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DESCRIPTION

The transmission is of a 4-speed
forward, fully synchronized constant-
mesh type that uses helical gears.

The reverse gear is of a sliding-mesh
type using spur gears.

In construction, the main drive gear
is meshed with the counter drive gear
which is keyed to the countershaft.
The forward speed gears on the coun-
tershaft are in constant mesh with the
mainshaft gears which ride on the
mainshaft freely through the needle
bearing. When shifting is accom-
plished, the inner teeth of the coupling

sleeve slide over the synchronizer hub
and mesh with the outer teeth which
are provided on the mainshaft gear.

The synchronizer hub is fitted to
the mainshaft by splines so the main-
shaft gear turns together with the
mainshaft.

The baulk ring serves to synchro-
nize the coupling sleeve and mainshaft
gear.

Placing the control lever in reverse
position brings the reverse idler gear
into mesh with mainshaft reverse gear.

The transmission assembly consists
of three main parts; a transmission
case with clutch housing, adapter plate
to which all gears anc shafts are
installed, and rear extension.

The cast-iron adapter plate supports
the mainshaft, countershaft, reverse
idler shaft and three fork rods, and
bolted at the front to the transmission
case and, at the rear, to the rear
extension by means of through-bolts.

By removing these through-bolts all
gears and shafts are stripped.

T™M858

Front cover
Transmission case
Adapter plate

Bearing retainer

Rear extension housing
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Fig. MT-1 F4W71B transmission case components
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Main drive gear
Baulk ring
Synchronizer hub, 3rd & 4th
Shifting insert spring
Shifting insert
Coupling sleeve

3rd main gear
Mainshaf't

2nd main gear

1st main gear

1st gear spacer
Reverse main gear
Counter drive gear
Countershaft
Reverse counter gear
Reverse idler shaft
Reverse idler gear

Fig, MT-2 F4W71B transmission gear components

Striking lever

Lock pin

O-ring

Striking guide

Qil seal

Striking rod

E-ring

Stopper guide pin
Return spring plunger
10 Return spring

11 Reverse check spring
12 Return spring plug
13 Check ball plug

14 Check spring

15 Check ball

16 Interlock ball

17 Retaining pin

18 1st & 2nd shift fork
19 1st & 2nd fork rod
20 3rd & 4th fork rod
21 Reverse fork rod

22 3rd & 4th shift fork
23 Reverse shift fork

24 Control lever

25 Control lever bushing
26 Control lever pin

27 Control lever bushing
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Fig. MT-3 F4W71B transmission shift control components
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REMOVAL

In dismounting transmission from
the vehicle, proceed as follows:

1. Disconnect battery ground cable
from terminal.

2. Disconnect accelerator linkage.

3. Remove floor console. Refer to
Section BF (Page BF-27) for Removal.
4. Remove E-ring and control lever
pin from transmission striking rod
guide, and remove control lever. See
Figure MT-4,

S
—

Fig. MT-4 Removing control lever

TM335

5. Jack up the vehicle and support
its weight on safety stands. Use a
hydraulic hoist or open pit, if availa-
ble.

Confirm that safety is insured.
6. Disconnect exhaust front tube
from exhaust manifold.
7. Remove front tube bracket from
rear extension housing. Refer to Sec-
tion ER for Removal.

Note: Hold front tube end up with a
thread or wire to prevent tube from
falling.

8. Disconnect wires (1) from reverse
lamp switch and neutral switch. See
Figure MT-S.
9.  Remove clutch operating cylinder
(2) from transmission case. See Figure
MT-5.
10. Disconnect speedometer cable
(3) from rear extension housing. See
Figure MT-5.
11. Remove insulator securing bolts
and place insulator on exhaust tube.
12, Remove propeller shaft.

Refer to Section PD (Page PD-2)
for Removal.

Note: Plug up the opening in the rear
extension housing to prevent oil
from flowing out.

13. Support engine by locating a
jack under oil pan with a wooden
block used between oil pan and jack.
14. Support transmission with a
transmission jack.

15.  Remove nut attaching mounting
member to rear mounting insulator.
Remove two mounting member at-
taching bolts and then remove mount-
ing member.

Fig. MT-5 Bottom view of car

16.  Remove starter motor.
17.  Remove bolts securing transmis-
sion to engine.

After removing these bolts, support
the engine and transmission with jacks,
and then slide transmission rearward
away from engine and remove from
the vehicle.

Note: Take care in dismounting trans-
mission not to strike any adjacent
parts and main drive shaft,

DISASSEMBLY

TRANSMISSION CASE
DISASSEMBLY

1. Prior to disassembling transmis-
sion, thoroughly wipe off dirt and
grease from it,
2. Drain oil thoroughly.
3. Remove dust cover from trans-
mission case.

Remove release bearing and with-
drawal lever.
4. Remove reverse lamp switch.
5.  Move gear to Neutral.
6. Remove spe.dometer pinion and
pinion sleeve by taking off lock plate.

MT-4

7. Remove E-ring and stopper guide
pin from rear end of rear extension.
See Figure MT-6.

TM337
Fig. MT-6 Removing striking rod
E-ring and stopper pin

8. Remove return spring plug, return
spring, reverse check spring, and plung-
er from rear extension. See Figure

TM338
Fig. MT-7 Removing return spring
plug

9. Remove rear extension securing
bolts and turn the striking rod toward
left.

Drive out rear extension backward
by lightly tapping around it with a soft
hammer, See Figure MT-8.

TM339
Fig. MT-8 Removing rear extension

10. Remove front cover securing
bolts and remove front cover.

Detach countershaft front bearing
shim.
11, Remove main drive bearing snap
ring with Expander. See Figure MT-9.
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Fig. MT-9 Removing main drive

bearing snap ring

12, Separate transmission case from

adapter plate with a soft hammer. See
Figure MT-10.

TM341

Fig. MT-10 Removing transmission
case

13. Set up Setting Plate Adapter
ST23810001 on adapter plate.

With countershaft side up, place the
above assembly in a vise. See Figure

Nk T™M342
Fig. MT-11 Attaching gear assembly
to special tool

DISASSEMBLY OF GEAR
ASSEMBLY

Fork rod

1. Drive out retaining pins from
each fork rod with Fork Rod Pin

Punch Figure
MT-12.

