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MT-2 R150F MANUAL TRANSMISSION — PRECAUTION, PREPARATION

PRECAUTION

When working with FIPG material, you must ocbserve the following.

Using a razor blade and gasket scraper, remove all the old FIPG material from the gasket surfaces.
Thoroughly ciean all components to remove all the loose material.

Clean both sealing surfaces with a non—residue solvent.

Apply FIPG in an approx. 1 mm (0.04 in.) wide bead along the sealing surface.

Part must be assembled within 10 minutes of application. Otherwise, the FIPG material must be

MTOTG -0

removed and reapplied.

PREPARATION
SST (SPECIAL SERVICE TOOLS)

09316-60011 Transmission & Transfer Bearing

MTOHX -0

\\x_g—,,:.v:g@ g—-’® Replacer
e
(09316—00011) Replacer Pipe o . ] .Out.put shaft raar.boarir-i.g

@j Gear spline piace No.5

(09316—00031) Replacer 'B* Sth gear

(09316—00071) Replacer “F" . . Output shaft rear bearing
Qutput shaft center bearing

09506—35010 Differential Drive Pinion Rear Input shaft bearing
Bearing Replacer

09850-00020 Bearing Remover

09950—-40010 Puller B Set Output shaft rear bearing

08950-50010 Puller C Set Gear spline piece No.5

/{“’h/f %ﬁm 09950-60010 Replacer Set

@ (09951 -00510) Replacer 51 N S Front bearing reta-i-r;a.r. (:.'l.“-.séa.l
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R150F MANUAL TRANSMISSION — PREPARATION

@ (09951 -00570) ”Iﬁapfacar 57 Transfer adaptor oil seal

(09951—-00620) Replacer 62 . . Counter reat bearing

09950-70010 Handle Set

--._.____'//".

j ~ (09951-07150) Handle 150

RECOMMENDED TOOLS '
09031-00030 Pin Punch .
09040—00010 Hexagon Wranéh Set .
09042-00020 Torx Socket T40 . W
09905-00012  Snap Ring No.1 Expander . |
|
EQUIPMENT
f Dial indicator I|
| Calipers
| Micrometer

i Torque wrench

Feeier gauge

Magnatic fingar . 4]
LUBRICANT

ltem Capacity F Classification
APIGL—4 or GL—-5

Manual transmission oil 2.2 liters (2.3 US ats, 1.9 Imp. ats)
‘ SAE 75W 90
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R150F MANUAL TRANSMISSION — PREPARATION, TROUBLESHOOTING

SSM (SPECIAL SERVICE MATERIALS)

MG -0

i 0882600080 Seal Packing 1281, Intermediate plate x Transmission
THREE BOND 1281 or equivalent case
(FIPG) Front bearing retainer x
Transmission case
08833—-00080 Adhesive 1344, Straight screw plug

THREE BOND 1344,
LOCTITE 242 or equivalent

Shift lever housing set bolt
Front bearing retainer set bolt

TROUBLESHOOTING

MEGTA -8

Use the table telow to help you find the cause of the problem. The numbers indicate the priority
of the likely cause of the problem. Check each part in order. If necessary, replace these parts.
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\ Parts 2 2 = - B 5 ®
2| 8 5 B8 |§
\ Name ElEl=|o 2| |5 o
~ o © Z - ® o 2 —
.g — p= o 3 g’ E ° — g
_ Z2l8|s|s|&£|s|E|8|8|2!%
3 e |8 |E|s|s & $[(s]|§|¢ 3
o -~ —_ = o -
2lg|slsl2|2(2|3 S |c|2|%8 3
s 5|s(S BIE18|23 L[§(2]F) 8 |
Trouble Sl=218]|s ? 2 3| 8|12 2|2 -
S|1ZIc|d|2%|= 8|32 |8|5|2|¢5 |
- 53|68 6|6 |8|o 8|8 & & a|la|b
| T |
Noise 1 2 [
| | 3.3 '
| Oil leakage 112123 [
Hard to shift or will not shift 1 2 3 |
Jumps out of gear 1 2 3 3 | {
= o l
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R150F MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND MT-5
INSTALLATION(1KZ—T, 1KZ—TE)

ASSEMBLY REMOVAL AND
INSTALLATION
(IKZ—-T, 1KZ—TE)

Mo - 01

COMPONENTS

1KZ-T Engine :

Transmission
Shift Lever Knob

—) o—Transfer Shift Lever Knob
" Transmission Shift Lever
> | Transfer Shift Lever
Snap Ring
i T3 w/ ABS or / and Diff. Lock :

Upper Console Panel !

