteh {1.2)
|-
\ Transfer clutch
'
[, ]
. -
=
§ e—
Front differantial Dtive pinion Reduction gear B83.500

Fig. 55
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [M20A8] 3-24

8. R RANGE to lock the front planetary carrier. Therefore, when the

The reverse clutch is applied and power is transmitted front sun gear turns normally, the front internal gear
from the input shaft through the reverse clutch to the Sslows and reverses. ‘
front sun gear. Also, the low & reverse brake operates

Cperating condition of parts Power flow
® Reverse clutch : Applied ® nput shaft
* Low & reverse brake : Operating & Reverse clutch

Front sun gear

Front pinion gear

Front internal gear

Reduction drive shaft

® Reduction gear
& Drive pinion ® Transfer clutch
" @ Front differantial ® Rear differential
Front planetary gear  Rear planetary gear
2 QOne-way clutch {34}  One-way clutch {1-2} Nota:
B
(N
|Operating ] B ouwu
Takesno __ 3
""""" T ipartin power
"""""""""" 1 rtransminion.l
tnput shaft. |l :0_"‘."5' "0,;”3 Resr planetary carcler

Forward one-way clutch
[ Low & reverss brake
QOne-way clutch {1-2}

Transfer cluteh

Front differential Front sun gear Reduction gear

Drrive pinian Reduction drive shafy

B3-501

Fig. 56
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B: SCHMATIC DRAWING

1. N RANGE AND.P RANGE
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2. R RANGE

-Band s;arvu piston .
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| - >
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3. FOURTH SPEED OF D RANGE

Band servo piston

il cocler

Toraue
coverier
regulatar valve

Lock-up
cantrol valve

Feedback accumulator

Oil pump

N Line pressure
Il Pressure-modifier pressure
Il Filot pressure

Duty-A pressure

Duty-C pressure
m Cil pump control pressure
Bl Accumulator control pressure

®Z
*

Brake band

Reverse clutch

O Shuttle ball changes dil passage
_/T_ One-way ball blocks oil passage t
— one-way only .
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- " Orifice

b
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Forward clutch
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4. FOURTH SPEED OF D RANGE (LOCK-UP)

Band serva gistol
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- —
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X Drain
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5. THIRD SPEED OF D OR 3 RANGE

Band serve pision
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6. THIRD SPEED OF D OR 3 RANGE (LOCK-UP)

Band serve piston
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Transter cluich

JT ]

l ]
]
L
- x x
. - X , . Pilot valve
il cooler R . Duty solenaid C
x | Transfer control
valve
Accumulator
Duty sotenoid B . (R
A Accanulator x
IH ON Accumulator @n '
| (4a) !
10 . y
H Acgmulater
. -0)
. : . x
Servo charger -
valve N Eo H
‘ : | Shift valve A|
Pressure: Shift valve B
modifier valve
f i
. i H .
32 : )
X
n timing £]
valve : x
N X x Overrunning cluich
L Accumulator Shutile reducing valve
L canirol valve shift
. x
valve &
QOfrrunni
Torgue = . clutch
coverter I corlﬂrol
fegulator vaivg . . g valve .
N : : ] LA
x — : ) -
x § ! 4-2 sequence valve
] . 4.2  refay . )
valve
M
Pressure *
requlator valve Fiter st reducing valve
iLEl Pilat valve :
i " L .
[ ] 2
Lock-up - 0, =
contrel valve et 1 .
1
x Shutde
d shift valve
X s
=}
Feedback accumulalos ' .- l
X
x Ny e D [I U
i i Manual valve . L
Oil pump

m@ Pressure-modifier M m

accumulator Shift Shift hitt
. sclenoid 2[isclencid 1 solenoid 3
Duty solenoid A

OFF OFF ON

Location of manual valve differs for 3 and D ranges.

Sl Line pressure o |
M Pressure-modifier pressure SR Cverrunning clutch pressure —

I Pilot pressure ‘ ' ._ Il 1 reducing pressure
Duty-A pressure BB Transfer clutch pressure
Duty-C pressure Torque canverter pressure
Qil pump control pressure I Cooler pressure

B Accumulator control pressure Lubricant pressure
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7. SECOND SPEED OF D OR 3 RANGE

Band servo piston

Shuttle ball changes oil passage

_ILI_
L .
O One-way ball blocks oil passage to
—_ —
. i one-way only
X Crain
- - Orifice
—1k Brake band —_—
- Reverse clutch
“High™ cluich
Forward clutch Low & reverse brake
= Overrinning clutch Trangter clutch
: :
s n'nmnl
_J - - i X
= -] : — il
I?-I A——
r ¥
= = " "
Pilot valve
x
—-
il cooler == Duty solenoid €
Transfer coniral
valve
Aceumulator
Duty solenoid B (3R
v Accinulator *
MIOFF Accumulator (28
i sy
Aciumulater
(N-0)
X
Servo gharger . -
valve E
Shift valve A
Pressure- Shift valve B
rmodiier valve | "
X (@)
3-2
< uming = £
valve x
= X X Qverrunning clutch
» reducing valve
Aceurnulalor Shuttle —[i
H cantrol valve shift O %
valve O
- rounni
] — D 4 cluich
Torque X ) control|
coverier — * valve
regulator valve j
24 C T ]
X,
> - * (&) (®) 4.2 sequence valve
4.2 relay ]
valve
>
Pressure 1sl reducing valve
regulaior valve Filter i
i Pilot valve .
" [
Lock-up (@) T
control valve X Shuttl
uttle
shift valve
¥ S
Feedback accumulaior [[
N Ux|_
© lﬂ I_.————|
Manual valve
Oil pump
: ¥
P Pressure-modifier
NMK{’ accumulator Shift Shift Snift
2 solenoid 2[flsolencid 1l solenoid 3
Duty solenoid A
ON OFF oN

Il Line pressure
il Fressure-modifier pressure
Bl Filot pressure
Duty-A pressure
o

Duty-C pressure

MESE Oi1 pump control pressure

Bl Accumuiator control pressure -

Bl Overrunning clutch pressure
B ' reducing pressure
K Transfer clutch pressure

Torque converter pressure
Il Cooler pressure
Lubricant pressure

Location of manual valve differs for 3 and D ranges.

—
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8. SECOND SPEED OF D OR 3 RANGE (LOCK-UP)

Band servo piston

O Shuttle bali changes oil passage
I
. I e T ’ .
| (o] One-way ball blocks oil passage to
—_ — N
one-way cnly
- X Drain
—_— o
- Crifice
Brake band
- Reverse clutch
“High™ clutch
. Forward f:'umh Law & reverse brake
g H verrunning ctutch Transter clutch
. ch
: ﬁ 1
p— - = (2
" —— ]
o T |
> 3 X
Pilot valve
x
| conler — Duw solenoid C —
Trangfer control
valve
Accumulator
Outy solenoid B A ! a1 {f‘
R ccfimulator
Y Accumulator (28}
|}“ ON (44) x
‘_]r acfmulator
(N-D)
X
Serve charger : !
ol P———— Eo I
X
Shifi valve A
Pressure- Shift valve B
modifier valve
H (] HEH 9 i L
x O,
3.2 E]
X Timing -
valve X
X x Overrunning clutch)
£l Accgmutalor Shuttle reducing valve
HE contro! valve shily s "
! valve D _
rrunni
ot 1l 1= o cluth
Torque x control
caverier — I valve
regulator valve ! f
— =0
e 4.2 seque I
x: (%) (@) -2 sequence valve
~ - 4.2 relay
valve
L
Pressure 1st reducing valve
regulalor valve Fiter
H Pilot valve
r 3
[ ] :
Lock-up Qr
canirot valve x Shuttle
shift vaive
s
x
]
I [
| Feedbagk accumulator ]
x
®) [HyN
—= © ! E] r—-——-—|
= Manual valve -
Ol pump
x

I Line pressure
I Pressure-modifier pressure

Ml Filot pressure

Duty-A pressure
Duty-C pressure
Oil pump control pressure

IR ~Accumulator control pressure

BB Overrunning clutch pressure

IR

reducing pressure

@B Transfer clutch pressure

Torque converter pressure

Cooler pressure
Lubricant pressure

Duty solenoid A

Pressure-modifier
accumulatoer

Shif Shift
solenoic 2jisolenoid 3

ON OFF

Location of manual valve differs for 3 and D ranges.

ud - L ,
= EI ﬁr—

Shift
solenoic 3

ON




9. SECOND SPEED OF 2 RANGE.

Band servo piston

U ol n%m—.

- Brake band

Reverse clutch

“High™ cluteh
Forward clutch

Overrunning clutch

Shuttle ball changes oil passage

—l-—o_l_
_— . .
Q One-way ball blocks cil passage to
one-way only
X Drain
- Qrifice

Low & reverse brake
Transter clutch

]
X
Pilot valve
x
il cooler Duty solenoid C
Transfer control
valve
Accumulaior
Duly solenoid B (3R
Y Acclinulator x
}“ ON Accumuiatar (28)
X
H Acfumulator
(N-D)
Serve charger t X
valve H B
Shift valve Af
Pressure- $hift vatve B
rnodifier valve
X
¥ % i
X Ll
| § X
N e T X X Overrunning clutch)
Accurnulator Shuttle | reduging valve
= | control valve shift "
B valve D
§ H
b FIUNnIng
Torque &lutch
coverter A cantroj
cequlator valve : X valve
=L [ UL .
. x= = X
x— (&) O 4.2 sequence valve
] 4-2 relay
valve
Press N
ressure x H i
requiator valve Filter 8 Tst reducing valve
3% Pilot valve b
*
Lock-up i [__n,—:]
contro! valve =T
X
Shuttle
. B shift valve
’ s
Feedback .
accumulator
7 Q L."Ll
@ | l\.ﬂ
Manual valve
Qil pump
‘x
Pressure-modifier
accumulator Shift Shift Shift
solenoid 2llsolencid solenoid 3
. Duty solensid A
ON  OFF OFF

Il Line pressure
Il Fressure-modifier pressure
Il Filot pressure

Duty-A pressure

“ Duty-C pressure

Oil pump control pressure

Il Accumulator gontrol pressure

R Overrunning clutch pressuré

BB Transfer clutch pressure -

“1” reducing pressure

Torque converter pressure

Hl cCooler pressure
Lubricant pressure




10. SECOND SPEED OF 2 RANGE (LOCK-UP)

Band servo piston

il cooles

Brake band

Shuttle ball changes oil passage

‘One-way bail blocks oil passage to
one-way only

. Drain

Qrifice

Reverse tluich

“High™ cluich

Forward clutch
Qverrunning cluich

Low & reverse brake

Transter clutch

Pilot valve

Duty selenoid C

Transfer control
valve

Duty solenoid B

ON

=
N=

Servo charger

Tarque
coverier
regulaior valve

Lock-up
contral valve

vaive
Pressure-
modilier valve
x
= 2 x
Accurnulator
control valve
x
Pressure Filt
regulator valve ter
Filot valve

X

Shutile
shifi

valve O

Accumutatar

Acflimulator
N-D)
x

X
Overrunning clutch
| reducing vaive
t

(|
Acc later ®
Accumulatar {28)
48} x
I
Shift valve Al
Shift valve 8
x
rrunnir':g
- clutch
X control
“‘—J X valve
m 4.2 sequence valve
4-2 relay
valve

Feedback
accumulator

Il Line pressure
Bl Pressure-modifier pressure

] Pilot pressure

Duty-A pressure

Duty-C pressure
EE% Oil pump control pressure

T Accumulator control pressure

R Overrunning clutch pressure

B 1 reducing pressure

EEXE Transfer clutch pressure
Torque converter pressure

M Cooler pressure
Lubricant pressure

j 15t reducing valve

| L."Ll

=

Manual vaive

Pressure-modifier
accurnulator Shift Shift
selenoid 28 solenoid 1

ON OFF

il

solenoid 3

OFF

Shuttie
shift valve
s .




11. FIRST SPEED OF D OR 3 RANGE

Band seivo piston - — . -
O Shuttle ball changes oil passage
$ —_— .
[ i O One-way bal! blocks oil passage to
-9
one-way conly
| B Drain
- Orifice
Brake band ) : —_—

Reverse cluich
“High™ cluich

Forward clutch
Overrunning ¢lutch

i

a'nali N

Low & reverse brake

i

Transter clutch

ANN

/ . _ £
b e ; | -
— [ e
o == =5 ]
- 1 = - T . i
: ) =< = x ®
. Pilot valve
X .
——r ==
il cooler . f— [ 1 | I Duty solenoid C
« M Transier control
valve
- - 1T 1T ]
I Accumulator
Duty sclencid B . (3R)
. AL ulator *
I iﬂ OFF Actumulator 2%
[y — = 48)
H Adumuiator]
P oB N-D)
1 [
—— . | X
Servo charger = 4
valve =1 EO
[ =
Shift valve A
Pressure- Shift valve B
modifier valve ;
- x
oo 5
3-2 J :
. timing TT1
valve x
T x ’ X QOverrunning clutch
* Accumulator Shuttle _E [ | reducing valve
N contral valve shift Q
valve O
) rrunni
cluich
Toerque - " - ‘CII;;"Igol
coverter
requlaior valve d
) T 1) i [s]
»* . ol
X 3 (%) [e) 4-2 sequence valve
] . 4-2 relay ] :
valve B -
x j 1 d
Pressure i ) st reducing valve
regulator valve Filter <
iUt Pilot valve
" [
Lock-up () ’ o—
control valve x Shuttie
shift valve
S
X
Feedback accumulator
' ¥
g Q o i

% )
> i Manual valve -

Qil pump

‘ . Pressure-modifier i '
’ accumulator Shift . - WShift Shift
: solenoid 2flsolenoid 1l solencid 3

Duty salenoid A

ON ON ON

Location of manual valve differs for 3 and D ranges.

Billll Line pressure - - e ’ l
B Fressure-modifier pressure B Overrunning clutch pressure —_—
M Filct pressure - B ' reducing pressure

Duty-A- pressure BN Transfer clutch pressure
Duty-C pressure

Torque converter pressure
Gil pump control pressure B  Cooler pressure

Bl Accumutator control pressure Lubricant pressure




12. FIRST SPEED OF 2 RANGE

Band servo piston

I
11

ANN

W
Brake band
Reverse clutch
“High™ clutch
Forward elutch
Overrunning clutch
X i) LY
=

N e 1 WERjIR

| | 1 RER1TERNN

O Shuttle ball changes oit passage
O One-way ball blocks oil passage to
_
ane-way only
X Drain
—— e
- Crifice

Low & reverse brake
Transtar clutch

—]

X x
Pilpt valve
x
il coaler —= l I | I _‘ Duty solendid C
« B Transler control
valve
1 . | | m
Accumulator
Duty solenoid B (a3
: Ac ulator S
‘ﬂ OFF Accumulator {28)
vy ] (48)
i 1. Adumulator]
= LN-D)
]
(. x
Servo charger | A== | 1= .
valve 711 IJJ_ EO
=T
4
Shift valve A
Pressgre- Shift valve B
modifier vatve
x
2]
X
EeaEE X X Overrunning cluich
x 3 AccurTulallor Shottle reducing valve
g control valve shiit "
valve D
8 rrunni
1
T 1 clutch
Torque " control
coverter . | valve
regulator valve SRR
w2l [ UL
* *— B (&) (=) 4.2 sequence valve
B - 4-Z relay
valve
®
Pressure - * & 181 1 :
reguiater valve Filter g educing vatve
Pilor valve i .
‘ | [
Lock-up (&)
contigl vaive i
X Shuttle
k shift valve
x : s
Feedback accumulaior
1
x
3 L1
% . U=
5: Manual valve
il pump
X
Prassure-modifier
accumulatos Shift Shift Shift
. solenoid 2fllsolenoid 1l solenoid 3
Duty solenoid A
CN ON ON

I Line pressure
I Fressure-modifier pressure
M Filot pressure
Duty-A pressure
Duty-C pressure
Qil pump control pressure

Hl Accumulator control pressure

WM Overrunning clutch pressure
LBl

S8l Transfer clutch pressure

reducing pressure

Torque converter pressure
Bl Cooler pressure
Lubricant pressure




13. FIRST SPEED OF 1 RANGE

Band servo pision

@) Shdttle ball changes oil passage
—— .
QO - One-way ball blocks oil passage to
T one-way only
i A - X Drain
v Qrifice

Brake band

’ N Reverse clutch

“High™ elut
1 gh” clutch Forward clutch

Overrunning clutch

Low & reverse brake

1]

Il

V)

Transfer clutch

AN

NN

M |
1 i

X x
2‘ H . Ay
Pilat valve
1 cooler = - [ 11 — Outy solenoid C
Transter comrol
valve
| | — 1T
- Accumulator
Duty solenoid B (3R}
Accfinulator| H
OFF . Accumulator (20)
— mu— - {a4)
i Aclimulater
: 11 (N-D)
Semo charger L— ] L= - X
valve 1] E T
—
P . Shift valve Al
ressure- . . 0
modifier vatve Shift valve B
N X
g i e,
x ‘
X L1
X
x® s x X QOverrunning clute!
Accumulaior Shuttle | reducing valve
o conirol valve shift .
¥
valve D
rrunni
Torque % ! . clutch
coverter : x X cor:!ro .
regulator valve ; N i —— valve
Al I,
. ™ (®) O 4.2 sequence valve
] = 4.2 relay
valve
Pressure )
rer;:;jau!or valve Fitter 15t reducing valve
L} Pilot valve -
’ [l '
Lock-up (®)
contro} valve 7 ~oLr A
X Shuitle
shift valve
x s
=]
Feedback .
accumulator - ¥
Y x
7 & L
’ =
= @
Manual valve
Oil pump

accumiator hift Shift Shift
solenpid 2[llsolencid 18 solenoid 3

. m Pressure-modifier m @I m

Duty solenoid A

ON “ON OFF

I Line pressure

Il Fressure-modifier pressure
M Filot pressure

Duty-A pressure

N O\}ermnning clutch pressure
Bl 1 reducing pressure

s,

B Transfer clutch pressure

Duty-C pressure Torque converter pressure

Oil pump control pressure

Hl Accumulator control pressure

Bl Cocler pressure
Lubricant pressure




AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [M21A0] 3-2a

System

D 21. Electronic-HydrauIic Control  valves. The system controls the transmission proper

including shift control, lock-up control, overrunning
clutch control, line pressure control, auto pattern select

'A: GENERAL

control and shift timing control. it also controls the 4WD
transfer clutch. In other words, the system detects var-

The electronic-hydraulic control system consists of var-
{ous sensors and switches, a transmission control unit
(TCU) and the hydraulic controller including solenoid

jous operating conditions from various ‘input signals
and sends output signals to shift solenoids 1, 2 and 3
and duty solenoids A, B and C (a total of six sclenoids).

Electronic control 17O functions

INPUT

—Solenoid output

T ON-OFF |

=1

[Throttla opening sensor h

{MPFI1}

Transmission
Vacuum sensor

(Carb)

Pahicle speed sansor 1
Built in meter
IVahicIa speed sansor 2

iEnblne revolution I————————
IATF temperatura sensor I————

P.R.N,D 3 2.1

IInhlbitor switch I

Manual switch

FWD switch

4

(awp)

|

Battery voltage

]

ION 1se control signal

Economy switch

ABS signal

Brake switch

IEick-down switchJ-———'_"

UU!

TCU

1
: ———i‘-{altv solencid B J :Lock-up controt

———T—l Shift sotenoid 1

|
ON-OF | Two solenoid are combined

g | for 151 to 4th speads,
shift solenold 2 J | ®
‘l ON-OFF ll Engine brake control
n ontr:
—‘_I"I |Shift solencid 3 _l{{ 3.2 shift timing control

——H_ETutv solenoid A J l Line pressure contrel

|
_———'l-—laty solenaid C J ;4WD transfer control (AWD)

——————

%m monitor | Lights at power pattern

] ATF temperature L‘ghtl when ATF
lmonitor I | temperature is high (4WD)

Lights when FWD mode

lF_WD mode monitor I

{fuse is into FWD connector]

\"—"l.lght output

B3-973

Fig. 57
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3-2a [M21B1]  AUTONMAITIL TRANSMISSION AND DIFFERENTIAL [4AT]™

B: FUNCTION

1. INPUT SIGNAL

Signal name

Major function

Throttle sensor {MPFI}:
Vacuum sensor {Carb)

Dstects throttle opening and determines shift point, line pressure and lock-up vehicle speed
according to engine load.

Vehicle speed sansor 1
{mounted to transmission)

Detects vehicle spéed. This signal is used to contro! shifting, lock-up, line prassure, and
transfer cluteh,

Vehicle spead sensor 2
{built-in meter}

FWD ...Used as backup in case of failure of vehicle revolution sensor 1.
4WD ...Used to control transfer clutch and as backup in case of failure of vehicle speed sen-
sor 1.

Engine revolution

Detscts engine speed. This signal is used for lock-up clutch smooth, control at lock-up and to
prevent engine overrunning at "2” and "1 range.

Inhibitor switch

Used to determine shifting and line pressure for respective ranges “P”, "R", “N", “D”, “3",
l'lz"' and ll1ll-

Idle {I/D) switch

Detacts throttle closing. This signal is used for lock-up release, and for line pressure control,

Cruise switch {cruise control}

Detects operation of cruise control, and expands “4th" operating range.

ATF temperature sensor

Detects ATF temperature, This signal is used for inhibition of lock-up, release of CD and
detection of ATF temperature.

Manual switch

Used to maintain the transmission in select range 2nd, 3rd when going up or down steep
hills, running on sand, mud, or slippery surfaces.

Economy switch

With this switch "ON",‘ shift pattern is set in economy mode to improve fuel eccnomy.

FWD switch Used to change the mode from 4WD to FWD. Also used to adapt the vehicle to FWD tester
: rofler. Changeover from 4WD to FWD can be accomplished by inserting & fuse into the fuse
holder. (4_WD only)
ABS signal When ABS is operating, to optimize ABS contro|, transfer clutch torque is controlled to elimi-

nate the influence of engine braking and reduce the degree of coupling between front and
rear whesls.

Kick-down switch

Dstects throttle full opening. This signal is used to contro! kick down.

2. QUTPUT SIGNAL

Signal name

Function

Shift solenoids 1, 2

Controls shift stage by turning solenoid ON/OFF. Relationship between solenoid operation
and shifting stage is shown in Table below. When shifting, timing is controlled for each scle-
noid to reduce shock.

Shift solenoid 3
{Overrunning clutch)

Controls 3-2 shift timing and overrunning clutch operation. Shift timing is controlled by con-
trolling release speed of oil pressure to reduce shock while downshifting. The overrunning
clutch is controlled so that it will operate during coasting to apply engine brake.

Duty solenoid A
{line prassure}

Regulates the line pressure according to driving conditions.

(transfer pressure}

Duty solenoid B Regulates the hydraulic pressure of the lock-up clutch and operates in three modes (open,
{lock-up) smooth and lock-up).
Duty solencid C Regulates the hydraulic pressure of the transfer ¢lutch and controls the driving force to the

rear drive shaft.

"Power” indicator light

Indicates whather the shift pattern is “Normal” or "Powaer”. The indicator lights in power
mode. This light is also used for "self-diagnosis”.

ATF temperature warning light

Lights when ATF becomes hot {exceeds a set temperature level). (4WD only)

FWD pilot light

Lights when fuse is into FWD connector.
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

(M21B3] 3-2a

| 3. CONTROL ITEM

Control item

Description of control

Gear shift control

Normal shift control
o Normal pattern
® Power pattern

Upshifting and downshifting are set for each range, gear
position and pattern according to throttie opening and
vehicle speed.

Control with ABS

Gear is locked in 3rd position when ABS signal enters.

Control with cruise control

When cruige control is set, 4th gear operating range is
expanded.

ATF low temperature control

Shifﬁng into 4th gear is prevented when ATF tempera-
ture is below the preset value.

Manual control,

Gear is held in selected range when manual switch is
ON. (2 and 3 ranges only)

dek-up 'coni(ol

‘Normal lock-up contral

* “Normal” : "D” range
only
o “Power” : R, 3, 2 ranges

Lock-up ON/OFF is set for each range, gear position, and
pattern according to throttle opening and vehicle speed.
{Basically lock-up is OFF during gear shifting.}

Smooth control

Smocth tock-up is performad when lock-up is switched
on.

Transmission control

Overrunrilng clutch
control

_Engine lqraké control

Overrunning clutch is operated according to range, vehi-
cle speed, and cruise control signals in order to apply
angine brake properly,

3-2 timing control

This control speeds the release of servo piston pressure
3R when shifting down from 3rd to 2nd, thareby prevent-
ing engine. racing.

Line pressure control

Ordinary control

Line pressure is regulated according to throttie opening,
vehicle speed and range signals.

Shifting control

Lihe pressura is reduced whan shifting to lassen shifting
shock,

 Starting control

Line pressure is at a minimum so as to reduce engins
cranking load.

Automatic pattern
select control

Powaer pattarn control
(POWER light ON)

Power pattern is selected when throttle opening change
speed exceeds the praset valus.

Norh‘:al pattern control

When throttle opening is less than the preset valus, nor-
mal pattern is resumed.

Shift timing control

Shift stap control

ON/OFF timing for shift solenoid is controlled.

Lock-up control '

Whan shifting, the lock-up clutch is temporarily re!eased.

Overrunning ¢lutch control
(3rd to 2nd; small throttle
opsening in coasting, 2nd to
1st: in coasting)

When shifting down, the overrunning clutch is tempo-
rarily disconnected to reduce shifting shock.

Line pressure control

When shifting, line pressure is controlled to the optimum
level so as to reduce shifting shock.

Ordinary transfer control

Transfer oil pressure is regulated according to the throt-
tle opening angle and vehicle speed.

1st range control

Transfer oll pressure is increased.

4WD transfer clutch
control

Stip control

immediately after detecting a slip, transfer oil pressure is
controlled to the same pressure as 1st range,

{This control is canceled if V Ls 63 km/h (37 MPH}, or
when throttie is closed fully.)

Conitrol it turns

Transfer oil pressure is reduced sfter detecting the turn.

ABS control

Transfer oil pressure is adjusted to set level immediately
after reception of ABS signal.
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4. POWER INDICATOR LIGHT

The automatic transmission equipped vehicle is capa-
ble of automatically selecting two driving patterns; a
normal pattern suitable for ordinary driving and a

powaer pattern suitable for driving uphill or rapid accel-
eration. The power indicator light lights when the power
pattern is selected. See the table below:

Selector lever position pattern

Changeover from normal pattern to power

Power indicator light ON/QFF

MDM ”3" n2u range

Pattern is changed automatically accordingto] ® “Normal” pattern: OFF
depression of accelerator pedal. & "“Powaer” pattern: ON

C: COMPONENTS

1. THROTTLE SENSOR

The throttle sensor provides electrical signals corre-
sponding to the throttle opening. The throttle opening
and accelerator depression speed are detected by this
throttle sensor output.

2. VEHICLE SPEED SENSOR 1 (MOUNTED
INSIDE THE TRANSMISSION)

[FWD]

A pulse signal is generated from the vehicle speed sen-
sor 1 (output shaft rpm sensor) mounted to the parking
gear coupled integral with the reduction driven gear in
the transmission and the transmission case. The gener-

ated pulse signal is sent to TCU where it is converted to
vehicle speed data,

[4WD]

The vehicle speed sensor (output shaft rotation sensor)
is mounted to the extension case (from the outside of
the case). The sensor outputs a pulse signal which is
transmitted to the TCU where it is converted to vehicle
speed. : :

The transfer clutch drum is connected directly to the
rear wheel driving propeller shaft. Vehicle speed sensor
1 on the 4WD model defects rear-wheel speed.

Vehicla spaed
sensor 1

B3-503

Fig. 58

3. VEHICLE SPEED SENSOR 2

The vehicle speed sensor 2 is in the combination meter.
The read switch nearby speedometer is turned to ON or
OFF by rotating of the speedometer inner shaft and that
pulse signal is transmitted to the TCU.

4. ATF TEMPERATURE SENSOR

This sensor is mounted to the control valve in the trans-
missicn. It detects temperature change as an analog
electrical signal, The output characteristics of the sen-
sor are shown below,

~— ATF tempsarature
sansor

B3-504 |
Fig. 59
Resistance
Temperaturg ——» .
B3-506
Fig. 60
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t

5. INHIBITOR SWITCH .

The inhibitor switch- assures safety when starting the -Inhibitor switch .
engine. This switch is mounted on the right side of the o o ® 8
transmission case, and is operated by the range selec- |. . o T
tor lever, : ‘ = 1 “

When the selector Iever is set to “P” or “N”, the electri- 1 —— ) [ e

cal circuit is connected in the inhibitor switch and the S o 1| (===l
starter circuit is energized for cracking the engine. i : =1
When the selector lever is set to “R”, “D”, “3", “2", or ——EI . H : 2
“1" range, the electrical circuit is disconnected in the : 19 )

inhibitor switch, Hence engine ‘cranking is disabled. In U

the “R” range, the backup light circuit is completed in ,

the switch, and the backup lights come on. : - C8-036

In addition to the above function,.the inhibitor switch Fig. 61
incorporates a circuit for detecting the selected range
position and sendlng the range signal to the TCU

*PINNO. | 4 "3 2 1 8 7 6 5 12 1| 10 9
CODE | g YL Br Y6 Yw YB R aW BY BW | BW GB
POSITION

P 0 0 - - ‘ , 1 © 0

R 0 0 ' 0 0

N o 0 0 0

D o o

3 0 )

2 O O

1 ) )

*: Connector (E25)
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

6. SOL. 1 {SHIFT) and SOL. 2 {SHIFT)

These solenoids are mounted to the control valve. They
are turned ON or OFF according to signals sent from the
TCU. The gear positions are changed according to the
ON and OFF condition of these solenoids.

Duty solenoid A
{line pressurel

Solenoid-2 !shifﬂ
/- Solenoid-1 (shifr)

/- Duzty solanaid B {lock-up)
S0
0, \ Q

_ d,
i1 ; SN2
.

S
{m]

)

&

B3-508

Fig. 62

7. SOL. 3 (OVERRUNNING CLUTCH)

This solenoid is also mounted to the control valve. It is
turned ON or OFF according to the signal sent from the
TCU. This operation controls the engagement and dis-
engagement of the overrunning clutch.

8. DUTY SOL. A (LINE PRESSURE)

This solenocid is mounted to the control valve, and its
duty ratio is controlled by the signal sent from TCU. This
solenoid then controls the pressure modifier valve and
pressure regulator valve to adjust the line pressure to
an optimum pressure level suitable for operatmg con-
ditions.

9. DUTY SOL. B {LOCK-UP)

This solenoid is mounted to the control valve, and its
duty ratio is controlled by the signal sent from TCU. #

"then controls the lock-up control valve to provide

smooth engagement and disengagement of the lock-up
clutch.

10. DUTY SOL. C (TRANSFER)

This solenoid is mounted to the transfer control valve
on the side of extension case, and its duty ratio is con-
trolled by the signal sent from TCU. it then controls the
transfer control valve. for controling the transfer clutch
hydraulic oil pressure.

B3-509

Fig. 63
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22. Transmission Control Unit (TCU)
A: GENERAL | |

TCU receives various sensor signals and determines
the running conditions of the vehicle. It then sends con-
trol signals to each solenoid according to the preset
gearshift characteristic data, lock-up operation data,
and transfer clutch torque data (duty ratio).

1. CONTROL SYSTEM

Input signal i i i :

p g Throttie [ Vehicle | Vehicle | Engine | ATF tnhib- Cruise Econ- Kick-
sensor | speed | speed | revolu- {tempet-| Manual | FWD ABS

. . itor . . control f omy down
idle sensor | sansor | tions ature switch switch | switch. signal signal switeh | switch
Contro! item switch 1 2 {rpm) | sensor £ "

1. Shift control
(1) Ordinary shift con- 0] ] 0 O 0 O 0
trof .

{2} ABS operation con- 0
tro!

{3) Cruise control oper- 0
" ation : ’

{4) Hydraulic oil tem- 0
perature contro) ’

(5) Manual control O 0

2. Lock-up control
(1) Ordinary tock-up 0 0 0 O C O 0
control :

(2) Smooth control O 0 0]

(3) Low oil tempera- 0
ture control

3. Overrunning clutch

control
(1) Engine brake con- 0 O 0 0 o) 0]

trol
(2) 3-2 timing control 0} 0 o]
4. Line-pressure con-
:;()JIOrdinary line pres- 0 Y © o Y © 0

sure control )
{2} Shifting control o 0 o] O 8] 0

{3} Starting control 0 O

5. Shift pattern select

control
{1} Power drive pattern 0 o O O O 0

control

{2) (F;qturn to normal 0 0 0 )
rive pattern
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_ Input signal | Throttle | Vehicle | Vehicle | Engine | ATF Cruls E ki
sensor | speed | spsed | revolu- | temper- | Inhibitor { Manual | FWD u sef ABS can- d ck-
idle sensor { sensor tions ature switch | switch | switch cgntro signal omy down
Control Item switch 1 2 (rom) | sensor signal switch | switch
8. Shift timing
control
{1) Shift range 0 o ©
contro!
{2) Lock-up con-
trol 0 o ©
{3} Overrunning
clutch con- 0 0 o]
trol
{4) Line pres- ]
sure control o 0 0 0 0
7. 4WD transfer
clutch control
{1} Ordinary O o o O o} O
transfer con-
trol
(2) Manual
mode con- 0] O O 0] O
trol
(3) Slip detec-
tion control o 0 0
(4) Steering
control o o ©
{6} ABS operat-
ing control 0 0
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2. SYSTEM DIAGRAM

| FWD switch F ——————————— -
: [ -‘ Kick-down switch |
| Englne speed I— ————————— ! .
- ] .
Inhibitor switch ~ f———————- ! l I : o Economy switch I
. P !
I T I -
Manual switch I— —————— - g t| : I i--—————-r Brake switch
bl |
- o R (B B B A .
L attery voltage I——— -l I : } I l I { ——— ATF temperature warning light
| - -
S S I T A N :
I Cruise contro! signel ]-_r-'| '{ { : : % l { ! } : r’lﬁ Power indigator light
r : |
_ ABssigal po-d Lttt b e Vb el
T gl b—m——mm—mrouornre ! e e ———————
O, T [ ————— - AfTcontrolunit,. [ 1
=8 o= 1 ' e 30 I
T o] - T |
i} AVl g YA A VA ik B
. , [ouy Shift Shift Solenoid 3| [Duty : 3 2
- q i solenold 8 | |solenold 1| |solenald 2 || {Over- salenoid A { [Ouy 21
28 || tLock-up) running  |f{Line | |solenclac ! 7|
ES { T clutch} P - ur ] LtTransfer) 11
——— T ——— r=——-- ]
. : ' . ———
ATF temperature Vehicle spesd ranstar 7
3aN0r Control vaive sensor 1 control valve g :
¥ 7
S i 2!
! 1 A1
i Servo z‘ 1
Ol pump Serve mechanism IL. machanism g {
” 1
i — Y ad
] P ] [ | ]
el 2 8 @ g !
8 = - '§ [ 3 - 2 .g =} v i
2 _E a § ::a 2 v & 2 a 8 B : E ! @ &£
(4 _ ] [¥]
Herme HHaHa BB EE Rt it B ek gk Ik
uw 2 o <3 = & ol g =
7 3 g ;' 2 & £ B g . 2 2| 8 g
, < h- k = =
g 5) 8 §2z2z22| (B (3 |27 (&) [£] [5
Z @‘ | T
|
b
2 8 |7 |
& 8 g / I
2 § A 2 3 7 ;
KR < 35 7 l
8 8 .% E Speedometer <5 //%} .
= a in :> gear ; Vehicla speed
A sensor 2
1 -
=D t Power transmitting route
— ! Hydraulic pressura controtl circuit
==~ Mechanical signal
—=—- : Electrical signal
Fig. 64
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B: FUNCTION | q

| 1, SHIFT CONTROL

Gearshifting is controlled in response to driving
conditions, according to the shift point characteristic
data, as shown in the following diagram, stored in the 100

TCU, Solenoids are operated at the proper time corre-
sponding to the shift pattern, throttle opening, and vehi-
cle speed for smooth shifting. 2
Solenoid 1 Solenoid 2 g
£
2nd _ X 0 £
Q
3rd X X £
4th O X
0
Vehicle spead
B3-511
Fig. 65

When oil temperature is below approximately 10°C
{50°F), the vehicle cannot be shifted to the 4th range.

(D Control unit activates both solenoids 1 and 2 in
response to throttle and vehicle speed signals.

@ shift valve moves in response to solenoid
operation, supplying/interrupting clutch pressure to
the line. ‘ .

) Gears are shifted by ON-OFF operation of both
salenoids as indicated in Table.
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Shift clutches

——— -

Shift valve 8

S ittt
Shift valve A

Solenoid 1 Solencid 2

[, I SRS ff A ) ' Sensors
e mm ma
R
¢ Throttle opening Vehicle speed l
} ® Vehicte spead | | sensor !
Ciutch fluid A 1 1
Tcu L Throttle :
1| sensor i
I I
: :
L

Shift command Determination of optimum
signals gear position lincl. sefection
of shift pattern)

B3-512

Fig. 66
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2. -3-2 TIMING CONTROL pressure to the 2nd apply chamber. This causes the ‘!
When shifting from 3rd to 2nd, the high clutch is disen- Erake ba’f'd to be applied. IE other vyor::’ls, high clutch
;aged. At the same time, oil pressure (which releases release” and brake band “application™ are properly
the brake band) is also released from the servo piston timed by electronic control. This eliminates engine rev-
3rd release chamber (3R). : up under no load or hesitation.

At this point, the servo piston moves to release oil pres-

sure from the 3rd release chamber (3R} and apply oil

High clutch
apply pressure |

Servo piston 3rd
releasa chamber
oil pressure

i@

|~ Orifice

3-2 timing valve
{in conduction}

Timing control
solenoid (shift
solenold 3)

—

- ]
Shih valve B TCu

Solenoid 2

B3-513

Fig. 67

® When the 3-2 timing valve conducts, oil pressure ® When the 3-2 timing valve does not conduct, oil pres-

applied to the 3rd release chamber is quickly sure applied to the 3rd release chamber is slowly
released through passage ®. released through passage ® (provided with an ori- ‘I
fice).
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’ 3. LOCK-UP CONTROL

The lock-up engaging and disengaging conditions are
set for each gear shift range, gear position and shift
pattern and correspond to the throttle :opening and
vehicle speed, and the duty solenoid is electronically
controlled by TCU controls the lock-up.. clutch. The
lock-up clutch - engagement and disengagement are
controlled by the lock-up control valve,

(When engaging and disengaging)

The shuttle shift valve D is actuated by the hydraulic
pressure from the shift valve A, i controls the position
of the lock-up control valve for engaging or disengaging
the lock-up clutch.