ST23540000. See

ST23540000

TM343

Fig. MT-12 Drive out retaining pins

2. Remove three(3) check ball plugs,
and drive out fork rods from adapter
plate by lightly tapping on the front
end.

Be careful not to lose three(3)
check balls and four(4) interlock bails,
See Figure MT-13.

Note: Each gear and shaft can be
detached from adapter plate with-
out removing each fork rod.

— Fork rod
(1st & 2nd)

Fork rod
“(3rd & 4th)

Check ball

| @4 /\@

Fig. MT-13 Layout of check ball
and interlock ball

Fork rod (Rev.)

Gear assembly

1. With gears doubly engaged, draw
out countershaft front bearing using a
suitable gear puller. See Figure
MT-14,

2. Remove counter drive gear snap
ring.

3. Draw out counter drive gear com-
plete with main drive gear assembly by
means of a gear puller,

When drawing out main drive gear
assembly, be careful not to drop pilot
needle bearing onto floor from the
front end of mainshaft. See Figure
MT-15.

Fig. MT-14 Removing countershaft
front bearing

MT-5

TM348

Fig. MT-15 Removing counter drive
gear and main drive gear

4. Remove snap ring and then thrust

washer from mainshaft front end.
Draw out 3rd & 4th synchronizer

assembly and remove 3rd gear as-

sembly.,

5. Release caulking on mainshaft

nut and loosen it. See Figure MT-16.

TM346

Fig. MT-16 Removing mainshaft nut
6. Remove mainshaft nut, thrust
washer and mainshaft reverse gear.
7. Remove snap ring from counter-
shaft rear end, and remove reverse
idler gear.
8. Draw out mainshaft gear as-
sembly together with countershaft by
lightly tapping the rear end with a soft
hammer while holding the front of
mainshaft gear assembly by hand.

Be careful not to drop off gear
shaft. Sce Figure MT-17.

) g ')J
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TM347
Fig. MT-17 Driving out gear assembly

Mainshaft assembly

1.  Remove thrust washer, steel ball,
Ist gear and needle bearing. Be careful
not to lose steel ball retaining thrust
washer.
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2. Press out 1st gear mainshaft bush-
ing together with 2nd gear and Ist &
2nd speed synchronizer using Bearing
Puller ST30031000. See Figure
MT-18.

Note: When pressing out bushing,
hold mainshaft by hand so as not to
drop it.

Main drive gear

1. Remove main drive gear snap ring
and spacer.

2. Remove main drive bearing with
Bearing Puller ST30031000 and a suit-
able press. See Figure MT-20.

8§T30031000

S— \ TMO49A

Fig. MT-18 Removing 1st gear
mainshaft bushing
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13
14
15
16
17
18
19
20
21
22
23
24

Snap ring

Thrust washer

Pilot bearing

3rd & 4th synchronizer
assembly

Baulk ring

3rd main gear

Needle bearing

- Mainshaft

Needle bearing

2nd main gear

1st & 2nd synchronizer
assembly

Coupling sleeve
Shifting insert
Shifting insert spring
Synchronizer hub
1st main gear

Needle bearing

1st gear bushing
Thrust washer
Mainshaft bearing
Reverse main gear
Thrust washer

Nut

Steel ball

TM348

Fig. MT-19 Exploded view of mainshaft assembly

1 Main drive bearing

TM349 2 Main drive gear
Fig. MT-20 Removing main drive
bearing

MT-6
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1 Snap ring 3 Main drive bearing with snap ring

2 Spacer

4 Main drive gear

Fig. MT-21 Exploded view of main drive gear

Countershaft assembly

Install Bearing Puller ST30031000
on countershaft rear bearing; press out
countershaft rear bearing through a
rod.

See Figure MT-22.

Note: When pressing out bearing, hold
shaft by hand so as not to drop
shaft onto floor.

o

Countershaft
rear bearing

TM351
Fig. MT-22 Removing countershaft
bearing

REAR EXTENSION
DISASSEMBLY

Remove lock pin from striking
lever, and remove striking rod.

1 Countershaft front bearing
shim

Countershaft front bearing
Snap ring

Countershaft drive gear
Woodruff key
Countershaft
Countershaft rear bearing
Reverse counter gear

Snap ring

OO A LS W

Fig. MT-23 Exploded view of countershaft assembly

Note: Do not disassemble rear exten-
sion bush from rear extension.

Control lever
Striking rod guide
Striking rod
Striking lever
Return spring plug
Stopper pin

AN D W -

TM353
Fig. MT-24 Exploded view of shifting mechanism

MT-7
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ADAPTER PLATE

DISASSEMBLY
1. Remove six(6) bearing retainer
attaching screws with an impact

wrench and remove bearing retainer
from adapter plate.

2. Remove reverse idler shaft.

3. Remove mainshaft bearing from
the rear extension side.

INSPECTION

Wash all parts in a suitable cleaning
solvent and check for wear, damage or
other faulty conditions.

Notes:

a. Be careful not to damage any parts
with scraper.

b. Do not clean, wash or soak oil seals
in solvent.

TRANSMISSION CASE AND
REAR EXTENSION HOUSING

1. Clean with solvent thoroughly
and check for cracks which might
cause oil leak or other faulty con-
ditions.
2. Check mating surface of the case
to engine or adapter plate for small
nicks, projection or sealant.

Remove all nicks, projection or
sealant with a fine stone.
3. If rear extension bush is worn or
cracked, replace it as an assembly of
bush and rear extension housing.

BEARING

1. Thoroughly clean bearing and dry
with a compressed air.

2. When race and ball surfaces are
worn or rough, or when balls are out-
of-round or rough, replace bearing
with a new one. See Figure MT-25.

Fig. MT-25 Inspecting ball bearing

3. Replace needle bearing if worn or
damaged.

GEARS AND SHAFTS

1. Check all gears for excessive wear,
chips or cracks; replace as required.

2. Check shaft for bending, crack,
wear, and worn spline; if necessary,
replace.

3. Measure backlash in gears.

Standard:
0.051t00.10 mm
(0.0020 to 0.0039 in)

If the above limits are exceeded,
replace drive and driven gears as a set.
4. Measure gear end play:

Ist gear:
0.32 t0 0.39 mm
(0.0126 to 0.0154 in)
2nd gear:
0.12 t0 0.19 mm
(0.0047 to 0.0075 in)
3rd gear:
0.13 to 0.37 mm
(0.0051 to0 0.0146 in)

s =
) —"=
w Thickness gauge
TM374

Fig. MT-26 Measuring end play

5. Check for stripped or damaged

speedometer pinion gear. If necessary,
replace.

