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Special Tools

Ref. No Tool Number Description Qty Page Reference

® 07JAF ~ PM7011A Clutch Alignment Disc 1 12-7

® 07JAF - PM7012A Clutch Alignment Shaft 1 12-7,8,10, 11
® 07LAB - PV00100 or Ring Gear Holder 1 12-7,9, 10, 11

07924 - PD20003

O) 07746 - 0010100 Attachment, 32 x 35 mm 1 12-10

® 07749 - 0010000 Driver 1 12-10

® 07936 - 3710100 Handie 1 12-7, 8,10, 1
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lllustrated Index

NOTE:

e Whenever the transmission is removed, clean and grease the release bearing sliding surface.

o |f the parts marked with an asterisk (*} are removed, the clutch hydraulic system must be bled (see page 12-6).
e Inspect the hoses for damage, leaks, interference, and twisting.

*RESERVOIR
HOSE

*RESERVOIR TANK
ASSIST SPRING

6 x 1.0 mm
9.8 N-m (1.0 kgf-m,
7.2 ibf-ft)

*CLUTCH LINE
15 N-m (1.5 kgf-m,
11 Ibf-ft)

*CLUTCH LINE
19 N-m (1.9 kgf-m,
14 ibf-ft)

*CLUTCH MASTER CYLINDER
Removal/installation, page 12-5

CLUTCH PEDAL
Adjustment, page 12-4

8 x 1.25 mm
25 N-m (2.6 kgf-m,

19 lbf-ft}
RELEASE BEARING

Removal/lnspection, page 12-11
Installation, page 12-12

g FLYWHEEL
¥ Inspection, page 12-9
Replacement, page 12-9

CLUTCH DISC
Removal/lnspection, page 12-8
Installation, page 12-10

118 N-m (12.0 kgf-m, 86.8 Ibf-ft)

PRESSURE PLATE
Removal/lnspection, page 12-7
Installation, page 12-10

9.8 N-m (1.0 kgf-m,
“ 372 Ibt-ft)

8 x 1.25 mm

TRANSMISSION VX 22 Nem (2.2 kgf-m, 16 Ibf-ft)

See section 13

*SLAVE CYLINDER
Removal/Installation, page 12-6

*CLUTCH LINE
15 N-m (1.5 kgf-m, 11 Ibf-ft)
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Clutch Pedal

Adjustment
NOTE: 5. Turn the clutch switch (or adjusting bolt) in an addi-
® To check the clutch interlock switch and clutch tional 3/4 to 1 full turn.
switch, see section 23.
e The clutch is self-adjusting to compensate for wear. 6. Tighten locknut A.
CAUTION: If there is no clearance between the 7. Loosen locknut B or the clutch interfock switch.
master cylinder piston and push rod, the release
bearing is held against the diaphragm spring, 8. Measure the clearance between the floor board and
which can result in clutch slippage or other clutch clutch pedal with the clutch pedal fully depressed.
problems.
9. Release the clutch pedal 15 - 20 mm (0.59 - 0.79 in)
1. Loosen locknut A, and back off the clutch switch (or from the fully depressed position and hold it there.
adjusting bolt) until it no longer touches the clutch Adjust the position of the clutch interlock switch so
pedal. that the engine will start with the clutch pedal in
this position.
2. Loosen locknut C, and turn the push rod in or out to
get the specified stroke (®) and height (©) at the 10. Thread in the clutch interlock switch an additional
clutch pedal. 3/4 to 1 full turn.
3. Tighten locknut C, 11. Tighten locknut B.
4. Thread in the clutch switch (or adjusting bolt) until
it contacts the clutch pedal. ASSIST SPRING

(P/N 08798 —9002)

PUSH ROD \

CLUTCH MASTER CYLINDER

Y

\

—

LOCKNUT C
18 N+m (1.8 kgf-m, 13 Ibf-ft)

.
.

ITIITRIIPIIIEIOREROTIRIIIIIIONIIIIIRISON S ARRIR IO AN IIRIIINI,
C_

v

.

Vs

a?,/"

LOCKNUT B
9.8 N-m (1.0 kgf'm, 7.2 ibf-ft)

] a——-cwrcu INTERLOCK SWITCH

CLUTCH SWITCH
{or ADJUSTING BOLT)

0
N
N

LOCKNUT A
9.8 N°m (1.0 kgf-m, 7.2 Ibf-ft}

® (STROKE at PEDAL): 130 ~ 140 mm (5.12 - 5.51 in) N

// //1,
Lo
©

(TOTAL CLUTCH PEDAL FREE PLAY): 12 - 21 mm (0.47 - 0.83 in) include the pedal play 1 - 10 mm (0.04 - 0.39 in)
© (CLUTCH PEDAL HEIGHT): 165 mm (6.50 in) to the floor
© (CLUTCH PEDAL DISENGAGEMENT HEIGHT): 83 mm {3.27 in) minimum to the floor

124



Clutch Master Cylinder

Removal/Installation

CAUTION:

o Do not spifl brake fluid on the vehicle; it may damage
the paint; if brake fluid does contact the paint, wash
it off immediately with water.

e Plug the end of the clutch line and reservoir hose
with a shop towel to prevent brake fluid from com-
ing out.

1. The brake fluid can be removed from the clutch
master cylinder reservoir with a syringe.

2. Disconnect the clutch line and reservoir hose from
the clutch master cylinder.

CLUTCH LINE
19N-m (1.9 kgfem,
14 Ibf-ft)

RESERVOIR
HOSE

CLUTCH
MASTER
CYLINDER

3. Pry out the cotter pin, and pull the pedal pin out of
the yoke. Remove the nuts.

NUTS
8 x 1.25 mm
13 N:m (1.3 kgf-m, 9.4 1bf-ft)

COTTER PIN

Replace. PEDAL PIN

e

(P/N 08798 —9002)

4.

5.

Remove the clutch master cylinder.

CLUTCH MASTER CYLINDER

Install the clutch master cylinder in the reverse
order of removal.

NOTE: Bleed the clutch hydraulic system (see page
12-6).
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Slave Cylinder

Removal/Installation

CAUTION:

o Do not spill brake fluid on the vehicle; it may damage
the paint; if brake fluid does contact the paint, wash
it off immediately with water.

e Plug the end of the clutch line with a shop towel to
prevent brake fluid from coming out.

'—ﬁl: Super High Temp Urea Grease (P/N 08798 -

o 9002).
: Brake Assembly Lube or equivalent rubber
grease.

1. Disconnect the clutch line from the slave cylinder.

" CLUTCH
LINE

SLAVE
CYLINDER

2. Remove the slave cylinder from the clutch housing.

12-6

3. Install the slave cylinder in the reverse order of
removal.

NOTE: Make sure the boot is installed on the slave
cylinder.

CLUTCH LINE
15 N-m (1.5 kgf-m, 11 Ibf-ft)

SLAVE CYLINDER

' =

@
Qo Q@
Q

(P/N 08798 ~9002)

Mé;] -
2

Nisise

i 8 x 1.25 mm
\TKe 22 N-m (2.2 kgf-m.
2 16 Ibf-ft)
BOOT

/i R
= GREASE =
(Brake Assembly
Lube)

4. Bleed the clutch hydraulic system.

e Attach a hose to the bleeder screw, and suspend
the hose in a container of brake fluid.

e Make sure there is an adequate supply of fluid at
the clutch master cylinder, then slowly pump the
clutch pedal until no more bubbles appear at the
bleeder hose.

o Refill the clutch master cylinder with fluid when
done.

e Always use Genuine Honda DOT 3 Brake Fluid.
Using a non-Honda brake fluid can cause corro-
sion and decrease the life of the system.

e Confirm clutch operation, and check for leaking

fluid.

BLEEDER SCREW
- 7.8 N-m (0.8 kgf-m, 5.8 Ibf-f1)



Pressure Plate

Removal/Inspection

1. Inspect the fingers of the diaphragm spring for wear
at the release bearing contact area.

2. Check the diaphragm spring fingers for height using
the special tools and a feeler gauge.

Standard (New): 0.6 mm (0.02 in) max.
Service Limit: 1.0 mm (0.04 in)

FEELER GAUGE

CLUTCH ALIGNMENT DISC
07JAF—-PM7011A

CLUTCH ALIGNMENT SHAFT
07JAF—-PM7012A

HANDLE

07936~-3710100

If the height exceeds the service limit, replace the
pressure plate.

3. Install the special tools.

PRESSURE PLATE
MOUNTING

CLUTCH ALIGNMENT
RING GEAR HOLDER 07JAF—-PM7012A SHAFT

07LAB—PV00100 HANDLE
or 07936—-3710100

07924 -PD20003

RING GEAR HOLDER
ADJUSTER NUT
ADJUSTER BOLT

4. To prevent warping, unscrew the pressure plate
mounting bolts in a crisscross pattern in several
steps, then remove the pressure plate.

Inspect the pressure plate surface for wear, cracks,
and burning. )

Inspect for warpage using a straight edge and feeler
gauge. -

NOTE: Measure across the pressure plate at three
points.

Standard (New): 0.03 mm {0.001 in) max.
Service Limit:  0.15 mm (0.006 in)

STRAIGHT EDGE

FEELER GAUGE \

PRESSURE PLATE

If the warpage exceeds the service limit, replace the
pressure plate.

12-7



Clutch Disc

Removal/Inspection

1.

Remove the clutch disc and special tools.

CLUTCH DISC

CLUTCH ALIGNMENT SHAFT
07JAF-PM7012A HANDLE

07936—3710100

Inspect lining of the clutch disc for signs of slipping
or oil. If it is burned black or oil soaked, replace it.

Measure the clutch disc thickness.
Clutch Disc Thickness:

Standard (New): 8.5 -9.1 mm (0.33 - 0.36 in)
Service Limit: 5.5 mm (0.22 in)

CLUTCH DISC

If the thickness is less than the service limit, replace
the clutch disc.

12-8

Measure the depth from the lining surface to the
rivets, on both sides.

Rivet Depht:
Standard (New): 1.3 - 1.9 mm (0.05 - 0.07 in) min.
Service Limit: 0.2 mm (0.01 in)

CLUTCH DISC

LINING SURFACE
RIVET

— P S 4 Jd - -

- .‘~"_°ILL:!I_.‘_ -

If the depth is less than the service limit, replace the
clutch disc.



Flywheel

Inspection

1. Inspect the ring gear teeth for wear and damage.

2. Inspect the clutch disc mating surface on the fly-
wheel for wear, cracks, and burning.

3. Measure the flywheel runout using a dial indicator
through at least two full turns. Push against the fly-
wheel each time you turn it to take up the crank-
shaft thrust washer clearance.

NOTE: The runout can be measured with engine
installed. '

Standard (New): 0.05 mm (0.002 in) max.
Service Limit:  0.15 mm (0.006 in)

FLYWHEEL

D!AL INDICATOR

If the runout exceeds the service limit, replace the
flywheel.

4. Turn the inner race of the ball bearing with your fin-
ger. The ball bearing should turn smoothly and qui-
etly. Check that the ball bearing outer race fits tightly
in the flywheel. If the inner race does not turn
smoothly, quietly, or fit tight in the flywheel, replace
the ball bearing.

FLYWHEEL

BALL BEARING

Replacement

1. Install the special tool.

FLYWHEEL

MOUNTING
BOLTS

RING GEAR HOLDER
07LAB-PV00100
or

07924 —-PD20003

2. Remove the flywheel mounting bolts in a crisscross
pattern in several steps as shown, and remove the
flywheel.

3. Remove the ball bearing from the flywheel.

DRIFT

PUNCH \

FLYWHEEL

BALL
BEARING

/

R— - B

{cont’d)
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Flywheel

Clutch Disc,
Pressure Plate

Replacement (cont’d)

4. Drive the new ball bearing into the flywheel using
the special tools as shown.

DRIVER
07749—-0010000

ATTACHMENT,
32 x 35 mm
07746-—-0010100

FLYWHEEL

\

-_— e——
BALL BEARING

5. Align the hole in the flywheel with the crankshaft
dowel pin and install the flywheel. Install the mount-
ing bolts finger-tight.

6. Install the special tool, then torque the flywheel
mounting bolts in a crisscross pattern in several steps
as shown.

MOUNTING BOLTS
118 N°m (12.0 kgf-m,
87 Ibf-ft)

FLYWHEEL

RING GEAR HOLDER
O07LAB—-PV00100
or

07924 -PD20003

12-10

Installation

1. Install the special tool.

CLUTCH DISC

HANDLE
07936—-3710100

(P/N 08798 —9002)

RING GEAR HOLDER

07LAB—PV00100 CLUTCH ALIGNMENT SHAFT

or
07924 —PD20003 07JAF-PM7012A

2. Install the ciutch disc using the special tools.

3. Install the pressure plate.

PRESSURE PLATE

CLUTCH ALIGNMENT SHAFT
07JAF—PM7012A
HANDLE

or _ 100
07924 -PD20003 07936-371010

RING GEAR HOLDER
07LAB—-PV00100



Release Bearing

4.

Torque the mounting bolts in a crisscross pattern as
shown. Tighten them in several steps to prevent
warping the diaphragm spring.

8 x 1.25 mm
25 N°m (2.6 kgf'm, 19 Ibf-ft)

RING GEAR HOLDER CLUTCH ALIGNMENT SHAFT
07LAB—-PV00100 07JAF —PM7012A

or HANDLE

07924 -PD20003 07936—-3710100

Remove/Inspection

1. Remove the release fork boot from the clutch housing.

2. Remove the release fork from the clutch housing by
squeezing the release fork set spring with pliers.
Remove the release bearing.

RELEASE BEARING

RELEASE FORK

3. Check the release bearing for play by spinning it by
hand.

CAUTION: The release bearing is packed with
grease. Do not wash it in solvent.

4. If there is excessive play, replace the release bear-
ing with a new one.
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Release Bearing

installation

NOTE: Use only Super High Temp Urea Grease (P/N
08798 - 9002).

1. With the release fork slid between the release bear-
ing pawls, install the release bearing on the main-
shaft while inserting the release fork through the
hole in the clutch housing.

RELEASE FORK BOLT
12 x 1.25 mm
29 N-m (3.0 kgf-m, 22 Ibf-ft)

—SamE

(P/N 08798 --9002)

(P/N 08798 —-9002)

(P/N 08798 —9002)
0.3-0.9 g (0.01—0.03 oz)

2. Align the detent of the release fork with the release
fork bolt, then press the release fork over the release
fork bolt sequarely.

12-12

3. Move the release fork right and left to make sure that
it fits properly against the release bearing, and that
the release bearing slides smoothly.

RELEASE
BEARING

RELEASE
FORK

4. install the release fork boot; make sure the boot seals
around the release fork and clutch housing.
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Special Tools

07947 - 6110500

Ref. No. Tool Number Description Qty Page Reference
® 07GAJ - PG20110 Mainshaft Holder 1 13-38
® 07GAJ - PG20120 Collar 1 13-37
® 07GAJ - PG20130 Mainshaft Base 1 13-37
*@ 07736 - AO1000A Adjustable Bearing Puller, 25 — 40 mm 1 13-34,35
® 07746 ~ 0010300 Attachment, 42 x 47 mm 1 13-34, 35
® 07746 - 0010400 Attachment, 52 x 55 mm 1 13-34, 35
@ 07746 - 0030100 Driver, 40 mm 1.D. 1 13-19, 24
31,32
07746 - 0030300 Attachment, 30 mm I.D. 1 13-19, 24
O] 07746 - 0030400 Attachment, 35 mm I.D. 1 13-19, 24
07749 - 0010000 Driver 1 13-34, 35, 43
(D) 07JAD - PH80101 Driver Attachment 1 13-43
@@ 07JAD - PH80200 Pilot, 26 x 30 mm 1 13-43
@ 07947 - 6110501 or Seal Driver Attachment 1 13-43

* Must be used with commercially-available 3/8”-16 Slide Hammer.
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Maintenance

Back-up Light Switch -

Transmission Qil

NOTE: Check the transmission oil with the engine OFF
and the vehicle on level ground.

1. Remove the oil filler plug, then check the level and
condition of the oil.

OIL FILLER PLUG

44 N-m (4.5 kgf-m, 33 Ibf-ft)
Proper Level

WASHER
Replace.

2. The oil level must be up to the filler hole. If it is
below the hole, add oil until it runs out, then rein-
stall the oil filler plug with a new washer.

3. If the transmission oil is dirty, remove the drain
plug and drain the oil.

4. Reinstall the drain plug with a new washer, and
refill the transmission with the recommended oil to
the proper level.

NOTE: The drain plug washer should be replaced at
every oil change.

5. Reinstall the oil filler plug with a new washer.

Qil Capacity
1.8¢ (1.9 US qt, 1.6 Imp qt) at oil change
1.9¢ (2.0 US qt, 1.7 Imp qt) at overhaul

Always use Genuine Honda Manual Transmission
Fluid (MTF). Using motor oil can cause stiffer shift-
ing because it dose not contain the proper additives.

OIL FILLER PLUG
44 N-m (4.5 kgf-m, 33 Ibf-ft)

WASHER
Replace.

‘ \\//WASHER

Replace.

\W'/’/ L
A=
7>

DRAIN PLUG
39 N:m (4.0 kgf-m, 29 ibf-ft)

Replacement

NOTE: To test the back-up light switch, see section 23.

1. Disconnect the connector, then remove the back-up
light switch connector from the connector clamp.

2. Remove the back-up light switch.

BACK-UP LIGHT SWITCH

WASHER
25 N-m (2.5 kgf-m, 18 Ibf-ft)  goriace.

3. Instail the new washer and back-up light switch.

4. Connect the back-up light switch connector.
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Troubleshooting

Reverse Gear Noise Reduction System

Whenever the clutch pedal is depressed to shift into reverse, the mainshaft continues to rotate because of its inertia.

The resulting speed difference between mainshaft and reverse idler gear produces gear noise.

The reverse gear noise reduction system employs a cam plate which was added to the reverse shift holder. When shifting
into reverse, the 5th/reverse shift piece, connected to the shift lever, rotates the cam plate. This cause the 5th synchro set
to stop the rotating mainshaft. As there is no speed difference between mainshaft and reverse idler gear, there will be less
gear noise.

NOTE: This system is not a fully-synchronized gear noise reduction system.
Therefore, you may hear gear noise when

@ you shift into reverse with the vehicle not yet completely stopped.

@ you shift quickly into reverse during fast idling.

Gear noise is present when shift-
ing into reverse after the engine
is started.

Test-drive the vehicle.

Is the gear nose present when YES Replace the 5th synchro hub and
shifting into 5th gear? sleeve as a set.
NO

Measure the clearance between
5th shift fork and 5th synchro
sleeve (see page 13-26).

Is the clearance 1.0 mm (0.04 NO Replace the 5th shift fork or 5th
in) or less? synchro sieeve.

YES

Measure the MBS shift piece pin
(see page 13-27).

NO
< Is it 6.8 mm (0.27 in) or more? Replace the MBS shift piece.

YES

Replace the reverse shift holder. Jl
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Transmission Assembly

Removal

e Make sure jacks and safety stands are placed properly,
and hoist brackets are attached to correct position on
the engine.

e Apply parking brake and block rear wheels so the
vehicle will not roll off stands and fall on you while
working under it.

CAUTION: Use fender covers to avoid damaging
painted surfaces.

1. Make sure you have the anti-theft code for the
radio, then write down the frequencies for the
radio’s preset buttons.

2. Disconnect the negative (-) cable first, then the pos-
itive (+) cable from the battery.

3. Remove the intake air duct and air cleaner housing
assembly (see section 5).

4. Disconnect the starter motor cables, transmission
ground wire and back-up light switch connector.

6x1.0 mm
9.8 Nem (1.0 kgf-m, 7.2 Ibf-ft)

BACK-UP LIGHT
SWITCH CONNECTOR

STARTER
CABLES

TRANSMISSION
GROUND WIRE

8 x 1.25 mm
9 N-m (0.9 kgf-m, 7 Ibf-ft)

5. Remove the wire harness clamps.

6.

7.

8.

Disconnect the vehicle speed sensor (VSS) connector.

VSS
CONNECTOR

Remove the clutch line bracket, clutch line clamp,
and slave cylinder.

CAUTION:

o Do not operate the clutch pedal once the slave
cylinder has been removed.

o Take care not to bend the clutch line.

CLUTCH
LINE CYLINDER

Drain transmission oil (see page 13-3).

(cont’d)
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Transmission Assembly

Removal (cont'd)

9. Remove the driveshafts (see section 16).

NOTE: Coat all the precision finished surfaces with
clean engine oil or grease. Tie plastic bags over the
driveshaft ends.

SET RING
Replace.

10 x 1.25 mm

43 N'm (4.4 kgf-m,

32 Ibf-ft)
DRIVESHAFT

12 x 1.25 mm
49~ 59 N-m (5.0 - 6.0 kgf-m, 12 x 1.25 mm
36 - 43 Ibfft) COTTERPIN 64 N-m (6.5 kgf-m, 47 Ibf-ft)

Replace.

10. Remove exhaust pipe A.

GASKETS
Replace.

Replace.

8 x 1.25 mm

16 N-m (1.6 kgf-m, gg;ra}:.:c’(m(; T

12 ibf-ft) 10 x 1.25 mm
SELF-LOCKING NUT 54 N-m (5.5 kgf-m, 40 lbf-ft)
Replace.
8 x 1.25 mm
22 N-m {2.2 kgf-m,
16 Ibf-ft)

13-6

11. Remove the shift rod and extension rod.

SHIFT ROD

8 x 22 mm
SPRING PIN
Replace.

EXTENSION ROD

—

PIN PUNCH, 8.0 mm
{Commercially available)

12. Remove the engine stiffeners and clutch cover.

10 x 1.25 mm 8 x 1.25 mm
44 N-m (4.5 kgf-m, 24 N-m (2.4 kgf-m
33 ibf-ft) 17 Ibf-ft)

ENGINE
STIFFENER

8 x 1.25 mm
24 N-m (2.4 kgf-m,
17 ibf-ft)



13. Install the bolts in the cylinder head and attach a
chain hoist to the bolts, then lift the engine slightly
to unload the engine and transmission mounts.

CHAIN HOIST

7

SPLASH SHIELD

15. Remove the right front mount/bracket.

10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 tbt-ft)

SPECIAL BOLTS WASHERS
Replace. RIGHT FRONT
12 x 1.25 mm MOUNT/BRACKET

64 N-m (6.5 kgf-m, 47 Ibfft)

16. Place a jack under the transmission.

17. Remove the transmission mount bracket and
mount.

TRANSMISSION

TRANSMISSION
MOUNT

MOUNT BRACKET

{cont'd)
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Transmission Assembly

Removal (cont’'d)

18. Remove the three upper transmission mounting
bolts and the lower starter mounting bolt.

STARTER

MOUNTING TRANSMISSION

8OLT MOUNTING BOLTS

10 x 1.25 mm 12 x 1.25 mm

44 N-m (4.5 kgf-m, 64 N-m (6.5 kgf-m, 47 {bf-ft)
33 Ibf-ft)

19. Remove the rear mount bracket bolts and transmis-
sion mounting bolts.

SPECIAL BOLTS
Replace.
14x 1.5 mm

12 x 1.25 mm 84 N-m (8.5 kgf-m, 61 Ibf-ft)

64 N-m (6.5 kgf-m, 47 1bf-ft)

,&/ WASHER MOUNT
SPECIAL BOLT BRACKET
Replace.

14 x 1.5 mm

84 N-m (8.5 kgf-m. 61 Ibf-ft)

20. Pull the transmission away from the engine until it
clears the mainshaft, then lower it on the transmis-
sion jack.

CAUTION: Take care not to bend the clutch line.
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Installation

Install the transmission assembly in the reverse order of

removal.

e Before installing, check that the two dowel pins are
installed in the clutch housing.

e Apply grease to the parts as shown, then install the
release fork and release bearing.

NOTE: Use only Super High Temp Urea Grease (P/N
08798 - 9002).

S

RELEASE FORK BOLT

12 x 1.25 mm
P/N 087989002
29 N-m (3.0 kgf-m, i , '
22 bttt} RELEASE
! _ BEARING

RELEASE
FORK
BOOT

\

RELEASE
FORK

(P/N 08798 —9002)
0.3-09g
(0.01-0.03 oz)



e Torque the mounting bolt and nuts in the sequence
shown.

® 12x1.25 mm
64 N-m (6.5 kgf-m,

® 12x1.25mm
64 N-m (6.5 kgf-m,

47 Ibtft) 47 1btft)

® 12 x 1.25 mm
74 N-m (7.5 kgf-m,
54 Ibf-ft)
e Check that the bushings are not twisted or offset.
e |Install the clip as shown.

SHIFT ROD

8 x 1.25 mm
22 N-m (2.2 kgf-m, 16 Ibf-ft)

8 x 22 mm
SPRING PIN
Replace.

EXTENSION ROD

(Commercially
available)

DOWN \
BoOT cLiP

PIN PUNCH, 8.0 mm ‘

e Turn the boot so the hole is facing down.
e Make sure the boot is installed on the shift rod.

e Apply grease to the slave cylinder push rod.

NOTE: Use only Super High Temp Urea Grease (P/N
08798 — 9002).

6 x 1.0 mm

9.8 N-m (1.0 kgf-m,

7.2 |bf-ft)

CLUTCH
LINE
BRACKET

SLAVE
CYLINDER

CLUTCH 8 x 1.25 mm
PIPE "ﬁﬂ 22 N-m (2.2 kgf-m,

(P/N 08798—-9002) 16 Ibf-ft)

e Turn the breather cap so that the “F” mark points at
the front of the vehicle as shown.

FRONT

BREATHER
CAP

e Installing the starter cable, make sure that the crimped
side of the ring terminal is facing out (see section 4).

e Refill the transmission with the recommended oil
(see page 13-3).

e Connect th positive (+) cable first, then the negative

(-) cable to the battery.

Check the clutch operation.

Shift the transmission and check for smooth operation.

Check the front wheel alignment (see section 18).

Enter the anti-theft code for the radio, then enter the

customer’s radio station presets.
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Nustrated Index

Refer to the drawing below for the transmission disassembly/reassembly.
Clean all parts thoroughly in solvent and dry with compressed air.

y E Lubricate all the parts with oil before reassembly.

NOTE:

e This transmission uses no gaskets between the major housings; use liquid gasket (P/N 08718 — 0001 or 08718 — 0003)
(see page 13-41).

® Always clean the magnet 6 whenever the transmission housing is disassembled.

® Inspect all the bearings for wear and operation.
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Torque Value

A - 15 N-m (1.5 kgf-m, 11 Ibf-ft)
B - 27 N-m (2.8 kgf-m, 20 |bf-ft)
C - 31 N'm (3.2 kgf-m, 23 Ibf-ft)

(@ BALL BEARING

(@ STH SYNCHRO HUB

® STH SYNCHRO SLEEVE

@ SYNCHRO SPRING

(® SYNCHRO RING

(® STH GEAR

@ 32x37x23.5mm
NEEDLE BEARING

SPACER COLLAR

® 34x39x23mm
NEEDLE BEARING

@ 4TH GEAR

@ SYNCHRO RING

@ SYNCHRO SPRING

@ 3RD/4TH SYNCHRO SLEEVE

(@9 3RD/4TH SYNCHRO HUB

@ 3RD GEAR

(® 34 x39x27.5mm
NEEDLE BEARING

@ MAINSHAFT

@ WASHER

SPRING WASHER

@ BALL BEARING
Check for wear and
operation.

@) 26 x 42 x 7 mm OIL SEAL
Replace.

@ 28 mm PLUG BOLT
54 N-m (5.5 kgf-m, 40 Ibf-ft)

@ 1ST/2ND SELECT SPRING
L. 36.26 mm (1.428 in)

@9 SHIFT ARM SHAFT

@ CLUTCH HOUSING

@ INTERLOCK GUIDE BOLT
39 N-m (4.0 kgf-m, 29 Ibf-ft)

@) REVERSE SHIFT HOLDER

@ REVERSE IDLER GEAR

@ REVERSE IDLER GEAR SHAFT

30 5 x 22 mm SPRING PIN
Replace.

@) 3RD/ATH SHIFT PIECE

@ STH/REVERSE SHIFT PIECE

& MBS SHIFT PIECE

39 1ST/2ND SHIFT FORK

@ 3RD/4TH SHIFT FORK

3® STH/REVERSE SHIFT FORK
3D 52 mm SNAP RING
3 70 mm THRUST SHIM
Selection, page 13-36
OIL GUIDE PLATE
WASHER Replace.
BACK-UP LIGHT SWITCH
25 N-m (2.5 kgf-m, 18 Ibf-ft}
@ SET SCREW
22 N-m (2.2 kgf-m, 16 Ibf-ft)
@ WASHER Replace.
@ SPRING L. 31.6 mm (1.24 in)
@ STEEL BALL (5/16 in)
@ BACK-UP LIGHT
SWITCH HARNESS BRACKET
@ TRANSMISSION HANGER
@ 32 mm SEALING BOLT
25 N'-m (2.5 kgf-m, 18 Ibf-ft)
@ OIL SEAL
Replace.
&) OIL DRAIN PLUG
39 N-m {4.0 kgf-m, 29 Ibf-ft)
&) WASHER Replace.
& OIL FILLER PLUG
44 N-m (4.5 kgf-m, 33 Ibf-ft)
6 WASHER Replace.
) TRANSMISSION HOUSING
65 RELEASE PIPE BRACKET
) OIL GUTTER PLATE
& REVERSE LOCK CAM
9 REVERSE SELECT SPRING
L. 63.4 mm (2.496 in)
&9 REVERSE SELECT RETAINER
& SHIFT ARMC
&) SHIFT ARM B
& INTERLOCK
& COLLAR
€ SHIFT ARM A
& SPRING WASHER
MAGNET
6D SET BALL SPRING BOLT
22 N-m (2.2 kgf-m, 16 Ibf-ft)
6 14 x 20 mm DOWEL PIN

€ 80 mm THRUST SHIM
Selection, page 13-33

@ DIFFERENTIAL ASSEMBLY
See page 13-30

@ 14 x25 x 17.5 mm OIL SEAL
Replace.

@ 35 x56 x 8 mm OIL SEAL
Replace.

@ SHIFT ROD

@ BOOT

@ OIL GUIDE PLATE

@@ 30x55x21 mm
NEEDLE BEARING

@ COUNTERSHAFT

@ 36x41x255mm
NEEDLE BEARING
Check for wear and
operation.

@ 1ST GEAR

@ FRICTION DAMPER

@ SYNCHRO RING

& SYNCHRO SPRING

@ 1ST/2ND SYNCHRO HUB

@ REVERSE GEAR

@ SYNCHRO SPRING

& SYNCHRO RING

& FRICTION DAMPER

@ SPACER

@ 39 x44 x 27 mm
NEEDLE BEARING

@ 2ND GEAR

@ 3RD GEAR

@ 4TH GEAR

@ STH GEAR

@ NEEDLE BEARING

@ BALL BEARING

@ SPRING WASHER

& LOCKNUT Replace.
108 = 0 - 108 N-m
11.0 - 0 - 11.0 kgf-m,
79.6 = 0 = 79.6 Ibf-ft
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Transmission Housing

Removal

NOTE: Place the clutch housing on two pieces of wood
thick enough to keep the mainshaft from hitting the
workbench.

1. Remove the back-up light switch.

TRANSMISSION
HANGER

WASHER
Replace.
BACK-UP LIGHT SWITCH

2. Remove transmission hanger.

3. Remove the setting screws, washers, springs, and
steel bails.

STEEL BALLS
D. 5/16 in

WASHER \

Replace.
SPRING
L. 31.6 mm {1.24 in)

SETTING SCREW

13-12

Loosen the transmission housing attaching boits in
a crisscross pattern in several steps, then remove
them.

Remove the 32 mm sealing bolt.

32 mm SEALING BOLT

SNAP RING

Expand the snap ring on the countershaft ball bear-
ing, and remove it from the groove using a pair of
snap ring pliers.

Separate the transmission housing from the clutch
housing, and wipe it clean of the sealant.

Remove the thrust shim, oil guide plate, and oil gut-
ter plate from the tramsmission housing.

OIL GUTTER

THRUST SHIM OIL GUIDE PLATE PLATE

TRANSMISSION HOUSING



Reverse Shift Holder

Clearance Inspection

1. Measure the clearance between the reverse shift
fork and 5th/reverse shift piece pin.

Standard: 0.05 - 0.35 mm (0.002 - 0.014 in)
Service Limit: 0.5 mm (0.02 in)

5TH/REVERSE SHIFT PIECE PIN

REVERSE
SHIFT FORK \

2. If the clearances are more than the service limit,
measure the widths of the groove in the reverse
shift fork.

Standard: 7.05 - 7.25 mm (0.278 - 0.285 in})

REVERSE SHIFT FORK

4.

Measure the clearance between the reverse idler
gear and the reverse shift fork.

Standard: 0.5-1.1 mm (0.02 - 0.04 in)
Service Limit: 1.8 mm (0.07 in)

REVERSE IDLER GEAR

REVERSE SHIFT FORK

If the clearance is more than the service limit, mea-
sure the width of the reverse shift fork.

Standard: 12.7 - 13.0 mm (0.500 - 0.512 in)

REVERSE SHIFT FORK

REVERSE SHIFT HOLDER

e [f the widths of the grooves are not within the
standard, replace the reverse shift holder with a
new one.

e |[f the width of the grooves are within the stan-
dard, replace the Sth/reverse shift piece with a
new one.

REVERSE SHIFT HOLDER

o |f the width is not within the standard, replace
the reverse shift holder with a new one.

e |f the width is within the standard, replace the
reverse idler gear with a new one.
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Reverse ldler Gear

Mainshaft, Countershaft,
Shift Fork

Removal

1.

2.

Remove the reverse shift holder.

REVERSE SHIFT
HOLDER

Remove the reverse idler gear shaft and reverse
idler gear.

REVERSE IDLER
GEAR SHAFT

REVERSE IDLER
GEAR

13-14

Disassembly

1. Remove the interlock guide bolt from under the
clutch housing.

SHIFT ARM B
ATTACHING B8OLT

SPRING
WASHER

CLUTCH
HOUSING

INTERLOCK GUIDE BOLT
2. Remove the shift arm B attaching bolt.

3. Remove the mainshaft and countershaft assemblies
with the shift fork from the clutch housing.

NOTE: Before removing the mainshaft and counter-
shaft assembilies, tape the mainshaft splines to pro-
tect the seal.

MAINSHAFT and
COUNTERSHAFT
ASSEMBLIES

e ————Tape the mainshaft

CLUTCH -
splines.

HOUSING

SPRING
WASHER



Mainshaft Assembly

Index

NOTE: The 3rd/4th and 5th synchro hubs are installed with a press.

Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact surfaces.
The 3rd/4th and 5th synchro hubs, however, should be installed with a press before lubricating them.

3RD/4TH SYNCHRO SLEEVE
Inspection, page 13-27

3RD/4TH
SYNCHRO HUB

SYNCHRO SPRING
SYNCHRO RING
Inspection,

page 13-28

3RD GEAR
Inspection, page 13-16

34 x 39 x 27.5 mm
NEEDLE BEARING
Check for wear

and operation.

MAINSHAFT
Inspection, page 13-18

BALL BEARING

/Check for wear

and operation.

5TH SYNCHRO HUB

5TH SYNCHRO
SLEEVE
Inspection, page 13-27

5TH GEAR
Inspection, page 13-17

32 x 37 x 23.5 mm
NEEDLE BEARING
Check for wear and
operation.

SPACER COLLAR
/lnspection, page 13-16
34 x 39 x 23 mm
NEEDLE BEARING
Check for wear

and operation.

CHAMFER

- ATH GEAR
‘.\\}\}\X‘ \nspection, page 13-16
: \o'*"-' +—SYNCHRO RING
A Inspection, page 13-28
L T WY g

\SYNCHRO SPRING
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Mainshaft Assembly

Clearance Inspection

NOTE: If replacement is required, always replace the
synchro sleeve and hub as a set.

1. Measure the clearance between 2nd and 3rd gears.

Standard: 0.06 - 0.21 mm (0.002 - 0.008 in)
Service Limit: 0.33 mm (0.013 in)

2ND GEAR

3RD GEAR

2. If the clearance is more than the service limit, mea-
sure the thickness of 3rd gear.

Standard: 30.22 - 30.27 mm
{1.190 - 1.192 in}
Service Limit: 30.15 mm (1.187 in}

3RD GEAR

e |f the thickness of 3rd gear is less than the ser-
vice limit, replace 3rd gear with a new one.

e If the thickness of 3rd gear is within the service
limit, replace the 3rd/4th synchro hub with a new
one.

13-16

Measure the clearance between 4th gear and the
spacer collar.

Standard: 0.06 -~ 0.19 mm (0.002 - 0.007 in)
Service Limit: 0.31 mm (0.012 in)

4TH GEAR

DIAL
INDICATOR

If the clearance is more than the service limit, mea-
sure distance ® on the spacer collar.

Standard: 22.82 - 22.86 mm

(0.898 - 0.900 in}
Service Limit: 22.81 mim (0.898 in)

® 4TH GEAR
SIDE

SPACER
< COLLAR

If distance @ is less than the service limit, replace
the spacer collar with a new one.

If distance @ is within the service limit, measure
the thickness of 4th gear.

Standard: 30.12-30.17 mm
(1.186 - 1.188 in)

Service limit: 30.05 mm (1.183 in)
4TH GEAR

e |[f the thickness of 4th gear is less than the service
limit, replace 4th gear with a new one.

e If the thickness of 4th gear is within the service
limit, replace the 3rd/4th synchro hub with a new
one.



Measure the clearance between the spacer collar
and 5th gear.

Standard: 0.06 - 0.19 mm (0.002 - 0.007 in)
Service Limit: 0.31 mm (0.012in)

4TH GEAR

DIAL
INDICATOR

If the clearance is more than the service limit, mea-
sure distance (B) on the spacer collar.

Standard: 23.53 - 23.56 mm
(0.926 - 0.928 in)
Service Limit: 23.51 mm (0.926 in)

SPACER
COLLAR
]
5TH GEAR —#| ®
SIDE

If distance is less than the service limit, replace
the spacer collar with a new one.

If distance is within the service limit, measure
thickness of 5th gear.

Standard: 28.42 - 28.47 mm
(1.119-1.121in)
Service Limit: 28.35 mm (1.116 in)

5TH GEAR

o |[f the thickness of 5th gear is less than the ser-
vice limit, replace 5th gear with a new one.

e |If the thickness of 5th gear is within the service
limit, replace the 5th synchro hub with a new
one.

Disassembly

1.

Remove the ball bearing using a bearing puller as
shown.

BEARING PULLER
({Commercially
available)

BALL
BEARING

CAUTION: Remove the synchro hubs using a press
and steel blocks as shown. Use of a jaw-type puller
can cause damage to the gear teeth.

Support 4th gear on steel blocks, and press the
mainshaft out of the 5th'synchro hub as shown.

PRESS

ATTACHMENT

{cont'd)
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Mainshaft Assembly

Disassembly (cont’d)

3. Support the 3rd gear on steel blocks, and press the
mainshaft out of the 3rd/4th synchro hub as shown.

PRESS

3RD/4TH SYNCHRO HUB

13-18

Inspection

1. Inspect the gear surface and bearing surface for
wear and damage, then measure the mainshaft at
points A, B, C, and D.

Standard: A: 21.987 - 22.000 mm
{0.8656 - 0.8661 in)
B: 26.980 - 26.993 mm
(1.0622 - 1.0627 in)
C: 33.984 - 34.000 mm
{1.3380 - 1.3386 in)
D: 25.977 - 25.990 mm
(1.0227 - 1.0232 in)
Service Limit: A: 21.930 mm (0.8634 in)
B: 26.930 mm (1.0602 in)
C: 33.930 mm (1.3358 in}
D: 25.920 mm (1.0205 in)

Check for wear
and damage.

Check oil passages /4
for clogging.

Check for wear and damage.

If any part of the mainshaft is less than the service
limit, replace it with a new one.

2. Inspect for runout.

Standard:  0.02 mm (0.001 in) max.
Service Limit: 0.05 mm (0.002 in)

NOTE: Support the mainshaft at both ends as
shown.

Rotate two complete : P
revolutions. !

If the runout is more than the service limit, replace
the mainshaft with a new one.



Reassembly

CAUTION: When installing the 3rd/4th and 5th synchro
hubs, support the shaft on steel blocks, and install the
synchro hubs using a press.