1} 1st gear, N, R, and P ranges

Since no operating pressure is generated from the shift
valve A, the shuttle shift valve D sets the lock-up control
valve in the “disengaging” position.

The lock-up operating pressure (torque converter reg-
ulator pressure) acts on the lock-up clutch disengaging
cireuit, while the engaging circuit communicates with

83

the oil cooler circuit. Accordingly, the lock-up clutch is
disengaged by the pressure difference. :

2) 2nd, 3rd, and 4th gear

The operating pressure generated by the shift valve A is
applied to the shuttle shift valve D, which pushes ther
lock-tip control valve to the “engaging” position. Since
the lock-up operating pressure is applied to the engag-
ing side circuit while the disengaging circuit is drained,

the lock-up clutch |s engaged by the pressure differ-
ence,

{Smooth control)

The duty solenoid B is controlled by the TCU and con-
trols the operation of the lock-up control valve. Because
the lock-up operating pressure is controlled by the
lock-up control valve, the force applied to the lock-up
clutch is controlied for smooth clutch operation.

When locking up, the clutch is set in the half-engaged
state beforehand. After this, the lock-up operating pres-
sure is gradually increased to achieve smooth locking

up.
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4. LINE-PRESSURE CONTROL

1) The oil pump delivery pressure (line pressure) is reg-
ulated to the constant pilot pressure by the pilot valve.
2) The.pilot pressure applied to the pressure modifier
. valve is regulated by the line pressure controling duty
solenoid A and changed into the pressure modifier
pressure.

3) The pressure modifier valve is an auxiliary valve for
the pressure regulator valve, and it creates a signal
ptéssure (pressure modifier pressure) for regulating the
line pressure to an optimum pressure corresponding to
the driving conditions. '

4) This pressure modifier pressure is applied to the
pressure regulator valve to control the oil pump deliv-
ery pressure,

5) The delivery pressure of the oil pump is regulated to
an appropriate pressure (line pressure) corresponding
to the driving condition to reduce the loss in the oil
pump driving time and acceleration shock.

6) The pressure modifier pressure regulated by the
pressure modifier valve is smoothed by the pressure
modifier accumulator and pulsation in the line pressure
is eliminated. '

Feed back pressure

Pressure medifier pressure

Line pressure

E].

Pilot pressure

Pressure modifier accumulator

Wl o=
Pressura regulator valve l—'é__;]i_.- Drain Lj'llil_

Duty solenoid A

B3-515

Fig. 68
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5. LINE-PRESSURE SHIFTING CONTROL

In other words, line pressure decreases to match the

Oil pressure which engages shift clutches {to provide Selected shift position, minimizing shifting shock.
1st through 4th speeds) is electronically controlled to

meet varying operating conditions. .

[ Shift clutches ]

mm Une pressure {Clutch operating pressure)
(] Pilot pressure
Throttle prassure

Signal pressure to
control line pressur
and shift valve

switching

e8d Accumulator control pressure

Transient oil pressure 1
to operate clutches

Accumulator

Solenoids 1 and 2

g Accumulator control

pressure
( snife select valve )| Shift valve
Manual shift valve l l
operated through [ Manual valve ] | Accumulator control valve ]
salact lever 7
) Drain g
LmeI pre;sfure olptu:ally L ? FDutv solenoid A 1I
regulated for elutch operation z ' (Line-pressure) l
r ———————————————— ___._._._,_.._,.,__.,.,;“_._ ]
| L % |
i I Pressure regulator vaive AT 77727272, E] H
I * Throttle pressurs {also Z| |
I servas a¢ a signal to optimally c !
| Line pressure ragulate line pressure undar .g {
| built up by varying operating conditions} g1 1
} oil pump § :
| t Pilot pressure 1 2 I
| c
I Pilot pressure 2 |
| - Orifice (@] |
' | — |
I |
| Suction 1t :
| TCU
' :
) 0 !
f, A Throttle ;::ositiun,l
A I A — e ——————— — accelerator pedal
\‘ ‘\.. 1 depressing speed,
x4 late,

t

Fig. 69

# Electronic control of clutch oil pressure in summary
a. Solenoids activate through the TCU which receives

various control signals (throttle signal, etc.)

b. Control signals are converted into throttle pressure,

which is transmitted to the pressure regulator valve.

¢. The pressure regulator valve optimally regulates line
pressure (bullt-up by oil pump) in response to throttle

pressure, matching varying operating conditions,
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6. SHIFT PATTERN SELECT CONTROL

Shift pattern is selectable automatically between a nor-
mal pattern suitable for ordinary economy running and
a power pattern suitable for climbing uphill or rapid
acceleration.

In the power pattern, the shift down point and shift up
point are set higher than those of the normal pattern.
When the power pattern is selected, the POWER indi-
cator light in the meter lights up.

' Changeover from
normal to power
" pattern

Selactor position Meter indication

Performed automati- | ® . Normal pattern:

cally corresponding OFF
D. 3, 2 range to accelerator pedal ® Power pattern:
depression. ON

* This happens, only when both manual switch and
economy switch are OFF.

FWD model “'D" range
{Normal pattern) {Pawer pattern)
100 100
T
i
875 75}
g |7 £
1] |
e | :
2 60| : o B0 /
B ] £ 1421
E ! F !
25} | 26¢ |
I L Jy
1 [
1 | 1
1 1 |
! H N . . _ H A e ——
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
(12} (251 (37} {60} (62} (76) (87} (98} {112)(124) {12) {25) (37} (50) (B82) {75) {87) (99} {112} {124}
Vehicle speed km/h (MPH} Vehicle spead km/h {(MPH}
B3-817
Fig. 70
@ Normal pattern to power pattern Changeover 1o pawer
pattern is easier
Select lever D, 3, 2 range -
Accelerator depression spead Greater than set value Latrga N
. | | e :
Depending on throttle opening and vehicle speed, 16 -E P ]
areas as shown in the figure are set. Accelerator a 58
depression speed for pattern changeover is set for each £ %3
area. g €8
When the accelerator depression speed exceeds this F ga
set value, the pattern changes from normal to power. 1
This happens for the 3 or 2 range, only when the man- Smail
uval switch is OFF Low «— Vehicle spaed —»= High Ba.518
Fig. 71
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@ Power pattern to normal pattern

The power pattern is shifted to the normal pattern,
depending on car speed. Shifting to the normal pattern
is determined by the throttle position as shown in Fig-
ure below. Time lag in shifting is also determined by car
speed. The maximum time lag is 3 seconds.

7. ENGINE BRAKE CONTROL

The TCU controls the shift solenoid corresponding to
such input signals as throttle opening, vehicle speed,
shift range, and cruise control signals to automatically
control the operation of the overrunning clutch and for
positive application of engine brake.

1} In range D or 3, the overrunning clutch is kept inop-
erative by the action of the shuttle shift valve S when

Large

1

Power pattern

Throttle
opening

7777

=

-

Fig. 72

the throttle opening is large. With small throttle valve
opening, the overrunning clutch is engaged by the
action of shift solenoid 3.

2} In range 2, the overrunning clutch is engaged by the
operation of shift solenoid 3.

3} In range 1, the overrunning clutch is engaged irre-
spective of the operation of shift solenoid 3.

Brake band Beake band Overrunning
Hi<lutch {2nd} Lowe & reverss brake {4th) cluteh
[ | swtrvarma | |
Shiftvalve 8 l taducing ,,.".';.d"""
| o 1)
Ed ] ﬁ
d F— = : ' /il
= — M
j—— L ] of |
' | [= i
vihe T ] v
?I.? o premare)
i presturs
- ] [
Accumulator Himing vaive 115t reducing valve
controf valve
xl x J
Shattie shift
I vale §
2 FNgE prefiune
(Line prassure)
Plot presture B3-520

Fig. 73
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8. 4WD TRANSFER CLUTCH CONTROL

“glip"” detection

aftar “slip” detection.

and reverse

Type of control Gear position Remarks -
No.rma| control
=
W
2
£
B . ~ 0
B -| Regulates transfer oil pressure in 3
1 [Basic control’ response to throttle position and vehi- 1st through 4th g
i and raverse
cle speed. §
2
0 50 100
Duty ratlo (%)
Fig. 74
Control in 1st Increases transfer oil pressure (as '
2 . . ’ 1st
range compared with basic control 1 .}
Control during- Returns t{ansfer oil pr_e»ssure _tp_the : 15t through 4th Release:
same as in 1st range immediately

At more than set vehicle speed and fully
closed throttle '

4 Control in turns

Decreases transfer oif pressure upon
detection of vehicte turns.

1st through dth
and revarse

Sensors ) l
Throtile '
. IVleeum nor }lcllb] -
) - 1nput
. AJO
Batrery voli IFartace |—»"
il
IATF temparature -nm}

Tou

Ing sensor (PP

Vahicls fevokition ssor 1 1
{raar whaal 1pm]

Oupn

interisce
chrcult

Vehich revolution samor 2 | «

“{frant whesl rpm}

Input

intertace KA

chreult

Iimd writeh

]
|
I FWO swhich L

Canstnt valiege
ource

’ hBS siphat

|frlk' switch

IE:unnmv wlich

|Kl¢k-down wileh

B R I

[—

= — 1

Transfer
clutch.

B3-975

Fig. 75
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® Transfer control

The transfer hydraulic pressure control unit is fitted with
the transfer valve body attached to the side face of the
extension case via gasket and separate plate.

The hydraulic oil of the transfer hydraulic pressure con-
trol unit is led from the oil pump delivery pressure cir-
cuit on the transmission case front to the transmission
case rear. From there it is further led to the extension
case where it is fed to the hydraullc circuit of the trans-
fer valve body.

The hydraulic.oil pressure (Ime pressure) is regulated
by the transfer pilot valve, duty solenoid C and transfer
control valve for obtaining optimum rear torque distri-
bution corresponding to the driving conditions.

1} The line pressure regulated to a proper pressure
corresponding to the driving condition is further regu-
lated to a constant pilot pressure by the transfer pilot
valve,

2) The pilot pressure is regulated to the transfer duty
pressure by the duty solenoid C whose duty ratio is
controlled by the TCU corresponding to the driving con-
dition. {The transfer duty pressure varies with the
degree of duty control.)

3) The transfer duty pressure is applied to the transfer
control valve,

4} The line pressure is led also to the transfer control
valve where the pressure is regulated to the transfer
clutch pressure by the transfer duty pressure. (The
transfer clutch pressure varies with the transfer duty
pressure.)

5) The transfer clutch pressure is applied to the trans-
fer clutch and causes the clutch to be engaged.

In this way, the transfer clutch pressure is varied so that
optimum rear torque distribution can be achieved
which corresponds to the vehicle driving conditions.

Oil pump

Control
= valve

Pilot valve

A

TV

Pilot pressure tine
pressurs
Solenoid
s Dury solenold C L—[LI I
7 pressure
2
§ 7/ Transfer |
I /// control
u‘ | S

Transfar pressure

1 —

el

x
B3-523

Fig. 76
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23. Self-diagnosis System ) Duty solenoid A - (
‘ 2 Atmospheric pressure sensor
1. FUNCTION The results of self-diagnosis are displayed by flashing

The self-diagnosis system is capable of detecting any power indicator lamp.

trouble which has occurred in any of the following input (1) Repeated flashing at 4 Hz ...Error such as battery
and output signal systems. trouble

@ Vehicle speed sensor 1 (2) Repeated flashing at 2 Hz ...Normal

@ ¥Er;ﬂ?essiizi: ensor 2 {3) Output of trouble code ...Check faulty portion

% Shift solenoid 1 ' {4} Continued lighting of lamp ..Error in inhibitor
®) Shift solencid 2 switch, manual switch, idle switch, or wiring
ghitft sollenoi_g :; 2. OPERATION OF INDICATOR LAMP
uty solenoi ' o
® Dutz solenoid C (4WD only) o If trouble occurs in any of the self-diagnosis items, the
@ ATF temperature sensor following display appears on the power indicator only
{0 Ignition pulse once directly after starting the engine.
ignition switch ON ‘
OFF -
ON
Normal 2 sacs.
OFF = -
ON
Abnormal 2secs.
- OFF S : ===
Blink {16 times)
immediately after engine starts - e -
B3-524

Fig. 77
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3. TROUBLE CODE

TROLE ITEM
1" Duty solenoid A
12 Duty solenoid B
13 Shift sclenoid 3
14 Shift solenoid 2
16 Shift solenoid 1 )
21 ATF temperature sensor
23 Engine revolutions
24 Duty solenoid C
3 Throttle sensor
32 Vehicle speed sensor 1
33 Vehicle speed sensor 2

4. SELECT MONITOR

Various data and ON/OFF signals being processed in
the TCU can be monitored by connecting the select
monitor to the select monitor terminal located under
the instrument panel. The trouble codes of the present
and past problems can be indicated using a particular
code. ‘

Function Mode

- 24. Fail-safe Function

A fail-safe function is provided to maintain driveability
even if trouble should occur in the vehicle speed
sensor, throttle sensor, inhibitor switch, or any of the
solenoids... .

1} Vehicle speed sensor

A dual speed-sensing system is used. The speed signal
is taken from the transmission (output shaft revolution
sensor) and also from a sensor built into the speedom-
eter. Even if one sensor system fails, the vehicle can be
controlled normally with the other sensor system.

2} Throttle sensor

If throttle sensor bacomes faulty, throttle will be set to
the predetermined position.

"3) Inhibitor switch

Function mode | Daescription Abbrev. Unit
Fo1 - Source voltage VB - v
 Fo2 Rear whael VSP 1 m/h
_ speed
Rear whesl|
Fo3 speed VSP 1 km/h
Front wheel : .
Fo4 spaed VSP 2 m/h
FO5 Front wheel VSP 2 km/h
speed
Fo6 Engine rpm EREV rpm
ATF tempera- o
Fo7 ture ATFT F
Fo8 ATF tempera- ATFT ag
ture
Foo Throttla open- | gy v
ing
F10 Gear position GEAR GEAR
Line pressure o
F11 duty PLDTY %
F12 Lock-up duty LUDTY %
F13 4WD duty AWDTY %
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If two signals are inputted due to inhibitor switch failure,

the vehicle can be driven under the following priority.
DYN({P)R3 21

4) Shiftsol. 1 and 2

If trouble occurs in either of sclenoids 1 and 2, both

solenoids are turned OFF, and the vehicle is made

driveable in the 3rd hold range.

if both solenoids should fail, the mechanical hydraulic

circuit is used.

§) Shift sol. 3 {Overrunning clutch)

if the overrunning clutch solencid fails, the solenoid is

turned OFF. The overrunning clutch will engage so that

the engine brake will be applied when reducing vehicle

speed.

6) Duty sol. A (Line pressure)

If duty solenoid A fails, the solenocid is turned OFF and

line pressure is raised to maximum to enable vehicle

operation.

7) Duty sol. B {Lock-up}

If duty solenoid B fails, the solenoid is turned OFF and

lock- up is released.

8) Duty sol. C (Transfer)

When the duty solenoid C becomes inoperative, it turns

OFF. This causes maximum oil pressure to be applied

to the transfer ciutch so that the power is always trans-

mitted to rear axles. (Direct-coupling 4WD)
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S SPECIFICATIONS AND SERVICE DATA '

A: SPECIFICATIONS
Type - Symmetric, 3-element, single stage, 2 phase torque
convearter coupling
Stall torque ratio . 2324
Torque ¢ on\;ert or Nominal diameter 246 mm (9.69 in)
2200 ce MPF| : 2,600 — 3,000 rpm
Stall speed (at sea level) 2000 cc MPFI : 2,300 — 2,700 rpm
1800 cc Carburator : 2,600 — 3,000 rpm
One-way clutch Sprag type cne-way clutch
Type 4-forward, 1-reverse, double-row planetary gears
Multi-plate clutch 4 sets
Mutti-plate brake 1 set
Control slement Band brake 5 1 set ‘
One-way clutch {sprag 2 sofs ‘
type) ,
st . 2785
2nd 1.483
Automatic transmission Transmission Gear ratio 3rd 1.000
4th 0.729
Reverse : . 2.696
Front sun gear 33
Front pinion ' 28
Tooth number of plana- Front internal gear 89
tary gear Rear sun gear 42
Rear pinion ) 17
Rear internal gear 75
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Transmis,sion_in neutral, output
P (Park) member immovable, and engine
start possible
R (Reverse) Transmission in reverse for backing
N (Neutral} Transmission in naut!al, and engine
start possible
. " . Automatic gear change
T.ransrnls- Selector position D {Drive) 1st of 2nd ¢f 3rd ¢[ 4th
sion )
: Autornatic gear change
3 (3rd) 1t cf 2nd ¢f 3rd «—4th
' Automatic gear change
2 (2nd) 1st ¢ 2nd + 31d « 4th
1 tey 1st gear tocked {Deceleration
: ] 4th — 3rd — 2nd — 1st possible)
Control method Hydraulic remote control
Type Variable-capaphy_typa vane pump' :
Automatic Oil pump Drlylng method Driven by engine
transmis- Number of vanes 9 pieces
sion ' Electronic/hydratulic control
Type [Four forward speed changes by electrical signals of car speed and
Hydraulic accelerator {throttle) opening]
control Fluid Automatic transmission fluid (ATF)
DEXRON Il
Fluid capacity 4WD: 8.3 £ (8.8 US qt, 7.3 Imp qt}
Lubrication system Forced feed lubrication with oil pump
Lubrication
Qil Automatic transmission fluid {above-mentioned)
Cooling Cooling system Liquid-cooled cooler incorporated in radiator
Inhibitor switch 12 poles
Harness . FWD ... 11
Transmission harness poles . WD .. 13
Transter clutch Hydraulic multi-plate clutch
Control method Elactronic, hydraulic type
Transfer - — -
Lubricant The same Automatic transmission fluid used in Automatic transmission
1st reduction gear ratio 1.000 {53/53)
. 2200 cc : 4.111 (37/9)
Final gear Front drive 1800 cc, 2000 cc.: 4.444 (40/9)
ratio Reer drive AWD 2200 cc ; 4.111 (37/9)
Final reduc- ear dnl 4WD 1800 cc, 2000 cc : 4.444 (40/9)
tioh Lubrication il API, GL-
Front drive 1.2 £{1.3US qt, 1.1 Imp qt)
Qil capacity
Rear drive 0.8 £{0.8 US qt, 0.7 Imp qt)
ATF cool- . .
ing system Radiation capacity 1.651 kW (1,420 kcal/h, 5,635 BTU/h)
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B: ADJUSTING PARTS _ ‘
4ND
. 1 4 7 [} )
/A E i
N = =
: it M Ri/HP
— gl
e ENERRIAINE YT {
A ety Tt d%w IM m !
= e HH .
// !

B3-525
Fig. 78
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[S0B0]. 3-2a

Part Name

Part Number,

Dimension mm (in}

‘Application

CONTROL PISTON

31235AA000 — 030

13,6 10%3%? (0.6316 Z2901%), 13. 5:3‘3005%“ {0.6315 :33 92
135 8325 (06316 Z}3308), 135 20808 (0,531 =3:993%)

’l

Adjusting side clear-
ance of oil pump

1728939 (0.6693 33384, 172851 (0.6803 ZR508%).

Adjusting side clear-

2 |CAMRING 31241AA000 — 030 | 1735084 (0,66830405%), 170011 (06663 133308) ance of oil pump
8 | VANE (Ot pump) | 31243AA000 — 030 :; ::?i;%;’ ((::sasgaa :33%%9)2' 1177 ;gggg {?::9933 'ssg;gi ‘::i:sgfngias-r:r:;ear-
4 |ROTOR {Oil pump) | 31240AA000 — 030 :;;;; (g’:::: :-3330%1:):177 =49 B 3062323;"0%2’ J::i:s:’lfhg“sg:f: n::;a;-
S [Ty [a1asonson—oso (6708 LIS IS TS L o ot e
6 |BEARING RANGE |603031021 — 27 ?6?6311',0 3.162'9,16‘?61'7?"01;685'5,2_'3053. 0.071, 0.079) ;_\t:j:mng total end
7 | RETAINING PLATE g;g‘if:gq 4.'6; 48,50, 62, 54 (0,181, 0.189, 0.197, 0205, 0213 Adlusting cloarance
’ 8 |RETAINING PLATE | 31667AA190 — 260 (36?1'432',8 6.41'50;,4 62:'1;'7?'0".‘%5?’:.' 167':, 0.181, 0.189, 0.187) ':: :;?;ﬁncgu;::rmnce
® |RETAINING PLATE ?':g'evmmo, 0= fé?éfs'.z bg;'s,af's:f'o?éos's?'g.aas, 0.354, 0.362) o tormand e
10 | RETAINING PLATE | 31667AA120 — 1.80. 35?5185,2 6.852'3? 6?5:%?'0?'3%9.9'3.346, 0.354, 0.362) %25?:':"‘:;*:3"“
RETAINING PLATE 65, 6.8, 7.1, 7.4, 7.7, 8.0, 8.2, 8.4 Adjusting clearance
1 31667AA180 — 260 e e o of low & reverse

No, 2

(0.268, 0.268, 0,280, 0.291, 0.303, 0.315, 0.323, 0,331)

clutch

PRESSURE PLATE
{Front)

31593AA160 — 80

33,37, 41,45
{0.130, 0,146, 0.181, 0.177)

Adjusting clearance
of transfer clutch

THRUST BEARING [ goqencroe o 38,40, 42, 44, 46, 4.8, 5.0 Adjusting end play
(36x63xT) (0.150, 0.157, 0,165, 0.173, 0.181, 0.189, 0.197) of transfer clutch

‘ Adjusting backlash
WASHER 0.95, 1.00, 1,06 .
(35,1 % 50 % 7] 803036021 — 023 |G MO0 OB o) of dfrenil bove
DRIVE PINION 0.15, 0.176, 0.2, 0.226, 0.275, 1.26 Adjusting drive pin-
SHIM 31451AA050 =190 10,0059, 0.0089, 0.008, 0.0089, 0.0108, 0.0492) ion height
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C: LOCATION AND INSTALLING DIRECTION OF THRUST NEEDLE BEARING AND
WASHER

T @
—EHO G

— ®
= @

@@=
=F
@

B3-526
Fig. 79
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [S0D0] 3-2a

D: FLUID PASSAGES

Qi pump howring ‘OB pump pover

Ol pump control prassure \

Reversa cluteh PrEtIUr =]

Oil pump cutlet prmur--/

port
Froat lubricating hole:
High cluich pressure —/ Heverse clutch prstu
Alr bresthar :
Lock-up #pply pranure:
Tracamision use Trenambsion case LH lde
Qil cooler
Ruaverss clutch presiute Ikt presturs
oaln Band stvo 2A pressure Band Hrvd ]
3R prossure .
Band sarve 4A prassure Band Mrve 3R presiuee
Revarsa clutch pressure Ling prosiuce Band larvo
—
Bard terv0 2A piatiure Drila 2A prassurs
Band wetvo 3R prastuee rFomwsd clutch prassure
Ol pump control prasiure Braln
X o Yy, m." "““u:: Band srvo _/ . [ Low & rinerse
Bandd Hrvo 4A prarmure N pee 4A proture . brake pevssure
) X =X |
Ol pump
outlet porl
Transmhsion cxn BH slde
Front lubricating'] U.
hole
' /-Formn'l clutch prassure
J " a, )
Co :
-
Ovetrunning :!ulch/ _|
Forward ¢lutch prasiuce | pretiund
Qil pump Inlat pont
Lock-up 3pply pressure Cverunaing Slutch prasure d
Lock-up ilrse prauure

B3-527
Fig. 80
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e

Transmission case Overrunning ctutch pressure relief valve

Forward ¢lutch pressure
reljef valve

Transmission case

Overrunning
¢lutch pressure pipe

Forward clutche
pressure
Qil cooler Intet+

Owverrunning

Owrrw elutch pressure
Farward
¢clutch pressurs

Rear view
Exllnsioq case * Transmission case
Transfer clutch pressure : Overrunnlﬁg
. [ " =0 cluteh pressurs
[+
S GoN e Farward
o o, S clutch prassure
=) " )
o9 |® p N oy
" ) . ‘
A o A
) 2 o ] [+]
Lows
Transfar clutch pressure Z Overrunning clutch prassure
Transfer clutch prassure Line prassure (4WD qnlv!
. B3-528
Fig. 81
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [C100] 3-2a

) C COMPONENT PARTS

1. Torque Converter and Converter Case

1 Pitching stopper bracket
2 Oil level gauge
3 O-ring
~ 4 Qil seal
§ Snapring
6 Washer
7 Speedometer shaft

Bushing

Oll pump shaft

Bushing

Seal pips

Speedomater driven gear
Snap ring

Drain plug

Oil seal

Air breather hose clip

\
\ Y
N LY )
N \
“J\ | | =
N
- e \\
- .

@
\
B

N,

\

(Q !

20 Bushing

21 Torgue converter case
22 Torque converier

23 O-ring

24 Spring pin

26 Input shaft

26 Seal

Tightening torque: N.m (kg-m, ft-lb}
T1: 41 - 47 {4.2 — 4.8, 30 — 35)
T2: 34 — 40 (3.6 — 4.1, 25 — 30)
T3: 36 — 42 (3.7 —4.3,27 - 31)

B3-964L
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AUTOMATIC-TRANSMISSION_AND DIFFERENTIAL [4AT]

2. Differential Case |

Tightening terque: N-m {(kg-m, ft-lb)
T1: 59 — 65 (6.0 — 6.6, 43 —48)
T2: 23-26{2.3—-2.7,17 —20)

Y Y

1 Crown gear
2 Steaight pin
3 Pinion shaft
4 Difterantial case (RH)
5 Differantial case [LH) *. Selective parts
& Taper roller bearing
7 Oil seal (LH}
8 O-ring
@ Differential side retainer
10 Circlip
11 Axle shaft
12 Oil seal {RH)
13 Spesdometer drive gear
%14 Washer
15 Ditferential bevel pinion
16 Differential bevel gaar

B3-211
Fig. 83 2
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

[C300] 3-2a

) 3. Oil Pump

-

3 Fig. 84

101

% : Salective parts

Retainer
Return spring
Pin

Friction ring
O-ring.

“Camring

Vane ring

Vane

Rotor

Bushing

Qil pump covar
Thrust washer

Seal ring (R}

Seal ring {H)

Thrust needle bearing
Thrust washer

- Air breather hose

Drive pinion shaft
Roller bearing
Shim '

Test plug

Qil pump housing
Pin

Side seal

Control piston
Plane seal

Gasket

O-ring

" Ol seal

Qil seal retainar
Drive pinion callar
Lock washer

Lock nut

O-ring

Band clip

T
T2:
T3
Ta:
T5:
T6:

Tightening torque: N-m (kg-m, ft-Ib)
23-26(23~27,17 — 20)

36 — 42 (3.7 — 4.3,27 - 31)

38 -44(39-—45,628 ~33)
12-14(1.2-14,9 - 10)
6—81{0.6 —0.8,4.3-5.8)

108 — 118 {11.0 — 12.0, 80 — 87)

C3-088
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T3

Fig. 85

Aocurr_lulétor piston (N-D)

Q.ring
O-ring
Accumulator piston (2-3)
Spring
Q-ring
Accumulator piston (1-2)
Q-ring
Spring
O-ring :
Accumulator piston {3-4

48

4. Transmission Case, Transmission Cover and Control Device

Alr breather hose
Oil lavel gauge
Qif charge pipe
Inhibitor switch
Range sslact lever
Manual shaft
Manual plate
Manual lever
Snap ring

10 Plug

11 Q-ring

12 Qil seal

13 Roleaf valve
14 Pipe -

16 Roller bearing
16 Flange bolt

17 Parking support
18 Parking rod.
18 Return spring
20 Shaft

21 Parking pawt!
22 linlet pipe

23 Qutlet pipe

24 Spring

25 O-ring

OO~ A LN

O-ring
Spring
Magnet

‘Gasket

Qil pan

Deatent spring

Pipe

Transmission caver
Gasket

Shim

Clip

Tighténlng torque: N.m (kg-m, ft-Ib)

27.56 — 34,3 (2.80 — 3.50, 20.3 — 25.3)

T1: 2.9 — 3.9 (0,30 — 0.40, 2.2 - 2.9)
T2: 36 — 42 (3.7 - 4.3, 27 — 31)

T3:

T4: 6§ -7 {05-0.7,3.6 —5.1)

T5:
T6:
T7:
T8:
T9:

23 - 26 (2.3 ~ 2.7, 17 — 20}
3.4-4.41{0.36-0.45,25--3,3)
12-14(1.2-14,9 -~ 10)
7-9(0.7 —0.9,6.1—86.5)

5.9 —-6.9(0.60 -0.70,4.3 -5.1)
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [C500] 3-2a

) 5. Control Valve and Harness Routing

Tightening torque: N-m (kg-m, ft-1b)
71: 6 -8(0.6 -0.8,43 ~5.8)
T2: 7-91(0.7 -0.9,5.1 — 6.5)

Stay

Qil strainer
Transmission harness
O-ring

Duty sol. A {Line-pressure)
Sol, ASSY

Uppar valve body

Ball

Upper separator plata
10 Lower separator plate
11 Lower valve body

12 Duty sol. B {Lock-up)
13 Pips

14 Bracket

15 Bracket

16 O-ring

DO~ EWON =

B3-214
Fig. 86
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3-2a_[C600]  AUTOMATIC_ TRANSMISSION_AND_DIFFERENTIAL [4AT]

6. Reverse Clutch and Band Brake ~ | S ‘

*; Salective parts

Brake band
Raverss clutch drum
Lip seal
Piston
Lathe cut seal ring
Spring
Spring
Spring retainer
Snap ring
10 Dish plate
11 Driven plate
12. Drive plate
%13 Retaining plate
14 -Snap ring
15 Lock nut
~16. Brake band adjusting screw
17 Strut
18 . Band servo piston stem
19 Spring
' 20. Lathe cut seal ring
21 Band servo piston (1-2] ‘
22 O-ring
23 Retalner
24 O-ring-
25 Spring
26 - Retainer
- 27 Cirelip
*28 Lathe cut seal ring
29 Band servo piston [3-4)
30 O-ring
31 O.D. servo retainer
32 Snapring
. 33 Lathe cut seal ring

VOO hWON =

Tightening torque: N-m (kg-m, ft-Ib) -
T 25-28(25-29,18-21)

] B3-215
Fig. 87 o ‘
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [C700] 3-2a

) 7. High Clutch and Planetary Gear

*; Selective parts

High clutch drum
Lathe cut sesl ring
Piston
Lathe cut seal ring
Spring retalner CP,
Snap ring
Driven plate (Thinner}
Drive plate .
Driven plate (Thicker)
*10 Retalning plate

11 Snapring

12 Thrust naedle bearing

13 High clutch hub .

14 Thrust needle bearing

15 Front sun geer

16 Thrust needle bearing

DO~ aN b -

17 Front planatary carrier
18 Thrust needle bearing
19 Rear sun gear

20 Thrust needle bearing
21 Rear planetary carrier
22 Thrust neadle bearing
23 Rear Internal gear

24 Thrust washer

25 Snapring

26 Onewsy clutch (3.4}
27 Oneway clutch outer race {3-4}
28 Overrunning clutch hub

|
1
|
|
|
|
L

B3-216
' ng 88
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AUTOMATIC_TRANSMISSION AND_DIFFERENTIAL [4AT]

8. Forward Clutch and Low & Reverse Brake ‘
‘ & w: Selactive parts
1 Snapring
*2 Retalning plete

Drive plate

Driven plate

Dish plate

Snap ring
Retaining plate
Orive plate .

Briven plate

Dish plate

Snap ring

Spring ratainer
Spring

Lathe cut seal ring
Querrunning piston
Lip seal

Forward piston
LIp seal

Lathe cut seal ring
Forward clutch drum ‘

e

Need!a bearing

Snap ring

One-way clutch {1-2}
Snap ring

Snap ring

Retaining plate
Driva plate

Driven plate

Dish plate

Thrust needle bearing ‘
Needle bearing

Seal ring

Thrust needle bearing

One-way clutch inner racs (1.2}
Spring retainer CP,

Socket bolt

Low & reverse piston

Lathe cut seal ring

9 Lip seal

- Tightening torque: N-m (kg-m, ft-Ib}
T: 23-26{23-27,17-20)

B3-217
Fig. 89 | : ‘
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’ 9. Reduction Gear

Tightening torque: N-m (kg-m, ft-1b)
T: 93 — 103 (2.5 — 10.5, 69 — 76)

B3-218
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3.2a [C1000] AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

10. Transfer and Extension

-

| V. |

e

» % Selactive parts

Snap ring

Prassura plata

Drive plate

Priven plate -

Thrust needle bearing
Snap ring

Spring retainer CP
Lathe cut seal ring

Transfer clutch piston
Lathe cut ssal ring

Needle bearing

- Rear drive shaft

Ball bearing .

Seal ring

Revolution sensor (4WD}
Pllot vaive plpe

Duty sol. C {transfer clutch)
Gasket

Flate

Filter

Gasket

Roller bearing

Extansion case

T2

Tightening torque: N-m (kg-m, ft-Ib}
T1: 6—8 (0.6 — 0.8, 4.3 — 5.8)

T2: 7-9(0.7-08,5.1 — 6.5) 24 Bushing
T3: 24 — 25 (2.4 — 2.6, 17 — 19) 26 Ol seal
T4: 12—-14(1.2~1.4,9 - 10) 26 Dust seal

27 Seal transfer piston




AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

[W100] 3-2a

W SERVICE PROCEDURE

1. Precaution

When disassembling or assembling the automatic
transmission, observe the foliowmg instructions. '
1) Workshop

Provide a place that is clean and free from dust. Princi-
pally the conventional workshop is suitable except for a
dusty place. In a workshop where grinding work, etc.
which produces fine particles is done, make mdepen-
dent place divided by the vinyl curtain orthe equwalent
2) Worktable

The size of 1 x 1.5 m (40 x 60 in) is large enough tc} work,

and it is more desirable that its surface be covered with

flat plate like iron plate which is not rusted too much,
3) Cleaning of exterior

{1} Clean the exterior surface of transmission wuth
steam and/or kerosene prior to disassembly, how-
ever it should be noted that vinyl tape be placed on
the airbreather or oil level gauge to prevent infiltra-
tion of the steam into the transmission and also the
cleaning job 'be done away from the place of dlsas-
sembly and assembly.

{2} Partial cleaning will do, depending on the extent
of disassembly (such as when disassembly is limited
‘to some certain parts}. ‘

4) Disassembly, assembly and ¢leaning

{1} Disassemble and assemble the transmission
while inspecting the parts in accordance with the
Troubleshooting.

{2) During job, don't use gloves. Don’t clean the
parts with rags: Use chamois or nylon cloth,

{3) Pay special attention to the air to be used for
‘cleaning. Get-the moisture and the dust rid of the air
as much as possible. Be careful not to scratch or dent
any part while checkmg for proper operation with an
air gun.

109

{4) Complete the job from cleaning to completion of
assembly as continuously and speedily as possibie in
order to avoid occurrence of secondary troubles
caused by dust. When stopping the job unavoidably
cover the parts with clean chamois or nylon cloth to
keep them away from any dust,

{5} Use kerosene, white gasoline or the equivalent as
washing fluid. Use always new fluid for cleaning the
automatic transmission parts and never reuse. The
used fluid is usable in disassemble and assemble
work of engine and manual transmission.

{6) Although'the cleaning should be done by dipping
into the washing fluid or blowing of the pressurized
washing fluid, the dipping is more desirable. (Do not
rub with a brush.] Assemble the parts immediately
after the cleaning without exposure to the air for a

~while. Besides in case of washing rubber parts, per-

form the job quickly notto dip them into the washing

fluid for long time.

{7) Apply the automatic transmission fluid {ATF)
onto the parts immediately prior to assembly, and
the specified tightening torque should be observed
carefully.

{8) Use vaseline if it is necessary to hold parts in the
position when assembling,

{9) Drain ATF and differential gear oil into a saucer
so that the conditions of fluid and cil can be
inspected.

{10} Do not support axle drive shaft stator shaft,
input shaft or various pipes when moving transmis-
sion from one place to another,

{11) Always discard old oil seals and bushings, and
install new ones.

{12) Do notreuse old pipes, gaskets, spring pins, stc.
Install new ones,

{13) Be sure to replace parts which are damaged,
worn, scratched, discolored, etc.
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2. On-Car Service
A: INSPECTION

1. ATF LEVEL

1) Raise ATF temperature to 60 to 80°C (140 to 176°F)
from 40 to 60°C (104 to 140°F) (when cold) by driving a
distance of 5 to 10 km (3 to 6 miles).

The level of ATF varies with fluid temperature. Pay
attention to the fluid temperature when checking oil
level. '

2) Ensure the vehicle is level. After selecting all posi-
tions (P, R, N, D, 3, 2, 1}, set the selector leveler in “P"
range. Measure fluid level with the engine idling.

After running, idle the engine for one or two minutes
hefore measurement.

3) If the fluid level is below the center between upper
and lower marks, add the recommended ATF until the
fluid level is found within the specified range (above the
center between upper and lower marks). When the
transmission is hot, the level should be above the cen-
ter of upper and lower marks, and when it is cold, the
level should be found below the center of these two
marks.

a. Use care not to exceed the upper limit level.

b. ATF level varias with temperature. Remember that
the addition of fluid to the upper limit mark when the
transmission is cold will result in the overfilling of fluid.

4) Fluid temperature rising speed
# By idling the engine
Time for rising temperature to 60°C (140°F) with
atmospheric temperature of 0°C (32°F): More than 25
minutes
{Reference)
Time for temperature rise to 30°C (86°F) with atmo-
spheric temperature of 0°C (32°F): Approx. 8 minutes
e By running the vehicle
Time for temperature rise to 60°C (140°F) with atmo-
spheric temperature of 0°C (32°F): More than 10 min-
utes
5 Method for checking fluid level upen delivery or at
periodic inspecticn.
Check fluid level after a warm-up run of approx. 10 min-
utes, During the warm-up period, the automatic trans-
mission functions can also be checked.