BAULK RING

1. Replace baulk ring if found to be
deformed, cracked or otherwise dam-
aged excessively.

2. Place baulk ring in position on
gear cone.

While hoiding baulk ring against
gear as far as it will go, measure gap
between baulk ring and outer gear.

If gap is small, discard baulk ring.
See Figure MT-27.

MT-8

1.25 to 1.60 mm
(0.0492 to 0.0630 in)

Baulk ring

TM375
Fig. MT-27 Baulk ring-to-cone gap

OIL SEAL

Discard O-ring or oil seal which is
once removed. Replace oil seal if
sealing lip is deformed or cracked.
Also discard oil seal if spring is out of
position,

ASSEMBLY

To assemble, reverse the order of
disassembly. Observe the following
instructions.

FRONT COVER ASSEMBLY

1. Wipe clean seal seat in front
cover, then press fit oil seal in place.

Coat oil seal with gear oil to
provide initial lubrication,

Front

TM354
Fig. MT-28 Front cover oil seal

2.  Apply sealant to withdrawal lever
ball pin screw. Install withdrawal lever
ball pin to front cover and tighten
screw to 1.6 to 2.1 kg-m (12 to 15
ft-b) torque.

REAR EXTENSION
ASSEMBLY

1. Wipe clean seal seat in rear exten-
sion housing; press fit oil seal in place.
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Coat oil seal and bushing with gear
oil for initial lubrication.

Front

TM355
Fig. MT-29 Rear extension oil seal

2. Apply grease to O-ring and plung-
er grooves in striking rod.

Insert striking rod with striking rod
guide through rear extension,
3. Install striking lever on front end
of striking rod. Install lock pin and
torque screw to 0.9 to 1.2 kg-m (7 to
9 ft-lb).

ADAPTER PLATE ASSEMBLY

1. Place dowel pin, mainshaft bear-
ing and oil gutter on adapter plate, and
tap with a soft hammer until they are
properly positioned in place.

Use a new dowel pin.

Bend oil gutter on front side and
expand on rear side. See Figure
MT-30.

Upper

*

Fig. MT-30 Oil gutter

2. Install mainshaft bearing by light-
ly tapping around it with a soft ham-
mer.
3. Insert reverse idler shaft in
adapter plate by 1/3 of its entire
length.

Make sure that the cut-out portion
of reverse idler shaft is lined up with
inner face of adapter plate.

4. Install bearing retainer in adapter
plate.

Align bearing retainer with reverse
idler shaft at the cut-out portion of
this shaft, torque screws to 1.9 to 2.5
kg-m (14 to 18 ft-lb) and stake each
screw at two points with a punch. See
Figure MT-31.

TM400
Fig. MT-31 Staking screw

5. Install countershaft rear bearing
in adapter plate by lightly tapping
around it with a soft hammer,

GEAR ASSEMBLY

Clean all parts in solvent and dry
with compressed air.

Synchronizer assembly

Assemble synchronizer assembly,

Position shifting insert springs and
shifting inserts in three(3) slots in
synchronizer hub; put coupling sleeve
on synchronizer hub.

3rd & 4th Ist & 2nd

TM357

Fig. MT-32 Installing synchronizer
hubd

Mainshaft assembly

1. Assemble 2nd gear needle bear-
ing, 2nd gear, baulk ring, 1st & 2nd
speed synchronizer assembly, 1st gear
baulk ring, 1st gear bush, needle bear-
ing, 1st gear, steel ball, and thrust
washer on mainshaft. Before installing

MT-9

a steel ball, apply grease to it. See
Figure MT-33.

TM358
Fig. MT-33 Installing thrust washer
2. Set Transmission Press Stand

KV31100400 and place adapter plate
assembly on it. See Figure MT-34.

For countershaft and reverse idler shaft

\ .
\ For mainshaft and reverse

N\ _1‘ idler shaft

;C‘—“#/gbjxvm 100400
=
I

Holes for reverse idler shaft
Fig. MT-34 Transmission Press Stand

TM438

3. Install mainshaft assembly to
adapter plate assembly. Be sure to
place bearing squarely against shaft
and press it into place on shaft gradu-
ally. See Figure MT-35.

KV31100400

T™M439

Fig. MT-35 Installing mainshaft
assembly

Countershaft assembly

1. Place new woodruff keys in
grooves in countershaft and tap them
lightly until they are seated securely.

Use a soft hammer to avoid dam-
aging keys.
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2. Place adapter plate assembly and
mainshaft assembly so that counter-
shaft rear bearing rests on Transmis-
sion Press Stand KV31100400 prop-
erly.

3. Install countershaft into adapter
plate by pressing it. See Figure MT-36.

TM440
Fig. MT-36 Installing countershaft

4. Position 3rd gear needle bearing,
mainshaft 3rd gear, baulk ring, and 3rd
& 4th synchronizer assembly on the
front of mainshaft.

5. Insiall thrust washer on mainshaft
ana secure it with snap ring of proper
thickness that will fit the groove in
mainshaft, See Figure MT-37.

Available snap ring

No. Thickness mm (in)
1 1.4 (0.055)
2 1.5 (0.059)
3 1.6 (0.063)

TM441
Fig. MT-37 Installing snap ring

Main drive gear assembly

1. Using Transmission  Adapter
ST23800000, press main drive bearing
onto the shaft of main drive gear.

Make sure that snap ring groove on
shaft clears bearing.

2. Place main drive bearing spacer
on main drive bearing and secure main
drive bearing with thicker snap ring
that will eliminate end play. See
Figure MT-38.

Available snap ring

No. Thickness mm (in)

1.80 (0.0709)
1.87 (0.0736)
1.94 (0.0764)
2.01 (0.0791)
i 2.08 (0.0819)
2.15 (0.0846)

A B W N -

TM364

Fig. MT-38 Installing snap ring

3. Position baulk ring on cone sur-
face of main drive gear. Apply gear oil
to mainshaft pilot bearing and install it
on mainshaft,

Assemble main drive gear assembly
on the front end of mainshaft.
4. Press counter drive gear onto
countershaft with Counter Gear Drift
ST23860000 by meshing gears and
secure counter drive gear with thicker

snap ring. See Figures MT-39 and
MT-40.

Note: Be sure to drive in counter
drive gear and main drive gear
simultaneously.