NOTE: Refer to page 13-15 for reassembly sequence.
1. Support 2nd gear on steel blocks, then install the

3rd/4th synchro hub using the special tools and a
press as shown.

PRESS

DRIVER, 40 mm |.D
07746-0030100

ATTACHMENT,
35 mm 1.D.
07746 —-0030400

3RD/ATH
SYNCHRO HUE

2ND GEAR

2. Install the 3rd/4th synchro sleeve by aligning the
stops of the 3rd/4th synchro sleeve and hub.

NOTE: After installing, check the operation of the
3rd/4th synchro hub set.

3RD/4TH
SYNCHRO SLEEVE

3. Install the 5th synchro hub using the special tools
and a press as shown.

PRESS
DRIVER, 40 mm |.D.

07746 -0030100

ATTACHMENT,
30 mm 1.D.
07746 —-0030300

5TH SYNCHRO HUB

MR
\\§§§\\,\‘

At
i)
\\\*\§T\\/::\
MNN
S

4. Install the ball bearing using the special tools and a
press as shown.

NOTE: Install the ball bearing with the tapered end
facing down.

PRESS

DRIVER, 40 mm |.D.
07746 -—-0030100

ATTACHMENT, 30 mm 1.D.
07746 —-0030300

BALL BEARING
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Countershaft Assembly

Index

NOTE: The 3rd, 4th, and 5th gears are installed with a press.

Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact surfaces. The 3rd,
4th, and 5th gears, however, should be installed with a press before lubricating them.

LOCKNUT Replace.
; 108—-0—-108 N-m
11.0-0-~11.0 kgf-m
@ 79.6—-0—79.6 Ibf-ft
SPRING WASHER
= BALL BEARING
Check for wear and
p D § operation.
SYNCHRO SPRING sy
SYNCHRO RING —
Inspection, page 13-28 Q

NEEDLE BEARING
Check for wear
and operation.

5TH GEAR
B 4TH GEAR

FRICTION DAMPER il
3RD GEAR

/1 ST GEAR ;/’ \ l} 2ND GEAR
inspection, page 13-21, 28 ,/}/ ) Inspection, page 13-21, 28
- //./,/,/-// 39 x 44 x 27 mm
Y, TN NEEDLE BEARING
f i"‘lm‘lw Check for wear and
Mlﬁlﬂ]l” operation.
U SPACER COLLAR
a’ Inspection, page 13-21
N FRICTION DAMPER
LDy SYNCHRO RING
R - 3 Inspection, page 13-28
36 x 41 x 25.56 mm AN
NEEDLE BEARING vﬂ
'!m“ SYNCHRO SPRING

Check for wear and operation.

\ ; =
COUNTERSHAFT % % 9
Inspection, page 13-23 i eso0cr | g REVERSE GEAR
'qllllhll;m||(I|[lll"'f’ Inspection, page 13-27
2 & N
: Wi]{”l 1ST/2ND SYNCHRO HUB
) Wi
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Clearance Inspection

NOTE: If replacement is required, always replace the
synchro sleeve and hub as a set.

1. Measure the clearance between the countershaft
and 1st gear.

Standard: 0.03 -0.10 mm (0.001 - 0.004 in)
Service Limit: 0.22 mm (0.009 in)

1ST GEAR

I,

)

:

FEELER
GAUGE

2. If the clearance is more than the service limit, mea-
sure the thickness of 1st gear.

30.41-30.44 mm
(1.197 - 1.198 in)
Service Limit: 30.36 mm (1.195 in)

Standard:

1ST GEAR

e |If the thickness of 1st gear is less than the service
limit, replace 1st gear with a new one.

e If the thickness of 1st gear is within the service
limit, replace the 1st/2nd synchro hub with a new
one.

3. Measure the clearance between 2nd and 3rd gears.

Standard: 0.04 - 0.12 mm (0.002 - 0.005 in)
Service Limit: 0.24 mm (0.009 in)
3RD GEAR
FEELER
GAUGE
i
il i
¥
SPACER 2ND GEAR
COLLAR

4. If the clearance is more than the service limit, mea-
sure the thickness of the spacer collar.

32.03 - 32.06 mm
(1.261 - 1.262 in)
Service Limit: 32.01 mm (1.260 in)

1

Standard:

SPACER
COLLAR "\

T

5. If the thickness is less than the service limit, replace
the spacer collar with a new one.
If the thickness is within the service limit, measure
the thickness of 2nd gear

31.92 - 31.97 mm
(1.257 - 1.259 in)
Service Limit: 31.85 mm (1.254 in)

Standard:

2ND GEAR

e If the thickness of 2nd gear is less than the service
limit, replace 2nd gear with a new one.

e |If the thickness of 2nd gear is within the service
limit, replace the 1st/2nd synchro hub with a new
one.
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Countershaft Assembly

Disassembly

Support 4th gear on steel blocks, and press the

CAUTION: Remove the gears using a press and steel 4,
countershaft out of 5th and 4th gears as shown.

blocks as shown. Use of a jaw-type puller can damage
the gear teeth.

1. Securely clamp the countershaft assembly in a
bench vise with wood blocks.

CHISEL

TAB

LOCKNUT
Replace.

BENCH
VISE

5. Support 1st gear on steel blocks, and press the
countershaft out of 3rd gear as shown.

WOOD BLOCKS

2. Raise the locknut tab from the groove of the coun-
tershaft, then remove the locknut and the spring

washer.

3. Remove the bearings using a bearing puller as
shown.

BEARING PULLER
(Commercially
available)

BEARING

L R

]
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Inspection

1. Inspect the gear surfaces and bearing surfaces for
wear and damage, then measure the countershaft
at points A, B, and C.

A: 30.000 - 30.015 mm
(1.1811 -1.1817 in)

B: 35.984 - 36.000 mm
(1.4167 -1.4173 in)

C: 24.980 - 24.993 mm
(0.9835 - 0.9840 in)
Service Limit: A: 29.950 mm (1.1791 in)
B: 35.930 mm (1.4146 in)
C:24.930 mm (0.9815 in)

Standard:

Check oil passages
for clogging.

Check for wear
and damage.

if any part of the countershaft is less than the ser-
vice limit, replace it with a new one.

2. Inspect for runout.

Standard: 0.02 mm (0.001 in) max.
Service Limit: 0.05 mm (0.002 in)

Support with
V-Blocks.

Rotate two complete
revolutions.

If the runout is more than the service limit, replace
the countershaft with a new one.

Reassembly

CAUTION:

e Press the 3rd, 4th, and 5th gears on the countershaft
without lubrication.

e When installing the 3rd, 4th, and 5th gears, support
the shaft on steel blocks and install the gears using a
press.

NOTE: Refer to page 13-20 for reassembly sequence.

1. Install the needle bearing on the countershaft.

36 x 41 x 25.5 mm
NEEDLE BEARING

2. Assemble the parts below as shown.

NOTE: Check that the fingers of the friction damper
are securely set in the grooves of the 1s/2nd syn-
chro hub.

2ND GEAR

39 x 44 x 27 mm
NEEDLE BEARING

SPACER COLLAR

FRICTION DAMPER
SYNCHRO RING
SYNCHRO SPRING

REVERSE GEAR

1ST/2ND
SYNCHRO HUB

'( \\ 1ST/2ND

i SYNCHRO HUB
4

() o SYNCHRO SPRING
<+—— SYNCHRO RING

% FRICTION DAMPER
S}
P 1ST GEAR

3. Install the parts on the countershaft.
(cont'd)
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Countershaft Assembly

Reassembly (cont’d)

4. Support the countershaft on a steel block as shown
and install 3rd gear using the special tools and a
press as shown.

PRESS

DRIVER, 40 mm 1.D.
07746 —-0030100

ATTACHMENT,
35 mm 1.D.
07746 -0030400

5. Install 4th gear using the special tools and a press
as shown.

DRIVER, 40 mm 1.D.
07746 —-0030100

ATTACHMENT,
35 mm I.D. .
07746 -0030400 K27

)

6. Install 5th gear using the special tools and a press
as shown.

DRIVER, 40 mm 1.D.
07746 —-0030100

ATTACHMENT,
30 mm I.D.

07746 —0030300 5TH GEAR

13-24

9.

Install the bearings using the special tools and a
press as shown.

CAUTION: Install the bearings with a maximum
pressure of 7.8 kN (800 kgf, 5,786 Ibf).

DRIVER, 40 mm |.D.
07746 —0030100

BEARING

ATTACHMENT,
30 mm 1.D.
07746 —-0030300

Securely clamp the countershaft assembly in a
bench vise with wood blocks.

LOCKNUT
108 = 0~ 108 N'‘m
(11.0 = 0 ~11.0 kgf-m, 79.6 = 0 — 79.6 Ibf-ft)

LOCKNUT
Replace.

v,
7>
,'i;z/ﬁ/!'/f'/

=t 111/
;r'%:{’" \

WOOD BLOCKS

Install the spring washer, tighten the locknut, then
stake the locknut tab into groove.



Shift Fork Assembly

Index

Y E Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts.

S5TH/REVERSE

SHIFT FORK \

S
=
)

MBS SHIFT

PIECE
5x 22 mm
SPRING PIN
Replace.

PIN PUNCH, 5.0 mm
(Commercially
available)

3RD/4TH SHIFT FORK
&
—/F/‘
1ST/2ND SHIFT FORK
0

S5TH/REVERSE
SHIFT PIECE

5 x 22 mm

3RD/4TH

SHIFT PIECE SPRING PIN
Replace.
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Shift Fork Assembly

Clearance Inspection

NOTE: The synchro sleeve and the synchro hub should
be replaced as a set.

1.

Measure the clearance between each shift fork and
its matching synchro sleeve.

Standard: 0.35 - 0.65 mm (0.014 - 0.026 in)
Service Limit: 1.00 mm (0.04 in)

SYNCHRO SLEEVE

SHIFT FORK

If the clearance is more than the service limit, mea-
sure the thickness of the shift fork fingers.

Standard:
3rd/4th: 7.4 -7.6 mm (0.291 - 0.299 in)
1st/2nd, 5th: 6.2 - 6.4 mm (0.244 - 0.252 in)

SHIFT FORK

e |f the thickness of the shift fork fingers is not with-
in the standard, replace the shift fork with a new
one.

e If the thickness of the shift fork fingers is within
the standard, replace the synchro sleeve with a
new one.
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4.

Measure the clearance between the shift piece or
shift fork and the shift arm B.

Standard: 0.2 - 0.5 mm (0.008 - 0.02 in)
Service Limit: 0.8 mm (0.03 in)

SHIFT ARM B SHIFT FORK

If the clearance is more than the service limit, mea-
sure the groove of the shift piece or shift fork.

Standard: 13.2 - 13.4 mm (0.520 - 0.528 in}

SHIFT PIECE

e If the groove of the shift piece or shift fork is not
within the standard, replace the shift piece or
shift fork with a new one.

o If the groove of the shift piece or shift fork is
within the standard, replace the shift arm B with
a new one.



Synchro Sleeve,
Synchro Hub

MBS Shift Piece Inspection

1. Measure the width of the MBS shift piece.

Standard: 6.9 -7.1 mm (0.272 - 0.280 in)

Service Limit: 6.8 mm (0.268 in)

MBS SHIFT PIECE

If the width of the MBS shift piece is less than the ser-
vice limit, replace the MBS shift piece.

Inspection/Installation

1. Inspect gear teeth on all synchro hubs and synchro
sleeves for rounded off corners, which indicate
wear.

2. Install each synchro hub in its mating synchro
sleeve, and check for freedom of movement.

NOTE: If replacement is required, always replace
the synchro sleeve and synchro hub as a set.

SYNCHRO
SLEEVE

SYNCHRO
HUB

3. When assembling the synchro sleeve and synchro
hub, be sure to match the three sets of longer teeth
(120 degrees apart) on the synchro sleeve with the
three sets of deeper grooves in the synchro hub.

CAUTION: Do not install the synchro sleeve with
its longer teeth in the synchro hub slots because it
will damage the spring ring.

SYNCHRO LONGER TEETH

HUB
= SYNCHRO
HUB SLOT

DEEPER .
GROOVES

SYNCHRO
SLEEVE
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Synchro Ring, Gear

Inspection

1. Inspect the synchro ring and gear.
SYNCHRO SPRING\

A: Inspect the inside of the synchro ring for wear.

B: Inspect the synchro sleeve teeth and matching
teeth on the synchro ring for wear (rounded off).

e

GOOD WORN
C: Inspect the synchro sleeve teeth and matching
teeth on the gear for wear (rounded off). B

O ()

GOOD WORN
D: Inspect the gear hub thrust surface for wear.

SYNCHRO RING

E: Inspect the cone surface for wear and roughness.

F: Inspect the teeth on all gears for uneven wear,
scoring, galling, and cracks.

2. Coat the cone surface of the gear with oil, and place
the synchro ring on the matching gear. Rotate the
synchro ring, making sure that it does not slip.

Measure the clearance between the synchro ring
and gear all the way around.

NOTE: Hold the synchro ring against the gear evenly
while measuring the clearance.

Synchro Ring-to-Gear Clearance
Standard: 0.73 - 1.18 mm (0.029 - 0.046 in)
Service Limit: 0.4 mm (0.02 in)

If the clearance is less than the service limit, replace
the synchro ring and synchro cone.
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Shift Rod

Removal

NOTE: The steel balls are all of the same size (5/16 in). 6. Remove shift arms C and B, and the interlock, then
remove the reverse select spring and retainer.

1.  Remove the differential assembly.
7. Remove the shift arm A attaching bolt, the set ball
2. Remove the 28 mm plug bolt and 1st/2nd select spring bolt, set spring, and steel ball.

spring.
8. Remove the shift rod, then remove the shift arm A.

3. Remove the shift arm C attaching bolt.
9. Remove the reverse lock cam.

4. Remove the shift arm shaft.
'10. Remove the magnet.

NOTE: Be careful not to lose the steel ball.

5. Remove the steel ball, spring, and collar.

REVERSE LOCK CAM

SHIFT ARM C
REVERSE SELECT RETAINER

REVERSE SELECT SPRING

@ /L. 63.4 mm (2.50 in)
SHIFT ARM B ~_ e
MAGNET
p g‘/

INTERLOCK @

SPRING L. 21.4 mm-
{0.843 in)

SET BALL

/SPR|NG BoLT

N SPRING

14 x 20 mm——""U : /L. 25.6 mm (1.01 in)
T

SHIFT ARM A

DOWEL PIN

CLUTCH

DIFFERENTIAL ASSEMBLY

@9 \ SHIFT ARM SHAFT OIL SEAL
Replace. /
1ST/2ND SELECT SPRING

L. 36.26 mm (1.428 in) SHIFT ROD

28 mm PLUG BOLT 800T
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Differential

Index

THRUST SHIM

/ Selective part

BALL BEARING
Check for wear and damage.

DIFFERENTIAL CARRIER
Check for cracks.

@._ SPEEDOMETER
DRIVE GEAR

FINAL DRIVEN GEAR
Check for wear and damage. 1

BALL BEARING
Check for wear and damage.

10 x 1.0 mm
101 Nem (10.3 kgf-m, 74.5 Ibf-ft)
Left-hand threads
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Backlash Inspection

1. Place differential assembly on V-blocks, and install
both driveshafts.

DIAL
INDICATOR

PINION GEARS

2. Measure backlash of both pinion gears.
Standard (New): 0.05 - 0.15 mm (0.002 - 0.006 in}

3. If the backlash is not within the standard, replace
the differential carrier.



Bearing Replacement

NOTE: Check bearings for wear and rough rotation. If
the bearings are OK, removal is not necessary.

1. Remove the ball bearings using a bearing puller as
shown.

BEARING PULLER

/(Commercially
13} o available)

| BALL BEARING

QUL

2. Install new ball bearings using the special tool as
shown.

NOTE: Drive the bearings squarely until they bot-
tom against the carrier.

DRIVER, 40 mm |.D.
07746 -0030100

BALL BEARING

Final Driven Gear Replacement

1. Remove the bolts in a crisscross pattern in several
steps, then remove the final driven gear from the
differential carrier.

NOTE: The final driven gear bolts have left-hand
threads.

FINAL DRIVEN GEAR
Chamfer on inside diameter of
final driven gear faces carrier.

10 x 1.0 mm BOLT DIFFERENTIAL
101 N-m (10.3 kgf-m, 74.5 Ibf-ft) CARRIER
Left-hand threads.

2. Install the final driven gear by tightening the bolts
in a crisscross pattern in several steps.
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Differential

Thrust Shim Adjustment

1. Install the differential assembly, making sure it bot-
toms in the clutch housing, using the special tool as
shown.

DRIVER, 40 mm (.D.
07746 —-0030100

CLUTCH
HOUSING

2. Install the thrust shim.

NOTE: Install the same size thrust shim that was
removed.

THRUST
SHIM

TRANSMISSION
HOUSING
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6.

Install the transmission housing (see page 13-41).

NOTE: Do not apply liquid gasket to the mating sur-
face of the clutch housing.

Tighten the transmission housing attaching bolts
(see page 13-42).

8 x 1.25 mm
27 N-m (2.8 kgf-m, 20 Ibf-ft)

Use the special tool to bottom the differential assem-
bly in the clutch housing.

DRIVER, 40 mm 1.D.
077460030100

Measure clearance between thrust shim and bear-
ing outer race in transmission housing.

U FEELER
GAUGE



7. if the clearance is more than the standard, select a
new thrust shim from the following table.
NOTE: If the clearance measured in step 6 is within
the standard, go to step 10.
Standard: 0-0.10 mm {0 - 0.004 in)
80 mm THRUST SHIM:
Part Number Thickness
41441 -PL3 -B00 1.0 mm (0.0394 in)
41442 - PL3 - B0O 1.1 mm (0.0433 in)
41443 - PL3-B00 1.2 mm (0.0472 in)
41444 - PL3 - B0OO 1.3 mm (0.0512 in)
41445 - PL3 - BOO 1.4 mm (0.0551 in)
41446 - PL3 - B00 1.5 mm (0.0591 in)
41447 - PL3-800 1.6 mm (0.0630 in)
41448 - PL3 - B0O 1.7 mm (0.0669 in)
41449 - PL3-B00 1.8 mm (0.0709 in)
41450 - PL3 - BOO 1.05 mm (0.0413 in)
41451 -PL3 - B0OO 1.15 mm (0.0453 in)
41452 - PL3 - B0O 1.25 mm (0.0492 in)
41453 - PL3-B00 1.35 mm (0.0532 in)
41454 - PL3 - B0OO 1.45 mm (0.0571 in)
41455 - PL3 - B0O 1.55 mm (0.0610 in)
41456 - PL3 - BOO 1.65 mm (0.0650 in)
41457 - PL3 - B0OO 1.75 mm (0.0689 in)
8. Remove the bolts and transmission housing.
9. Replace the thrust shim selected in step 7, then
recheck the clearance.
10. Remove the bolts and transmission housing. Apply

liquid gasket to the surface of the transmission
housing and reassemble.
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Clutch Housing Bearing

Replacement

Mainshatft

1. Remove the ball bearing using the special tool as
shown.

3/8”-16 SLIDE HAMMER
(Commercially available)

ADJUSTABLE BEARING
PULLER, 25—40 mm
07736 -A01000A
2. Remove the oil seal from the clutch housing.

CLUTCH
HOUSING

OIL SEAL
Replace.
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3. Drive the new oil seal into the clutch housing using
the special tools asn shown.

ATTACHMENT, 42 x 47 mm
07746 —-0010300 DRIVER
07749-0010000

CLUTCH
HOUSING

~
Repiace.
ANiR

4. Drive the ball bearing into the clutch housing using
the special tools as shown.

ATTACHMENT, 52 x 55 mm DRIVER
07746 ~-0010400 07749-0010000

CLUTCH
HOUSING

BALL BEARING
Shielded
side down.



Countershaft

1. Remove the needie bearing using the special tool as
shown, then remove the oil guide plate.

3/87-16 SLIDE HAMMER
(Commercially available)

CLUTCH
HOUSING

NEEDLE
BEARING

ADJUSTABLE BEARING
PULLER, 25—40 mm
07736—~A01000A

2. Install the oil guide plate, then drive the needle
bearing into the clutch housing using the special
tools as shown.

NEEDLE BEARING

OlL GUIDE PLATE

ATTACHMENT, 52 x 55 mm

07746 -0010400
DRIVER
07749-0010000

CLUTCH
HOUSING

NEEDLE BEARING

OIL GUIDE PLATE
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Mainshaft Thrust Shim

Adjustment

1. Remove the thrust shim and oil guide piate from
the transmission housing.

THRUST SHIM

OlL GUIDE
PLATE

TRANSMISSION
HOUSING

2. Install the 3rd/4th synchro hub, spacer collar, 5th
synchro hub, ball bearing, and thrust washer on the
mainshaft. Install the assembly in the transmission
housing.

}® 3RD/4TH SYNCHRO HUB

F o

THRUST WASHER

r SPACER COLLAR

5TH SYNCHRO HUB

BALL BEARING

3. Measure the distance between the end of the
transmission housing and thrust washer.

NOTE:

® Use a straight edge and vernier caliper.

e Measure at three locations and average the
readings.
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Measure the distance © between the surfaces of
the clutch housing and bearing inner race.

NOTE:

e Use a straight edge and depth gauge.

e Measure at three locations and average the
readings.

END OF CLUTCH HOUSING

1

1

IR
s

INNER RACE OF BALL BEARING

Select the proper shim on the basis of the following
calculations:

NOTE: Use only one thrust shim.

(Basic Formula)
{B) + (C) - 0.95 = shim thickness

Example of calculation:
Distance ® (2.00 mm) + Distance © (0.09 mm)
=2.09 mm

subtract the spring washer height (0.95 mm) = the
required thrust shim (1.14 mm)



70 mm THRUST SHIM:

Part Number

Thickness

23931 - PL3-800

0.60 mm (0.0236 in)

23932 - PL3 - B0OO

0.63 mm (0.0284 in)

23933 - PL3 - BOO

0.66 mm (0.0260 in)

23934 - PL3 - B0OO

0.69 mm (0.0272 in)

23935 - PL3 - BOO

0.72 mm (0.0283 in)

23936 - PL3 - BOO

0.75 mm (0.0295 in}

23937 - PL3 - B0OO

0.78 mm (0.0307 in)

23938 - PL3 - B0O

0.81 mm (0.0319 in)

23939 - PL3 - BOO

0.84 mm (0.0331 in)

23940 - PL3 - BOO

0.87 mm (0.0343 in)

23941 -PL3 - B0O

0.90 mm (0.0354 in)

23942 - PL3 -~ B0OO

0.93 mm (0.0366 in)

23943 - PL3 - B0OO

0.96 mm (0.0378 in}

23944 - PL3 - BOO

0.98 mm (0.0390 in)

23945 - PL3 - B0O

1.02 mm (0.0402 in)

23946 - PL3 - BOO

1.05 mm (0.0413 in)

23947 - PL3 - B0OO

1.08 mm (0.0425 in)

23948 - PL3 - B0O

1.11 mm (0.0437 in)

23949 - PL3 - BOO

1.14 mm (0.0449 in)

23950 - PL3 - B0O

1.17 mm (0.0461 in)

23951 - PL3 - B0O

1.20 mm (0.0472 in)

23952 - PL3 - B0O

1.23 mm (0.0484 in)

23953 - PL3 - BOO

1.26 mm (0.0436 in)

23954 - PL3 - BOO

1.29 mm (0.0508 in)

23955 - PL3 - B0O

1.32 mm (0.0520 in)

23956 - PL3 - BOO

1.35 mm (0.0531 in)

23957 - PL3 - BOO

1.38 mm (0.0543 in)

23958 - PL3 - BOO

1.41 mm (0.0555 in)

BIBIBIni<ix|s|<|c]=]|u|x|po|~|o|z|zl~|x|]-|xia|n|m|o|ole|s

23959 - PL3 - BOO

1.44 mm (0.0567 in)

>
o

23960 - PL3 - BOO

1.47 mm (0.0579 in)

>
m

23961 - PL3 - B0O

1.50 mm (0.0591 in)

>
-

23962 - PL3 - BOO

1.63 mm (0.0602 in)

>
]

23963 - PL3 - B0OO

1.56 mm (0.0614 in)

AH

23964 - PL3 - BOO

1.59 mm (0.0626 in)

Al

23965 - PL3 - BOO

1.62 mm (0.0638 in)

23966 - PL3 - BOO

1.65 mm (0.0650 in)

AK

23967 - PL3 - 800

1.68 mm (0.0661 in}

AL

23968 - PL3 - BOO

1.71 mm (0.0673 in)

AM

23969 - PL3 - BOO

1.74 mm (0.0685 in)

AN

23970 - PL3 - BOO

1.77 mm (0.0697 in)

AQ

23971 - PL3 - BOO

1.80 mm (0.0709 in}

Install the oil guide plate and selected thrust shim in
the transmission housing.

NOTE:

o Clean the thrust washer, spring washer and
thrust shim thoroughly before installation.

e Install the thrust washer, spring washer and
thrust shim properly.

(&}
THRUST SHIM . - \gm
—= \*Z@
OIL GUIDE &4 oo

PLATE \

TRANSMISSION — 0"
HOUSING =

7. Install the thrust washer and spring washer in the
mainshaft.

@/MAINSHAFT
THRUST WASHER
=)
+— SPRING WASHER

CD

8. Install the mainshaft in the clutch housing.

9. Place the transmission housing over the mainshaft
and onto the clutch housing.

10. Tighten the clutch and transmission housings with
several 8 mm bolts.

NOTE: It is not necessary to use sealing agent
between the housings.

8x 1.25 mm
27 N-m (2.8 kgf-m, 20 Ibf-ft)

11. Tap the mainshaft with a plastic hammer.

12. Check the thrust clearance in the manner described
below.

CAUTION: Measurement should be made at room
temperature.

a. Slide the mainshaft base and the collar over the
mainshaft.

CLUTCH
HOUSING

MAINSHAFT

—
= — | K MAINSHAFT BASE
—;7)//__//— 07GAJ-PG20130
— COLLAR

07GAJ-PG20120

(cont’d)
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Mainshaft Thrust Shim

Adjustment (cont’d)

b. Attach the mainshaft holder to the mainshaft as
follows:

NOTE:

e Back-out the mainshaft holder bolt and loosen the
two hex bolts.

e Fit the holder over the mainshaft so its lip is
toward the transmission.

e Align the mainshaft holder’s lip around the groove
at the inside of the mainshaft splines, then tighten
the hex bolts.

MAINSHAFT HOLDER
BOLTY

HOLDER
07GAJ—-PG20110
~

c. Seat the mainshaft fully by tapping on the end with a
plastic hammer.

d. Thread the mainshaft holder bolt in until it just con-
tacts the wide surface of the mainshaft base.
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e. Zero a dial gauge on the end of the mainshaft.

DIAL GAUGE

MAINSHAFT HOLDER
07GAJ—-PG20110

f. Turn the mainshaft holder bolt clockwise; stop
turning when the dial gauge has reached its maxi-
mum movement. The reading on the dial gauge is
the amount of mainshaft end play.

CAUTION: Turning the mainshaft holder bolt more
than 60 degrees after the needle of the dial gauge
stops moving may damage the transmission.

g. If the reading is within the standard, the clearance is
correct.
If the reading is not within the standard, recheck the
shim thickness.

Standard: 0.11 - 0.18 mm (0.004 - 0.007 in)



Transmission

Reassembly
NOTE: The steel balls are all of the same size (5/16 in). 6. Insert shift arm shaft in the clutch housing.
1. Install the magnet and reverse lock cam. 7. Install the collar, spring, and steel ball into the case.

Compress the ball and insert the shift arm shaft.

2. Set shift arm A on the clutch housing, then install
the shift rod. 8. Install shift arm C in shift arm A, then insert the shift

. arm shaft.

3. Install the spring washer and shift arm A attaching
bolt. . 9. Install the reverse select retainer and reverse select

spring onto shift arm shaft.

4. Install the steel ball, spring, and set ball spring boit.

10. Install the differential assembly.

5. Install shift arm B in the interlock, then set it on the
clutch housing.

6 x 1.0 mm

31 N-m (3.2 kgf-m, 23 Ibf-ft)

REVERSE LOCK CAM

/ REVERSE SELECT RETAINER

NeF «— REVERSE SELECT SPRING

SHIFT ARM B \
L. 63.4 mm (2.50 in)
“ 3)
*A

INTERLOCK B p
\ > R MAGNET
SPRING ® 3
85

L. 21.4 mm I
{0.843 in) Q@ o

SET BALL SPRING BOLT

SHIFT ARM A g 22 Nem (2.2 kgf-m, 16 Ibf-ft)
N SPRING
14 x 20 mm S L. 256.6 mm (1.01 in)
DOWEL PIN
CLUTCH
HOUSING
DIFFERENTIAL
ASSEMBLY
OIL SEAL "@
Replace.
SHIFT ARM SHAFT £V
SHIFT ROD
BOOT
(cont’'d)
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Transmission

Reassembly (cont’'d)

11. Position the 36 mm spring washer and washer onto
the mainshaft bearing.

MAINSHAFT/COUNTERSHAFT
SHIFT FORK ASSEMBLIES

Tape the mainshaft
splines.

SPRING
WASHER

12. Install the mainshaft, countershaft, and shift fork
assemblies.

NOTE: Align the finger of the interlock with the
groove in the shift fork shaft.

13. Install the spring washer and shift arm B attaching
bolt.
8x 1.0 mm
31 N-m (3.2 kgf-m, 23 Ibf-ft)

1ST/2ND SELECT SPRING SPRING

L. 36.26 mm (1.428 in) WASHER
(——

~

()
@
28 mm PLUG BOLT

54 N-m (5.5 kgf-m,

40 1bf-ft) INTERLOCK GUIDE BOLT

39 N-m (4.0 kgf-m, 29 |bf-f1)
14. Install the 1st/2nd select spring, 28 mm piug bolt,
and interlock guide bolt.

NOTE: Apply liquid gasket (P/N 08718 - 0001 or

08718 — 0003) to the threads of the 28 mm plug bolt
and interlock guide bolt.
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15. Install the reverse idler gear and reverse idler gear
shaft.

REVERSE IDLER
GEAR SHAFT

REVERSE IDLER
GEAR

16. Install the reverse shift holder.

REVERSE SHIFT
HOLDER

6 x 1.0 mm
15 Nem {1.5 kgf-m,
11 tbf-ft)



17. Install the oil gutter piate.

18.

19.

OIL GUTTER PLATE
THRUST SHIM

OIlL GUIDE

TRANSMISSION HOUSING

Install the oii guide plate and thrust shim on the
transmission housing.

Apply liquid gasket to the surface of the transmis-
sion housing mating with the clutch housing as
shown.

NOTE:

® Use liquid gasket (P/N 08718 - 0001 or 08718 -
0003).

¢ Remove the dirty oil from the sealing surface.

e if 20 minutes have passed after applyhing liquid
gasket, reapply it and assemble the housings.

® Allow it to cure at least 20 minutes after assem-
bly before filling the transmission with oil.

—--— : Liquid gasket

20. Install the dowel pins and the transmission housing.

21. Lower the transmission housing with the snap ring
pliers, and set the snap ring into the groove of the
countershaft bearing.

NOTE: Check that the snap ring is securely seated
in the groove of the countershaft bearing.

32 mm SEALING BOLT
25 N-m (2.5 kgf-m, 18 Ibf-ft)

SNAP RING

46-8.3 mm
(0.18—-0.33 in)

22. Install the 32 mm sealing bolt.
NOTE: Apply liquid gasket (P/N 08718 - 0001 or
08718 — 0003) to the threads.

{cont’d)
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Transmission

Reassembly (cont’d)

23. Tighten the transmission housing attaching bolts in
the numbered sequence in several steps shown
below.

8 x 1.25 mm
Torque: 27 N-m (2.8 kgf-m, 20 Ibf-ft)

BACK-UP LIGHT SWITCH
HARNESS STAY

24. Install the steel balls, springs, and set screws.

Replace.

SPRING
L. 31.6 mm (1.24 in)

SETTING SCREW
22 Nem (2.2 kgf-m, 16 Ibf-ft)

e ?@%
S~ STEEL BALLS
WASHER\ 5 D. 5/16 in
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25. Install the back-up light switch and transmission
hanger.

8 x 1.25 mm
27 N-m (2.8 kgf-m, 20 Ibf-ft)

TRANSMISSION
HANGER

WASHER
Replace.

BACK-UP LIGHT SWITCH
25 Nem (2.5 kgf-m, 18 Ibf-ft)



Qil Seals

Replacement

Transmission Housing:

1. Remove the oil seal from the transmission housing.

OIL SEAL
Replace.

TRANSMISSION
HOUSING

2. Install the oil seal into the transmission housing
using the special tools as shown.

TRANSMISSION
HOUSING

DRIVER SEAL DRIVER

07749—-0010000 | ATTACHMENT
1 | 07947—-6110501 or

07947 -6110500

| / OiL SEAL

/ Replace.
-
i U"‘

1

"———~—_ PILOT, 26 x 30 mm
07JAD - PH80200

Clutch Housing:

1. Remove the oil seal from the clutch housing.

g 5
1L

Q : 6@)3« (

@ J
2N

CLUTCH
HOUSING

OIL SEAL
Replace.

2. Install the oil seal into the clutch housing using the
special tools as shown.

CLUTCH
HOUSING

DRIVER
DRIVER ATTACHMENT
07JAD —PH80101

07749—-0010000 ‘
\ /
] OIL SEAL

4/( u/ Replace.

O

PILOT, 26 x 30 mm
07JAD —-PHB80200
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Gearshift Mechanism

Overhaul

NOTE:

e Inspect rubber parts for wear and damage when disassembling; replace any worn or damaged parts.
e Install the clip as shown.

e Turn the boot so the hole is facing down as shown.
e Make sure the boot is installed on the shift rod.

SHIFT LEVER KNOB
7.8 N-m (0.8 kgf-m, 5.8 Ibf-ft)

SHIFT '
LEVER —

SEAL COLLAR SHIFT
seat A WD)

&v/ 0 s LEVER

\__// %
SHIFT 22 Nom
LEVER (2.2 kgfm,
BALL %‘/ 16 Ibf-f1) :ELFVLOCKlNG NUT
SEAT eplace.
@ EXTENSION O-RING 8 x 1.25 mm
SHIFT \d MOUNT Replace. 22 N-m (2.2 kgf-m, 16 Ibf-f1)
LEVER BRACKET /
DUST
SEAL B %
©<—-WASHER
REAR JOINT BUSHING
SHIFT LEVER

BALL HOLDER
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EXTENSION
BOLT

EXTENSION
MOUNT
CUSHION

ﬁ THRUST
WASHER

SELF-LOCKING NUT

Replace.

6 x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 Ibf.ft)

EXTENSION ROD

8 x 1.25 mm
22 N-m (2.2 kgf-m, 16 Ibf-ft)

EXTENSION
BRACKET

@

EXTENSION

END BUSHING EXTENSION

END COLLAR

SPRING PIN CLIP

SHIFT ROD

Replace. \w )

DOWN\

cLip

SPRING PIN
Replace.

HOLE



Automatic Transmission
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Special Tools

Ref. No Tool Number Description Qty Page Reference
@ 07GAB - PF50101 Mainshaft Holder 1 14-111, 156
® 07GAE - PG40200 or Clutch Spring Compressor Bolt Assembly 1 14-136, 139
® 07HAC - PK4010A Housing Puller 1 14-113
@ 07JAD - PH80101 Driver Attachment 1 14-147
® 07JAD - PH80200 Pilot, 26 x 30 mm 1 14-147

*® 07LAE - PX40100 Clutch Spring Compressor Attachment 2 14-136, 139

@ 07MAJ - PY4011A A/T Pressure Hose, 2210 mm 4 14-96
07MAJ - PY40120 A/T Pressure Hose Adapter 4 14-96
® 07PAZ - 0010100 SCS Service Connector 1 14-45
07SAZ - 001000A Backprobe Set 2 14-46, 92
@ 07406 - 0020400 A/T Oil Pressure Gauge Set w/Panel 1 14-96
® 07406 - 0070300 A/T Low Pressure Gauge w/Panel 1 14-96

13 07736 - AD10008B or Adjustable Bearing Puller, 25 - 40 mm 1 14-148, 149

07736 - AG1000A

07746 - 0010500 Attachment, 62 x 68 mm 1 14-148, 149, 150
() 07746 - 0010600 Attachment, 72 x 75 mm 1 14-148, 150
07746 - 0030100 Driver 40 mm 1.D. 1 14-131, 143, 145, 146
@ 07749 - 0010000 Driver 1 14-147, 148, 149, 150
07947 - 611501 Driver Attachment, 68 mm 1 14-147

* 07HAE - PL50101 may be used to substitute one of these tools.
** Must be used with commercially-available 3/8" — 16 slide hammer.

Car—P
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Description

The automatic transmission is a combination of a 3-element torque converter and a dual-shaft electronically controlled
automatic transmission which provides 4 speeds forward and 1 reverse.

Torque Converter, Gears and Clutches

The torque converter consists of a pump, turbine and stator, assembled in a single unit. They are connected to the engine
crankshaft so they turn together as a unit as the engine turns. Around the outside of the torque converter is a ring gear
which meshes with the starter pinion when the engine is being started. The entire torque converter assembly serves as a
flywheel while transmitting power to the transmission mainshaft.

The transmission has two parallel shafts: the mainshaft and the countershaft. The mainshaft is in line with the engine
crankshaft. The mainshaft includes the 1st, 2nd and 4th clutches, gears for 2nd, 4th, reverse and 1st (3rd gear is integral
with the mainshaft, while the reverse gear is integral with the 4th gear). The countershaft includes the 3rd clutch, and
gears for 3rd, 2nd, 4th, reverse, 1st and parking. The gears on the mainshaft are in constant mesh with those on the coun-
tershaft. When certain combinations of gears in transmission are engaged by clutches, power is transmitted from the
mainshaft to the countershaft to provide (2], s, D<, and [R] positions.

Electronic Control

The electronic control system consists of the Powertrain Control Module (PCM), sensors, a linear solenoid and four
solenoid valves. Shifting and lock-up are electronically controlled for comfortable driving under all conditions. The PCM is
located below the dashboard, under the front lower panel on the passenger’s side.

Hydraulic Control
The valve bodies include the main valve body, the secondary valve body, the regulator valve body, the servo body and the
lock-up valve body through the respective separator plates. They are bolted on the torque converter housing.

The main valve body contains the manual valve, the 1-2 shift valve, the 2nd orifice control valve, the CPB (Clutch Pressure
Back-up) valve, the modulator valve, the servo control vaive, the relief valve, and ATF pump gears. The secondary valve
body contains the 2-3 shift valve, the 3-4 shift valve, the 3-4 orifice control valve, the 4th exhaust valve and the CPC (Clutch
Pressure Control) valve. The regulator valve body contains the pressure regulator valve, the torque converter check valve,
the cooler relief valve, and the lock-up control valve. The servo body contains the servo valve which is integrated with the
reverse shift fork shaft, and the accumulators. The lock-up valve body contains the lock-up shift valve and the lock-up tim-
ing valve. The linear solenoid and the shift contro! solenoid valve A/B are bolted on the outside of the transmission hous-
ing, and the lock-up control solenoid valve A/B is bolted on the outside of the torque converter housing. Fluid from regula-
tor passes through the manual valve to the various control valves. The clutches receive fluid from their respective feed
pipes or internal hydraulic circuit.

Shift Control Mechanism

Input from various sensors located throughout the vehicle determines which shift control solenoid valve the PCM will acti-
vate. Activating a shift control solenoid valve changes modulator pressure, causing a shift valve to move. This pressurizes
a line to one of the clutches, engaging that clutch and its corresponding gear. The shift control solenoid valves A and B are
controiled by the PCM.

Lock-up Mechanism

In D« position, in 3rd and 4th, and in D3] position in 3rd, pressurized fluid is drained from the back of the torque converter
through a fluid passage, causing the lock-up piston to be held against the torque converter cover. As this takes place, the
mainshaft rotates at the same speed as the engine crankshaft. Together with hydraulic control, the PCM optimizes the tim-
ing of the lock-up mechanism. The lock-up valves control the range of lock-up according to lock-up control solenoid valves
A and B, and linear solenoid. When lock-up control solenoid vaives A and B activate, the modulator pressure changes. The
jock-up contro! solenoid valves A and B and the linear solenoid are controlled by the PCM.