.

] ??’
i |: ! T m’ |_Low Position Switch Connector
Shift Lever Boot% ,/" TSN 0| ['3(750. 54) [

st Ralatmer |_-“4WD Positon  Speed Sensor [ g-e 1 e
3 Rear Propeller

S H h nnector Conneciof r _.a%
38 (@00, 29) | | 72(730.53) | Switc Coxs T i . Shaft
r " o
Back-Up Light Switch Connector——w-__h-- Vo S= i e
e : . S\ -I' - \ s .
& i {

-"il

v 65 (650, 48) |

No.3 Crossmember

Clutch Release Cylinder
and Line Bracket

- -n‘
: < .-
Front Propeller Shaft™ 1 : ) ) i _
(74 (750,54) %o 74 (750,54) g/ 65 (660, 48) |
Front Exhaust Pipe -—f?‘m T 108(1,100, 80)

@ Gasket—Q .. & Gasket

Front Differential

Front Differential Rear
9 Mounting Cushion

{ 108(1,100,80) |

“;',.
b ’

. [ 25(260,19) |

"62 (630, 46)

*

No.1 and No.2 Engine Under Cover

N-m (kgf-cm, ft-Ibf) | . Specified torque
& Non-reusable part




R150F MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND

Y-S INSTALLATION(1KZ—T, 1KZ—TE)

1KZ-TE Engine :

Transmission Shl!l—‘o {———Transfer Shift Lever Knob
Lever Knob

Transfer Shift Lever

and Retainer

! Snap Ring
¢ Transmission Shift B |
Upper Console ?',' Lever _# w/ ABS or / and Diff. Lock ;
Panel P P %
R -, '
o=y o > Low Position Switch Connector
i

Pt ” Center Diff. Lock Position

; __ ————— Switch Connector Speed
[ 39 (400, 29) | _72(730.53) | _Sensor Rear Propeller
' . : X5 =% Connector Ly Shaft
Back-Up Light Switch o Foliars
Connector
Transmission with Transfer

-

Starter ol

[ a7 (380,27) T T®
\\ pe:
\\ -
Ay

Clutch Release Cylinder s~
and Line Bracket

Front Propeller Shail—--~
74 (750, 54)—I-4 ey [ 74 (750,54) | 'f-
Front Exhaust Pipe 43 (“@7; 18 (185,13) @

[T108(1,100, 80
OGa!sket & ‘Gas“e‘ ( —-’—J—”‘ No.3 Crossmember

ool

e se0 a1 |

Front Differential

Front Differential Rear
Mounting Cushion

25 (260, 19) ~—~{108(1,100, 80) |

No.1 and No.2 Engine Under Cover

[ e ——

_N-m (kgf- cm, ft- ft-1bf) | | : Specified torque

@ Non-reusable part

00918




R150F MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND
INSTALLATION(1KZ—T, 1KZ—TE)

TRANSMISSION REMOVAL

MT-7

Mros -0t

Down

‘ 1. REMOVE TRANSMISSION SHIFT LEVER
(a) Remove the upper console panel,
(b) Remove the 4 screws, shift lever boot and retainer.
(c) Cover the shift lever cap with a cloth.
(d) Pressing down on the shift laver cap and rotate it

Counterclockwise counterclockwise to remove.
it (e) Pull out the shift lever.

INSTALLATION HINT: Apply MP grease to the tip of

Installation the shift lever.

Select Return Spring 1_ ) 2. REMOVE TRANSFER SHIFT LEVER
i ront

-’j:{} Using pliers, remove the snap ring and pull out the
- shift lever.
A HINT: Shift the transfer shift lever to the "H4" (1KZ—

;) 2 T engine) or "HL" (1KZ—TE engine) position.
AN INSTALLATION HINT: Apply MP grease to the tip of

"= Tip of Shift Lever the shift lever.