MT-10

ST23860000

TM442
Fig. MT-39 Installing countershaft
drive gear

Available counter drive gear snap ring

No. Thickness mm (in)
1 1.4 (0.055)
2 1.5 (0.059)

1.6 (0.063)

T Tmass
Fig. MT-40 Installing snap ring

5. Press countershaft front bearing
onto countershaft with Drift C
ST22360002. See Figure MT-40.

S$T22360002

TG
KV31100400 ( .F ot \
L !
\TLQ" L TMa43

Fig. MT-41 Installing countershaft

front bearing

6. Support adapter plate in a vise

with Setting  Plate  Adapter

ST23810001, with mainshaft facing
down.
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7. Install mainshaft reverse gear,
plain washer on the rear of mainshaft
and install mainshaft nut.

Tighten mainshaft nut temporarily.
8. Install counter reverse gear on the
rear of countershaft and secure with
snap ring.

Use snap ring to give a minimum
gear end play. See Figure MT-42.

No. Thickness mm (in)

14 (0.055)
1.5 (0.059)
1.6 (0.063)

T™M361
Fig. MT-42 Installing counter reverse
gear snap ring
9. Install reverse idler gear on re-
verse idler shaft.
10. With Ist and 2nd gears doubly
engaged, tighten mainshaft nut to the
converted torque “C (See Figure
MT-45) using Wrench ST22520000.
See Figure MT-43.

TM768
Fig. MT-43 Tightening mainshaft nut

Explanation of converted torque

Mainshaft nut should be tightened
to 14 to 17 kg-m (101 to 123 ft-lb)
torque with the aid of Wrench
ST22520000. When doing so, the
amount of torque to be read on
wrench needle should be modified
according to the following formula:

Ckg-m =14 x (

L
— ) to
L+0.10

17 x ( L )
$ ( —————
L+0.10

or

L
C (ftdb) = 101 x (————— ) to
(ft-1b) (1033 )

L
123 x (e
(L3037

Where,
C: Value read on the torque wrench
kg-m (ft-Ib)
L: Effective length of
wrench m (ft)

torque

$T22520000 C
\Torque wrench

—@ = = 3}
t 1L m (ft)
0.10 m
(0.33 ft) TMS87
Fig. MT-44 Setting wrench
Example,

When a 0.40 m (1.31 ft)-long tor-
que wrench is used, the “C” in
Figure MT-45 will be 11.2 to 13.6
kg-m (81 to 98 ft-1b).

2 &
g @
L 16 [
Upper limit line
(110) +
15 \ e
=
£ 14
[
5 (100)r
4
=3
e
s 13 Converted torque
]
=
= 90 r
3]
° 12
£
3
= Lower limit line
S CTON S
g
10 i
10 t /
9
0.2 0.3 0.4 0.5 0.6 0.7 0.8 m
(1.0) (2.0) 2.5) @Y

L : Effective length of torque wrench

MT-11

Fig. MT-45 Converted torque
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11,  Tighten mainshaft nut to 14.0
to 17.0 kgm (101 to 123 ft.Ib)
torque, and stake mainshaft nut to
groove of mainshaft with a punch. See
Figure MT-46.

TM362

Fig. MT-46 Staking mainshaft nut

12.  Measure gear end play and back-
lash.

Make sure that they are held within
the specified values.

For details, refer to the instructions
under topic ‘“‘Inspection”.

Note: The main drive gear and coun-
ter drive gear should be handled as
a matched set.
When you replace a main drive gear
or counter drive gear, be sure to
replace as a set of main drive gear
and counter drive gear.

Shift forks and fork rods
assembly

1. Place 1st & 2nd shift fork in
groove in lst & 2nd coupling sleeve,
and slide 1st & 2nd fork rod through
adapter plate and 1st & 2nd shift fork.
Prior to installing 1st & 2nd fork rod,
install 3rd & 4th shift fork in groove in
3rd & 4th coupling sleeve.

Note: Shift forks for 1st & 2nd and

3rd & 4th are one and the same
parts.
Make sure that the long end of shift
fork for 1st & 2nd is placed on the
counter gear side and the long end
for 3rd & 4th is on the opposite
side.

Secure lst & 2nd fork rod to shift
fork with a new retaining pin.
2. Install check ball, check ball
spring, and check ball plug. Prior to

tightening check ball plug, apply
sealant to check ball plug.

Align notch in 1st & 2nd fork rod
with check ball. See Figure MT-47.

TM367

Fig. MT-47 Installing 1st & 2nd
fork rod

3. Slide 3rd & 4th fork rod through
adapter plate and 3rd & 4th shift fork,
and secure with a new retaining pin.

Note: Prior to assembling 3rd & 4th
fork rod, install two(2) interlock

balls into adapter plate as shown in
Figure MT-13.

4. Install check ball and check ball
spring.

Apply sealant to check ball plug
and install it in place.

Align notch in 3rd & 4th fork rod
with check ball by sliding 3rd & 4th
fork rod as necessary. See Figure
MT-48.

TM368

Fig. MT-48 [nstalling 3rd & 4th
fork rod

5. Place reverse shift fork in reverse
idler gear.

Slide reverse fork rod through re-
verse shift fork and adapter plate, and
secure with a new retaining pin.

Note: Prior to assembling reverse fork
rod, install two(2) interlock balls
into adapter plate as shown in
Figure MT-13.

MT-12

6. Install check ball and check ball
spring.

Apply sealant to check ball plug
and install it in place.

Align notch in reverse fork rod with
check ball. See Figure "MT-49.

TM369

Fig. MT-49 [Installing reverse fork
rod

7. Torque each check ball plug to
1.9 to 2.5 kg-m (14 to 18 ftib).

Note: Ball plug for 1st & 2nd fork rod
is longer than those for reverse shift
fork rod and 3rd & 4th fork rod.

8. Apply gear oil to all sliding sur-
faces and check to see that shift rods
oOperate correctly and gears are
engaged smoothly,

TRANSMISSION ASSEMBLY
Transmission case assembly

. Clean mating surfaces of adapter
plate and transmission case.

Apply sealant to mating surfaces of
adapter plate and transmission case.
2. Slide transmission case onto
adapter plate by lightly tapping with a
soft hammer until case bears against
adapter plate.