(cont'd)
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Description

(cont'd)

Gear Selection
The shift lever has six positions: [P] PARK, {R] REVERSE, [N) NEUTRAL, [D4 1st through 4th gear ranges, [D3 1st through 3rd

gear ranges, {2] 2nd gear.

Position Description
(P] PARK Front wheels locked; parking brake pawl engaged with parking gear on countershaft. All clutches
released.
[R} REVERSE Reverse; reverse selector engaged with countershaft reverse gear and 4th clutch locked.
[N] NEUTRAL All clutches released.
‘D« DRIVE General driving; starts off in 1st, shifts automatically to 2nd, 3rd, then 4th, depending on vehicle

(1st through 4th) speed and throttie position. Downshift through 3rd, 2nd and 1st on deceleration to stop. The lock-up
mechanism comes into operation in position in 3rd and 4th gear.

Ds DRIVE Use for rapid acceleration at highway speeds and general driving; up-hill and down-hill driving; starts
{1st through 3rd) | off in 1st, shifts automatically to 2nd, then 3rd, depending on vehicle speed and throttle position.
Downshifts through 2nd to 1st on deceleration to stop. The lock-up mechanism comes into operation
in 3rd gear.

(2] SECOND Use for engine braking or better traction starting off on loose or slippery surfaces; stays in 2nd
| gear, does not shift up and down.

Starting is possible only in [P] and [N] positions through the use of a slide-type, neutral-safety switch.

Automatic Transaxle (A/T) Gear Position Indicator
The A/T gear position indicator in the instrument panel shows which gear has been selected without having to look down

at the console.

Clutches

The four-speed automatic transmission uses hydraulically-actuated clutches to engage or disengage the transmission gears.
When hydraulic pressure is introduced into the clutch drum, the clutch piston moves. This presses the friction discs and
steel plates together, locking them so they don't slip. Power is then transmitted through the engaged clutch pack to its
hub-mounted gear. Likewise, when the hydraulic pressure is bled from the clutch pack, the piston releases the friction discs
and the steel plates, and they are free to slide past each other. This allows the gear to spin independently on its shaft,
transmitting no power.

1st Clutch
The 1st clutch engages/disengages 1st gear, and is located at the end of the mainshaft, just behind the right side cover.
The 1st clutch is supplied hydraulic pressure by its ATF feed pipe within the mainshaft.

2nd Clutch

The 2nd clutch engages/disengages 2nd gear, and is located at the middle of the mainshaft. The 2nd clutch is joined back-
to-back to the 4th clutch. The 2nd clutch is supplied hydraulic pressure through the mainshaft by a circuit connected to the
internal hydraulic circuit.

3rd Clutch
The 3rd clutch engages/disengages 3rd gear, and is located at the end of the countershaft. The 3rd clutch is supplied
hydraulic pressure by its ATF feed pipe within the countershaft.

4th Clutch

The 4th clutch engages/disengages 4th gear, as well as reverse gear, and is located at the middie of the mainshaft. The 4th
clutch is joined back-to-back to the 2nd clutch. The 4th clutch is supplied hydraulic pressure by its ATF feed pipe within the
mainshaft.
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One-way Clutch

The one-way clutch is positioned between the countershaft 1st gear and the parking gear, with the parking gear splined to the
countershaft. The 1st gear provides the outer race surface, and the parking gear provides the inner race surface. The one-
way clutch locks up when power is transmitted from the mainshaft 1st gear to the countershaft 1st gear. The 1st clutch
and gears remain engaged in the 1st, 2nd, 3rd, and 4th gear ranges in the [Dd, [Ds or [2] position.

However, the one-way clutch disengages when the 2nd, 3rd, or 4th clutches/gears are applied in the [Dd, or [2] position.

This is because the'increased rotational speed of the gears on the countershaft overrides the locking “speed range” of the
one-way clutch. Thereafter, the one-way clutch free-wheels with the 1st clutch still engaged.

2ND CLUTCH 4TH CLUTCH

="

1ST CLUTCH

JaViVaVal

§ MAINSHAFT

- 5 COUNTERSHAFT

H —
| — ) /) ONE-WAY CLUTCH

wERR | P& JQ PARKING GEAR

AN COUNTERSHAFT

w = 1ST GEAR

3RD CLUTCH

OUTSIDE OF ONE-WAY
CLUTCH

The sprags engage/
INSIDE OF ONE-WAY disengage outside

CLUTCH and inside of the

Splined with counter- b one-way clutch. B

shaft T o B i
' "_, - -

SPRAG LOCKING CONDITION OVER-RIDING
LOCKING SPEED CONDITION
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Description

Power Flow

PART TORQUE 1ST GEAR | 2ND GEAR | 3RD GEAR 4ATH REVERSE | PARKING
CONVERTER 157 2ND 3RD GEAR GEAR
POSITIO CLUTCH CLUTCH CLUTCH GEAR CLUTCH
fp) O x x x x x X O
[R] O x x x x @) O x
N o) x x x x x x x
18T O O*2 X X X b X x
2ND O Oo* O X X X X X
b 3RD O o* x O X x X X
4TH O o* x x O O X X
18T @) O*2 X x X x x X
D:  |2ND o} o™ O x x x x X
3RD o o= X O X x x X
[2] O i o O x x x X x

O: Operates, x: Doesn’t operate.
*1: Aithough the 1st clutch engages, driving power is not transmitted as the one-way clutch slips.
*2: The one-way clutch engages when accelerating, and slips when decelerating.
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{N] Position
Hydraulic pressure is not applied to the clutches. Power is not transmitted to the countershaft.

[P] Position
Hydraulic pressure is not applied to the clutches. Power is not transmitted to the countershaft.
The countershaft is locked by the parking pawl interlocking the parking gear.

TORQUE CONVERTER

4TH CLUTCH

1ST CLUTCH
2ND CLUTCH

MAINSHAFT

COUNTERSHAFT

FINAL DRIVE
GEAR

ONE-WAY CLUTCH

PARKING GEAR

SERVO VALVE

3RD CLUTCH

FINAL DRIVEN GEAR

(cont'd)
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Description

Power Flow (cont’d)

1st Gear ([D4J or [D3] position)

In or D) position, the optimum gear is automatically selected from 1st, 2nd, 3rd and 4th gears, according to conditions
such as the balance between throttle opening (engine load) and vehicle speed.

1. Hydraulic pressure is applied to the 1st clutch, which rotates together with the mainshaft, causing the mainshaft 1st
gear to rotate.

2. Power is transmitted to the countershaft 1st gear, which drives the countershaft via the one-way clutch.

3. Power is transmitted to the final drive gear, which drives the final driven gear.

TORQUE CONVERTER

MAINSHAFT 1ST GEAR

1ST CLUTCH

S L5

]
[ ]
) ]
G COUNTERSHAFT
x -
¢
— ] il ~— H
- al ONE-WAY CLUTC
L
FINAL DRIVE GEAR L]
7] PARKING GEAR
COUNTERSHAFT
1ST GEAR

FINAL DRIVEN GEAR
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2nd Gear ([Dd, D3 or [2] position)

[2] Position is provided to drive only 2nd gear.

1.

Hydraulic pressure is applied to the 2nd clutch on the mainshaft, and power is transmitted via the 2nd clutch to the
mainshaft 2nd gear.

Power transmitted to the mainshaft 2nd gear is conveyed via the countershaft 2nd gear, which drives the counter-
shaft.
Power is transmitted to the final drive gear, which drives the final driven gear.
NOTE: Hydraulic pressure is also applied to the 1st clutch, but since the rotation speed of the 2nd gear exceeds that
of 1st gear, power from 1st gear is cut off at the one-way clutch.
TORQUE CONVERTER
2ND CLUTCH
MAINSHAFT
2ND GEAR
B E;ﬂ%
j 1
. L R, ) |
|4*—--——COUNTERSHAFT
u .
L
FINAL DRIVE —I:l—
GEAR __ﬂ——

COUNTERSHAFT 2ND GEAR

FINAL DRIVEN GEAR
(cont’d)
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Description

Power Flow (cont’d)

3rd Gear (D4 or Dy position)

1. Hydraulic pressure is applied to the 3rd clutch. Power from the mainshaft 3rd gear is transmitted to the countershaft
3rd gear.

2. Power is transmitted to the final drive gear, which drives the final driven gear.

NOTE: Hydraulic' pressure is also applied to the 1st clutch, but since the rotation speed of 3rd gear exceeds that of 1st
gear, power from 1st gear is cut off at the one-way clutch.

TORQUE CONVERTER

MAINSHAFT 3RD GEAR

MAINSHAFT

COUNTERSHAFT

FINAL DRIVE
GEAR

COUNTERSHAFT
3RD GEAR

3RD CLUTCH

FINAL DRIVEN GEAR
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4th Gear ([DJ position)

1. Hydraulic pressure is applied to the 4th clutch, which rotates together with the mainshaft, causing the mainshaft 4th
gear to rotate.

2. Power is transmitted to the countershaft 4th gear, which drives the countershaft.
3. Power is transmitted to the final drive gear, which drives the final driven gear.

NOTE: Hydraulic pressure is also applied to the 1st clutch, but since the rotation speed of 4th gear exceeds that of 1st
gear, power from 1st gear is cut off at the one-way clutch.

TORQUE CONVERTER

MAINSHAFT 4TH GEAR

4TH CLUTCH

MAINSHAFT

COUNTERSHAFT

FINAL DRIVE
GEAR

COUNTERSHAFT
4TH GEAR

FINAL DRIVEN GEAR

(cont'd)
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Description

Power Flow (cont’d)

(R] Position
1. Hydraulic pressure is switched by the manual valve to the servo valve, which moves the reverse shift fork to the
reverse position. The reverse shift fork engages with the reverse selector, reverse selector hub, and the countershaft

reverse gear.

2. Hydraulic pressure is also applied to the 4th clutch. Power is transmitted from the mainshaft reverse gear via the
reverse idler gear to the countershaft reverse gear.

3. The rotation direction of the countershaft reverse gear is changed via the reverse idler gear.

4. Power is transmitted to the final drive gear, which drives the final driven gear.

TORQUE CONVERTER

MAINSHAFT REVERSE
GEAR

4TH CLUTCH

MAINSHAFT

/ COUNTERSHAFT

REVERSE IDLER

/ GEAR

FINAL DRIVE
GEAR

COUNTERSHAFT
REVERSE GEAR

\ REVERSE SELECTOR
\ HUB

REVERSE SELECTOR

-»

FINAL DRIVEN GEAR REVERSE SHIFT
FORK

SERVO VALVE
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Electronic Control System

The electronic control system consists of a Powertrain Control Module (PCM), sensors, a linear solenoid and four solenoid
valves. Shifting and lock-up are electronically controlled for comfortable driving under all conditions. The PCM is located
below the dashboard, under the front lower panel on the passenger’s side.

PCM
Throttle Position Sensor Vehicle Speed Sensor
Signal ) Signal
PGM-FI
Control System
Engine Coolant Temperature .
Sensor Signal Service Check Connector

b e - - - . - - -

A/T Control System

INTERLOCK P Shift Control
CONTROL UNIT Solenoid Valve A

\ .
R 2 Shift Control Shift Control
Solenoid Valve B

N
Linear Solenoid
D« l
Ds
Lock-up Control Lock-up Control
2 Solenoid Valve A

Lock-up Control
Solenoid Valve B

D4 Indicator Light g’:;:‘;""‘“ Speed Sensor
. e Self-Diagnosis Countershaft Speed
Self-Diagnosis Signal Function Sensor Signal

{cont'd)
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Description

Electronic Control System (cont’d)

Shift Control

The PCM instantaneously determines which gear should be selected by various signals sent from sensors, and actuates
the shift controi solenoid valves A and B to control shifting. Also, a Grade Logic Control System has been adopted to con-
trol shifting in position while the vehicle is ascending or descending a slope, or reducing speed.

Position Gear Shift Control Solenoid Shift Control Solenoid
; Valve A Valve B

st OFF ON
(4, [od 2nd ON ON
3rd ON OFF
4th OFF OFF
2] 2nd ON ON
[R}* Reverse ON OFF

*See page 14-30 for reverse inhibitor control description.

Lock-up Control

From sensor input signals, the PCM determines whether to turn the lock-up ON or OFF, and activates lock-up control
solenoid valve A and/or B accordingly. The combination of driving signals to lock-up control solenoid valves A and B and

the linear solenoid pressure is shown in the table below.

Lock-up Conditions Lock-up Control Lock-up Control Linear Solenoid
P Solenoid Valve A Solenoid Valve B Pressure

Lock-up OFF OFF OFF High

Duty operation
Lock-up, Half ON OFF =~ ON Low
Lock-up, Full ON ON High
Lock-up Duty operation
during deceleration ON OFF « ON Low
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Grade Logic Control System

How it works:
The PCM compares actual driving conditions with driving conditions memorized in the PCM, based on the input from the
vehicle speed sensor, the throttle position sensor, the barometoric pressure sensor, the engine coolant temperature sensor,
the brake switch signal, and the shift lever position signal. The PCM is then able to control shifting while the vehicle is
ascending or descending a slope, or reducing speed.

SENSORS

SIGNALS DETECTED

Driving Conditions

Vehicle Speed
Sensor

Throttle Position
Sensor

Barometric
Pressure Sensor

Driving Resistance

Judgement of Controlling Area

Engine Coolant
Temperature Sensor

Coolant Temperature

A/T Gear Position
Switch

@ Pasition

1 1

Calculation Detection of Calculation
p; i standard
o “I““ . acceleration °,' decelera-
acceleration {in Memory) tion
[ Calculation of gradient l
[ Selection of Shifting Mode |

| 1

» Ascending mode
(Fuzzy {ogic) * Normal
+ Gradual Ascending mode mode
« Steep Ascending mode « De-
« Descending mode celeration
- Gradual Descending mode mode
- Steep Descending mode

Automatic 4 Speeds J

(cont'd)
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Description

Throttle opening

1

Electronic Control System (cont’d)

Ascending Control

When the PCM determines that the vehicle is climbing a hill in position, the system extends the engagement area of
2nd gear and 3rd gear to prevent the transmission from frequently shifting between 2nd and 3rd gears, and between 3rd
and 4th gears, so the vehicle can run smooth and have more power when needed. There are two ascending modes with
different 3rd gear driving areas according to the magnitude of a gradient stored in the PCM.

NOTE:
e The PCM memory contains shift schedules between 2nd and 3rd gears, and between 3rd and 4th gears that enable the

PCM's fuzzy logic to automatically select the most suitable gear according to the magnitude of a gradient.
o Fuzzy logic is a form of artificial intelligence that lets computers respond to changing conditions much like a human

mind would.

Descending Control

When the PCM determines that the vehicle is going down a hill in position, the shift-up speed from 3rd to 4th gear
when the throttle is closed becomes faster than the set speed for flat road driving to widen the 3rd gear driving area.

This, in combination with engine braking from the deceleration lock-up, achieves smooth driving when the vehicle is
descending. There are two descending modes with different downshift (4 — 3) schedules according to the magnitude of a
gradient stored in the PCM. When the vehicle is in 4th gear, and you are decelerating on a gradual hill, or when you are
applying the brakes on a steep hill, the transmission will downshift to 3rd gear. When you accelerate, the transmission will

then return to 4th gear.

ASCENDING MODE DESCENDING MODE
% %
100 1 1004 4
4
2ND/3RD SHIFTING
CHARACTERISTICS . GRADUAL DESCENDING
CONTROL AREA 7 STEEP ASCENDING MODE
CONTROLAREA o
E
]
Q
50 (<] 50
e
T
° . STEEP DESCENDING
! = : MODE
“}\:momu SHIFTING :
| CHARACTERISTICS Y S
|  CONTROL AREA
0 ' 0 ;
62 mph . 62 mph .
(100 kmsh) ~ Vehicle speed (100 sty Vehicle speed
GRADUAL ASCENDING
CONTROL AREA

Deceleration Control

When the vehicle goes around a corner, and needs to first decelerate and then accelerate, the PCM sets the data for deceleration
control to reduce the number of times the transmission shifts. When the vehicle is decelerating from speeds above 26 mph
{41 km/h), the PCM shifts the transmission from 4th te 2nd eariier than normal to cope with upcoming acceleration.
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Circuit Diagram and Terminal Locations

BATTERY

PGM ~Fi
IGNITION SWITCH MAIN PCM
ST RELAY T
| 85
" LCA
i
| LOCK - UP CONTROL
| SOLENOID VALVE A
-O\O- :
i
|
0o gl> wceo®
[
THROTTLE LOCK - UP CONTROL
POSITION ¢ SOLENOID VALVE B
SENSOR '
i
ENGINE COOLANT ! AUTOMAT!
TEMPERATURE 020 cer CoNTROL & TRARSAXLE
SENSOR ) ONTROL CONTROL 83
SYSTEM SYSTEM SHA
t
SERVICE CHECK |—— ! SHIFT CONTROL
SERUICE CHE [ Yo | SOLENOID VALVE A
i
i
l
VEMICLE i c8)
SPEED SENSOR P Vss ¢ .
: SHBY
BRAKE SWITCH ' SHIFT CONTROL
D5 [ SOLENOQID VALVE B
+8 0 |, sropsw ¢
BRAKE LIGHT ——] :
| 8
LS+C 2
LINEAR SOLENOID
AT GEAR POSITION
INDICATOR 81
Ls-
P)Y(RY(N) (D) (2 815
NM MAINSHAFT
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Description

Hydraulic Control

The hydraulic control system is controlied by the ATF pump, valves, accumulators, and electronically controlled solenoids.
The ATF pump is driven by splines on the end of the torque converter which is attached to the engine. Fluid from the ATF
pump flows through the regulator valve to maintain specified pressure through the main valve body to the manual valve,
directing pressure to each clutch. The valve body includes the main valve body, the regulator valve body, the lock-up
valve body, the secondary valve body, the servo body, the linear solenoid, the shift control solenoid valve A/B assembly,
and the lock-up control solenoid valve A/B assembly. The shift control solenoid valve A/B assembly and the linear
solenoid are bolted to the outside of the transmission housing. The lock-up control solenoid valve A/B assembly is boited

to the outside of the torque converter housing.

SHIFT CONTROL
SOLENOID VALVE A/B
ASSEMBLY

LINEAR SOLENOID

SERVO BODY

LOCK-UP VALVE
BODY

SECONDARY VALVE
BODY

REGULATOR
VALVE BODY

MAIN VALVE BODY

LOCK-UP CONTROL
SOLENOID VALVE A/B ATF PUMP GEARS
ASSEMBLY
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0.0

Main Valve Body

The main valve body houses the manual valve, the 1-2 shift valve, the 2nd orifice control valve, the CPB valve, the modu-
lator valve, the servo control valve, and the relief valve. The primary functions of the main valve body are to switch fluid
pressure on and off and to control the hydraulic pressure going to the hydraulic control system.

2ND ORIFICE CONTROL
VALVE

CPB VALVE

1-2 SHIFT VALVE
MODULATOR VALVE

RELIEF VALVE MANUAL VALVE

e
U
{
MAIN VALVE SERVO CONTROL
8ODY VALVE

Secondary Valve Body

The secondary valve body is located on the main valve body. The secondary valve body houses the 2-3 shift valve, the 3-4
shift valve, the 3-4 orifice control valve, the 4th exhaust valve and CPC valve.

3-4 SHIFT VALVE 2.3 SHIFT VALVE

4TH EXHAUST VALVE

CPC VALVE

NDARY VALVE
3-4 ORIFICE CONTROL gz%?l
VALVE

(cont'd)
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Description

Hydraulic Control (cont’d)

Regulator Valve Body
The regulator valve body is located on the main valve body. The regulator valve body consists of the regulator valve, the

torque converter check valve, the cooler relief valve, and the lock-up control valve.

REGULATOR VALVE

REGULATOR VALVE
BODY

TORQUE CONVERTER

COOLER RELIEF VALVE CHECK VALVE

LOCK-UP CONTROL VALVE

Lock-up Valve Body
The lock-up valve body with the lock-up shift valve and the lock-up timing valve is located on the regulator valve body.

LOCK-UP SHIFT VALVE

LOCK-UP TIMING VALVE

LOCK-UP VALVE
BODY
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Regulator Valve

The regulator valve maintains a constant hydraulic pressure from the ATF pump to the hydraulic control system, while
also furnishing fluid to the lubricating system and torque converter. The fiuid from the ATF pump flows through B and B'.
The regulator valve has a valve orifice. The fluid entering from B flows through the orifice to the A cavity. This pressure of
the A cavity pushes the regulator valve to the right side, and this movement of the regulator valve uncovers the fluid port
to the torque converter and the relief valve. The fluid flows out to the torque converter, and the relief valve and regulator
valve moves to the left side. According to the level of the hydraulic pressure through B, the position of the regulator valve
changes and the amount of the fluid from B’ through D and C also changes. This operation is continued, maintaining the
line pressure.

NOTE: When used, “left” or “right” indicates direction on the illustration below.

ENGINE NOT RUNNING ENGINE RUNNING

To TORQUE CONVERTER Lubrication

1 1 STATOR SHAFT ARM

From ATF PUMP

Stator Reaction Hydraulic Pressure Control

Increases in hydraulic pressure according to torque are performed by the regulator valve using stator torque reaction. The
stator shaft is splined with the stator in the torque converter, and its arm end contacts the regulator spring cap. When the
vehicle is accelerating or climbing (Torque Converter Range), the stator torque reaction acts on the stator shaft, and the
stator arm pushes the regulator spring cap in the direction of the arrow in proportion to the reaction. The stator reaction
spring compresses, and the regulator valve moves to increase the line pressure which is regulated by the regulator valve.
The line pressure reaches its maximum when the stator torque reaction reaches its maximum.

TORQUE CONVERTER

REGULATOR VALVE

REGULATOR SPRING CAP

STATOR STATOR SHAFT ARM

STATOR SHAFT '
(cont'd)
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Description

Hydraulic Control (cont’d)

Servo Body

The servo body is located on the secondary valve body. The servo body contains the servo valve which is integrated with
the reverse shift fork shaft, and the accumulators.

2ND ACCUMULATOR

SERVO BODY

1ST ACCUMULATOR

3RD ACCUMULATOR

SERVO VALVE/SHIFT

4TH ACCUMULATOR
FORK SHAFT
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Hydraulic Flow

General Chart of Hydraulic Pressure
ATF Pump Regulator Valve Line Pressure Modulator Pressure
Clutch Pressure

Linear Solenoid

Torque Converter Pressure
Lubrication Pressure

Distribution of Hydraulic Pressure

» Regulator Valve Torque Converter Pressure
Lubrication Pressure

To regulate Line Pressure

+ Manual Valve —————— To select Line Pressure ———— Clutch Pressure

—— Shift Control Solenoid Valves
Lock-up Control Solenoid Valves
Linear Solenoid

» Modulator Valve —————— Modulator Pressure

« 1-2 Shift Valve
- 2-3 Shift Valve
« 3-4 Shift Valve

+—— Clutch Pressure

NO. | DESCRIPTION OF PRESSURE | NO. | DESCRIPTION OF PRESSURE | NO. | DESCRIPTION OF PRESSURE
MODULATE
1 LINE 6B | (SHIFT CONTROL SOLENOID 41 4TH CLUTCH
VALVE B)
MODULATE
i LINE 6C | (LOCK-UP CONTROL 56 | LINEAR SOLENOID
SOLENOID VALVE A}
: MODULATE
1" LINE 6D | (LOCK-UP CONTROL 90 | TORQUE CONVERTER
SOLENOID VALVE B) )
MODULATE
2 LINE 6D' | (LOCK-UP CONTROL 91 TORQUE CONVERTER
SOLENOID VALVE B) )
3 LINE 7 LINE 92 | TORQUE CONVERTER
3 LINE 8 LINE/CPC 93 | ATF COOLER
3 LINE 9 LINE 94 | TORQUE CONVERTER
4 LINE 10 1ST CLUTCH 95 LUBRICATION
4 LINE 20 | 2ND CLUTCH 96 | TORQUE CONVERTER
4" LINE 20A | 2ND ACCUMULATOR 97 | TORQUE CONVERTER
CcPC 25 | LINE ‘ 99 | SUCTION
6 MODULATE 30 | 3RD CLUTCH X DRAIN
MODULATE
6A | (SHIFT CONTROL SOLENOID 40 | 4ATH CLUTCH
VALVE A)

(cont’d)
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Description

Hydraulic Flow (cont’d)

[N] Position

As the engine turns, the ATF pump also starts to operate. Automatic transmission fluid (ATF) is drawn from (99) and dis-
charged into (1). Then, ATF flowing from the ATF pump becomes line pressure (1). The line pressure (1) is regulated by
the regulator valve. The torque converter inlet pressure (92) enters (94) of the torque converter through the lock-up shift
valve and discharges into (90). The torque converter check valve prevents the torque converter pressure from rising.
Under this condition, hydraulic pressure is not applied to the clutches.

NOTE: When used, “left” or “right” indicates direction on the hydraulic circuit.
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[2] Position

The line pressure (1) flows to the manual valve and the modulator valve. The line pressure (1) changes to line pressure (4)
and (25) at the manual valve, and changes to modulator pressure at the modulator valve. But the modulator pressure (6)
does not flow to each shift valve because shift control solenoid valves A and B are turned ON by the PCM. The line pres-
sure (4) passes through the CPB valve and the CPC valve, and changes to line pressure (5), then flows to the 1-2 shift
valve. The line pressure (5) from the 1-2 shift valve changes to 2nd clutch pressure (20) at the 2-3 shift valve. The 2nd
clutch pressure (20) is applied to the 2nd clutch, and the 2nd clutch is engaged. The line pressure (4) passes through the 1-
2 shift valve and the orifice, and changes to 1st clutch pressure. The 1st clutch pressure (10) also flows to the 1st clutch.

However, no power is transmitted because of the one-way clutch.

NOTE: When used, “left” or “right” indicates direction on the hydraulic circuit.
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Description

Hydraulic Flow (cont’d)

[B4 or [ Position
1. 1st Gear

The flow of fluid through the torque converter circuit is same as in [N] position. The line pressure flows to the manual
valve and the modulator valve. The line pressure changes to modulator pressure (6) at the modulator valve and to
line pressure (4) at the manual valve. The modulator pressure (6) flows to the left end of the 1-2 shift valve and the 3-4
shift valve because shift control solenoid valve A is turned OFF and B is turned ON by the PCM. The 1-2 shift valve is
moved to the right side. The line pressure (4) changes to 1st clutch pressure (10) at the 1-2 shift valve and the orifice.
The 1st clutch pressure (10) is applied to the 1st clutch and the 1st accumulator; consquently, the vehicle will move as

the engine power is transmitted.

NOTE: When used, “left” or “right” indicates direction on the hydraulic circuit.

IRO CLUTCm INDCLUTCH 4T CLUTCm

$1REVERSE ACCUMULATOR

9T ACCUMULE " TDF
Tmort

3400:CE
CONTROL
vALVE

AT EanaUST cboLE

A3 =]

»
1" Gl
LOCk UP CONTROL vA(VE . _m‘ﬂ_‘
ram | I e[
X T o O T} ™ T o
: 1
© - —
- LOCK UPCEn e i
SOLENOID 2 &, . ¢ SERVO CUNTR VALVE
* L]

F,IL Culd
»if Ll - $ pe U » =)
LOCK UP St T VALVE - £ \J} - s A g or ) HF -
- CIiL] L2 n -— 3 o° Bafle 19
| = ol T - Y - AT 0
T 2 1 3 ‘~ "
e w) ®| J ﬂ- A ) TR . 23 5006 T VALVE
%
o« 2 o
SuETCONTED, - 3
SOLENC T 10 l. 0 x - O
PR XN =l % .
- -~ .
N
S 7 “ é « g P n 12 SMIFT VALVE =
- TORQUE CONVERTER e E 3 .
'{ CHECK VALVE - ] 4 SEAVO vaLLE
x
. [}
o AELIEE VALVE %
= . N FCOUNTERS =+~
= 1 A ™
= (PC vALLE J@:
LOCK UP TIVING o8
VALVE
- M Lot I O 4l
x \ FIN 2
e, Ll x -
[ AEGULATOR D‘{IT ——_——
- - nf. ity o LI U‘, R 4| v -I‘
hd L
- - | -1 — == = = o8 vavi
oo 0 u—
) 1 DGERE B -
-~ MANUAL VALVE

14-26



2. 2nd Gear

As the speed of the vehicle reaches the prescribed value, shift control solenoid valve A is turned ON by means of the
PCM. The modulator pressure (6A) in the left end of the 1-2 shift valve is released by turning shift control solenoid
valve A ON. The 1-2 shift valve is moved to the left side and uncovers the port to allow line pressure (5) to the 2-3
shift valve. The line pressure (5) changes to 2nd clutch pressure (20) at the 2-3 shift valve. The 2nd clutch pressure

(20) is applied to the 2nd clutch, and the 2nd clutch is engaged.

Fluid flows by way of:

— Line Pressure {4) = CPB Valve - Line Pressure (5) = 1-2 Shift Valve - Line Pressure (5) = 2-3 Shift Valve
- 2nd Clutch Pressure (20) = 2nd Clutch

The hydraulic pressure also flows to the 1st clutch. However, no power is transmitted because of the one-way clutch.

NOTE: When used, “left” or “right” indicates direction on the hydraulic circuit.
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Description

Hydraulic Flow (cont’d)

3.

3rd Gear

As the speed of the vehicle reaches the prescribed value, shift control solenoid valve B is turned OFF by means of the
PCM. Shift control solenoid valve A remains ON. The modulator pressure (6) flows to the right end of the 1-2 shift
valve and the left end of the 2-3 shift valve. The 2-3 shift valve is moved to the right side by modulator pressure (6B).
The 2-3 shift valve covers the port to stop line pressure (5) to the 2nd clutch and uncovers to the 3-4 shift valve as the
2-3 shift valve is moved to the right side. The line pressure {5) becomes 3rd clutch pressure (30) at the 3-4 shift valve.

The 3rd clutch pressure (30) is applied to the 3rd clutch, and the 3rd clutch is engaged.

Fiuid flows by way of:
- Line pressure {4) =~ CPB Valve - Line Pressure (5) =~ 1-2 Shift Valve - Line Pressure (5) = 2-3 Shift Valve

— Line Pressure (5) = 3-4 Shift Valve — 3rd Clutch Pressure (30) = 3rd Clutch

The hydraulic pressure also flows to the 1st clutch. However, no power is transmitted because of the one-way clutch

as in 2nd gear.

NOTE: When used, “left” or “right” indicates direction on the hydraulic circuit.
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4th Gear ( Position)

As the speed of the vehicle reaches the prescribed value, shift control solenoid valve A is turned OFF by means of the
PCM. Shift control solenoid valve B remains OFF. The modulator pressure (6) flows to the left end of the 1-2 shift
valve and the left end of the 3-4 shift valve. The modulator pressure (6A) in the left end of the 1-2 shift valve equals
the modulator pressure (6B) in the right end of the 1-2 shift vaive, the 1-2 shift valve remains at left side by the ten-
sion of the valve spring.

The 3-4 shift valve is moved to the right side by modulator pressure (6A). The 3-4 shift valve covers the port to the 3rd
clutch and uncovers the port to the 4th clutch as this valve is moved to the right side. The 4th clutch pressure (41)
from the 3-4 shift valve becomes 4th clutch pressure (40) at the manual valve. The 4th clutch pressure (40) is applied

to the 4th clutch, and the 4th clutch is engaged.

Fluid flows by way of:
- Line pressure (4) = CPB Valve - Line Pressure (5) = 1-2 Shift Valve - Line Pressure (5) = 2-3 Shift Valve

- Line Pressure (5) = 3-4 Shift Valve - 4th Clutch Pressure (41) = Manual Valve — 4th Clutch Pressure (40)
= 4th Clutch

The hydraulic pressure also flows to the 1st clutch. However, no power is transmitted because of the one-way clutch
as in 2nd and 3rd gear.

NOTE: When used, “left” or “right” indicates direction on the hydraulic circuit.
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Description

Hydraulic Flow (cont’d)

(R] Position

The flow of fluid through the torque converter circuit is the same as in [N] position. The line pressure (1) changes to line
pressure (3) and flows to the 1-2 shift valve. The line pressure (3) changes to line pressure (3') at the 1-2 shift valve and
flows to the servo valve. The servo valve is moved to the right side (Reverse range position) and uncovers the port to
allow line pressure (3”) to the manual valve. The line pressure (3') from the 1-2 shift valve flows through the servo valve to
the manual valve and changes to 4th clutch pressure {40). The 4th clutch pressure (40) is applied to the 4th clutch, and the
4th clutch is engaged.

Reverse Inhibitor Control

When the [R] position is selected while the vehicle is moving forward at speeds over 6 mph (10 km/h), the PCM outputs the
1st speed signal to shift control solenoid valves A and B; shift control solenoid valve A is turned OFF, shift control solenoid
valve B is turned ON. The 1-2 shift valve is moved to the right side and covers the port to stop line pressure (3') to the
servo valve. The line pressure (3') is not applied to the servo valve, and the 4th clutch pressure (40) is not applied to the
4th clutch, as a result, power is not transmitted to the reverse direction.

NOTE: When used, “left” or “right” indicates direction on the hydraulic circuit.

IRD CLUTCH

MO CLUTCH  aTH CLUTCH TSTCLutm

ATHREVERSE ACCUMULATOR

151 ACCUMULATOR
cmoxE
41m EXRAUST VALVE
.OCK UP CONTRQL vA(VE .
. I
I w| - .
o —Seal]
=
i
»”)
4 F"-ﬂ )
LOCK UP CONTRO.
SOLENOID VALVE
a =i o) tond -»
LOCK UP SHif Y vauve 3 N e
wft floe flo  floo = 3
> “—"—‘wg T Y
RO 7.0 084 72
it -“r-c- 04 § CONROL Lk,
7
o« LK.
VALVE 8 OFF
SHT CONTROL
SOLENOD
TOROUE CONVERTER vALVE A ON
CHECK VALVE - SERVO VALVE
.
RELIEF VALVE )
VeV COUN"‘WKY
;;, .
LOCK UP TING
vALVE
- 2 aowann 3" 5Ny mx
—l x e
h g [N - " - -
\ ot REGo.ZTOR o TG0
fe—s—c=10 | IR I = (o thalr I N | R P | ey : AR P S
4 £in
- " [ < i N == - e coBanwt

lelml e ==T]

=yams eS|

MODULATOR VALVE 1 INF AR SOLENOID




[P] Position

The flow of fluid through the torque converter circuit is the same as in [N] position. The line pressure (1) changes to line
pressure (3) and flows to the 1-2 shift valve. The line pressure (3) changes to line pressure (3') at the 1-2 shift valve and
flows to the servo valve. The servo valve is moved to the right side (Reverse range position) and uncovers the port to
allow line pressure (3”) to the manual valve as in [R] position. The line pressure (3”) from the servo valve is intercepted by
the manual valve. However, hydraulic pressure is not supplied to the clutches, and the power is not transmitted.

NOTE: When used, “left” or “right” indicates direction on the hydraulic circuit.
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Description

Lock-up System

Lock-up Clutch

1.

Operation {(clutch on)

With the lock-up clutch on, the fluid in the chamber between the torque converter cover and the lock-up piston is drained
off, and the converter fluid exerts pressure through the piston against the torque converter cover. As a result, the convert-
er turbine is locked to the converter cover. The effect is to bypass the converter, thereby placing the vehicle in direct drive.

Power
LOCK-UP PISTON DAMPER SPRING

TURBINE

The power flows by way of:

. TORQUE CONVERTER
Engine COVER
i

Drive plate
4

Torque converter cover
L

Lock-up piston
i

Damper spring

To ATF cooler

INLET t OQUTLET

Turbine
{
Mainshaft

MAINSHAFT

Operation (clutch off)
With the lock-up clutch off, the fluid flows in the reverse of “clutch on.” As a result, the lock-up piston moves away from
the converter cover, and the torque converter lock-up is released.

Power flow

Engine TORQUE CONVERTER

' COVER
Drive plate \ f
4

Torque converter cover
{

Pump
{

Turbine
4

Mainshaft

TURBINE
PUMP

To ATF cooler

‘ }7 I'N;.ET

MAINSHAFT
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In position, in 3rd and 4th, and position in 3rd,
pressurized fluid is drained from the back of the torque
converter through a fluid passage, causing the lock-up
piston to be held against the torque converter cover. As
= this takes place, the mainshaft rotates at the same speed
= as the engine crankshaft. Together with the hydraulic
control, the PCM optimized the timing of the lock-up
system. Under certain conditions, the lock-up clutch is
applied during deceleration, in 3rd and 4th gear.

The lock-up system controls the range of lock-up accord-

| ing to lock-up control solenoid valves A and B, and the

linear solenoid. When lock-up control solenoid valves A

TORQUE CONVERTER and B activate, modulator pressure changes. Lock-up

control solenoid valves A and B and the linear solenoid

- o are mounted on the outside of the torque converter
n . housing, and are controlled by the PCM.

94

LOCK-UP CONTROL
- « VALVE Lock-up Conditions/Lock-up Control Solenoid Valves/
i Linear Solenoid Pressure
ST e 96 7
w0 oc CONTRO Lock-up Control Linear
_| LOCK-UP TROL Lock-u i
M — P Solenoid Valve .
L —— SOLENOID VALVE Conditions ioleno::l
] LOCK-UP A B ressu
. SHIFT VALVE
| U\ O | Lock-up OFF OFF OFF High
D ti
o o o3| [in— o Lock-up, Half ON tgz:(‘)frg&on Low
Lock-up, Full | ON ON High
Lock-up .
= during ON Duty operation Low
TORQUE CONVERTER decel . OFF —~ ON
CHECK VALVE eceleration
90
tHE=—F vt = <—MODULATOR PRESSURE
of | RELIEF VALVE m
oo
=
LOCK-UP TIMING
VALVE
REGULATOR
VALVE . 3&:_31
o | L_"| COOLER RELIEF VALVE
i
—
ATF STRAINER
ATF PUMP
(cont'd)
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Description

Lock-up System (cont’d)

90 1

No Lock-up

e Lock-up Control Solenoid Valve A: OFF
e Lock-up Control Solenoid Valve B: OFF
e Linear Solenoid Pressure: High

The pressurized fluid regulated by the modulator works
on both ends of the lock-up shift valve. Under this condi-
tion, the pressures working on both ends of the lock-up
shift valve are equal, the lock-up shift valve is moved to
the right side by the tension of the valve spring alone.
The fluid from the ATF pump will flow through the left
side of the lock-up clutch to the torque converter; that is,
the lock-up clutch is in OFF condition.

TORQUE CONVERTER

NOTE: When used, “left” or “right” indicates direction
on the hydraulic circuit.

i = LOCK-UP CONTROL
I— ]’ - VALVE
81
f : o —
U © 96 o7
90
LOCK-UP CONTROL
SOLENOID VALVE
LOCK-UP A B
o SHIFT VALVE
- h ;
~ =>4 !
:"‘T o Yo S 2
[ 1 x 80
TORQUE CONVERT:;'
CHECK VALVE
P A INSHAFT ! -«— MODULATOR PRESSURE
RELIEF VALVE
2L COUNTERSHAF T
zen X
ORI YD I

VALVE
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91

" b
b

60 96

TORQUE CONVERTER

LOCK-UP CONTROL
VALVE

LOCK-UP
SHIFT VALVE

60"

v
vt
L} 60 He

E

LOCK-UP CONTROL

k= SOLENOID VALVE

VALVE

TORQUE CONVERTER I
CHECK VALVE

RELIEF VALVE

95

ZZI2 MA | NSHAF T
T T O I
95

$ZZT COUNTERSHAFT

STIELT X

REGULATOR
VALVE

i i

Half Lock-up

o Lock-up Control Solenoid Valve A: ON

o Lock-up Control Solenoid Valve B: Duty Operation
OFF < ON

o Linear Solenoid Pressure: Low

The PCM switches the solenoid valve A on to release the
modulator pressure in the left cavity of the lock-up shift
valve. The modulator pressure in the right cavity of the
lock-up shift valve overcomes the spring force; thus the
lock-up shift valve is moved to the left side.
The line pressure is then separated into the two pas-
sages to the torque converter:

Torque Converter Inner Pressure: enters into right

side to engage lock-up clutch

Torque Converter Back Pressure: enters into left side

to disengage lock-up clutch
The back pressure (F2) is regulated by the iock-up con-
trol valve, whereas the position of the lock-up timing
valve is determined by the linear solenoid pressure and
tension of the valve spring. Also the position of the lock-
up control valve is determined by the back pressure of
the lock-up control valve, torque converter pressure reg-
ulated by the torque converter check valve, and modula-
tor pressure determined by the lock-up control solenoid
valve B. The PCM switches the logk-up control solenoid
valve B on and off rapidly (duty operation) under certain
conditions to regulate the back pressure (F2) to lock the
torque converter properly.