0611

3. RAISE VEHICLE AND DRAIN TRANSMISSION OIL
Filler Plug B R Oil grade: API GL—4 or GL—5
NN AT R Viscosity: SAE 75W—90
o Ny Oil Level Capacity: 2.2 liters (2.3 US qts, 1.9 Imp. qts)
(50 -5 mm Torque: 37 N-m (380 kgf-cm, 27 ft-Ibf)
REMOVE NO.1 AND NO.2 ENGINE UNDER COVERS
REMOVE FRONT AND REAR PROPELLER SHAFTS
(See page PR—3)
_ 6. REMOVE CLUTCH RELEASE CYLINDER

&

<7~ Drair
= Drain Plug

Remove the 2 bolts and release cylinder.
Torque: 12 N-m (120 kgf-cm, 9 ft-1bf)
7. DISCONNECT THESE CONNECTORS:
e Back—up light switch connector
e Speed sensor connector
* 1KZ—T Engine:
4WD position switch connector
e 1KZ—TE Engine:
Center diff. lock position switch connector
e w/ ABS or / and Diff. Lock:
Low position switch connector

8. REMOVE FRONT EXHAUST PIPE

(a) Remove the 3 nuts and gasket from the exhaust
manifold.
Torque: 62 N.-m (630 kgf.-cm, 46 ft.1bf)

(b) Remove the 2 bolts, springs, gasket and pipe.
Torque: 43 N-m (440 kgf-cm, 32 ft-Ibf)




MT

MT-8

R150F MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND

INSTALLATION(1KZ—T, 1KZ—TE) _

(a)
(b)

(c)

(a)

(b)

(a)
(b)
(c)

10.

y & 1N

p

13.

14.

15.

REMOVE NO.2 REAR END PLATE
Remove the 4 bolts and No.2 rear end plate.
Torque: 37 N-m (380 kgf.cm, 27 ft.Ibf)

REMOVE NO.3 CROSSMEMBER

Support the transmission rear side.

Remove the 4 set bolts of the engine rear mounting.
Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf)

Remove the 4 bolts, nuts and crossmember.

Torque: 65 N-m (660 kgf-cm, 48 ft-Ibf)

REMOVE ENGINE REAR MOUNTING

Remove the 4 bolts and engine rear mounting from
the transmission,

Torque: 65 N-m (650 kgf-cm, 48 ft-Ibf)

6 Door of 1KZ—TE Engine:

REMOVE NO.4 CROSSMEMBER

Remove the 4 bolts, nuts and crossmember.

Torque: 85 N.-m (880 kgf-cm, 48 ft-1bf)

JACK UP TRANSMISSION SLIGHTLY

Using a transmission jack, support the transmission.

DISCONNECT STABILIZER BAR

Remove the 2 set bolts and nuts of the stabilizer bar
bracket.

Torque: 25 N-m (260 kgf-cm, 18 ft-1bf)

Disconnect the stabilizer bar.

REMOVE FRONT DIFFERENTIAL REAR MOUNTING
CUSHION

Using a hexagon wrench, remove the nut.

Torque: 87 N-m (880 kgf-cm, 64 ft-Ibf)

Remove the 2 bolts and rear mounting cushion.
Torque: 108 N-m (1,100 kgf-cm, 80 ft-Ibf)

Lift up the front differential to lower the companion
flange side.



R150F MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND
INSTALLATION(1KZ—T, 1KZ—TE)

Starter Set Nut 16. REMOVE STARTER
\%\ (a) Remove the set bolt of the starter lower side with the
/E{ J ﬁQ’\ - clutch line bracket.

0)
Q (\%\v Torque: 38 N-m (400 kgf-cm, 29 ft-1bf)
7
r} 1.|

_,,_..-f'ﬁ

(b) Disconnect the connector and wire, and remove the

Lﬁh ()P+ set nut of the starter upper side and starter.
/ f‘\\/ ke m/&,: Torque: 39 N-m (400 kgf-cm, 29 ft-1bf)
f \4}: °/7 17. REMOVE TRANSMISSION WITH TRANSFER
Sta”er Set Bolt | of — (a) Disconnect the wire harness from the transmission.

(b) Remove the 5 transmission mounting bolts from the
engine.
Torque: 72 N-m (730 kgf-cm. 53 ft:Ibf)

(c) Pull out the transmission with the transfer down and
toward the rear.

18. REMOVE TRANSFER FROM TRANSMISSION

(a) Disconnect the breather hose and remove the 8 trans-
fer adaptor rear mounting bolts.
Torque: 24 N-m (240 kgf-cm, 17 ft.Ibf)

(b) Pull the transfer straight up and remove it from the
transmission.
HINT: Take care not to damage the transfer adaptor
oil seal with the transfer input gear spline.

— INSTALLATION HINT: Apply MP grease to the trans-

fer adaptor oil seal.