Carefully install main drive bearing
and countershaft front bearing,

Make certain that mainshaft rotates
freely.
3. Fit main drive bearing snap ring
to groove in main drive bearing by
using Expander. See Figure MT-50.
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Fig. MT-50 Fitting main drive
bearing snap ring

Rear extension assembly

1. Clean mating surfaces of adapter
plate and rear extension,

Apply sealant to mating surfaces of
adapter plate and rear extension.
2. With fork rods in their neutral
positions, gradually slide rear exten-
sion onto adapter plate, making sure
that speed change cross lever engages
with fork rod brackets correctly.
3. Install washers and through-bolts
and torque to 1.6 to 2.1 kg-m (12 to
15 ft-Ib)

Front cover assembly

1. Select countershaft front bearing
shim as follows: See Figure MT-51,
(1) Measure depth “A” from front
end of transmission case to counter-
shaft front bearing.

(2) Select a shim of thickness “A”
measured.

Transmission
case
Countershaft
front bearing
Countershaft
Shim

TM371

Fig. MT-51 Selecting countershaft
front bearing shim

Available shim

No. “p Countersbaft fron't
mm (in) bearing shim mm (in)

1 2.92t03.01 (0.11501t00.1185) 0.6 (0.024)
2 3.02to0 3.11 (0.1189 to 0.1224) 0.5 (0.020)
3 3.12t03.21 (0.1228 t0 0.1264) 0.4 (0.016)
4 3.22t03.31 (0.1268 t0 0.1303) 0.3 (0.012)
5 3.32t0 3.41 (0.1307 to 0.1343) 0.2 (0.008)
6 3.42t03.51 (0.1346t0 0.1382) 0.1 (0.004)
7 3.52t03.61 (0.13861t00.1421) -

8 3.62t03.71 (0.1425 t0 0.1461) -

2. Clean mating surfaces of front INSTALLATION

cover and transmission case.

Apply grease to shim selected to
retain it on front cover; install front
cover to transmission case with gasket
in place.

Install through-bolts with washers
under them and tighten to 1.6 to 2.1
kg-m (12 to 15 ft-Ib) torque.

Apply sealant to threads of
through-bolts before installation.

3. Install speedometer pinion assem-
bly on rear extension. After making
sure that lock plate is lined up with
groove in speedometer pinion sleeve,
install through-bolts and torque to 0.4
to 0.5 kg-m (3 to 4 ft-Ib).

4. Install back-up lamp switch and
torque to 2.0 to 3.0 kg-m (14 to 22
ft-lb).

Be sure to apply sealant before

installation.
5. Apply a light coat of multi-
purpose grease to withdrawal lever,
release bearing and bearing sleeve; in-
stall them on clutch housing,

After connecting them with holder

spring, install dust cover on clutch
housing,
6. Install control lever temporarily,
and shift control lever through all
gears to make sure that gears operate
smoothly .

Note: Install drain plug and filler plug
with sealant in place.

MT-13

Install the transmission in the re-
verse order of removal paying atten-
tion to the following points.

1. Before installing, clean mating
surfaces of engine rear plate and trans-
mission case.

2. Before installing, lightly apply
grease to spline parts of clutch disc
and main drive gear.

3. Tighten bolts securing trans-

mission to engine to specifications. See
Figure MT-52.

4.4 t0 5.9 kg-m (32 to 43 ft-lb)

0.9 to 1.2 kg-m (7 to 9 ft-1b) TM?773
Fig. MT-52 Tightening torque

4. Remove filler plug and fill trans-
mission with recommended gear oil to
the level of the plug hole. [Approxi-
mately 1.7 liters (3% pt, 3 pt)].
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5-SPEED TRANSMISSION (TYPE : FS5W71B)

DESCRIPTION
REMOVAL

INSPECTION

EXTENSION HOUSING

DESCRIPTION

The transmission is of a S-speed
forward with overdrive (4 + OD
speed), fully synchronized constant-
mesh type that uses helical gears.

The 5-speed transmission covered in
this section is similar in all respects to
the 4.speed transmission (type:

F4W71B) stated previously except the

....................

TRANSMISSION CASE DISASSEMBLY . . ..
DISASSEMBLY OF GEAR ASSEMBLY .. ..
REAR EXTENSION DISASSEMBLY
ADAPTER PLATE DISASSEMBLY

.....................

TRANSMISSION CASE AND REAR

overdrive position of it.

On S-speed transmission, the re-
verse & OD speed position is reverse
position of 4-speed version.

The overdrive gear rides on the
mainshaft freely through the needle
roller bearing and counter overdrive
gear is fitted to the countershaft by
splines,

The overdrive synchronizer system

CONTENTS
........ MT-14 BEARING ............................. MT-18
........ MT-16 GEARS AND SHAFTS .................. MT-18
....... MT-16 BAULK RING ......................... MT-18
MT-16 OIL SEAL ... .. .. ... o, MT-18
MT-16 ASSEMBLY . ... .o MT-18
....... MT-17 FRONT COVER ASSEMBLY ............. MT-18
........ MT-18 REAR EXTENSION ASSEMBLY .......... MT-18
....... MT-18 GEAR ASSEMBLY ..................... MT-19
TRANSMISSION ASSEMBLY ............. MT-19
........ MT-18 INSTALLATION .......................... MT-19

is on the mainshaft rear side.

Placing the control lever in over-
drive position brings the reverse & OD
coupling sleeve (reverse gear) on main-
shaft into mesh with overdrive clutch
gear. The reverse & OD synchronizer
hub is fitted tuo the mainshaft by
splines so the uverdrive gear on main-
shaft turns together with the main-
shaft.

Front cover

Front cover oil seal
I'ront cover gasket
Transmission case
Adapter plate
Mainshaft bearing
Bearing retainer

Rear extension
Breather

Rear extension oil seal
Sleeve yoke dust cover

— OV 00 I R W~

—

TMO46A

Fig. MT-53 FS5W71B transmission case components

MT-14
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Main drive gear

Baulk ring

Shifting insert

Shifting insert spring
Synchronizer hub

Coupling sleeve

3rd main gear

Needle bearing

Mainshaft

2nd main gear

Bushing

1st main gear

OD-reverse synchronizer hub
Reverse gear

Circlip

Thrust block

Brake band

Synchronizer ring
Overdrive main gear
Overdrive gear bushing-
Washer

Mainshaft nut

Overdrive mainshaft bearing
Speedometer drive gear
Countershaft front bearing shim
Countershaft front bearing
Countershaft drive gear
Countershaft

Countershaft bearing
Reverse counter gear spacer
Reverse counter gear
Overdrive counter gear
Countershaft rear bearing
Countershaft nut

Reverse idler shaft

Reverse idler thrust washer
Reverse idler gear

Reverse idler gear bearing
Reverse idler thrust washer

TMO47A

Fig. MT-564 FS5W71B transmission gear components

MT-16




Manual Transmission

REMOVAL
Same as for the F4W71B.