NOTE: When used, “left” or “right” indicates direction
on the hydraulic circuit.

b <a— MODULATOR PRESSURE

-s— LINEAR SOLENOID PRESSURE

ATF PUMP
(cont'd)
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Description

Lock-up System (cont’d)

TORQUE CONVERTER

9

LOCK-UP
so- SHIFT VALVE

o8 94._ :’-—{\_J_ ey o ’T:1
)

I

t

30

oc 2 L3 L} 80 ‘+

TORQUE CONVERTE;‘
CHECK VALVE

= 1 LOCK-UP CONTROL
| r, . VALVE

LOCK-UP CONTROL
== SOLENOID VALVE

ng; MA [ NSHAF T
RELIEF VALVE =

ST COUNTERSHAS Y
§IIIT X
OTTTTTTTrt Tty

LOCK-UP TIMING

VALVE

X g "jl J= . [ REGULATOR "
L e f-n—(—i VALVE E’ﬁ

Full Lock-up

e Lock-up Control Solenoid Vaive A: ON
e Lock-up Control Solenoid Valve B: ON
e Linear Solenoid Pressure: High

When the vehicle speed further increases, the linear
solenoid pressure is increased to high, in accordance
with the linear solenoid controlled by the PCM.

The lock-up timing valve overcomes the spring force
and moves to the left side. Also, this valve closes the
fluid port leading to the left side of the lock-up control
valve.

Under this condition, the modulator pressure in the left
side of the lock-up control valve had already been
released by the lock-up control solenoid valve B; the
lock-up control valve is moved to the left side. As this
takes place, the torque converter back pressure is
released fully, causing the iock-up clutch to be engaged
fully.

NOTE: When used, “left” or “right” indicates direction
on the hydraulic circuit.

MODULATOR PRESSURE

-~ LINEAR SOLENOID PRESSURE

- COOLER RELIEF VALVE

A

ATF STRAINER
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LOCK-UP CONTROL

« VALVE

s+ SHIFT VALVE

=

LOCK-UP

TORQUE CONVERTER_I
CHECK VALVE

RELIEF VALVE i

95
$2Z COUNTERSHAF T

LOCK-UP TIMING
VALVE

REGULATOR
VALVE

Deceleration Lock-up

o Lock-up Control Solenoid Valve A: ON

e Lock-up Control Solenoid Valve B: Duty Operation
OFF < ON

o Linear Solenoid Pressure: Low

The PCM switches solenoid valve B on and off rapidly
under certain conditions. The slight lock-up and half
lock-up regions are maintained so as to lock the torque
converter properly.

NOTE: When used, “left” or “right” indicates direction
on the hydraulic circuit.

LOCK-UP CONTROL
=== SOLENOID VALVE

22 wainswar 1 t=—z<e— MODULATOR PRESSURE

LINEAR SOLENOGID PRESSURE

ATF PUMP
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Component Locations

INTERLOCK CONTROL
UNIT

KEY INTERLOCK o ] \ 5 \\/ :ﬂ%‘gﬁ'{;"(ﬁ&?omﬂm
SOLENOID |
PARKING PIN /] AUTOMATIC TRANSAXLE (A/T)
SWITCH GEAR POSITION SWITCH
SHIFT LOCK
SOLENOID

COUNTERSHAFT
SPEED SENSOR

LOCK-UP CONTROL
SOLENOID VALVE
ASSEMBLY

SHIFT CONTROL MAINSHAFT
SOLENOID VALVE SPEED SENSOR
ASSEMBLY LINEAR

SOLENOID
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PCM Circuit Diagram (A/T Control System)

UNDER - HOOD FUSE/RELAY BOX

BATTERY
No.52 {15A]
@— WHT/GRN
UNDER - DASH
No.41(B0A]  No.48 (30A) FUSE/RELAY BOX | No.33(7.5A)
— OO oo WHT/GRN
IGNITION SWITCH
1G1 No.25 (7.5A)
No.42 (40A) o oo YEL
+— O O— — ) No.31 (7.5A)
O OO
No.47 (7.5A) | No.44 (15A) ST WHT/GRN
—O\O——O\_O
J_I—_I
D PGM - Fi
----------- MAIN i
? RELAY Q
L= BRAKE
- = - f SWITCH
, ._T__T l
WHT/BLU YELBLK  YEL/BLK BLK BLK Q GRN/WHT
G101
c10 Al A24 A10 J A23 DS
( N e
VBU = Tosv IGP1 IGP2 T_Pm PG2 STOP SW
'1:' To 12V
L] 5V -
REGULATOR i REGULATOR =
POWERTRAIN CONTROL MODULE (PCM)
D4 IND lATP R ATP2
UNDER - DASH Tazs B13 |86 B17
FUSE/RELAY BOX LT GAN WHT YEL PNK BLU
No.25 {7.5A) GRN/BLK l
GAUGE ASSEMBLY L "L | [l T
YEL ] 14 " ”J ’ I 1
— LT GRN —| GRN/BLK  WHT YEL GRN BLU
| 1 Yy
; 20) 12 BBl H BLK/BLU T ERLOCK T
3i] | _® 12 WHT —2 f—whiT __(> CRUISE CONTROL
1 pep =& UNDER - DASH
RED/BLK RED DIMMING @ RED - RED r[> FUSE/RELAY BOX
YT CIRCUIT @ BLKIBLU o No.19{7.5A)
BRIGHTNESS ‘:}—wv—n— - GRNBLK'Y ) r{> BACK - UP
CONTROLLER 10 9 YE LIGHTS
—@ HO GRN —{ |— GRN L
CUT RELAY
4
_@ l B — — By GRN/BLK
8 T - BLU/BLK
[ BLK
BLK 12 13 14 7 6 5/ 9] 3] 4f mn 1[
f 1
T T T 'I' T T T T T =
GRN/WHT GRN GRN/BLU PNK | GRN/BLK | BLK .0
- GRN/RED | GRN/ORN | GRN/YEL |. YEL | BLKIRED |  daoo
- 1
g:g:} N sT{ €
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INTERLOCK CONTROL UNIT

PCM Terminal Locations

KEY LOCK SHIFT LOCK .
ACCPUSHSW SOLENOID 1G1 SOLENOID P PIN SW sLU ATPP  GND
5 1 2 3 8 7 6 4 ENGINE THROTTLE
TEMPERATURE POSITION
VYJH-T WHT/BLU YEL/BLK SENSOR SENSOR
. | r—1 WHTBLK ~ WHT/RED BLK/BLU BLK ...
7 E & SPEED
YEL/BLK SENSOR
WHT/GRN  WHT/YEL  WHT/BLU  YEL |2 C{D \\W4
o
PARKING AIT GEAR -
Brew | S .
N ALOCK key o L ProsiTion j _;
BLK -
SWITCH | SoLENOID 1
0O >0 SHIFT LOCK
Q0 SOLENOID Y RED/WHT RED/BLK
YEL = WHT/RED —  BLUMHT YEL/BLU GRN/BLK
G401 G401
G402 B12 G402 c18 |02 p10 [p1 [on
SLU [VSS  JECT Tvce2 JTPs 1SG2
POWERTRAIN CONTROL MODULE (PCM) % _T B
|nm NMSG  |NC NCSG  |LS- LS+ SH A Jsu 8 ch A J\LC ] SCS G2 LG
815 814 823 B22 B1 B2 83 B11 85 B4 Tc7 }Azz A9
RED WHT BLU GRN WHT RED  BLU/YEL GRNWHT  YEL  GRN/BLK BRN BRN/BLK BRN/BLK
1 2 2 1
r PR | | p— — f—_'_—1
BLU/YEL GRN/WHT YEL GRN/BLK BRN
2 1 2 1 2 1
1 [ ] [ BS
A 8 A )
SERVICE CHECK
CONNECTOR
MAINSHAFT COUNTERSHAFT  LINEAR SOLENOID
SPEED SENSOR SPEED SENSOR SHIFT CONTROL LOCK - UP CONTROL
SOLENOID VALVE | SOLENOID VALVE
ASSEMBLY ASSEMBLY
BLK BRN/BLK
G401 G101

mn 1

w

4

8] [1]2

20 22]23(24 13]

14] 18] [

18|

22

2425

A (32P) Connector

B (25P) Connector

C (31P) Connector

D (16P) Connector
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PCM Terminal Voltage/Measuring Conditions

A/T Control System

The PCM terminal voltage and measuring conditions are shown for the connector terminatls related to the A/T control sys-
tem. The other PCM terminal voltage and measuring conditions are described in section 11.

PCM Terminal Locations

f1{2]3]« sle sfefrojn1] [1]2] [3]«[s 8] [1]2]a]« 3 7 avo’TzJ‘[-s_]
13[14}15}18]17]18] /J20] /[22]23]24 11{12}13[1a]15]18]12 {riz]13)1efis) Aarfre 617]8] To]11]12]
3& 23j24125 1314
A (32P) Connector B {25P) Connector C (31P) Connector D {16P) Connector
PCM CONNECTOR A (32P)
Terminal Number Signal Description Measuring Conditions/Terminal Voltage
A1lto A8 - see section 11 -
A9 LG1 Ground
A10 PG1 Ground
Al IGP1 Power supply system With ignition switch ON (ll): Battery voltage
With ignition switch OFF: 0 V
A12 to A21 - see section 11 -
A22 LG2 Ground
A23 PG2 Ground
A24 1GP2 Power supply system With ignition switch ON (Il): Battery voltage
With ignition switch OFF: 0 V
A25 to A32 ~ see section 11 -
PCM CONNECTOR B (25P)
Terminal Number Signal Description Measuring Conditions/Terminal Voitage
B1 LS- Linear solenoid power supply Ignition switch ON (ll): Pulsing signal
negative electrode
B2 LS+ Linear solenoid power supply Ignition switch ON (ll): Pulsing signal
positive electrode
B3 SHA Shift control solenoid valve A In 2nd gear and 3rd gear in D3, D« position,
control and in [2] position: Battery voltage
In 1st gear and 4th gear in [B3], D« position: 0 V
B4 LCB Lock-up controt solenoid vaive B With half fock-up, full fock-up, and during
control deceleration: Pulsing 0 V and battery voltage
With no lock-up: 0 V
B5 LCA Lock-up control solenoid vaive A When lock-up is ON: Battery voltage
control With no lock-up: 0 V
B6 to B7 — Not used
B8 ATP D3 A/T gear position switch D2 posi- | In Ds position: 0 V
tion signal input In other than D: position: Battery voltage
B9 to B10 — , Not used
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PCM CONNECTOR B (25P) {cont'd)

Terminal Number Signal Description Measuring Conditions/Terminal Voltage
B11 SHB Shift control solencid valve B in 1st gear and 2nd gear in B3, position,
control and in [2] position: Battery voltage
In 3rd gear in D3, Dd position and 4th gear in
D4 position: 0 V
B12 SLU Interiock control When ignition switch is ON (Il), brake pedal
depressed and accelerator pedal released: 0 V
B13 D4 IND D4 Indicator light control When ignition switch is first turned ON (il):
Battery voltage for two seconds
In D4 position: Battery voltage
B14 NMSG Mainshaft speed sensor ground Always: 0 V
B15 NM Mainshaft speed sensor signal Depending on engine speed: Pulsing signal
input When engine is stopped: 0 V
B16 ATPR A/T gear position switch [R] In (R] position: 0 V
position signal input In other than [R] position: Battery voltage
B17 ATP 2 A/T gear position switch [2] posi- In (2] position: 0 V
tion signal input In other than [2] position: Battery voltage
B18 to B21 — Not used
B22 NCSG Countershaft speed sensor ground | Always: 0V
B23 NC Countershaft speed sensor signal Depending on vehicle speed: Pulsing signal
input When vehicle is stopped: 0 V
B24 ATP D4 A/T gear position switch B¢ posi- | In D4 position: 0 V
tion signal input in other than (B4 position: 5V
B25 ATP PN AJT gear position switch [P] and In [P] and [N] positions: 0 V
[N] position signals input In other than [P] and [N] positions: Battery voltage

PCM CONNECTOR C (31P)

Terminal Number Signal Description Measuring Conditions/Terminal Voltage
C1to Cé - see section 11 -
Cc7 SCS Service check signal With ignition switch ON (ll) and service check
connector open: 5V
With ignition switch ON (ll}) and service check
connector connected with special tool: 0 V
C8to C9 - see section 11 -
c10 VBU Back-up power system Always battery voltage
C11to0 C31 - see section 11 -
PCM CONNECTOR D (16P)
Terminal Number Signal Description Measuring Conditions/Terminal Voltage
D1to D4 - see section 11 -
D5 STOP SW Brake switch signal input With ignition switch ON (ll) and brake pedal
depressed: Battery voltage
With ignition switch ON (ll) and brake pedal
released: 0 V
D6 to D16 - see section 11 -
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Troubleshooting Procedures

Checking the Diagnostic Trouble Code (DTC)
with an OBD Il Scan tool or Honda PGM Tester

When the PCM senses an abnormality in the input or output systems, the indicator light in the gauge assembly will
blink. When the 16P Data Link Connector (DLC) (iocated under the dash on the driver’s side) is connected to the OBD Il
Scan Tool or Honda PGM Tester as shown, the scan tool or tester will indicate the Diagnostic Trouble Code (DTC) when

the ignition switch is turned ON(lI).

When the indicator light has been reported on, connect the OBD Il Scan Tool conforming to SAE J1978 or Honda PGM
Tester to the DLC {16P). Turn the ignition switch on (ll), and observe the DTC on the screen of the OBD Il Scan Tool or
Honda PGM Tester. After determining the DTC, refer to the electrical system Symptom-to-Component Chart on pages 14-48

and 14-49.

NOTE: See the OBD Il Scan Tool or Honda PGM Tester user's manual for specific instruction.

OBD li SCAN TOOL or
HONDA PGM TESTER

208

7
> ]
X

00
o

[

0000
o000

%/
R

DATA LINK CONNECTOR (16P)
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Checking the Diagnostic Trouble Code (DTC)
with the Service Check Connector and Special Tool

When the PCM senses an abnormality in the input or output systems, the D4 indicator light in the gauge assembly will blink.
When the Service Check Connector (located under the dash on the passenger side) is connected with the special tool as
shown, the indicator light will blink the Diagnostic Trouble Code (DTC} when the ignition switch is turned on (l1).

When the indicator light has been reported on, connect the Service Check Connector (2P) with the special tool.
Then turn on (Il) the ignition switch and observe the indicator light.

GAUGE ASSEMBLY

INDICATOR Rl
LIGHT SERVICE CHECK SCS SERVICE CONNECTOR

CONNECTOR (2P) 07PAZ - 0010100

Codes 1 through 9 are indicated by individual short blinks. Codes 10 and above are indicated by a series of long and short
blinks. One long blink equals 10 short blinks. Add the long and short blinks together to determine the code. After deter-
mining the code, refer to the electrical system Symptom-to Component Chart on pages 14-48 and 14-49.

Short blink (once)

OFF

OFF —H IJ l See DTC 2

Long blink Short blinks (five times)

See DTC 1

OFF

(cont'd)
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Troubleshooting Procedures

(cont’'d)
1. Remove the kick panel on the passenger’s side (see section 20).

2. Remove the PCM, and turn the PCM over.

9.8 N-m
(1.0 kgf-m, 7.2 ibf4t})

ter as shown.

How to Use the Backprobe Set

KICK PANEL

Inspect the circuit on the PCM according to the troubleshooting flowchart with the special tools and a digital multime-

Connect the backprobe adapters to the stacking patch cords, and connect the cords to a multimeter. Using the wire
insulation as a guide for the contoured tip of the backprobe adapter, gently slide the tip into the connector from the

wire side until jt comes in contact with the terminal end of the wire.

BACKPROBE ADAPTER

BACKPROBE SET
07SAZ - 001000A
{two required)

STACKING PATCH /

=,

L

CORD

14-46

DIGITAL MULTIMETER
(Commercially available)
KS - AHM - 32 - 003

or equivalent



o PCM Reset Procedure

1.

2.

Turn the ignition switch off.

Remove the BACK UP fuse (7.5 A) from the under-hood fuse/relay box for 10 seconds to reset the PCM.

NOTE:
e Disconnecting the BACK UP fuse also cancels the radio preset stations and clock setting. Make note of the radio

presets before removing the fuse so you can reset them.
e The PCM memory cannot be cleared by using the OBD 1l Scan Tool or Honda PGM Tester; be sure to remove the

BACK UP fuse to reset the PCM.

BACK upP
(7.5 A) FUSE

UNDER-HOOD
FUSE/RELAY BOX

o Final Procedure

NOTE: This procedure must be done after any troubleshooting.

1.

2.

Turn the ignition switch OFF.
Reset the PCM.

Disconnect the OBD Il Scan Tool or Honda PGM Tester from the Data Link Connector (16P), or remove the special tool
from the Service Check Connector (2P).

Turn the ignition switch ON (ll), and set the radio presets and clock setting.
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Symptom-to-Component Chart

Electrical System

Diagnostic .
Trouble Code Ir!dncator Symptom Possible Cause Refer to
(DTC)* Light Page
« Lock-up clutch does not engage. | * Disconnected lock-up control solenoid
P1753 « Lock-up clutch does not disen- valve connector
" Bilinks gage. « Short or open in lock-up control 14-50
« Unstable idle speed. solenoid valve A wire
« Faulty lock-up control solenoid valve A
» Lock-up clutch does not engage. | * Disconnected lock-up control solenoid
P1758 ‘ valve connectqr
@ Blinks » Short qr open in lock-up control 14-52
solenoid valve B wire
- Faulty lock-up control solenoid valve B
P1705 « Fails to shift other than 2nd - 4th | « Short in A/T gear position switch wire
(5) Blinks gears. » Faulty A/T gear position switch 14-54
« Lock-up clutch does not engage.
* Fails to shift other than 2nd - 4th | « Disconnected A/T gear position switch
P1706 gears. conneFtor N ‘ .
(6) OFF » Lock-up clutch does not engage. | * Open in A/T gear position switch wire 14-56
» Lock-up clutch engages and dis- | - Faulty A/T gear position switch
engages alternately.
» Fails to shift {(between 1st - 4th » Disconnected shift control solenoid
P0O753 . gear only). valve connector ’ '
(7) Biinks « Short or open in shift control solenoid 14-58
valve A wire
« Faulty shift control solenoid valve A
» Fails to shift (between 3rd - 4th - Disconnected shift control solenoid
PO758 . gear only). valve connector . .
) Blinks » Short or open in shift control solenoid 14-60
valve B wire
» Faulty shift control solenoid valve B
* Lock-up clutch does not engage. | - Disconnected countershaft speed sen-
P0O720 ) sor connector . ’
9) Blinks * Short or gpen in countershaft speed 14-62
sensor wire
« Faulty countershaft speed sensor

{DTC)*: The DTC in parentheses is the code the D« indicator light blinks when the service check connector is connected
with the special tool (SCS service connector).
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Diagnostic .
Trouble Code Il-qd::ator Symptom Possible Cause R'e;faereto
(DTC)* ght 9
+ Transmission jerks hard when » Disconnected mainshaft speed sensor
PO715 shifting. connector
(15) OFF = Short or open in mainshaft speed sen- 14-63
sor wire
« Faulty mainshaft speed sensor
P1768 « Transmission jerks hard when » Disconnected linear solenoid connector
(16) Blinks shifting. | « Short or open in linear solencid wire 14-65
« Lock-up clutch does not engage. | * Faulty linear solenoid
« Lock-up clutch does not engage. | * Faulty lock-up control system
P0740 OFF « Lock-up clutch does not disen- 14-66
(40) gage.
« Unstable idle speed.
P0730 OFF « Fails to shift (between 1st-3rd or | * Faulty shift control system 14-68
(41) 3rd - 4th gears only).
PO700 « Any automatic transmission problem
(none) _— To eliminate DTC P0700, troubleshoot the other automatic transmission prob- _—
lem(s) according to the DTC(s) indicated.

(DTC)*: The DTC in parentheses is the code the b4 indicator light blinks when the service check connector is connected
with the special tool (SCS service connector).

NOTE: When the OBD Il Scan Tool or Honda PGM Tester indicate the DTC(s) for the automatic transmission control sys-
tem, the scan tool or tester also indicates code P0700 simultaneously. Code PO700 means detection of some automatic
transmission problem on the PGM Fl control system.

if the self-diagnostic D4 indicator light does not blink, perform an inspection according to the table below.

Symptom Inspection Ref. page
D« indicator light does not come on for two seconds after ignition is 14-70
first turned on (ll).
D« indicator light is on constantly (not blinking) whenever the ignition 14-72
is on (ll}.
Shift lever cannot be moved from [P] position with the brake pedal Check interlock system-Shift 1473
depressed. lock system j
Ignition key cannot be moved from ACC (l) position to LOCK (0} posi- Check interlock system-Key 14-75
tion while pushing the ignition key with the shift lever is in [P] position. interlock system |

NOTE:

e [f a customer describes the symptom for code P1706 (6), it will be necessary to recreate the symptom by test-driving,
then recheck the DTC.
e The [D4 indicator light and the Malfunction Indicator Lamp (MIL) may come on simultaneously. Check the PGM-FI sys-
tem according to the DTC, then reset the memory by removing the BACK UP (RADIO) fuse in the under-hood fuse/relay
box for more than 10 seconds. Drive the vehicle for several minutes at a speed over 30 mph (50 km/h), then recheck the

DTC.

e Disconnecting the BACK UP (RADIO) fuse also cancels the radio anti-theft code, preset stations and the clock setting.
Get the customer’s code number, and make note of the radio presets before removing the fuse so you can reset them.
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Electrical Troubleshooting

Troubleshooting Flowchart — Lock-up Control Solenoid Valve A

- OBD Il Scan Tool indicates Code Possible Cause
P1753. « Disconnected lock-up control
- Self-diagnosis [D4 indicator solenoid valve connector
light blinks once. « Short or open in lock-up control
solenoid valve A wire
« Fauity lock-up control solenoid
valve A
PCM CONNECTORS
LG1 (BRN/BLK) V) LC A (VEL

Check for a Short to Power: A (32P) = B (25P)

1. Turn the ignition switch OFF. — -

2. Disconnect the A (32P) and B viz[a]e| |s]s s "E [ 2| |a|els .
(25P) connectors from the 13(va(1s(6fr7(re| /20| /|22 |23(2¢ 1{12{13{rars {1617
PCM. L . A | |nlan

3. Turn the ignition switch ON (li). A S

4. Measure the voltage between ) LG2 (BRN/BLK) V)
the B5 and A9 or A22 termi- =/
nals.

Wire side of femate terminals
YES Repair short to power in the wire
< Is there voltage? between the BS terminal and the
{ock-up control solenoid vaive A.
NO
LC A (YEL)
LG1 (BRN/BLK) @

Measure Lock-up Control Sole- i . — - — —

noid Valve A Resistance: sl [s]el/ o '1“;“ (el e I

1. Turn the ignition switch OFF. valralne ) ve]er (e fzol zz!n;z«j i A R nM

2. Measure the resistance /| VAN 2| [alulx
between the B5 and A9 or A22 iy
terminals. LG2 (BRN/BLK) @

Check for loose PCM connectors.
YES i nec y. substitute a known-
good solenoid valve assembly or
PCM and recheck.

< Is the resistance 14 - 25 Q7

NO

To page 14-51
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From page 14-50

Check Lock-up Control Solenoid

Valve A for a Short Circuit:

1. Disconnect the 2P connector
from the lock-up control sole-
noid valve assembly.

2. Check for continuity between
the B5 and A9 or A22 termi-
nals.

< Is there continuity?

NO

Measure Lock-up Control Sole-
noid Valve A Resistance at the
Solenoid Connector:

Measure the resistance between
the No. 2 terminal of the lock-up
cantrol solenoid connector and
body ground.

< Is the resistance 14 - 25 Q?

NO

Replace the lock-up control sole-
noid valve assembly.

PCM CONNECTORS

LG1 (BRN/BLK) F’—@_EA (YEL)
A (32p) B (25P)
1{2(3(ae 5(¢ s{s(10 I:] 112 3 l" [ ] 8
13134 /981817 18 20 z2in ’:} $1/1213{1 5%V
n 24|28
(O)___
LG2 (BRN/BLK) @

Wire side of female terminals

YES Repair short to ground in the wire
between the B5 terminal and the
lock-up control solenoid valve A.

LOCK-UP CONTROL
SOLENOID CONNECTOR

YEL

Terminal side of
male terminals

YES Check for open in the wire
4 between the B5 terminal and the
lock-up control solenoid valve A.
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Electrical Troubleshooting

Troubleshooting Flowchart — Lock-up Control Solenoid Valve B

—
- OBD Il Scan Tool indicates Code Possible Cause
P1758. . Disconnected lock-up control
- Self-diagnosis [D4 indicator light solenoid valve connector
blinks twice. « Short or open in lock-up control
solenoid valve B wire
- Faulty lock-up control solenoid
valve B
PCM CONNECTORS
Check for a Short to Power: LG1 (BRN/BLK) __® LC B (GRN/BLK)
1. Turn the ignition switch OFF. A (32P) = B (25P)
2. Disconnect the A (32P) and B jan— — — ———
(25P) connectors from the lalafal (stei s Tefepelng fea, Jale)s |ﬁlf7 L
PCM. ujelisfwrin] /e Sainiu |/ Qu 12|n "j" Wl
3. Turn the ignition switch ON (il). V4l 2] !u |
4. Measure the voltage between .
the B4 and A9 or A22 termi- LG2 (BRN/BLK) @f
nals.
Wire side of female terminals
YES | Repair short to power in the wire
< Is there voltage? between the B4 terminal and the
lock-up control solenoid valve B.
NO

LC B (GRN/BLK)
LG1 (BRN/BLK ———()

1]12(3]s 516 .].‘0" 102 3

-
-
-

Measure Lock-up Control Sole-
noid Valve B Resistance:
1. Turn the ignition switch OFF. |

.M i
2 easure the resistance LG2 (BRN/BLK) @

ajufis | Sl /2| izl velsire n‘}/;

between the B4 and A9 or
A22 terminals.

Check for loose PCM connectors.
If necessary, substitute a known-
good solenoid valve assembly or
PCM and recheck.

YES
< Is the resistance 14 - 25 Q7

NO

To page 14-53
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From page 14-52

PCM CONNECTORS
LC 8 (GRN/BLK)
Check Lock-up Control Solenoid LG1 (BRN/BLK) @ B (25P)
Valve B for a Short Circuit: A (32P)
1. Disconnect the 2P connector 112]3]e] [s]e slefweln] [1]2] [3,¢]s .
from the lock-up control sole-
nOid VaIVe assembly. 131415 /9617 (18 20 2324 n" 12113 141516 (V7
2. Check for continuity between /=] |B|us
the B4 and A9 or A22 termi-
nals. LG2 (BRN/BLK) ‘@;
Wire side of female terminals
YES Repair short to ground in the wire
< Is there continuity? between the B4 terminal and the
lock-up control solenoid valve B.
NO
LOCK-UP CONTROL
SOLENOID CONNECTOR
ol

Measure Lock-up Control Sole- E[a

noid Valve B Resistance at the

Solenoid Connector: GRN/BLK
Measure the resistance between
the No. 1 terminal of the lock-up
control solenoid connector and
body ground.

Terminal side of
male terminals

YES Check for open in the wire
Q Is the resistance 14 - 25 Q? between the B4 terminal and the
lock-up control solenoid valve B.

NO

Replace the lock-up control sole-
noid valve assembly.
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Electrical Troubleshooting

Troubleshooting Flowchart — A/T Gear Position Switch (Short)

- OBD Il Scan Tool indicates Code Possible Cause

P1705. « Short in A/T gear position switch
- Self-diagnosis [D4 indicator light wire

blinks five times. « Faulty A/T gear position switch

NOTE: Code P1705 (5) is caused when

the PCM receives two gear position

Observe the A/T Gear Position inputs at the same time.

Indicator:

1. Turn the ignition switch ON (1l).

2. Observe the A/T gear position
indicator, and shift to each

position.
Do any indicators stay on NO The system is OK at this time.
when the shift lever is not in Check the wire harness for dam-
those positions? age.

YES

Disconnect the A/T gear position
switch connector.

Do ali gear position indica- YES Replace the A/T gear position
tors go out? 1 switch.
PCM CONNECTORS
NO
ATP R (WHT
LG (BRN/BLK) O )
Reconnect the A/T gear position A (32P)
switch connector. 200« S|e elefveln jnz; [3ie]s .
13l nLu wiw| /2] /l2|n]2e ;'/l/;nlu 131418 16|17
‘i‘.f z| |nlu|s
Measure ATP R Voltage: A7 BI(25P)
1. Shift to all positions other than LG2 {BRN/BLK) \¥/
2. Measure the volitage between L ;
the B16 and AS or A22 termi- Wire side of female terminais
nals.
Check for short in the wire
between the B16 terminal and the
NO A/T gear position switch or A/T
< Is there battery voltage? gear position indicator. if wire is
OK, check for loose PCM connec-
YES tors. If necessary, substitute a
known-good PCM and recheck. LG1 (BRN/BLK) @
Measure ATP PN Voltage: nn ‘
1. Shift to alf positions other than t1Ee] s )e efouln) Tafal fala]s M
@0!’@. 12141516117 e /120 aau, 1112{13)ra s}
2. Measure the voltage between z| |nlu=s
the B25 and A9 or A22 termi- i
Is. )
nats Check for short in the wire LG2 (BRN/BLK} \yj ATP PN (LT GRN)

between the B25 terminal and the
A/T gear position indicator, or
NO short in the [P] or {N] position wire

N between the A/T gear position
< Is there battery voltage? g indicator and the A/T gear posi-
tion switch. If wires are OK, check
for loose PCM connectors. If nec-
essary, substitute a known-good
PCM and recheck.

[

YES

To page 14-55
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From page 14-54

Measure ATP D4 Voltage:
1. Shift to all positions other than

2. Measure the voltage between
the B24 and A9 or A22 termi-
nals.

< Is there approx. 5 V?

YES

Measure ATP D3 Voltage:
1. Shift to all positions other than

2. Measure the voltage between
the B8 and A9 or A22 termi-
nals.

< Is there battery voltage?
YES
Measure ATP2 Voltage:

1. Shift to all positions other than

2. Measure the voltage between
the B17 and A9 or A22 termi-
nals.

< Is there battery voltage?

YES

Check for loose PCM connectors.
If necessary, substitute a known-
good PCM and recheck.

NO

NO

NO

PCM CONNECTORS

LG1 (BRN/BLK) @

A (32P) B (25P)
1/2(3]|4 5|6 s{o{v|n [TT 3|68 [
1316|170 20 z|23|2¢ 11[12{ 13| (15|16 | V7

2 k-1

]

(V)
\=’ ATP D4 (YEL)

LG2 (BRN/BLK)

Check for short in the wire
between the B24 terminal and the
A/T gear position switch. f wire
is OK, check for loose PCM con-
nectors. If necessary, substitute a

Wire side of female terminals

known-good PCM and recheck.
ATP D3 (PNK)
LG1 (BRN/BLK) )
A (32P)
112134 Sle '.‘."TT 3|48 L]
AP IRTERIARTRRTAAT ] 2 2| M[12( 13| |18]16]7
! ! | |nlaizs
LG2 (BRN/BLK) R
=/
Check for short in the wire
between the B8 terminal and the
A/T gear position switch or A/T
gear position indicator. If wire is
OK, check for loose PCM connec-
tors. If necessary, substitute a
known-good PCM and recheck.
ATP2 (BLU)
LG1 (BRN/BLK (V)
( /BLK) \!J
11234 sjo usunr'—z FIERE} His
13[14({18 [ |’IJ|I . ) (|2 M2 138 {1817
i 2 (24|28
LG2 (BRN/BLK) (V)
)

Check for short in the wire -
between the B17 terminal and the
A/T gear position switch or A/T
gear position indicator. f wire is
OK, check for loose PCM connec-
tors. If necessary, substitute a
known-good PCM and recheck.
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Electrical Troubleshooting

Troubleshooting Flowchart — A/T Gear Position Switch (Open)

+ OBD H Scan Tool indicates Code Possible Cause
P1706. - Disconnected A/T gear position
« Self-diagnosis [Dd indicator light switch connector
blinks six times. - Open in A/T gear position switch
wire
» Faulty A/T gear position switch

Test the A/T gear position switch
{see page 14-81).

< Is the switch OK? NO | Replace the A/T gear position
switch.
YES PCM CONNECTORS
. ATPR (WHT)
Measure ATP R Voltage: A (32',‘;61 (BRN/BLK) LMJ
1. Turn the ignition switch ON (if).
2. Shift to@ position. Lt 2]3a s|s «[s ]| [+]z 3fals )
3. Measure the voltage between [Aualw]ss(s|v | /]20] /22|23 26 ni12{1s{va (s jv]n7
thei B16 and A9 or A22 termi- B Biulm
nais. G S o
B (25P)
LG2 (BRN/BLK (V)
( /BLK) @
Wire side of female terminals
YES Repair open in the wire between
< is there voltage? the B16 terminal and the A/T gear
position switch.
NO
LG1 (BRN/BLK) @
Measure ATP PN Voltage: MMM s]o]w[n] [1T2] [o]+]s :
1. Shift to [N} or [P] position. 1sfrafsfve|17|rs| /l20| /lz2|2s|2¢ 1 }12{13|ve]ss 18|17
2. Measure the voltage between 2| oz

the B25 and A9 or A22 termi-
nals. LG2 (BRN/BLK) ——@-—H——
ATP PN (LT GRN)

Repair open in the wire between
the B25 terminal and the A/T gear
YES position indicator or repair open
< Is there voltage? in the [P} or [N] position wire
between the A/T gear position
NO switch and the A/T gear position
indicator.
LG1 (BRN/BLK) V)
Measure ATP D4 Voltage: : . g
1. Shift to D4 position. ]zfaie] (se il a1 I A B BB A A :
2. Measure the voltage between E/]u wfis]vef1r|e] /20l /i1 22|24 nhz{njuis)ej
the B24 and A9 or A22 termi- V4 [ /12| (nlae]zs
nals. e et ﬂ
LG2 (BRN/BLK —~V)
) \S/ATP D4 (YEL)
YES Repair open in the wire between
< Is there voltage? the B24 terminal and the A/T gear
position switch.
NO

To page 14-57

14-56



From page 14-56

Measure ATP D3 Voltage:

1. Shiftto position.

2. Measure the voltage between
the B8 and A9 or A22 termi-
nals.

< Is there voltage?
NO
Measure ATP2 Voltage:

1. Shift to [2] position.

2. Measure the voltage between
the B17 and A9 or A22 termi-
nals.

< Is there voitage?

NO

Check for loose PCM connectors.
If necessary, substitute a known-
good PCM and recheck.

YES

YES

PCM CONNECTORS
ATP D3 (PNK
LG1 (BRN/BLK) @ (PHIK)
A (32P)
112|374 5(6 .QMHTT tEENE ] 1
131418 (16{17 |18 20 n(n|s 111121314 (15 (16 (V7
z |24|25
B (25P)
LG2 (BRN/BLK) N
)
Wire side of female terminals
Repair open in the wire between
the B8 terminal and the A/T gear
position switch.
ATP2 (BLU)
LG1 (BRN/BLK) @
102(3]a 516 ..""TT 3]¢ 8 ]
12{16]18 |16 |17 |18 2 23|26 1112|1316 | 17
n 26|28
LG2 (BRN/BLK) N
¥

Repair open in the wire between
the B17 terminal and the A/T
gear position switch.
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Electrical Troubleshooting

Troubleshooting Flowchart — Shift Control Solenoid Valve A

« OBD 1l Scan Tool indicates Code
P0753.

- Self-diagnosis [D4 indicator light
blinks seven times.

Check for a Short to Power:
1.
2.

Turn the ignition switch OFF.
Disconnect the A (32P) and B
(25P) connectors from the
PCM.

Turn the ignition switch ON (ll).
Measure the voltage between
the B3 and AS or A22 terminals.

¢

Is there voltage?

NO

1.
2.

Measure Shift Control Solenoid
Valve A Resistance:

Turn the ignition switch OFF.
Measure the resistance
between the B3 and A9 or A22

terminals.

< Is the resistance 14 - 25 Q?

NO

To page 14-59

14-58

YES

YES

Possible Cause

» Disconnected shift control solenoid

valve connector

- Short or open in shift control sole-

noid valve A wire

« Faulty shift control solenoid valve A

PCM CONNECTORS

LG1 (BRN/BLK)

A (32P)

:V SH A (BLU/YEL)
= B (25P)

r

1
1:Jl‘ LN ] a(sfwin 1 2

=
1348 .

ullu siwjo|nl ol /lz|nje

f12jnlasefn

J o

LG2 (BRN/BLK)

& j2e12%

(V)

—¥

Wire side of female terminals

Repair short to power in the wire
between the B3 terminal and the
shift control solenoid vaive A.

LG (BRN/BLK)———{:)——SH A (BLU/YEL)

284 56 sig(vw'nn 1 2

-
$lefs .

ARRRTARCSRTARI AR 2 z|nje; [/

7otz

=
&
=
@
=
3

g

LG2 (BRN/BLK)

8

4

tE -3

@

Check for loose PCM connectors.
If necessary, substitute a known-
good solenoid valve assembly or

PCM and recheck.

&S




From page 14-58

Check Shift Control Solenoid

Valve A for a Short Circuit:

1. Disconnect the 2P connector
from the shift control solenoid
valve assembily.

2. Check for continuity between
the B3 and A9 or A22 terminals.

is there continuity?

<

NO

Measure Shift Control Solenoid
Valve A Resistance at the Solenoid
Connector:

Measure the resistance between
the No. 1 terminal of the shift con-
trol solenoid connector and body
ground.

< Is the resistance 14 - 25 Q7

NO

Replace the shift control solenoid
valve assembly.

YES

YES

PCM CONNECTORS
SH A (BLU/YEL)
LG1 (BRN/BLK)
A (32P) B (25P)
112134 5|6 L AR RALIAL] —1!‘| [ ]
11|15 |16]17 |18 20 2|(23l2¢ 1m[12i el
: E nluis
LG2 (BRN/BLK) 4@

Wire side of female terminals

Repair short to ground in the wire
between the B3 terminal and the
shift control solenoid valve A.

SHIFT CONTROL SOLENOID
CONNECTOR

BLU/YEL

Terminal side of male terminals

Check for open in the wire
between the B3 terminal and the
shift control solenoid valve A.
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Electrical Troubleshooting

Troubleshooting Flowchart — Shift Control Solenoid Valve B

«+ OBD il Scan Tool indicates Code Possible Cause
P0758. + Disconnected shift control solenoid
. Solf-diagnosis indicator 'lght valve connector
blinks eight times. « Short or open in shift control sole-
noid valve B wire
» Faulty shift control solenoid valve B

PCM CONNECTORS

SH B (GRN/WHT)

LG1 (BRN/BLK)

Check for a S.ho.rf to Poyver: A (32P) 8 (25p)
1. Turn the ignition switch OFF.
2. Disconnect the A {32P) and B Iy 2]3]e) 156 s YAt *
(25P) connectors from the PCM. M‘L“ wiwlnjw| /2] /12ln r-} " 12": s jv
3. Turn the ignition switch ON (l). 2| |njzizs
4. Measure the voltage between .
the B11 and A9 or A22 termi- LG2 (BRN/BLK) @
nals. =

Wire side of female terminals

Is there voltage? between the B11 terminal and

< YES Repair short to power in the wire
the shift control solenoid valve B.

NO

SH B (GRN/WHT)

LG1 (BRN/BLK)

Measure Shift Control Solenoid
Valve B Resistance:
1. Turn the ignition switch OFF.

13114198 98117 |98 » {2 M)12]13j14}18 ]

al
2. Measure the resistance
BLK| (O)—
between the B11 and A9 or LG 2 (BAN/ ) \Q/

A22 terminals.