2. DIFFERENTIAL GEAR OIL LEVEL
1} Ensure the vehicle

Do not check the oil level nor add il to the case with
the front end of the vehicle jacked up; this will result in
an incorrect reading of the oil level.

2} Check whether the oil level is between the upper (F}
and lower (L) marks. if it is below the lower limit mark,
add oil until the level reaches the upper mark.

3. OIL LEAKAGE

It is difficult to accurately determine the precise position

of a oil leak, since the surrounding area also becomes

wet with oil. The places where oil seals and gaskets are

used are as follows:

{Jointing portion of the case}

# Transmission case and oil pump housing jointing
portion '

e Converter case and oil pump housing jointing portion

e Transmission case and transmission cover jointing
portion (FWD) )

® Transmission case and extension case jointing por-
tion (4WD)

Converter housing

e Engine crankshaft oil seal

e Torque converter impeller sleeve oil seal

¢ ATF cooler pipe connector

e Torque converter

Converter case

® Converter case

e Axle shaft oil seal .

e O-ring on the outside diameter of axle shaft oil seal
holder

® O-ring on the differential oil gauge

e Differential oil drain plug

® Speedometer cable mounting portion

® Location of steel balls

Qil pump housing

® Oil pump housing {(Defective casting)

® O-ring on the test plugs

® Checking blind plugs

e Differential gear breather

Automatic transmission case

Transmission case (Defective casting)

Mating surface of -oil pan

O-tring on the test plugs

Checking blind plugs (steel balls)

Oil supply pipe connector

ATF cooler pipe connector and gasket

Oil pan drain plug

® 0O-ring on the transmission harness holder

® O-ring on the oil pump plugs - - R —

¢ ATF breather

® Shift lever oil seal

Extension case

® Extension case (Defective casting)

® O-ring on the revolution sensor

® Rear drive shaft oil seal

® Checking blind plugs (steel ball)

® O-ring on the testing

Transmission cover

® Transmission cover {Defective casting)

The point listed above should be checked for fluid leak.

Checking method is as follows:
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1) Place the vehicle in the pit, and check whether the
leaking oil is ATF or not. The ATF is wine red in color,
and can be discriminated easily from engine oil and
gear oil. _

2) Wipe clean the leaking oil and dust from a suspect-
able area, using a noninflammable organic sclvent such
as carbon tetrachloride. '

3) Run the engine to raise the fluid temperature, and
set the selector lever to “D” in order to increase the fluid
pressure and quickly detect a leaking point. Also check
for fluid leaks while shifting select lever to “R”, “2”, and

ll1 "
]

Lock nut

Clearance
decreasas.

Cilearance
Increases. ,

Adjusting screw

B3-532

B: ADJUSTMENT

1. BRAKE BAND

If the following abnormal shifting conditions are noted
in a road test, the brake band must be adjusted.

Improper brake band clearances and their symptomé

Clearance Problem

1. Too wide Upshift from 1st directly to 3rd gear occurs.
2, Wide ® Engine rpm increases abruptly while

- upshifting from 1st to 2nd gear or 3rd to
4th gear.

@ Time lag of at least one second occurs
during kickdown operation from 3rd to
2nd gear.

3, Small i‘fBraking" symptoi'n oceurs whils upshifting
1 from 2nd to 3rd gear.
4, Too small Upshifts from 2nd to 4th gear and down-
T shifts from 4th to 2nd gear accur repeatediy.
Brake band
& Lock nut
Be— Washer
" O-ring
10 mm-screw
B3-531
Fig. 92

Fig. 93
¢ Adjustment of the adjusting screw

1) Using a socket wrench, immobilize the end of the 10
mm screw projecting on the left side of the transmis-
sion case, and loosen the nut with a double-end
wrench.

In the case of occurrence of problems 1) and 2) men-
tioned previously, perform the adjustment by loosening
ar tightening the nut within a range of 3/4 turn from this
state.

' Tool Name
SOCKET WRENCH

Tool No.
308603610

Do not loosen excessively; otherwise, the band strut
on the servo piston will drop off.

2) In case of the occurrence of problems 1 and 4 men-
tioned previously, perform the adjustment as follows:
Adjusting procedure: Tighten adjusting screw to @ N'm
(0.9 kg-m, 6.5 ft-Ib) torque, then back off three turns.

Do not tighten the adjusting screw with an excessively
large torque. :

3) With the adjusting screw immobilized, tighten the
lock nut to 25 — 28 N*m (2.5 — 2.9 kg-m, 18 — 21 ft-Ib)
torque.

2. INHIBITOR SWITCH

The inhibitor switch allows the back-up lights to turn on

when the select lever is in the R range and the starter

motor to start when the lever is in the N or P range. it

also monitors the input signal electronically controlled
for each range and turns on the corresponding range

light on the instrument panel.

When light operation, driving condition or starter motor

operation is erroneous, first check the shift linkage for

improper cperation. If the shift linkage is functioning

properly, check the inhibitor switch.

1M
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{Inspection)

1} Disconnect cable end from select lever.

2} Disconnect inhibitor switch connactor.

3} Check continuity in inhibitor switch circuits with
select lever moved to each position.

PnNo.| 4 [ 3218|7616 12|11]10] 9
Lead 8
color} B | YL| Br | YG|YW|YB| R [GW|BY |BW W GB
Position
P 010 010 )
R C 10
N 0 0 o010
D o 0
3 0 Q|
2 O -0
1 O 0
: Ignition Back-up
Signal sent to AT control unit .| light
circuit -| - ¥
circuit

Also check that continuity in ignition circuit does not
exist when selector lever is in R, 3, 2 and 1 ranges.

P Continuity '
1 | -doesnot
R ﬁ l exist,
i ;5. ___ | continulty
N &3 G ) 1.5 ] [exists.
1 - { Continuit
D dggs:‘:t Y
: exist.
3
2
1
B3-221
Fig. 95 '
(Adjustment)

1) Loosen the three inhibitor switch securing bolts,

2) Shift the select lever to the N range.

3} Insert STOPPER PIN (499267300) as vertical as pos-
sible into the holes in the inhibitor switch lever and '
switch body. : -

4) Tighten the three inhibitor switch bolts,

Tightening torque:
3 —4 N'm -
(0.3 — 0.4 kg-m, 2.2 — 2.9 ft-Ib)

\

B3-160A

Fig. 94

4) Check if there is continuity at equal points when the
select lever is turned 1.5° in both directions from the N
range. _

if there is continuity in one direction and the continuity
in the other or if there is continuity at unequal points,
adjust the inhibitor switch.

sroppsn%m\' \j/ Ny

(499267300) > ‘,‘

Fig. 96

5) Repeat the above checks. If the inhibitor switch is
determined to be “faulty”, replaceit.- -

3. SENSOR (in transmission)

1) Check each sensor, solenoid and ground system for
short circuits. '
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' e Standard values

Part name Tarminal Resistance {{)
. FWD @—® Approx. 600
Vehicle speed sensor 1
: 4WD @— @ Approx. 600
* ATF temperature sensor ®—-® ) 513'207(:6(6'(‘8"!:)
Duty sotenoid A '
(Line-pressure solenoid) 9-@ Approx. 3
Duty solencid B
{Lock-up solencid) ©-©® Approx. 12
Shift solenoid 1 O—@® 6 Approx. 26
" Shift solenoid 2 2—0® Approx. 26
Shift solenoid 3 ®— @ ® Approx. 26
Duty solenoid C {4WD only) '
{Transfer clutch sotencid) -9 ® Approx. 12

E@ If part is faulty, its resistance valve will be different fro

m the standard value indicated above.

r """"""""""""""" T
-— YR
@ B ¥ Wehicte-speed {FWD !
@ : 1ensor 1 only) :
W oo P |
® w ( ] [T Vahicle-spesd iawp |
. ® v e it i sensor 1 only) !
®@® @0 W | l
® or 2.pole ATF :
- Gray temperature ssnsor
@ ® g B oNp !
. B 1 |
I ) : o |
@ R 1-pole Line pressure solanold :
@ @ @ @ . H Brown {Duty sotenioid A} |
L._..,—-—-—-—J 5 © L : 1-pole . Lock-up solenoid !
@ % 1 Brawn {Duty solencid B) :
£ I
. Y I
E_ : Shif: sofenaid 1 |
E . 2-pole ]
: G Gray i
#;) )] ', Shift sofencid 2 i
| |
| Gr | .
@© oy [ (o3 | 3
| ]
@ Br ! 1-pole Duty salenoid C  [(4WD :
H White {Transfer ciutch) fonty] |
: i
e e e —m————————————— J

B3-976R

Fig. 97

2) Check vehicle speed sensor 2,

mission.

mission.

(1) Disconnect 16-pin multiple connector from trans-

(3) Drive vehicle at approximately 10 km/h {6 MPH).

(Judgement)

» Vehicle speed sensor is in good order if circuit tester

(2) Connect tester to connector receptacle on trans-
® Resistance between connectors:

113
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B3-224

et Qe Ot O et O e,

o

T (N G = SN
‘H-‘-f@'.',' Oil stralner 1
FAaEN |

B3-226

Fig. 98

C: REMOVAL AND INSTALLATION

1. SHIFT SOLENOID, DUTY SOLENOID AND
VALVE BODY

1) Removal

{1} Clean transmission exterior.
{2) Drain ATF completely.

Tighten ATF drain plug after draining ATF.

Tightening torque:
23 — 26 N*'m (2.3 — 2.7 kg-m, 17 — 20 ft-lb)

{3) Remove oil pan and gasket.
Drain oil into a container.

(4) Disconnect solenoid valve connectors.,
Remove connectors from clips and disconnect con-
nectors at 5 places,

For Sol. 2 (shift)
For# Sol. 1 shift)
® Sol. 3 {shift)

51~ For Duty Sol. B

For ATF temp,
~— sensor

B3-225

Fig. 99

(5} Remove oil strainer.
Disconnect oil pipe by removing the two bolts, and
remove four bolts and oil strainer.

Fig. 100
Be careful because oil flows from oil strainer.
(6) Remove control valve body,

Remove 8 long bolts (Black) and 11 short bolts (Yel--

low). _
Be careful because oil flows from valve body.

@ Short bolt {Yellow} 11 pes

‘ Long bolt {Black)} 8 pes

B3-227

Fig. 101
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(7) Remove shift solenoids 1, 2, and 3, and duty sole-
noid A,

Solengld ASSY
Duty solenoid A

Solencld-2 {shift)
: Solencld-1 (shift)

Solenoid-3
(overrunning clutch)

B3-228

Fig. 102
2) Installation
(1} Install duty solenoid B {lock-up).

Tighten bolts shown by solid arrows. The two bolts
and brackets shown by arrows * XX “ must be tight-
ened later.

Fig. 103

{2} Install solenoid valves.

Shift solenoids, 1,-2-and-3,-and-duty solenoid A (line
pressure).

Solenoid-2 (shift)
Solenoid-1 {shift}

Q) Solenoid-3
{overrunning clutch)

Solenoid ASSY

Outy solenoid A
(line prassure)

B3-230

Fig. 104

(3) Instali valve body.

Tightening torque:
8 N*m {0.8 kg-m, 5.8 ft-Ib)

a. Secure accumulator springs using vaseline.

b. Align manual valve connections.

¢. Tighten duty solenoid B {lock-up) bracket and two
bolts (also used to tighten valve body).

" Vaseling

B3-231

Fig. 105

{4) Install oil strainer.
Also install oil pipe and harness connector bracket.

Tightening torque: .
7 —9 N°'m {0.7 — 0.9 kg-m, 5.1 — 6.5 ft-Ib)

B3-232

{6) Connect harness connectors at 5 places.
Connect connectors of same color, and secure con-
nectors to valve body using clips.
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BE— ~_ Brown 2. DUTY SOLENOID C AND TRANSFER VALVE ‘
== 2 ' Q55" BODY
Gray 1) Removal
‘ (1) Remove pitching stopper.
Gray {2} Raise car and drain ATF.

Grounding {3} Remove front exhaust pipe.

Disconnect O, sensor connector, and remove
exhaust pipe.
{4} Remove propeller shaft.

Before removing propeller shaft, scribe alignment
marks on propeller shaft and rear differential coupling.

|- Brown

" .

[=)
iy
‘c./o.ﬂ_.'
_f_...uu-._)‘..h_aoul ol

|
l
\

4 = Gray ‘
_ B3-233 {5) Remove rear crossmember, _
Fig. 107 _ ¢ Support transmission using a transmission jack and

(6) Install oil pan & gasket. raise slightly. o
— ¢ Remove bolts and nuts as shown in Figure,

Tightening torque: _ AT
3.4 — 4.4 N*'m ({0.35 — 0.45 kg-m, 2.5 — 3.3 ft-Ib) y

' Forward direction

el

Fig. 110
~ {6) Remove vehicle speed sensor 1.

ATF drain plug

B3-234

Fig. 108
(7) Add and check ATF.

w .
B et f Upper lavel
—|— Lower level N
- B3-237
B1-514

Fig. 109
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’ ~ {7) Remove extension & gasket.
® Remove gear select cable nut. .
¢ Move gear select cable so that extension bolts can
be removed '

' B3-238

Fig. 112
) ¢ Remove bolts.

® Remove extension and dlsconnect duty. solenmd c
connector,

a. Use a container to catch onl flow:ng from extension,
b. Do not force extension back before disconnecting
solenoid connector. Otherwise, harness may be dam-
aged.

__B3-239

Fig. 113

(8) Remove duty solen0|d C & transfer valve body
from extension,
® Remove transfer clutch drum. .

AUTO MATIC 'TRAN__SM ISSION° AND DIFFERENTIAL [4AT]

B3-240
Fig. 114 '
¢ Remove clamp which secures pipe.
] Remove bolts.
B3-241

Fig. 115
2) Installation

(1} Install duty solenoid C & transfer valve body. -
¢ Install duty solenoid C & transfer valve body
® Install pipe and clamp

Tlghtemng terque:
7 — 9 N*m (0.7 — 0.9 kg-m, 5.1 — 6.5 ft-Ib}-

¢ |nstall clutch drum,

Duty solenoid C
{Transfer)

B3-242
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{2) Install extension.
#» Connect connector.
e Tighten 11 bolts.

Tightening torque:
23 — 26 N*m (2.3 — 2.7 kg-m, 17 — 20 ft-1b)

® Install gear select cable.

Tightening torquae:
10 — 18 N*m (1.0 — 1.8 kg-m, 7 — 13 ft-lb)

(3) Install revolution sensor.

Tightening torque:
6 — 8 N*'m {0.6 — 0.8 kg-m, 4.3 — 5.8 ft-lb)

B3-243

Fig. 117

{4) Install rear crossmember.
® Tighten bolts.

Tightening torque:
Crossmember to body
54 — 83 N*m (5.5 — 8.5 kg-m, 40 — 61 ft-lb)
Crossmember to cushion
13 — 23 N'm (1.3 — 2.3 kg-m, 9 — 17 ft-1b)

-o—Low-and-remove-transmission-jack.

Al

- @% H\ejr cushion rubber

)
)

T~ 2

& el

Rear crossmember

Fig. 118
{5) Install propeller shaft.

Tightening torque:
N*m (kg-m, ft-Ib)
At rear differential:
18 — 27 (1.8 — 2.8, 13 — 20)
At center bearing;:
34 — 44 (3.5 — 4.5, 25 — 33)

Align marks on propeller shaft and rear differential
coupling.
{6} Install front exhaust pipe

Tightening torque:
N*m (kg-m, ft-Ib)
At engine:
25— 34{25 — 3.5, 18 — 25)
At hanger: _
25 — 34 (25 — 3.5, 18 — 25)
At front and rear connections:
13— 23(1.3— 23,9 17)

{7) Lower and remove jack,

(8) Connect the following parts:
® O, sensor connectar

¢ Revolution sensor connector
¢ Multi-connector

(9) Install pitching stopper.

Tightening torque:
N'm (kg-m, ft-Ib)
47 — 67 (4.8 — 6.8, 35 — 49) (Body side)
44 — 54 (4.5 — 5.5, 33 — 40) {Engine side)

{10) Replenish ATF and check oil level. Check for
{eaks.
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3. Performance Test
A: NECESSARY TEST GAUGES

1) Tachometer (It is desirable to be able to read to 50
rpm.).

2) Vacuum gauge (It is used for measuring intake man-
ifold vacuum.).

3) OIL PRESSURE GAUGE (498575400).

4} OIL PRESSURE ADAPTER (498897200).

B) Stop watch.

B: STALL TEST

1. GENERAL

' The stall test is of extreme importance in diagnosing the
condition of the automatic transmission and the engine.
it should be conducted to measure the engine stall
speeds in all shift ranges except the P and N ranges,

Purposes of the stall test

1) To check the operation of the automatic transmis-
sion clutch.

2) To check the operation of the torque converter,

3) To .check engine performance.

2. TEST METHODS

Preparations before test

@ Check that throttle valve opens fully.

@ Check that engine oil level is correct.

3 Check that coolant level is correct.

@ Check that ATF level is correct.

® Chack that differential gear oil fevel is correct.

@ Increase ATF temperature to 60 — 80°C (140 —
176°F) by idling the engine for approximately 30
minutes {with select lever set to “N" or “P").

1} Install an engine tachometer at a location visible
from the driver’s compartment and mark the stall speed
range on the tachometer scale, = _

2) Place the wheel chocks at the front and rear of all
wheels and engage the parking brake.

3) Move the manual linkage to ensure it operates
properly, and shift the select lever to the D range.

4) While forcibly depressing the foot brake pedal, grad-
ually depress the accelerator pedal until the engine
operates at full throttle.

M WO Z ox;moow

RArakn pedal

Accelerator
pedal

B3-245

Fig. 119

5) When the engine speed is stabilized, read that speed
quickly and release the accelerator pedal.

6) Shift the select lever to Neutral, and cool down the
engine by idling it for more than one minute.

7) Record the stall speed.

8} Perform the stall tests W|th the select Iever in the 3,
2 and R ranges.

a. Do not continue the stall test for MORE THAN FIVE
SECONDS at a time {from closed throttle, fully open
throttle to stall speed reading). Failure to follow this
instruction causes the engine oil and ATF to deterio-
rate and the clutch and brake band to be adversely
affected.

Be sure to cool down the engine for at least one
minute after each stall test with the select lever set in
the P or N range and with the idle speed lower than
1,200 rpm.

b. If the stall speed is higher than the specified range,
attempt to finish the stall test in as short a time as
posmble, in order to prevent the automatic transmls-
sion from sustaining damage.

Specifications

Stall speed (at sea level):
2200 cc MPFI
2,600 — 3,000 rpm
2000 cc MPFI
2,300 — 2,700 rpm
1800 cc Carburetor
2,600 — 3,000 rpm
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3. EVALUATION

Stall speed

(at sea level) Cause

Position

* Throttle valve not fully open
Less than specifi- * Erroneous engine opetation
> D.R 2
cations ® Torque converter's one-way
clutch slipping

® Line pressure toco low

& Forward clutch slipping

® One-way clutch (1 - 2} mal-
functioning

® One-way clutch {3-4) mal-
functioning

D only

Line pressure too low
Revarse ciutch slipping
Low & reverse brake slipping

Greater than speci-

fications R only

Line pressure too low
Forward clutch slipping
Brake band slipping

2 only

Line pressure too low

R.D,2 ATF insufficient

Forward clutch worn .
Low one-way clutch not operatmg properly
) i “N” = “R” time lag is longer than specified:
Line pressure too low
Reverse clutch worn
Low & Rev. brake worn
Forward one-way clutch not operating properly

N

D: LINE PRESSURE TEST

C: TIME LAG TEST

1, GENERAL

If the shift lever is shifted while the engine is idling,
there will be a certain time elapse or lag before the
shack can be felt. This is used for checking the condi-
tion of the forward clutch, reverse clutch, low & reverse
brake, forward one-way clutch and low one- -way clutch,

CAUTION

(a) Perform the test at normal operation fluid temper-
ature (60 to 80°C or 140 to 176°F).

(b) Be sure to allow a one minute mterval between
tests.

(¢) Make three measurements and take the average
value.

2, TEST METHODS

1} Fully apply the parking brake.
2) Start the engine.

—Check-idling-speed{A/C-OFF}- - -

“N” range: 700+ 100 rpm
3} Shift the shift lever from “N" to “D” range.
Using a stop watch, measure the time it takes from shift-
ing the lever until the shock is felt.

Time lag: Less than 1.2 seconds
4) In same manner, measure the time lag for “N” —»
HRH.

Time lag: Less than 1.6 seconds

3. EVALUATION

1) K “N” — “D" time lag is longer than specified:
® Line pressure too low

1. GENERAL

If the clutch or the brake band shows a sign of slippage
or shifting sensation is not correct, the line pressure
should be checked.

e Excessive shocks during upshifting or shifting takes

place at a higher point than under normal
circumstances, may be due to the line pressure being
too high.

e Slippage or inability to operate the car may, in most
cases, be due to loss of oil pressure for the operation
of the clutch, brake band or control valve,

1) Line pressure measurement (under no load) -

a. Before measuring line pressure, jack-up front
wheels {front-wheel-drive model) or all wheels (4-
wheel drive model).

b. Maintain temperature of ATF at approximately 60
to 80°C {140 to 176°F) during measurement.

(ATF will reach the above temperature after idling the
engine for approximately 30 minutes with shift lever in
“N’ or “P".) _ .

2} Line pressure measurement (under heavy load)

a. Before measuring line pressure, apply both foot and
parking brakes with all wheels chocked (Same as for
“stall” test conditions).

b. -Measure line pressure when select lever is in “R”,
"D, 2" and 1" with engine under stali conditions.
¢. Measure line pressure within 5 seconds after shift-
ing the select lever to each position. {If lihe pressure
needs to be measured again, allow the engine to idle
and then stop. Wait for at Ieast one mmute before
measurement:) e
d. Maintain the temperature of ATF at appromrnately
60 to 80°C {140 to 176°F) during measurement. {ATF
will reach the above temperature sfter idling the
engine for approximately 30 minutes with the shift
lever in “N” or “P".)

2. TEST METHODS

1) Temporarily attach the OIL PRESSURE GAUGE
ASSY (498575400} to a suitable place in the driver's
compartment, remove the blind plug located in front of
the toeboard and pass the hose of the GAUGE ASSY to
the engine compartment.
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1 Pressure gauge hose
2 Heole in toe board {blank eap hole}-
3 Brake pedsl

B3-246

Fig. 120

2) Remove the test plug and install OIL PRESSURE
GAUGE ADAPTER (498897200) instead.

Test plug location

C3-060

Fig. 121

3) Connect OQIL PRESSURE GAUGE ADAPTER
{498897200) with OIL PRESSURE GAUGE ASSY
{498575400).

4) Start the engine and warm it up.

B) Check line pressure in accordance with the following
chart,

3. EVALUATION

Under no !oad: JI'P"” IJR"" .llDl'l' "3"‘ :"2’! and 11‘1 ”
Under fu" Ioad: IJHH’ MD."" 7‘_’3", "2" and l.l1ll
(With engine running at stall speed)

{Standard line pressure)

Unit: kPa (kg/cm?, psi)

Min. line.pressure

Max. line pressure

Range 800 — 800 rpm Stall rpm
p 441 — 689 .
{45 — 6.8, 84 — 82}
588 — 686 1,422 — 1,589
R {6.0 — 7.0, {145 —16.2,
85 — 100) 208 — 230)
N 441 — 569 _
(4.5 — 5.8, 84 — 82)
D a1—560 | 1('11122: 28,
(4.6 — 5.8, 84 — 82} 164 — 162)
447 — 69 © 1,128~ 1,266
3 (45— 68 6452 U1E—128,
’ S 164 — 182)
441 — 569 1,128 — 1,265
2 (4.6 — 5.8, 64— 82) {(11.56 — 12.8,
s ER T 164 — 182}
1 @5 el ) 1('1112.3 Z :'22.2:5
' e 164 --- 182)
Accelerator pedal Fully-closed Fuliy-open

E: TRANSFER CLUTCH PRESSURE TEST

Check transfer clutch pressure in accordance with the
following chart in the same manner as with line pres-

sure,

Under no load: “R” and "D’ ranges

Under heavy load:

“R" and “D"” ranges in 4WD-mode
“R" and “D” ranges in FWD mode

Test plug location

C3-061
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Unit: kPa {kg/cm?®, psi}
4WD mode FWD mode

Low pressure | High pressure | High pressure
side side side
600 — 800

Range rom Stall rpm Stall rpm
49— 78 716 — 785

R (06— 0.8, (7.3— 8.0, 0 ({0, 0)
7—11) 104 — 114)
49— 78 716 — 785

D {0.6 — 0.8, (7.3 —8.0, 0 (0, 0}
7— 11} 104 — 114)

Accelerator ’

pedal Fully-closed Futly-open Fully-open

if oil pressure is not produced or if it does not change
in the 4WD mode, the duty solenoid C or transfer valve
assembly may be maifunctioning. If oil pressure is pro-
duced in the FWD mode, the problem is similar to that
in the 4WD mode.

F: ROAD TEST

1. GENERAL

Road tests should be conducted to properly diagnose
the condition of the automatic transmission.

When performing test, do not exceed posted speed
limit.

2. CHECKING FOR SHIFT PATTERNS
Check “kick-down” and engine brake operation,

D-range: 1st & 2nd < 3rd < 4th
3-range: 1st = 2nd £ 3rd <5 4th (Manual switch
OFF)
2nd £5 3rd < 4th (Manual switch ON)
2-range: 1st < 2nd S3rd < 4th (Manual switch OFF)
2nd £ 3rd = 4th {(Manual switch ON)
1-range: 1st < 2nd S 3rd < 4th

3. CHECK FOR THE 4WD FUNCTION

If “tight-corner braking” occurs when the steering
wheel is fully turned at low speed:

1) Determine the applicable trouble code and check
the corresponding duty solencid C (transfer) for
improper operation.

2) If the solenoid is operating properly, check transfer
clutch pressure. ‘

3) If oil pressure is normal but “tight-corner braking”
oCcCcurs: - .

Check the transfer control valve for sticking, and the
transfer clutch facing for wear.

{Refer to Disassembly and Inspection of the Transmis-
sion.) '
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4, AUTOMATIC SHIFT CHARACTERISTIC
¢ 1800 cc Carburetor

S
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“D" range Normal pattern o /- 2nd Lock-up ON
100 2nd Lock-up |, f I !
OFF 1 {
N i
1
" ]
[
1 4
I
i
781 :
12
)
L 1
_ ]
¥ ,‘
m 1 .
E 50 : 2 } 4th Lock-up ON
a i [ i /
13 I 1 11
® il Y N
£ TR
Eoor M
- [ S AR
H | !
1 } ;' :
251 ] ] || H
! ] ol
H N ]
! i b
1 1 |
Loy vl
| i i
' I th
i t |= [
] ! el
0 40 60 80 100 120 140 160 180 200
l12} {25) {37) {50 (82} {7B6) {87} 99) {112) {124}
Vehicle speed  km/h (MPH)
83-567
Fig. 123
“D" range Power pattern 2nd Lgc':(dul;’ogggp ONZ /—3rd Lock-up OFF 3rd Lockup ON
75 Y
2 L+ -
= ]
£ i1 '
ool 1A 1
2 50} : T } 4th Lock-up ON
s i Y
]
i : = i } : - 4th Lock-up OFF
Y
ol 1 |
1 1 1 I !
251 ! 1 { !
| ] I i ]
= ) | [ I
if ! K !
L | ! H ]
I . i
| i i H t
1 ) [ I
[ - : X
0 26 40 60 80 100 120 140 160 180 200
12} {25) {37 150 62)  (75) 187} 99  (112)  (124)
Vehicle speed km/h {MPH)
B3-568

Fig. 124
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*D" range Economy pattern. : ) g - - ‘

2nd Lack-up ON d Lockup OFF 314 Lockup ON 41 L ock
N -up OFF
1001 2nd Lock-up -I\ 1 1
B o ]
o=l r -
i ' !
| I =4
1 |
) 1
| 1/
L ] [l’
! |
1 |
g /7|
B |t-p2/ 1
-r '
2 if-2¢ !
c 1 i 111
§ s0F I{ 1 4th Lock-up ON
sl ! /
-] I 1 H
£ | I il
= R
I
| T
i I
I
LI | I
1 1 1 ]
N ] h
o] b
! 1 1l
| I i’
l I 1
| I 1l
0 il Ll . R 4 N . R
0 20 40 a0 80 100 120 140 160 180 200
(12} {25} {37} {50} {62} {75) {87) {99) (1121 124)
Vehicle speed  km/h (MPH)
- : B3-569
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[W3F4] 3-2a

’ ® 2000 cc MPFI

“D" range Normal pattern

- 3rd. Lock-up OFF
2nd. Lock-up ON
2nd, Lock-up OFF

3rd. Lock-up ON
4th Lock-up OFF
4th Lock-up ON

100[
12
75¢
&
g
g
2 i
g I 23
' £ {
!
251 { :
i |
1 I
! |
! -
! | \
]
! H . . . . ,
0 20 40 ‘60 B0 100 120 140 160 180 200
(12) {28) (37} (60} (62) (768) (87) {99 (112} (124)
' Vehicle speed km/h (MPH) :
B3-970
Fig. 126
“D" range Power pattern 3rd. Lock-up OFF 3rd, Lock-up ON
2nd. Lock-up ON 4th Lock-up OFF
2nd. Lock-up OFF 4th Lock-up ON
v\
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. Jibi]
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Fig. 127
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I 3-2a W3FA]  AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]
“D" range Economy pattern  3rd. Lock-up OFF 3rd. Lock-up ON
’ 2nd. Lock-up ON 4th Lock-up OFF
2nd. Lack-up OFF-\ / 4th Lock-up ON
1001 1 | |
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B3.972
Fig. 128
e 2200 cc MPFI
“D" range Normal pattern
2nd 3';,’ Lockup OFF_ 1 Lock-up OFF
100 rLock-up } : ] : : .
OFF ‘\1 ! : | \
J ) [ | !
r | i l,a3a ¥ 2 1'4
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Fig. 129
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“D" range Power pattern 2nd Lockup ON  4th Lock.up OFF
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!
)
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I
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Fig. 130
“D* range Economy pattern 3rd Lock.up,~ 4th Lock-up
i / OFF / OFF
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3-2a [w400] AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

4. Overall Transmission

SECTIONS THAT CAN BE DETACHED/
ASSEMBLED

FWD
A B .
—J
o Section A ... YES
Sectlon 8 ... YES
' Sectlon C ... YES
4WD

>
1

Section A ... YES 83-252L

Fig. 132 " Section B ... YES
Section C ... YES
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [W4A1] 3-2a

. ‘ 4) Extract the torque converter.
A: DISASSEMBLY | a. Extract the torque converter horizontally. Be care-

ful not to scratch the bushing inside the oil pump shatt.
b. Note that oil pump shaft also comes out.

1. EXTERNAL PARTS

1) Place the transmission unit on a workbench, with the
oil pan facing down.

Be careful not to bend or damage external parts.

2) Remove the drain plug, and drain differential oil.
Tighten the plug temporarily after draining.

Torque converter

C3-064

Fig. 135
5) Remove the input shaft.
Be careful not to scratch the bushing.

B3-253

Fig. 133"
3) Remove the drain plug, and drain automatic trans-

mission fluid {ATF). Tighten the plug temporarily after /
draining. , \*

i ™ . o} b
5 e P L2 ~ .——dl ) P ‘i‘:}}z‘ g
e\ | O\ = Fig. 136

6) Remove the pitching stopper bracket,

: Pit:ﬁing stopper bracket

C3-063

Fig. 134

Fig. 137
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7} Disconnect the air breather hose.,

10) Remove clips from the harnesses.

Air breather hose (Converter case)

Air breather hose
{Transmission casa}

C3-068

Fig. 138

8) Remove the oil charger pipe, and remove the Q-ring
from the flange face. Attach the O-ring to the pipe.

Fig. 139 _
9) Remove the oil cooler inlet and outlet pipes.

m Q‘E b T [nlet pipe
Oil {:\oillar = ‘_ : /| l —
e “"‘ S5

Cutlet pipe

Fig. 140

Fig. 141

2. SEPARATION OF EACH SECTION

1} Separation of converter case and transmission case
sections '

a. Separate these cases while tapping lightly on the
housing.

b. Be careful not to damage the oil seal and bushing
inside the converter case by the oil pump cover.

' Tap

Converter case section

Transmission case
section

B3-262

Fig. 142

2) Separation of transmission case and extension sec-
tions (4WD)

(1) Remove the vehicle speed sensor 1. (4WD)

Vehicle speed sensar {4WD) =
B Ne—
l
v't. . g
iy :
4s y -
B3-263L
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]  [W4A3] 3-2a

(2) While pulling the extension slightly, disconnect e Using the PULLER SET (899524100), extract
the connector for the duty solenoid C (transfer). reduction driven gear.

- Drill two holes in the puller.
Transmission .

case saction ez
Extension case EleEs :
L

“the

il
section \_:“

PULLER SET

9
| {859524100) {0.35) dia, Unit: mmfin)
Fig. 144

. B3-267
3) Separate both sections. ‘

Fig. 147
I 3. TRANSMISSION CASE SECTION 3} Remove the parking pawl, return spring and shaft,
1) Remove the reduction drive gear ASSY.

B3-268

Fig. 148

Fig. 145
2} Remove the reduction driven gear:

® Straighten the staked portion, and remove the lock
nut.

Set the range selector lever to “P”.

Fig. 149

Reduction
driven gear

Fig. 146
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_ 3.2a [W4A3] AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

5) Place two wooden blocks on the workbench, and  8) Disconnect the harness connectors for the solenoids Q
stand the transmission case with its rear end facing and duty solenoids and the ground cord.

down.

a. Be careful not to scratch the rear mating surface of
the transmission case.

b. Note that the parking rod and drive pinion protrude
from the mating surface.

Far Duty sol, A

For Sal. 2 (shift}
For @ Sol. 1 (shift)
® Sol, 3 (shift)

- Far Duty sol. S -

For ATF temp.

sensor
™ B3-273
Fig. 153
9) Remove the oil strainer.
55 mm (2.17 inl e 80w O B ‘
B3-270 =9
] {
Fig. 150 - \? ! 2
6} Remove the oil pan and gasket. .
Tap the corners of the oil pan when removing. ¢
l L]
Qill pan : '
,_QE—'
: Ba-274
Fig. 154 _ _
Be careful not to damage O-ring on oil strainer.
B3-271 : | ‘
Fig. 151
7) Remove the oil cooler outlet pipe.
Be careful not to twist the pipe.
B3-272
Fig. 152 ‘
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]  [W4A3] 3-2a

’ 10) Remove the control valve body., 12) Loosen the reverse clutch drum lightly by turning
the adjusting screw. Then remove the oil pump hous-
ing. '
Be careful not to lose the total end play adjusting
thrust washer. '

——

Ol pump housing

{—ooboC—o

B3-277

Fig. 157
13) Loosen the brake band adjusting screw, and take

—~ "EIIT AR out the strut.
@ Short bolt {Yallow) 11 pes -
» Longl:_mlt {Biack)ﬁpcs
B3-275
Fig. 155 o . ,
11} Remove three accumulator springs. -
0
] A
2\ it Sering {34}
< B3-278
Spring {1-2) Fig. 158
) ' 14) Remove the brake band and reverse clutch,

Contract the brake band with a clip.

1~ Spring (2-3)

e O ‘
Toc—Tf>oc—fDo

Reversa ¢lutch

B3-276

Brake band

B3-279

Fig. 159
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15) Take out the high clutch. : 18) Take out the front planetary carrier, ‘

=0 ‘% High clutch Front planetary carrier
" ‘

\/
‘-h
- B3-280 _ B3-283
Fig. 160 Fig. 163
Needle bearing is removed together with h:gh clutch. 19) Take out the rear planetary carrier and rear sun
Be careful not to lose it. gear. _ '
16} Take out the high ciutch hub, — — _ ‘
Rear sun gaar

//fl!//,//// ,/////

=50

3 High cluteh hub Rear planstary carrier

AN 7

i; z
N4
__ ]
W - e ‘! B3-284
Fig. 164
Fig. 161 | 20) Take out the rear internal gear.

17} Take out the front sun gear.

Front sun gear

Fig. 162
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_ ’ 21) Take out the one-way clutch outer race. 24) Take out the low & reverse brake section.
- ' ® Remove the snap ring. Then remove the retaining
plate, drive plates, driven plates, and dish plates as
a unit.

One-wly clutch

autar racs b4

—r" p 'y
g

B3-286

Fig. 166

Fig, 169

& Turning the case upside down, take out the cne-way
clutch inner race and spring retainer CP.

B3-287

Fig. 167

B3-290

Fig. 170

® Take out the low & reverse piston by applying com-
pressed air.

=
X m

B3-288

B3-201

Fig. 171
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3-2a [w4A3] AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

25) After removing the snap ring {inner), take out the 29} Remove the parking rod together with the manual ‘
servo piston by applying compressed air from the lever. Then remove the manual shaft by pulling off the
release pressure side. ' straight pin. :

Hold the servo piston with a rag so that it will not be Be careful not to damage the lips of the press-fitted oil
sjected with the air pressure. In this case, do not allow seal in the case.

your finger to be pinched between the pipe and
retainer.

Manual shaft

— /,-?i?l'h’w i
B3-295
Fig. 175 ‘
30) Remove the inhibitor switch,
Fig. 172 S
26) Apply compressed air from the operating pressure
side, and take out accumulator (3-4), accumulator (1-2),
accumulator (2-3), and accumulator (N-D),
\\,\ -Accumulator (3-4}
- R
Accumulator {1-2}
1R M_\////
cAccumulator {2.3}
WS N
Accumula&:: =(N-D) ) LI'nhibitt:ir switch
o \J
b\ X B3-296
Fig. 176
31) Remove the transmission harness.
Be careful not to damage the cord insulation. ‘
B3-293 _
Fig. 173
27) Remove the range select lever. O
28} Remove the detent spring. I i N
° e : i Transmission
L WA .
H £ § ) at;:e:sg
il o))
[ -gi / °O° °b
| g =
+ 2% e
\' : J
\&)B:-;o\—-—.@h—.lﬁ ooo
B3-297
Fig. 177
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[W4AB} 3-2a

4. CONVERTER CASE SECTION
1) Wrap'the axle-shaft serration with vinyl tape.

B3-208

Fig. 178
2) Remove the differential side retainer.