DISASSEMBLY

TRANSMISSION CASE
DISASSEMBLY

Same as for the F4W71B.

DISASSEMBLY OF GEAR
ASSEMBLY

Fork rod
Same as for the F4AW71B.

Gear assembly

1. With gears doubly engaged, draw
out countershaft front bearing using a
suitable gear puller. See Figure MT-56.
2. Remove counter drive geax- snap
ring.

Striking lever

Lock pin

O-ring

Striking guide

Oil seal

Striking rod
Expansion plug
Stopper guide pin
Return spring

Return spring plug
Return spring plunger
Check ball plug
Check spring

Check ball

Retaining pin
Interlock ball

Ist & 2nd shift fork
1st & 2nd fork rod
3rd & 4th fork rod
Reverse & OD fork rod
3rd & 4th shift fork
Reverse & OD shift fork
Control lever

Control lever pin
Conttrol lever bushing

OO PD W —

TMO48A

Fig. MT-55 FS5W71B transmission shift control components

3. Draw out counter drive gear com-
plete with main drive gear assembly by
means of a gear puller.

When drawing out main drive gear
assembly, be careful not to drop pilot
needle bearing onto floor from the
front end of mainshaft. See Figure
MT-57.

ok Lo kS N
“@ummn%\)\\ N
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%

TM398
Fig. MT-56 Removing countershaft
front bearing

MT-16

TM766

Fig. MT-57 Removing counter drive
gear and main drive gear

4. Remove snap ring and then thrust
washer from mainshaft front end.
Draw out 3rd & 4th synchronizer
assembly and remove 3rd gear assem-
bly.
5. Remove snap ring and then draw
out speedometer gear and bearing
from mainshaft rear side.
6. With gears doubly engaged, re-
lease caulking on countershaft and
mainshaft nuts then loosen them.
Remove countershaft nut.
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TM767

Fig. MT-58 Removing countershaft
nut

Note: When removing mainshaft as-
sembly, loosen mainshaft nut.

7. Draw out counter overdrive geart
and bearing from countershaft rear
end by using a suitable gear puller. See
Figure MT-59.

Fig. MT-59 Removing counter
overdrive gear and bearing

8. Remove counter reverse idler gear
and spacer.
9. Remove countershaft by lightly
tapping the rear end with a soft
hammer.

Be careful not to drop off gear
shaft.
10. Remove reverse idler gear snap
ring.

TM759

Fig. MT-60 Removing reverse idler
gear snap ring

11. Remove reverse idler gear.

12.  Remove snap ring of mainshaft
end bearing. Draw out bearing using
Mainshaft Rear Bearing Puller

KV32101330. Remove other snap ring
of mainshaft end bearing. See Figure
MT-61.

$T22460001

TM760
Fig. MT-61 Removing mainshaft
end bearing

13. Remove mainshaft nut, thrust
washer, mainshaft reverse gear, OD
synchronizer and overdrive gear,
14. Draw out mainshaft gear assem-
bly together with countershaft by
lightly tapping the rear end with a soft
hammer while holding the front of
mainshaft gear assembly by hand.

Be careful not to drop off gear
shaft. See Figure MT-62.

T™761
Fig. MT-62 Driving out gear assembly

Main drive gear

Same as for the F4W71B.

Countershaft assembly

Same as for the F4W71B.

REAR EXTENSION
DISASSEMBLY

Remove lock pin from striking
lever, and remove striking rod.

Note: Do not disassemble rear exten-
sion bushing from rear extension.

Striking lever

Striking rod

Stopper pin

Control lever

Striking rod guide
Reverse select plunger
Reverse select plug

1
2
3
4
N
6
7

TM767

Fig. MT-63 Exploded view of shifting mechanism

MT-17
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ADAPTER PLATE
DISASSEMBLY

1. Remove six(6) bearing retainer
attaching screws with an impact driver
and remove bearing retainer from

adapter plate. See Figure MT-64.

Fig. MT-64 Removing screws

2.  Remove mainshaft bearing from
the rear extension side.

3. To remove outer race of counter
gear rear bearing, apply a brass drift to
race side surface, and withdraw it by
tapping the top of drift with a ham-
mer.

INSPECTION

Wash all parts in a suitable cleaning
solvent and check for wear, damage or
other faulty conditions.

Notes:
a. Be careful not to damage any parts
with scraper.

b. Do not clean, wash or soak oil seals
in solvent.

TRANSMISSION CASE AND
REAR EXTENSION HOUSING

Same as for the FAW71B.

BEARING
Same as for the F4W71B.

GEARS AND SHAFTS

1. Check all gears for excessive wear,
chips or cracks; replace as required.

2. Check shaft for bending, crack,
wear, and worn spline; if necessary,
replace.

3. Measure backlash in gears.

Main drive and
counter drive gear:
0.05 to 0.10 mm
{(0.0020 to 0.0039 in)
1st, 2nd, 3rd, Sth and
Ieverse gears:
0.05 to 0.20 mm
(0.0020 to 0.0040 in)

If the above limits are exceeded,
replace drive and driven gears as a set.
4. Measure gear end play:

Ist gear:

0.32 t0 0.39 mm

(0.0126 to 0.0154 in)
2nd gear;

0.12 t0 0.19 mm

(0.0047 to 0.0075 in)
3rd gear:

0.13t0 0.37 mm

(0.0051 to 0.0146 in)
OD gear (on mainshaft):

0.32 t0 0.39 mm

(0.0126 to 0.0154 in)

BAULK RING
Same as for the F4W71B.

OlIL SEAL
Same as for the F4W71B.

ASSEMBLY

To assemble, reverse the order of
disassembly. Observe the following in-
structions.

FRONT COVER ASSEMBLY

Same as for the F4W71B.

REAR EXTENSION
ASSEMBLY

1. Wipe clean seal seat in rear exten-
sion housing; press fit oil seal in place.

Coat oil seal and bushing with gear
oil for initial lubrication. See Figure
MT-65.