Check for loose PCM connectors.
YES if necessary, substitute a known-
good solenoid valve assembly or
PCM and recheck.

< Is the resistance 14 - 25 Q?

NO

To page 14-61
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From page 14-60

Check Shift Control Solenoid

Valve B for a Short Circuit:

1. Disconnect the 2P connector
from the shift control solenoid
valve assembly.

2. Check for continuity between
the B11 and A9 or A22 termi-
nals.

< Is there continuity?
NO

Measure Shift Control Solenoid
Valve B Resistance at the Sole-
noid Connector:

Measure the resistance between
the No. 2 terminal of the shift con-
trol solenoid connector and body
ground.

< Is the resistance 14 - 25 0?

NO

Replace the shift control solenoid
valve assembly.

YES

YES

PCM CONNECTORS

LG1 (BRN/BLK) _@ SH B (GRN/WHT)
A (32P) B (25P)
1/2]3}a 5(¢ [ BE BRLIRE] —l—l Jrli ]
13[14]15 /1617 18 20 22)23|2¢ 7" 12'\] 1418 (16|V?
A: Dj2e|2s
LG2 (BRN/BLK) @

Wire side of female terminals

Repair short to ground in the wire
between the B11 terminal and the
shift control solenoid valve B.

SHIFT CONTROL SOLENOID
CONNECTOR

GRN/WHT

Terminal side of male terminals

Check for open in the wire
between the B11 terminal and the
shift control solenoid valve B.
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Electrical Troubleshooting

Troubleshooting Flowchart — Countershaft Speed Sensor

« OBD Il Scan Tool indicates Code
P0720.

« Self-diagnosis indicator light
blinks nine times.

Check the countershaft speed sen-
sor installation.

Is the countershaft speed sensor
installed properly?

YES

Measure Countershaft Speed Sen-
sor Resistance at the Sensor Con-
nector:

1. Disconnect the 2P connector
from the countershaft speed
sensor connector.

2. Measure the resistance of the
countershaft speed sensot.

< Is the resistance 400 - 600 Q?

YES

Check Countershaft Speed Sensor

for a Short Circuit:

1. Disconnect the B (25P) con-
nector from the PCM.

2. Check for continuity between
the body ground and the B23
terminal and B22 terminal
individually.

< Is there continuity?
NO

Measure Countershaft Speed Sen-

sor Resistance:

1. Connect the countershaft
speed sensor connector.

2. Measure the resistance
between the B23 and B22 ter-
minals.

< Is the resistance 400 - 600 Q?

YES

Check for loose PCM connectors.
if necessary, substitute a known-
good PCM and recheck.

14-62

NO

YES

NO

Possible Cause

« Loose or faulty connection between
the PCM and vehicle harness

« Disconnected countershaft speed
sensor connector

« Short or open in countershaft speed
sensor wire

» Faulty countershaft speed sensor

Reinstali and recheck.

Replace the countershaft speed
sensor.

Repair short in the wires between
the B23 and B22 terminals and
the countershaft speed sensor.

Repair loose terminal or open in
the wires between the B23 and
B22 terminals and the counter-
shaft speed sensor.

COUNTERSHAFT SPEED SENSOR
CONNECTOR

g

Terminal side of male terminals

PCM CONNECTOR B (25P)

nolooolc

n{12|nrefneln

=] [zjul=

NC SG (GRN} NC (BLU)

Wire side of female terminals

F-T J 3]s | .
1f12] v el
k‘n n nia
NC SG (GRN}) NC (BLU)



Troubleshooting Flowchart — Mainshaft Speed Sensor

« OBD Il Scan Tool indicates Code
P0715.

- Self-diagnosis indicator light
indicates Code 15.

Check the mainshaft and counter-
shaft speed sensor installation.

Are the mainshaft and countershaft
speed sensor installed property?

YES

Measure Mainshaft Speed Sensor
Resistance at the Sensor Con-
nector:

1. Disconnect the 2P connector
from the mainshaft speed sen-
sor connector.

2. Measure the resistance of the
mainshaft speed sensor.

< Is the resistance 400 - 600 Q?

YES

Check Mainshaft Speed Sensor

for a Short Circuit:

1. Disconnect the B (25P) connec-
tor from the PCM.

2. Check for continuity between
body ground and B15 terminal
and the B14 terminal individu-
ally.

< Is there continuity?

NO

To page 14-64

NO

NO

YES

Possible Cause

» Disconnected mainshaft speed sen-
sor connector

« Short or open in mainshaft speed
sensor wire

« Faulty mainshaft speed sensor

Reinstall and recheck.

Replace the mainshaft speed sen-
sor.

Repair short in the wires between
the B15 and B14 terminals and
the mainshaft speed sensor.

. NOTE: Code P0715(15) on the PCM

doesn’t always mean there’s an electrical
problem in the mainshaft or countershaft
speed sensor circuit; code P0715(15) may
also indicate a mechanical problem in the
transmission.

MAINSHAFT SPEED
SENSOR CONNECTOR

=2

[ Te]

Terminal side of male terminals

PCM CONNECTOR B (25P)

NM SG (WHT)

Wire side of female terminals

(cont'd)
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Electrical Troubleshooting

Troubleshooting Flowchart — Mainshaft Speed Sensor (cont’d)

From page 14-63

Measure Mainshaft Speed Sensor

Resistance:

1. Connect the mainshaft speed
sensor 2P connector.

2. Measure the resistance
between the B15 and B14 ter-
minals.

< Is the resistance 400 - 600 07

NO

Check NM Wire Continuity:

1. Disconnect the 2P connector
from the mainshaft speed sen-
sar connector.

2. Check for continuity between
the B15 terminal and the No. 2
terminal of the mainshaft
speed sensor connector.

< Is there continuity?

YES

Check NMSG Wire Continuity:
Check for continuity between the
B14 terminal and the No. 1 termi-
nal of the mainshaft speed sensor
connector.

< Is there continuity?

YES

Check for loose PCM connectors.
if necessary, substitute a known-
good PCM and recheck.
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YES

NO

NO

Run the Electrical Troubleshooting
Flowchart for code P0720 (9).

Check for loose PCM connectors.
If necessary, substitute a known-

° good PCM and recheck.

Repair open in the wire between
the B15 terminal and the main-
shaft speed sensor.

Repair open in the wire between
the B14 terminal and the main-
shaft speed sensor.

PCM CONNECTOR B (25P)

NM SG (WHT)

Wire side of female terminals

MAINSHAFT SPEED SENSOR
CONNECTOR

NM (RED)

|2 3148 [

19[12{13(va |18 (1617

n AT :

11(12[ 1314 (18 (16|17

_n_l 22428

NM SG (WHT)




Troubleshooting Flowchart — Linear Solenoid

« OBD Il Scan Tool indicates Code
P1768.

« Self-diagnosis indicator light
indicates Code 16.

Measure Linear Solenoid Resist-

ance at the Solenoid Connector:

1. Disconnect the 2P connector
from the linear solenoid con-
nector.

2. Measure the resistance of the
linear solenoid.

< Is the resistance 4.0 - 9.0 Q7

YES

Check Linear Solenoid for a Short

Circuit:

1. Disconnect the B (25P) connec-
tor from the PCM.

2. Check for continuity between’
the body ground and the B1
terminal and B2 terminal indi-
vidually.

< Is there continuity?

NO

Measure Linear Solenoid Resist-

ance:
1. Connect the linear solenoid
connector.

2. Measure the resistance
between the B1 and B2 termi-
nals.

< Is the resistance 4.0 - 9.0 Q7

YES

Check for loose PCM connectors.
If necessary, substitute a known-
good PCM and recheck.

NO

YES

NO

Possible Cause

« Disconnected linear solenoid con-
nector

« Short or open in linear solenoid
wire

« Faulty linear solenoid

Replace the linear solenoid assem-
bly.

Repair short in the wires between
the B1 and B2 terminals and the
linear solenoid.

Repair loose terminal or open in
the wires between the B1 and B2
terminals and the linear solenoid.

LINEAR SOLENOID CONNECTOR

Terminal side of male terminals

PCM CONNECTOR B (25P)

LS - (WHT)

LS + (RED)

T

(KT 12|u 1418 te |17

:a 3(24(25

Wire side of female terminals

LS + (RED)

LS - (WHT)

12 alals| | s

111{12{13leisiein

nlu]n

RN
[n
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Electrical Troubleshooting

Troubleshooting Flowchart — Lock-up Control System

« OBD Il Scan Tool indicates Code Possible Cause
PO740. Faulty Lock-up control system
+ Self-diagnosis [Dd indicator light
indicates Code 40.

Check for Another Code:

Check whether the OBD Il scan
tool or the indicator light
indicates another code.

Perform the Troubleshooting
Doehg O.BD ! s<.:ant_ool'or YES Flowchart for the indicated
the o indicator light indicate / Code(s). Recheck for code P0740
another code (40) after troubleshooting.

NO NOTE: Do not continue with this troubleshooting until the causes of any
other DTCs have been corrected.

Test Line Pressure:
Measure the line pressure (see
page 14-96 and 14-97).

is the line pressure within the NO Repair the hydraulic system as
service limit? necessary (see page 14-97).

YES

Test 1st, 2nd, 3rd and 4th Clutch
Pressure:

Measure the 1st, 2nd, 3rd and 4th
clutch pressure (see page 14-96
thru 14-88).

necessary (see page 14-96 thru

Is each clutch pressure within NO Repair the hydraulic system as
the service limit? 14-98).

YES

Replace the Lock-up Control
Solenoid Valve Assembly and
Recheck:

1. Replace the lock-up control
solenoid valve A/B assembly
(see page 14-77).

2. Turn the ignition switch OFF
and reset the PCM by remov-
ing the BACK UP (7.5 A) fuse
in the under-hood fuse/relay
box for more than 10 seconds.

3. Drive the vehicle at 50 mph
(80 km/h) constantly for more
than one minute.

4. Recheck for code P0740 (40).

Does the OBD Il scan tool or NO |
the D« indicator light indi- ] The system is OK at this time.
cate code P0740 (40)?

YES

To page 14-67
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From page 14-66

Replace the Linear Solenoid
Assembly and Recheck:

1.

2.

Replace the linear solenoid
assembly (see page 14-80).
Turn the ignition switch OFF
and reset the PCM memory by
removing the BACK UP (7.5 A)
fuse in the under-hood fuse/
relay box for more than 10
seconds.

. Drive the vehicle at 50 mph (80

km/h) constantly for more than
one minute.

. Recheck for code P0740 (40).

Does the OBD Il scan tool or

cate code P0740 (40)?

the D4 indicator light indi- /

YES

NO

The system is OK at this time.

Replace the Torque Converter and
Recheck:

1.

Replace the torque converter.

2. Turn the ignition switch OFF

and reset the PCM memory by
removing the BACK UP (7.5 A)
fuse in the under-hood fuse/
relay box for more than 10 sec-
onds.

. Drive the vehicle at 50 mph (80

km/h) constantly for more than
one minute.

. Recheck for code P0740 (40).

Does the OBD Il scan tool or
the (D4 indicator light indi-
cate code P0740 (40)?

YES

\ N |

The system is OK at this time.

Replace the transmission.
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Electrical Troubleshooting

Troubleshooting Flowchart — Shift Control System

- OBD #l Scan Tool indicates Code Possible Cause
Po730. N Faulty shift control system

+ Self-diagnosis D4 indicator
light indicates Code 41.

Check for Another Code:

Check whether the OBD H scan
tool or the B¢ indicator light
indicates another code.

Perform the Troubleshooting
Does the OBD Il scan tool or YES |- Flowchart for the indicated

th$ 0. 1?:icato;li7ght indi- Code(s). Recheck for code P0730
cate another code (41) after troubleshooting.

NO NOTE: Do not continue with this troubleshooting until the causes of any
other DTCs have been corrected.

Test-drive and Recheck for

Another Code:

1. Drive the vehicle at a speed
over 12 mph (20 km/h) in 2nd,
3rd and 4th gear for more
than 30 seconds.

2. Check whether the OBD Il scan
tool or the Ds indicator light
indicates another code.

I

Perform the Troubleshooting
Does the OBD Il scan tool or \_YES Flowchart for the indicated

the D indicator ight ind- Codels). Recheck for code P0730
i (41) after troubleshooting.

NO

Test 1st, 2nd, 3rd and 4th Clutch
Pressure:

Measure the 1st, 2nd, 3rd and 4th
clutch pressure (see page 14-96

thru 14-98).
Is each clutch pressure within ~ ~__NO Repair the hydraulic system as
< the service Iim‘i)t? p necessary (see page 14-96 thru
14-98).
YES

To page 14-69
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From page 14-68

Replace Shift Control Solenoid

Valve Assembly and Recheck:

1. Replace the shift control
solenoid valve A/B assembly
(see page 14-78).

2. Turn the ignition switch OFF
and reset the PCM memory by
removing the BACK UP (7.5 A)
fuse in the under-hood fuse/
relay box for more than 10
seconds.

3. Drive the vehicle at over 12
mph (20 km/h) in 2nd, 3rd and
4th gear for more than 30 sec-
onds.

4. Recheck for code P0730 (41).

Does the OBD [l scan tool or
the D4 indicator light indi-
cate code P0730 (41)?

YES

Replace Linear Solenoid Assembly

and Recheck:

1. Replace the linear solenoid
assembly (see page 14-80).

2. Turn the ignition switch OFF
and reset the PCM memory by
removing the BACK UP (7.5 A)
fuse in the under-hood fuse/
relay box for more than 10 sec-
onds.

3. Drive the vehicle at over 12
mph (20 km/h) in 2nd, 3rd and
4th gear for more than 30 sec-
onds.

4. Recheck for code P0730 (41).

Does the OBD il scan tool or
the D4 indicator light indi-
cate code P0730 (41)?

YES

Replace the transmission.

NO

NO

The system is OK at this time.

The system is OK at this time.
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Electrical Troubleshooting

Troubleshooting Flowchart — [D:] Indicator Light Does Not Come On

The [Dd indicator light does not
come on when the ignition switch
is first turned ON (ll). (it should
come on for about two seconds.)

Check the Service Check Connec-
tor:

Make sure the special tool (SCS
Service Connector) is not connect-
ed to the service check connector.

]
Is the special tool (SCS Service YES | Disconnect the special tool from
Connector) connected to the ser- the service check connector and
vice check connector? ° recheck.
NO

Check the (D4 indicator Light:
Shift to position.

Does the [Bal indicator light come YES ‘ Check for loose PCM connectors.
on? If necessary, substitute a known-

good PCM and recheck.
NO
PCM CONNECTOR A (32P)
70)

LG1 (BRN/BLK
Check the Ground Circuit: \QJ G / )
1. Turn the ignition switch OFF.
2. Disconnect the A (32P) connec- yf2tafae Sle sfelwin

tor from the PCM. w|vafis[1s|1r]re| /|20 /22|22 2e
3. Check for continuity between
the A9 terminal and body
ground and the A22 terminal LG2 (BRN/BLK)
and body ground.

Wire side of female terminals

. NO ; « Repair open in the wires between
< Is there continuity? the A9 or A22 terminals and G101.
J « Repair poor ground (G101).

YES

To page 14-71
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From page 14-70

Measure Power Supply Circuit

Voltage:

1. Turn the ignition switch ON (ll).

2. Measure the voltage between
the A11 and A$ terminals and
between the A22 and A24 ter-
minals.

< Is there battery voitage?

YES

Measure D4 IND Voltage:

1. Turn the ignition switch OFF.

2. Connect the A (32P) connec-
tor to the PCM.

3. Connect a digital multimeter
to the B13 and A9 or A22 ter-
minals.

4. Turn the ignition switch ON (1)
and make sure that the volt-
age is available for two sec-
onds.

Is there voltage?

<

NO

Check D4 IND for a Open Circuit:

1. Turn the ignition switch OFF.

2. Disconnect the B (25P) connec-
tor from the PCM.

3. Check for continuity between
the B13 terminal and the No. 9
terminal of the gauge assembly
14P connector.

Is there continuity?

<

YES

Check D4 IND for a Short Circuit:
Check for continuity between the
B13 terminal and body ground.

is there continuity?

<

NO

Check for loose PCM connectors.
Check the A/T gear position
switch. If necessary, substitute a
known-good PCM and recheck.

NO

YES

NO

YES

PCM CONNECTOR A (32P)

LG1 (BRN/BLK)

IGP1 (YEL/BLK}

1/2(3 (e S|e LRE RRUIRLI

131ei18118]17 |18 2 E-2k- 1t 0

LG2 (BRN/BLK)

Repair open or short in the wire
between the A11 and/or A24 ter-
minals and the PGM-Fl main
relay, and the fuse box.

Wire side of femaie terminals

IGP2 (YEL/BLK)

LG1 (BRN/BLK) -V
A (32P) B (25P)
1i2(3(e S(e LAR BALTARE 'F 3148 ]
P IRZAR R IRERA! ] 2 (23|24 112|131 {18 {re |12
_IJ 2|
LG2 (BRN/BLK)

Check for open in the wire
between the B13 terminal and
the gauge assembly. If wire is
OK, check for a faulty |D.| indica-
tor light bulb or a faulty gauge
assembly printed circuit board.

PCM CONNECTOR B (25P)

T
112 3|e|s L]

1[12( 1314|1816 [17

nj2e|s

D4 IND (GRN/BLK)

CONNECT

Repair open in the wire between
the B13 terminal and the gauge
assembly.

1(2]3

(V)
=/ D4 IND (GRN/BLK)

GAUGE ASSEMBLY 14P

OR

8(9 (10

XJ11]12]13]14

Wire side of female terminals

Repair short in the wire between
the B13 terminal and the gauge
assembly.

14/12{ 13 (14 (18 )18

D4 IND (GRN/BLK)
Q
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Electrical Troubleshooting

Troubleshooting Flowchart — Indicator Light On Constantly

The indicator light is on con-
stantly (not blinking) whenever
the ignition switch is ON (ll).

PCM CONNECTOR B (25P)

—
’T"—I_ Jlals .'
Measure D4 IND Voitage: 11]12]13]1a 1)) 07
1. Turn the ignition switch OFF. Y T
2. Disconnect the B (25P) con-
nector from the PCM. D4 IND (GRN/BLK)
3. Turn the ignition switch ON (l1). v
4. Measure the voltage between =
the B13 terminal and body
ground. =
Wire side of female terminals
YES Repair short to power in the wire
< Is there voltage? between the B13 terminal and
the gauge assembly.
NO
Measure ATP D4 Voltage:

1. Turn the ignition switch OFF.
2. Connect the B (25P) connector

to the PCM.
3. Turn the ignition switch ON (il). vzl faje]s 0
4. Shift to any position other 1121w el
than ‘ n: [nju(n
5. Measure the voltage between T
the B24 terminal and body ATP D4 (YEL)
ground. v

YES
< Is there approx. 5 V? Replace the PCM.

NO

Test the A/T gear position switch
(see page 14-81).

< Is the switch OK? NO Replace the A/T gear position
_ switch.

YES

Check for a short to ground in
the wire between the B24 termi-
nal and the A/T gear position
switch. If the wire is OK, substi-
tute a known-good PCM and
recheck.

14-72



o0

Troubleshooting Flowchart — Interlock System — Shift Lock System

Shift lever cannot be moved from
[P] position with the brake pedal
depressed.

Check Brake Light Operation:
Depress the brake pedal.

< Are the brake lights ON?

YES

Measure STOP SW Voltage:

1. Turn the ignition switch OFF.

2. Disconnect the A (32P) and
D (16P) connectors from the
PCM.

3. Measure the voltage between
the D5 and A9 or A22 termi-
nals with the brake pedal
depressed.

<

Is there battery voltage?

YES

Measure SLU Voltage:

1. Connect the A (32P) and D
(16P) connectors to the PCM.

2. Disconnect the 8P connector
from the interlock control unit.

3. Turn the ignition switch ON (l1).

4. Measure the voltage between
the No. 7 terminal of the inter-
lock control unit and body
ground with the brake pedal
depressed.

<

Is there 1V or less?

YES

To page 14-74

NO

NO

NO

Repair faulty brake switch circuit
(see section 23).

PCM CONNECTORS

/<, STOP SW (GRN/WHT)
LG1 (BRN/BLK) V) ﬂ

A (32P)

112|314 5|6 8

0 1 2|34 )

13|14fi5 16 (17|18 20 22| 23j24 7|8 1w§1112

13|14

D (16P)

LG2 (BRN/BLK)

Y

Wire side of female terminals

Repair open in the wire between
the D5 terminal and the brake
switch.

INTERLOCK CONTROL UNIT (8P) CONNECTOR

1] [2]3
«]s]e]|7]s

SLU (WHT/RED) @‘

Wire side of female terminals

Check open in the wire between
the No. 7 terminal of the interlock
control unit and the B12 terminal
of the PCM. If wire is OK, check for
loose PCM connectors. If neces-
sary, substitute a known-good
PCM and recheck.

(cont'd)
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Electrical Troubleshooting

Troubleshooting Flowchart — Interlock System — Shift Lock System (cont’d)

From page 14-73

Measure ATP P Voltage:

Measure the voltage between the
No. 6 terminal of the interlock con-
trol unit and body ground.

< Is there 1V or less?

YES

Check Shift Lock Solenoid for a

Open Circuit:

1. Turn the ignition switch OFF.

2. Disconnect the shift lock sole-
noid connector.

3. Check for continuity between
the No. 3 terminal of the inter-
lock controf unit and the No. 2
terminal of the shift lock sole-
noid connector.

< Is there continuity?

YES

Check Shift Lock Solenoid Oper-

ation:

1. Connect the No. 1 terminal of
the shift lock solenoid connec-
tor to the battery positive ter-
minal, and connect the No. 2
terminal to the battery nega-
tive terminal.

2. Check that the shift lock sole-
noid operates.

Does the shift lock solenoid
operate properly?

YES

Check for a loose interlock con-
trol unit connector. if necessary,
substitute a known-good inter-
lock control unit and recheck.

14-74

NOTE:

Shift lever must be in [P].

NO

Repair open in the wire between
the No. 6 terminal of the interfock
control unit and the A/T gear posi-
tion switch.

NO

Repair open in the wire between
the No. 3 terminal of the interlock
control unit and the shift lock sole-
noid.

NOTE: Do not connect the No. 2 terminal to
the battery positive terminal, or you will
damage the diode inside the shift lock
solenoid.

NO

Replace the shift lock solenoid.

INTERLOCK CONTROL UNIT (8P) CONNECTOR

-

— |23

s[e|7]8
ATP P (BLK/BLU)

~

Wire side of female terminals

INTERLOCK CONTROL UNIT
CONNECTOR (8P}

SHIFT LOCK (YEL/BLK}

11— 1213
4|5(6/7|8

SHIFT LOCK SOLENOID

CONNECTOR YEL/BLK

Wire side of female terminals

SHIFT LOCK SOLENOID
CONNECTOR
(directly on solenoidi

o=

nn
0

Terminal side of male terminals



Troubleshooting Flowchart — Interldck System — Key Interlock System

Ignition key cannot be moved
from ACC () position to LOCK (0)
position while pushing the igni-
tion key with the shift lever in {P]
position.

1.

2.

Check Key interlock Solenoid
Operation:

Disconnect the ignition switch
connector (7P).

Connect the No. 5 terminal of
the ignition switch connector to
the battery positive terminal,
and connect the No. 6 termi-
nal to the battery negative ter-
minal.

. Check the key interlock sole-

noid operation. A clicking
sound should be heard.

C

Does the key interlock
solenoid operate properly?

YES

Check Key Interlock Switch Oper-
ation:
1.

Connect the No. 7 terminal of
the ignition switch connector
to the battery positive termi-
nal, and connect the No. 6 ter-
minal to the battery negative
terminal.

. Turn the ignition switch to

ACC (I}, then push it.

. Check the key interlock sole-

noid operation. A clicking
sound shouid be heard while
pushing the ignition key, and
no sound should be heard
when releasing the ignition
key.

Does the key interlock
solenoid operate properly?

YES

To page 14-76

IGINITION SWITCH CONNECTOR (7P)

1JL—2_1I3

4]sle]7

ACC SW (WHT)

®

SOL (WHT/BLU)

e

Terminal side of male terminals

NO Faulty key interlock solenoid.
Replace the ignition key cylinder/
steering lock assembly.
§ e |
1 2] 3
afs]s|7
SOL (WHT/BLU) +STOP SW (WHT/GRN)
o0®
NO Faulty key interlock switch.

Replace the ignition key cylinder/
steering lock assembly.

{cont'd)
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Electrical Troubleshooting

Troubleshooting Flowchart — Interlock System ~ Key Interlock System (cont’d)

From page 14-75 INTERLOCK CONTROL UNIT (8P) CONNECTOR
KEY LOCK SOL (WHT/8BLU}
Check Key Interlock Solenoid for l
a Short Circuit: 1 2(3
1. Disconnect the 8P connector [
from the interlock control unit. 415 { 6]7(8
2. Check for continuity between @b ACC PUSH SW (WHT)
the No. 1 terminal and body
ground and between the No. 5
terminal and body ground indi-
vidually. 1

Wire side of female terminals

YES Repair short in the wire between

P the No. 1 or No. 5 terminal of the
< Is there continuity? * interlock control unit and the igni-
tion switch connector.

NO
. . . 1 D 2 3
theck Parking Pin Switch Oper- 4ls5]6178
ation:
Check for continuity between the P PIN SW (WHT/BLK)
No. 8 terminal and body ground.
Check for short in the wire i
YES between the No. 8 terminal of
< Is there continuity? the interlock control unit and the
parking pin switch. If wire is OK,
NO check the parking pin switch.
Measure ATP P Voitage: NOTE: Shift lever must be in [P]. T 203
1. Turn the ignition switch ON (). —
2. Measure the voltage between 4)5 l 6/7,8
the No. 6 terminal and body ATP P (BLK/BLU)
ground.

- Repair open in the wire between
the No. 6 terminal of the interlock
Is th ?
< s there voltage control unit and the A/T gear
position switch.

NO

Check for loose interlock control
unit connectors. If necessary, sub-
stitute a known-good interlock
control unit and recheck.

14-76
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Lock-up Control Solenoid Valve A/B Assembly

Test

1. Disconnect the 2P connector from the lock-up con-
trol solenoid valve A/B assembly.

LOCK-UP CONTROL
SOLENOID CONNECTOR
(2P)

Terminal side of
male terminals

/
LOCK-UP CONTROL
SOLENOID VALVE A/B
ASSEMBLY

2. Measure the resistance between the No. 2 terminal
(solenoid valve A) of the lock-up control solenoid
valve connector and body ground, and between the
No. 1 terminal (solenoid valve B) and body ground.

STANDARD: 14 -25 Q

3. Replace the lock-up control solenoid valve A/B
assembly if the resistance is out of specification.

4. If the resistance is within the standard, connect the
No. 1 terminal of the lock-up control solenoid valve
connector to the battery positive terminal. A clicking
sound should be heard. Connect the No. 2 terminal to
the battery positive terminal. A clicking sound should
be heard. Replace the lock-up control solenoid valve
assembly if no clicking sound is heard.

Replacement

NOTE: Lock-up control solenoid valves A and'B must be
removed/replaced as an assembly.

1. Remove the mounting bolts and lock-up control
solenoid valve A/B assembly.

6x1.0mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

CONNECTOR
BRACKET

LOCK-UP CONTROL

, SOLENOID VALVE A/B
ASSEMBLY
Clean the mounting surface
and fluid passages. FILTER/GASKET

Replace.

2. Clean the mounting surface and fluid passages of
the lock-up control solenoid valve A/B assembly,
and install a new lock-up control solenoid valve A/B
with a new filter/gasket.

3. Check the connector for rust, dirt or oif, and recon-
nect it securely.
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Shift Control Solenoid Valve A/B Assembly

Test

1.

Disconnect the 2P connector from the shift control
solenoid valve A/B assembly.

SHIFT CONTROL
SOLENOID
CONNECTOR (2P)

Terminal side of
male terminals

SHIFT CONTROL
SOLENOID VALVE A/B
ASSEMBLY

Measure the resistance between the No. 1 terminal
(solenoid valve A) of the shift control solenoid valve
connector and body ground, and between the No. 2
terminal (solenoid valve B) and body ground.

STANDARD: 14 - 25

Replace the shift control solenoid valve A/B assem-
bly if the resistance is out of specification.

If the resistance is within the standard, connect the
No. 1 terminal of the shift control solenoid valve
connector to the battery positive terminal. A clicking
sound should be heard. Connect the No. 2 terminal
to the battery positive terminal. A clicking sound
should be heard. Replace the shift control solenoid
valve assembly if no clicking sound is heard.

14-78

Replacement

NOTE: Shift contro! solenoid valves A and B must be
removed/replaced as an assembly.

1. Remove the mounting bolts, the clamp and the shift
control solenoid valve A/B assembly. Then, discon-
nect the connector.

6 x 1.0 mm
12N-m CLAMP
(1.2 kgf-m, 8.7 Ibf-ft)

SHIFT CONTROL
SOLENOID VALVE A/B NS
ASSEMBLY

;leL;i:e/.GASKET Clean the mounting surface

and fiuid passages.

2. Clean the mounting surface and fluid passages of

the shift contro! solenoid valve assembly, and
install a new shift control solenoid vaive A/B assem-
bly with a new filter/gasket and the clamp.

3. Check the connector for rust, dirt or oil, and recon-

nect it securely.



Linear Solenoid Assembly

Test
1. Disconnect the linear solenoid connector. 5. If a clicking sound is not heard, remove the linear
solenoid assembly.
6. Check the linear solenoid fluid passage for dust or
LINEAR SOLENOID dirt.
7. Connect the No. 2 terminal of the linear solenoid
connector to the battery positive terminal and con-
LINEAR SOLENOID nect the No. 1 terminal to the battery negative termi-
CONNECTOR nal. Make sure the valve moves.

8. Disconnect the negative battery terminal, and make
sure the valve releases.

NOTE: You can see the valve movement through
the fluid passage in the mounting surface of the lin-

Terminal side of .
ear solenoid assembly.

male terminals

LINEAR SOLENOID

2. Measure the resistance between the No. 1 and the
No. 2 terminals of the linear solenoid connector.

STANDARD: 4.0-9.0 Q

3. If the resistance is out of specification, replace the
linear solenoid assembly.

4. Connect the No. 2 terminal of the linear solenoid con-
nector to the battery positive terminal and connect
the No. 1 terminal to the battery negative terminal. A
clicking sound should be heard.

I~ VALVE

9. if the valve binds, or moves siuggishly, or if the linear
solenoid does not operate, repiace the linear solenoid
assembly.
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Linear Solenoid Assembly

Mainshaft/Countershaft
Speed Sensors

Replacement

1. Remove the mounting boits and the linear solenoid
assembly.

Clean the mounting surface
and fluid passages.

6 x 1.0 mm
12 N-m (1.2 kgf-m,
8.7 Ibf-ft)

LINEAR
SOLENOID
ASSEMBLY

GASKET

2. Clean the mounting surface and fluid passage of the
linear solenoid assembly and transmission housing.

3. Install a new linear solenoid assembly with a new
gasket.

NOTE: Do not pinch the gasket when installing the
linear solenoid; make sure that the gasket is installed
properly in the mounting groove of the linear sole-
noid.

4. Check the linear solenoid connector for rust, dirt or
oil, and connect it securely.

14-80

Replacement

1. Remove the 6 mm bolt and the countershaft speed
sensor from the right side cover.

6x 1.0 mm COUNTERSHAFT
12 N-m (1.2 kgf-m, SPEED SENSOR
8.7 Ibf-ft)

O-RING
‘Replace.

MAINSHAFT
SPEED
SENSOR

12 N'm (1.2 kgfm,
8.7 Ibf-ft)

2. Remove the 6 mm bolt and the mainshaft speed
sensor from the transmission housing.

3. Replace the O-ring with a new one before installing
the countershaft speed sensor or the mainshaft speed
sensor.



A/T Gear Position Switch

Test

1. Remove the front console (see section 20).
2. Disconnect the A/T gear position switch connector (14P).
3. Check for continuity between the terminals in each switch position according to the table below.

4. Move the shift lever back and forth without pushing the push button at each switch position, and check for continuity
within the range of free play.

if there is no continuity within the range of free play, adjust the position of the switch as described on the next page.

14P CONNECTOR

-
5 6 7
12 | 13 | 14
Terminal'side of male terminais
Back-up Neutral
A/T Gear Position Switch Light Switch Position Switch
Terminal
— 1 5 6 7 9" 12 13 14 3 4 10 1
Position
(2] ¢} O O
(D4 o O O
B4 O O O
W O O O——0O
[®] o o) O——0
[ O O o—o

*1: With cruise control system
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A/T Gear Position Switch

Replacement

1. Remove the front console (see section 20).

2. Disconnect the A/T gear position switch connector
(14P).

SWITCH SLIDER

SHIFT LEVER

14P
CONNECTOR

SWITCH SLIDER
GUIDE PIN

MOUNTING NUTS
6 x1.0 mm
9.8 N-m (1.0 kgf-m, 7 ibf-ft)

3. Remove the A/T gear position switch from the shift
lever mounting bracket.

4. Position the switch slider of the new A/T gear posi-
tion switch to [N] position.

5. Move the shift lever to [N] position, then install the
A/T gear position switch while aligning the switch
slider with the switch slider guide pin.

6. Test the A/T gear position switch,

7. Connect the 14P connector.
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Adjustment

1. Shift to the [P} position, and loosen the A/T gear
position switch mounting nuts.

[P] position
A/T GEAR
POSITION SWITCH

Adjust rearward
within 2.0 mm (0.079 in).

MOUNTING NUTS

Free play

LOCK PIN

2. Move the A/T gear position switch to the rear side
up to 2.0 mm (0.079 in). There should be continuity
between the No. 1 and No. 12 terminals of the A/T
gear position switch connector, in the range of the
free play of the shift lever.

3. Check for continuity between each of the terminals.
NOTE: If adjustment is not 5ossible, check for dam-

age to the shift lever detent and/or the shift lever
mounting bracket.



A/T Gear Position Indicator

Input Test

1. Remove the gauge assembly from the dashboard (see section 20), and disconnect the 14P connector from the gauge
assembly (see section 23).

2. Inspect the connector and socket terminals to be sure they are all making good contact.
e |[f the terminals are bent, loose or corroded, repair them as necessary, and recheck the system.
o [f the terminals look OK, make the following input tests at the 14P connector.
— if a test indicates a problem, find and correct the cause, then recheck the system.
— If all the input tests prove OK, but the indicator is faulty, replace the printed circuit board.

GAUGE ASSEMBLY 14P CONNECTOR

1123 — |a
8 |9 [10)X]11]12[13]14

Wire side of female terminals

Terminal{ Wire s . Possible Cause
Number| Color Test Condition Test: Desired Result (If result is not obtained)
1 YEL Ignition switch ON (I} Check for voitage to ground: » Blown No. 25 (7.5 A) fuse in the
There should be battery voltage. under-dash fuse/relay box
« An open in the wire
2 RED/BLK | Combination light switch | Check for voltage between No. 2 « Blown No. 25 (7.5 A) fuse in the
ON and dash lights and No. 3 terminals: under-dash fuse/relay box
brightness control dial on | There should be battery voltage. « Faulty combination light switch
3 RED full bright « Faulty dash light brightness
controller
* An open in the wire
4 BLU Shift lever in [2] Check for continuity to ground: « Faulty A/T gear position switch
There should be continuity. « An open in the wire
NOTE: There should be no conti-
nuity in any other shift lever
position.
8 BLK Under all conditions Check for continuity to ground: » Poor ground (G401, G402)
There should be continuity. * An open in the wire
9 GRN/BLK | Ignition switch ON (if) Check for voitage to ground: * Faulty PCM
and shift lever in any There should be battery volitage » An open in the wire
position except D« for two seconds after the ignition
switch is turned ON (), and less
than 1V two seconds later.
10 GRN Shift lever in Dy Check for continuity to ground: - Faulty A/T gear position switch
1 RED Shift lever in [N] There should be continuity. « An open in the wire
- - NOTE: There should be no conti-
12 WHT Shift lever in [R] nuity in any other shift lever
13 BLK/BLU | Shift lever in [P] position.
NOTE: Do not push the
brake pedal.
14 LT GRN | Ignition switch ON (Il Check for voltage to ground: * Fauity PCM
There should be about 5 V. « An open in the wire
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Interlock System

Interlock Control Unit Input Test

1. Disconnect the 8P connector from the interlock control unit.

2. Inspect the connector and connector terminals to be sure they are all making good contact.
e If the terminals are bent, loose, or corroded, repair them as necessary, and recheck the system.
e If the terminals look OK, make the following input test at the connector.
— If a test indicates a problem, find and correct the cause, then recheck the system.
— If all the input tests prove OK, substitute a known-good control unit, and recheck the system. If the check is OK,
the control unit must be faulty; replace it.

NOTE: If the shift lock solenoid clicks when the ignition switch is turned ON (ll) and brake pedal is depressed with the
shift lever in [P] position, the shift lock system is electronicaily normal; if the shift lever cannot be shifted from [P] posi-
tion, test the A/T gear position switch.
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8P CONNECTOR

INTERLOCK CONTROL
UNIT
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INTERLOCK CONTROL UNIT CONNECTOR (8P}

Wire side of female terminals

Terminal
Number

Wire
Color

Test Condition

Test: Desired Result

Possible Cause
(If result is not obtained)

1

WHT/BLU

Ignition switch turned to
ACC (l), ignition key
pushed all the way in

Check for voltage to ground:

There should be battery voltage.

Blown No. 48 (30A) fuse in the
under-hood fuse/relay box
Blown No. 33 (7.5 A) fuse in the
under-dash fuse/relay box
Faulty steering lock assembly
(key interlock solenoid)

An open in the wire

YEL

Ignition switch turned ON
(1)

Check for voltage to ground:

There should be battery voltage.

Blown No. 19 (7.5 A) fuse in the
under-dash fuse/relay box
Faulty steering lock assembly
(key interlock solenoid)

An open in the wire

YEL/BLK

Ignition switch turned ON
()

Check for voltage to ground:

There should be battery voltage.

Blown No. 19 (7.5 A) fuse in the
under-dash fuse/relay box
Faulty shift lock solenoid

An open in the wire

BLK

Under all conditions

Check for continuity to ground:
There should be continuity.

Poor ground (G401, G402)
An open in the wire

WHT

Ignition switch turned to
ACC (1), ignition key
pushed all the way in

Check for voltage to ground:

There should be battery voltage.

Blown No. 48 (30 A) fuse in the
under-hood fuse/relay box
Blown No. 33 (7.5 A) fuse in the
under-dash fuse/relay box
Faulty steering lock assembly
(key interlock solenoid)

An open in the wire

BLK/BLU

Shift lever in P]

Check for continuity to ground:
There should be continuity.

Faulty A/T gear position switch
Poor ground (G401, G402)
An open in the wire

WHT/BLK

Shift lever in P] and push
button pressed

Check for continuity to ground:
There should be continuity.

Shift lever in [P] and push
button released

Check for continuity to ground:
There should be no continuity.

Faulty parking pin switch
Short to ground

Reconnect the interlock control unit 8P connector.

7

WHT/RED

Ignition switch ON (ll)
and brake pedal pushed

Check for voltage to ground:
There should be 1 V or less.

Ignition switch ON (ll),
brake pedal and accelera-
tor pedal depressed at
the same time

Check for voltage to ground:

There should be battery voltage.

Faulty brake switch

Faulity throttle position (TP)
sensor

Faulty PCM

An open in the wire
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Interlock System

Key Interlock Solenoid Test

1. Remove the driver’'s dashboard lower cover and
knee bolster (see section 20).

2. Disconnect the 7P connector from the main wire
harness.

Wire side of
female terminals

7P CONNECTOR

3. Check for continuity between the terminals in each
key position according to the table.

Terminal
. 5 6 7
Position
Ignition | Key pushedin| O o o
switch
ACC (1) | Key released O——"—0

4. Check that the key cannot be removed with power
and ground connected to the No. 7 and No. 5 termi-
nals.

e |[f the key cannot be removed, the key interlock
solenoid is OK,

e If the key can be removed, replace the steering
lock assembly (the interlock solenoid is not avail-
able separately).
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Shift Lock Solenoid Test

1. Remove the front console {see section 20).

2. Disconnect the shift lock solenoid 2P connector.

2P CONNECTOR

SHIFT LOCK SOLENOID

Terminal side of male terminals

3. Connect battery power to the No. 1 terminal, and to
the No. 2 terminal of the solenoid, momentarily.

NOTE:

Do not connect power to the No. 2 (-) terminal
(reverse polarity), or you will damage the diode
inside the solenoid.