Hold the differential case ASSY by hand to avoid dam-
aging retainer mounting hole of the converter case and
speedometer gears.

3) Extract the axle shaft.
Do not reuse the circlip. -

REMOVER
(499095500)

INSTALLER
{499247300)

B3-209

Fig, 179
4) Remove the differentizal case ASSY,

a. Remove the seal pipe if it is attached. (Reuéing is
not allowed.)

b. Be careful not to damage the retainer mounting
hole of the converter case and the speedometer gears.

5) Remove the snap ring. Then remove the speedom-
eter driven gear.

6) Rermove vehicle speed sensor 2.

Snap ring

Fig. 180

7) Tap out the speedometer shaft to the outside of the
case, and remove the oil seal.

B3-301

Fig. 181
5. EXTENSION SECTION

1) Take out the transfer clutch by lightly tapping the
end of the rear drive shaft.

Be careful not to damage the oil seal in the extension.

Transfer clutch

B3-302

Fig. 182
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2) Remove the transfer pipe. B: ASSEMBLY OF OVERALL TRANSMIS- {
Be careful not to bend the pipe. _

SION

1. CONVERTER CASE SECTION

1} Check the appearance of each component and
Transfer pipe clean.

Make sure each part is free of harmful cuts, damage
and other faults.

2) install the washer and snap ring to the speedometer
shaft, and set the oil seal. Then force-fit the shaft to the
converter casa, : :

AN

B3-303
Fig. 183 PRESS

3) Remove duty solencid C and the transfer vaive “99827)
body.

a. Take out the inlet filter. ¥
b. Do not damage the O-ring.

il

S/

B83-306

Fig. 186

3) Instali the speedometer driven gear to the speedom-
eter shaft, and secure with a snap ring.

Transfer valve body

B3-304

Fig. 154
4) Take out the roller bearing.

W

NS
: N

\}
5T\

(] ;
;‘\\2‘ ¢

S

B83-305
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’ 4) Install the vehicle speed sensor 2,
5) Force-fit the oil seal to the converter case.

DRIFT (39843770}

f )
N 2
Fig. 188
6} Install the differential ASSY to the case, paying spe-
’ cial attention not to damage the speedometer gears
{drive and driven) and the inside of the case
{particularly, the differential side retainer contact sur-
face), ' S
7) Install the circlip to the axle shaft, insert the shaft into

the differential assembly, and tap it into position ' with a
plastic hammer. :

B3-308

Thrust play:
Approx. 0.3 — 0.5 mm (0.012 — 0.020 in)

a. If no play is felt, check whether the shaft is fully
inserted. If shaft insertion is correct, replace the axle
shaft.

b. Be sure to use a new circlip.
8) Wrap vinyl tape around the splined portion of the
axle shaft.
9) Install the oil seal and outer race (taper roller bear-
' ing} to the differential side retainer. Then screw in the
retainer after coating the threads with oil.
| a, Pay attention not to damage the oil seal lips.
b. Do not confuse the RH and LH oil seals.
c. Keep the O-ring removed from the retainer.

retainer until light contact is feit.
Screw in the RH side slightly deeper than the LH side.

11) Hypoid gear backlash adjustment and tooth con-
tact check

(1) Assemble the drive pinion assembly to the oil
pump housing.

10) Using the HANDLE (499787000), screw in the

a. Be careful not to bend the shims.
b. Be careful not to force the pinion against the hous-
ing bore.

B3-309

Fig. 189
(2} Tighten four bolts to secure the roller bearing,

Tightening torgue: ,
36 — 42 N'm {3.7 — 4.3 kg-m, 27 — 31 ft-Ib)

B3-310

Fig. 190

(3) Install the oil pump housing assembly to the con-
verter case, and secure evenly by tightening four
bolts.

Tightening torque:
30 -— 36 N'm {3.1 — 3.7 kg-m, 22 — 27 ft-Ib})

8. Thoroughly remove the liquid gasket from the case
mating surface beforehand.

b. Use an old gasket or an aluminium washer so as
not to damage the mating surface of the housing.
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3-2a [W4B1] AUTOMATICT

(4) Rotate the drive pinion several times.

WRENCH
{499787100)

HOLDER
{498937100)

B3-311

After confirming that the backlash is correct, check
the tooth contact.

Fig. 191

{6} Tighten the LH retainer until contact is felt while
rotating the shaft. Then loosen the RH retainer. Keep
tightening the LH retainer and loosening the RH
retainer until the pinion shaft can no longer be
turned. This is the “zero” state. :

(8) After the “zero” state is established, back off the
LH retainer 3 notches and secure it with the locking
tab. Then back off the RH retainer and retighten until
it stops. Repeat this procédure several times. Tighten
the RH retainer 1-3/4 notches further. This sets the
preload. Finally, secure the retainer with its locking
tab.

Turning the retainer by one tooth changes the back-
lash about 0.05 mm (0.0020 in).

(7} Turn the drive pinion several rotations and check
to see if the backlash is within the standard value.

Backlash:

0.13 — 0.18 mm {0.0051 — 0.0071 in)

140

DIAL GAUGE (498247100}

B3-312

Fig. 192 | :

(8} Apply red lead evenly to the surfaces of three or
four teeth of the crown gear. Rotate the drive pinion
in the forward and reverse directions several times.

" Then remove the oil pump housing, and check the

tooth contact pattern.
If tooth contact is improper, readjust the backlash or
shim thickness. : :




_AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

[w4B1] 3-2a

# : Adjusting direction of drive pinion

& : Adjusting direction of crown gear

Checking ltem

Carrective action

_Careect toath contact

Tooth contact pattern slightly
shifted toward toe under no-joad
rotation,

{When loadad, contact pattern
moves toward heel.)

Contact pattern
‘ Toe side

7

R

Face contact
Backlash [s too farge.

R

This may cause nolss and chipping at
tooth ends.

=p

Increase thickness of drive pinion helght
adjusting shim in order to bring drive

- pinion close to crown gear.

Flank contact
Backlash is too smail.

A

This may cause noise and stepped wear
on surfaces,

«%

Reduce thickness of drive pinien helght
adjusting shim in order to move drive
pinion away from crown gear.

Toa contact

{Inside end contact)

% .

Contact area is small. This may cause

_chipping at toe ends.

Adjust as for flank-noniact.

«%

Heel cantact
{Qutside end contact}

Contact area Is small.
This may cause chipping at heel ends.

A

Adjust as tor face contact,

=)

B3-313

Fig. 193

(9) If tooth contact is correct, mark the retainer posi-
tion and loosen it. After fitting the O-ring, screw in the
retainer to the marked position. Then tighten the lock

plate to the specified torque.

12) Install the seal pipe to the converter case.
Be sure to use a new seal pipe. '

Tightening torque:

23 — 26 N*m (2.3 — 2.7 kg-m, 17 — 20 ft-Ib)

B83-314
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13} Install two oil seals to the oil seal retainer with
INSTALLER (499247300).

a. Pay attention to the orientation of the oil seals.

b. Be careful not to damage the seal lips. If any dam-
age is found, replace with a new one.

14) Attach the O-ring to the oil seal retainer with vase-
line, Install the seal to the oil pump housing bore.

B3-315

Fig. 185

16} Install the oil seal retainer taking care not to dam-
age the oil seal lips. Then secure with three bolts,

Make sure the O-ring is fitted correctly in position.

Tightening torque:
6 — 8 N*m (0.6 — 0.8 kg-m, 4.3 — 5.8 ft-Ib)

B3-318

Fig. 196

16) Apply vaseline to the groove on the oil pump
cover, and install two {R) seal rings and two (H) seal
rings. :

a. Fit the seal ring after compressing, and rub vaseline
into the seal ring to avoid expansion.

b, The "R"” seal ring has a large diameter, while "H"*
has small diameter.

Fig. 197
17) Install the rubber seal to the converter case.
_Ba careful not to lose the rubber seal.

2. TRANSMISSION CASE SECTION
1) Press-fit the roller bearing to the transmission case,

DRIFT
{398487700)

Roller bearing

B3-318

Fig. 198
2) Using a plastic hammer, force-fit the oil seal.

B3-319

Fig. 199
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3) Install the manual plate and shaft, and secure with a  8) Install the lathe cut seal ring and lip seal to the 1.D.
spring pin. 0.D. of the low & reverse pistan. Then install the piston
a. Be careful not to damage the oil seal lip. into the case with a press. ,

b. After installation, make sure of smooth movement. a. Be careful not to tilt the piston when installing.

b. Be careful not to damage the lip seal.

O Gl —)

B3-320 % IF3

Fig. 200 _ _ B3-322
4) Assemble the manual lever and parking rod to the Fig. 202 :
inside shaft, and secure with a nut. 7) Install the one-way ciutch inner race.
- - — (1) Using a press, install the thrust needle bhearing to
86 — 42 N*m {3.7 — 4.3 kg-m, 27 — 31 ft-Ib)
INSTALLER
(398497701)
B3-323
Manual lever ng. 203
B3-321| Use the PULLER ASSY (398527700) when removing.
Fig—201— ———— - —- o ~ {2} Install four seal rings. Co o e
5} Install the detent manual spring. Apply vaseline to the groove of the inner race and to
Position the spring so that its center is aligned with the the seal ring after installation, so that the seal ring will
center of the manual plate. not expand.

(3) Place the spring retainer CP on the inner race,
Install the spring to the recessed portion of the pis-
ton. Then tighten eight socket head bolts from the
rear side of the transmission case.

Tightening torque:
5 — 7 N*m {0.5 — 0.7 kg-m, 3.6 — 5.1 ft-lb)

Tightening torque: .
23 — 26 N*m (2.3 — 2.7 kg-m, 17 — 20 ft-lb)

Be sure to tighten evenly.
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Fig. 204

8) Install the band servo sub ASSY,
9) Press the O.D. servo retainer into position, and
secure with a snap ring.

COMPRESSOR
{498677000)

PULLER ASSY-
(389703600}

Fig. 205

¥ Perform the following operations with the transmis-
sion case set vertically on wooden blocks.

10) Installation of the low & reverse brake:

Snap ring

Retaining plate

Transmistion case

—=— Lip seal

RN
) . - o= Dish plate

_\ Piston

\ \ \ - Boit
N\

ANEANIAN

e\ L.athe cut sesl ring

oo :
I. - 7 @ . B
: \ Clutch spring

‘retainer

Forward clutch -

Drive Plate

Driven Plate

B3-326

Fig. 206

(1) Install two dish plates, driven plates, drive plates,
and a retaining plate, and secure with a snap ring. -

a. Pay attention to the orientation of the dish plate.
b. Driven plate :6 '
Drive plate :6
¢. Dish plate :2
(2} Apply compressed air intermittently to check for
operation. .

g
A

—r

i\. 3 7 7
c‘i Afe N

3
=
Tl
X3

B83-327
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(3) Checkthe clearance (Selection of retaining plate).

Standard value:

1.1 — 1.7 mm (0.043 — 0.067 in)
Allowable limit:

2.7 mm {0.106 in)

Before measuring clearance, place the same thickness
of shim on both sides to prevent retaining plate from
tilting. :

e Available retaining plates

Part No, Thickness mm (in)
31667AA180 6.6 {0.256)
31667AA190 6.8 (0.268)
31667AA200 7.1 {0.280}
31667AA210 7.4 {0,291}
31667AA220 7.7 {0.303)
31667AA230 8.0 {0,315}
31667AA240 8.2 {0.323)
31667AA250 8.4 {0.331)

11} Install the thrust needle bearing to the inner race.
12) Install the forward clutch drum ASSY.

(1) Install carefully while rotating the drum slowly
paying special attention not to damage the seal ring.
{2) Installation is complete when the drum recedes
2.5 mm (0.098 in) from the inner race surface.

2.5 mm (0.098 in}
> be-

Forward clutch drum

B3-328

Fig. 208

13) Assemble the overrunning ciutch hub.

a. Join the thrust needle bearing* and thrust washer
with vaseline, and then install them together.
b. Make sure that the splines are engaged correctly.

Over-
running
clutch

‘Thrust washer

Thrust needle bearing

B3-329{
Fig. 209 '
14) Install the one-way clutch outer race ASSY,

Make sure the forward clutch splines are engaged cor-
rectly. '

T

Forward clt\nch

One-way clutch
outer race

B83-330

Fig. 210 _
15) Assemble the rear internal gear.

(1} Join the thrust needle bearing® and--thrust
washer to the gear with vaseline, and install the gear
while rotating it. ‘
{2) Securely engage the bearing with the dog of the
overrunning clutch hub. :

Installation is complete when the snap ring top surface.
of the forward clutch drum recedes approximately 3.5
mm (0.138 in}).
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35 mm (0.138In] __
‘ g Thrust washar Forward clutch
—_—— r Overrunning clutch hub drum Front planetary
I f ' carrier
P Y | —_—
i
“Thrust needis —/ L Roar internal gaar
bearing . B3-331 B3-334
Fig. 211 Fig. 214

16) Install the rear planetary carrier.
Attach the thrust needle bearing* to the inside of the
carrier with vaseline. Then install the carrier while rotat-

19) Install the front sun géar.
Attach the thrust needle bearing* tc the gear, and install

the gear while turning slowly. :
ing slowly. _—

Rear planstary

; Thrust needls bearing
carrier

Front sun gear

& ,
NS ' : B3-335
B3-332| Fjg, 215
Fig. 212 . 20) install the high clutch hub. _
17} Install the rear sun gear. Attach the thrust needle bearing* to the hub with vase-
Install the gear with the oil hole facing up. line and install the hub by correctly engaging the splines
of the front planetary carrier. o
s
- i — Th di
/////////m /7 Vbqar::tnm )
& Front
B3-333
Fig. 213 B3 336

Fig. 216
21) Install the high clutch ASSY,

Correctly engage the high clutch hub and clutch
splines.

18) Install the front planetary carrier.
Attach the thrust needle bearings* to both sides of the
carrier with vaseline. Install the carrier carefully, while

aligning with the splines of the forward clutch drum,
and while rotating the pinion.
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Fig. 217
22) Install the reverse clutch ASSY.

Engage the high clutch outer spline with the reverse
clutch spline and the front sun gear with the cut-out

portion of the reverse clutch drum correctly when
] installing.

Fig. 218
23) Install the brake band ASSY,

a. Be careful not to damage the brake band when
installing.

b. Install the strut to the band servo piston stem. Then
tighten-it-temporarily to-avoid tilting the band.

Brake band

B3-339

Fig. 219
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24) Adjustment of total end play and reverse clutch
end play '

{1} Measure the distance from the transmission case
mating surface to the recessed portion of the high
clutch drum “L”, and the distance to the top surface
of the reverse clutch drum “M".

TS =
\‘ '— ~D 0 "' a
o et

Vi

Pl T
\\\\“‘\-‘%'
M= 18

&
S

B3-340

Fig. 220
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{2) Measure the distance from the cil pump housing
mating surface to the top surface of the oil pump-
cover with of the reverse clutch.
R 1 T
+ <, YN
> i T =([7.:
N 5:2".’—‘:;]) ;’
o lnﬂj- .
) m
'
I | 43
£
i
=) 1
: = : -
I_—OQ“OLJ J
[ lS
B3-341
Fig. 221
(3) Equation for calculation ‘ ¢ Reverse clutch end play
o Total end play Unit: mm C=(M+ 04 —m

C=(L+ 04)—]I

C : Clearance between concave portion of high clutch
and end of clutch drum support
L :Length from case mating surface to concave portion

of high clutch -
0.4 : Gasket thickness
i :Height from housing mating surface to upper sur-
face of clutch drum support
Select suitable bearing race from among those listed in
the following table so that clearance C is in the 0.25 —
0.55 mm.{0.0098 — 0.0217 in) range.

Part No. Thickness mm {in)
803031021 0.8 {0.031)
803031022 1.0 {0.039)
803031023 1.2 {0.047)
803031024 1.4 {0.065})
8030310286 1.6 {0.083)
803031026 1.8 {0.071)
803031027 2,0 {0.079}

C : Clearance between oil pump housing hose and end
_of reverse clutch _

M : Distance from case mating surface to upper surface
of reverse clutch

0.4 : Gasket thickness e

m : Height from housing mating surface to thrust-
receiving area of reverse clutch

Select suitable thrust washer from among those listed

in the following table so that clearance C is in the 0.55

— 0.9 mm {0.0217 — 0.0354 in) range.

Part No. Thickness mm {in}
31298AA000 0.7 {0.028)
“31289AA010 0.9 {0.035)
31299AA020 1.1 {0.043)
31299AA030 1.3 {0.051)
31289AA040 1.6 {0.059)
31299AA050 1,7 {0.067)
31290AA060 1.9 {0.075)
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25) Install the oil pump housing ASSY.

(1) After completing end play adjustment, insert the
bearing race* in the recess of the high clutch. Attach
the thrust washer and thrust needle bearing to the oil
pump cover with vaseline.

(2) After correctly installing the gasket to the case
mating surface, carefully install the oil pump housing
ASSY. Be careful to avoid hitting the drive pinion
against the inside of the case.

a. Be careful not to damage the seal ring.
b. Be sure to use a new gasket.

Ol pump
housing ASSY

Gasket

B3-342

Fig. 222

{3) Install both parts with dowel pins alighed. Make
sure no clearance exists at the mating surface.

Any clearance suggests a damged seal ring.
{4} Secure the housing with two nuts.

Tightening torque:
38 — 44 N'm (3.9 — 4.5 kg-m, 28 — 33 ft-Ib)

Fig. 223

3. CONVERTER CASE AND TRANSMISSION
CASE

1) Apply proper amount of liquid gasket (Three-bond
#1215) to the entire converter case mating surface.

Make.sure that the rubber seal and seal pipe are fitted
in positign.;-.

Rubber sesl

B3-344

Fig. 224

2} install the converter case ASSY to the transmission
case ASSY, and secure with six bolts and four nuts.

Tightening torque:
34 — 40 N*m {3.5 — 4.1 kg-m, 25 — 30 ft-Ib)

When installing, be careful not to damage the con-
verter case bushing and oil seal.

4. CONTROL VALVE AND OIL PAN

1) Install four accumulators with oil pans facing
upward.

Be careful not to confuse the springs and installation
positions.

Accumulator plston (N-D)~ 7

B3.345

Fig. 225
® Spring spec.

Unit: mm (in)

Accumulator spring Outer diameter Free length
1—2 285 (1.122) 44.5 {1.752)
23 20.5 (0.807) 31.0 (1.220)
3—4 17.3 (0.681) 437 (1.720)
N-—D 17.8 {0.701) 36.5 (1.437)

2) Install and route the transmission harness,
Be careful not to damage the harness.
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@ Short boit {Yellow) 11 pes

» Long bolt {Black) B pes

B3-346

Fig. 226

a. Be careful not to pinch the harness roll the gasket.
b. Tighten the control valve mounting bolts evenly.

14} Install theoil strainer to the control valve. Be careful
not to cut or break the O-ring. Then tighten bolts,

Tightening torque:
7 — 9 N*'m (0.7 — 0.9 kg-m, 5.1 — 6.5 ft-Ib)
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3} install the control valve ASSY.
(1) Set the select lever in range “2",
(2) Install the control valve by engaging the manual Ol strainar
valve and manual lever, then tighten the 19 bolts.
Tightening torque:
7 — 9 N'm (0.7 — 0.9 kg-m, 5.1 — 6.5 ft-lb) e -
PEA
tﬁ__l_l' D oL DS
B3-347

Fig. 227
B} Secure five connectors.

= ._;.o—-.}\ For Duty Sol, A
[]
P
4 574 For Sol. 2 {shift)
3] For ¢ Sol. 1 {shift)
? Grounding 2 # Sol. 3 {shif1)
| g0l
:]'| > [ |- For Duty Sol. B
25 =rlt T
et e
s For ATF temp.
A < F— sengor
B3-348
Fig. 228

6) Install the oil cooler outlet pipe, and secure with two
bolts. '

Tightening torque:
7 ~~ 9 N*m (0.7 — 0.9 kg-m, 5.1 — 6.5 ft-lb)

Fit the pipe into position. Be careful to avoid twisting.
7} Install the oil pan.
(1} Attach the magnet at the specified position. -

B3-349

Fig. 229

UBRARY .



(2) With gasket inserted, secure the oil pan by tight-
ening 20 bolts,

Tightening torque:

3.4 — 4.4 N*m {0.35 — 0.45 kg-m, 2.5 — 3.3 ft-Ib)

Tighten the bolts evenly.

Fig. 230
5. EXTENSION SECTION

When installing new oil seal into extension case, press -

it with INSTALLER (498057300).
1} Install the filter in the extension case,
Pay attention to the orientation of the filter.

2} Install the transfer clutch valve ASSY, and secure
with four bolts.

Tightening torque:
7 — 9 N*'m {0.7 — 0.9 kg-m, 51—65ft Ib)

a. Be sure to tighten the going lead with one of these
bolts. i . . ,
b. Be sure to use a new gasket ~GAUGE
3} Install the pipe, and clamp secursly. 16 + 36 mm Il X [398643600)
4) Install the transfer clutch assembly to the case. (° 59 +1.381n) ==
a. Be careful not to damage the seal rings. ﬁ 1 : GAUGE
b. Insert the clutch assembly fully into position until P byt (i?g?-’? opqi-
the bearing shoulder bottoms.

1
6. CONNECTION OF EACH SECTION \ 2 N <
1) Install revolution sensor (vehicle speed sensor 1) on 1y o) o) 8 &%
transmission case. [FWD only] \. A B3.353

Tightening torque:
93 — 103 N°m (9.5 — 10.5 kg-m, 69 — 76 ft-b)

After tightening, stake the lock nut securely.

4) Install the reduction drive gear ASSY,

Insert it fully into position until the bearing shoulder
bottoms.

5) Measurement and adjustment of extension end play

{1} Measure distance L from end of extension case
and rear drive shaft, (On FWD models, measure dis-
tance from end of case to point at bearing location. .

{388643600)

B3-351

Fig. 231

L = Measured value — 15

(2) Measure the distance “¢” from the transmission
case mating surface to the reduction drive gear end
surface,

{On FWD models, measure distance from end of case
to end of bearing.)

Tightening torque:
6 — 8 N*m (0.6 — 0.8 kg-m, 4.3 — 5.8 ft-Ib)

2} Install the reduction driven gear,
3) Install the parking pawl and shaft, set the select lever
in the “P" range and tighten the drive pinion lock nut.

Fig. 232
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£ = Measured value — 50

{3) Calculation equation:

= (L+ 04)—¢

Unit: {mm).

T : Clearance between end of reduction drive gear
and end of rear drive shaft. {Clearance between
end of reduction drive gear and end of bearing on
FWD model) '

L :Distance from end of extension case to end of
rear drive shaft. (Distance from end of case to
point at bearing location})

0.4 Gasket thickness

€ :Height from end of transmission case to end of
reduction drive gear. (Height from end of case to
end of bearing on FWD models)

Select suitable thrust needle bearing from among

those listed in the following table to adjust clearance

in the 0.50 — 0.2 mm (0.0197-— 0.0079 in} range.

¢ 4WD: Thrust needle bearing

Part No. Thicknaess mm {in)

806535020 3.8 (0.160})

806535030 4.0 (0.157)
806535040 4.2 {0.165)
806535060 4.4 (0.173)
806535060 4.6 (0.181)
806536070 - 4.8 {0,189)
806636090

5.0 {0.197)

¢ FWD: Reduction gear shim

Part No,
31288AA000

Thickness mm {in)
0.15 {0.0059)

Select from one to five shims so that clearance is
within specifications.

6) Installation of extension case 4WD, cover case FWD
and transmission case.

4WD model:

(1) Attach the selected thrust needle bearing* to the
end-surface of reduction drive gear with vaseline.
{2} Set the parking return spring.

{3) Remove the transfer clutch from the extension
case.

Set the needle bearing on the reduction drive shaft
and then install transfer clutch to the transfer clutch
hub. Be sure to engage the spline testh correctly.
{4) With gasket inserted between them, install the
extension case to the transmission case. {Be sure to
use a new gasket.)

a. After inserting the extension case halfway, connect
the connector for duty sol. C. Be careful not to jam the
cord in the case.

b. Be careful not to damage the rear drive shaft seal
ring.

(5) Tighten bolts to secure the case.

Tightening torque:
23—26 N'm {23 — 2.7 kg-m 17 — 20 ft-1b)

FWD model:

(1) Attach selected shim to cover case using vase-
fine.

(2) Set the parking return spring.

(3) After positioning gasket, assemble cover case
and transmission case.

While aligning bearings, parking shaft, reduction
driven gear, etc. assemble the two cases.

{4) Tighten bolts.

Tightening torque:
23 — 26 N*'m (2.3 — 2.7 kg -m, 17 — 20 ft-Ib)

7. EXTERNAL PARTS
1} Install the revolution sensor. (4WD only)

Tightening torque:
6 — 8 N*m (0.6 — 0.8 kg-m, 4.3 — 5.8 ft-Ib)

2) Installation and adjustment of inhibitor switch:

(1) Instali the inhibitor switch to the transmission
case. Fit the projecting portion of the switch in the
recessed portion of the case, and tighten three bolts
temporarily,

{2) Insert the range select lever into the shaft, and
tighten the nut.

Tightening torque: 7
36 — 42 Nem (3.7 — 4.3 kg-m, 27 — 31 ft-Ib)
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1]

it Range select levar

e

B3-354
Fig. 233

{3) With.the selector lever set to “N” adjust the inhib-
itor switch so that the hole of range select lever is
alighed with the inhibitor switch hole.

Ensure that gauge moves properly.

ol

STOPPER PIN—
{499267300)

B3-355

Fig. 234

{4) With hole aligned, tighten three bolts to secure
the inhibitor switch.

Tightening torque:
2.9 - 3.9 N*m {0.30 — 0.40 kg-m, 2.2 — 2.9 ft-Ib})

3) Clip the following cords and harness:

(1) Transmission harness

{2)-Inhibitor-switch-cord-— - — - -

{3} Revolution sensor cord (4WD only)
4) Install the oil cooler outlet pipe.

Tightening torque:
27.5 — 34.3 N'm (2.80 -— 3.50 kg-m, 20.3 — 25.3
ft-Ib)

Be sure to use a new aluminum washer.
6} Install the oil charge pipe.

Tightening torque: N*m (kg-m, ft-lb})
UPPER
34 — 40 (3.5 — 4.1, 25 — 30)
LOWER
5.9 — 6.9 (0.60 — 0,70, 4.3 — 5.1)

Be careful not to damage the O-ring.
7) Adjustment of brake band:

(1) After tightening the brake band adjusting screw
to 9 N*m (0.9 kg-m, 8.5 ft-Ib) torque, back it off three
turns. Then secure with a lock nut.

Tightening torque:
25 — 28 N*m (2.5 — 2.9 kg-m, 18 — 21 ft-ib)

When tightening the lock nut, be careful not to turn the
adjusting screw.

B8} Install the pitching stopper bracket.

Tightening torque:
36 — 42 N*m (3.7 — 4.3 kg-m, 27 — 31 ft-1b)

9) Tighten the drain plugs.

Tightening torque: N*m {kg-m, ft-1b)
Diff,
41— 47 (4.2 — 4.8, 30 — 35)
ATF '
23 — 26 (2.3 — 2.7, 17 — 20)

10) Install the air breather hose,
11} Insert the input shaft while turning lightly by hand.

Be careful not to damage the bushing.

Input shaft

Normal protrusion
28-33mm ({1.10- 1,30 in)

5) Install the oil cooler inlet pipe. ce-078
Fig. 235
Tightening torque: 7
23 — 26 N*m (2.3 — 2.7 kg-m, 17 — 20 ft-Ib})
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12) Install the torque converter assembly, . . - 2) Take out the snap ring (out).
(1) Install the oil pump shaft to the torque converter. Be careful not to damage the splines.
Make sure the clip fits securely in its groove. 3} Using a press, remove the reduction drive gear.

(2) Holding the torque converter assembly by hand,
carefully install it to the converter case, Be careful not
to damage the bushing. Also, to avoid undue contact
between the oil pump.-shaft bushing and stator shait
portion of the oil pump cover.

(3) Rotate the shaft lightly by hand to engage the
splines securely.

13) Add oil:

Reduction drive shaft

Reduction drive gear

]

zilll

Specified qua'njt_ity € (US qt, Imp qt)

A i
¢ , AT
Diff. rrrrrrrtit,
1.3—1.5(1.4— 1.6, 1.1 — 1.3) "i
ATF = Baase
.3—8.6(88—9.1,7.3— 7.6 "
8 6l88—9 *8) Fig. 237
| , 4) Using a press, remove the ball bearing.
After adding oil, insert the oil level gauge into the oil
inlet. T
5. Reduction Drive Gear Assem-
b Iy N ' Reduction drive shaft
A: DISASSEMBLY w Ball bearing
1) Take out the seal rings.
Be careful not to damage the seal rings.
B3-360
Fig. 238
B: INSPECTION
| 3

Make sure that each component is free of harmful
o | gouges, cuts, or dust. o T s T

B3-358

Fig. 236
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C: ASSEMBLY

1) Press-fit the ball bearing and reduction drive gear to
the shaft.

Raduction drivs gsar

Ball bearing .

Reduction drive shaft

Fig. 239

2) 4WD: Fit the snap ring securely in the snap ring
grove on the shaft.

FWD: Press ball bearing into place and secure snap

ring to groove in shaft.

3) Attach two seal rings.

To make subsequent assembly easier, apply vaseline

to the grooves of the shaft and to the exterior of the

seal ring.

6. Control Valve Body
A: DISASSEMBLY

1) Remove the following parts from the upper valve
body.

{1) Solenoid ASSY (shift 1-2-3)
(2) Duty solencid A (line pressure)

Solenaid-2 [shift)
Salenoid-1 {shift}

Solenoid-3
{overrunning clutch)

Solenoid ASSY

Duty solenoid A
{Yine pressure)

B3-362

Fig. 240

2) Remove the foliowing parts from the lower valve
body.

B3-361 |

{1} Duty solencid B {lock-up)
{2) ATF temperature sensor

ATF temperature Duty solenoid B {look-up}

B3-363

Fig. 241

3} Separate the upper valve hody and lower valve
body. ' '

a. Do not lose the nine (9) steel balls contained in the
upper valve body.

b. Do not lose an orifice and a strainer contained in
the lower valve body. _ '

¢. Remove the upper-lower valve body tightening
bolts. Then remove two locating bolts. (Fig. 241) _
During ordinary servicing, clean the control valve bod-
ies in this condition, without further disassembly,

In the event of a seized clutch or other problem, disas-
semble the control valve bodies further, and clean the
component parts, -

B: INSPECTION

Make sure that each component is free of harmful
gouges, cuts, or dust.

C: ASSEMBLY

Reverse the disassembly sequence, paying attention to
the following points:

a. Be sure to properly position the steel balls, orifice
and strainer. = .
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< Upper valve body > , < Lower valve body > =

e

Nine steel ball location. '

=1 -.-;Ea

Aot

Fig. 242

b. Tighten two locating bolts. Then tighten the upper-
lower valve body tightening bolts,

Tightening torque: ,
7—9Nem (0.7 — 0.9 kg-m, 5.1 — 6.5 ft-Ib)
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i 4) Remove the cam ring and control piston. '
7. OII Pump Assembly Also remove the O-ring, friction ring, two side seals,
A: DISASSEMBLY and plain seal.

1) Remove the oil seal retainer.
Also remove the O-ring and oil seal (air breather).

Control piston
Oil spal ratainer B3-368
Fig. 246
5} Remove two seal rings {R) and two seal rings (H). ‘
‘ B3-365
Fig. 243 B: INSPECTION
2) Remove the oil pump cover.

Lightly tap the end of the stator shaft to remove the 1) Make sure that each component is free of harmful
cover. gouges, cuts, and dust. ‘

. 2) Selection of oil pump components (rotor, vanes,
control piston and cam ring):

, (1) Using a micrometer, measure the height of the
Oll pump cover rotor, vanes, control piston and cam ring in at least
) four paositions. (Measure the height at one place for
each of the nine vanes.)

a. Remove the control piston seals when measuring.
b. Remove the friction ring from the cam ring when

measuring.
B3-366 ‘
Fig. 244 .
3) Remove the retainer and return spring. Then remove
the rotor, two vane rings and nine vanes,
B3-367
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B3-369

Friction ring

O-ting

Cam ring

B3-371

Fig. 247
{2} Using a depth gauge, measure the depth of the
oil pump housing from the contact/sliding surface of
the above-mentioned component parts in the same
manner as above.

B3-370

Fig. 248

(3) Make sure that the clearances are within the
specified wear limits. If the wear limit is exceeded,
select pump components so that the standard clear-
ance can be obtained.

Part name Wear limit Standard value
Rotor, control 0,054 mm 0.030 — 0.044 mm
piston, vanes {0.0021 in) (0.0012 — 0.0017 in}

Cam ring 0.024 mm 0.010 — 0.024 mm

{0.0013 in} (0.0004 — 0,0009 in}

Select vanes which are the same height as the rotor.

C: ASSEMBLY

1) Coat both the O-ring and friction ring with vaseline
and attach to the cam ring. Then fit them into the oil
pump housing.

Fig. 249

2) Install the vane ring, rotor, vanes, and vane ring into
the housing in this sequence.

Vane ring

B3-372

Fig. 250

3} Install the return spring and retainer between the’
housing and cam ring.

B3-373

Fig. 251
4) Install the control piston to the oil pump housing.

Fit the seal in the piston groove, with the red seals
facing the top side. (Two side seals and one plain seal
are attached.)
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8. Drive Pinion Shaft
A: DISASSEMBLY ’

el

1) Straighten the staked portion of the lock nut, and
remove the lock nut while locking the rear spline por-
tion of the shaft. Then pull off the drive pinion collar.

Remove the O-ring

B3-374|
ng. 252 Drive pinion

5) Setthe rotor at the center of the housing bore. Apply collar
ATF abundantly to each rotary portion.
6) Instali the oil pump cover.

WRENCH (499787100)

Tightening torque: HOLDER (498937100} ‘

23 — 26 Nem (2.3 — 2.7 kg-m, 17 — 20 ft-Ib)

B3-376

a. Align both pivots with the pivot holes of the cover, Fig. 254

and install the cover being careful not to ly undue . )
force to the pivots. g : apply 2) Using a press, separate the rear roller bearing and

b. After assembling, turn the oil pump shaft to check °Uter race from the shaft,
for smooth rotation of the rotor. ]

B3-377

: ‘ ‘ B3-375 ng. 255 . -
Fig. 253 3) Using a press, separate the front roller bearing from

Install the oil seal retainer and seal rings (R) and (H) the shaft. _
after adjusting the drive pinion backlash and tooth S
contact.
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Frant roller bearing

REPLACER (498517000

B3-378

— Drive pinion shaft

B3-380

Fig. 256

B: INSPECTION

Make sure that all component parts are free of harmful
cuts, gouges, and other faults,

Make sure that all component parts are free of harmful
cuts, gouges, and other fauits. '

C: ASSEMBLY

1) Measure dimension “A” of the drive pinion shaft.

B3-379

Fig. 257

2) Using a press, force-fit the roller bearing in position.

Do not change the relative positions of the outer race
and bearing cone.

Fig. 258

3) After fitting the O-ring to the shaft, attach the drive
pinion collar to the shaft. Be careful not to damage the
O-ring.

4) Tighten the Iock washer and lack nut.

Actual tightening torque:
108 — 118 N°'m (11.0 — 12.0 kg-m, 80 — 87 ft-Ib)

a. Pay attention to the orientation of lock washer.
b. When using special tool WRENCH (499787100} and
torque wrench, tighten it to 88 N*m (9 kg-m, 65 ft-Ib).

WRENCH
{488787100)

HOLDER
{498337100}

~ B33t

Fig. 259

5} Measure the starting torque of the bearing.

Make sure the starting torque is within the specified
range. If out of the allowable range, replace the roller
bearing.

Starting torque:
0.3 — 2.0 N*m (3 — 20 kg-cm, 2.6 — 174m -1b)
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B3-382

Fig. 260

6} Stake the lock nut securely at two places.
7) Measure dimension “B” of the drive pinion shaft.

] -
B

| o 7A®)

B3-383
Fig. 261
8) Determine the thickness t {mm) of the drive pinion
shim, .
t= 65+ 0.962_5 — (B — A)
The number of shims must he three or less.
® Available drive pinion shims
Part No. Thickness mm (in)
31461AAQ50 0.15 {0.0058)
31451AA080 0.175 {0.0069)
TT314B1AA070 ) 02 [ (p.008)
31451AAQS0 0.225 {0.00889)
31461AA080 0.25 {0.0098)
31461AA100 0.275 {0.0108)
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9. Reverse Clutch

Reverse clutch drum
Lip seal

Reverse clutch piston
Lethe eut seel ring
Spring

Spring

Spring retainer

SO LAELON -

8 Snepring
9 Dish plate
10 Driven plate
11 Drive ptate
12 ' Retaining plate
13 Snap ring
14" High clutch drum

B3-384

Fig. 262

A: DISASSEMBLY

1) Remove the snap ring, and take out the retaining
plate, drive plates, driven plates, and dish plate.

2) Using the COMPRESSOR (398673600), INSTALLER
{398177700) and PLIER {399893600), remove the snap
ring and take out the spring retainer and springs.

3) Take out the piston by applying compressed air.

B: INSPECTION

1} Drive plate facing for wear and damage

2) Snap ring for wear, return spring for breakage or
setting, and spring retainer for deformation

3) Lip seal and lathe cut seal ring for damage

4) Piston check ball for operation

2) Assemble the dish plate, driven plates, drive plates
and retaining plate in that order and attach the snap
ring. : _

Pay attention to the orientation of the dish plate.

3) Checking operation:

Apply compressed air intermittently to the oil hole, and
check the reverse clutch for smooth operation.

4) Measuring clearance (Retaining plate sefection).

Standard value:

0.5 — 0.8 mm (0.020 — 0.031in)
Allowable limit:

1.2 mm {0.047 in)

Before measuring clearance, place the same thickness
of shim on both sides to prevent retaining plate from
tilting.

e Available retaining plates

C: ASSEMBLY

1) Using the same special tools as those used in
disassembling, assemble piston the return springs,
spring retainer and snap ring.