Front

TM355
Fig. MT-65 Rear extension oil seal

MT-18

2.  Apply multi-purpose grease to
O-ring and plunger grooves in striking
rod.

Insert striking rod with striking rod
guide through rear extension.

3. Install striking lever on front end
of striking rod. Install lock pin and
torque screw to 0.9 to 1.2 kg-m (7 to
9 ft.b).

4. Install mainshaft bearing by
lightly tapping around it with a soft
hammer.

5. Insert reverse idler shaft in
adapter plate.

Make sure that the cut-out portion
of reverse idler shaft is lined up with
inner face of adapter plate.

6. Install bearing retainer in adapter
plate.

Align bearing retainer with reverse
idler shaft at the cut-out portion of
this shaft, torque screws to 1.9 to 2.5
kg-m (14 to 18 ft-Ib) and stake each
screw at two points with a punch. See
Figure MT-66.

TM764
Fig. MT-66 Staking screw

7. Install countershaft rear bearing
in adapter plate by lightly tapping
around it with a soft hammer.

GEAR ASSEMBLY

Clean all parts in solvent and dry
with compressed air.

Synchronizer assembly

Same as for the F4W71B,

Overdrive gear synchronizer
assembly

1. Assemble reverse & OD synchro-
nizer assembly.
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2. Assemble overdrive gear assem-

bly.

Anchor block

Position synchronizer ring, band

brake, thrust block and anchor block
on overdrive clutch gear; install circlip.

Synchro ring

Bandbrake

Circlip 4

TM449

Fig. MT-67 Installing overdrive gear assembly

Mainshaft assembly

Same as for the F4AW71B.

Countershaft assembly

Same as for the F4W71B.

Main drive gear assembly

Procedures are the same as for the
F4W71B transmission, except as
follows:

1. Insert countershaft and mainshaft
into adapter plate, and place adapter
plate in a vise with setting plate.

Install snap ring, spacer, needle
roller bearing, reverse idler gear, spacer
and snap ring.

B

. TM451
Fig. MT-68 Reverse idler gear

MT-19

2. Assemble OD & reverse synchro-
nizer assembly, OD gear bushing,
needle bearing, OD gear assembly,
steel ball, and thrust washer on main-
shaft rear side. Before installing steel
ball, apply grease to it.

3. Install new mainshaft nut, and
tighten it temporarily.

4. Install counter reverse gear,
counter Sth gear, bearing and new
countershaft nut. Tighten nut tem-
porarily.

5. Tighten mainshaft countershaft
nuts and stake nuts at groove in shafts
with a punch. Tightening procedures
for the mainshaft nut are the same as
those for the FAW71B.

Shift forks and fork
rods assembly

Same as for the FAW71B.

TRANSMISSION ASSEMBLY
Same as for the F4W71B.

INSTALLATION

Same as for the F4AW71B.
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SERVICE DATA AND SPECIFICATIONS
GENERAL SPECIFICATIONS

Transmission type FAW71B FS5W71B
Synchromesh type Warner Warner + Servo
1 3 1 3 5§
Shift type
2 4 R 2 4 R
Gear ratio
Ist 3.321 3.321
2nd 2.077 2.077
3rd 1.308 1.308
4th 1.000 1.000
Sth - 0.864
Reverse 3.382 3.382
Final gear ratio 3.545 ' 3.545
Speedometer gear ratio 17/6 17/6
Oil capacity  (US pt, Imp pt) 1.7(3%, 3) 204%,3%)

MT-20
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TIGHTENING TORQUE

Installation Unit: kg-m (ft-1b)
Engine to transmission installation bolt ...........cccocvvieceiieiieeieiccreeeee s 4.41t059(32to043)
Transmission to engine rear plate bolt .........cccccocoviieiiniiiiniccieee e, 09t01.2(7t09)
Clutch operating cylinder installation bolt ..........ccccceevevvreeiieniecieece e 2.5t03.0(18 to 22)
Rear mounting insulator to transmission installation bolt ...........c..ccccuvvenvvennnenn. 0.8to 1.1 (6to8)
Crossmember mounting bolt ..........cc.ooovviiiiiiiiiiiciiiec et e 3.2t03.7(23t0 27)
Propeller shaft to diff. installation bolt .........c.coeiivicmiincciinni e 3.5t04.5(25to 33)
Gear assembly
Rear extension installation DOt  ........ccoocevieveiceiicii v 1.6 10 2.1 (12to 15)
Front cover installation DOLt .......ccccviviveeniiiiiiniieeeecnieeeeeseseeresssnessssss svonsnnes 1.6t02.1(12to 15)
Bearing retainer to adapter plate SCIEW ..........cceovviiiiieeeiieeneiecieeenessneeemeene 1.91t02.5(14to 18)
MainShaft MUL ..ooiiiicccce e s eb s e st st s st e st s b eme 14.0t017.0 (101 to 123)
Check Dall PIUG  ovviiriie ettt sbe e be st er e s esbessnassnasnane 1.9t02.5(14 to 18)
Striking 16VET I0CK PIN ....civiiiviiieiirne et et saee st srse e s aessassessss seseas 09t01.2(7t09)
Reverse select TEtUIN PIUE ....vvecuviiiiieiii ettt srre et e e sesbeessaneans 09t01.2(7t09)
Speedometer sleeve locking plate NUL .......cccccvevveeriioreenienieniecrenrieeeassressesnsssees 04t00.5(3t04)
Reverse 1amp SWItCH ...c.ccvviivviiiiiiiiciccicie e e eaecbesrnessesesnene 2.0t03.0(14 to 22)
Gear Oil fIller PIUG ...vvicei ittt rae s e e e e e st e e ssae s e s srae ernns 2.5t0 3.5 (18 to 25)
Gear 06l Arain PIUE ....c.ecvveviiiiiie et e sre e e s seecrresrae s s besnr s seseseeraesrsananen 2.5t03.5 (18 to 25)
SPECIFICATIONS
Gear backlash Unit; mm (in)
Maindrive gear to counter drive Bear .........ovcvcevveinieniinsnnirniscsnsresssessessnasrsssnees 0.05 to 0.10 (0.0020 to 0.0039)
TSE BRAT 1uvvvvveereirererreeesressraeseseressuereseaestasasssasseessssesarasensensersesassesesassasanessassssseren 0.05 to 0.20 (0.0020 to 0.0079)
200 GEAT 1veevereeierveerreraesrestestesieseensestssrasasstastsssssasesseseansesstensasnesranssorsessarsestassses 0.05 to 0.20 (0.0020 to 0.0079)
30d BOAT ..vvvvvrviriniesrnrieresiiesneiersee s e sresss e s aaesasaseneas ceeseesnsnnnen voreraenns eresennns 0,05 to 0,20 (0.0020 to 0.0079)
OD BEAT .eovvvvieieeriesinererisesssesseseessessesssenseesassnsesssssasassssssesnonsassraasssaessssssnssnonsen 0.05 to 0.20 (0.0020 to 0.0079)
Gear end play
ISE BOAT oottt et e s s s e e s bbb e e b e s saen et b e e st e e e e beeresesbenans 0.32 t0 0.39 (0.0126 to 0.0154)
DDA BRAT ..vvoveeeeee e eeessees e sess s s st s st st st s en s 0.12 to 0.19 (0.0047 to 0.0075)
BIA BEAT ettt sttt e e b sr ettt se e e e e ar e sre st st et arnenasane 0.13 t0 0.37 (0.0051 to 0.0146)
OD AT ceuieeiieiiriciee st ectesterae st e e se et te s atee st e st sbas e ar e atsatestan e steesteseesean e et asatantene 0.32 to 0.39 (0.0126 to 0.0154)
COUILET AT ..evvvivieeerieitirteeeraerstestesseessessensessestassesansssseassansansesansnsessessesasnsanean 0.01 to 0.21 (0.0004 to 0.0083)
Reverse idler gear .......c..cccvvevveneen. feveerreerrreesteeseeesaneeraseesseraterersaeesrenaaeeessranns 0.05 to 0.20 (0.0020 to 0.0079)
Clearance between baulk ring and gear
ALLRATS ..vivviviieiiiieieeeieereeeesresesesteeseesssessesssessesssnessessssersasnaessossessssnan venaes 1.25 to 1.60 (0.0492 to 0.0630)
Counter bearing adjusting Shilm ..........ccoccevveerieienienerieneniesee s seesiesassesssssssasesssseones 0.6 (0.024)
0.5 (0.020)
0.4 (0.016)
0.3(0.012)
0.2 (0.008)