TRANSMISSION INSTALLATION

MT O -0

Installation is in the reverse order of removal.
HINT: After installation, do the road test.
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MT-10 R150F MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND
INSTALLATION(5VZ —FE)

ASSEMBLY REMOVAL AND
INSTALLATION
(5VZ—FE)

WToFe 01

COMPONENTS

Transfer Shift Lever Knob

Center Diff. Lock Position Switch Connector
Transmission

Shiit Lever Knob™ U Y Transmission | Transfer Shift Lever
" c | (L. Shift Lever Snap Ring
pper Console g(ﬂ"‘ ,’-1 w/ ABS or/ snd Dif, Lock :

Panel
? ? 38 (400 29 ) / % Low Position Switch Connector

Speed Sensor Connector

Shift Lever Boot

and Retainer Rear Propeller

Shaft

Back-Up Light Switch Connector £ ,..---_;'.' 74 (750, 54)
[ 39(400,29) | ") e 780, 59) |
Stafere Gb'z'; Ve $ — ——Transmission with Transfer
' o - :' [ 12(120,9)
Clutch Release Cylinder and Line 2 5 Door :

10
A

'
el

w/ Oxygen Sensor: e

4%1 ol
N2 Front Propell ]

'% ront ;:;:;ae;‘?hah [P d—{" 7?:,?1 No.4 Crossmember
E : " QGasket '

"L&' Engine Rear Mounting

Oxygen Seni«;or Connector | 48 (490,35 }——4 ) e
( . @/wms 18 (185, 13)} (> o%———] 65 (660, 48) |
D 01"y s ¥< {1. e :

@ Gasket

Rear End Plate- <Rk = B T
TR e 1 65 (650, 48) 65 (660, 48)
LHD : | 18 (185,13) rNJJJ:] S _l l

\'; .
........ ‘-.._._ 19 (180, 14)[ /Front Exhaust Pipe

@ 62 (630,46) o B
Bracket— ‘?\'L %\ No.2 Exhaust Pipe Support Bracket

44 (450, 33)}——'*\' Catalytic Converter Bracket

@ Gasket
w/ Oxygen Sensor:

48 (490, 35) 5
QGaskel/

No.2 Front Exhaust Pipe ——

& | 62 (630, 45)

N m {kgf cm, ft- Ibf) : Specified torque
0 Non-reusable part

No.3 Crossmember

Hl:ioDE:Exhaust Pipe “ (:450._3:3f] {_ﬁmo.gs)
e g — 19 “m { No.1 and No.2 Engine Under Cover
@ Gasket ’?‘f"ﬁ == @ Casket ‘
—~—— \@ Ny '___No.1 Front
| S \ o ﬂ;‘t‘ Exhaust Pipe

— - __Rear Flan

62 (630,46)——% 42

@ 62 (630, 46) “Converter Retainer




R150F MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND

INSTALLATION(SVZ —FE) WEA
R TRANSMISSION REMOVAL -
own
‘ 1. REMOVE TRANSMISSION SHIFT LEVER
(a) Remove the upper console panel.
(b) Remove the 4 screws, shift lever boot and retainer.
(c) Cover the shift lever cap with a cloth.
(d) Pressing down on the shift lever cap and rotate it
Counterclockwise counterclockwise to remove.
oy | (e) Pull out the shift lever.
INSTALLATION HINT: Apply MP grease to the tip of
i the shift lever.
. Installation
Select Return Spring 2. REMOVE TRANSFER SHIFT LEVER

Using pliers, remove the snap ring and pull out the
shift lever.

HINT: Shift the transfer shift lever to the "HL" posi-
tion.

INSTALLATION HINT: Apply MP grease to the tip of
the shift lever.

S

| 03

Filer PG 7 5> ~ 3. RAISE VEHICLE AND DRAIN TRANSMISSION OIL

e DT Mo Level Oil grade: API GL—4 or GL—5
*\-:::i\‘\‘o -5 I'rl'lm

Viscosity: SAE 75W—90
Capacity: 2.2 liters (2.3 US qts, 1.8 Imp. qts)
Torque: 37 N-m (380 kgf-cm, 27 ft:1bf)

4. REMOVE NO.1 AND NO.2 ENGINE UNDER COVERS

5. REMOVE FRONT AND REAR PROPELLER SHAFTS
(See page PR—3)

6. REMOVE CLUTCH RELEASE CYLINDER AND LINE
Remove the 4 bolts and release cylinder and line.
Torque: 12 N-m (120 kgf-cm, 9 ft-1bf)

7. DISCONNECT THESE CONNECTORS:

e Back—up light switch connector
e Speed sensor connector
e Center diff. lock position switch connector
e w/ ABS or / and Diff. Lock:
Low position switch connector

8. LHD:
REMOVE FRONT EXHAUST PIPE
(a) Disconnect the ring. remove the 2 bolts and support
bracket.
Torque: 19 N-m (180 kgf-cm, 14 t-1bf)
(b) Remove the 2 bolts, bracket and gaskst.
Torque: 48 N-m (480 kgf-cm, 35 ft-lbf)
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R150F MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND

INSTALLATION(5VZ—FE)

(c)
(d)

(e)

(a)

(b)

(c)

(d)

(e)

(a)
(b)

(c)

10.