Make sure there is clearance between the stop
pin and the base bracket when the solenoid
switches ON and OFF.

C\earance LOCK PIN
SHIFT LOCK
LEVER

4, Check that the shift lock releases when the release
lever is pushed, and check that it locks when the
release lever is released.

5. If the solenoid does not work, replace it.



Shift Lock Sblenoid Replacement

SHIFT LOCK
sTop

10.

Remove the front console (see section 20).

Shift to [P] position, then disconnect the 2P connec-
tor from the shift lock solenoid.

Remove the A/T gear position switch.

Remove the two screws securing the shift lock
solenoid, then remove the shift lock solenoid.

Apply silicone grease to the shift lock solenoid
plunger mating surfaces with the shift lock stop.

Install the shift lock solenoid and connect the shift
lock solenoid plunger to the shift lock stop.

SCREWS
3 N'm (0.3 kgf-m,
2 Ibf-ft)

SHIFT LOCK ‘ .

SOLENOID

PLUNGER SHIFT LOCK
SOLENOID

Be sure to install the projected tips of the shift lock
solenoid in the holes of the position plate, then tighten
the screws.

Install the A/T gear position switch.

Connect the 2P connector to the shift lock solenoid.

Check the shift lock solenoid operation.

Parking Pin Switch Test

Remove the front console (see section 20).
Shift to [P] position.
Disconnect the parking pin switch 4P connector.

Check for continuity between the No. 3 and No. 4
terminals.

There should be continuity while pushing the push
button.

There should be no continuity when the push but-
ton is released.

PARKING PIN SWITCH
4P CONNECTOR

Terminal side of
male terminals

PARKING PIN
SWITCH

If necessary, replace the parking pin switch.
NOTE: The parking pin switch is assembled with

the position plate. If parking pin switch replacement
is required, refer to page 14-168.
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Symptom-to-Component Chart

Hydraulic System
enee et | ke meon

Engine runs, but vehicle does not move in any gear. 1,2,3,5,6,7, 36,38 K,.L,R, S
Vehicle moves in [2], [R], but not in D3], [B4, position. 6, 8,9, 10, 30, 54 C.M. 0
Vehicle moves in [D3], [Dd, [R], but not in [2] position. 6,11,12,24 o
Vehicle moves in D], [Dd, (2], but not in (R] position. 4,6, 14, 15, 31 c.La
Vehicle moves in [N] position. 10, 12, 13, 14, 16, 29, 33, 34, 35 C.D
Excessive idle vibration 1,2,19, 32, 36, 45, 47, 48, 52 B, K, L
Poor acceleration; flares on starting off in [D4, [Ds position

Stall rpm high in [0, [, [2] position 1,2,3,6,38, 41 K, LR

Stall rpm high in [D«, Dy position 6.8,10 C.D

Stall rpm high in 2] position 6, 12 C,D

Stall rpm is in specification 14 N

Stall rpm low 17,18, 32, 45, 47, 48, 52 R
No shift 19, 20, 40, 48, 49,52 G L
Fails to shift in [D3, [Bd position; from 1st to 3rd gear 22, 49, 52
Fails to shift in [Dd, [D4 position; from 1st to 4th gear 22,23, 48,52
Erratic upshifting

1-2 upshift, 2-3 upshift, 3-4 upshift 18, 52, 59

1-2 upshift 21, 48, 52

2-3 upshift 22,49, 52

3-4 upshift 23,48, 52
Harsh upshift (1-2) 12,19, 20, 29, 50, 51, 52, 58, 59 C.D,E
Harsh upshift (2-3) 13,19, 20, 24, 27,29,50,51,52,58,59 | C,D,E, H,L
Harsh upshift (3-4) 14, 19, 20, 25, 28, 29, 50,51,52,58,59 | C,D,E, I, L
Harsh downshift (2-1) 19, 20, 24, 43, 52, 55, 58, 59 (o]
Harsh downshift (3-2) 12,19, 20, 25, 43, 52, 56, 58, 59 C.D,E,H
Harsh downshift (4-3) 13, 19, 20, 26, 43, 52, 57, 58, 59 C.D,EI
Flares on 2-3 upshift 13,19, 20, 24, 27, 51, 52 E, L
Flares on 3-4 upshift 14, 19, 20, 25, 28, 51, 52 E.LLN
Excessive shock on 2-3 upshift 13,19, 20, 24, 27, 43,50,51,52,58,59 | E,L,N
Excessive shock on 3-4 upshift 14,18, 20, 25, 28, 43,50,51,52,58,59 | E,L,N
Late shift from [N] position to [D4 or D3} position 10, 30 M
Late shift from [N] position to [R] position 4,14, 21, 53 Q
Noise from transmission in all shift lever positions 2,37 K. L Q
Vehicle does not accelerate more than 31 mph (50 km/h). | 17
Shift lever does not operate smoothly. 6, 39 P
Fails to shift; stuck in 4th gear 48, 49, 52
Transmission will not shift into parking gear in [P] position. | 6, 39 P
Stall rpm high; all clutch pressures are in specification. 41 D, K, O
Lock-up clutch does not disengage. 19, 44, 45, 46, 47, 50, 51, 52, 59 E.L
Lock-up clutch does not operate smoothly. 19, 41, 44, 45, 46, 47,50, 51,52,59 | L

19, 41, 44, 45, 46, 47,50, 51,52,59 | E, L

Lock-up clutch does not engage.

Vibration in all positions

36
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PROBABLE CAUSE

1 Low ATF 41 Torque converter check valve stuck
2 ATF pump worn or binding 42 Foreign material in separator plate
3 Regulator valve stuck 43 CPB valve stuck
4 Servo valve stuck 44 Lock-up timing valve stuck
5 Mainshaft worn/damaged 45 Lock-up shift valve stuck
6 Shift cable broken/out of adjustment 46 Lock-up control valve stuck
7 Final gears worn/damaged 47 Lock-up piston defective
8 One-way (sprag) clutch worn/damaged 48 Shift control solenoid valve A defective
9 1st gears worn/damaged (2 gears) 49 Shift control solenoid valve B defective
10 1st clutch defective 50 Lock-up control solenoid valve A defective
11 2nd gears worn/damaged (2 gears) 51 Lock-up control solenoid valve B defective
12 2nd clutch defective 52 PCM defective
13 3rd clutch defective 53 Servo control valve stuck
14 4th clutch defective 54 " 1st accumulator defective
15 Reverse gears worn/damaged (3 gears) 55 Foreign material in 2nd exhaust orifice
16 Excessive ATF 56 Foreign material in 3rd exhaust orifice
17 Torque converter one-way clutch defective 57 Foreign material in 4th exhaust orifice
18 Engine throttle cable out of adjustment 58 Mainshaft speed sensor defective
19 Linear solenoid assembly defective 59 Countershaft speed sensor defective
20 CPC valve stuck
21 1-2 shift valve stuck
22 2-3 shift valve stuck
23 3-4 shift valve stuck
24 2nd accumulator defective
25 3rd accumulator defective
26 4th accumulator defective
27 2nd orifice control valve stuck
28 3-4 orifice control valve stuck
29 Foreign material in main orifice
30 Foreign material in 1st orifice
31 Foreign material in reverse orifice
32 Engine output low
33 Needle bearing worn/damaged
34 Thrust washer worn/damaged
35 Clutch clearance incorrect
36 Drive plate defective or transmission misas-
sembly
37 Torqye converter housing or transmission
housing bearing worn/damaged
38 ATF strainer clogged
39 Joint in shift cable and transmission or body
worn
40 Modulator valve stuck

(cont’d)
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Symptom-to-Component Chart

Hydraulic System (cont'd)

The following symptoms can be caused Check these items on the Items on the
by improper repair or assembly Pﬁ%%g%;ig:%giloﬂtf To NOTES List
st
Vehicle creeps in [N] position. R1,R2
Vehicle does not move in D3} or position. ‘R4
Transmission locks up in [R] position. R3, R11
Excessive drag in transmission R6 K, R
Excessive vibration, rpm related R7
Noise with wheels moving only R5
Main seal pops out. R8 S
Various shifting probiems Rg, R10

PROBABLE CAUSE DUE TO IMPROPER REPAIR

R1 Improper clutch clearance
R2 Improper gear clearance
R3 Parking brake lever installed upside down.
R4 One-way (sprag) clutch installed upside down.
R5 Reverse selector hub installed upside down.
R6 ATF pump binding
R7 Torque converter not fully seated in ATF pump.
R8 Main seal improperly installed.
R9 Springs improperly installed.

R10 Valves improperly installed.

R11 Shift fork bolt not instalied.
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NOTES

See flushing procedure, page 14-164 and 165.

Set idle rpm in gear to specified idie speed. If still no good, adjust the motor mounts as outlined in the
engine section of this manual.

If the large clutch piston O-ring is broken, inspect the piston groove for rough machining.

If the clutch pack is seized or is excessively worn, inspect the other clutches for wear, and check the orifice
control valves, CPC valve, and linear solenoid for free movement.

If the linear solenoid is stuck, inspect the clutches for wear.

If the 1-2 shift valve is stuck closed, the transmission will not upshift. If stuck open, the transmission has
no 1st gear.

If the 2nd orifice control valve is stuck, inspect the 2nd and 3rd clutch packs for wear.

If the 3-4 orifice control valve is stuck, inspect the 3rd and 4th clutch packs for wear.

If the clutch pressure control valve is stuck closed, the transmission will not shift out of 1st gear.

Improper alignment of main valve body and torque converter housing may cause ATF pump seizure. The
symptoms are mostly an rpm-related ticking noise or a high-pitched squeak.

If the ATF strainer is clogged with particles of steel or aluminum, inspect the ATF pump and differential
pinion shaft. If both are OK and no cause for the contamination is found, replace the torque converter.

If the 1st clutch feed pipe guide in the right side cover is scored by the mainshaft, inspect the ball bearing
for excessive movement in the transmission housing. if OK, replace the right side cover as it is dented. The
O-ring under the guide is probably worn.

» Replace the mainshaft if the bushing for the 4th feed pipe is loose or damaged. If the 4th feed pipe is dam-
aged or out of round, replace the right side cover.

* Replace the mainshaft if the bushing for the 1st feed pipe is loose or damaged. If the 1st feed pipe is dam-
aged or out of round, replace it.

A worn or damaged sprag clutch is mostly a result of shifting the transmission in 3] or position while
the wheels rotate in reverse, such as rocking the vehicle in snow.

o

Inspect the frame for collision damage.

Inspect for damage and wear:

1. Reverse selector gear teeth chamfers.

2. Engagement teeth chamfers of countershaft 4th and reverse gear.

3. Shift fork for scuff marks in center.

4. Differential pinion shaft for wear under pinion gears.

5. Bottom of 3rd clutch for swirl marks.

Replace items 1, 2, 3 and 4 if worn or damaged. If the transmission makes a clicking, grinding, or whirring
noise, also replace mainshaft 4th gear, reverse idler gear, and countershaft 4th gear.

If the differential pinion shaft is worn, overhaul the differential assembly, replace ATF strainer, thoroughly
clean the transmission and flush the torque converter, cooler, and lines.

If bottom of 3rd clutch is swirled and transmission makes gear noise, replace the countershaft and final driven
gear.

Be very careful not to damage the torque converter housing when replacing the main ball bearing. You
may also damage the ATF pump when you torque down the main valve body. This wi]l result in ATF pump
seizure if not detected. Use the proper tools.

Install the main seal flush with the torque converter housing. If you push it into the torque converter
housing until it bottoms out, it will block the fluid return passage and result in damage.
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Road Test

NOTE: Warm up the engine to normal operating temperature (the radiator fan comes on).

1.

Apply the parking brake and block the wheels. Start the engine, then shift to [DJ position while depressing the brake
pedal. Depress the accelerator pedal and release it suddenly. The engine should not stall.

Repeat same test in [Dy position.

Test-drive the vehicle on a flat road in the D« position. Check that the shift points occur at the approximate speeds
(shown on the next page) on a flat road. Aiso check for abnormal noise and clutch slippage.

NOTE: Throttle position sensor voltage represents the throttle opening.
a. Unbolt the PCM for road testing; refer to page 14-46.

b. Set the digital multimeter to check voltage between D1 (+) terminal and A9 (-) or A22 (-) terminal of the PCM for
the throttle position sensor.

BACKPROBE ADAPTER

BACKPROBE SET
07SAZ - 001000A
(two required)

8%
>

2

o

°

>

-

(2]

x

”n”

DIGITAL MULTIMETER
(Commercially available}
KS ~ AHM - 32 - 003,
\— or equivaient
PCM CONNECTORS
TPS (RED/BLK})
LG1 (BRN/BLK) @ H
1iz[s|a 57{7&‘:‘01\‘“": 1als ] s| [vi2|s|e| |sis|r| [e|/]re] {2] [2]{a]a :]
13[14[15 1617 |18 !n Ezz z:iu_I L/ Inh2falalis el 1112 (13| w15 17|, AR 11 ;I
! l/f A 5 ninis 13114
A (32P B (25P C (31P
. LG2 (BRN/BLK) ( : : ' D (16P)

Wire side of female terminals
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e Upshift

Throttle Opening Unit of speed 1st = 2nd 2nd —* 3rd 3rd = 4th Lock-up ON
Throttle position sensor mph 9-12 20-23 28-33 22-25
voltage: 0.75 V km/h 15-19 32-37 45 - 52 34-39
Throttle position sensor mph 22-26 41-47 59 - 65 61-67
voltage: 2.25 V km/h 34-40 65-73 95 - 104 99 - 108
Fully-opened throttle mph 32-38 62-71 97 - 108 96 - 107
Throttle position sensor
voltage: 4.5 V km/h 51-59 99 - 112 155 - 172 1563 -170

o Downshift

Throttle Opening Unit of speed Lock-up OFF 4th = 3rd 3rd = 2nd 2nd — 1st
Fully-ciosed throttie mph 19-22 17-20 7-10(3rd = 1st)
Throttle position sensor
voltage: 0.5V km/h 30-35 27 -32 10 - 15 (3rd = 1st)
Fully-opened throttle mph 92 - 103 86 - 97 54 - 61 25- 31
Throttle position sensor

NOTE:

e Lock-up ON: The lock-up control solenoid valve A turns ON.
e Lock-up OFF: The lock-up control solenoid valve A turns OFF.

4. Accelerate to about 35 mph (57 km/h) so the transmission is in 4th, then shift from position to [2] position. The

vehicle should immediately begin slowing down from engine braking.

CAUTION: Do not shift from D« or Di position to [2] position at speeds over 63 mph (100 km/h); you may damage

the transmission.

5. Check for abnormal noise and clutch slippage in the following positions.

(2] (2nd Gear) Position
a. Accelerate from a stop at full throttle. Check that there is no abnormal noise or clutch slippage.
b. Upshifts and downshifts should not occur with the selector in this position.

(R] (Reverse) Position
Accelerate from a stop at full throttle, and check for abnormal noise and clutch slippage.

Test in [P] (Parking) Position

Park the vehicle on slope (approx. 16°), apply the parking brake, and shift into [P] position. Release the brake; the vehi-
cle should not move.
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Stall Speed

Test

CAUTION:
e To prevent transmission damage, do not test stall speed for more than 10 seconds at a time.

e Do not shift the lever while raising the engine speed.
e Be sure to remove the pressure gauge before testing stall speed.
1. Engage the parking brake, and block the front wheels.
2. Connect a tachometer to the engine, and start the engine.
3. Make sure the A/C switch is OFF.
4. After the engine has warmed up to normal operating temperature (the radiator fan comes on), shift into [2] position.
5. Fully depress the brake peda! and accelerator for 6 to 8 seconds, and note engine speed.
6. Allow two minutes for cooling, then repeat the test in and [R] positions.
NOTE:
e Stall speed tests should be used for diagnostic purposes only.
e Stall speed should be the same in [D«, [2] and [R] positions.
Stall Speed RPM:

Specification: 2,700 rpm
Service Limit: 2,550 - 2,850 rpm2

TROUBLE PROBABLE CAUSE
Stall rpm high in D4, (2] and [R] positions « Low fluid level or ATF pump output

* Clogged ATF strainer
« Pressure regulator valve stuck closed
« Slipping clutch

Stall rpm high in [R] position Slippage of 4th clutch

Stall rpm high in [2] position Slippage of 2nd clutch

Stall rpm high in position Slippage of 1st clutch or 1st gear one-way clutch
Stall rpm fow in (D4, [2] and [R] positions « Engine output low

» Torque converter one-way clutch slipping
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Fluid Level

Checking/Changing

CAUTION: While checking or changing fluid, be sure
not to allow dust and other foreign particles to enter
into the transmission.

Checking

NOTE: Check the fluid level with the engine at normal
operating temperature (the radiator fan comes on).

1. Park the vehicle on level ground. Turn off the
engine.

2. Remove the dipstick (yellow loop) from the trans-
mission, and wipe it with a clean cloth.

< UPPER MARK

B e
DIPSTICK (YELLOW LOOP) LOWER MARK

3. Insert the dipstick into the transmission.

4. Remove the dipstick and check the fluid level. It
should be between the upper and lower marks.

5. If the ievel is below the lower mark, pour the recom-
mended fluid* into the filler hole to bring it to the
upper mark.

6. Reinstall the dipstick in the direction shown.
FRONT

DIPSTICK * o
. Install the dipstick in the extent
of the direction shown.

Changing

1.

Bring the transmission up to operating temperature
by driving the vehicle. Park the vehicle on fevel
ground, turn the engine off, then remove the drain

plug.

NOTE: If a cooler flusher is to be used, see page 14-
164 and 165.

Reinstall the drain plug with a new sealing washer,
then refill the transmission with the recommended
fluid* to the upper mark on the dipstick.

Automatic Transmission Fluid Capacity:
2.7 ¢ (2.9 US qt, 2.4 Imp qt) at change
5.9¢ (6.2 US qt, 5.2 Imp qt) at overhaul

Recommended Automatic Transmission Fluid:'
Genuine Honda Premium Formula Automatic
Transmission Fluid (ATF)*

SEALING WASHER

DRAIN PLUG Replace.
18 x 1.5 mm
49 N-m (5.0 kgf-m, 36 Ibf-ft}

* Always use Genuine Honda Premium Formula
Automatic Transmission Fluid (ATF). Using a non-
Honda ATF can affect shift quality.
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Pressure Testing

e While testing, be careful of the rotating front wheels.

Make sure lifts, jacks, and safety stands are placed properly (see section 1).

.
CAUTION:
e Before testing, be sure the transmission fluid is filled to the proper level.
e Warm up the engine before testing.
1. Set the parking brake, and block both rear wheels securely.
2. Raise the front of the vehicle, and support it with safety stands (see section 1).
3. Warm up the engine, then stop the engine and connect a tachometer.
4. Connect the oil pressure gauges to each inspection hole.
TORQUE: 18 N-m (1.8 kgf-m, 13 Ibf-ft)
CAUTION: Connect the oil pressure gauges securely; be sure not to allow dust or other foreign particles to enter the
inspection holes.
A/T PRESSURE HOSE,
A/T OIL PRESSURE GAUGE 2210 mm
SET W/PANEL 07TMAJ - PY4011A
07406 - 0020400 (4 Required)
A/T PRESSURE HOSE
A/T LOW PRESSURE ADAPTER
GAUGE W/PANEL 07MAJ - PY40120
07406 - 0070300 . {4 Required)
NOTE: the A/T Oil Pressure Gauge Set (07406 - 0020003) or A/T Low Pressure Gauge (07406 - 0070000) may also be
used.
5. Measure the following pressure:
e Line Pressure: page 14-97
e 1st Clutch Pressure: page 14-97
e 2nd, 3rd and 4th Clutch Pressure: page 14-98
6. Install a new washer and the sealing bolt in the inspection hole, and tighten to the specified torque.

TORQUE: 18 N-m (1.8 kgf-m, 13 ibf-ft)

NOTE: Do not reuse old sealing washers.
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Line Pressure/1st Clutch Pressure Measurement

1.

Start the engine, and run it at 2,000 rpm.

2. Shiftto [N] or [P] position, then measure line pressure.
NOTE: Higher pressure may be indicated if measurements are made in shift lever positions other than {N] or [P] posi-
tion.
3. Shiftto position, then measure 1st clutch pressure.
1ST CLUTCH PRESSURE
LINE PRESSURE INSPECTION HOLE
INSPECTION HOLE {Marked with “L"}
SHIFT CONTROL SOLENOID
LOCK-UP CONTROL ’ VALVE A/B ASSEMBLY
SOLENOID VALVE A/B
ASSEMBLY
FLUID PRESSURE
PRESSURE S?g;.l'.'%/: R SYMPTOM PROBABLE CAUSE
Standard Service Limit
Line N or [P No (or low) Torque converter, 830 - 880 kPa 780 kPa
line pressure ATF pump, pres- (8.5 - 9.0 kgf/cm?, (8.0 kgf/cm?, 110 psi)
sure regulator, 120 - 130 psi) :
torque converter
check valve
1st Clutch No or low 1st 1st Clutch
pressure
(cont’'d)
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Pressure Testing

(cont’'d)

2nd, 3rd and 4th Clutch Pressure Measurement

1. Disconnect the linear solenoid connector.

2. Start the engine, and run it at 2,000 rpm.

LINEAR SOLENOID
CONNECTOR

3. Shift to [Ds position, and measure each clutch pres-

sure.

4. Connect battery voltage and ground to the linear
solenoid connecter terminals, then measure each
clutch pressure.

4TH CLUTCH PRESSURE

INSPECTION HOLE
(Marked with “4~)

3RD CLUTCH PRESSURE
INSPECTION HOLE
(Marked with “3")

2ND CLUTCH PRESSURE
INSPECTION HOLE

LINEAR SOLENOID

FLUID PRESSURE
PRESSURE sgg;;’.fg: R SYMPTOM PROBABLE CAUSE - —
Standard Service Limit
2rd Clutch D No or low 2nd | 2nd Clutch 800 - 850 kPa 760 kPa
pressure (8.2 - 8.7 kgf/cm?, (7.7 kgf/cm?, 110 psi)
120 - 120 psi) with linear solenoid
with linear solenoid disconnected
disconnected
0 - 150 kPa 150 kPa
(0~ 1.5kgflcm?, (1.5 kgficm?, 21 psi)
0-21 psi) with linear solenoid
with linear solenoid connected to battery
connected to battery voltage
voltage
3rd Clutch No or low 3rd | 3rd Clutch 810 - 860 kPa 760 kPa
pressure (8.3 - 8.8 kgf/cm?, (7.8 kgf/cm?, 110 psi)
120 - 130 psi) with linear solenoid
4th Clutch No or low 4th 4th Clutch with linear solenoid disconnected
pressure disconnected
0 - 150 kPa 150 kPa
{0 - 1.5 kgf/cm?, (1.5 kgf/cm?, 21 psi)
0 - 21 psi) with linear solenoid
(R] Servo Valve or 4th | with linear solenoid connected to battery
Clutch connected to battery voltage
! voltage

14-98




14-99



Transmission

Removal

A WARNING

e Make sure lifts, jacks and safety stands are placed
properly, and hoist bracket are attached to the cor-
rect position on the engine (see section 1).

e Apply parking brake and block rear wheels so vehicle
will not roll off stands and fall on you while working
under it.

CAUTION: Use fender covers to avoid damaging paint-
ed surfaces.

1. Before disconnecting power, make sure you have
the anti-theft code for the radio, then write down

the frequencies for the radio’s preset buttons.

2. Disconnect the battery negative (-) terminal from
the battery, then remove the positive (+) terminal.

3. Remove the intake air duct and the air cleaner hous-
ing assembly.

4. Remove the starter cables and cable holder from
the starter motor.

STARTER CABLE

HARNESS
CLAMP BRACKET

STARTER CABLE
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5. Remove the transmission ground cable, and discon-
nect the lock-up control solenoid connector.

LOCK-UP CONTROL
SOLENOID CONNECTOR

TRANSMISSION
GROUND CABLE

6. Disconnect the vehicle speed sensor (VSS) connec-
tor and the countershaft speed sensor connector.

VERICLE SPEED
SENSOR CONNECTOR

COUNTERSHAFT

SPEED SENSOR

CONNECTOR
COUNTERSHAFT
SPEED SENSOR



7. Remove the transmission housing mounting boits
and the rear engine mounting bolt.

REAR ENGINE
MOUNTING BOLT
Replace.

TRANSMISSION HOUSING
MOUNTING BOLTS

8. Disconnect the shift control solenoid, the linear sole-
noid, and the mainshaft speed sensor connectors.

SHIFT CONTROL
SOLENOID CONNECTOR

LINEAR SOLENOID
CONNECTOR

MAINSHAFT
SPEED SENSOR
CONNECTOR

CONNECTOR
BRACKET

9. Remove the drain plug, and drain tr;e automatic
transmission fluid (ATF). Reinstall the drain plug
with a new sealing washer.

SEALING WASHER

DRAIN PLUG Replace.

18x1.5mm
49 N-m (5.0 kgf-m, 36 Ibf-ft)

10. Remove the splash shield.

SPLASH SHIELD

(cont’d)
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Transmission

Removal (cont'd)

11. Remove the cotter pins and castle nuts, then separate
the right and left ball joints from the lower arms (see
section 18).

DAMPER PINCH BOLT

if::: toCKING \ COTTER PIN
Replace DAMPER FORK Replace.
’ BOLT
DAMPER FORK CASTLE NUT

12. Remove the right damper fork bolt, then separate
the right damper fork and damper.

13. Pry the right and left driveshafts out of the differential.

14. Pull on the inboard joint and the right and left drive-
shafts (see section 16).

15. Tie plastic bags over the driveshaft ends.

NOTE: Coat all precision finished surfaces with clean
engine oil.

16. Remove the exhaust pipe A.

GASKET

Replace.
SELF-LOCKING
GASKET NUT
Replace. Replace.

SELF-LOCKING NUT
Replace.

EXHAUST PIPE A
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17. Remove the shift cable cover, then remove the shift
cable by removing the control lever.

CAUTION: Take care not to bend the shift cable.

SHIFT CABLE
N\
-*K 0 @
SHIFT CABLE LOCK WASHER
COVER Replace. CONTROL LEVER

18. Remove the right front mount/bracket.

19. Remove the ATF cooler hoses at the ATF cooler
lines. Turn the ends of the ATF cooler hoses up to
prevent ATF from flowing out, then plug the ATF
cooler hoses and lines.

NOTE: Check for any sign of leakage at the hose
joints.

ATF COOLER
LINE

ATF COOLER

RIGHT FRONT
MOUNT/BRACKET HOSE



20. Remove the engine stiffener and the torque con-
verter cover.

NS /‘\'
4
\/
h)."lﬂ\
DRIVE PLATE -
ENGINE
STIFFENER
TORQUE CONVERTER

COVER

21. Remove the eight drive plate bolts one at a time
while rotating the crankshaft pulley.

22. Remove the distributor.

23. Attach a hoisting bracket to the engine, then lift the
engine slightly.

HOIST
BRACKET

24. Place a jack under the transmission, and raise the
transmission just enough to take weight off of the
mounts, then remove the transmission mount.

TRANSMISSION
MOUNT BRACKET

o=

/]

TRANSMISSION MOUNT

25. Remove the transmission housing mounting bolts
and the rear engine mounting bolts.

26. Pull the transmission away from the engine until it
clears the 14 mm dowel pins, then lower it on the
transmission jack.

REAR ENGINE

TRANSMISSION HOUSING MOUNTING BOLTS
MOUNTING BOLTS Replace.

WASHER

TRANSMISSION
JACK
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lllustrated Index

Transmission/Right Side Cover
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(® ROLLER

@ COLLAR

(® O-RING Replace.

(@ FEED PIPE FLANGE

(® O-RING Replace.

(® SNAP RING

(@ 3RD CLUTCH FEED PIPE

COUNTERSHAFT LOCKNUT (FLANGE NUT)
23 x 1.25 mm Replace.

(@ CONICAL SPRING WASHER Replace.

PARKING GEAR

@ ONE-WAY CLUTCH

@2 COUNTERSHAFT 1ST GEAR

(1 NEEDLE BEARING

{ COUNTERSHAFT 1ST GEAR COLLAR

(9 O-RINGS Replace.

(i RIGHT SIDE COVER GASKET Replace.

@ DOWEL PINS

PARKING BRAKE PAWL STOP

LOCK WASHER Replace.

@9 PARKING BRAKE STOP Selective part

@) PARKING BRAKE LEVER

@ PARKING BRAKE LEVER SPRING

@ DRAIN PLUG

29 SEALING WASHER Replace.

@ O-RING Replace.

29 COUNTERSHAFT SPEED SENSOR

@ PARKING BRAKE PAWL

@ PARKING BRAKE PAWL SPRING

@ PARKING BRAKE PAWL SHAFT

(30 LINEAR SOLENOID ASSEMBLY

() LINEAR SOLENOID GASKET Replace.

TORQUE SPECIFICATIONS

(@ RIGHT SIDE COVER

@ 1ST CLUTCH FEED PIPE

39 O-RINGS Replace.

35 FEED PIPE FLANGE

35 SNAP RING

3D MAINSHAFT LOCKNUT (FLANGE NUT) 21 x 1.25 mm

Replace.

(39 CONICAL SPRING WASHER Replace.
(39 1ST CLUTCH ASSEMBLY
O-RINGS Replace.

THRUST WASHER

@ THRUST NEEDLE BEARING

@) NEEDLE BEARING

@ MAINSHAFT 1ST GEAR

@ MAINSHAFT 1ST GEAR COLLAR
@ ATF COOLER LINE

@ SEALING WASHERS Replace.
JOINT BOLT

ATF DIPSTICK

&) ATF COOLER LINE

& JOINT BOLT

62 SEALING WASHERS Replace.
63 VEHICLE SPEED SENSOR

9 O-RING Replace.

Boit/Nut No. Torque Value Size Remarks
6A 12 N-m (1.2 kgf-m, 8.7 1bf-ft) 6x1.0mm
68 14 N-m (1.4 kgf-m, 10 |bf-ft) 6x 1.0 mm
8F 22 N'm (2.2 kgf-m, 16 |bf-ft) 8x1.25mm
12A 28 N-m (2.9 kgf-m, 21 Ibf-ft) 12x 1.25 mm Joint bolt
18D 49 N-m (5.0 kgf-m, 36 |bf-ft) 18 x 1.5 mm Drain plug
21M 78 N-m (8.0 kgf-m, 58 Ibf-ft) 21 x 1.25 mm Mainshaft locknut: Left-hand threads
23C 103 N-m (10.5 kgfm, 75.9 Ibfft) > 0 —~ 23 x 1.25 mm Countershaft locknut:
103 N-m (10.5 kgf-m, 75.9 Ibf-ft) Left-hand threads
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lllustrated Index

Transmission Housing
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0.0;

(® LOCK WASHER Replace.

(@ REVERSE SHIFT FORK

(® COUNTERSHAFT REVERSE GEAR COLLAR
(@ COUNTERSHAFT REVERSE GEAR

(® NEEDLE BEARING

(® REVERSE SELECTOR

@ REVERSE SELECTOR HUB
COUNTERSHAFT 4TH GEAR

(® NEEDLE BEARING

DISTANCE COLLAR, 28 mm Selective part
@) COUNTERSHAFT 2ND GEAR

@ THRUST NEEDLE BEARING

® COUNTERSHAFT 3RD GEAR

(9 NEEDLE BEARING

@ COUNTERSHAFT 3RD GEAR COLLAR

i® THRUST NEEDLE BEARING

(1 SPLINED WASHER

i 3RD CLUTCH ASSEMBLY

O-RINGS Replace.

@0 COUNTERSHAFT

@) SNAP RING

@ THRUST WASHER

@ THRUST NEEDLE BEARING

29 MAINSHAFT 4TH GEAR/REVERSE GEAR
@ NEEDLE BEARINGS

@ THRUST NEEDLE BEARING

@ MAINSHAFT 4TH GEAR COLLAR

9 2ND/4TH CLUTCH ASSEMBLY

@ O-RINGS Replace.

(39 THRUST WASHER, 36.5 x 55 mm Selective part

@) THRUST NEEDLE BEARING
@ MAINSHAFT 2ND GEAR
@9 NEEDLE BEARING

@) THRUST NEEDLE BEARING

35 MAINSHAFT

@ SEALING RINGS, 35 mm

@D SEALING RING, 29 mm

3 NEEDLE BEARING

(39 SET RING

@ SHIFT CONTROL SOLENOID VALVE A/B ASSEMBLY
HARNESS CLAMP BRACKET

@ SHIFT CONTROL SOLENOID FILTER/GASKET Replace.
@ CONNECTOR BRACKET

@ TRANSMISSION HANGER

@ BREATHER CAP

MAINSHAFT SPEED SENSOR

@ O-RING Replace.

@ SNAP RING

TRANSMISSION HOUSING MAINSHAFT BEARING
& TRANSMISSION HOUSING COUNTERSHAFT BEARING
&) REVERSE IDLER GEAR SHAFT HOLDER ASSEMBLY
62 NEEDLE BEARING

63 OIL SEAL Replace.

&) SET RING, 80 mm Selective part

65 TRANSMISSION HOUSING

68 REVERSE IDLER GEAR

& DOWEL PINS .

& TRANSMISSION HOUSING GASKET Replace.

@9 DIFFERENTIAL ASSEMBLY

OIL SEAL Replace.

&) TORQUE CONVERTER HOUSING

TORQUE SPECIFICATIONS
Bolt/Nut No. Torque Value Size Remarks
6A 12 N'm (1.2 kgf-m, 8.7 Ibf-ft) 6x 1.0 mm
68 14 N-m (1.4 kgf-m, 10 Ibf-ft) 6x 1.0 mm
10A 44 N-m (4.5 kgf-m, 33 Ibf-ft) 10 x 1.25 mm
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lHlustrated Index

Torque Converter Housing/Valve Body
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(® ATF FEED PIPE

2 ATF STRAINER

(® SERVO BODY

(@ SERVO SEPARATOR PLATE

(® SECONDARY VALVE BODY

(® DOWEL PINS

(@ SECONDARY SEPARATOR PLATE
SERVO DETENT BASE

ATF FEED PIPES

(0 ATF FEED PIPES

@ SHAFT STOP

@ CONTROL SHAFT

(3 DETENT ARM SPRING

G DETENT ARM

35 DETENT ARM SHAFT

@® FILTER Replace.

@ CHECK BALLS

TORQUE CONVERTER CHECK VALVE
 TORQUE CONVERTER CHECK VALVE SPRING
@ DOWEL PINS

@) LOCK-UP VALVE BODY

@ LOCK-UP SEPARATOR PLATE

@ REGULATOR VALVE BODY

@9 DOWEL PINS

@ COOLER RELIEF VALVE SPRING
@ COOLER REUIEF VALVE

@ O-RING Replace.

@ STATOR SHAFT

@ STOP SHAFT

@ ATF FEED PIPE

() MAIN VALVE BODY

@ ATF PUMP DRIVEN GEAR SHAFT
@ ATF PUMP DRIVEN GEAR

@ DOWEL PINS

3 ATF PUMP DRIVE GEAR

(39 MAIN SEPARATOR PLATE

@D SUCTION PIPE COLLAR

TORQUE SPECIFICATIONS

@ ATF MAGNET

39 TORQUE CONVERTER HOUSING COUNTERSHAFT
BEARING

@ ATF GUIDE PLATE

TORQUE CONVERTER HOUSING

@ OIL SEAL Replace.

@ TORQUE CONVERTER HOUSING MAINSHAFT
BEARING

OIL SEAL Replace.

@ LOCK-UP CONTROL SOLENOID FILTER/GASKET
Replace.

LOCK-UP CONTROL SOLENOID VALVE A/B ASSEMBLY

@) CONNECTOR BRACKET

Boit/Nut No. Torque Value Size Remarks
6A 12 N-m (1.2 kgf-m, 8.7 Ibf-ft) 6x 1.0 mm
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Right Side Cover

Removal

NOTE:
e Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air.

e Blow out all passages.
e When removing the right side cover, replace the following:
— O-rings
— Mainshaft and countershaft locknuts
— Conical spring washers
— Right side cover gasket
~— Lock washer
— Sealing washers

6 x 1.0 mm BOLT

RIGHT SIDE 13 Bolts

COVER ﬂ

. L7
]

PARKING BRAKE LEVER

RIGHT SIDE :
COVER GASKET \
LOCK WASHER
T
LOCKNUT LOCKNU
CONICAL svc:\;lgé\; SPRING
SPRING

WASHER

1ST CLUTCH /

PARKIN
BRAKE

PARKING GEAR
SPRING

ASSEMBLY ©)
) ‘ ONE-WAY CLUTCH
. 2 . AN
Aol g COUNTERSHAFT
S e 1ST GEAR
MAINSHAFT N .
1ST GEAR =5 O3 ¢ NEEDLE BEARING
MAINSHAFT S COUNTERSHAFT
1ST GEAR COLLAR 1ST GEAR COLLAR

MAINSHAFT
CONTROL SHAFT

COUNTERSHAFT

ATF COOLER
LINES

SEALING WASHERS
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1. Remove the 13 bolts securing the right side cover, 5. Remove the special tool from the mainshaft after
then remove the right side cover. removing the locknuts.
2. Slip the special tool onto the mainshaft as shown. 6. Remove the 1st clutch and mainshaft 1st gear assem-

bly and mainshaft 1st gear collar from the mainshaft.

MAINSHAFT HOLDER 7. Remove the parking brake pawl, spring and shaft.
07GAB - PF50101

8. Remove the parking brake lever from the control
shaft.

9. Using a universal two-jaw puller, remave the parking
gear, one-way clutch and countershaft 1st gear
assembly.

PULLER
{Commercially availabie)

3. Engage the parking brake pawl with the parking PARKING GEAR

r. Rg—g )

4. Cut the lock tabs of the mainshaft and countershaft
locknuts using a chisel as shown, then remove the
locknuts and conical spring washers.

CAUTION: Keep all of the chiseled particles out of
the transmission.

NOTE: 10. Remove the needle bearing and the countershaft
e Mainshaft and countershaft locknuts have left- 1st gear collar from the countershaft.
hand threads.
e Always wear safety glasses. 11. Remove the ATF cooler lines and ATF dipstick.
CHISEL
LOCKNUT
S LOCK TAB
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Hous

ission

Transm

ing

Removal

TRANSMISSION HOUSING
MOUNTING BOLTS

18 Bolts

TRANSMISSION

HANGER

TRANSMISSION HOUSING

REVERSE GEAR
REVERSE GEAR

COLLAR

MAINSHAFT
SUB-ASSEMBLY

LOCK WASHER

SHIFT FORK

NEEDLE BEARING

REVERSE SELECTOR

COUNTERSHAFT
SUB-ASSEMBLY
DIFFERENTIAL
ASSEMBLY

MAINSHAFT

SPEED SENSOR
TRANSMISSION
HOUSING GASKET

TORQUE CONVERTER

HOUSING
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NOTE:

e Clean all parts thoroughly in solvent or carburetor
cleaner, and dry with compressed air.

e Biow out all passages.

e When removing the transmission housing, replace
the following:
— O-ring
— Transmission housing gasket
— Lock washer

1. Remove the mainshaft speed sensor from the trans-
mission housing.

2. Remove the transmission housing mounting bolts
and hanger.

3. Align the spring pin on the control shaft with the
transmission housing groove by turning the control
shaft.

SPRING PIN

CONTROL

HOUSING PULLER
07HAC - PK4010A

4. Install the special tool on the transmission housing,
then remove the housing as shown.

CAUTION: Make sure the mainshaft speed sensor
has been removed from the transmission housing
before removing the transmission housing from the
torque converter housing.

8.

Remove the countershaft reverse gear with the col-
lar and needle bearing.

Remove the lock bolt securing the shift fork, then
remove the fork with the reverse selector from the
countershaft.

Remove the countershaft sub-assembly and the
mainshaft sub-assembly together.