Part No, Thickness mm (in) .
31567AA000 4.6 (0.181)
31667AA020 4.8 (0.189)
31667AAD30 6.0 (0.197)
31667AA040 5.2 {0.206)
31867AALB0 B.4 (0.213)
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10. High Clutch
A: DISASSEMBLY

1) Remove the snap ring, and take out the retaining
plate, drive plates, and driven plates.

2) Using the COMPRESSOR (398673600), INSTALLER
(398177700}, and PLIERS (399893600}, remove the
snap ring and take out the spring retainer CP.

3) Apply compressed air to the clutch drum to remove
the piston.

AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

B: INSPECTION

1) Drive plate facing for wear and damage

2) Snap ring for wear, return spring for setting and
breakage, and spring retainer for deformation

3) Lathe cut rings {large} (small) for damage

4) Piston check ball for smooth operation

C: ASSEMBLY

High clutch drum
Lathe cut szal ring
High clutch piston
Lathe cut seal ring
Spring retainer CP.
Snap ring )
Driven plate {Thinner)

~N oW

8 Drive plate

9 Driven plate {Thicker)
Retaining plate

11 Snapring

12 Thrust needle bearing

13 High clutch hub %: Selective parts

B3-385

Fig. 263

1) Using the same special tools as those used in
disassembling, assemble the piston, spring retainer CP,
and snhap ring.

1—2)-Install-the—driven—plate- (thin); -drive -plates, driven

plates, and retaining plate in that order. Then attach the
snap ring. ' '

3} Checking operation: _

Apply compressed air intermittently to the oil hole, and
check the high clutch for smooth operation.

4) Measuring clearance (Retaining plate selection).

Standard value: '
1.8 — 2.2 mm (0.071 — 0.087 in)
Allowable limit: 2.6 mm (0.102 in)

Before measuring clearance, place the same thickness
of shim on hoth sides to prevent retaining plate from
tilting. ‘

e Available retaining plates . . _

Part No. Thickness mm {in)
31667AA190 3.6 (0.142)
31667AA200 3.8 (0.160)
31667AA210 4.0 {0.157)
31667AA220 4.2 {0.1865)
31B67AA230 4.4 {0.173}
316567AA240 4.6 (0.181)
31687AA250 4.8 (0.189)
31567AA260 5.0 (0,197)
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11. Forward Clutch Drum

A: DISASSEMBLY

1) Remove two snap rings from the forward clutch
drum.

B3-386

Fig. 264

2) Remove the retaining plate, drive plates, driv'én
plates and dish plate. (Forward clutch)
3) Remove the snap rting from the forward clutch drum

Fig. 265

I 4) Remove the retaining plate, drive plates driven
plates and dish plate. (Overrunning clutch)

5) Compress the spring retainer, and remove the snap
ring -from the forward clutch, by using SEAT
(498627100) and COMPRESSOR (398673600). _

6} Install the one-way clutch inner race to the forward
¢lutch drum, and 'apply compressed air to remove the
overrunning piston and forward piston.

One+vay clutch
Inner race

B3-388

Fig. 266
7) Remove the one-way clutch after taking out the snap
ring.
8] Remove the needle bearing after taking out the snap
ring.

B: INSPECTION

1) Drive plate facing for wear and damage
2) Snap ring for wear, return spring for setting and

_breakage, and snap ring retainer for deformation
.-3) Lip seal and lathe cut ring for damage

4) Piston and drum check ball for operation
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"Gl ASSEMBLY

Retaining plate Dish plate Forward clutch pistan
Snap ring Lip seal Lip sesl
Snap ring -Retainer Drift ball
Forward elutech drum
Ovwverrunning clutch piston
Rstalning plate
Snap ring -l pEE L - Snap ring
L — ~
_--/- - N \
Dish plate / N Plate
Snep ring 4] ‘\\ ow.e.
Bugh =4 . - — 1] \ Needle bearing
\-‘.- \\§
SIeave—-JF\____\___- s\\- ™\_ Lathe cut ssal ring
Return spring i __Nﬁ_‘--i. |~ Snep ¢Ing
Drive plate ne=iT |~ Qutar race
Drive plate
Drivan plate —W Drivan plate B3-389
Fig. 267
1) Fit the forward piston and overrunning piston to the Press
forward clutch drum.
Align the forward piston cut-out portion with the _ :
" i T P,
spline of the drum. A .\\i fl ;b\
(} ¥ N COMPRESSCOR
\) ‘ ~{398673600)
SEAT
(498627000)
Snap ring
Forward piston B3-391

Forward clutch
drum

Overrunning piston

B3-390

Fig. 268

2) Set the springs and retainer on the piston with a
press and attach the snap ring.

Fig. 269 |
3} Install the dish plate, driven plates, drive plates, and
retaining plate, and secure with the snap ring. {Overrun-
ning clutch)

Pay attention to the orientation of the dish plate.
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Dish plate
9 12
<

Quter vace side B3-392

Fig. 270

4) Install the dish plates, driven plates, drive piates, and
retaining plate, and secure with the shap ring. (Forward
clutch)

Pay attention to the orientation of the dish plate.

Quter vace side

B3-393

Fig. 271 -

5) Install the snap ring (for front planetary carrier).
6) Check the forward clutch and overrunning clutch for
operation.

{Forward clutch)

Part No. Thickness mm (in)
31667AA010 8.0 {0.316}
31667AA0E0 8.2 {0.323)
31667AA070 8.4 {0.331)
31687AA080 8.6 (0.239)
31567AA090 8.8 (D.346)
31667AA100 9.0 (0.354)

{(Overrunning clutch)

Part No. Thickness mm {in}
31667AA120 8.0 {0.315)
31567AA130 8.2 (0.323}
31667AA140 8.4 {0.331)
316567AA1E0 8.6 (0.339)
31667AA160 8.8 {0.346)
31667AA170 9.0 {0.364)
31667AA180 9.2 (0.362)

8) Install the needle bearing, and secure with the snap

ring.

Snap ring

Needle bearing

B3-394

Fig. 272

pressed air for checking.
{7 Checking clearance:— — -

Set the one-way clutch inner race, and apply com-

9) Install the one-way clutch {1-2) and plate, and secure
with the snap ring.

Set the inner race. Make sure that the forward clutch
is free in the clockwise direction and-locked-in-the

Standard value Allowable fimit counterclockwise direction, as viewed from the front
mm {in) mm (in) of the vehicle.
0.45 — 0.86
Forward clutch {0.0177 — 0.0335) 1.8 {0.063) One.way clutch
1.0 — 1.4 Inner raca
Overrunning clutch (0.039 — 0.055) 2.0 {0.079) {Locked)
Before measuring clearance, place the same thickness
of shim on both sides to prevent retaining plate from
tilting.
If the clearance is out of the specified range, select a
proper retaining plate so that the standard clearance
can be obtained.
B3-385




12. One-way Clutch Outer Race

A: DISASSEMBLY

Remove the shap ring. Then remove the one
clutch (3-4).

B: INSPECTION

Chedk the sliding surface and one-way clutch (3-4) for
any harmful cuts, damage, or other faults.

C: ASSEMBLY

Assemble the one-way cIutch {3-4), and secure with the
snap ring.

Pay attention to the orientation of the one-way clutch
{3-4}).

Confirm:

Assemble the rear internal gear, and secure the outer
race. Make sure that the internal gear is locked in the

clockwise direction, and free to rotate in the counter-
clockwise direction.

One-way clutch outer race (Locked)
- = =

B3-356

Fig. 274

13. Servo Piston

A: DISASSEMBLY

1} Remove the spring.

2) Remove the band servo piston (3-4).

3) While compressing the retainer from above, remove
the snap ring. Then remove the retainer, spring and
stem. '

4) Take out the band servo piston {1-2).

B: INSPECTION

1} Check each component for harmful cuts, damage, or
other faults.

“W8Y 2} Check the O-ring and lathe cut ring for damage.

C: ASSEMBLY

Band sarvo piston stem
Spring

Lathe cut seal ring
Band servo piston
Lathe cut-seal ring
O-ring

Band servo retainer
O-ring

Spring

Ratainer

11 Snapring

Lathe cut seal ring

13 Band sarvo piston O.D.
O-ring

0.D. servo retsiner
Snap ring

OE~-NOdHWGN =

B3-397

Fig. 275

1) Instali the band servo piston (1-2) to the retainer, and
insert the stem.

2) Putthe spring and retainer on the piston, Fit the snap
ring securely while compressing the spring.

3} Install the band servo piston (3-4).

4} Install the spnng securely to the band servo plston
{1-2). S B
a. Many different O-rings and lathe cut rings are usad.
Be careful not to confuse them when installing.

b. Be careful not to damage O-rings and lathe cut
rings. '
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' 14. Differential Case Assembly
A: DISASSEMBLY

1) Using a press, remove the taper roller bearing,
Be careful not to damage the speedometer drive gear.

Differential case (RH)

OVER B3-400
REM -
1498077000} Fig. 278
—
— AN — B: INSPECTION
1IN
' Check each component for harmful cuts, damage and

B3-398| other faults.

Fig. 276

2) Secure the case in a vise and remove the crown géar C: ASSEMBLY
tightening bolts, then separate the crown gear, case )
(RH) and case (LH}. o

1) Install the washer, differential bevel gear and differ-

AR ential bevel pinion in the differential case (RH). Insert

i\ the pinion shaft, and fit the straight pin.
D Make sure that the case (RH) is staked in order to lock

J Cirown gear the straight pin.
. 2} Install the washer and differential bevel gear to the
Differential case (RH) differential case {LH). Then put the case over the differ-
\_ . \ , ’ ential case (RH), and connect both cases.
Differantial case (LH) g)c,lltnstall the crown gear and secure by tightening the
, ' Standard tightening torque:
\ 59 — 65 N°m (6.0 — 6.6 kg-m, 43 — 438 ft-lb)
B3-399

Fig. 277

| 3} Pull out the straight pin and shaft, and remove the 4) Measurement of backlash (Se.lectio'n*of wa_sher)r -
differential bevel gear, washer, and differential bevsl Measure the gear backlash by inserting a dial gauge
pinion. through the access window of the case.

Standard value:
0.12 — 0.18 mm (0.0051 — 0.0071 in}

Measure the backlash by applying a pinion tooth
between two bevel gear teeth.
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15. Transfer Clutch
A: DISASSEMBLY

MAGNET BASE
{498247001)

1) Remove the seal ring.
Be careful not to damage the seal ring.

B3-401

Fig. 279
B) Install the speedometer drive gear. Then force-fit the
taper roller bearing with a press.

Be sure to position correctly the locking end of the
speedometer drive gear.

Fig. 281
DRIFT (388487700) 2) Using a press, remove the ball bearing.
Do not reuse the bearing.

Taper rotler bearing

(/

B83-402

Fig. 280

%

Fig. 282 ‘ ‘

3) Remove the snap ring, and take out the pressure
plate, drive plates, and driven plates.

Snap ring

B3-405

Fig. 283
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4) Remove the snap ring, and take out the spring
retainer CP.

PLIER
{398893600) COMPRESSOR
Snap ring v\ 3y (368673600)
SEAT
{498627000)
/
B3-406

Fig. 284

5) Apply compressed air to the rear drive shaft to
remove the piston.

B3-407

Fig. 285

B: INSPECTION

1) Check the drive plate facing for wear and damage.

2} Check the snap ring for wear, return spring for per-
manent set and breakage, and spring retainer for defor-
mation.

3) Check the lathe cut ring for damage.

C: ASSEMBLY

1) Install the lathe cut seal ring to the 1.D./O.D. of the
transfer clutch piston.
2) Install piston.

{1) Connect piston to rear drive shaft (until it reaches
hole in valve body).

(2) Install spring retainer to piston.

(3) Using SPECIAL TOOL, attach transfer piston seal
to transfer piston seal guide.

[W15C0] 3-2a

INSTALLER
{499247400)
Saal, piston i ‘1 PISTON GUIDE
I {499257400)
Dm=f—l

7
TABLE (498267400)

B3-410

Fig. 286
Ba careful not to tilt transfer piston seal,

(4) Place transfer piston seal guide onto rear drive
shaft so that spring can be inserted into hole in trans-
fer piston seal.

(5) Attach outer snap ring guide to rear drive shaft,
Using an outer snap ring installer, press into place.

INSTALLER
(498247400}
SNAP RING OUTER GUIDE
Snap ring ® (495267300)
L——PISTON GUIDE
1499257400)

i

Seal, piston ! !
B3-411
Fig. 287

Do not allow lip of transfer piston seal to fold back.

COMPRESSOR
{398673600)

SEAT (498627000)

B3-408

Fig. 288

3) Install the driven plates, drive plates, and pressure
plate, and secure with a snap ring.
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4) Apply compressed air to see if the assembled parts
move smoothly.

Seal ring

B3-413
Fig. 291
: B3-409 .
Fig. 289 16. Transfer Valve Body
5) Check the clearance: A: DISASSEMBLY
Standard value: ‘
0.2 — 0.6 mm {0.008 — 0,024 in)
Allowable limit: 1.6 mm {0.063 in)
Valve body Transfer clutch valve
Pl
if the clearance is not within the specified range, select u
a proper pressure plate.
Before measuring clearance, place the same thickness
of shim on both sides to prevent pressure plate from Q—Pim
tilting.
¢ Available pressure plates Spring . g
Part No. Thickness mm (i) Pilot valve

31593AA160 | 3.3 {0.130)

31593AA160 3.7 {0.146} . B3414

31683AA170 4.1 {0,181} Fig. 292

31593AA180 .5 {0.17 . .

48 10.177) 1} Remove the plate. Then remove the spring and pilot

_ valve together.
6) Press-fit the ball bearing, 2} Remove the straight pin and pry out the plug with a ‘
screwdriver. Then extract the spring and transfer clutch
valve together,

Be careful not to damage the valve and valve body.

INSTALLER (899580100)

B: INSPECTION - .

Ball bearing Check each component for harmful cuts, darhage, or

other fauits,

C: ASSEMBLY

B3-412
Fig. 290 To assemble, reverse the removal sequence.

7) Coat the seal ring with vaseline, and install it in the Make sure the valve slides smoothly after assembling.
seal ring groove of the shaft. '

Do not expand the seal ring excessively when install-
ing. ‘
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T TROUBLESHOOTING

1. Precaution

1) Problems in the electronic-controlled automatic
transmission may be caused by failure of the engine,
the electronic control system, the transmission proper,
or by a combination of these. These three causes must

[T2A0] 3-2a

2) Troubleshooting should be conducted by rotating
with simple, easy operations and proceeding to
complicated, difficult operations. The most important
thing in troubleshooting is to understand the custom-
er's complaint, and distinguish between the three

be distinguished clearly when troubleshooting.

causes.

2. Troubleshooting Chart for Self-diagnosis System

A: BASIC TROUBLESHOOTING PROCEDURE

TROUBLE OCCURS

Qil lovel check

Qil leak chack

Brake band adjustment

Stall test

Line pressure test

Transfer clutch pressure test
Time lag test

Road test

Shift characteristics

Refer to “On-car service” [W2A0].

CONONP BN

BASIC CHECKS

A

TROUBLE INDICATION | Ndicated

(POWER INDICATCR)

inspection using Gen-

oK

Mot indicated

SELF-DIAGNOSIS

No trouble code

Trouble code

eral Troubleshooting
Table [T600]

inspection using Trou-
blashooting Chart with
Select Monitor [TEAQ]

Not OK

Repair

y

Check in accordance
trouble cods [T4A0]

Trouble code

SELF-DIAGNOSIS

No trouble code

CLEAR MEMORY

v

Confirmation test

Y

End
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT])

B: ABNORMAL DISPLAY ON POWER INDI-

CATOR

When any self-diagnostic item is malfunctioning, the
display on the power indicator biinks immediately after
the engine starts.

The malfunctioning part or unit can be determined by a
trouble code during self-diagnosis operation. Problems
which occurred previously can also be identified
through the memory function.

if the power indicator does not show a problem-

(although a problem is occurring), the problem can be
determined by checking the performance characteris-
tics of each sensor using the select monitor.

Indicator signal is as follows:

&

fgnition
key

]
oN -J'
QOFF
Fig. 293

Warning can be noticed only when the ignition switch
is initially turned to ON.

Ba-415
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C: SELF-DIAGNOSIS

[Warm up the engine.

v

Drive vehicle at speeds greater

than 20 knm/h {12 MPH).

v

Stop vehicle and turn ignition

switch OFF.

[Turn ignition switch ON.

v

Chack if indicator lamp comes NO N Faulty indicator lamp circuit or
on, I TCU
YES
\ I Y
Existing problem check proce- | Turn ignition switch OFF. I | Previous problem history check procedure ]

dure.

Y

Move selact lever to “D" and
turn manual switch ON.

v

Tuin ignition switch ON.

v

'Move select lever to “3" and
turn manual switch OFF.

v

Move select lever to "2” and
turn manual switch ON.

Y

Move ssalact lever to 1" and
turn manual switch OFF.

v

4——

l Move selact lever to "1” and turn manual switch ON. |

ITurn ignition switch ON.

< |-

mve salect lever to 2" and turn manual switch OFF, ]

<

|Mova select lever to 3" and turn manual switch ON. |

‘

I Move selact lever to “D” and turn manual switch OFF, |

v

Partially depress accelerator Frtially depress accelerator pedal {to turn idle switch off}. |
pedal {to turn idle switch off). g
{ *I,Ensutejndicam[ lamp blinks. Jli —_—
I
v i v v
Indicator lamp blinks at 4-Hz Indicator lamp blinks at 2-Hz ﬁrouble cods is outputted. Indicator lamp remains illumi-

intervsls.*

intervals, **

v

'

nated.

v

[Faulty battery

| l Normal

Check problem corresponding

with trouble code.

Check inhibitor switch, manual
switch, idle switch, wiring, TCU,

*. Blinks every 0.125 (1/8) seconds (with ignition switch OFF).
*#. Blinks every 0.25 (1/4) seconds {until ignition switch is turned OFF).
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lﬂELF-DlAGNOSls WITH SELECT MONITOR

1. CONNECT SELECT MONITOR.

1) Connect select monitor to select monitor connector
located under instrument panel {on driver’s side).
Applicable cartridge : Type “F” {No. 498348800)

2) Turn ignition switch and select monitor switch ON.

3} After display is shown, press slash “/" key.
4) After AT mode is displayed, press function “[0]".

(Display' returns to AT mode when slash "/" is pressed
during self-diagnosis operation.)

2. READ TROUBLE CODE SHOWN ON DISPLAY.

1} Connect select monitor,

2) Designate mode using function key.
Press [F] [B] [0] [ENT] in that order.

3) Ensure trouble code(s) is shown.

3. PREVIOUS TROUBLE CODE READING

1) Connect select monitor.

2) Designate mode using function key.
Press [F] [B] [1] [ENT] in that order.

3) Ensure displayed trouble code(s).

E: LIST OF TROUBLE CODE
1. TROUBLE CODE
. . Abbr.
Trouble code ltem Content of diagnosis (Select monitor) -
1 Buty solenoid A I?ete_cts open or shorted t'jl'l\'e PL
circuit, as well as valve seizure.
. Detects open or shorted drive
12 Duty salanaid B circuit, as well as valve seizure. IT.IU
13 Shift solenoid 3 Detects open of shorted drive OVR
_ circuit, as well as valve seizure.
. . Detects open or shorted drive
14 Shift splenmd 2 ) circuit, as well as valva seizure. SF12
' Sl . . Detects open or shorted drive o
15 Shift solenoid 1 circuit, as well as valve seizure, SFT1
Detects open or shorted input
21 ATF temperature sensor signat clrcuit. ATFT
. , . Detects open or shorted input '
?3 Engine revolution signal signal sircuit, EREV
24 " Duty solenoid C Detacts open or shorted drive - 4WD .
circuit, as well as valve seizure. )
31 " Throttle sensor Detects open of sharted input THV
signal circuit, )
.32 Vehicle speed sensor 1 Deteots opan or.shqrted input VSP1
signal circuit,
- 33 I Vehicle speed-sensor 2 Detacte p!)en or.sllqnad input . NSP2__ . _
signal circuit.
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’ 2. HOW TO READ TROUBLE CODE OF INDICA-  The long segment (1.2 sec on} indicates a “ten”, and the
TOR LIGHT short segment {0.2 sec on) signifies a “one”.

The power indicator light flashes the code correspond-
ing to the faulty part.

Example:

When only one part has failed:
Flashing code 12
{unit; second)

When two or mora parts have faited:
Flashing codes 12 and 2%
{unit: second)

L

0.3 0.3 0.2 B3-417

' Fig. 284

F: CLEAR MEMORY

Current trouble codes shown on the display are cleared CLEAR MEMORY:
by turning the ignition switch OFF after conducting self-
diagnosis operation. Previous trouble codes, however,
cannot be cleared. since they are .stored in the ECU
memory which is operating on the back-up power sup-

ly. These trouble codes can be cleared by removing
fhz specified fuse (located under the right lower portion back-up power supply of the TCU and ECU {MPFI).

of the instrument panel), as shown in the following Removal of t'his fuse clears the previous trouble
table. codes stored in the TCU and ECU (MPFI} memory.

“CLEAR MEMORY"” can also be executed with the ¢ Be sure to remove the No. 14 fuse for at ieast the
Selec‘t monitor set il‘l tha nco" function mode. speciﬁed length Of time. OtheI’Wise, tl’OUble codes

< may not be cleared.

Removal of No. 14 fuse (for at Iaast one minute)

o The No. 14 fuse is located in the line to the memory
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3. Transmission Control Unit (TCU) 1/0 Signal (

TCU terminals

-

1211]1019]8]7 20[19[1811 7|16{15(14]i 512|111

B3-827
Fig. 295
Check with ignition switch ON.
Content Con';\c?MOr Te;\ln:;nal Measuring conditions Voltage (V)
Battery supply B84 14 lgnition switch OFF 10— 14
o B83 1 Ignition switch ON {with
Ignition power supply B85 P engine OFF) 10— 14
P rang6 ' Select lever in “P" range *| Less than 1
'switcl'? Signal (—) B84 9 ‘ Select levgr 'i’n any other 0— 13
~ than “P” range
,,h,, raﬁge Select lever in “R” range | -Less than 1
switch Signal (—) B&d - 10 Select 1evEr ’i‘n ahy other 6—10
: than “R" range
“N" range Salect lever in “N” range |- Less than 1 -
oro Signal {(—) B84 8 _ Select lever in any other
switch . 29—13
. than “N* range '
- npyn Select lover in D" range Less than 1
Inhibitor D" range Signal (—) BSE 1 Select | - ™
switch switch g alect ev‘er '|'n any other 4—7
than “D" range
it Select lever in 3" range Less than 1
3 1ANG8 | signal (—) B85 2 Select lever in any othe
switch elect lever in any other 6— 10
than “3" range
"o ranae - - Select lever in "2 range Less than 1
switcl'? Signal {—) 385 3 Select Ievgr ‘i’n any other 6— 10
than “2" range
1" range Selact laver in 1" range Less than 1
switcr? Signal (—} B8b 4 Select lever in any other 6— 10
than "1” range
. s Manual switch ON Less than 1
Manual switch Signal {—) B84 6 Manual switch OFF 6 — 10
. . Brake pedal depressed 10—14
S I {+ Be4
Brake switch . 'gnal {+) 7 Brake pedal released Less than 0.5
ABS signal . ABS switch ON Less than 1
s | {— B
{ MPFI Modal ‘anal =) B84 ABS switch OFF 6—10

178




AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [T300] 3-2a
Co _ Resistance to
Content Connsator Terminal Measuring conditions Voltage body
No. No. : V)
, {ohms)
- »
Throttle sen Signal BSE 8 Throttle fully closed _
sor Throttle fully open . *
Throttls fully closed Less than 0.6
Idle switch Signa! B84 - 16 Throttle open at least 2 38 —
degrees _
ATF tempera- ATF temperature 20°C {68°F) 3.0—36 23k—27k
" fure sensor Signal {+) B85S 10 ATF temperature 80°C 10—1.3 280 — 360
: {176°F}
L - . Vehicle stoppad 0
Vehicle speed .
sensorp1 Signal (+) B8 12 Vehicle speed at loast20 | . . (AC range) 450 — 860
km/h (12 MPH) eater than g
When vehicle is slowly Less than 1 « greater than
Vehicle speed Signal (+} B84 11 moved at least 2 meters 4 —_
sensor 2
{7 ft)
Economy Economy switch ON Less than 1
. Signal [—| Be4 4 —
switch gnal {(—) Economy switch OFF 86— 10
When cruise control is set Less than 1
Cruise set sig- Signal (—) B84 3 {SET lamp ONj}
nal o Whan cruise control Is not 610 -
sat (SET lamp OFF)
| Select Iev;re:: 1st or 4th 10— 14 .
Shift solenocid 1 B83 14 - 20— 30
Select lever in 2nd or 3rd Less than 1
gear ss than
Selact Iaver;:r1st or 2nd 10— 14
Shift solenoid 2 B83 13 L 20 — 30
Select lever in 3rd or 4th
Less than 1
gear
Select lever in “N” range
, Less than 1
Shift solenoid 3 Ba3 15 {with throttle‘fully closed) 20 — 30
‘ Select lever in “D" range 10— 14
{with throttle fully closad)
Throttle fully closed (with 1.6 — 3.0
Duty solenoid A B83 8 engine OFF) after warm-up 16— 4.5
Throttle fully open {with Less than 0.5
angina OFF) after warm-up o8s than ©.
Throttle fully closed (with 5— 14
Dropping resistor B83 7 engine OFF) after warn?-up g-— 16
Throttle fully open {with Less than 0.5
o engine OFF) after warm-up o : - .
] ) When lockup occurs 814
Duty SOIE.'HOId 8 B83 8 When lockup is releasad Less than 0.5 9—18
Fuse on FWD switch g8 — 14
Fuse removed from FWD
Duty solenoid C B83 3 switch {with throttle fully 9—18
open and with select lever Less than 0.5
in 1st gear
Sensor ground lina 1 B85 7 — 0 Less than 1
Sensor ground line 2 B84 20 — 0 Less than 1
System ground lina B84 1 — 0 Less than 1
Power system ground line B8&3 10 — 0 Less than 1
, Fuse removad 10—14
FWO switch Bed 2 Fuse installed: Less than 1

*:Refer to [T4JI].
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3-2a [T4A0Q] AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

4. Troubleshooting Chart with Trouble Code {
A: TROUBLE CODE (11) — DUTY SOLENOID A —

CONTENT OF biAGNOSlS: ' TROUBLE SYMPTOM:
Qutput signal circuit of duty solenoid A or resistor is Excessive shift shock
open or shorted.

1 | Measure signal voltage output emitted from TCU, Not OK | Repair TCU terminal poor contact. {Replace TCU.)
lorc
2 | Check harnesses betwesn TCU and duty solenoid Not OK «| Repair harness/connector.
A and TCU and resistor.

oK

3 | Check duty solenoid A’s ground line. Not OK o Repair ground line. ‘
OK

4 | Chack resistor. Not OK .| check and replace resistor if necessary.
OK

5 | Check duty solenoid A. Not OK 5| Replace duty solencid A.
oK

Repair TCU terminal poor contact. (Replace TCU.)

(Tol
3

IGEL [Tz

9

«
&
i
—
l
~

_2 14| 15] 16
Dropping resistor
e7 BY BY | ]
e & >
~=—gy BY =
s |9 — Sy l=rrr— e
BL 8L | |
al
:‘,BB_L_J
— .o lenoid A
uty solenoi
@ {in transmission}
112|3|415!8]7|B|9]|10 1]2|3{4|5]6|7|8
12]13[14 o [1op11]92113]14[1516
1 3 t5l1e 1718 1920 : B3-099

Fig. 296
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AUTOMAT-IC TRANSMISSION AND -DIFFERENTIAL [4AT]

[T4A5] 3-2a

1. MEASURE SIGNAL VOLTAGE OUTPUT EMIT—
TED FROM TCU.

1) Warm up the engine and transmission.

2} Ignition switch ON (Engine OFF).

Carburetor model is {(Engine ON})

3) Move shift lever to “N".

4) While opening and closing throttle valve, measure
voltage between TCU connector and body.

Connactor & terminal / Specified resistance:
{B83) No. 8 — No. 10/ :
1.5 — 3.0 V {Throttle is fully closed.)
0.5 V, max. (Throttle is fully apen.)
{B83) No. 7 — No0.10 /
5 — 14 V {Throttle is fully closed.)
0.5 V, max.(Throttle is fully open.)

e SELECT MONITOR FUNCTION MODE

Mode: F11

Condition: Ignition switch ON (Engine OFF)
N range

Specified data: PLDTY F11

10% {Throttle is fully open.}

100% {Throttle is fully closed.}

2. CHECK HARNESSES BETWEEN TCU AND
DUTY SOLENOID A AND BETWEEN TCU AND
‘RESISTOR.

1) Disconnect connector from TCU.

B83-421

Fig. 297

2) Disconnect connector from transmission.

3) Disconnect connector from resistor.

4) Measure resistance between TCU connector and
transmission and between TCU connector and body.

Connector & terminal / Specified resistance:
(B83) No. 89— (B41) No.7/0Q
(B83) No. 8 — Body / 1 ML} min.

5} -Measure resistance between TCU connector and
resistor connector and between TCU connector and
body.

Connector & terminal / Specified resistance:
{B83) No.7— (B8) No.1/ 0%} -
(B83) No. 7 — Body / 1 M) min.

3. CHECK DUTY SOLENOID A’S GROUND LINE.

1) Disconnect connector from transmission.
2) Measure resistance between transmission connec-
tor receptacle {on transmission) and transmission case.

Connector & terminal / Specified resistance:
(E26) No. 4 — Transmission / 1 £ max.

4. CHECK RESISTOR.

1) Disconnect connector from resistor.
2) Measure resistance between resistor terminals.

Specified resistance:
9—15Q

5. CHECK DUTY SOLENOID A.

1) Disconnect connector from transmission.
2) Measure resistance between transmission connec-
tor receptacle (on transmission) terminals.

Connector & terminal / Specified resistance:
(E26) No. 7 — No.4 /1.6 —45Q

181



3-2a [T4B0] AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

B: TROUBLE CODE 12 — DUTY SOLENOID B —

CONTENT OF DIAGNQSIS: TROUBLE SYMPTOM:
Qutput signal circuit of duty solenoid B is open or No “locking-up” {after engine warm-Lip}
shortad,
1 { Measure signal voitage output emitted from TCU. Not OK > Repair TCU terminal poor contact. {Replace TCU.)
oK
A
2 | Check harness between TCU and duty solencid B, Not OK »| Repair harness.
oK '
3 | Check duty solenoid B's ground line. Mot OK o| Repair ground fine.
oK ‘
4 | Check duty solencid B. Not OK .| Replace duty solenioid 8.
CK
A
Repair TCU terminal poor contact. {Replace TCU.)
¢lo BL BL 4
TCU e Liad RY[ o _jm
20 BY BY 8

Duty solenoid B ‘
{in transmission)

L
e

e

e

c: (B33
@D o €D
Ba _

—— [T]2]3]4
1/2]3|al5,6[7/8]9]i0] 1:2,3]4]6]617|8  Ylsls]7]s -
11)12[13[14 115 hel17/18]19]20 9 10(11112[13114/15116 {EDMIE

‘ Iﬂ'“ 15|16
B3-829
Fig. 298
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AUTOMAT]C TRANSMISSION AND DIFFERENTIAL [4AT]

iT4B4} 3-2a

1. MEASURE SIGNAL VOLTAGE OUTPUT EMIT-
TED FROM TCU.

1) Raise vehicle and support with safety stands.
On 4-wheel drive models, raise all wheels off ground.

2) Warm up the engine and transmission.

3) Move shift lever to “D” and slowly incréase vehicle
speed to 60 km/h (37 MPH). Measure voltage output
emitted from TCU. -

Connector & terminal /- Specified voltage:
(B83) No.5 — No. 10 / 8 — 14 V (when wheels are
locked up.)

4) Return the engine to idling speed. Move shift lever to
“N" and measure voltage output emitted from TCU.

‘Connector & terminal / Specified voltage:
(B83) No. 5 — No. 10/ 0.5 V, max,

e SELECT MONITOR FUNCTION MODE

Mode: F12

Condition: Start the angine and increase vehicle speed to 80
km/h {37 MPH). When whaeels are locked up:

Specified data: LUDTY F12

2. CHECK HARNESS BETWEEN TCU AND DUTY
SOLENOIDB.

1) Disconnect connector from TCU.

2) Disconnect connector from transmission,

3) Measure resistance between TCU connector and
transmission connector, and.between TCU: connector
and body.

Connector & terminal / Specified resistance:
(B83) No. 5 — (B41) No. 6 /0 0
(B83) No. 5 — Body / 1 MQ) min.

3. CHECK DUTY SOLENOID B’S GROUND LINE.

1} Disconnect connector from transmission.
2) Measure resistance between transmrssmn connec-
tor receptacle and transmlssmn case.

Connector & terminal / Specified resistance:
(E26) No. 4 — Transmission / 1 £ max.

4. CHECK DUTY SOLENOID -B

1} Disconnect connector from transmission.
2) Measure resistance between transmission connec-
tor receptacle’s terminals.

96% {wheel locked up)
6% ’ (releass)

- Connector & terminal / Specified resistance:

(E26) No. 6 — No. 4/ 9— 150
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C: TROUBLE CODE 13 — SHIFT SOLENOID 3 —

CONTENT OF DIAGNOSIS:
Output signal-circuit of shift solenoid 3 is open or
shorted.

TROUBLE SYMPTOM:
Ineffective engina brake with shift lever in 3"

—=
112]3|4([5]6 8|90 t|2|3|4]|516(7]|8
2N 3|@pspIs 781920 — — | 9{10|11}12}13[14[15{16

1 | Measure signal voltage butput emitted trorri TCU. Not OK | Repair TCU terminal poor contact.
CK
2 | Check harness between TCU and shift solenoid 3. Not OK » Repair harness.
oK '
3| Check sh_ift sotgnoid 3's ground line. , Not _OK N 'Repair ground line.
‘0K ‘
v .
4 | Check shift $olenoid 3. Not OK | Replace shift solenoid 3.
oK
Repair TCU terminal poor contact. (Replace TCU.)
420 BY BY g
TCU 15 GY QY { _Jr
ci0 8L 8t 4
Shift solenoid 3
a: (B84 {in transmission)

. ivo €20)’

551

e N L L
13114 1511 I

L A

L]

o

Fig. 299
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [Taca} 3-2a

1. MEASURE SIGNAL VOLTAGE OUTPUT EMIT-
TED FROM TCU.

1) Raise vehicle and support with safety stands. '

On 4-wheel drive modals, raise all wheels off ground.

2) Warm up the engine and transmission.

3) Move shift lever to “D".

4) Measure signal voltage output emitted from TCU
while idling the engine.

Connector & terminal / Specified voltage:
(B83) No. 15— No. 10/10— 14V

- 2, CHECK HARNESS BETWEEN TCU AND SHIFT
SOLENOID 3.

1) Disconnect connector from TCU.
2) Disconnect connector from transmission.”

transmission connector, and between TCU connector
and body.

3) Measure resistance between TCU connector and.

Connector & terminal / Specified resistance:
{B83) No. 15 — (B41) No.1 /002
{B83) No. 15 — Body / 1 M} min.
(B83) No. 10 — (B41) No. 4 /0 QQ
(B83} No. 10 — Body / 1 ML) min.

3. CHECK SHIFT SOLENOID’S GROUNDING
LINE. :
1) Disconnect connector from transmission.

2) Measure resistance between transmission connec-
tor receptacle and transmission case. -

Connector & terminal / Specified resistance:
(E26) No. 4 — Transmission / 0 Q

4. CHECK SHIFT SOLENOID.

1) Disconnect connector from transmission.
2) Measure resistance between transmission connec-
tor receptacle’s terminals.

Connector & terminal / Specified resistance:
(E26) No. T— No.4/20—300
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324 (1400} AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

- {
D: TROUBLE CODE 14 — SHIFT SOLENOID 2 — ' _
CONTENT OF DIAGNOSIS: : TROUBLE SYMPTOM:
Output signal circuit of shift solenoid 2 is open or No shift
shorted.
1 | Measure output signal vohéga emitted from TCU. NOt oK > Repair TCU terminal poor contact. {Reptace TCU.)
lox '
2 | Check harness between TCU and shift solenoid 2. N°f‘ oK > Repair harness.
lox
3 | Check shift solencid 2's grounding line. _ Not OK 4| Repair grounding line.
oK : - ) ‘
4 | Chack shift sclenoid 2. Not OK »| Replace shift sclenoid 2.

OK

Repair TCU terminal poor contact. {Replace TCU.)

cl0 BL

| aw
TCU T i

a20

Shift solenoid 2 ‘
{in transmission)

(Tol

B8 —
—— !I 2634
1]21aja|6l6l7|8 1|2lalalsisl7i8]9 |10 516|118
o [10[11]4i2[13)14|18]18 1111zl13[1al15]16]17 |18 19420 ) T s e B
13f14]15] 16
— B3-831
Fig. 300
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'AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

(T4D4] 3-2a

1. MEASURE SIGNAL VOLTAGE QUTPUT EMIT-
TED FROM TCU.

1) Raise vehicle and support with safety stands,

On 4-wheel drive models, raise all wheaels off ground.
2) Warm up the engine and transmission.

3) Move shift lever to “D",

4} Measure signal voltage output emltted from TCU
whilé idling the engine.

Connector & terminal / Speciﬁed voltage:
{B83) No. 13— No.10/10—14 V

2. CHECK HARNESS BETWEEN TCU AND SHIFT
SOLENOID 2.

1} Disconnect connector from TCU.

2} Disconnect connector from transmission.

3} Measure resistance between TCU connector and
transmission connector, and between TCU connector
and body.