11.

12.

w/ Oxygen Sensor:

Disconnect the oxygen sensor connector.

Remove the 3 bolts and brackst.

Torque: 44 N-m (450 kgf-cm, 33 ft-Ibf)

Remove the 3 nuts, front exhaust pipe and 2 gaskets.
Torque: 62 N-m (630 kgf-cm, 46 ft.Ibf)

RHD:

REMOVE NO.1 AND NO.2 FRONT EXHAUST PIPES
Disconnect the ring, remove the 2 bolts and support
bracket.

Torque: 19 N-m (190 kgf-cm, 14 ft-Ibf)

Remove the 2 bolts, retainer and gasket.

Torque: 48 N-m (480 kgf-cm, 35 ft.Ibf)

w/ Oxygen Sensor:

Disconnect the oxygen sensor connector.

Remove the 3 nuts (A). 2 bolts (B), 2 gaskets and
No.1 front exhaust pipe.
Torqus:

Nut A: 62 N-m (630 kgf-cm. 46 ft:Ibf)

Bolt B: 48 N-m (490 kgf-cm, 35 ft-Ibf)
Remove the 3 nuts (C), gasket and No.2 front exhaust
pipe.
Torque:

Nut C: 62 N-m (630 kgf-cm, 46 ft-ibf)

REMOVE REAR END PLATE
Remove the 4 bolts and rear end plate.
Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf)

REMOVE NO.3 CROSSMEMBER

Support the transmission rear side.

Remove the 4 set bolts of the engine rear mounting.
Torque: 18 N-m (185 kgf-cm, 13 ft-1bf)

Remove the 4 bolts, nuts and crossmember.

Torque: 65 N.-m (660 kgf-cm, 48 ft.Ibf)

REMOVE ENGINE REAR MOUNTING

Remove the 4 bolts and engine rear mounting from
the transmission.

Torque: 65 N-m (650 kgf-cm, 48 ft-1bf)



R150F MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND MT-13
INSTALLATION(SVZ—FE)

13. 5 Door:
REMOVE NO.4 CROSSMEMBER
Remove the 4 bolts, nuts and crossmember.
Torque: 65 N-m (660 kgf-cm, 48 ft-Ibf)
14. JACK UP TRANSMISSION SLIGHTLY
Using a transmission jack, support the transmission.

15. REMOVE STARTER
(a) Disconnect the connector and wire from the starter.
(b) Remove the 2 bolts and starter.
Torque: 39 N-m (400 kgf-cm, 29 ft.1bf)
16. REMOVE TRANSMISSION WITH TRANSFER
(a) Disconnect the wire harness from the transmission.
(b) Remove the 6 transmission mounting bolts from the
engine.
Torque: 72 N-m {730 kgf-cm, 53 ft-Ibf)
(¢) Pull out the transmission with the transfer down and
toward the rear.
17. REMOVE TRANSFER FROM TRANSMISSION
(a) Disconnect the breather hose and remove the 8 trans-
fer adaptor rear mounting bolts.
Torque: 24 N-m (240 kgf-cm, 17 ft.lbf)

I
Q\\zﬁgﬁf (b) Pull the transfer straight up and remove it from the
T‘%’f_{ transmission.
rrv’%ﬁ\: HINT: Take care not to damage the trz.msfar adaptor
NS e domitdr oil seal with tha transfer input gear spline.

INSTALLATION HINT: Apply MP grease to the trans-
fer adaptor oil seal.