MAINSHAFT

SUB-ASSEMBLY COUNTERSHAFT

SUB-ASSEMBLY

~aas)))
LS A . )
fxi‘“\x_\sssipt:a%é;ﬁ%
sy

A\ TS 72 e 7/

Remove the differential assembly from the torque
converter housing.
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Torque Converter Housing/Valve Body

Removal

6 x 1.0 mm
7 Bolts

ATF FEED PIPE

6x 1.0 mm

DOWEL PIN 2 Bolts

LOCK-UP VALVE
80DY 6x1.0mm
SERVO DETENT ATF STRAINER

LOCK-UP SEPARATOR BASE

PLATE

ATF FEED
REGULATOR PIPES
VALVE BODY
CONTROL
DOWEL PIN SHAFT

6 x 1.0 mm
COOLER RELIEF VALVE ﬂf,{fgm 7 Bolts
L 4
.  DETENT
TORQUE CONVERTER ) ARM
CHECK VALVE = SERVO BODY
&)
STATOR SHAFT ~

SERVO SEPARATOR

/ PLATE

STOP SHAFT

ATF FEED PIPE
6x 1.0 mm 6x1.0mm
5 Bolts 3 Bolts
MAIN VALVE SECONDARY
BODY VALVE BODY
ATF PUMP DRIVEN
GEAR SHAFT DOWEL PIN
ATF PUMP - N ATF PUMP ~
DRIVEN GEAR P y r_—'\ 9 DRIVE GEAR SECONDARY
MAIN SEPARATOR NZ e p SEPARATOR PLATE
PLATE
DOWEL PIN

TORQUE CONVERTER
HOUSING
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NOTE:
e Clean all parts thoroughly in solvent or carburetor

cleaner, and dry with compressed air.

o Blow out all passages.
e When removing the valve body, replace the O-ring.

1.

10.

11.

12.

Remove the ATF feed pipes from the servo body,
secondary valve body and main valve body.

Remove the ATF strainer and servo detent base
(two bolts).

Remove the servo body and servo separator plate
{seven bolts).

Remove the secondary valve body, shaft stop and
secondary separator plate (three bolts).

Remove the lock-up valve body and separator plate
(seven bolts).

Remove the regulator valve body {one bolt).
Remove the stator shaft and stop shaft.

Remove the detent spring from the detent arm, then
remove the control shaft from the torque converter

housing.

Remove the detent arm and detent arm shaft from
the main valve body.

Remove the main valve body (five bolts).
NOTE: Do not let the eight check balls fall out of the
main valve body when removing the main valve

body.

Remove the ATF pump driven gear shaft, then remove
the ATF pump gears.

Remove the main separator plate and two dowel
pins.

13. Clean the inlet opening of the ATF strainer thor-
oughly with compressed air, then check that it is in
good condition, and the inlet opening is not clogged.

ATF STRAINER/_{‘[

INLET OPENING

14. Test the filter by pouring clean ATF fluid through
the inlet opening. Replace the ATF strainer if it is
clogged or damaged.

NOTE: The ATF strainer can be reused if it is not
clogged.
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Valve Caps

Description

e Caps with one projected tip and one flat end are
installed with the flat end toward the inside of the
valve body.

e Caps with a projected tip on each end are installed
with the smaller tip toward the inside of the valve
body. The small tip is a spring guide.

Toward outside of valve body.

=)

Toward inside of valve body.

e Caps with one projected tip and hollow end are
installed with the tip toward the inside of the valve
body. The tip is a spring guide.

Toward outside of vaive body.

&S

Toward inside of vaive body.
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e Caps with hollow ends are installed with the hollow

end away from the inside of the valve body.

e Caps with notched ends are installed with the notch

toward the inside of the valve body.

e Caps with flat ends and a hole through the center

are installed with the smaller hole toward the inside
of the valve body.

Toward outside of valve body.

=
SRS

Toward inside of valve body.

e Caps with flat ends and a groove around the cap are
instalied with the grooved side toward the outside
of the valve body.

Toward outside of valve body.

GROOVE

Sectional view.

Toward inside of valve body.



Valve Body

0.9

Repair

NOTE: This repair is only necessary if one or more of
the valves in a valve body do not slide smoothly in their
bores. You may use this procedure to free the valves in
the valve bodies.

1.

Soak a sheet of #600 abrasive paper in ATF for
about 30 minutes.

Carefully tap the valve body so the sticking valve
drops out of its bore.

CAUTION: It may be necessary to use a small
screwdriver to pry the valve free. Be careful not to
scratch the bore with the screwdriver.

Inspect the valve for any scuff marks. Use the ATF-
soaked #600 paper to polish off any burrs that are
on the vaive, then wash the valve in solvent and dry
it with compressed air.

Roll up haif a sheet of ATF-soaked paper, and insert
it in the valve bore of the sticking valve.

Twist the paper slightly, so that it unrolls and fits the
bore tightly, then polish the bore by twisting the
paper as you push it in and out.

CAUTION: The valve body is aluminum and doesn’t
require much polishing to remove any burrs.

ATF-soaked ————
# 600 abrasive paper a

Remove the #600 paper and thoroughly wash the
entire valve body in solvent, then dry it with com-
pressed air.

Coat the valve with ATF, then drop it into its bore.

It should drop to the bottom of the bore under its
own weight. If not, repeat step 4, then retest. If the
valve still sticks, replace the valve body.

VALVE

VALVE BODY

Remove the valve, then thoroughly clean it and the
valve body with solvent. Dry all parts with com-
pressed air, then reassemble using ATF as a lubri-
cant. ~
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Valve

Assembly

NOTE:
Coat all parts with ATF before assembly.

e Install the valve, valve spring and cap in the valve
body and secure with the roller.

ROLLER

) SPRING

VALVE BODY

ROLLER

SPRING

14-118

e Set the spring in the valve and install it in the valve
body. Push the spring in with a screwdriver, then
install the spring seat.

SPRING SEAT

SPRING

VALVE BODY

e Install the valve, spring and cap in the valve body.
Push the cap, then install the clip.

cLip

CAP



ATF Pump

Inspection

1. Install the ATF pump gears and ATF pump driven
gear shaft in the main valve body.

NOTE:

e Lubricate all parts with ATF during inspection.

e |Install the ATF pump driven gear with its grooved
and chamfered side facing up as shown.

ATF PUMP DRIVEN GEAR
ATF PUMP DRIVE Grooved and chamfered side
GEAR facing up.

ATF PUMP DRIVEN
GEAR SHAFT

MAIN VALVE BODY

2. Measure the side clearance of the ATF pump drive
and driven gears.

ATF Pump Gears Side (Radial) Clearance:
Standard (New):

ATF Pump Drive Gear

0.105 - 0.1325 mm (0.004 - 0.005 in)

ATF Pump Driven Gear

0.035 - 0.0625 mm (0.0014 - 0.0025 in)

MAIN VALVE BODY

ATF PUMP
DRIVEN GEAR

ATF PUMP Inspect teeth for wear and damage.

DRIVE GEAR
Inspect teeth for wear and damage.

3. Remove the ATF pump driven gear shaft. Measure
the thrust clearance of the ATF pump driven gear-
to-valve body.

ATF Pump Drive/Driven Gear Thrust (Axial) Clearance:

Standard (New): 0.03 - 0.05 mm (0.001 - 0.002 in)
Service Limit:  0.07 mm (0.003 in)

STRAIGHT EDGE

FEELER GAUGE

ATF PUMP
DRIVEN GEAR
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Main Valve Body

Disassembly/Inspection/Reassembly

NOTE:

Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out ali passages.
o Replace the valve body as an assembly if any parts are worn or damaged.

e Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-117.

o Coat all parts with ATF during assembly.

CAUTION: Do not use a magnet to remove the check balls; it may magnetize the balis.

1-2 SHIFT VALVE

CPB VALVE VALVE CAP CLIP
2ND ORIFICE CONTROL VALVE
SPRING SEAT G '
v %%
&
&
".fo (&
o s CHECK BALLS, 8
fo,.. 2
@,
1ST ACCUMULATOR CHOKE
MODULATOR
VALVE
FILTER
Replace.
@
RELIEF VALVE MANUAL VALVE
’\
> /

MAIN VALVE BODY ’«i,' \

Inspect for wear, scratches Q N

and scoring. :

<. N
w N

/ VALVE CAP

ROLLER

SERVO CONTROL VALVE
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CHECK BALL

CHECK BALLS

CHECK BALLS

1ST ACCUMULATOR
CHOKE
CHECK BALL
FILTER
Replace.
ROLLER

MAIN VALVE BODY
(Sectional view)

SPRING SPECIFICATIONS . .
Unit: mm (in)

Standard (New)
No. Springs
Wire Dia. 0.D. Free Length No. of Coils

® | Relief valve spring 1.1 (0.043) 8.6 (0.342) 37.1(1.461) 13.4
® | Modulator valve spring 1.4 (0.055) 9.4 (0.374) 35.0(1.378) 10.9
® | CPB valve spring 0.9 (0.035) 8.1 (0.322) 47.2 (1.858) 18.3
@ | 1-2 shift valve spring 0.9 (0.035) 7.6 (0.302) 41.3(1.626) 16.3
® | 2nd orifice control valve spring 0.7 (0.028) 6.6 (0.262) 34.8 (1.370) 22.0
® | Servo control valve spring 1.0 (0.039) 8.1(0.322) 52.1 (2.051) 20.8
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Secondary Valve Body

Disassembly/inspection/Reassembly

NOTE:

e C(Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out all passages.

e Replace the secondary valve body kit, P/N 27700 - P4R - 305 (The secondary valve body kit includes the linear solenoid
assembly) if any parts are worn or damaged.

e Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-117.

Coat all parts with ATF during assembly.

e The CPC valve is installed in the secondary valve body, held in place by the lock boit.

VALVE CAP
2
2-3 SHIFT VALVE
@ v (f(ff\’\.,
U g
/'U | .'
VALVE CAP '

cue

3-4 SHIFT VALVE

4TH EXHAUST VALVE

LOCK BOLT
CAUTION: Do not move.

SECONDARY VALVE BODY (N

Inspect for wear, scratches and N >

scoring. @

3-4 ORIFICE CONTROL VALVE SPRING SEAT
VALVE SLEEVE
ROLLER
SPRING SPECIFICATIONS . .
Unit: mm (in)
Standard (New)
No. Springs .
Wire Dia. 0.D. Free Length No. of Coils

@ | 3-4 shift valve spring 0.9 (0.035) 7.6 (0.302) 57.0 (2.244) 26.8
@ | 2-3 shift valve spring 0.9 (0.035) 7.6 (0.302) 57.0 (2.244) 26.8
@ | 4th exhaust valve spring 0.9 (0.035) 6.1(0.242) 36.4 (1.433) 19.5
@ | 3-4 orifice control valve spring 0.7 (0.028) 6.6 (0.262) 37.5(1.476) 246
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Regulator Valve Body

Disassembly/Inspection/Reassembly

NOTE:

e Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out all passages.
® Replace the valve body as an assembly if any parts are worn or damaged.

e Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-117.

1. Hold the regulator spring cap in place while removing the stop bolt. The regulator spring cap is spring loaded. Once
the stop bolt is removed, release the spring cap slowly so it does not pop out.

2. Reassembly is the reverse order of the disassembly procedure.

NOTE:

e Coat all parts with ATF during assembly.

® Align the hole in the regulator spring cap with the hole in the valve body, then press the spring cap into the valve
body, and tighten the stop bolt.

STOP BOLT
6x 1.0 mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft)
&

REGULATOR VALVE BODY
Inspect for wear, scratches
and scoring.

REGULATOR SPRING CAP

g LOCK-UP CONTROL VALVE
COOLER RELIEF VALVE /é M
TORQUE CONVERTER CHECK VALVE /®
VALVE SLEEVE
VALVE CAP
ROLLER

SPRING SPECIFICATIONS . .
Unit: mm (in)
Standard (New)
No. Springs
Wire Dia. 0.D. Free Length No. of Coils

® | Regulator valve spring A 1.8 (0.071) 14.7 (0.584) 87.8 (3.457) 16.5
@ | Regulator valve spring B 1.8(0.071) 9.6 (0.381) 44.0 (1.732) 11.0
® | Stator reaction spring 4.5(0.177) 35.4 (1.407) 30.3(1.193) 1.9
@ | Cooler relief valve spring 1.0 (0.039) 8.4 (0.334) 33.8(1.331) 8.2
® | Torque converter check valve spring 1.0 (0.039) 8.4 (0.334) 33.8(1.331) 8.2
® | Lock-up control valve spring 0.7 (0.028) 6.6 (0.262) 38.0 (1.496) 14.1
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Servo Body

Disassembly/Inspection/Reassembly

\\
s

NOTE:

Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out all passages.
e Replace the valve body as an assembly if any parts are worn or damaged.

e Coat all parts with ATF during assembly.

® Replace the O-rings.

SERVO BODY
Inspect for wear, scratches and scoring.

P

2ND ACCUMULATOR
PISTON
O-RING

0-RING
Replace.
Replace. 1ST ACCUMULATOR PISTON
?
SPRING RETAINER /@
SNAP RING

3RD ACCUMULATOR PISTON

4TH ACCUMULATOR PISTON
\ssnvo VALVE/SHIFT
SNAP RINGS FORK SHAFT
O-RING
Replace.
SPRING SPECIFICATIONS ) .
Unit: mm (in)
Standard (New)
No. Springs
Wire Dia. 0.D. Free Length No. of Coils
@ | 1st accumulator spring 2.1 (0.083) 16.0 (0.636) 89.1 (3.508) 16.2
@ | 4th accumulator spring A 2.6 (0.102) 17.0 (0.676) 87.0 (3.425) 14.2
® | 4th accumulator spring B 2.3(0.091) 10.2 (0.402) 51.6 (2.031) 13.8
@ | 3rd accumulator spring A 2.8(0.110) 17.5 (0.695) 89.3 (3.5616) 15.6
® | 3rd accumulator spring B 2.2 (0.087) 31.0 (1.220) 35.1(1.382) 24
® | 2nd accumulator spring C 2.2 (0.087) 14.5 (0.576) 68.0 (2.677) 139
@ | 2nd accumulator spring A 2.4 (0.094) 29.0 (1.152) 39.0 (1.535) 2.9
2nd accumulator spring B 1.6 (0.063) 9.0 (0.358) 20.7 (0.815) 6.1
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Lock-up Valve Body

Disassembly/Inspection/Reassembly

NOTE:

e Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out all passages.
e Replace the valve body as an assembly if any parts are worn or damaged.

e Check ali valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-117.

e Coat all parts with ATF during assembly.

LOCK-UP SHIFT VALVE

0 O
A

LOCK-UP VALVE BODY VALVE CAP
Inspect for wear, scratches (f((.\
and scoring. N
%
Q
@
LOCK-UP TIMING VALVE {;.\
VALVE CAP CLIP
SPRING SPECIFICATIONS . .
Unit: mm (in)
Standard (New)
No. Springs
Wire Dia. 0.D. Free Length No. of Coils
® | Lock-up shift valve spring 0.9 (0.035) 7.6 (0.302) 73.7 (2.902) 32.0
@ | Lock-up timing valve spring 0.9 {0.035) 8.1 (0.319) 80.7 (3.177) 45.8
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Mainshaft

Disassembly/Inspection/Reassembly

NOTE:
e Lubricate ali parts with ATF during reassembly.

e |nspect the thrust needle bearings and the needle bearings for galling and rough movement.
e Before installing the O-rings, wrap the shaft splines with tape to prevent damaging the O-rings.
e Locknut has left-hand threads.
e [nspect the condition of the sealing rings. If the sealing rings are worn, distorted, or damaged, replace them (see page
14-128).
LOCKNUT (FLANGE NUT)
21 x 1.25 mm
78 N-m (8.0 kgf-m, 58 ibf-ft)
Replace.
Left-hand threads
SNAP RING CONICAL SPRING WASHER
Replace.
1ST CLUTCH
ASSEMBLY
THRUST WASHER
O-RINGS
Replace.
THRUST NEEDLE
) BEARING THRUST WASHER
THRUST NEEDLE
4TH GEAR BEARING
MAINSHAFT NEEDLE BEARING

Check splines for excessive NEEDLE BEARINGS

wear and damage.
Check bearing surface for scoring,
scratches, and excessive wear.

1ST GEAR

1ST GEAR
COLLAR

THRUST NEEDLE
BEARING

TRANSMISSION

4TH GEAR COLLAR
HOUSING BEARING

2ND/4TH CLUTCH
ASSEMBLY

O-RINGS
Replace.

THRUST WASHER, 36.5 x 55 mm
Selective part

THRUST NEEDLE
BEARING

SEALING RINGS,

35 mm 2ND GEAR

Install the sealing ring NEEDLE BEARING

mating faces as shown.

SEALING RING,
_ 29 mm
\NEEDLE BEARING

SET RING

THRUST NEEDLE
BEARING



Inspection

Clearance Measurement
NOTE: Lubricate all parts with ATF during assembly.

1. Remove the mainshaft bearing from the transmis-
sion housing (see page 14-150).

2. Assemble the parts below on the mainshaft.

NOTE: Do not assembie the O-rings during inspec-

tion.
LOCKNUT CONICAL SPRING WASHER
1ST CLUTCH ASSEMBLY
THRUST WASHER
1ST GEAR COLLAR
TRANSMISSION
SNAP RING HOUSING BEARING

THRUST WASHER

4TH GEAR COLLAR

2ND/4TH CLUTCH
ASSEMBLY

THRUST WASHER
36.5 x 55 mm
Selective part

THRUST NEEDLE
BEARING

2ND GEAR
NEEDLE BEARING

THRUST NEEDLE
BEARING

MAINSHAFT

3. Torque the mainshaft focknut to 29 N-m (3.0 kgf-m,
22 Ibf-ft).

NOTE: Mainshaft locknut has left-hand threads.

ThGLTL

e OED

LOCKNUT
29 N-m (3.0 kgf-m, 22 Ibf-ft}

4. Hold 2nd gear against the 2nd clutch, then measure
the clearance between 2nd gear and 3rd gear with a
feeler gauge.

NOTE: Take measurements in at least three places,
and use the average as the actual clearance.

STANDARD: 0.05 - 0.13 mm (0.002 ~ 0.005 in}

3RD GEAR 2ND GEAR

IA0AARN
viE

FEELER GAUGE

2ND CLUTCH

THRUST WASHER,
36.5 x 55 mm

[
’?O?.’

2ND GEAR

o

3RD GEAR

(cont'd)
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Mainshaft

Sealing Rings

Inspection (cont’d)

5. If the clearance is out of tolerance, remove the
thrust washer and measure the thickness.

6. Select and install a new washer, then recheck.

THRUST WASHER 36.5 x 55 mm

No. Part Number Thickness
1 90441 - P4P - 010 4.00 mm (0.157 in)
2 | 90442 -P4P-010 4.05 mm (0.159 in)
3 90443 - P4P - 010 4.10 mm (0.161 in)
4 90444 - PAP - 010 4.15mm (0.163 in)
5 | 90445~ P4P -010 4.20 mm (0.165 in)
6 90446 - P4P ~ 010 4.25 mm (0.167 in)
7 90447 - P4P - 010 4.30 mm (0.169 in)
8 90448 - P4P - 010 4.35 mm (0.171 in})
9 90449 - P4P ~ 010 4.40 mm (0.173 in)
10 | 90450 - P4P - 000 4.45 mm (0.175in)

7. After replacing the thrust washer, make sure the
clearance is within tolerance.

14-128

Replacement

The sealing rings (35 mm and 29 mm) are synthetic resin
with chamfered ends. Check the condition of the sealing
rings and replace them only if they are worn, distorted
or damaged.

NOTE: Lubricate all parts with ATF during assembly.

1. Squeeze the sealing ring together slightly before
installing, for better fit.

SEALING RING

2. Install new sealing rings on the mainshaft.

3. After installing the sealing rings, verify the follow-

ing:

o The sealing rings are fully seated in the groove.

e The sealing rings are not twisted.

e The chamfered ends of the sealing ring are prop-
erly joined.

SEALING RING
Install the sealing ring
mating faces as shown.

MAINSHAFT



Countershaft

Disassembly/Inspection/Reassembly

NOTE:

o Lubricate all parts with ATF before reassembly.

e Inspect the thrust needle bearings and the needle bearings for galling and rough movement.
o Before installing the O-rings, wrap the shaft splines with tape to prevent damaging the O-rings.
e Locknut has left-hand threads.
e |[nstall the conical spring washer, the one-way clutch, the reverse selector, and the reverse selector hub in the direction
shown. LOCKNUT (FLANGE NUT)
23 x1.25 mm
103 N'm
(10.5 kgf-m, 75.9 Ibfft) =~ 0 —~
103 N'm
(10.5 kgf-m, 75.9 Ibfft)
Replace.
REVERSE GEAR COLLAR Left-hand threads
CONICAL SPRING
WASHER
Replace.
REVERSE PARKING GEAR
GEAR
ONE-WAY
NEEDLE BEARING AAAA CLUTCH
REVERSE
, SELECTOR
1ST GEAR
REVERSE SELECTOR
HUB
s VL NEEDLE BEARING
' 4TH GEAR 9
HIN0IR )
NEEDLE BEARING ‘ /151' GEAR COLLAR
DISTANCE COLLAR, =
28 mm
Selective part TRANSMISSION
HOUSING BEARING
2ND GEAR
THRUST NEEDLE
COUNTERSHAFT

Check splines for excessive

wear and damage.

Check bearing surface for scoring,
scratches and excessive wear.

BEARING

3RD GEAR
; 0

’ﬁmﬁfg’s’ NEEDLE BEARING
3RD GEAR COLLAR

THRUST NEEDLE BEARING

SPLINED WASHER

3RD CLUTCH ASSEMBLY

O-RINGS
Replace.
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Countershaft

Disassembly/Reassembly

1. Remove the reverse selector hub and the 4th gear
using a universal two-jaw (or three-jaw) puller as

shown.

PULLER

(Commercially available) (¢
\nl SHAFT PROTECTOR
= (Commercially available)
=
e
g (’ 2\

REVERSE
SELECTOR HUB
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Assemble the parts on the countershaft as shown
below.

NOTE:

e Lubricate all parts with ATF during assembily.

e Before installing the O-rings, wrap the shaft splines
with tape to prevent damaging the O-rings.

4TH GEAR

()
72 S8y I*i]

-----

NEEDLE BEARING
DISTANCE COLLAR, 28 mm

Selective part

2ND GEAR

THRUST NEEDLE BEARING

3RD GEAR

NEEDLE BEARING

3RD GEAR COLLAR

THRUST NEEDLE BEARING

Replace.

COUNTERSHAFT




3.

Install the reverse selector hub on the countershaft
sub-assembly, and then press the reverse selector
hub using the special tool and a press as shown.

PRESS

 «———DRIVER 40 mm {.D.
077460030100

REVERSE SELECTOR
HuUB

COUNTERSHAFT
SUB-ASSEMBLY

Inspection

Clearance Measurement
NOTE: Lubricate all parts with ATF during assembly.

1. Remove the countershaft bearing from the trans-
mission housing (see page 14-150).

2. Install the parts below on the countershaft using the
special tool and a press as described on this page.

NOTE: Do not assemble the O-rings during inspec-
tion.

REVERSE SELECTOR HUB
install in this direction.

4TH GEAR

NEEDLE BEARING

DISTANCE COLLAR, 28 mm
Selective part

2ND GEAR
THRUST NEEDLE BEARING
3RD GEAR

NEEDLE BEARING

3RD GEAR COLLAR
THRUST NEEDLE BEARING

SPLINED WASHER

3RD CLUTCH ASSEMBLY

COUNTERSHAFT

(cont'd)
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Countershaft

Inspection (cont’d)

3. Install the parts below on the countershaft sub- 4. Measure the clearance between the 2nd gear and
assembly, then torque the locknut to 29 N-m (3.0 the 28 mm distance collar with a feeier gauge.
kgfm, 22 Ibf-ft).

NOTE: Take measurements in at least three places,

NOTE: Countershaft locknut has left-hand threads. and use the average as the actual clearance.

STANDARD: 0.10 - 0.18 mm (0.004 - 0.007 in)

LOCKNUT
Left-hand threads
CONICAL SPRING

PARKING GEAR/ONE-WAY
CLUTCH/1ST GEAR
ASSEMBLY -

)
A0 ALED

NEEDLE BEARING FEELER GAUGE rll DISTANCE COLLAR, 28 mm

1ST GEAR COLLAR

TRANSMISSION HOUSING
BEARING

REVERSE GEAR
COLLAR

2ND GEAR FEELER GAUGE

5. If the clearance is out of tolerance, remove the 28

mm distance collar and measure the width.
COUNTERSHAFT

SUB-ASSEMBLY 6. Select and install a new distance collar, then
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recheck.
DISTANCE COLLAR, 28 mm
No. Part Number Width
1 90503 - PC9 - 000 39.00 mm (1.535 in)
2 90504 - PC9 - 000 39.10 mm (1.539 in)
3 90505 - PC9 - 000 39.20 mm (1.543 in)
4 90507 - PC9 - 000 39.30 mm (1.547 in)
5 90508 - PC9 ~ 000 39.05 mm (1.537 in)
6 90509 - PC9 - 000 ~ 39.15 mm (1.541 in)
7 90510 - PC9 - 000 39.25 mm {1.545 in}
8 90511 - PC9 - 000 38.90 mm (1.531in)
9 90512 - PC9 - 000 38.95 mm (1.533 in)

7. Recheck the distance collar clearance to make sure

it is within tolerance.




One-way CIutéh

Disassembly/Inspection/Reassembly

1. Separate countershaft 1st gear from the parking
gear by turning the parking gear in the direction
shown.

PARKING GEAR

COUNTERSHAFT 1ST GEAR

2. Remove the one-way clutch by prying it up with the
end of a screwdriver.

ONE-WAY CLUTCH

COUNTERSHAFT 1STGEAR  \OTE: Install in this direction.

ONE-WAY CLUTCH

COUNTERSHAFT 1ST GEAR

SCREWDRIVER

3. Inspect the parts as follows:

PARKING GEAR
Inspect the parking gear
for wear and scoring.

ONE-WAY CLUTCH
Inspect the one-way
clutch for damage and
faulty movement.

1ST GEAR
Inspect countershaft 1st gear
for wear and scoring.

4. After the parts are assembled, hold countershaft 1st

gear and turn the parking gear in the direction
shown to be sure it turns freely. Also make sure the
parking gear does not turn in the opposite direction.

PARKING GEAR

COUNTERSHAFT 1ST GEAR
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Clutch

Illustrated Index
3RD CLUTCH

CLUTCH O-RINGS
DRUM Replace. CLUTCH PISTON
DISC SPRING

RETURN SPRING

SPRING RETAINER

SNAP RING
CLUTCH PLATES
Standard thickness:
2.0 mm (0.079 in)

CLUTCH END
PLATE

CLUTCH DISCS
Standard thickness:
1.94 mm (0.076 in)

SNAP RING
1ST CLUTCH
CLUTCH END
PLATE ¢ utcH DIscs
Standard thickness:
1.94 mm (0.076 in)
SNAP RING
SPRING RETAINER
RETURN SPRING
DISC SPRING
CLUTCH
pisToN O-RINGS
Replace.

CLUTCH DRUM
SNAP RING

CLUTCH PLATES
Standard thickness:
1.6 mm (0.063 in)

CHECK VALVE
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2ND/4TH CLUTCH SNAP RING
CLUTCH END PLATE

CLUTCH DISCS
Standard thickness:
1.94 mm (0.076 in)

CLUTCH
PISTON

CLUTCH PLATES
Standard thickness:

2.0 mm (0.079 i
mm 07910 5 cLuTeH

CLUTCH PISTON
SNAP RING DISC SPRING

SPRING RETAINER RETURN SPRING

SPRING RETAINER
SNAP RING

RETURN SPRING

CHECK VALVE

O-RINGS
Replace. 4TH CLUTCH DRUM

CLUTCH PLATES
Standard thickness: O-RINGS
2.0 mm (0.079 in)

Replace.

CLUTCH DISCS
Standard thickness:
1.94 mm (0.076 in)

CLUTCH END PLATE
SNAP RING
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Clutch

Disassembly

1. Remove the snap ring, then remove the clutch end

plate, clutch discs and plates.

-SCREWDRIVER

P 4

SNAP RING

2. Remove the disc spring.

NOTE: Except 2nd clutch.

DISC SPRING

CLUTCH DRUM

14-136

3. Install the special tools as shown.

CLUTCH SPRING
COMPRESSOR
BOLT ASSEMBLY
07GAE - PG40200 or
07GAE - PG4020A

-
CLUTCH SPRING
COMPRESSOR
BOLT ASSEMBLY
07GAE - PG40200 or
07GAE - PG4020A

CLUTCH SPRING
COMPRESSOR
ATTACHMENT
07LAE - PX40100

CLUTCH SPRING
COMPRESSOR
ATTACHMENT
07LAE - PX40100 or
07HAE - PL50101

CLUTCH SPRING
COMPRESSOR
ATTACHMENT
07LAE - PX40100

CLUTCH SPRING
COMPRESSOR
ATTACHMENT
07LAE - PX40100 or
07HAE - PL50101



CAUTION: If either end of the special tool is set over an
area of the spring retainer which is unsupported by the
return spring, the retainer may be damaged. Be sure the
special tool is adjusted to have full contact with the
spring retainer.

Set here.

SPECIAL TOOL

SPRING RETAINER

4. Compress the return spring.

SPECIAL TOOL

5.

Remove the snap ring. Then remove the $pecial tools,
spring retainer and return spring.

SNAP RING RETURN SPRING

SPRING RETAINER

Wrap a shop rag around the clutch drum, and apply
air pressure to the ATF passage to remove the pis-
ton.

Place a finger tip on the other end while applying
air pressure.

OSHA-APPROVED
30 psi NOZZLE

CLUTCH
DRUM

PISTON
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Clutch

Reassembly

NOTE:

e (Clean all parts thoroughly in solvent or carburetor
cleaner, and dry them with compressed air.

e Blow out all passages.

e Lubricate all parts with ATF before reassembly.

1. Inspect the check valve; if it's loose, replace the pis-
ton.

CHECK VALVE

PISTON

2. Install new O-rings on the clutch piston.

BT O-RINGS

PISTON

O-RING

O-RING
PISTON
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4.

Install the piston in the clutch drum. Apply pressure
and rotate to ensure proper seating.

NOTE: Lubricate the piston O-ring with ATF before
installing.

CAUTION: Do not pinch the O-ring by installing the

piston with too much force.

CLUTCH DRUM p—

ave

AT

Install the return spring and spring retainer, and
position the snap ring on the retainer.

SNAP RING

SPRING RETAINER

=)

RETURN SPRING




5. Install the special tools as shown.

CLUTCH SPRING
@) COMPRESSOR
'l' ATTACHMENT
S O7LAE - PX40100
(S5

CLUTCH SPRING
COMPRESSOR
ATTACHMENT
07LAE - PX40100 or

P
CLUTCH SPRING 07HAE - PL50101
COMPRESSOR

BOLT ASSEMBLY
07GAE - PG40200 or
07GAE - PG4020A

CLUTCH SPRING
COMPRESSOR
ATTACHMENT
07LAE - PX40100

@

&
-
\\

CLUTCH SPRING
COMPRESSOR
ATTACHMENT
O07LAE - PX40100 or
07HAE - PL50101

-
CLUTCH SPRING
COMPRESSOR
BOLT ASSEMBLY
07GAE - PG40200 or
07GAE - PG4020A

6.

CAUTION: If either end of the special tool is set
over an area of the spring retainer which is unsup-
ported by the return spring, the retainer may be
damaged. Be sure the special tool is adjusted to
have full contact with the spring retainer.

Set here.

Do not set here.

SPECIAL TOOL

g 3

Compress the return spring.

SPRING RETAINER

SPECIAL TOOL

(cont'd)
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Clutch

Reassembly (cont’d)

7.

Install the snap ring.

SNAP RING

Remove the special tools.
Install the disc spring.

NOTE: Install the disc spring in the direction
shown, except 2nd clutch.

DISC SPRING

CLUTCH DRUM
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10. Soak the clutch discs thoroughly in ATF for a mini-
mum of 30 minutes.

11. Starting with a clutch plate, alternately install the
clutch plates and discs. Install the clutch end plate
with flat side toward the disc.

NOTE: Before installing the plates and discs, make
sure the inside of the clutch drum is free of dirt or
other foreign matter.

CLUTCH END PLATE
Install in this direction.

CLUTCH END PLATE

CLUTCH DISC

12. Install the snap ring.

SCREWDRIVER

SNAP RING



13. Measure the clearance between the clutch end plate
and top disc with a dial indicator. Zero the dial indi-
cator with the clutch end plate lowered and lift it up
to the snap ring. The distance that the clutch end
plate moves is the clearance between the clutch end
plate and top disc.

NOTE: Take measurements in at least three places,
and use the average as the actual clearance.

Clutch End Plate-to-Top Disc Clearance:

CLUTCH END PLATE

Plate No.

Part Number

Thickness

WOoOoNO A WN-=

22551 - P4R - 003
22552 - PAR - 003
22553 - P4R - 003
22554 - P4R - 003
22555 ~ P4R - 003
22556 - P4R - 003
22557 - P4R - 003
22558 - P4R - 003
22559 - PAR - 003

2.1 mm (0.083 in)
2.2 mm (0.087 in)
2.3 mm (0.091in)
2.4 mm (0.094 in)
2.5 mm (0.098 in)
2.6 mm (0.102 in)
2.7 mm (0.106 in)
2.8 mm (0.110 in)
29 mm (0.114 in)

Clutch Service Limit

1st 0.65 - 0.85 mm (0.026 — 0.033 in)

2nd 0.65-0.85 mm (0.026 - 0.033 in)

3rd 0.40 - 0.60 mm (0.016 - 0.024 in)

4th 0.40 - 0.60 mm (0.016 — 0.024 in)

DIAL INDICATOR
O

CLUTCH END al
PLATE earance

CLUTCH DISC W//LE-*‘

14. If the clearance is not within the service limits,
select a new clutch end plate from the following
table.

NOTE: If the thickest clutch end plate is instailed,
but the clearance is still over the standard, replace
the clutch discs and clutch plates.

PLATE NUMBER Thickness

= 4

T

CLUTCH END PLATE
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Differential

Illustrated Index

SET RING, 80 mm
/ Selective part

BOLT
10 x 1.0 mm

101 N'm (10.3 kgf-m, 74.5 Ibf-ft)
/ Left-hand threads

FINAL DRIVEN GEAR
Inspect for excessive wear.
Install in this direction.

BALL BEARING
Inspect for faulty movement.

DIFFERENTIAL CARRIER

/ Inspect for cracks.

ROLLER. 5 x 10 mm
SPEEDOMETER DRIVE e 4

GEAR V2l

Install in this direction.

SNAP RING
Install in this direction.

BALL BEARING
Inspect for faulty movement.
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0.0;

Backlash Inspection

1.

Place differential assembly on V-blocks and install
both axles.

SIDE GEAR

PINION GEAR

Check backlash of both pinion gears.
Standard (New): 0.05 - 0.15 mm (0.002 - 0.006 in)

If backlash is out of tolerance, replace the differen-
tial carrier (see page 14-144).

Bearing Replacement

NOTE: Check bearings for wear and rough rotation. If
bearings are OK, removal is not necessary.

1. Remove bearings using a bearing puller.

BEARING PULLER
(Commercially available)

2.

DRIVER 40 mm 1.D.
07746—-0030100
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Differential

Differential Carrier Replécement

1. Remove the final driven gear from the differential
carrier.

NOTE: The final driven gear bolts have left-hand
threads.

2. Pry the snap ring off differential carrier, then remove
the speedometer drive gear and 5 x 10 mm roller.

SNAP RING

SPEEDOMETER
DRIVE GEAR

DIFFERENTIAL
CARRIER

3. Install the 5 x 10 mm roller in the differential carrier.

SPEEDOMETER
DRIVE GEAR
Install in this
direction.

Cutout

ROLLER,
5 x 10 mm

4. |Install the speedometer drive gear with its cham-
fered side facing the carrier. Align the cutout on the
bore of the speedometer drive gear with the 5 x 10
mm roller.

14-144

5. Align the hooked end of the snap ring with the pin-
ion shaft as shown, then install the snap ring in the
differential carrier groove.

SNAP RING

Hooked end Install in this direction.

PINION SHAFT

SPRING PIN GROOVE

6. Install the final driven gear, then tighten the bolts to
the specified torque.

TORQUE: 101 N-m (10.3 kgf-m, 74.5 Ibf-ft)

NOTE: The final driven gear bolts have left-hand
threads.

BOLTS

10 x 1.0 mm

101 Nem (10.3 kgf-m,
74.5 bf-ft)

Left-hand threads

FINAL DRIVEN
GEAR

Install in this
direction.

DIFFERENTIAL
CARRIER

7. Install the ball bearings (see page 14-143).



QOil Seal Removal

1.

2,

3.

Remove the differential assembly.

Remove the oil seal from the transmission housing.

TRANSMISSION
HOUSING

OlL SEAL
Replace.

Remove the oil seal from the torque converter
housing.

OIL SEAL
Replace.

TORQUE CONVERTER
HOUSING

QOil Seal Installation/Side Clearance

1. Install a 2.50 mm (0.098 in) set ring, 80 mm in trans-
mission housing.

NOTE: Do not install the oil seal yet.

SET RING, 80 mm

TRANSMISSION
HOUSING

2. Install the differential assembly into the torque con-

3.

verter housing using the special tool as shown.

DRIVER 40 mm 1.D.
07746 -0030100

TORQUE
CONVERTER
HOUSING

Install the transmission housing and tighten the
bolts (see page 14-154 and 14-155).

(cont'd)
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Differential

Oil Seal Installation/Side Clearance (cont’d)

4. Tap on the transmission housing side of the differ- 5. Measure the clearance between the 80 mm set ring
ential assembly with the special tool to seat the dif- and outer race of the ball bearing in the transmis-
ferential assembly in the torque converter housing. sion housing.

STANDARD: 0 - 0.15 mm (0 - 0.006 in}

DRIVER 40 mm 1.D.
07746 -0030100
SET RING, 80 mm

BALL BEARING

TRANSMISSION
HOUSING

FEELER GAUGE

6. If the clearance is more than the standard, select a
new 80 mm set ring from the following table and
install:

//Z
ué\____e

TORQUE CONVERTER
HOUSING

SET RING, 80 mm

Part Number

Thickness

90414 - 689 - 000
90415 - 689 - 000
90416 - 689 - 000
90417 - 689 - 000
90418 - 689 - 000
90419 - PH8 - 000

2.50 mm (0.098 in)
2.60 mm (0.102 in)
2.70 mm (0.106 in)
2.80 mm (0.110 in}
2,90 mm (0.114 in)
3.00 mm (0.118 in)

NOTE: If the 80 mm set ring-to-ball bearing outer
race clearance measured in step 5 is less than the
specification, it is not necessary to perform steps 7
and 8.

7. Remove the transmission housing.

8. Replace the 2.50 mm (0.098 in) 80 mm set ring with
the one of the correct thickness selected in step 6.
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9. Instail the oil seal in the transmission housing using
the special tools as shown.

DRIVER
07749 - 06010000

PILOT, DRIVER ATTACHMENT, 68 mm
26 x 30. mm 07947 - 6110501
07JAD - PH80200

10. Instali the oil seal in the torque converter housing
using the special tools as shown.

DRIVER
07749 - 0010000

PILOT,
26 x 30 mm
07JAD - PH80200

DRIVER
ATTACHMENT
07JAD -~ PH80101
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Torque Converter Housing Bearings

Mainshaft Bearing/Oil Seal Replacement

1.

Remove the mainshaft bearing and oil seal using
the special tools as shown.

SLIDE HAMMER, 3/87-16
(Commercially available}

ADJUSTABLE BEARING
PULLER, 25 ~ 40 mm
07736 - A01000B or
07736 - A01000A
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2.

3.

Drive in the new mainshaft bearing until it bottoms
in the housing using the special tools as shown.

DRIVER
07749 - 0010000

ATTACHMENT,
62 x 68 mm
07746 - 0010500

Install the new oil seal flush with the housing using

the special tools as shown.

DRIVER
07749 - 0010000

ATTACHMENT,
72 x 75 mm
07746 - 0010600



ADJUSTABLE
BEARING
PULLER,
25-40 mm
07736 - A01000B or
07736 - A01000A

Countershaft Bearing Replacement

1.

SLIDE HAMMER, 3/8"-16
(Commercially available)

2.