Connector & terminal / Specified resistance:
(B83) No. 13 — (B41) No.2 /002
{Ba3) No. 13 — Body / 1 M{Q min.
(B83) No. 10 — {B41) No.4 /0 0
{B83) No. 10 — Body / 1 MQ min,

3. CHECK SHIFT. SOLENOID 2'S GROUNDING
LINE. - _
1) Disconnect connector from transrnlssmn

2) Measure resistance between transmission connec-
tor receptacle and transrmssmn case

Connector & terminal / Speclf ied resistance:
(E26) No. 4 — Transmission / 0 )

4. CHECK SHIFT SOLENOID 2,

1) Disconnect connector from transmission.
2} Measure resistance between transmission connec-
tor receptacle’s termlnals

Connector & terminal / Specified resistance:
{E26) No.2—No.4/20—30Q
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D: - E: TROUBLE CODE 15 — SHIFT SOLENOID 1 —
CONT CONTENT OF DIAGNOSIS: ' TROUBLE SYMPTOM:
Outpu Output signal circuit of shift solenocid 1 is open ot No shift
shorte shorted. .
111 1 | Measure signal voltage output emitted from TCU. Not OK o] Repair TCU terminal poor contact. {Replace TC
(0] 4
‘ -
21 2 | Check harness between TCU and shift solenoid 1. Not OK »| Repair harness.
oK
3| 3 | Check shift solenoid 1's ground line. Not OK o] Repair ground line. .
OK
b
4 4 | Check shift solenoid 1. Not OK o| Replace shift solencid 1,
OK
Rep Repair TCU terminal poor contact, (Replace TCU.)
TCU 14 |LY Lvi __”L
10 |2 sl N
-t Shift solenoid 1
{in transmission}
{To }
& &
—_ 1[2]3]4 '||:
1]2/3]4]s]|e[7]8 S|6/7]8
9 HoNt121131141518 grigfijiz
13114150 16
Fig. Fig. 301
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AUTOMATIC TRANSMISS!ON AND DIFFERENTIAL [4AT] {TAE4] 3-2a

1. MEASURE SIGNAL VOLTAGE OUTPUT EMIT-
TED FROM TCU.

1) Raise vehicle and support with safety stands.

On 4-wheel drive models, raise all wheels off ground.

2) Warm up the engine and transmlssmn

3) Move shift lever to “D".

4] Measure signal voltage output emitted from TCU
while idling the engine.

Connector & terminal / Specified voltage:
(B83) No.14 — No. 10/ 10 —14 V

2. CHECK HARNESS BETWEEN TCU AND SHIFT
SOLENOID 1.

1) Disconnect connector from TCU.

2) Disconnect connector from transmission.

3) Measure resistance between TCU connector and
transmission connector, and between TCU connector
and body.

Connector & terminal / Specified resistance:
(B83) No. 14 — (B41) No. 3/ 0 Q
(B83) No. 14 — Body / 1 MQ} min.
(B83) No. 10 — (B41) No. 4/ 0 O
- {B83) No. 10 — Body / 1 M£} min.

189

3. CHECK SHIFT SOLENOID 1'S GHOUND LINE.

1) Disconnect connector from transmission. )
2) Measure resistance between transmission connec-
tor receptacle and transmission case.

Connector & terminal / Specified reésistance:
(E26) No. 4 — Transmission / 0 Q

4. CHECK SHIFT SOLENOID 1.

1} Disconnect connector from transmission.
2) Measure resistance between transmission connec-
tor receptacle’s terminals.

Connector & terminal / Specified resistance:
(E26) No.3— No. 4 /20— 30 Q
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3-2a [T4FO}

F: TROUBLE CODE 21 — ATF TEMPERATURE SENSOR —

CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM: :

Input signal circuit of TCU to ATF temperature sensor is ' e No shift up to 4th speed (after engine warm-up}
open or shorted. ' & No lock-up occurs {after engine warm-up)

® Excessive ghift shock

1 | Measure signal voltage input of TCU. oK Rapair TCU terminal poor contact. {Replace TCU.}
lNot oK ‘ '
2 | Check harness betwaen TCU and ATF temperature Not OK | Repsir harness.
SENsofr. 4
oK
3 | Check ATF temperature sensor. Not OK Replace ATF temperature seﬁsor. ‘
oK
Repair TCU terminal poor contsct. (Replace TCU.}
5 R
L
12 ™Y
ATF temperature sensor
(in transmission)
. B85
|
‘T°) 1]2]3]4]5]6 {
71819101112
1p2)3|4
HLIRKAR
|s TN
13} 14] 15{ 16
1j2]ajelsle]7]a]efio
_ I el " Y S
1ijizpiafahghrefsr]18l1el20 Bo-1001

Fig. 302
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" AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

[TAF3] 3-2a

1. MEASURE SIGNAL VOLTAGE INPUT OF TCU.

1) Turn ignition switch ON (with engine OFF) and mea-
sure signal voitage input of TCU,

2) Start and warm up the englne Measure signal volt-
age input of TCU.

Connector-& terminal / Specifi ed voltage: -
(B85) No. 10 — (B84) No. 20/ :
1.4 — 1.7 V [ATF temperature: 20°C (68°F)]
0.3 — 0.6 V [ATF temperature: 80°C {(176°F}]

e SELECT MONITOR FUNCTION MODE

Mode: 08 or 07
Condition:
Warm up the engine to increase ATF tempera-
ture.
Specified data:
ATFT FO8 or 07
. {Temperature shown on display increases)

2. CHECK HARNESS BETWEEN TCU AND ATF
TEMPERATURE SENSOR. '

1) Disconnect connector from TCU.

2) Disconnect connector from transmission.

3) Measure resistance between TCU connector and
transmission connector, and between TCU connector
and body.

Connector & terminal / Specified voltage:
(B85) No. 10 — (B41) No. 5/ 0 2
{B85) No. 10 -—— Bady / 1 MQ min.
{B84) No. 20 — {B41) No. 12/ 0 Q2

3. CHECK ATF TEMPERATURE SENSOR.

1) Disconnect connector from transmission.
2) Measure resistance between transmlssmn connec-
tor receptacle’s terminals,

Connector & terminal / Specified resistance:
{E26) No. 5 — No. 12/
2.3 — 2.7 kKQ[ATF temperature: 20°C (68°F)]

3) Connect connector to transmission, and warm up
the engine to increase ATF temperature.

4} Stop the engine and disconnect connector from
transmission,

5) Measure resistance between transmlssmn connec-
tor receptacle’s terminals,

Connesctor & terminal / Specified reslstance
(E26) No. 5 — No. 12 /
280 — 360 Q[ATF temperature: 80°C {176°F)]
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H: TROUBLE CODE 23 — ENGINE REVOLUTION SIGNAL —

CONTENT OF DIAGNOSIS: ' : TROUBLE SYMPTOM:
Engine revolution input signal circuit is open or shorted, - No lockup occurs {after engine warm-up),
. Power indicator remains on when vehicle spead. is “0".

1 | Input signal circuit of TCU Is open er shorted, oK o | ‘Repair TCU terminal poor contact. (Replace TCU.)
oK
) .
2 | Check harness bstween TCU and ECU {lgnition Not OK o | Repair harness.
coil). S ' v
OK
Conduct troubleshooting for ignition systam.
i {
] *: MPFI 16 : M
Carbu 2
MPFI : ECU — —
BL .
L] - 5 TCU

{Carbu.} : Ignition coit  ||___] (MPFI) o -
(Carbu)

1]2[3]a]5]6]7]8
ahonthapapafishs

@ =
M

1]2|3|4]|5]6 ‘
9

10)11]12

Fig. 303
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AUTOMATIC TRANSMISSION AND DEIFFERENTIAL-.[dAT] [TAH2] 3-2a

’ 1. MEASURE SIGNAL VOLTAGE INPUT OF TCU. 2. CHECK HARNESS BETWEEN TCU AND ECU

1) Turn ignition switch ON (with engine OFF). OR IGNITION COIL.
2_) Measure signal voltage input of TCU. 1) Disconnect connector from TCU.
' ' 2) Disconnect connector from ECU, or ignition coil.

Connector & terminal / Specified voltage:
og;;s) ?\Iro. 5e.imB";:|Iy/ / 1poec \;_,I:ni:. oltege: 3) Measure resistance between TCU connector and

ECU or ignition coil connector.

L Connector & terminal / Specified resistance:
e SELECT M_ONITOR FUNCTION MODE (385) No. § — (B127) No. 16 [MPFI] / 0 Q

Mode: 06 : _ . {B19) No. 2 [Carburetor] / 0 £2
Condition: {B85) No. 5— Body / 1 M min.
After warming up the engine
Specified data: EREV F06
{Engine speed is shown in rpm.}
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Il TROUBLE CODE 24 — DUTY SOLENOID C —

CONTENT OF DIAGNQOSIS: : TROUBLE SYMPTOM:

Qutput signal circuit of duty solencid C is open or Excessive "braking” in tight corners
shorted.
1 | Measure signal voltage output emitted from TCU. Not OK > Repalr TCU terminal poor contact. {Reptace TCU.)
OK
y
2 | Check harness between TCU and duty solencid, Not OK > Repair harness.
oK
‘ .
3 | Check duty solenoid C's ground line. Not OK o| Repair ground line.
OK
3
. 4 | Check duty solenoid C. Not OK o| Replace duty solenoid C.
oK
3
Repair TCU terminal poor contact, {Replace TCU.)
E]FT; B
sle|]s
m' sfiofin]iz
- 13(14[15{16
]
o WB wBf | | st —
TCU ] ' l
1B BL|,
—; BR BR 2 ~ ‘
:_ : @ Duty solenoid C
. {Black} | |: {in trensmission)
a: I FWD switch Fuse
‘
CTH) ,,,,,,,,,,, R :
= i
1|2]|3]4][5]e[7f8 1]2]s]4]sie|7[8]9]ol
g l1ojt th2haf4fislie - |1 12 3) 41 s[is)1 7]18]1 9]20 B3-835

Fig. 304
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

[T44] 3-2a

1. CHECK SIGNAL VOLTAGE OUTPUT EMITTED
FROM TCU. |

1) Install spare fuse on FWD switch and set in FWD
mode. '

Fig. 305 . :

2} Turn ignition switch ON {with engine OFF).

3} Move select lever to “D”,

4} Measure voltage output emitted from TCU {with
accelerator pedal released).

Connector & terminal / Specified voltage:
(B83) No.3—No.10/8— 14V

§) Turn ignition switch OFF.

6) Remove spare fuse from FWD switch,

7) Turn ignition switch ON (with engine OFF).

8) Move select lever to “D”. : ‘

9) Measure voltage output emitted from TCU (with
accelerator pedal fully depressed). '

Connector & terminal / Specified voltage:
{B83) No. 3 — No. 10/ 0.5 V, max.

| e SELECT MONITOR FUNCTIONMODE

Mode: 13
Condition:
Ignition switch ON (Engine OFF)
Specified data:
4WDTY F13
95% (FWD mode)
25%, max. (4WD mode, D-range, full throttle)

2. CHECK HARNESS BETWEEN TCU AND DUTY
'SOLENOID C. o

1} Disconnect connector from TCU.

2) Disconnect connector from transmission.

3) Measure resistance between TCU connector and
transmission connector.

Connector & terminal / Specified resistance:
{B83) No. 3 — (B41) No. 11 /002
{B83) No. 3 — Body / 1 M} min.
{(B83) No.10 — (B41) No. 4/ 0 Q
(B83) No. 10 — Body / 1 MQ min.

3. CHECK DUTY SOLENOID'C'S GROUND LINE.

1} Disconnect connector from transmission..
2) Measure resistance between transmission connec-
tor receptacle and transmission case.

Connector & terminal / Specified resistance:
(E26) No. 4 — Transmission / 1 2 max.

4. CHECK DUTY SOLENOID C.

1) Disconnect connector from transmission.
2) Measure resistance between transmission connec-
tor receptacie’s terminals.

Connector & terminal / Specified resistance:
{E26) No. 11 —No.4/9—15Q
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——3-2a {7440 —AUTOMATIC TRANSMISSION-AND DIFFERENTIAL [4AT] ———

J: TROUBLE CODE 31 — THROTTLE SENSOR —

CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:

input signal circuit of throttle sensor is cpan or shorted, Shift point too high or too low; engine brake not effected
in “3” range; excessive shift shock; excessive tight cor-
ner “braking”.

1 | Measure signal voltaée input of TCU, Ok o | Repair TCU terminal poor contact. {Replace TCU.}

Not OK

2 | Check harness/connector betwean TCU and throt- Not OK Repair harness / connector.
tle sensor / vacuum sensor. ’

oK

3 | & Check throttle sensor. (MPFI) Not OK Adjust or replace throftie sensor / vacuum sensor. -
® Check vacuum sensor, (carburstor) -

oK

'Rapai; TCU terminal pbbr contact, {Replace TCU.)

[MPFI]
Tzl o) 1]2]3]4|6l6|7]8]8 10 ,‘”
1th1z)afa]is1e]17]18[1el20
1—0\0— T 1 B
2 B 2 : B o7
% p :’ a s TCU ‘
3 3 -
Throttle sensor
Ll ] ]|@loe
ECU BI?2D T T ‘B85 -
(for MP3) j_l
ilzl3l4a]s]se
T(8]9]10701}t2
B3-1002
Fig. 306
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [T4J0] 3-2a
[Carburetor] -
— b: c: S
CHEIEE -
.
GW GW Ti
1A Lilley TCU
Vacuum sensor — R :

w
-
[ =]

B3-1003

Fig. 307
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1. MEASURE SIGNAL VOLTAGE INPUT OF TCU. 2. CHECK HARNESS/CONNECTOR BETWEEN

1) Turn ignition switch ON, TCU AND THROTTLE SENSOR/VACUUM SEN-
MPFI : Engine OFF _ SOR.
Carburetor: Engine ON . 1) Disconnect connector from TCU.

2) Measure signal voltage input emitted from throttle 2) Disconnect connector from throttle sensor.

sensor with accelerator pedal fully depressed. 3) Measure resistance between TCU and throttle sen-
sor {[MPFI].

[MPFI] [MPFI]
Connector & terminal / Spec'iﬁed voltage:

{B85) No. 7 — No. 8 / _
4.4 — 4.8 V (Throttls fully closed) ::gg} :g ; — LE:JYNf; ZN{‘;’ gin_

0.8 — 1.2 V (Throttle fully open) {B85) No. 8 — {E9) No. 4/ 0 Q
(B85) No. 8 — Body / 1 MQ min.

Connector & terminai / Specified voltage:

[Carburetor]

Connector & terminal / Specified voltage: [Carburetor]

(B85) No. 7 — No. 8/ Connector & terminal / Specified voltage:
Approx. 1.7 V {(Engine idling) {B85) No. 7 — (E135) l\ro. 3/00 ¢ {
{B85) No. 7 — Body / 1 M2 min.
{B85) No. 8 — (E135) No.1/0Q
{BB5) No. 8 — Body /1 M{) min.

A vacuum sensor, which measures intake manifold
vacuum pressure, is used in place of a throttle sensor.
For this reason, voltage should be measured with the
engine ON.

¢ SELECT MONITOR FUNCTION MODE

Mode: 09
Condition: Ignition switch ON*
THV Fo9
) {Must be changed
[MPFI] cotraspondingly
Specified data: 4.8V — 0.8V with accelera}or
[Carburetor] pedal operation
LTV - 3.8V (from “released"” to
) ) “depressed”
position.)

*. * Engine OFF (MPFI)
* Engine ON (Carburetor)
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL '[4AT] [T4J3] 3-2a

3-1 CHECK THROTTLE SENSOR. [MPFI] 3-2 CHEC_K_ _\IACUUM _SENSOB [Carburet_or] o
1) Disconnect connector from throttie sensor. " 1) Turn ignition switch ON (Engine ON).
2) Measure resistance between throttle sensor termi- 2) Measure voltage between vacuum sensor terminals.

nats. Don‘t disconnect vacuum sensor connector.
[MPFI} ’ : :
- Terminal / Specified voltage :
Terminal / Specified resistance: N No. 1 — No. 3/ Approx. 1.7V (Engine idling)
No.2 — No. 4/

10 — 12 kQ (Throttle fully closed)
3 — 5 kQ{Throttle fully open} .
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K: TROUBLE CODE 32 — VEHICLE SPEED SENSOR 1 —

CONTENT OF DIAGNOSIS!
Input signal circuit of TCU is open or shorted,

TROUBLE SYMPTOM:
No shift or excessive tight corner “braking”

1 | Measura signal voltage input of TCU. oK »| Repair TCU terminal poor contact. {Replace TCU.}
Not OK
b
2 | Check harness between TCU and vehicle speed Not OK N 'ﬁepair harness / connector.
sensor 1. -
OK
b
3 | Check vehicle speed sensor 1, Not OK »| feplace vehicle speed sensor 1.
oK
Y
Replace TCU terminal poor contact. {Reptace TCU.)
B ., A A, A A A 8L
| 16 wi\ / WA A FA A P12
e B82 ]
9 wl \IT \f’ VAR VARRYS
vl
i 0 W ﬂ B¥ 20 TCU
i E20) 58 —
Vehicle speed sensor 3
{in trensmission} . | .
(To (E20)!
o: (B84 b: (885)
N]2]3[4
| | |
5[/6[71)8 1]2[314]5]a|?|B[9Nhe| L1 [2]3]4a]5]6
2o nje 112131451561 7f18l19j20] [7]8]s8]iofir]re
[Ei 1415116

B3-1004

Fig. 309
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_AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

1. MEASURE SIGNAL VOLTAGE INPUT OF TCU.

1) Raise vehicle and place safety stands.
On 4WD models, raise all wheels off floor.

2) Start the engine. Set vehicle in 12 miles/h condition,
3) Measure signal voltage input of TCU.

Connactor & terminal / Specified voltage:
{B85) No. 12 — (B84) No. 20 / AC 1 V, min.

° SELECf MONITOR FUNCTION MODE

[T4K3] 3-2a

2,.CHECK HARNESS/CONNECTOR BETWEEN
‘TCU AND VEHICLE SPEED SENSOR 1.

1} Disconnect connector from TCU.

2) Disconnect connector from transmission.

3} Measure resistance between TCU connector and
transmission connector.

Connector & terminal / Specified resistance:
(B85) No. 12 — (B41) No. 16 / 0 2
(B85} No. 12 — Body / 1 M} min.
(B84) No. 20 — (B41) No.9 /0 Q
{B84) No. 20 — Body / 1 M} min.

Mode; FO2,

Condition: Simulated driving

Specifiad data: VSP1 Fo2

. {Vehicle spaed) miles/h

Mode 03: “km/h” indication

3. CHECK VEHICLE SPEED SENSOR 1.

1} Disconnect connector from transmission.
2) Measure resistance between transmission connec-
tor receptacle’s terminals.

Connector & terminal / Specified resistance: .
(E26) No. 16 — No. 9 / 450 — 650 Q0
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L: TROUBLE CODE 33 — VEHICLE SPEED SENSOR 2 —

CONTENT OF DIAGNOSIS: ' TROUBLE SYMPTOM:

Input signal circuit of vehicle speed sensor 2 is open or i Improper shift points
shorted.

1 | Measure signal voltage input of TCU. oK

\ A

Repair TCU terminal poor contact. {(Replace TCU.)

Not OK

Not OK

2 | Check harness/connector betwaen TCU and vehi-

Repair harness / connector. -
cle speed sensor 2, -

Y

OK

3 | Check vehicle speed sensor 2's ground line, - Not OK w| Repair ground line.

oK ‘ " ' (

4.} Check vehicle speed sensor 2. Not OK

OK

Replace vehicle speed sensor 2.

h 4

Repair TCU terminal poor contact. (Repair TCU.)

Combination meter

/ r—_
Speed sensor 2 {

(Reed switch)

B [_ |
E ,f ) G call lce asl..

— TCU |

]

B

a (@D b: @0 11{12]13]14]18]16]17]18]18]20

1
[112]a]4]s]s{7]8]e]10]i1]12]

B3-1005

Fig. 310
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

[T4L4] 3-2a

1.-MEASURE SIGNAL VOLTAGE INPUT OF TCU.

1) Turn ignition switch ON (with englne OFF)

2) Move select Iever to “N" and slowly move vehicle by
pushing it. _'

3) While vehicle is slowly moving, measure 3|gnal volt-
age input of TCU.

Connector & terminal / Specified voltage:
{B84) No. 11 — (B84) No. 20/ repetition of
1 voit (max.}) — 4 volts {(min.)

e SELECT MONITOR FUNCTION MODE

Mode; 04

Condition: Simulated driving

Spacified data: VSP2 04

(vehicle speed) miles/h

“km/h" indication in mode 05,

2. CHECK HARNESS/CONNECTOR BETWEEN
TCU AND VEHICLE SPEED SENSOR 2.
1) Disconnect connector from TCU.

2) Disconnect connector from rear of combination
meter.

3) Measure resistance between TCU connector and
combination meter cable connector.

Connector & terminal / Specified resistance:
(B84} No. 11 — (i25) No. 11 /0 Q
(B84) No. 11 — Body / 1 M) min.

3. CHECK VEHICLE SPEED SENSOR 2'S
GROUND LINE.

1) Disconnect connector from rear of combination
meter cable connector,

2) Measure resistance between combination meter
cable connector and body.

Connector & terminal / Specified resistance:
(i22) No. 4 — Body / 0

4, CHECK VEHICLE SPEED SENSOR 2.

1) Remove combination meter from instrument panel.

Connect hody harness connector {i13, i16) to combina-
tion meter and turn ignition switch ON.

2} Rotate combination meter with a screwdriver

inserted into-rear of combination meter at cable loca-
tion,

3} Check that voltage across combination meter cable
connector terminals changes (from 0 to 5) volts four
times per rotation,.

' Connector & terminal / Specified resistance:

{i25) No. 11—~ {i22) No. 4 / 0 &5 V

e gl W _—...,,_
N =1- P A
c =) & Teey
:O r—'—"\ 09 o
» @ e o
o a:=i~ e o ©“e i
] _J e e° s u' é
': el ol
L)

F

|_2[11|1o!9|a|7|6|5]4|3|2|1]|

T @2
_ [Elnfele s [7[s[sTe [ 2]

B3-1013

Fig. 3711
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5 rsa0]  AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

p—

5 Troubleshooting Chart with
Select Monitor

I A: BASIC TROUBLESHOOTING CHART

If no trouble codes appear in the self-diagnosis function
{although problems have occurred or are occurring),
measure performance characteristics of sensors,
actuators, etc., in the “F” mode (select-monitor
function), and compare with the “basic data” to deter-
mine the cause of problems.

Trouble accurs.

h

No trouble codes appesr in self-diagnosis operation.

Measure each item in select mode function.

3

Compare measured values with basic data.

A

Detarmine item which is outside basic data specifications.

Check sensor and actustor affected.
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

[T5B1] 3-2a

B: LIST OF OUTPUT MODES

1.- FUNCTION MODE

Mode

Contents

Abbr, B

Unit

Contents of display

Foo .

Mode display

AT or EG! mode (when
‘monitor is connected}

Fo1

Battery voltage

VB

Battery voltage applied to
control upit.” '

. FO2

. Vehicle speed sensor 1

VSP1

m/h

Vehicle speed {miles/h}
sent from vehicle speed
sansor 1.

Fo3

Vehicle speed sensor 1

VSP1

knvh

Vehicle speed (km/h} sent
from vehicle spaed sen-
sor 1.

Fo4 -

Vehicle spead sensor 2

vSp2

m/h

Vehicle speed {miles/h)
sant from vehicle speed
sensor 2.

FO5

Vehicle speed sensor 2

VsSP2

ke

Vehicle speed (km/h) sent
from vehicle speed sen-
sor 2.

Fo&

Engine RPM

EREV

rpm.

Engine speed sent from
’ EGI unit.

Fo7

ATF temperature sensor

ATFT

°F

ATf temperature (°F} sent
from ATF temperature
sensor.

Fog

ATF temperature sensor

ATFT

€

ATF temberature {*C) sent
from ATF temperature
sensor,

Fog

Throttle sensor

THV

Voltage sent from throttle
sensor,

F10

Gear position

GEAR

Transmission gear posi-
tion.

F11

Line pressure duty

PLDTY

%

Duty ratio flowing
through duty solenoid A,

F12

Lock-up duty

LUDTY

%

Duty ratio flowing
through duty solenoid B,

n
w

4WB-duty

AWDTY—

Duty ratio flowing

through duty solenoid C.
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3-2a (T5B2} AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

2. ON « OFF SIGNAL LIST

Mode : LED No. Contents : Display LED “ON" requirements
ABS switch AB When ABS signal is antered.
6 Cruise control set - CR . When cruise control is set,
FAD . - ' When ECONOMY signals are
7 Economy switch EC entered.
When fuse is installed in FWD
8 FWD switch FF switch,
1 N/P range switch NP When N/P range is selacted,
2 R range switch RR When R range Is selected.
3 2 range switch R2 When 2 range is selected.
FA1 4 3 range switch R3 Whan 3 range is salected.
6 D range switch RD - When D range is selacted.
€ 1 range switch R1 " When 1 range s selected.
' , ' When manual ewitch is
7 Manual switch MS turnad ON. ‘
2 Idle switch D When idle sgr:;ch is turned
FA2 -
. 3 Brake switch BR When brake ;vauch is turned
3. DIAGNOSIS MODE
Mode Contents ‘ Abbr. : Contents of display
= . . Current troubls code determined
FBO - Self-diagnosis DIAG.U by self-diagnosis.
} . L . Previcus trouble code stored in
,FB1 Salf-diagnosis DIAG.M memory by salf-dlagnosis.
FCO - Back-up clear _ Function of cle.aring trouble code
storad in memory.
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AUTOMATIC TRANSMISSION -AND DIFFERENTIAL [4AT] [T5D0] 3-2a

C: MODE F0O0 — MODEL YEAR —

CONDITION: SPECIFIED DATA:
- E-4AT. FOO
*AWD 1992
Fs
* or FWD

Probable cause (if outside “specified data")

1 | Communication failure 1} Check loose or poor connactors, or short-circuit,
{No communication method can be confurmed 2) Check type of cartridge.
with power ONj.

h 4

2 | Vehicle types cannet be identified {Due to com- Check improper cartridge.

munication failure}. 7 “| Reptace with proper cne,

D: MODE F01 — BATTERY VOLTAGE (VB) —
CONDITION: : SPECIFIED DATA:
1} Ignition switch ON VB:10—15V
2) Engine idling after warm-up '

1 | Battery »| Check battery voltage and specific gravity of electro- '

7| yte. ' o
2 Charglng system ' «| 1) Measure regulating voltage under no loads.
: "] 2) Check altarnator (as a single unit),
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

'E: MODE F02 — SPEED SENSOR 1 (VSP 1) —

CONDITION:
Raizs vehicle off ground and operate at constant speed.

Probable cause (if outside “specified data’)

1 | Vahicls spead sensor 1

SPECIFIED DATA:
Compare speedometar with monitor indications.
Probable cause {if indications are different.)

o| Chack performancé 6Haract§risiids of vehicle spead
| sensor 1. {Ref. to [T4K0.])

Check TCU and raplace if necessary,

F: MODE F04 — SPEED SENSOR 2 (VSP 2) —

CONDITION: o ) o
Raise vehicle off ground and operate at constant speed.

Probable cause (if outside “specified data”)

1’| Vehigle speed sensor 2

SPECIFIED DATA:

Compare speedometer with monitor indications.
Probabte cause (if indications are different.}

208

R A

Check performance characteristics of vehicle speed
sensor 2. (Ref. to [T4LO)}

J’OK

Check TCU and r_eplat_:e if necessary.




AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT] [TSHO] 3-2a

G: MODE F06 — ENGINE SPEED (EREV) — -

CONDITION: ‘
Measure with engine operating at constant speed.. .

Probable cause {if outside "sbecified data")

1 | Conduct troubleshooting in relation to EGI system OK

SPECIFIED DATA:
Same as tachomaeter reading (in combination meter)

> Check TCU and replace if nacessary,

for engine speed,

H: MODE F08 — ATF TEMPERATURE (ATFT) —

s

" CONDITION:
1) Low ATF temperature {before engine / vehicle starts}
2) High ATF temperature {after driving vehicle for warm-
up}

Probable causa {if outs'ide “spacifiad data”)

1 | ATF temperature sensor

SPECIFIED DATA:
1) Ambient temperature: = 10°C
2) ATF temperature: 70 — 110° C

4

o | Cheack performance characteristics of ATF tampera-

FO7 = ATF temperature (ATFT): to be indicated in “deg F".
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ture sansor.

Chack TCU and repléce if necessary.




3-2a [T510}

AUTOMATIC TRANSMISSION: AND DIFFERENTIAL [4AT]

I: MODE F09 — THROTTLE SENSOR (THV) —

CONDITION:
Ignition switch ON* Measure voltaga while operating
throttle valve from a fully closed position to a fully open
position.
*:» Engine OFF [MPFI]

* Engine ON [Carburetor]

Prohable cause (if outside "specified data”)

1 | Throttle sensor / vacuum sensor

SPECIFIED DATA:

[MPFI} 4.8V — 0.8V

[Carburetor) 1.7V — 3.6V

Must change with accelerator pedal operation {from
“reloased” to "depressed” position,)

Check performance characteristics of throttle sensor

4

vacuum sensor. {Ref. to [T4JO]}

' lox

Check TCU and replace if necessary.

J: MODE F10 — GEAR POSITION (GEAR) —

CONDITION: ]
Check while driving vehicle (after warm-up). .

Probable cause {item ottside “spacified data™}

1 | Shift sclenoid 1

SPECIFIED DATA:

Gear position (Ref. shift perfformance characfer[siicé
chart) '

Check performance characteristics of shift solencid 1.

2 | Shift solenoid 2

{Ref. to [T4EOQ.}}

oK
b

3 Shift solencid 3

Y

Check performance characteristics of shift solenoid 2.
{Ref. to [T4D0.))

QK
Y
Check performance characteristics of shift solanoid 3.
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(Ref. 1o [TACO])
l oK

Check TCU and replace as nacessary.




AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT]

[T5KO] 3-2a

K: MODE F11 — LINE PRESSURE DUTY (PLDTY) —

CONDITION: L SPECIFIED DATA:
® |gnition ON (engine OFF) T Throttie fully closed: 100%

¢ N range L S : Throttle fully open : 10%

Probable-cause {if outside “specified data")

1 | Throttle sensor > Chack in F09.moda. {Ref. to [T5I0.})
oK
2 | Vehicle speed sensor 1 o] Chack In F02 mode. {(Ref. to [TEEOQ.])
oK
3 { Vehicle spead sensor 2 o! Check in FO4 mode. (Ref. to [TEFO.]}
CK
. \ !
4 | Engine spead > Check in F08 made. (Ref. to [TEGO.])}
OK
B | ATF temperature sensor o | Chack in F08 mode. {Ref. to [TSHO.}
oK
8 | Inhibitor switch o] Check for operation.
OK
3
7 | Manual switch »| Check for operation.
' lox
Check TCU and replace if necessary.
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L: MODE F12 — LOCK-UP DUTY (LUDTY) —

CONDITION: E : SPECIFIED DATA:
13 Idling {after sufficient warm-up} with lock-up system 1} Lock-up system released: 5§ %
released ) : 2} Lock-up-system applied: 95 %
2) Driving at 50 km/h {31 MPH) (after sufficient warm-up)
with lock-Up system applied
Probable causs {if outside “'specified -data”}
1 | Throttle sensor : | Check in FO9 mode. {Ref. to [TEI0.J}
10K
2 | Vehicle speed sensor 1’ > Check in F02 made. {Ref. to {TSEQ.]}
' OK
3 | Vehicle spaed sensor2 > Chack in F04 mode. {Ref. to [TEFO.]}
oK
Y
4 | Engine speed > Check in F08 mode. (Ref. to [TSGO.))
OK
& | Inhibitor switch o) Check for operation.
OK

Check TCU and replace if necessary.
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AUTOMATIC TRANSMISSION-AND DIFFERENTIAL [4AT]  [T5M0] 3:-2a

M: MODE F13 — 4WD DUTY (4WDTY) —- - -

CONDITION: . ’ . - SPECIFIED DATA:
® [gnition switch ON {engine OFF) ... . 1) 95%.
1) FWD mode 2) 25%, max.

2) 4WD mods, D-r;nge, VfL_lll_throt;lPN

Probable cause {if outside “specified data’’)

- 1. Throttle sensor L A ' ' o |- Chéck in FO9 mode. (Ref. to [TEI0.]}

- : . : Y .

2 | Vehicle speed sansor 1 . ' > Check in FO2 moda. {Ref. to [TEEQ.])
Y

3 | Vehicle speed sensor 2 o ) o | Check in F04 mode. (Ref, to {TEFO.]}

4 | ATF temperature sensor . oy S ) »| Check in FO8 modae. (Ref. to [TSHO.)}

B | Inhibitor switch » Check for aperation. {Ref. to [W2B2.))
Y

6 | ABS signal > Check ABS system for operation.

Check TCU and replace if necessary.
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N: FAO0 MODE — LED NO.7, ECONOMY SWITCH —

CONTENT OF DIAGNOSIS!

LED doas not come on when economy switch is ON.
Economy switch circults are open of shorted,

Probable cause

TROUBLE SYMPTOM:
No power mode occurs.

" Repair TCU terminal poor contact.

Repair harness / connector.

Repair ground line,

1 | Measure signal voitage input of TCU. oK »
Not OK

2 | Check harness / connector hetween TCU and Not OK

economy switch. v

CK

3 Check aconomy switch ground line. Not OK »
oK

Y

4 | Check sconomy switch. Not OK
oK

Repair TCU terminal poor contact.

Replace econotny switch.

8

1@

R

1@ [&]

Manualr SW

OFF] ON

B8 IBR BR
-:5-‘ 4 | Q
TCU 4 |BR BrR E"arn Wie é
O
s/
L 1 |—=u o——l
BrR 2
-
= Economy SW
1/213|4|6|6]7|8]08 10 11213
11[12]13|14]16|16{17|18118)20 41516
Fig. 312
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AUTOMATIC TRANSMISSION AND DIFFERENTIAL -[4AT]

_[T5N4] 3-2a

1. MEASURE SIGNAL VOLTAGE INPUT OF TCU.

1) Turn ignition.switch ON {with engine OFF}.

2) Manual switch is OFF.

3} Measure difference in voltage inputs of TCU when
economy switch is ON and OFF,

Connactor & terminal / Speciﬁed voltage
(B84) No. 4 — Body / 1 'V (ON)
{(B84) No. 4 — Body/ 6 — 10 V {OFF)

2, CHECK HARNESS/CONNECTOR BETWEEN
TCU AND ECONOMY SWITCH.

1} Disconnect connector from TCU.
2) Disconnect economy switch connector from select
lever connection.

3) Measure resistance between TCU 'conne.ctor and
economy switch connector, and between TCU and
body.

Connector & terminal / Specified resistance:
{(B84) No.4 — (R5)No. 2/00Q
(B84) No. 4 — Body / 1 MQ) min.

Gresn 2 pole

B3-843

3.. CHECK ECONOMY SWITCH GROUND LINE.

,1) Disconnect economy switch connector from select

lever connection,

2) Manual switch is OFF.

3) Measure resistance between economy switch con-
nector and body.

Connector & terminal / Specified resistance:
{R5) No. 4 — Body / 1 £ max.

4. CHECK ECONOMY SWITCH.

1) Disconnect economy switch connector from select
lever connection.

2) Measure resistance between economy switch termi-
nals, '

Specified resistance:
{Switch ON} 0 O
{Switch OFF} 1 M) min.
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O: FA1 MODE — LED NO. 7, MANUAL SWITCH — |

CONTENT OF DIAGNOSIS!
LED does not come on when manual switch is ON.

Manual switch circuit is open or shqrted

Probable cause (if outside “specified data”)

" TROUBLE SYMPTOM:

* Tight corner “braking”
* 2nd and 3rd gears not held . . :
® Failure of vehicle to start in 2nd range 2nd gaear

Repair TCU terminal poor contact,

1 | Measure signal voltage input of TCU. ~ OK o | Repair TCU tarminal poor contact,
Not OK '
A
2 | Check harness / connector betwean TCU and Not OK o | Repair harness / connector.
manual switch,
oK
. A
3 | Check manual switch ground line. Not OK > Repair ground line.
oK -
4 | Check manual switch. Not OK o] Replace manual sv.iitéh.
OK

IG SW

—o 0

B104

No. 16 Y
T

3
®

. @’ J' TCU
LY

l—c>/c>— 2 m
@D 48R L iIns a9

LY M :

3

@ | Q1=
_I'T
1]2]3 Manual SW 112]3[4]s|e]7]8]2]i0]
al6(6 11}12]13[14]15]16]17[18]19]20]

B3-1007

Fig. 314
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AUTOMATIC TRANSMISSION AND: DIFFERENTIAL [4AT]

{T504] 3-2a

1. MEASURE SIGNAL VOLTAGE INPUT OF TCU.-

1) Turn ignition switch ON (with engine OFF),
2) Measure difference in voltage inputs of TCU when
manual switch is ON.and OFF.

Connector & terminal / Specified voltage;
{B84) No. 6 — Body / 1V {ON)
(B84) No. 6 — Bady / 6 — 10 V (OFF)

3. CHECK MANUAL SWITCH GROUND LINE '

1) Dlsconnect manual swnch connector from select
lever connection.

2) Measure resistance between manual switch connec-
tor and body,

Connector & terminal / Specified resistance:
{(R73) No.1—Body / 1 Q) max. '

2. CHECK HARNESS/CONNECTOR BETWEEN
TCU AND MANUAL SWITCH.

1} Disconnect connector from TCU

2) Disconnect manual swutch connector from select
lever connection,

3) Measure resistance between TCU connector and
manual switch connector, and between TCU and body.

Connector & terminal / Specified resistance:
(B84) No. 6 — (R73) No.2/0Q
- {B84) No. 6 — Body / 1 MQ min.

4. CHECK MANUAL SWITCH.

1) Disconnect manual switch connector from select
lever connaction,

2) Measure remstance between manual switch terml-
nals.

Specified resistance:
(Switch ON) 0 Q
(Switch OFF) 1 MQ min.
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P: FA2 MODE — LEAD NO. 2, IDLE SWITCH —

CONTENT OF DIAGNCSIS:

LED comes on when idle switch is ON {(throttle fully
closed), and LED remains off {throttle fully open)-when
idle switch Is OFF. :

Input signal circult of idle switch is open or shorted, .

TROUBLE SYMPTOM:

No lockup occurs {after warm-up).

o| Check TCU and replace if necessary.

> Repair harness / connactor.

1 Méasure signal voltage input of TCU. OK
Not OK
2 | Check harness / connector hetween TCU and idle Not OK
switch.
oK
3
3 | Check idle switch. OK
Not OK
Replace idle switch.

> Check TCU and replace if necessatry.