MTOFU-C3

TRANSMISSION INSTALLATION

Installation is in the reverse order of removal.
HINT: After installation, do the road test.
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R150F MANUAL TRANSMISSION — COMPONENT PARTS REMOVAL AND

MI-14 INSTALLATION

COMPONENT PARTS REMOVAL AND
INSTALLATION
COMPONENTS

MTED - 0C

% Straight Screw Plug

10 (190, 14)
Back Up Light Switch
5VZ-FE Engine : (450 32)

Clutch Housin
‘ 2 & Gasket
Drain Plug
37 (380, 27) | 10( 180, 14}
/"" :

Front Bearing

Retainer
@ Intermediate Plate
36(380,27) | Filler Plu
- P Fni
1K2Z-T , 1KZ-TE %8 Snap Ring
Engine : - —1 @ Gasket
| 17 (170,12)

Yy ?,—@ms,ml
il

i
(55 680,57 Restrict Pin Ly |
o - 37(380.27) | @——Comml Shift Lever Retainer

Cluteh Housing @——— & Oil Deflector

Transfer Adaptor

Restrict Pin
@ a7 (300,21 |
*Straighl Screw Plug
19 (190,14) |

Oil Receiver —— &~ -

| 37 (380, 27) |

[N'm (kgf-cm, ft-Ibf) | : Specified torque
& Non-reusable part
% Precoated part

N¥E |



R150F MANUAL TRANSMISSION — COMPONENT PARTS REMOVAL AND MT-15
INSTALLATION

Output Shaft Assembly

Synchronizer Ring

& Bearing A\ ’f:j\"'“ 2 & Bearing
= : - ‘\/ U 4 Spacer
VL | Rear Beanng Retainer
Bearing : @_ Snab Rin
Input Shaft p 9
Snap thg

Int diate Plat 18 (185 13)
mermediate Tae . RN\ Gear Spline Piece No.5

e Reverse Idler Gear Shaft

Counter Gear
’ Reverse Synchronizer
Pull Ring

| Shifting Key Synchronizer

1 > 4 Spring ~Cone Ring
. : Countewmg Key f
| Thrust | 5th Gear SR

& Front Bearing

Snap Hlngg@é S

Middle East and Australla s

-4 Washer

]
I
: \
——é A ! : ; e, | 50\
113 (130,9) | —[FA .l S,lia—"gh“ﬂl f"i_:-:: _ Snap Ring
' | iSnap - " | 5th Synchronizer Ring

Qil
Separator

-l !ng &Hub Sleeve No.3

| Reverse Synchronizer Ring
k\, gee\;?rse Idler Needle Roller Bearing
[ 20 (200,14)] Gﬂ_lj' 2 Counter Gear Rear Bearing

Snap Ring—a

g Shift Fork Shaft No.2
20 (200,14
28 {256.14 | A ¢—————Interlock Pin
= Stralght Pin
Rin
N S"ap it Shift Fork Shaft No.1
Shift Fork No.2 — _\'_ T Werlock Pin
Slotted Spring Pin
@ | 20(200,14) | ———‘—‘“ Snap ng
\ Shtfl Fork
Shift Fork No.1 i3 - Shaft No. 3 Shift Fork No.3
\ v
Spring\‘\l_\
Reverse Shift Fork lnterlock Pin e
Snap Ring ————=a 4
Except ‘ o Reverse Shift Arm &

Middle East and Australia
Shift Fork Shaft No.4

Middle East and Australia :
Shift Fork Shaft No.4 E ng

Bracket
"| 18 (185,13)
Shift Lever Housing

Shift and Select Lever

Reverse Shuﬂ Arm

N'm (kgf-cm, n, ft- lbf} | : Specified torque

0 Non-reusable part
% Precoated part
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R150F MANUAL TRANSMISSION — COMPONENT PARTS REMOVAL AND

INSTALLATION

BASIC SUBASSEMBLY SEPARATION

z.

(b)

(c)

(a)

(b)

(a)

(b)

REMOVE BACK—UP LIGHT SWITCH

Torque: 44 N-m (450 kgf-cm, 32 ft-1bf)

REMOVE CLUTCH HOUSING

Remove the 9 bolts and clutch housing.

Torque: 36 N-m (370 kgf-cm, 27 ft-Ibf)

REMOVE CONTROL SHIFT LEVER RETAINER

Remove the 4 bolts, retainer and oil deflector.

Torque: 18 N-m (185 kgf-cm, 13 ft-lbf)

REMOVE 2 RESTRICT PINS

Torque: 37 N-m (380 kgf-cm, 27 ft-Ibf)

REMOVE TRANSFER ADAPTOR

Remove the shift lever housing set bolt.

Torque: 38 N-m (390 kgf-cm, 28 ft.1bf)

Remove the 10 bolts.

Torque: 37 N.-m (380 kgf-cm, 27 ft.1bf)

Using a plastic hammer, tap the transfer adaptor,

remove the shift lever housing and shift and select

lever.

FIPG: Part No. 08826 —-00000, THREE BOND 1281 or
equivalent

REMOVE FRONT BEARING RETAINER

Remove the 8 bolts.