3.

Remove the countershaft bearing using the special

tools as shown.

Install the ATF guide plate.

Drive the new bearing into the housing using the
special tools as shown.

DRIVER
07749 - 0010000

ATTACHMENT,
62 x 68 mm

0-0.03 mm
(0-0.001in)

ATF GUIDE PLATE
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Transmission Housing Bearings

Mainshaft/Countershaft Bearings Replacement

1. To remove the mainshaft and countershaft bearings
from the transmission housing, expand each snap
ring with snap ring pliers, then push the bearing out
using the special tools and a press as shown.

NOTE: Do not remove the snap rings unless it's
necessary to clean the grooves in the housing.

PRESS

DRIVER

07749 - 0010000

ATTACHMEI‘N
62 x 68 mm y

07746 - 0010500

/
@)
COUNTERSHAFT 5
BEARING
-
N
(>
o\
MAINSHAFT BEARING

DRIVER

07749 - 0010000
ATTACHMENT

[8

g

TRANSMISSION
HOUSING

ATTACHMENT

e Mainshaft Bearing Installation use:
ATTACHMENT, 72 x 75 mm
07746 - 0010600

o Countershaft Bearing Installation use:
ATTACHMENT, 62 x 68 mm
07746 - 0010500
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4.

Expand each snap ring with snap ring pliers, then
insert the new bearing part-way into the housing
using the special tools and a press as shown. Install
the bearing with the groove facing outside the
housing.

NOTE: Coat all parts with ATF.

Release the pliers, then push the bearing down into
the housing until the ring snaps in place around it.

DRIVER
07749 - 0010000

ATTACHMENT

4

L
Hul g

¢ Mainshaft Bearing Removal use:
ATTACHMENT, 72 x 75 mm
07746 - 0010600

o Countershaft Bearing Removal use:
ATTACHMENT, 62 x 68 mm
07746 - 0010500

After installing the bearing verify the following:

e The snap ring is seated in the bearing and hous-
ing grooves.

e The snap ring operates properly.

e The ring end gap is correct.

END GAP: 0 -7 mm
(0 -0.28 in)

SNAP RING



Reverse ldler Gear

Parking Brake Stop

Installation

1. Install the reverse idler gear.

Y Yvenss IDLER GEAR

/R

&

A §

2. Install the reverse idler gear shaft holder and needle
bearing into the transmission housing, then tighten
the bolts.

6x1.0mm
12 Nem (1.2 kgf'm,
8.7

REVERSE IDLER
GEAR SHAFT
ASSEMBLY

REVERSE IDLER
GEAR

Inspection/Adjustment

1. Set the parking brake lever in the [P] position.

2. Measure the distance between the parking brake
pawl! shaft and the parking brake lever roller pin as
shown.

STANDARD: 72.9 - 73.9 mm (2.87 - 2.91 in)

ROLLER PIN

PARKING
BRAKE
LEVER

PARKING BRAKE

GEAR PARKING BRAKE

PAWL SHAFT

3. If the measurement is out of tolerance, select and
install the appropriate parking brake stop from the

table below.
PARKING BRAKE
sTOP
T R Y
L2 K]
Yy
PARKING BRAKE STOP
Mark Part Number Ls L2
1 | 24537 -PA9-~003| 11.00mm | 11.00 mm
(0.433in) (0.433 in)
2 | 24538 -PA9-003| 10.80 mm | 10.65 mm
(0.425 in) (0.419 in)
3 | 24539 -PA9-003| 10.60 mm | 10.30 mm
(0.417 in) (0.406 in)

4. After repiacing the parking brake stop, make sure
the distance is within tolerance.
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Transmission

Reassembly

NOTE:
o Coat all parts with ATF.
o Replace the following parts:
— O-rings
— Lock washers
— Gaskets
— Mainshaft and countershaft locknuts and conical spring washers
— Sealing washers

TORQUE: 12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

6x1.0mm
7 Bolts ATF FEED PIPE: A
6 x 1.0 mm
2 Bolts
LOCK-UP VALVE DOWEL PINS, 2 "
BODY i
6x 1.0 mm ATF STRAINER
LOCK-UP SEPARATOR 1 Bolt :J,FEEFED
PLATE :
REGULATOR VALVE 4] SERVO DETENT
BODY BASE
DOWEL PINS, 2
6x1.0mm
7 Bolt
COOLER RELIEF VALVE —_—} Bolts
SERVO BODY
TORQUE CONVERTER
CHECK VALVE SERVO SEPARATOR
STATOR SHAFT PLATE
O-RING SECONDARY VALVE
STOP SHAFT BODY
ATF FEED PIPE: H
6x 1.0 mm DOWEL PINS, 2
5 Bolts
MAIN VALVE BODY
ATF PUMP DRIVEN SECONDARY
GEAR SHAFT SEPARATOR PLATE

ATF PUMP

ATF PUMP DRIVEN DRIVE GEAR
GEAR
MAIN SEPARATOR
PLATE
DOWEL PINS,
2
TORQUE CONVERTER
HOUSING
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1. Install the ATF magnet and suction pipe collar in the
torque converter housing, if necessary.

2. Install the main separator plate and the two dowel
pins on the torque converter housing.

3. Install the ATF pump drive gear, ATF pump driven
gear and ATF pump driven gear shaft on the torque
converter housing.

NOTE: Install the ATF pump driven gear with its
grooved and chamfered side facing down.

ATF PUMP
DRIVE GEAR

ATF PUMP DRIVEN
GEAR SHAFT

ATF PUMP /

DRIVEN GEAR

Grooved and chamfered AN
sidé faces separator MAIN SEPARATOR
plate. PLATE

4. Loosely install the main valve body with five bolts.
Make sure the ATF pump drive gear rotates smoothly
in the normal operating direction and the ATF pump
driven gear shaft moves smoothly in the axial and
normal operating directions.

5. Install the secondary vaive body, separator plate
and two dowel pins on the main valve body.

NOTE: Do not install the bolts.

6. Install the control shaft in the housing with the con-
trol shaft and manual valve together.

7. Install the detent arm and arm shaft in the main
valve body, then hook the detent arm spring to the
detent arm.

SERVO SEPARATOR PLATE

CONTROL
SHAFT

DETENT ARM
SHAFT \

DETENT ARM DETENT ARM SPRING

MANUAL VALVE

10.

1.

12.

13.

14.

15.

16.

Install the servo body and separator plate on the
secondary valve body (seven bolts).

Install the servo detent base and the ATF strainer
(two bolts).

Tighten the five bolts on the main valve body to 12
N-m (1.2 kgf-m, 8.7 Ibf-ft).

Make sure the ATF pump drive gear and ATF pump
driven gear shaft move smoothly.

If the ATF pump drive gear and ATF pump driven
gear shaft do not move freely, loosen the five bolts
on the main valve body, and disassemble the valve
bodies.

Realign the ATF pump driven gear shaft and reassem-
ble the valve bodies, then retighten the boits to the
specified torque.

CAUTION: Failure to align the ATF pump driven
gear shaft correctly will result in a seized ATF pump
drive gear or ATF pump driven gear shaft.

ATF PUMP ATF PUMP ATF PUMP
DRIVE GEAR DRIVEN GEAR DRIVEN GEAR
. SHAFT

Install the stator shaft and stop shaft.

Instalil the bolts and the shaft stop on the secondary
valve body, then tighten the bolts (three bolts).

Install the torque converter check valve, cooler relief
valve and valve springs in the regulator valve body,
then install the regulator valve body on the main
valve body (one bolt).

Install the lock-up valve body on the regulator vaive
body (seven bolts).

Install the ATF feed pipe in the main valve body, the
three ATF feed pipes in the secondary valve and the
four ATF feed pipes in the servo body.

(cont'd)
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Transmission

Reassembly (cont'd)

TRANSMISSION HOUSING
MOUNTING BOLTS
TRANSMISSION 10 x 1.25 mm
HANGER 44 N-m (4.5 kgf-m, 33 Ibf-ft)
g U TRANSMISSION HOUSING
MAINSHAFT
SUB-ASSEMBLY

REVERSE GEAR
COLLAR
REVERSE GEAR
LOCK WASHER
/ SHIFT FORK

-

\NEEDLE BEARING

REVERSE SELECTOR
Install in this direction.

R COUNTERSHAFT
MAINSHAFT A &1 N2 13 SUB-ASSEMBLY
SPEED SENSOR N Y

- ; T DIFFERENTIAL
C : N ASSEMBLY

TRANSMISSION o

HOUSING GASKET

TORQUE CONVERTER
10USING
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17. Install the reverse idler gear and the gear shaft
holder (see page 14-151).

18. Install the differential assembly in the torque con-
verter housing.

19. Assemble the mainshaft and the countershaft sub-
assembly, then install them together in the torque
converter housing.

MAINSHAFT
SUB-ASSEMBLY

COUNTERSHAFT

= / SUB-ASSEMBLY

=
“\\\\”&3‘{"\"\.’%&}@?"
= N\ eeres S
N} g

20. Turn the shift fork so the large chamfered hole is
facing the fork bolt hole, then install the shift fork
with the reverse selector, and torque the lock bolt.
Bend the lock tab against the bolt head.

SHIFT FORK
LOCK WASHER

Replace.

(1.4 kgf-m, 10 Ibf-ft)

|
Large chamfered hole
faces this way.

21. Install the needle bearing, countershaft reverse gear
and reverse gear collar on the countershaft.

22. Align the spring pin on the control shaft with the
transmission housing groove by turning the control

shaft.

SPRING PIN
CONTROL SHAFT

GROOVE

23. Install the two dowel pins and a new gasket on the
torque converter housing.

24. Place the transmission housing on the torque con-
verter housing.

CAUTION: Make sure that the mainshaft speed
sensor is not installed on the transmission housing
before installing the transmission housing on the
torque converter housing.

25. Install the transmission housing mounting bolts
along with the transmission hanger, then tighten
the bolts in two or more steps in the sequence as
shown.

TORQUE: 44 N-m (4.5 kgf-m, 33 Ibf-ft)

TRANSMISSION
HANGER

26. Install the mainshaft speed sensor on the transmis-
sion housing. (cont’d)
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Transmission

Reassembly (cont’d)

27. Iinstall the parking brake lever on the control shaft.

28. Assemble the one-way clutch and the parking gear
with the countershaft 1st gear (see page 14-133).

29. Lubricate the following parts with ATF:
o Countershaft threads
Old locknut threads and flat end
Qld conical spring washer
Parking gear contact area with conical spring
washer

30. Install the countershaft 1st gear collar, needle bear-
ing, and the countershaft 1st gear/parking gear
assembly on the countershaft.

31. Install the parking brake pawl shaft, bawl spring,
pawl, and pawl stop on the transm(ssion housing,
then engage the parking brake paw! with the park-
ing gear.

1ST CLUTCH PARKING

ASSEMBLY GEAR PAWL
‘PAWL
SPRING

O-RINGS

THRUST
WASHER

1ST GEAR
COLLAR

1ST GEAR PARKING

COLLAR SHAFT

MAINSHAFT COUNTERSHAFT
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BRAKE PAWL

32. Install the old locknut and conical spring washer on
the countershaft. Tighten the old locknut to seat the
parking gear to the specified torque, then remove
them.

NOTE:

o The locknut has left-hand threads.

e Do not use an impact wrench, always use a
torque wrench to tighten the locknut.

TORQUE: 103 N-m (10.5 kgf-m, 75.9 Ibf-ft)

LOCKNUT
Use old one.

CONICAL SPRING
WASHER
Use old one.

33. Slip the special tool onto the mainshaft as shown.

MAINSHAFT HOLDER
07GAB - PF50101




34,

35.

36.

37.

38.

39.

Install the mainshaft 1st gear collar, mainshaft 1st
gear, needle bearing, thrust needle bearing, and the
thrust washer on the mainshaft.

Wrap the shaft splines with tape to prevent O-ring
damage, then install new O-rings on the mainshaft.

Install the 1st clutch assembly on the mainshaft.

Install the new conical spring washer with the “C”
facing the locknut side on the countershaft in the
direction as shown.

Install the new conical spring washer with the “U”
facing the locknut side on the mainshaft in the direc-
tion shown.

Lubricate the flat side of the new locknuts with ATF,
then install and tighten the locknuts to the specified
torque.

TORQUE:
MAINSHAFT: 78 N-m (8.0 kgf-m, 58 Ibf-ft)
COUNTERSHAFT: 103 N-m (10.5 kgf-m, 75.9 Ibf-ft)

NOTE:

e The locknuts have left-hand threads.

o Do not use an impact wrench, always use a
torque wrench to tighten the locknuts.

MAINSHAFT
LOCKNUT
Left-hand threads

COUNTERSHAFT— S

LOCKNUT
Left-hand threads.

CONICAL SPRING WASHERS

Install in this direction.

40. Stake each locknut using a 3.5 mm punch as shown.

COUNTERSHAFT
LOCKNUT

Point to be
staked.

0.7-1.2mm
(0.03 ~ 0.05 in)

41. Set the parking brake lever in the [P] position, then
verify that the parking brake pawl engages the park-
ing gear.

42. If the pawl does not engage fully, check the distance
between the parking brake pawl shaft and the park-
ing brake lever roller pin (see page 14-151).

43. Tighten the lock bolt and bend the lock tab.

6 x 1.0 mm
14 N'm (1.4 kgf-m, 10 Ibf-ft)

LOCK
WASHER

PARKING GEAR PARKING BRAKE PAWL

(cont'd)
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Transmission

Reassembly (cont'd)

44. install the right side cover with two dowel pins and
- a new gasket (thirteen bolts).

TORQUE: 12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

RIGHT SIDE COVER

45. Install the ATF cooler lines with new sealing wash-
ers.

TORQUE: 28 N-m (2.9 kgf-m, 21 Ibf-ft}

46. Install the ATF dipstick.
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Torque Converter/Drive Plate

6 x1.0mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

12 x 1.0 mm
74 N-m (7.5 kgf-m, 54 Ibf-ft)
Torque in a crisscross pattern.

WASHER

DRIVE PLATE

0-RING
Replace.

RING GEAR/
TORQUE CONVERTER
ASSEMBLY
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Transmission

Installation

1. Flush the ATF cooler as described on page 14-164
and 14-165. '

2. Install the torque converter assembly securely with
a new O-ring on the mainshaft.

45 N-m (4.5 kgf-m,

STARTER MOTOR 33 Ibfft)

14 mm DOWEL PIN

O-RING 14 mm DOWEL PIN

Replace.

TORQUE
CONVERTER

3. Install the starter motor on the torque converter
housing, then install the two 14 mm dowel pins in
the torque converter housing.

4. Place the transmission on a jack, and raise it to the
engine assembly level.

5. Attach the transmission to the engine, then install
two transmission housing mounting bolts and two
rear engine mounting bolts.

REAR ENGINE

MOUNTING BOLTS

14x 1.5 mm
TRANSMISSION HOUSING 83 N'm (8.5 kgf-m, 61 Ibf-ft)
MOUNTING BOLTS Replace.
12 x 1.25 mm

64 N-m (6.5 kgf-m, 47 Ibf-ft)
WASHER

REAR ENGINE
MOUNTING
BRACKET

TRANSMISSION
JACK
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6.

7.

8.

Install the transmission mount bracket.

12 x 1.25 mm

64 N-m (6.5 kgf-m, 47 Ibf-ft
TRANSMISSION m! gtm '

MOUNT BRACKET

)

Q)
4

S

¢
Iy
(e

12 x 1.25 mm TRANSMISSION MOUNT
74 N-m (7.5 kgf-m,

54 Ibf-ft)

install the remaining transmission housing mount-
ing bolts and remaining rear engine mounting bolt.

REAR ENGINE
MOUNTING BOLT
14 x 1.5 mm

83 N-m (8.5 kgf-m,
61 Ibfft)

Replace.

WASHER

ol

TRANSMISSION HOUSING
MOUNTING BOLTS

12 x 1.25 mm

64 N-m (6.5 kgf-m, 47 Ibf-ft)

Remove the transmission jack.



9. Attach the torque converter to the drive plate with
eight drive plate bolts and torque as follows:
Rotate the crankshaft pulley as necessary to tighten
the bolts to 1/2 of the specified torque, then to the
final torque, in a crisscross pattern.
After tightening the last boit, check that the crank-
shaft rotates freely.

TORQUE: 12 N-m (1.2 kgf-m, 8.7 Ibf-ft}

10 x 1.25 mm

44 N-m (4.5 kgf-m, 33 Ibf-ft)
ENGINE
STIFFENER

12 Nem (1.2 kgf-m,
8.7 Ibfft)

8 x 1.25 mm

24 N'm (2.4 kgf-m,

17 Ibfft) TORQUE CONVERTER
COVER

10. Install the torque converter cover and the engine
stiffener.

11. Tighten the crankshaft pulley bolt, if necessary (see
section 6).

12. Connect the ATF cooler hoses to the ATF cooler lines
(see page 14-169).

ATF COOLER
© LINE
o] ‘ ) />
O™
B2
R PONY; \ N N
SRy QR
o) é D
N7 & g
O \ & '\.\ q‘
3 NS
10 x 1.25 mm )
44 N-m (4.5 kgf-m, ATF COOLER
33 Ibft) HOSE
RIGHT FRONT 12x 1.25 mm
MOUNT/BRACKET 64 N-m (6.5 kgf-m,
47 Ibf-ft)

13. Install the right front mount/bracket.

14. Install the control lever with a new lock washer to
the control shaft, then install the shift cable cover.

CAUTION: Take care not to bend the shift cable.

SHIFT CABLE

LOCK WASHER
Replace.

22 N'‘m
(2.2 kgf-m, 16 Ibf-ft)

SHIFT CABLE COVER 6 x 1.0 mm
14 N-m (1.4 kgf-m,
10 Ibf-ft)

15. Install the exhaust pipe A.

EXHAUST PIPE A

GASKET
Replace.

SELF-LOCKING NUT
Replace.

GASKET 10 x 1.25 mm
Replace. 54 N-m (5.5 kgf-m,
40 Ibf-ft)

SELF-LOCKING NUT SELF-LOCKING NUT
Replace. Replace.
8x 1.25 mm 8 x 1.25 mm
22 N-m (2.2 kgf-m, 16 Ibf-ft} 16 N-m (1.6 kgf-m,

12 Ibf-ft)

(cont'd)
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Transmission

Installation (cont’d)

16. Install a new set ring on the end of each driveshaft.
17. Install the right and left driveshafts (see section 16).

CAUTION: While installing the driveshafts in the

differential, be sure not to allow dust and other for-

eign particles to enter into the transmission.

NOTE:

o Clean the areas where the driveshafts contact the
transmission (differential) thoroughly with sol-
vent or carburetor cleaner, and dry with com-
pressed air.

e Turn the right and left steering knuckle fully out-
ward, and slide each driveshaft into the differen-
tial until you feel its set ring clip engage the side
gear.

18. Install the damper fork, then install the right and left
ball joints to the each lower arm with the castle nuts
and new cotter pins. :

DAMPER PINCH BOLT
10 x 1.25 mm

43 N-m (4.4 kgf-m,

32 Ibfft)

S~
DAMPER .~
FORK  a

SELF-LOCKING NUT

12 x 1.25 mm CASTLE NUT ggven PIN
64 N-m (6.5 kgf-m, 47 Ibfft) 12X 1-25mm place.
Replace. 49-59 N-m

(5.0 - 6.0 kgf-m, 36 - 43 Ibf-ft)
19. Install the splash shield.

SPLASH SHIELD

12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

CLip
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20. Connect the mainshaft speed sensor, the linear sole-
noid and the shift control solenoid connectors.

SHIFT CONTROL SOLENOID
CONNECTOR

LINEAR SOLENOID
CONNECTOR

6x1.0mm
12 N'm (1.2 kgf-m,
8.7 Ibf-ft)

MAINSHAFT
SPEED SENSOR
CONNECTOR

CONNECTOR BRACKET

21. Connect the countershaft speed sensor and the vehi-
cle speed sensor (VSS) connectors.

VEHICLE SPEED
SENSOR CONNECTOR

COUNTERSHAFT
SPEED SENSOR COUNTERSHAFT
CONNECTOR SPEED SENSOR



22. Connect the lock-up control solenoid connector, and
install the transmission ground cable.

6x1.0mm
12 N'm (1.2 kgf-m, 8.7 Ibf-ft)

LOCK-UP CONTROL
SOLENOID CONNECTOR

TRANSMISSION
GROUND CABLE

23. Connect the starter cables on the starter motor, and
install the cable holder.

NOTE: When installing the starter cable terminal,
make sure that the crimped side of the ring terminal
is facing out.

9 N-m
(0.9 kgf-m, 7 Ibf-ft)

STARTER CABLE

HARNESS CLAMP
BRACKET

" STARTER CABLE
TERMINAL

(( f / STARTER CABLE
o

24,

25.

26.

27.

28.

29.

30.

31.

32

Install the intake air duct and the air cleaner hous-
ing assembly.

Refill the transmission with ATF (see page 14-95).

Connect the positive (+) cable first, then the nega-
tive (-) cable to the battery.

Check the ignition timing (see section 23).

Start the engine. Set the parking brake, and shift the
transmission through all gears, three times. Check
the shift cable adjustment (see page 14-167).

Check the front wheel alignment (see section 18).
Let the engine reach operating temperature (the
cooling fan comes on) with the transmission in [N]
or [P] position, then turn it off and check the fluid
level.

Road test as described on pages 14-92 and 14-93.

Enter the anti-theft code for the radio, then enter the
customer’s radio station presets.
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Transmission

Cooler Flushing

To prevent injury to face and eyes, always
wear safety glasses or a face shield when using the
transmission flusher.

NOTE: This procedure should be performed before rein-
stalling the transmission.

1.

Check tool and hoses for wear and cracks before
using. If wear or cracks are found, replace the hoses
before using.

Using the measuring cup, fill the tank with 21 ounces
(approximately 2/3 full) of biodegradable flushing
fluid (J35944 - 20). Do not substitute with any other
fluid. Follow the handling procedure on the fluid
container.

Secure the flusher filler cap, and pressurize the tank
with compressed air to between 550 - 829 kpa (5.6 -
8.45 kgf/cm?, 80 — 120psi).

NOTE: The air line should be equipped with a water
trap to ensure a dry air system.

Hang the tool under the vehicle.

Attach the tank’s discharge hose to the return line
of the transmission cooler using a clamp.

Connect the drain hose to the inlet line on the trans-
mission cooler using a clamp.

IMPORTANT:
Securely clamp the oppasite end of the drain hose to a
bucket or floor drain.

TRANSMISSION

DISCHARGE

TRANSMISSION COOLER
FLUSHER

(Commercially available)
Kent-Moore J38405-A

or equivalent

BUCKET
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7.

10.

1.

12.

13.

14.

15.

16.

With the water and air valves off, attach the water and
air supplies to the flusher. (Hot water if available.)

OFF

iz B

Turn on the flusher water valve so water will flow
through the cooler for 10 seconds.

VALVE

NOTE: If water does not flow through the cooler, it
is completely plugged, cannot be flushed, and must
be replaced.

Depress the trigger to mix the flushing fluid into the
water flow. Use the wire clip to hold the trigger down.

While flushing with the water and flushing fluid for
two minutes, turn the air valve on for five seconds
every 15 - 20 seconds to create a surging action.

AIR PRESSURE: MAX 845 kpa (8.45 kgf/cm?, 120 psi)

Turn the water valve off. Release the trigger, then
reverse the hoses to the cooler so you can flush in
the opposite direction. Repeat steps 8 through 10.

Release the trigger, and rinse the cooler with water
only for one minute.

Turn the water valve off, and turn off the water supply.
Turn the air valve on to dry the system out with air
for two full minutes or until no moisture is visible

leaving the drain hose.

CAUTION: Residua!l moisture in the cooler or pipes
can damage the transmission.

Remove the flusher from the cooler line. Attach the
drain hose to a container.

Install the transmission, and leave the drain hose
attached to the cooler line.



17.

18.

18.

Make sure the transmission is in the [P] position.

Fill the transmission with ATF, and run the engine
for 30 seconds or until approximately 0.95 ¢ (1.0 US
qt., 0.8 Imp qt.) is discharged.

Remove the drain hose, and reconnect the cooler
return hose to the transmission (see page 14-169).

Refill the transmission with ATF to the proper level
(see page 14-95).

TOOL MAINTENANCE

1. Empty and rinse after each use. Fill the can with water
and pressurize the can. Flush the discharge line to
ensure that the unit is clean.

2. If discharge liquid does not foam, the orifice may be
blocked.

3. To clean, disconnect the plumbing from the tank at
the large coupling nut.

FILLER CAP
FILTER COUPLING
NUT

ORIFICE
O-RING

4.  Remove the in-line filter from the discharge side and
clean if necessary.

5. The fluid orifice is located behind the filter.
Clean it with the pick stored in the bottom of the
tank handle, or blow it clean with air. Securely
reassemble all parts.
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Shift Cable

Removal/Installation

Make sure lifts are placed properly (see
section 1).

1.  Remove the front console (see section 20).

2. Shift to [N] position, then remove the lock pin from
the adjuster.

SHIFT CABLE

ADJUSTER LOCKNUT
7N-m

(0.7 kgt-m, 5 Ibf-ft)

3. Remove the shift cable bracket.

6 x 1.0 mm
9.8 N'm
(1.0 kgf-m, 7.2 Ibf-ft)

SHIFT CABLE
BRACKET
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7.

8.

4. Remove the shift cable holder.

5. Remove the shift cable cover.

6. Remove the control lever from the control shaft,
then remove the shift cable. Take care not to bend
the cable when removing/installing it.

8 x 1.25 mm
22 Nom SHIFT CABLE HOLDER
(2.2 kgf-m,
16 Ibf-ft) SHIFT CABLE
3
6x1.0mm

SHIFT CABLE 12 Nm

COVER LOCK WASHER (1.2 kgf-m,

Replace. 8.7 Ibf-ft)
6x 1.0 mm
CONTROL LEVER 14 Nem

(1.4 kgf-m, 10 Ibf-ft)

Install the shift cable in the reverse order of removal.

Check the cable adjustment on reassembly.



Adjustment

Make sure lifts are placed properly (see
section 1).

1.

2.

Remove the front console (see section 20).

Shift to [N] position, then remove the lock pin from
the adjuster.
SHIFT CABLE
ADJUSTER LOCKNUT
7 N-m (0.7 kgf-m,
S ibf-ft)

3.

Check that the hole in the adjuster is perfectly
aligned with the hole in the shift cable. There are
two holes in the adjuster. They are positioned 90°
apart to allow cable adjustment in 1/4 turn incre-
ments.

ADJUSTER

SHIFT CABLE

Vs

10.

Exact
Alignment

Cable
Too Long

Cable
Too Short

If the hole is not perfectly aligned, loosen the lock-
nut on the adjuster and adjust as required.

Tighten the locknut to 7 N-m (0.7 kgf-m, 5 Ibf-ft).

Install the lock pin on the adjuster. If you feel the
lock pin binding as you reinstall it, the cable is still
out of adjustment and must be readjusted.

Make sure the lock pin is seated in the adjuster
securely.

Move the shift lever to each gear, and verify that the
shift position indicator follows the automatic trans-
axle gear position switch.

Start the engine, and check the shift lever in all
gears. If any gear does not work properly, refer to
troubleshooting (see page 14-92 and 14-93).

Insert the ignition key into the key cylinder on the

A/T gear position indicator panel, and verify that the
shift lock lever is released.
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Shift Lever

PUSH KNOB
PUSH KNOB SPRING

/ / SHIFT LEVER KNOB

SCREW
3 N-m (0.3 kgf-m, 2 Ibf-ft)
a Apply non-hardening thread lock sealant.
SILICONE GREASE (4
SCREW
3 N-m (0.3 kgf-m, 2 tbf-ft)

A/T GEAR POSITION INDICATOR PANEL

£)
&

LEVER COVER

BUSHING

S

SHIFT INDICATOR LAMP
SHIFT LOCK
SILICONE GREASE

SOLENOID
SHIFT LEVER ASSEMBLY

SCREW
3 N-m (0.3 kgf-m, 2 Ibf-ft)

6x 1.0 mm
9.8 N-m (1.0 kgf-m,
7.2 ibfft)

SILICONE GREASE

DETENT SPRING

A/T GEAR POSITION
A/T GEAR POSITION SWITCH

PLATE

SCREW
3 N'm (0.3 kgf-m,
21 Ibfft)

SHIFT LEVER BRACKET BASE

SHIFT LEVER BRACKET

BASE COLLAR
6x 1.0 mm

9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)
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Shift Indicator Panel

ATF Cooler Hoses

Adjustment

1. Check that the index mark on the shift lever aligns
with the [N] mark on the shift indicator panel when
the transmission is in NEUTRAL.

INDEX MARK

MOUNTING SCREW SHIFT INDICATOR
3 N'm (0.3 kgf-m, 2 Ibf-ft) PANEL

2. If not aligned, remove the front console (see section
20).

3. Remove the shift indicator panel mounting screws
and adjust by moving the panel.

NOTE: Whenever the shift indicator panel is removed,
reinstall the panel as described above.

Connection

1. Connect the ATF cooler hoses to the ATF cooler lines
and ATF cooler, and secure them with the clips as
shown.

TRANSMISSION CLIP

ATF COOLER
HOSES RADIATOR

CLIP 2—-4 mm
(0.1-0.2 in)
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Differential

Manual Transmission ........ccccceeeeenee section 13
Automatic Transmission ................ section 14
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Special Tools

Ref. No.

Tool Number

Description

Page Reference

07MAC - SL00200

Ball Joint Remover, 28 mm

16-4

16-2




Driveshafts

Inspection

Driveshaft Boot

Check the boots on the driveshaft for cracks, damage,
leaking grease and loose boot bands. If any damage is
found, replace the boot and boot bands.

Loose Splines

Turn the driveshaft by hand and make sure the splines
and joint are not excessively loose. If any damage is
found, replace the inboard joint.

Twisted or Cracked
Make sure the driveshaft is not twisted or cracked.
Replace it if necessary.

DRIVESHAFT
OUTBOARD BOOT

INBOARD BOOT
SPLINE

INBOARD JOINT

BOOT BANDS

Removal

1. Loosen the wheel nuts slightly.

2. Raise the front of the vehicle, and support it with
safety stands in the proper locations (see section 1).

3. Remove the wheel nuts and front wheels.
WHEEL NUT
12x 1.5 mm

SPINDLE NUT
22x 1.5 mm
Replace.

FRONT WHEEL

4. Drain the transmission fluid (see section 13 or 14).

5. Raise the locking tab on the spindle nut, then
remove the nut.

6. Remove the self-locking nut and flange bolts.

DAMPER FORK
Check for damage.

FLANGE BOLT
10 x 1.25 mm

SELF-LOCKING NUT
12x 1.25 mm
Replace.

7. Remove the damper fork.

(cont’d)
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Driveshafts

Removal (cont’'d)

8. Remove the cotter pin from the lower arm ball joint
castle nut, and remove the nut.

/
T

-
S&;
<

AQ
/]
\
))%
\
)

/"-
&~
P -
LOWER ARM "’
HEX NUT _

CASTLE NUT

12 x 1.25 mm

COTTER PIN BALL JOINT REMOVER, 28 mm
Replace. 07MAC - SL00200

9. Install a 12 mm hex nut on the ball joint. Be sure
that the hex nut is flush with the ball joint pin end,
or the threaded section of the ball joint pin might be
damaged by the special tool.

10. Use the special tool as shown in section 18, to sepa-
rate the ball joint and lower arm.

CAUTION: Be careful not to damage the ball joint
boot.

NOTE: If necessary, apply penetrating type lubri-
cant to loosen the ball joint.

11. Pry the driveshaft assembly with a screwdriver, as

shown, to force the set ring at the driveshaft end
past the groove.

SCREWDRIVER

3.5 mm (0.14 in)

—% > 7mm (0.3 in)

16-4

12. Pull the inboard joint, and remove the driveshaft
from the differential case as an assembly.

CAUTION:

¢ Do not pull on the driveshaft; the inboard joint
may come apart.

e Use care when prying out the assembly, and pull
it straight to avoid damaging the differential oil
seal.

INBOARD JOINT

SCREWDRIVER

13. Pull the knuckle outward, and remove the driveshaft
outboard joint from the front wheel hub using a
plastic hammer.

KNUCKLE

DRIVESHAFT



Disassembly

1. Remove the set ring from the inboard joint.

2. To remove the boot band, pry up the locking tabs
with a screwdriver and raise the end of the band.

CAUTION: Take care not to damage the boot.

NOTE: Carefully clamp the driveshaft in a vise with

soft jaws.
BOOT BAND
LOCKING TABS Replace.

INBOARD JOINT

SET RING
Replace.

— If the boot band is the welded type, cut it off as
shown.

BOOT BAND
Replace.

bl . : /

— If the boot band is the crimping type, pry up the
end of the band with a screwdriver.

B8OOT BAND
Replace.

Mark each roller and inboard joint to identify the
locations of rollers and grooves in the inboard joint.
Then remove the inboard joint on the shop towel.

NOTE: Be careful not to drop the rollers when sepa-
rating them from the inboard joint.

INBOARD JOINT

Check splines for wear or damage.
Check inside bore for wear.
Inspect for cracks.

SHOP TOWEL

{cont'd)
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Driveshafts

Disassembly (cont'd)

4, Mark the rollers and spider to identify the locations
of rollers on the spider, then remove the rollers.

BEARING REMOVER
(Commercially available)

DRIVESHAFT

ROLLER

CIRCLIP

STOP RING

5. Remove the circlip.

6. Mark the spider and driveshaft to identify the posi-
tion of the spider on the shaft.

7. Remove the spider using a bearing remover.

8. Remove the stop ring.

16-6

10.

1.

12

13.

Wrap the splines on the driveshaft with vinyl tape to
prevent damage to the boots and dynamic damper.

DYNAMIC DAMPER

INBOARD BOOT Check for damage.

Inspect for cracking, BOOT BAND
splitting and wear.  Replace.

DYNAMIC DAMPER
BAND
Replase.

OUTBOARD BOOT
inspect for cracking,
splitting and wear.

Remove the boot band and inboard boot.
CAUTION: Take care not to damage the boot.

Remove the dynamic damper band and dynamic
damper, if equipped.

CAUTION: Take care not to damage the dynamic
damper.

Remove the boot bands and outboard boot, then
remove the vinyl tape.

Inspect the outboard joint for faulty movement and
wear. If any roughness or excess play is felt, replace
the outboard joint.

OUTBOARD JOINT



Reassembly

NOTE: Clean the disassembled parts with solvent, and dry them throughly with compressed air. Do not wash the rubber
parts with solvent.

.—-ﬁl : Thoroughly pack the inboard joint and both joint boots with the joint grease included in the new driveshaft set.

Grease quantity:

Inboard Joint 120-130g (4.2 - 4.6 oz)
Outboard Joint | 115-135g (4.0 - 4.8 02)

SET RING
Replace. INBOARD JOINT

\ l CIRCLIP ROLLER
)

INBOARD BOOT
P

Pack cavity with grease.

Pack cavity with grease.

DYNAMIC DAMPER BOOT BANDS

Replace.

BOOT BANDS

DYNAMIC DAMPER BAND DRIVESHAFT

Replace.

OUTBOARD BOOT

Pack cavity with grease.

OUTBOARD JOINT

(cont’d)
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Driveshafts

Reassembly (cont’d)

1.

Wrap the splines with vinyl tape to prevent damage
to the boots and dynamic damper.
VINYL TAPE

iy

OUTBOARD BOOT

DYNAMIC DAMPER

INBOARD BOOT
Install the outboard boot, dynamic damper and
inboard boot to the driveshaft, then remove the
viny! tape.

CAUTION: Take care not to damage the boots and
dynamic damper.

Pack the outboard joint with the joint grease included
in the new driveshaft set.

Grease quantity:
115~ 135 g (4.0 - 4.8 02)

16-8

4.

Install the stop ring into the driveshaft groove.

NOTE: Always rotate the stop ring in its groove to

be sure it is fully seated. O.._ CIRCUIP

Mark
%—— SPIDER

Install the spider on the driveshaft by aligning the
marks on the spider and end of the driveshaft.

Fit the circlip into the driveshaft groove.

NOTE: Always rotate the circlip in its groove to be
sure it is fully seated.

Fit the rollers to the spider with their high shoulders
facing outward.

NOTE:

e Reinstall the rollers in their original positions on
the spider by aligning the marks.

e Hold the driveshaft pointed up to prevent the
rollers from falling off.

ap

SPIDER

ROLLER
High shoulder faces
toward outside




8.

Pack the inboard joint with the joint grease included
in the new driveshaft set.

Grease quantity:
120-130g(4.2-4.6 02)

Fit the inboard joint onto the driveshaft.

NOTE:

e Reinstall the inboard joint onto the driveshaft by
aligning the marks on the inboard joint with the
marks on the rollers.

e Hold the driveshaft so the inboard joint points up
to prevent it from falling off.

INBOARD
JOINT

10. Adjust the length of the driveshafts to the figure
below, then adjust the boots to halfway between
full compression and full extension.

NOTE: The ends of boots seat in the groove of the
driveshaft and joint.

Left driveshaft: 773.1-778.1 mm (30.44 - 30.63 in)
Right driveshaft: 500.6 - 505.6 mm (19.70 - 19.91 in)

i R

11. Install new boot bands on the boots, and bend both
sets of locking tabs.

BOOT BAND
Replace.

LOCKING TABS

BOOT

12. Lightly tap on the doubled-over portions to reduce
their height.

(cont'd)
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Driveshafts

Reassembly (cont’d)

13. Position the dynamic damper as shown below.
e Install a new dynamic damper band, and bend
down both sets of locking tabs.
e Lightly tap on the doubled-over portion of the
band to reduce its height.

Left: 75+ 2 mm (2.9 £ 0.1 in)

INBOARD
DYNAMIC DAMPER BOOT

DYNAMIC DAMPER
BAND

Right: 55+ 2 mm (2.2 £ 0.1in)
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Installation

1. Install the outboard joint into the knuckle.

KNUCKLE

OUTBOARD JOINT

2. Install the new set ring onto the driveshaft groove.

CAUTION: Always use a new set ring whenever
the driveshaft is being installed.

SET RING
Replace.

SET RING GROOVE



Insert the inboard end of the driveshaft into the dif-
ferential until the set ring locks in the groove.

NOTE: Clean the areas where the driveshaft contact
the transmission (differential) thoroughly with solvent
or carburetor cleaner, and dry with compressed air.

INBOARD JOINT

SET RING
Replace.

Install the knuckle on the lower arm, then tighten
the castle nut and install a new cotter pin.

NOTE: Wipe off the grease before tightening the
nut at the ball joint.

CAUTION:

e Be careful not to damage the ball joint boot.

e Torque the castle nut to the lower torque speci-
fication, then tighten it only far enough to align
the slot with the pin hole. Do not align the nut
by loosening.

CASTLE NUT COTTER PIN

12x 1.25 mm Replace.

49 -59 N'm (5.0 - 6.0 kgf-m, On reassembly,

36 - 43 Ibf-ft) bend the cotter pin

as shown.

5. Install the damper fork over the driveshaft and onto
the lower arm. Install the damper in the damper
fork so the aligning tab is aligned with the slot in
the damper fork.

DAMPER FORK

AUGNING TAB

FLANGE BOLT SELF-LOCKING NUT

10x 1.25 mm 12x 125 mm

43 N-m (4.4 kgf-m, 32 1bfft) 64 N-m (6.5 kgf-m, 47 Ibf-ft)
Replace.

6. Loosely install the flange boits and the new self-
locking nut.
NOTE: The bolts and nut should be tightened with
the vehicle’s weight on the damper.

7. Install a new spindle nut, then tighten the nut.

FRONT WHEEL
WHEEL NUT 12 x 1.5 mm
108 N-m (11.0 kgf-m, 80 Ibf-ft)

SPINDLE NUT 22 x 1.5 mm
181 N-m (18.5 kgf-m, 134 Ibf-ft)

8. Install the front wheel with the wheel nuts.
NOTE: Before installing the wheel, clean the mating
surfaces of the brake disc and the wheel.
9. Tighten the flange bolts and the new self-locking
nut with the vehicle’s weight on the damper.
10. Refill the transmission with recommended fluid (see
section 13 or 14).
11. Check the front wheel alignment and adjust if nec-
essary (see section 18).
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