[MPFI1]
= (A8
1 12]3] 4] b: (B85
~ 1 Br TBr Br 3_1‘6
‘| Idia switch 2 :r 18 B o7 Teu
3 4 4 ¥ o
R A
a 3
Throttle sensor o
{6 ] b1 |b2]ua]
ECU
{for MPI) a:
o @108 c: 1]2]3]a]s]|e]7]8 9 10
. @ 1t[12[13[14]18|18[17]18]19]20
b:
M
121314
7|819itol1t)12
B3-1008
Fig. 315
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[Carbtiretor]
|
o 2 G IIE ¥B Y8 g
'Idla switch o ) .
= (To carburstor) . ) TCcU
G2[D . ' 1]2[al4]s]e|7][e] 9]0
_ 11}12[13]14{15[18]17)18[15]20
B2-1008
. B3-1009
Fig. 316
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1. MEASURE SIGNAL VOLTAGE INPUT OF TCU.

1) Turn-ignition switch ON (with engine OFF).
2) Measure difference in signal voltage inputs of TCU
When throttle vaive is opened and closed.

Connector & terminal / Specified voltage:
(B84) No. 16 — Body / 0.5 V, max. {Fully closed)
.8 — 6V (Open)

2. CHECK HARNESS/CONNECTOR BETWEEN
TCU AND IDLE SWITCH.

1) Disconnect connector from TCU.

2) Disconnect connector from ECU (Except Carbure-
tor).

3) Disconnect connector from throttle sensor. (MPFI)
Disconnect connector from Idle switch. {Carburetor)

4) Measure resistance hetween TCU connector and
throttle sensor connector / Idle switch connector, and
between TCU connector and body.

Tl .'-a‘:' _ .

[MPFI]

Connector & terminal / Specified resistance:
" {(B84) No. 16 — [E9) No.1/0Q
(B84) No. 16 — Body / 1 MQ min.

[Carburetor]

Connactor & terminal / Specified resistance:
{B84) No. 16 — (E33) No.2/0 Q
{884} No. 16 — Body / 1 MQ min.

3-1 CHECK IDLE SWITCH. (MPFI}

1) Disconnect connector from throttle sensor. -
2) Measure resistance between throttle sensor termi-
nals when throttle valve js opened or closed.

[MPFI]

Terminal / Spaéifiad resistance:
No. 1 — No. 2/ 0 Q (Fully closed)
1 MQ min. (Fully open)

Fig. 317

~ 3-2 CHECK IDLE SWITCH. (Carburetor)

1) Disconnect connector from ldle switch. :
2) Measure resistance between Idle switch terminal
when throttle is opened or closed.

[Carburetor]

Terminal / Specified resistance:
No. 2 — Body / 0 £2 {Fully closad)
1 MQ min. {Fully open)
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- 3.23 {15001 — AUTOMATIC TRANSMISSION AND DIFFERENTIAL [4AT}]

| ,70: FA3 MODE — LEAD NO. 2, KICK-DOWN SWITCH —

CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:

The LED remains off when the throttle is partially open No kick-down occurs (after warm-up).
but comes on when the throttla Is fully opsnead.

The kick-down switch is ON when the throttle is fully

closed or pantially open but is OFF when the throttle is

pertially open,

1 | Measure TCU signal voltage input. oK o) Check TCU and replace Iif necessary.
Not OK

2 | Check harness / connector between TCU and kick- Not OK o Repair harness / connector,

down switch.

oK

3 | Check kick-down switch, oK > Check TCU and replace if necessary.
Not OK

Replace kick-down switch,

Klck-down switch
[ ——] )
,—0 [+ EGW Gw a8
1 TCU

1]2;314]|516]7]|8]9]10
11{12113]14{15]16]17]18]|18]20

B3-110

Fig. 318
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1. MEASURE TCU SIGNAL VOLTAGE INPUT. | 3. CHECK KICK-DOWN SWITCH.

1) Turn ignition switch ON {with engine OFF), Measure resistance between kick-down switch terminal
2) Measure difference in TCU signal voltage input when throttle is fully open and when it is closed.
when throttle valve is open and when it is closed.

Terminal / Specified voltage:

Connector & Terminal / Specified voltage: No. 1 — No. 2/ 0 {1 (Fully open)
(B84) No. 18 — Body / 0.5 V, max. (Fully open) / 1 MQ min. (Fully closed)
' /3 — 6V {Closed)

2, CHECK HARNESS/CONNECTOR BETWEEN
TCU AND KICK-DOWN SWITCH.

1) Disconnect connector (B84} from TCU.

2) Disconnect connector (B122) from kick-down switch,
3) Measure resistance between connectors (B122),
{B84) and body.

Connector & Terminal / Specified voltage:
{B84) No. 18 — (B103) No. 2/ 0 D)
{B122) No. 1 — Body / 0 Q
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6. General Troubleshooting Table

Problem parts

Symptom

Starter does not rotate when select Javer is in
or “N."; starter rotates when select fever is “"R",
“D", 37 ar 2

Abnormal noisa when seteet laver is in “P"* or “N."

Hissing noise occurs during sianding staris.

Noise occurs while driving in "D, " range.

Noise occurs while driving in "D, ™" range,

Noise occurs while driving in "0, " range.

Noiss occurs while driving in "D, " ranga,

Engine stalls while shifting from one range to
anthar,

Vehicle moves when seloct laver is in "N."

Shock occurs when select lever is moved from
N 1o D

Differential gear oil level too high or too low

Torque converter one-way clutch
ATF level too high or 100 low

ATF temperature sensor
Engine revolution signal
Parking brake mechanism

Accumulator (“N* — “D")
Low & reverse cluteh
One-way cluteh {1-2}
One-way clutch {3-4)
Double oil seal

Engine performance

Starter motor and harness
Accumulator (2A}

Vehicle speed sensor 1
Vehicle speed sensor 2

Select cable
Accumulator {4A)
Accumulater {3R)
Gwverrunning clutch
Lock-up damper
ATF deterioration

Differential gear

Final gear

Seal pipe

Inhibitor switch
Control unit
Select lever
FWD switch
Throttle sensor
Manual switch
Duty solenoid A
Duty solenoid B
Shift solenoid 1
Shift solenoid 2
Shift solenoid 3
Control valve
Detent spring
Manual plate
Transfer clutch
Transfer valve
Transfer pipe
Duty solenoid G
Forward clutch
Drive pinion
Crown gear
Axle shaft

GQil pump’

High clutch
Band brake
Reverse clutch
Input shaft
Output shaft
Planetary gear
Reduction gear
Drive plate
Lock-up facing

Strainer
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Excessive time lag occurs when select laver is
moved fram “N” to ‘D"

Shock occurs when setect tever is moved from
N 1o R

Excessive time lag occurs when select laver is
moved from “N”" to "R.”

Vehicle does not start in any shift range
{engine revving up),

Vohicle does not start in any shift range
{engine stali}.

Vahicle does not start in "’R" range only
{engine revving up).

Vehicle does not stert in "R"' range only
{engine stall),

Vehicle does not start in "D or "3" range
fengine revving up).

Vehicle does not start in D", 3" or “2" range

{engine revving upl.

Vehicle does not start in "D", 3" or "2" range
{engine stall},

Vehicle starts in “R" range only (engine
rewving up}.

Accelaration during standing starts is poor
{high stall rpm}.

Acceleration during standing starts is poor
{low stall rpmi).

Acceleration is poor when select lever is in "D'",
3" ar "2 range [normal stall rpm).

Acceleration is poor when select lever is in “R*"
{narmal stalt rpm).

No shift oceurs fram 1st to 2nd gear.

No shift occurs from 2nd 10 3rd geer,

Nao shift eccurs from 3rd to 4th gear,

No “Kickdown™ shifts occur.

Engine brake is not effected when select laver
is in 3" range,

x| x| ®|x

xX




[T600]

Problem parts

Symptem

Inhibitor switch
Control unit

Vehicle speed sensor 1

Vehicle speed sensor 2

Select cable
Select lever

FWD switch

Starter motor and harness

“Throttle sensor

Manual switch
Accumulator (“N” — "D’}
Accumulator {ZA)
Accumulator {4A)
Accumulator (3R}

ATF temperature sensor

Outy solenoid A

Strainer

Dury solenoid B
Shift solermid 1

Shift solenoid 2
Shift solenoid 3

Control valve

Detent spring
Manual plate

Transfer clutch
Transfer valve

Transfer pipe

Duty solenoid €
Forward clutch
Owerrunning clutch

Drive ginion
Crown gear

Axle shaft
Differential gear

Final gear
Seal pipe

Oil pump

High clutch
Band brake

Low & reverse clutch

Reverse cluteh

One-way clutch {3-4)

One-way clutch (1-2)
Double oil zeal

Input shaft

Qurput shaft
Planetary gear

Reduction gear

Drive plate
Torque converter one-way cluich

Lock-up damper

Lock-up facing

ATF deterioration

Differential gear oil level too high or too low

ATF level too high or 100 low

Engine performance
Engine revolution signal

Parking brake mechanism
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Engine brake is not effected whan select lever is
in "3" or ""2" range.

>

Engine brake is not effected when select lever is
in "1" range.

Shift characteristics are arrgneoys,

No lockup occurs.

Vehicle cennot be set in *'D' range powar moda.

D" range power mode cennot be relessed.

X x|l xXix

AR AR A

Parking brake is not effected.

Shift lever cannot be moved or is hard to move from
“P” range.

Select lever is hard to mova,

Salect lever is t00 light to move {unreasonable
resistance}.

ATF spurts out,

Differantial oil spurts out.

Differential oil tevel changes excassivaly,

Odor is produced from oil supply pipe.

Shock occurs when select tever is moved from
1" 10 2" range.

Slippage occurs when select lever is moved from
1" to "'2" range.

Shock occurs whan select lever is moved from
"2 10 3" range.

Slippege occurs when select tever is moved from
2" to 3" range.

Shock occurs when select lever is moved from
3" 1o 4" range,

Slippage occurs whan select lever is moved from
“3" to "4 rangs.

Shoeck oceurs when select lever is moved from

“3" w 2" range.

Shock occurs when select lever is movad from
"D® 10 1" range,

Shock occurs whea select laver is moved from
#2" to 1" range.

Shock occurs whan eccelerator padal is released at
medium epeeds.

Vibration occurs during strdight-forward oparation,

Select lever slips out of position during acceleration
or while driving on rough terrain,

Vibration acours during turns {tight corner
“braking' phanomenon).

x

Front wheel slippage occurs during standing sterts.

Vehicle is not set in FWD mode,

NI -4
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15

16{17
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26|26
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29(30

31(32

33|34
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36|37

38|a9
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42|43
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49|50
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53

54|65
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58
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3-3 [M000]

TRANSMISSION CONTROL SYSTEM

M MECHANISM AND FUNCTION

4WD Shift Mechanism (Selective

Shifting from front-wheel drive (FWD) to 4-wheel drive -
(4WD) or vice versa is accomplished by utilizing the-

intake manifold vacuum pressure,

Cable

Transfar
shifter rod

4WD selector switch

Intake manifold (Gear shift knob)

Actuator
putl
Transfar
shifter fork
4WD indicator light switch
B
/ Fwo 4WD FWD
* awp on ——
- A 4
0 FHL ‘.i - LDJ_
_ HRGL -
-“-——I-%TM Solenold 1 :S‘%T\Z:JV'V
A_ﬂgﬂ Solenoid 2 .
S |
One-way valve PULL
4AWD indicator light
o
®

= To power source

B3-533

Fig. 1

1} When the shift knob selector switch is OFF, solenoid
1is closed and solenoid 2 is opened. Vacuum pressure
from the intake manifold is transmitted to vacuum
chamber ®) in the actuator, thus the diaphragm pulls
the cable putting the vehicle in FWD.

2) When the shift knob selector switch is ON, solenoid
1is opened and solenoid 2 is closed. Vacuum pressure
is transmitted to vacuum chamber ®, thus the dia-
phragm pushes the cable putting the vehicle in 4WD. At
this time, the 4WD indicator light switch in the transfer
turns on, turning on the 4WD indicator light in the com-
bination meter.



TRANSMISSION CONTROL SYSTEM [C100) 3-3

' ¢ COMPONENT PARTS

1. Manual Transmission {FWD)

*: Replacemant parts

™

Gear shift knob ’ ‘ /@
Console boot - i :
Boot plate
Gear shift lever CP
Bush
Spacer
Bush {fever)
Snap pin

* Locking wire
Boot
Snep ring

* O-ring
Bush
Cushion rubber
Boss CP
Jaint CP
Rod
Bracket
Spring
Stay

DO~ BN =—

ok b b b e e
A DWN=Q

- -
o ~3

-
w0

]
o

Tightening torque: N-m (kg-m, ft-lb}
T1: 4 -5 (0.4 — 0.5,2.9 — 3.6)
T2: 3-6{0.3~06,22—-4.23)
T3: 9-15(0.9 — 1.5, 6.5 — 10,8)
T4: 25 - 34 (25 - 3.5, 18 -~ 25)
T6: 13 -23(1.3-23,9-17)

T3

B3-965
Fig. 2



3-3 [c200] TRANSMISSION CONTROL SYSTEM

2. Manual Transmission (4WD)

EWD/4WD salector switch {selactive 4WD only)
Gear shift knob T

Selector switch cable @

Console boot

Boot plate

Gear shift lever CP

Bush

. [+ \
Spacer
Bush (lever) /
<~ @

(-3 BEN - - BRI

10 Snep pln

11* Locking wire
12 Boot

13 Snap ring
14* Q.ring -

15 Bush \
16 Cushion rubber

17 -Boss CP ] \T
18 Joint CP \\<%
19 Rod

20 Bracket

21 Spring .

22 Dynamic damper T3

23 Stay 1
*. Replacement parts LT

Tightening torque: N.m (kg:m, ft-lb)
T1: 4-6(0.4 - 05,29 — 3.6)
T2:3-6(03—-086,22-43)
T3:9-15 (0.9 - 15,65 — 10.8)
T4: 25 — 34 (2.5 — 3.5, 18 — 25)
T6: 13-23{(1.3-23,8-17)

Fig. 3
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3. Drive Select Lever

1 Knob

2 Plate CP
3 Lever CP
4 Spacer A
5 Spacer B
6 Snappin
7 Washer
8 Cabls CP
9 Washer

Tightening torque: N-m {kg-m, ft-Ib)
T1:13-23(1.3~23,9-17)
T2: 9~ 15(0.9—1.5,6.5 — 10.'8}

Fig. 4
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4. Automatic Transmission

Cover

Manual switch
Button

Spring

Grip

Indicator cover
Manual switch cable
Piate CP

Packing

10 Snap pin

11 Outer cable

12 Nut {2}

13 Inner cable

14 Nut (1)

16 Rod

16 Selector lever CP
17 Spacer

18 Spacer

19 Boot

20 Pin

*: Replacement parts

W~ o, WN -

.

Tightening torque: N-m (kg-m, ft-lb}
T1: 18 - 31 (1.8 — 3.2, 13 — 23}
T2: —15 (0.9 — 1.5, 6.5 — 10.8)
T3: 13-23{1.3-23,9-17)

Fig. 5 B3-1011
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W SERVICE PROCEDURE

1. Manua-l TrahsmiSSion (FWD) 5) Remove the boot plate from the body.

A: REMOVAL
1) Remiove the knob from the gearshift iever.
| L= L]
I '
'l . MY Knob .
[ A \l i / =/ :
i A . it 7
\ ' | '_ . B3-142A
S Fig. g ) .
o 6) Remove the gearshift lever ASSY from the transmis--
— sion,
B3-139A {1) Remove the spring between the joint CP and
Fig. 6 . bracket CP. '

2) Remove the console cover and the console boot.

. Fig. 10
Fig. 7 ' : ' {2) Remove the stay from the bracket CP.
3) Remove the rear console box. (3} Remove the rod from the joint CP.

4} Remove the front console box.

B3-144A

B3-141A Fig. 11

Fig. & 7) Remove the cushion rubber from the body.
8) Remove the gearshift lever ASSY.
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TRANSMISSION CONTROL SYSTEM

B: DISASSEMBLY

1) Remove the cushion rubber from the stay CP.

2) Remove the bolt to the take off rod CP from the
gearshift lever ASSY.

3) Disconnect the locking wires.

4) Remove the rod CP from the gearshift lever ASSY.

B3-146A

Fig. 12

5) Disconnect the snap ring.
8) Remove the gearshift lever from the stay CP.

B3-146A

Fig. 13
7) Disconnect spring pin and bush from gearshift lever
CP. '
8) Remove the boot from gearshift lever CP.
9) Remove the following parts from the gearshift lever.
Locking wire
Boot
Snap ring
O-ring
Bush
-Bush (lever)
Spring pin

eO®O®®

B3-147A
Fig. 14
10) Remove the following parts from the stay CP.
(@ Spacer
2 Bush

3 Cushion rubber

B3-148
Fig. 18

C: INSPECTION

Check the following parts for deformation, damage and
wear. Repair or replace any defective parts. Determine
defective parts by comparing with new parts,

Bush

Cushion

Spacer

Boat

Link, rod and lever

Spring

D IO IS




TRANSMISSION CONTROL SYSTEM

~[WI1EQ] 3-3

D: ASSEMBLY

1) Clean ali parts before assembly.
2) Mount the following parts on the stay CP:
(@ Cushion rubber
Bush -
Spacer
ount the following parts on the gearshift lever:
Boat
Snap ring
C-ring
Bush
Bush (lever)
Spring pin
a. Always use new O-rings.
b. Apply grease [SUNLIGHT No. 2 (003602010} or
equivalent] to the inner surface of the bush.

4} Mount the gearshift lever on the stay CP.

3)

OOz O®

Fig. 16

5) Install the snap ring to the case of the stay.

6) Tighten with the locking wire to the extent that the
boot will not come off.

& Always use new locking wire.

B3-160A

Fig. 17

7) Insert the rod into the boot hole.
8) Connect the rod to the gearshift lever ASSY.

Tightening torque:

9 — 15 N*m (0.9 — 1.5 kg-m, 6.5 — 10.8 ft-Ib)
Locking torque:

2.7 N*m (0.28 kg-m, 2.0 ft-1b)

B3-152

Fig. 18
9) Mount the following parts on the rod:

(@ Bush

2 Spacer
a. Apply grease [SUNLIGHT No. 2 (003602010} or
equivalent] to the inner and side surfaces of the bush
when installing the spacers.
b. The rod should be installed in the direction shown
in the figure below.

10} Check that there is no excessive play and that the
parts move smoothly.

E: INSTALLATION

1) Set the gearshift lever at the neutral position.

2) Put into gearshift lever ASSY from passenger com-
partment.

3) Mount the boot plate on the body,

4) Install the front console box,

L

B3-153A

Fig. 19
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5) Install the rear console box.

6) Tighten the screws to install rear and front console
box,

7} Install the console cover and the boot.

8) Install the gearshift knob.

9) Mount the cushion rubber on the body.

Tightening torque:
9 — 15 N*m (0.9 — 1.5 kg-m, 6.5 — 10.8 ft.Ib)

B3-157] -

Fig. 22
2. Manual Transmission (4WD)
A: REMOVAL

1} Remove the drive selector IeVer knab. (Dual-range
4WD model only)

- B3-155A

Fig. 20 7
10} Connect the rod to the joint CP,

Tightening torque: ' - Drive selector lever.
9 — 15 N*'m (0.9 — 1.5 kg-m, 6.5 — 10.8 ft-Ib)

B3-551

Fig. 23
2) Remove the console cover.

. N
Shift knob

Console boot

Fig. 21

11) Connect the stay CP to the bracket CP, :

Tightening torque: _
9 — 15 N'm (0.9 — 1.5 kg-m, 6.5 — 10.8 ft-lb) 7 Conu\:la covar

B3-562

Fig. 24
3) Remove drive selector lever ASSY. (Dual-range
4WD model only) :

Refer to “Chapter 3-3 Dual range lever [W2E0]".

10
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4) Remove the rear and front console boxes.
6) Disconnect the 4WD switch connector.

B3-538

Fig. 25

6) Remove the gearshift lever knob, and console boot.
7) Remove the boot plate from the body.

Fig. 28

9) Remove the cushion rubber from the body.,
10) Remove the gearshift lever.

B: DISASSEMBLY

B3-142A

Fig. 26
8) Remove the gearshift lever ASSY from the transmis-
sion. :

(1) Remove the spring between the joint CP and the
bracket CP.

B3-143A

Fig. 27

{2} Remove the stay from the bracket CP.
{3} Remove the rod from the joint CP,

1) Remove the cushion rubber from the stay CP.

2) Remove the bolt to the take off rod CP from the
gearshift lever.

3) Disconnect the locking wire.

4) Remove the rod CP from the gearshift lever,

B3-145A

Fig. 29

5) Remove the boot.

6) Disconnect the snap ring.

7) Remove the gearshift lever from the stay CP.

8) Disconnect spring pin and bush from gearshift lever.

cP.
9) Remove boot from gearshift CP,

11
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C: INSPECTION

Check the following parts for deformation, damage and
wear. Repair or replace any defective parts. Determine
defective parts by comparing with new parts.

Bush :

Cushion

Spacer

Boot ,

Link, rod and lever

Spring

OO

B3-146A|
Fig. 30 D: ASSEMBLY

10) Remove the following parts from  the gearshift
lever.

. . 1} Clean all parts before assembly.

Locking wire 2} Mount the following parts on the stay CP:

Boat @ Cushion rubber :

Sne.lp ring @ Bush

O-ring 3 Spacer

Bush _ 3) Mount the following parts on the gearshift lever:
Bush (lever) Boot :

Spring pin Snap ring

O-ring

Bush

Bush (lever)

Snap pin

a. Always use new O-rings.

b.  Apply grease [SUNLIGHT No. 2 {003602010) or
equivalent] to the inner surface of the bush.

4) Mount the gearshift lever on the stay CP.

S

OOOSHO®

DRSS

B3-147A

Fig. 31

11) Remove the following parts from the stay CP:
(? Spacer
@ Bush
@ Cushion rubber

Fig. 33

5) Install the snap ring to the case of the stay.

8) Tighten with the locking wire to the extent that the
boot will not come off.

B3-148

Fig. 32
12
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E: INSTALLATION

1) Set the gearshift lever at the neutral position.

2} ‘Put into gearshift lever ASSY from passenger com-
partment.

3] Mount the boot plate on the body.

4) Install the conscle boot and gearshift knob on the.
gearshift lever.

5] Connect the 4WD switch connector. (Selective 4WD
model only).

B3-150A

Fig. 34

7} Insert.the rod into the boot hole.
8) Connect the rod to the gearshift lever ASSY.

Tightening torque; '
© 8 — 15 N*m (0.9 — 1.5 kg-m, 6.5 — 10.8 ft-Ib)
Locking torque: - - ‘
2.7 N*m {0.28 kg-m, 2.0 ft-lb} .

B83-538

Fig. 36
6) [nstall the front and rear console boxes.

7} Install drive selector lever ASSY, (Dual-range 4WD
model only)

Refer to “Chapter 3-3 [W3B0]".

8) Install the console cover.
9) Install the drive selector lever knob. {Dual-range
4WD model only)

B3-152

Fig. 35

9) Mount the following parts on the rod:

@ Bush.

@ Spacer
a. Apply grease [SUNLIGHT No. 2 (003602010} or
equivalent] to the inner and side surfaces of the bush
when installing the spacers.
b. The rod should be installed in the direction shown
in the figure below, -

10} Check that there is no excessive play and that the B3-551
parts move smoothly. Fig. 37

Drive salector lever

13
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10} Mount the cushion rubber on the body.

Tightening torque:
9 — 15 N*'m {0.9 — 1.5 kg-m, 6.5 — 10.8 ft-Ib)

Fig. 40

3. Drive Select Lever
A: REMOVAL

B3-155A |

Fig. 38 o 1) Remove the drive select lever knob.
11) Connect the rod to the joint CP.

Tightening torque:
9 — 15 N*m (0.9 — 1.5 kg-m, 6.5 — 10.8 ft-Ib)

Drive satector lever

B3-561

Fig. 41
2} Remove the console cover.

\\
Shift knob

Fig. 39
12} Connect the stay CP to the bracket CP.

Consola boot

Tightening torque:
9 — 15 N°m {0.9 — 1.5 kg-m, 6.5 — 10.8 ft-Ib)

)
” 2
/ Console cover
A

B3-652

14
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3) Remove the bolt installing drive select lever ASSY
on body. - : ' o

B3-553

Fig. 43
4) Disconnect cable CP from drive select lever ASSY.

"~ {1) Remove snap pin connecting the cable to lever
ASSY,

Snap pin

B3.554

Fig. 44 _
(2) Remove snap pin connecting the cable to trans
mission case. ‘

B3-555

16

-{3) Remove cable CP from the under side of vehicle.

Fig. 46

B: INSTALLATION -

1) Insert cable CP into the boot hole from the under
side of vehicle,

B83-556

Fig. 47

2) Connect cable CP on drive select lever ASSY, and
install snap pin.

Snap pin

B3-554

Fig. 48

4
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CONTROL SYSTEM

3) Connect cable CP on transmission case, and install

snap pin.
, \\\’ Cable

jg\
RN

V=ra 2 7
Y o
¢

7
SN Sna{fin \
==y,

<
/AN

B3-555

Fig. 49

Apply grease [SUNLIGHT 2 {P/N 003602010}]
to parts which connect the cable.

4) Install drive select lever ASSY on body.

6) Install the drive select lever knob.

Drive sslector lever

B3-551 |

Fig. 52
4. Automatic Transmission
A: REMOVAL

1} Remove the cable ASSY.

Tightening torque:
13— 23 N'm (1.3 — 2.3 kg-m,9 — 17 ft-lb)

(1) Separate the cable from the transmission lever.
(2) Remove the clamp from transmission case,

Inhibitor switch

B3-159

B3-553

Fig. 53

Fig. 50
5) Install the console cover.

{(3) Disconnect the cable from the selector lever.

\I
Shift knob

Consale boot

Console cover

\

B3-160A

- B3.552

18
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2) Remove economy switch ASSY on the rear console
box, and disconnect the manual switch-ASSY connec-
tor. ’

Manual switch

Fig. 55
3} Remove all of the screws to take.off the console box.

Ba-848
Fig. 56
4) Remove the rear console box.
5) Remove the front console box.
6) Disconnect the connector.
B3-849

Fig. §7

7) Remove the selector lever ASSY
(1) Prior to removal, set the lever to “N".

(2} Remove the screws to take off the plate from the
body.

Fig. 58

B: DISASSEMBLY

1) Remove the grip from the selector lever CP.
2} Remove the indicator from the plate.

Fig. 59
3) Remove the following parts from the grip.
(® Button
@ Spring
® Cover (4AT)
@ Manual Switch (4AT)

17
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4) Remove the bolt to take off the selector lever CP ‘
from the plate. D: ASSEMBLY

1} Clean all parts before assembly,

2) Assemble the selector lever CP and the lock plate to
the plate. ,
3) Insert the bolt and tighten the flange nut to the spec-
ified torque.

Tightening torque (Flange nut) :
11— 17 N'm (1.1 — 1.7 kg- m,8—12ft-lb)

4} Assemble the indicator to the plate.

Ba-1e6a| Tightening torque:
Fig. 60 1.3 — 2.6 N°m (0.13 — 0.27 kg-m, 0.9 — 2.0 ft-Ib)

5} Remove the lock plate.
6} Remove the selector lever CP from the plate.

® .
-
®\ﬁv P
Ly
1 Spring -
2 Selector @
tever CP -
3 Boot
@ B3-852
: B3-546| o g. 62
Fig. 61 5) Assemble the following parts to the grip.
— Apply grease on the sliding surfaces of tha following
C: INSPECTION parts.
1) Inspect the removed parts by comparing with new ==~ —{(C(te
ones for deformation, damage and wear. Correct or ;7
replace if defective. .
2) Confirm the following parts for operating condition @

before ASSY.

{1} Sliding condition of the button in the grip ... it 1 Button
should move smocthly. %? % ;% 2 Spring
{2) Insertion of the grip on the selector lever ... when \ 3 Cover*
pushing the grip on the selector lever by hand, the ® @ 4 Switeh®
screw holes should be aligned. 5 Grip
{3) Operation of the selector lever and rod ... they *: 4AT model only B3.856
should move smoothly. - ‘
{4) Insertion of the spacer into the selector lever ... it Fig. 63
should be inserted lightly by finger pressure.
|
18
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8) Assemble the grip to the selector lever CP. §) Pass the inner cable through the selector arm pin
and then connect it using a washer and snap pin.

- Inhibitor switch

B3-853 . -
Fig. 64 _ : B3-169
7) After the completion of fitting, transfer the selector Fig. 66

lever to range “P” ~ “1%, pressing the button of the g} Attach the outer cable to the transmission case with
grip; then check whether the indicator and select lever  the holts. '

agree, whether the pointer and position mark agree and  7) Insert the thread portion of the other inner cable and
what the operating force is. into the connector hole of the selector lever, and fix the
other outer cable end to the bracket.

E: INSTALLATION ' 8) Adjust the inner cable length.
(1) Put connector into contact with nut @

(2) Tighten nut @.

1) Mount the selector lever ASSY onto the car body.
2) Tighten the six bolts to install the selector lever
ASSY to the car body.

Tightening terque:
5.4 — 9.3 N*m (0.55 — 0.95 kg-m, 4.0 — 6.9 ft-lb)

Tightening torque:
4.4 — 7.4 N*m (0.45 — 0.75 kg-m, 3.3 — 5.4 ft-Ib)

({ Fig. 67
B3-850) g) After completion of fitting, make sure that the selec-
Fig. 65 tor lever operates smoothly all across the operating
3) Set the location of the selector lever at “N“, range.
4) Set the location of the selector arm installed the 10} Connect the harnesses and check the following
transmission body at “N”, items.

(1) The engine starts operating when the selector
lever is in position “P”, but not in other positions.

(2) The back-up light is lit when the selector lever is
in position “R”, but not in other positions.

19
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11). Check selector lever operation, ' - ‘
Stop the engine while checking the operation of the ' '
selector lever.
{4AT]
(1) Check that the selector lever does not move from
“N” to “R” without pushing the button. :
(2) Check that the selector lever dées not move from
“R” to “P" without pushing the button. '
(3) Check thatthe selector lever does not move from
“p” to0 “R" without pushing the button.

{4) Check that the selector lever does not move from
“3H” 10 “2H" without pushing the button.

..=§>.=p-.=:>..:>o_p.-p.
w0 @0 @

e e e e T e

B3-559

Fig. 68

20
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M MECHANISM AND FUNCTION
1. Propeller Shaft

The b-rbpel‘lé'i; shaft model utilizes a 24piec'e des:ign' that
is provided with three joints. . .

=AF-

—3

Transmission side

Center mounting,

‘Rear differential side

B3-560

Fig. 1
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i i by a selective spacer and washer. The drive pinion
2. Rear Differential height is adjusted by selecting washers located at the

A hypoid drive gear with a nominal diameter of 160 mm drive pinion neck using Dummy Shaft and Gauge.

{6.30 in) is used and the drive pinion shaft is supported
on three bearings, the bearing preload being adjusted

Rear drive shaft Is connected
to spindie which Is bolted to
differential side gear.

B3-961

Fig. 2




3-4 [M301]

4WD SYSTEM

3. Limited Slip Differential (LSD)

A viscous coupling (VC) type LSD has been adopted so
as to ensure safe and smooth transfer of increased
power under various driving conditions. This VC type
LSD features ease of turning while maintaining excel-
lent stability when driving over slippery roads or when
using engine brake, thus enabling engine power to be
utilized efficiently. Smooth restriction of the differential
operation of the left and right wheels results in
improved running stability on bad roads, snowy roads,
and also on muddy roads.

1. STRUCTURE

The VC type LSD adopts a “shaft to shaft system” in
which the RH and LH rear drive shafts are coupled by a
VC. This results in a compact structure with high perfor-
mance.

The inside of the VC housing is féormed by alternately
combining the outer plates (the outer periphery of each
plate engages with the internal spline of the housing)
and inner plates (the inner periphery of each plate
engages with the outer spline of the hub). '

On the outer periphery of the outer plate, the spacer

ring is fitted and set in position. On the inner plate, no

positioning ring is used: The plate can be moved a cer-

tain amount on the hub spline in the axial direction:
Sealed inside the housing is a mixture of high viscosity
silicon oil and air. The housing is sealed by X-rings so
that silicon oil will not leak into the rear final drive even
when the pressure increases due to a greater difference
in the rotation speed between LH and RH wheels. -
The spindle {LH) which is integral with the rear drive
shaft (LH) is coupléd by the VC case spline, and is fitted
to the side gear (LH) which is integral with the VC case.
The spindle (RH) which is integral with the rear drive
shaft {RH) is spline fitted to the side gear (RH). The end
of the spindie is. fitted by splines to the VC hub. No
disassembling of the VC is allowed.

Side gear (LH)

Side gear {RH)

Pinion shaft

Pinion gear

Driva gesr

Viscous coupling

C3-129

fig. 3
2. OPERATION

1) When right and left wheels turn at equal speed
During normal straight-road driving where the right and
left wheels run at an equal speed, the differential case
and side gears rotate together, just as in conventional
differentials. As a result, driving torque is transmitted
equally to the right and left side gears as shown in Fig-
ure 4.
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[M303] 3-4

~ C3-130
Fig. 4 '
2) When right and left wheels turn at different speeds.
When a speed difference occurs between the right and
left wheels, the VC housing and VC hub turn relatively at
the same speed difference as that of the rear drive
shaft, Because of the shearing force caused in the sili-
con oil, a differential torque is generated, which con-
trols differential operation (idle rotation). For example, if
the left wheel turns idle due to a difference in the road
resistance, a speed difference occurs between the right
and left wheel. Since the VC is installed between the
right and left wheels, a differential torque is generated
in the VC corresponding to this speed difference, and
this differential torque is transferred from the left wheel
to the right wheel. Accordingly, a greater driving force

is transferred to the right wheel which is rotating at a
lower speed as shown in Figure 5.

fi

1T i1
P i~
e
X -
. Toe
C3131
Fig. &

3. SERVICE PROCEDURES FOR LSD

The component parts of LSD ASSY are not available as
piece parts.

Therefore, it is recommended to not disassemble LSD
ASSY.