Sealant: Part No.08833—000080, THREE BOND 1344,
LOCTITE 242 or equivalent

Torque: 17 N-m (170 kgf-cm, 12 ft.1bf)

Using a plastic hammer, tap the front bearing retainer.

FIPG: Part No. 08826 —00090, THREE BOND 1281 or
equivalent

REMOVE BEARING SNAP RING

Using a snap ring expander, remove the 2 snap rings.

SEPARATE INTERMEDIATE PLATE FROM TRANS-

MISSION CASE

Using a brass bar and hammer, carefully tap the trans-

mission case.

Remove the transmission case from the intermediate

plate.

INSTALLATION HINT: Align the each bearing outer

race, each fork shaft end and reverse idler gear shaft

end with the case installation holes.

FIPG: Part No. 08826 —-00090. THREE BOND 1281 or
equivalent

REMOVE MAGNET FROM INTERMEDIATE PLATE
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INSTALLATION

D0RTES

10.

(a)

(b)

11.

(b)

13.

14.

15.

16.

(a)
(b)

(c)

MOUNT INTERMEDIATE PLATE IN VISE

Use the 2 clutch housing bolts, plate washers and
suitable nuts, as shown.

INSTALLATION NOTICE: Increase or decrease plate was-
hers so that the bolt tip does not protrude from the nut.
Mount the intermediate plate in a vise.

Middle East and Australia:
REMOVE OIL SEPARATOR
Remove the 4 bolts and separator.
Torque:
Boit A: 13 N-m (130 kgf-cm, 10 ft-Ibf)
Bolt B: 20 N-m (200 kgf-cm, 14 ft-lbf)

. REMOVE STRAIGHT SCREW PLUG, LOCKING BALL

AND SPRING

Using a hexagon wrench, remove the 4 plugs.

Sealant: Part No.08833 — 00080, THREE BOND 1344,
LOCTITE 242 or equivalent

Torque: 19 N-m (190 kgf.cm, 14 ft-Ibf)

Using a magnetic finger, remove the 3 springs and

balls.

REMOVE SHIFT FORK SET BOLT

Remove the 2 bolts from the shift forks No.1 and

No.2.

Torque: 20 N-m (200 kgf-cm, 14 ft.1bf)

REMOVE SLOTTED SPRING PIN

Using a pin punch and hammer, drive out the pin from

the shift fork No.3.

REMOVE SNAP RING

Using 2 screwdrivers and a hammer, tap out the 4

snap rings from each shift fork shaft.

REMOVE SHIFT FORK SHAFT NO.2 AND SHIFT
FORK NO.2

Pull out the shift fork shaft No.2 from the shift forks
No.1, No.2 and intermediate plate.

Remove the shift fork No.2 from the groove of hub
sleeve No.2.

Using a magnetic finger, remove the interlock pin
from the intermediate plate.
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INSTALLATION

Middle East and
Australia:

1 ¥ 006771

17.

(a)
(b)

(c)

18.

(a)
(b)

(c)

19.

(a)
(b)

(c)

20.

(a)

(b)
(c)

21.

REMOVE SHIFT FORK SHAFT NO.1 AND SHIFT
FORK NO.1

Pull out the shift fork shaft No.1 with the straight pin
from the shift fork No.1 and intermediate plate.
Remove the shift fork No.1 from the groove of reverse
gear.

Using a magnetic finger, remove the interlock pin
from the intermediate plate.

REMOVE SHIFT FORK SHAFT NO.3 AND SHIFT
FORK NO.3

Pull out the shift fork shaft No.3 from the shift fork
No.3. reverse shift fork and intermediate plate.
Remove the shift fork No.3 from the groove of hub
sleeve No.3.

Using a magnetic finger, remove the interlock pin
from the intermediate plate.

REMOVE SHIFT FORK SHAFT NO.4

Using a magnetic finger, remove the ball.

Pull out the shift fork shaft No.4 from the reverse shift
fork and intermediate plate.

REMOVAL NOTICE: Take care of the ball in the reverse
shift fork. It will spring out when you pull out the shift
fork shaft No.4.

Using a magnetic finger, remove the spring from the
reverse shift fork.

REMOVE REVERSE SHIFT FORK AND ARM
Remove the reverse shift fork and arm.
INSTALLATION HINT: Align the reverse shift arm to
the pivot of the reverse shift arm bracket.

Using a screwdriver, remove the E—ring.

Separate the reverse shift fork and arm.