0.1 (0.004)

MT-21
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Difficult to intermesh gears

Causes for difficult gear shifting are classi-
fied to troubles concerning control system
and transmission. When gear shift lever is
heavy and it is difficult to shift gears, clutch
disengagement may also be unsmooth. First,
make sure that clutch operates correctly,
and inspect transmission.

Worn gears, shaft, and/or beéring.

Insufficient operating stroke due to worn or
loose sliding part.

Faulty or damaged synchronizer.

Replace.
Repair or replace.

Replace.

Gear slips out of mesh.

In most cases, this trouble occurs, when
interlock ball, check ball, and/or spring is
worn or weakened, or when control system
is faulty. In this case, the trouble cannot be
corrected by replacing gears, and therefore,
trouble shooting must be carried out care-
fully. It should also be noted that gear slips
out of mesh due to vibration generated by
weakened front and rear engine mounts.

Worn interlock ball.

Worn check ball and/or weakened or broken
spring.

Worn fork rod ball groove.

Worn or damaged bearing.

Worn or damaged gear.

Replace.
Replace.

Replace.
Replace.
Replace.

Noise

When noise occurs with engine idling and
cecases when clutch is disengaged, or when
noise occurs while shifting gears, it is an

indication that the noise is from transmis-
sion.

Insufficient or improper lubricant.

Oil leaking due to faulty oil seal or sealant,
clogged breather, etc.

Add oil or replace
with designated oil.

Clean or replace.

Transmission may rattle during engine \Yorn bearing (High humming occurs at a Replace,
idling high speed.).

Check air-fuel mixture and ignition Damaged bearing (Cyclic knocking sound Replace.
timing. occurs also at a low speed.).

After above procedure, readjust engine Worn spline. Replace.
idling.

1cling Worn bushing. Replace.

MT-22
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SPECIAL SERVICE TOOLS

Tool number - For Reference
Description
No. & Unit: mm (in) use page or
tool name ' on Figure No.
1. ST23540000 For removal of fork rod retaining pin. All Fig. MT-12
Fork rod pin models
punch
150 (5.91) —+
| ——— 'l
10 (0.39) dia.
2. ST22360002 For assembly of counter drive bearing,. F4W71B| Fig. MT-39
Drift C FSSW.
71B
FSSW-
63A
150 (5.91)
outer dia, 32 (1.26)
inner dia, 23 (0.91) SE034
3. ST23800000 For assembly of main bearing. F4W71B | Page MT-10
Transmission ESSW-
adapter 71B
F4W63L
480 (18.90)
outer dia, 44 (1.73)
inner dia. 31 (1.22)  5%0%7
4. | ST23810001 For setting adapter plate in a vise. F4W71B | Fig. MT-11
Setting p]ate FSSW- Flg. MT-12
adapter 71B
SE132

MT-23
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Tool number Description For Reference
No. & P . . use page or
Unit: mm (in) .
tool name on Figure No.
5. S$T22520000 For removal and assembly of mainshaft nut. F4W71B | Fig. MT-43
Wrench FS5W-
{38 mm 71B
(1.50 in)] FS5W-
38 (1.50) 63A
100 (3.94)
SE313
6. ST23860000 For assembly of counter drive gear. F4W71B| Fig. MT-39
Counter gear FS5W-
drift 71B
155 (6.10)
outer dia. 38 (1.50)
inner dia. 33 (1.30) SE039
7. KV31100400 For assembly of mainshaft, countershaft, counter drive gear and F4W71B | Fig. MT-34
Transmission counter drive bearing. FS5W- | Fig. MT-36
press stand 48 (1.89), 75 (2.95) 71B Fig. MT-41
[0 D o]
S
 S— TM438
8. ST30031000 For replacing bearing. All Fig. MT-20
Bearing puller except Fig. MT-22
F4W60A
outer dia. 80 (3.15)
inner dia. 50 (1.97)
SE041

MT-24




Manual Transmission

Tool number For Reference
No. & Description use page or
tool name Unit: mm (in) on Figure No.
9. KV32101330 For removal of mainshaft end bearing, counter overdrive gear and FS5W- | Fig. MT-61
bearing. 71B

Bearing puller

SE308

MT-25