3.4 [SOAT] 4WD SYSTEM
S SPECIFICATIONS AND SERVICE DATA

A: SPECIFICATIONS

1. REAR FINAL REDUCTION GEAR RATIO
1800¢c 2000cc TURBO* 2200cc

AT | MT AT MT MT AT MT

Type of gear o Hypoid '

Gear ratio ) [
{Number of| 4.444 (40/9) 4.111 {37/9) 4.444 {40/9) 4.111 {37/9) 3.546 (39/11) 4,111 (37/9) 3.900 {39/10)
gear testh) ’

Qil capacity ) 0.8 £(0.8 US qt, d.7—lmp qt)

*: With VC type LSD
2. PROPELLER SHAFT

MT ‘ (
AT
Full-time 4WD Selective 4WD
Front propeller shaft
joint-to-joint length: 489 {19.25) 548 (21.67) 613 (24.13)
L e {in) :
Qutside dia. of D, 63.5 (2.600)
tube
mm {inj| Da -~ B7.0(2.244)
Les- L !
‘ .
B3-913
Fig. 6
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3. DRIVE SHAFT
SHAFT
Type of drive shaft ASSY | No, of identification pad- | DiStance between inner Diameter {D) mm {in)
. *dings on shaft and outer boots (L}
. mm {in) Dy D
" 82AC-RH 304 (11.97) 24 {0.94)
1 (One) 21.2 {0.835)
82AC-LH 294 (11.57) - 21.2 {0.835)
87AC-RH 277 (10.91) ' 25 (0.98)
- 2 {Two) 22,22 {7/8)
87AC-LH _ 267 (10.51) , 22.22 (/8)
- . L L . V 1 . . -
# 82AC-RH e
[ e
‘ ~ldentification padding
*82AC-LH R \ | \ .
]:[Dﬁl 1] - [[1]
¢ 37AC-RH. - T i .
I ] I - 1 I BN
NN ‘ \ .
Identification paddlngs :
¢ 87ACLH - \ '
I | :[]”
Fig. 7.
4. APPLICATION TABLE
Power unit
1800cc 2000cc 2000¢cc Turbo 2200cc
. 82AC-RH 87AC-RH
Drive shaft 82AC-LH 87AC-LH
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4WD SYSTEM

on its back surface

Qil capacity

Limit

. - Part No.
B: SERVICE DATA 383495200 3.00 mm (0.1217 In
383505200 3.12 mm (0.1228 in
. . 383616200 3.16 mm {0.1240 in
Rear differential 383525200 3.18 mm {0.1262in
383535200 3.21 mm (0.1264 in)
106 — 284 N 383645200 3.24 mm (0.1276 in)
. New bearing (2.0 — 2.2 kg, 383655200 3.27 mm {0.1287 in)
F“"I“ E";J‘ b b;a'::f_’ 4.4 —6.4 Ib) 383665200 3.30 mm {0.1299 in}
preload & g"l ﬁ ; 8.34 — 16.67 N Pirion heiaht adiust 383676200 3.33 mm {0.1311 in)
ion flange bolt hole | ;o4 hearing {0.85 — 1.7 kg, o e k‘ - 383585200 3.36 mm (0.1323 in)
' 1,87 — 3.75 Ib) ing washer thickness 383595200 3.38 mm (0.1335 in)
Part No. _ 383605200 3.42 mm {0.1346 in)
383705200 2.59 mm {0,1020 in) 383615200 | 3.45 mm {0.1358 in)
383715200 2.67 mm {0.1012 in) 383625200 3.48 mm (0,1370 in)
383726200 2.65 mm (0.1004 in} 383635200 3,61 mm (0.1382 in)
383735200 2.53 mm (0.0996 in) 383645200 3,564 mm (0.1394 in)
383745200 5.61 mm (0.0988 in) 383656200 3,67 mm (0.1406 in
~383765200 2.49 mm {0.0980 in) 383665200 3.60 mm (0.1417 in
Praeload adjusting 383765200 2.47 mm (0.0972 in) 383676200 3.63 mm (0.1429 in
washer length 383776200 2,45 mm (0.0965 in) i 383685200 3.66 mm (0.1441 in
3837856200 2.43 mm (0.0857 in) Side gear to thrust o 0.1 — 0.2 mm
383796200 241 mm (0.0949 in) washer clearance {0.004 — 0.008 in)
383805200 2.39 mm (0.0941 in) Part No.
383816200 2.37 mm (0.0933 in) 283445201 0.95 — 0.80 mm
383826200 2,35 mm {0.0925 in) ) % (0.0285 — 0.0316 in)
383835200 2.33 mm (0.0917 in) Side gear thrust 0.80 — 0.85 mm
383845200 2.31 mm (0.0909 in) washer thickness 383445202 (0.0315 — 0.0335 in)
Part No. : . 0.85 — 0.80 mm
383695201 §6.2 mm (2.213 i) 363445203 (0.0336 — 0.0354 in)
: 383695202 56.4 imim (2.220 in) Side bearing stan- 20.00 mm
P'iéiiifﬂ‘;ﬁfg‘ : 383695203 56.6.mm {2,228 in) ~ dard width (0.7674 in)
383695204 56.8 mm {2.236 in) Part No.
383695205 57.0 mm {2.244 in) . . 383476201 0.20 mm (00079 in)
383695208 - | 57.2 mm (2.252 In) Side bearing 383475202 0.26 mm (0.0098 in)
retainer shim thick- ——33535¢703 0.30 mm {0,018 in}
. Ness 283476204 0.40 mm {0,0157 in}
383475205 0.60 mm (0,0197 In)
Drive gear to drive 0.10 — 0.20 mm
pinion backlash 1 {0.0039 — 0.0072 in}.
Drive gear runout 0.08 mm (0.0020 in}

0.8 €(08US qt, 0.7

Imp gt}
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C COMPONENT PARTS
1. Rear Differential Mounting System

T4

1 Differential front member
2 Stopper
3 Front bushing
4 Differehtial mount bracket
§ Differential mount front cover
& Differantia! mount lower cover
7 Plate
8 Rear bushing
g Differential rear member Tightaning torque: N-m (kg-m, ft-ib)
10 Pratector (RH) T1: 88 — 108 {9 — 11, 65 —80)
11 Protector (LH) T2: 25 — 40 (2.5 — 4.1, 18 — 30)
T3: 590 — 78 (6 — B, 43 — 58)
T4: 69 — 88 (7 — 9, 51 —65)
T5: 66 —72 (5.7 — 7.3, 41 — 53) B3135
Fig. 8
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2. Propeller Shaft and Drive Shaft | N ‘

Tightening torque N-m (kg-m, fi-Ib)
T1: 245 — 294 (25 — 30, 181 — 217)
T2: 24 — 32 (24 — 33,17 — 29)
T3: 47 — 57 (4.8 — 5.8, 35 — 42)
T4: 24 — 39 (24 — 4.0, 17 — 29)
T5: 31 — 37 (3.2 — 3.8, 23 — 27)

Viscous LSD

equipped mov

Front propeller shaft
Center bearing
Companion flange
Rear propeller shaft
Rear differential
Spindle

Bolt

Qil seal

Spring pin

10 Outer race (DOJ)

11 Clrelip 18 Boot {BJ)

12 - Snap ring 19 Boot band (BJ)

13 Inner race {DOJ) 20 BJ ASSY

14 Ball 21 Spindle RH {V-1.8D)
15 Boot band {DOJ} 22 O-ring {V-LSD)

16 Boot (DOJ) 23 Circlip {v-L8D) . )
17 Boot band (Axle shaft) 24 Spindle LH (V-LSD) B3-914

OO~ DOAWN =

Fig. 9

10
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3. Rear Differential Assembly

Tightening torque: Nem (kg-m, fi-Ib)
T1: 167 — 196 (17.0 — 20.0, 123 — 145)
T2: 25 — 34 (2.5 — 3.5, 18 — 25)
T3: 93 — 113 (9.5 — 11.5, 69 — 83}
T4: 9 — 12(0.9 — 1.2, 6.5 — 8.7)

i1 Companion flange Non-LSD model
T 12 Self locking nut * 26 Side gear thrust washer
13 Side beaﬁng 27 Side gear
*: Selective parts 14 Side bearing retainer 28 Pinion mate gear washer
15 Differential carrier 29 Pinion mate gear
1 Pinion crown gear set 16 Side oil seal 30 Pinion shaft lock pin
2 Differential case ' 17 Side bearing retainer O-ring 31 Differential case
% 3 Pinion height adjusting washer %18 Side bearing retainer shim 32 Pinion mate shaft
4 Rear bearing 19 Bolt (8x20x14 mm)
* 5 Bearing preload adjusting spacer 20 Bolt (11x18x11 mm)
* 6 Bearing preload adjusting washer 21 Rear cover
7 Front bearing 22 Stud bolt
8 Spacer 23 Plug
g Pilot bearing 24 Plug CP
10 Front oil seal 25 Bolt (10x30x18 mm)

B3-916
Fig. 10

1
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4WD SYSTEM

W SERVICE PROCEDURE

1. Propeller Shaft
A: ON-CAR SERVICE

Check the following points with propeller shaft installed
in vehicle.

1} Joints and connections

Check for any looseness. of yoke. flange connecting
bolts and center bearing retaining bolts.

2) Splines and bearing locations

Turn propeller shaft by hand to see if abnormal free
play exists at splines. Also move yokes to see if abnor-
mal free play exists at spiders and bearings.

Fig. 11

3} Runout of propeller shaft

Turn rear wheaels by hand to check for “runout” of pro-
peller shaft,

Run out:
Limit 0.6 mm (0.024 in)

Maeasure runout with a dial gauge at the center of front
and rear propeller shaft tubes.

et

Propeller shaft

e

IR SE
\' N Dial gauge
o B3-140

4) Center bearing free play

While holding propeller shaft near center bearing with-
your hand, move it up and down, and left and right to
check for any abnormal bearing free play.

B: REMOVAL

Before removing propeliar shaft, wrap metal parts
with a cloth or rubbered material.

1) Remove rear exhaust pipe and muffler.
2) Remove front cover of rear differential mount.

A S N

Front cover

Fig. 13
3)_'_Remove the four bolts which hold propeller shaft to
rear differential.

Fig. 14
4) Remove the two boits which hold center bearing to
car body.

12
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1} Put aligning marks on affected parts,

B3-915

Fig. 15 _
5) Removae propeller shaft from transmission.

L3-054

Fig. 17

2). Remove bolts which hold front propeller shaft to
rear propeller shaft. '

3) Place companion flange in a vise and remove stake
nut,

Be sure not to hold propeller shaft pipé portion in the
vise.

Fig. 16

a. Be sure to use an empty oil can to catch oil flowing
out when removing propeller shaft.

b. Be sure not to damage oil seals and the frictional
surface of sleeve yoke.

c. Be sure to plug the opening in transmission after '— L3058
removal of propeller shaft. Fig. 18
4) Drive out companion flange with a puller or press.
. Before disassembling, put alignment mark on affected
C: DISASSEMBLY : parts. )

5} Lightly tap the head of front propeller shaft with a
Before removing center bearing, check its condition. if ) Lightly tap prop

. ! . copper hammer until center bearing is removed.
it does not operate smoaothly or if there is any free play B oful not to d the thread porti
or leakage, remove as follows: @ careful not to damage the thread portion.

13
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2} Connect flange yoke and rear differential. '

Tightening torque:
24 — 39 N*'m {2.4 — 4.0 kg-m, 17 — 29 ft-lb}

3} install front cover of rear differential mount.
4) Install rear exhaust pipe and muffler.

2. Rear Differential
'A: ON-CAR SERVICE

Copper hammer

Center hearing

L3056 1. FRONT OIL SEAL

1) Drain gear oil.

2) Jack up rear wheels and support the vehicle body
with rigid racks.

3) Remove propeiler shaft from body.

Do not disassemble propeller shaft. Check the follow-  ywrap metal parts with a cloth or rubbered material to ‘

Fig. 19

D: INSPECTION

ing and replace if necessary. prevent it from damage by interference with adjacent
1) Tube surfaces for dents or cracks . metal parts. . :
2} Splines for deformation or abnormal wear 4) Measure turning resistance of companion flange.

3} Joints for non-smooth operation or abnormal noise

4) Center bearing for free play, noise or non-smooth Measure turning resistance after making sure that the

companion flange turns smoothly.

operation

5} Qil seals for abnormal wear or damage . —

6) Center hearing for breakage . a -~ Companion flange
E: ASSEMBLY o @)

1) Install center bearing onto front propeller shaft.
2) Align marks and install companion flange. ' /
3) Tighten stake nut until center bearlng is set in posi-

tion. _ - e

Be sure to install new stake nut.

Spring _Balance

Tightening torque: ' B3.146 ‘
245 — 294 N*m (25 — 30 kg-m, 181 — 217 ft-ib
el m gm \ ) Fg. 20
Stake the nut after tightening. ' 5) Remove self-locking nut while holdmg compamon
4) Align marks and connect front and rear propeller flange with FLANGE WRENCH.
shafis.
Tightening torque: - FLANGE WRENCH
24 — 32 N*m (24 — 3.3 kg m, 17 — 24 ft-lb) (398427700}

F: INSTALLATION

1) Insert sleeve yoke into transmission and attach cen-
ter bearing to car body.

Tightening torque:
47 — 57 N'm (4.8 — 5.8 kg-m, 35 — 42 ft-lb)

B3-147

Fig. 21

14
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6) Extract companion flange with a puller,
7} Remove il seal.

PULLER ASSY
{398527700)

1%
Fig. 22
8) Fit a new oil seal.
 DRIFT (398417700)
1.
=57
%
B3-150

Fig. 23

9} Install companion flange.

10) Tighten self-locking nut within the specified torque
range so that the turning resistance of companion
flange becomes the same as that before replacing oil
seal.

Torque (Drive pinion nut):
167 — 196 N*m
{17.0 — 20.0 kg-m, 123 — 145 ft-lb)

11} Reassembling procedure hereafter is the reverse of
the disassembling. :

2. SIDE OIL SEAL

1} Loosen both wheel nuts.

2} Jack up the vehicle and support it with rigid racks.
3} Remove wheels,

4) Remove bolt connecting lateral link to rear housing.

Do not reuse self locking nut.
5) Remove bolt connecting trailing link to rear housing.
Da not reuse self locking nut,

15

B3-151

Fig. 24

6) Drive out spring pin from DOJ of rear drive shaft by
using 6 mm {0.24 in) diameter steel rod,

Fig. 25 :
7} Remove the DOJ from rear differential spindle while
pushing rear housing outward. Suspend removed drive
shaft using a wire.

8) Loosen differential spindle set bolt by using
WRENCH and remove spindle with packing. {Non-LSD
model)

Spegcial tool:
WRENCH (925560000}

9) Remove spindle using REMOVER and INSTALLER.
(LSD model)

Special tool:
REMOVER (499095500)
INSTALLER (499247300)
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10} Remove oil seal. 8. Always use a new circlip. ‘
b. Check that spindle thrust play is within specifica-
tions. -

If not, check if spindle is completely driven into place.

If it is, replace with a new one.

¥ @ Specifications:

PULLER ASSY {398527700)

0.3 — 0.5 mm (0.012 — 0.020 in)

¢ Chéck that oil seal lip is not folded over inward.

/ 14) Reassembling procedure hereafter is the reverse of
the disassembly. ‘_

: B3-153
Fig. 26 ' o -
11) Drive in a new oil seal with DRIFT. (Non-LSD
model) .
Apply chassis grease between the oil seal lips. ‘

Special tool:
PRIFT (398437700}

12} Assemble spindle into differential ASSY -and
tighten bolt with WRENCH. (Non-LSD model)

Special tool:
. WRENCH (925560000)

13) After assembling circlip on spindle, set spindle into
differential and install by hitting it with a plastic ham-
mer. {LSD model)

RH - ‘

B3-863

Fig. 27
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, : - ] Using the different rear differential ASSY causes the
B: IDENTIFICATION drive line and tires to “drag” or emit abnormal noise

when 4WD is selected,

When replacing a rear differential ASSY, select the cor-
rect one according to the following table.

I

AN

. Location of labal

C3-154

Fig. 28

" Gear ratio _ Identi_fi_c_atioh mafk Part number Label stuck on rear differential

T 2
E | | Nomger 2701144230
Y- Ja 27011AA230 VISCOUS LSD
GEAR RATIO 3.D45

© FUII HEAVY INDUSTRIES LTD. | o
AN )

™

(Z’iﬁ}mnmumm

3000 W2 27011AA161 GEAR RATIO 3900

© FUII HEAVY INDUSTRIES LT0. vy 2 |

~

p
A en 2T011AATTT

4.111 w3 27011AA111 GEAR RATIO 4-1 1 1

© FUN HEAVY INDUSTRIES ETD.yy 3.
A S/

~

§
A en 2101TAR121

a.444 wa 27011AA121 cear ramio 4.444

© FUJI HEAVY INDUSTRIES LTD. vy 4
- W,

Fig. 29 B3-984G
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C: REMOVAL

1) Remove rear exhaust pipe and muffler.
2) Remove front cover of rear differential mount.

Fig. 30
3) Remove propeller shaft.

a. Prepare an oil can and cap since the transmission
oil flows out from the extension at removing propeller
shaft.. '

b. When removing propeller shaft, pay attention not
to damage the sliding surfaces of rear drive shaft
{extension} spline, oil seal and slesve yoke.

¢. Insert the cap into the extension to prevent trans-
mission oil from flowing out immediately after remov-
ing the propeller shaft.

4) Remove spring pins from DOJ of rear drive shafts.
5) Remove heat sealed cover.
6) Remove clamps and bracket of parking brake cable.

7} Remove lower differential bracket.

Lower differential

bracket
racke B2-156

Fig. 32
8) Support rear differential with transmission jack.

B2-157

Fig. 33
9) Remove self-locking nuts connecting rear differen-
tial to rear member.

Heat seated

cover

18
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10) Remove bolts which secure rear differential front
member to body. o)
Loosen bolt @) first, then removal bolts @ . <
Support front member with the use of a helper to pre- o(@- iy
vent it from dropping. ] ; | :
2 = |
i
B2-138
Fig. 38
D: DISASSEMBLY

Fig. 35

11) While slowly lowering transmission jack, move rear
differential forward and remove bolts from rear mem-
ber. : '

Fig. 36

Front member

B2-158

Fig. 37
13) Remove rear drive shaft from rear differential, and
remove rear differential from body.

To detect real cause of trouble, inspect the following
items before disassembling. (Refer to “ASSEMBLY" for
inspection procedures.)

e Tooth contact of hypoid drive gear and pinion, and
backlash

e Runout of drive gear at its back surface

e Turning resistance of drive pinion

1) Set ATTACHMENT on vise and install the differential
assembly to Attachment.

ATTACHMENT =
(398217700}

B3-160

Fig. 39
2) Drain gear oil by removing plug.
3) Remove spindles with special tool.

Special tool:
Non-LSD model
WRENCH (925560000)
LSD model
REMOVER {499095500)
INSTALLER (499247300)
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4) Remove rear cover by loosening retaining bolts.

B3-161

Fig. 40 :
5) Make right and left side bearing retainers in order to
identify them at reassembly. Remove side bearing
retainer attaching bolts, set ATTACHMENT to differen-
tial case, and extract right and left side bearing retainers
with a puller. '

Each shim, which is installed to adjust the side bearing
preload, should be kept together with its mating
retainer. '

ATTACHMENT.
(398467700}

ol
' TS
:zm\\tm\m\m\\m\\m\\ ‘

Side bearing retainar

Fig. 41
6) Pull out differential case.
Be careful not to permit the teeth to contact the case.

Differentlal case
B3-163

‘Fig. 42

7] When replacing side bearing, pull bearing cup from
side bearing retainer,

PULLER ASSY
(398527700)

Bearing cup

B3-164

Fig. 43
8) Extract bearing cone with PULLER SET.

a. Set Puller so that its claws catch the edge of the
bearing cone. .
b. Never mix up the right and left hand bearing cups
and cones, ' '

Do not attempt to disassemble the parts unless neces-
sary.

PULLER SET
(389627700)

83-165

Fig. 44
9) Remove drive gear by loosening drive gear bolts.

Differential case

B3-166

Fig. 45
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Further disassembling of viscous LSD ASSY is not
allowed,

10} Drive out pinion shaft lock pin from drive gear side.
The lock pin is staked at the pin hole end on the differ-

ential carrier; do not drive it out forcibly before uns-
taking it.

REMOVER
(899904100}

B3-167

Fig. 46
11). Draw out pinion mate shaft and remove pinion
mate gears, side gears and thrust washers.

The gears as well as thrust washers should be marked
or kept separated left and right, and front and rear.

12} Hold companion flange with FLANGE WRENCH
and remove drive pinion nut.

13) Extract the companion flange with a puller.

14) Press the end of drive pinion shaft and extract it
together with rear bearing cone, preload adjusting
spacer and washer,

Hold the drive pinion so as not to drop it.

DRIFT (398467700)

B3-168

Fig. 47

15) Remove rear bearing cone from drive pinion by
supporting cone with REPLACER.

REPLACER
{398517700)

B3-168

Fig. 48

16) Remove front oil seal from differential carrier.
17} Remove pilot bearing together with front bearing
cone,

Pilot bearing

Rear bearing cup

Front bearing

83170

Fig. 49

18) When replacing bearings, tap front bearing cup and
rear bearing cup in this order out of case by using
brass bar.

Groovs width:
12 mm (0.47 in)

Tap elternately with brass bar.

B3-171

Place the replacer so that its center-recessed side faces Fig. 50

the pinion gear.
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E: INSPECTION

Wash all the disassembled parts clean, and examine
them for wear, damage, or other defects, Repair or
replace defective parts as necessary.
1) Drive gear and drive pinion
{1) If abnormal tooth contact is evident, find out the
cause and adjust to give correct tooth contact at
assembly. Replace the gear if excessively worn or
incapable of adjustment.
(2) if crack, score, or seizure is evident, replace as a
set. Slight damage of tooth can be corrected by oil
stone or the like.

2) Side gear and pinion mate gear

(1} Replace if crack, score, or other defects are evi-
dent on tooth surface,
(2) Replace if thrust washer contacting surface is
worn or seized. Slight damage of the surface can be
corrected by oil stone or the like.

3) Bearing

Replace if seizure, peeling, wear, rust, dragging during

rotation, abnormal noise or other defect is evident.

4} Thrust washers of side gear and pinion mate gear

Replace if seizure, flaw, abnormal wear or other defect

is evident,

5) Oil seal

Replace if deformed or damaged, and at every disas-

sembling.

6) Differential carrier

Replace if the bearing bores are worn or damaged.

7) Differential case

Replace if its sliding surfaces are worn or cracked.

8) Companion flange

Replace if the oil seal lip contacting surfaces have flaws.

F: ASSEMBLY

1} Precautions for assembling

(1) Assemble in the reverse order of disassembling.’

Check and adjust each part during assembily.

(2) Keep the shims and washers in order, so that
they are not misinstalled. 7

(3) Thoroughly clean the surfaces on which the
shims, washers and bearings are to be installed.

(4} Apply gear oil when installing the bearings and
thrust washers,

(5). Be careful not to mix up the right and left hand
cups of the bearings.

(6) Replace the oil seal with new one at every disas-
sembly. Apply chassis grease between the lips {*)
when installing the oil seal.

P I _"
_—dm Y

B3-172

Fig. 51 . '

2) Adjusting preload for front and rear bearings.

Adjust the bearing preload with spacer and washer
between front and rear bearings. Pinion height adjust-
ing washer has nothing to do with this adjustment. The
adjustment must be carried out without oil seal.

{1) Press front and rear bearing cups into differential
. carrier,

HANDLE & DRIFT'KIT
" {397471600})

B3-173|.

Fig. 52
{2) Insert DUMMY SHAFT with pinion height adjust-
ing washer and rear bearing cone fitted on it into
case.

Reuse the used washer if they show normal tooth con-

tact pattern when checked before disassembly.
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Pinion helght adjusting washer
Preload edjusting spacer
Preload edjusting washer

3 )
DUMMY COLLAR DUMMY SHAFT
(398507703} (398607702)
- B3-174 B3-177
Fig. 53 . , Fig. 55
{(3) Then, instali preload adjusting spacer and

washer, front bearing cone, DUMMY COLLAR, com-
panion flange, washer and drive pinion nut.

" {4) Turn Dummy Shaft with hand to make it seated,
and tighten drive pinion nut while measuring the pre-
load with spring balance as shown in the figure.

~ Select preload adjusting washer and spacer so that
the specified preload is obtained when nut is tight-
ened to the specified torque.

a. Bé careful not to give excessive preload.

b. When tightening the drive pinion nut, lock Dummy
Shaft with BLOCK as illustrated here.

DUMMY
SHAFT
{398507702)
BLOCK
{398507704)

B3-175

Fig. 54

Torque {Drive pinion nut):
167 — 196 N*m {17.0 — 20.0 kg-m, 123 — 145
ft-ib)

Front & rear bearing preload

For new bearing:
1986 —28.4 N (2.0 — 2.9 kg, 4.4 — 6.4 Ib}
at companion flange bolt hole

For used bhearing:
8,34 — 16.67 N {0.85 — 1.7 kg, 1.87 — 3.75 Ib}
at companion flange bolt hole

Preload adjusting washers

Length mm {in}

Part No.
383705200 2,59 {0.1020)
383715200 2.57{0.1012)
383725200 2,56 [0.1004)
383735200 2.53 (0.0996)
383745200 2.51 {0.0988)
383765200 2.49 (0.0080)
383765200 2.47 {0.0972)
383775200 2.46 (0.0966)
383785200 2.43 (0.0957)
383795200 2.41 (0.0949)
383805200 2,39 {0.0941)
383815200 2.37 {0.0933)
383825200 2,35 {0.0925)
383835200 2.33 (0.0817)
383845200 2,31 (0.0909)

Preload adjusting spacers

Part No. Length mm {in)
383685201 56.2 (2.213)
383695202 56.4 {2.220)
383695203 56.6 (2.228)
383695204 56.8 (2.236)
383685206 B7.0 {2.244)
383695206 57.2 {2.252)

3) Adjusting drive pinion height
Adjust drive pinion height with washer installed
between rear bearing cone and the back of pinion gear.
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rrY Install Dummy Shaft, Collar and Gauge, as shown  Pinion height adjusting washers
' Fiin the figure, and apply the specified preload on the

| pearings. (Refer to 2.) Adjusting preload for front and Part No. Thickness mm (in}
" rear bearings. 383495200 3.00 (0.1217)
At this time, install a pinion height adjusting washer 383505200 3.12 (0.1228)
which is temporarily seiected or the same as that used 383515200 3,15 (0.1240)
before. 383525200 3.18 {0.1252)
' DUMMY SHAFT GAUGE 383535200 3.21{0.1284)
DUMMY COLOR (398507702) o N {398507701) 383545200 3.24 (0.1276)

{398507703)
383666200 3.27 (0.1287)
383565200 3.30 {0.1209}
383575200 3,33(0.1311)
383585200 _ 3.36 {0.1323)
383595200 3.39 {0.1335)
383605200 3.42 (0.1346)
Pinion height 383615200 3.46 (0.1358) ‘
sdjusting washer 383626200 " 32.48 (0.1370}
~ B3-176

Fig. 56 383635200 . 351(0.1382)
: 383645200 ' 364 {0.1394
(2) Measure the clearance N between the end of )
Gauge and the end surface of Dummy Shaft by using 383656200 3.57 {0.14086)
a thickness gauge. 383665200 380 (0.1417)
Make sure there is no clearance between the case and 383675200 .3.63 (0.1428)
Gauge. 383685200 3.66 (0.1441)

{(3) Obtain the thickness of pinion height adjusting
washer to be inserted from the following formula, 4} Install the selected pinion height adjusting washer
and replace the temporarily instalied washer with this on drive pinion, and press the rear bearing cone into
one. position with INSTALLER.
T= To + N- {Hx0.01) — 0.20 {mm)} '
where | [
T = Thickness of pinion height adjusting washer
(mm) : '
To = Thickness of washer temporarily inserted
{mm}) '
N = Reading of thickness gauge (mm)
= Figure marked on drive pinion head Drive pinion
{Example of calculation)
To= 220 + 1.20 = 3.40 mm
N=023mmH= +1, s
T= 340+ 023 —0.01 —0.20 = 3.42
Resuit: Thickness = 3.42 mm
Therefore use the washer 383605200. 83178
: Fig. 57
5} Insert drive pinion into differential carrier, install the
previously selected preload adjusting spacer and
washer.
8) Press-fit front bearing cone into case.
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10) Install self-locking nut with washer.

INSTALLER (899580100)

DUMMY COLLAR
(398507703)

WEIGHT (398780104)

FLANGE WRENCH

. B3-179 (398427700}
Fig. 58 .
7) Insert spacer, then press-fit pilot bearing with - B3182
WEIGHT and INSTALLER. Fig. 61
Torque (Drive pinion nut):
167 — 196 N*m (17.0 — 20.0 kg-m, 123 — 145
———— ft-1b)

11) Assembling differential case

Install side gears and pinion mate gears, with their
thrust washers and pinion mate shaft, into differential
case, :

INSTALLER (899580100)
 Pilot bearing

Apply gear oil on both sides of the washer and on the
side gear shaft before installing.

Insert the pinion mate shaft into the differential case
B3180| py aligning the lock pin holes.

“{1) Measure the clearance between differential case
and the back of side gear.
(2) Adjust the clearance as specified by selecting
side gear thrust washer,

Fig. 59

8) Fit a new oil seal with DRIFT,

Apply grease between the oil seal lips. (Refer to 1.)
Precautions for assembling.

Special tool:

DRIFT (398417700} Side gear back clearance:

0.1 — 0.2 mm (0.004 — 0.008 in)

9) Press-fit companion flange with INSTALLER and

WEIGHT Side gear thrust washers
Part No. Thickness mm {in}
383445201 0,76 — 0.80 (0.0295 — 0.0315)
383445202 0.80 — 0.85 {0.0316 — 0.0335}

383445203 0.85 — 0.80 (0.0336 — 0.0354)

INSTALLER (899874100}

(3} Check the condition of rotation after applying oil
Companion flange

to the gear tooth surfaces and thrust surfaces.

{4} After driving in pinion shaft lock pin, stake the
both sides of the hole to prevent pin from falling off.
{6} Install drive gear on differential case,

Torque (Drive gear bolt}:

B3181] 93— 113 N'm (9.5 — 11.5 kg-m, 69 — 83 ft-Ib)

Fig. 60

Tighten diagonally while tapping the bolt heads.
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12) Before installing side-bearing, measure the bearing , ‘
width by using a dial gauge, WEIGHT and GAUGE.

' gtandard bearing width:
| 20.00 mm {0.7874 in)

Set the dial gauge needle to zero, using a standard
pearing or block of specified height in advance.

GAUGE : B3-185)
{398237700) . _ .
Fig. 64 &
T, (Left) = (A+ C + G, — D) x0.01 + 0.76 — E
(mm) ;
(Righty = (B + D + G,} x0.01 + 0.76 — F (mm}
& T, : Thickness of left and right side bearing
retainer shim {mm}
Number marked on differential carrier. ‘
Number marked on differential case.
B3-183 : Difference of width of left and right side
Fig. 62 bearing from standard width 20.0 mm,
expressed in a unit of 0.01 mm. For
example, if the bearing measured width
is 19.89 mm, value of E or F is as fol-

WEIGHT
(398227700}

=
- N

mo >
oo o
o mw

13) Press side bearing cone onto differential casé_n with
DRIFT and ADAPTER included in PULLER SET

398527700).
{ ) lows. 20.00 — 19.89 = 0.11 (E or F)
G,& G, : Number marked on side bearing
retainer.

Differential carrier Differential case

DRIFT (398487700)

of [

i
'f///u L) v
ADAPTER (398497701 e X YTH|

Side bearing
ratainer

B3-184

Fig. 63 .
14) Adjusting side bearing retainer shims 83-185

(1) The drive gear backlash and side bearing preload Fig. 65

can be determined by the side bearing retainer shim \ . _
thickness. : : If a number is not marked, regard it as zero.

{(2) When replacing differential case, differential Use several shims to obtain the calculated thickness.

carrier, side bearing and side bearing retainer, obtain
the right and left retainer shim thickness from the
following formulas. '

26




AWD SYSTEM

[W2F0] 3-4

Side bearing retainer shims

Part No. ' Thickness mim {in}
383475201 0.20 (0.0079)
383475202 0.25 (0.0098)
383475203 0.30 {0.0118)
383475204 0.40 {0.0157)
383475205 0.50 {0.0197)

Example of calculation
Ex. 1

A=5B=5C=3D=30G=40G,=1,

E= 010mm,F= 0.15 mm
Left side
={(A+ C+ G, —D}x0.01 + 0.76 — E
=5+ 3+ 4—3)x00‘| + 0.76 — 0.10
= 0,09 + 0.76 — 0.10 = 0,75 mm
The correct shims are as follows
Thickness Q'ty

026 x 1 = 0.256

050 x 1 ='0.50

Total shim thickness = 0.75 mm
nght side

=B+ D+ G,)x001+ 076 —F

{5+ 3+ 1)x0.01 + 0.76 — 0.15

0.09 + 0,76 — 0.15

0.70 mm

The correct shims are as follows
Thickness Q'ty

0ol [I

0,20 x 1 = 0,20

050 x 1 = 050

Total shim thickness = 0.70 mm
Ex. 2 '

A=2B=3C=0D=3G, =

E=022mm, F= 010 mm
Left side

={A+ C+ G,—D}x0.01+ 076 —E

(2+ 0+ 2—3)x001 + 0.76 — 0.22
0.01 + 0.76 — 0.22
0.55 mm '
The correct shims are as follows

Thickness Q'ty

2_: Ga = 3,

026 x 1 = (.25
030 x 1 = 0.30
Total shim thickness = 0.55 mm
. Right side

T,=(B+ D+ G,) x0.01+ 0.76 —F

(3+ 3+ 3)x0.01+ 076 —0.10

0.09 + 0.76 — 0.10

0.75 mm

The correct shims are as follows
Thickness Q'ty

hnon

025 x 1 = 0.25
050 x 1 = 0.50
Total shim thickness = 0.756 mm

(3) Install the differential case ASSY into differential
. carrier in the reverse order of disassembling.

(4) Fit the selected shims and O-ring on side bearing

retainer and install them on differential carrier with

the arrow mark on the retainer directed as shown in

Figure,

Be careful that side bearing cup is not damaged by
bearing roller.

B3-187

Fig. 66
(5) Tighten side bearlng retainer bolts,

On vehicle with LSD, apply a coat of Three Bond 1215
(P/N 004403007) to threads.

Torque {Side bearing rétainar):
9 — 12 N*'m {0.9 — 1.2 kg-m, 6.5 — 8.7 ft-Ib)

{6) Measure the drive gear-to-drive pinion backlash.
If the reading is not within the specified range, cor-
rect by decreasing the shim thickness on one side
and increasing the shim thickness on the other side
the same amount. Total shim thickness must be the
same to maintain proper preload.

Backlash: 0.10 — 0.20 mm (0.0039 — 0.0079 in)

B3-188

Fig. 67
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i if(?») At the same time, measure the turning resistance

of drive pinion. Compared with the resistance when

- differential case is not instalied, if the increase of the

resistance is not within the specified range, readjust
side bearing retainer shims.

Turning resistance increase:
0.1 — 0.6 N*'m {1 — 6 kg-cm, 0.9 — 5.2 in-Ib)

{8) Recheck drive gear-to-pinion backlash after read-
justing shims.

(9) Check the drive gear runout on its back surface,
and make sure pinion and drive gear rotate smoothly.

Limit of runout:
0.05 mm (0.0020 in)

B3-189

Fig. 68
16} Checking and adjusting tooth contact of drive gear.

(1) Paint evenly both sides of three or four teeth on
drive gear with red lead. Check the contact pattern
after rotating drive gear several revolutions back and
forth until definite contact pattern develops on drive
gear.

{2) When the contact pattern is incorrect, readjust
according to the instructions given in “Tooth contact
pattern”.

Be sure to wipe off red lead completely upon com-
pletion of adjustment.

(3) After completing the above adjustment, install oil
seal in side bearing retainer.

a. Use DRIFT {398437700) to press the oil seal into
position.
b. Apply chassis grease between the oil seal lips.

{4) Install rear cover.

Torque {Rear cover bolt):
19 — 25 N*m (1.9 — 2.6 kg-m, 14 — 19 ft-Ib}

16) Assemble spindle into differential and tighten bolt
with WRENCH. (Non-LSD model)

Special tool:
WRENCH (925560000)

17) After assembling circlip on spindle, set spindle into
differential and install by hitting it with a plastic ham-
mer, {LSD model)

RH

B3-863

Fig. 69

G: MOUNTING

1} While raising rear differential with a transmission -
jack, insert rear drive shaft DOJ into differential spindle.
Tighten four self-locking nuts at the front and two self-
locking nuts at the rear.

2) Position front member on body by passing it under
parking brake cable, and secure to rear differential.

3) Install other parts in the reverse order of dismount-
ing.

4) After installation fill differential carrier with gear oil to
the upper plug level.

Apply fluid packing to plug.

Fluid packing:

Three-bound 1205 or equivalent
Oil capacity:

0.8 ¢ (0.8 US qt, 0.7 Imp qt)
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TOOTH CONTACT PATTERN

Condition

Adjustmant

Correct tooth contact,

Tooth contact pattern slightly shifted towards
1108 under no load rotation,

LWI}e’n loaded, contact pattern movas toward
eel,

Contact pattern

74

_{Face contact

Backlash Is too large.

e —— -

This may ceuse noise and chipping at tooth
ends.

Increasa thickness of drive pinfon haight
adjusting washer in order to bring drive pin-
ien closer 1o driva gear center.

Flank contact

Backlash Is too small.

e e r————

This may cause noise and steppad wear on
surfaces.

-

Reduce thickness of drive pinion height ad-
justing washer In order to move drive pinion
away from drive gear,

Toe contact

e ———

Contact area is small.
This may cause chipping at toe ends,

-

Adjust as for flank contact.

Heel contact

———————————

Contact area is small,
This may cause chipping at heel ends.

=) .

Adjust as for faca contact.

Fig. 70
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T TROUBLESHOOTING

1. Rear Differential

Symptom and possible cause | Remedy

Qil leakage

® Worn, scratched, or incorrectly seated front or side oil seal Repair or replace.
Scored, battered, or excessively worn slldlng surface of compan- |
ion flange.

# Clogged or damaged air breather. ' Clean, repair or replace.

# Loose bolts on differential spindle or side retainer, or incorrectly Tighten bolts to specified torque. Replace Q-1ing.
fittad O-ring.

e Loose rear cover attaching bolts or damaged gasket. . T!ghten bolts to specmad torque, Replace gasket and apply Ilqmd
o packing.
® Loose oil filler or drain plug. -Flenghten and apply I:qmd packing.
® Wear, damage or incorrectly fitting for spindle, side retainer and oil | Repair or replace.
seal.
Serure

Seized or damaged parts should be rap!aced and also other parts should be ihorough[y checked for any defect and should be repaired
" of replacad as required. ‘ ’

e Insufficient backlash for hypoid gear. ’ | Readjust or replace.
e Excossive prel;iad for ‘sid_(_a,- rear, or front bearing. :| Readjust or replace.
e |nsufficient or improper oil used. Hepiace seized part and fill with specified oil to spacified level.
Damage S
Damaged parts should be replaced and also other parts should be thoroughly checked for any defect and shoutd be repaired or replaced
as requited. o ) ’ .
L Improper backiash for hypond gear, - ' Replace.

‘@ Insufficient or excessive praload for side, rear, or front bearing;" Readjust or replace.

® Excessive backlash for differential gear. Replace gear or thrust washer,
| @ Loose bolts and nuts such as drive gear bolt. Retighten.
¢ Damage due to overloading. . Replace.

Noises when starting or shifting gears o . o
Noises may be caused by differential ASSY, universal 10|nt,. wheel bearing, étc. Find ‘out what is actually making noise before disas-

sambly.
o Excessive backlash for hypoid gear. Readjust.
e Excessive backlash for differential gear. Replace gear or thrust washer.
. Insuffic_:ient prgload for fronf or rear bearing. Readjust.
® Loose dfive pinion nut. Tighten to specified torque.
e Loose bolts and nuts such as side bearing retainer attaching bolt. | Tighten to specified torque.
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4WD SYSTEM [T200] 3-4

Symptom and possible cause l Remedy
Noises whan cornering
® Damaged differential gear. Rap!ace;
* Excessive wear or damage of thrust washer. Reptlace.
® Broksn pinion mate shaft. Replace.,
® Seized or damaged side bearing. Replace.
Gear noises

Since noises from engine, muffler, transmission, propsller shaft, wheel bearings, tires, and body are sometimes mistaken for noises from
differential ASSY, be careful in checking them. Inspection methods to locate noises include coasting, accelerating, cruising, and jack-
ing up all four wheels. Perform these inspections according to condition of trouble. When listening to noises, shift gears into four wheel
drive and fourth speed position, trying to pick up only differential noise.

® Improper tooth contact of hypoid gear. Readjust or replace hypoid gear set.
® Improper backlash for hypeid gear, Readjust.

¢ Scored or chipped teeth of hypoid gear. Replace hypoid gear set.

® Seized hypoid gear. Replace hypoid gear set.

® Improper praload for front or rear bearings. Readjust. '

® Seized, scored, or chipped front or rear bearing. Replace.

¢ Seized, scored, or chipped side bearing. Replace.

® Vibrating differential carrier. Replace.

2. Propeller Shaft

Trouble and possible cause i Remedy

Vibration of propeller shaft
Vibration is caused by propeller shaft during operation and is transferred to vehicle body. Generally vibration increase in proportion to
vehicle speed.

® Worn or damaged universal joint. Replace,
® Unbalanced propeller shaft due to bend or dent, Replace.,
& Loose installation of propeller shaft, Retighten.

® Worn or damaged center bearing and damaged center mounting

rubber. Replace.

Tapping when starting and noise while cruising, caused by propeller shaft.

* Worn or damaged universal joint. Replace.
* Warn spline of sleeve yoks. Replace.
¢ Loose installation of propeiler shaft. Retighten.
® Loose installation of joint. Replace.

® Worn or damaged center bearing and damaged center mounting

rubber. Replace.

Vibration while cruising may be caused by an unbalanced tire, improper tire inflation pressure, improper wheel
alignment, etc,
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