REMOVE REVERSE SHIFT ARM BRACKET

Remove the 2 bolts and reverse shift arm bracket.
Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf)
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22. REMOVE OUTPUT SHAFT REAR BEARING

(a) Using 2 screwdrivers and a hammer, tap out the snap
ring.
INSTALLATION HINT: Select a snap ring that will
allow minimum axial play.

i Mark Thickness  mm (in.)

' 2.65 — 2,70 (0.1043 — 0.1063)
270 — 2.75 (0.1063 — 0.1083)
2.75 — 2.80 (0.1083 — 0.1102)

>

072

2.80 — 2.85 (0.1102 — 0.1122)
2.85 — 2.90 (0.1122 — 0.1142)
2.90 — 2.95(0.1142 — 0,1161)
2.95 — 3.00(0.1181 — 0.1181)
3.00 — 3.05 (0.1181 — 0.1201)
3.05 — 3.10 (0.1201 — 0.1220)
3.10 — 3.15 (0.1220 — 0.1240)
3.15 — 3.20 (0.1240 — 0.1260)
3.20 — 3.25 (0.1260 — 0.1280)
3.25 — 3.30 (0.1280 — 0.1299)
3.30 — 3.35(0.1299 — 0.1319)

1

L

3,35 — 3.40 (0.1319 — 0.1339) |
3.40 — 3.45 (0.1339 — 0.1358) '
3.45 — 3.50 (0.1358 — 0.1378)

wiz|lp|lvl|lZ2|ZT|r|x|lc|lT|O|mm|lo|lo|m

(b} Using SST, remove the rear bearing.
SST 09950—40010

INSTALLATION HINT: Using SST and a hammer, drive
in a new bearing.
SST 09316—60011
(08316—00011, 09316—00071)
23. REMOVE SPACER

24. INSPECT COUNTER 5TH GEAR THRUST CLEAR-
ANCE
Using a feeler gauge, measure the counter 5th gear
thrust clearance.
Standard clearance:
0.10 — 0.35 mm (0.0039 — 0.0138 in.)
Maximum clearance: 0.40 mm (0.0157 in.)

(O6TRG
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INSTALLATION

25. REMOVE GEAR SPLINE PIECE NO.5, SYNCHRONI-
ZER RING, NEEDLE ROLLER BEARING AND COUNT-
ER 5TH GEAR WITH HUB SLEEVE NO.3

(a) Using 2 screwdrivers and a hammer, tap out the snap
ring.
INSTALLATION HINT: Select a snap ring that will
allow minimum axial play.

MT-20

noss I

l Mark Thickness  mm (in.)
s || A 2.80 — 2.85 (0.1102 — 0.1122)
. B 2.85 — 2.90 (0.1122 — 0.1142)
c 2.90 — 2.95 (0.1142 — 0.1161)
D 2.95 — 3.00 (0.1161 — 0.1181)
E 3.00 — 3.05(0.1181 — 0.1201)
F 3.05 — 3.10 (0.1201 — 0.1220)
G 3.10 — 3.15 (0.1220 — 0.1240)

(b) Using SST, remove the gear spline piece No.5.
SST 09950-50010

(c) Remove the counter 5th gear with the hub sleeve
No.3.

INSTALLATION HINT:
® Using SST and a hammer, drive in the gear spline
piece No.5 with the synchronizer ring slots ali-
gned with the shifting keys.
SST 09316—60011 (09316—00011)
®  When installing the gear spline piece No.5, sup-
port the counter gear in front with a 3—5 |b
hammer or equivalent.
26. REMOVE THRUST WASHER AND BALL FROM COU-
NTER GEAR
27. REMOVE REAR BEARING RETAINER
Remove the 4 bolts and rear bearing retainer.
INSTALLATION HINT: Align the rear bearing retainer
to the reverse idler gear shaft groove.
Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf)
28. REMOVE REVERSE IDLER GEAR AND SHAFT
Pull out the shaft toward the rear.
INSTALLATION HINT: Align the reverse shift arm to
negs? ' o—_— the reverse idler gear shaft.




R150F MANUAL TRANSMISSION — COMPONENT PARTS REMOVAL AND MT-21

INSTALLATION

i F0I0

29.

30.

(a)

(b)

31.

REMOVE OUTPUT SHAFT CENTER BEARING SNAP
RING

Using a snap ring expander, remove the snap ring.
REMOVE OUTPUT SHAFT AND COUNTER GEAR
FROM INTERMEDIATE PLATE

Remove the output shaft, counter gear and input shaft
as a unijt from the intermediate plate by pulling on the
counter gear and tapping on the intermediate plate
with a plastic hammer.

Remove the input shaft with the needle roller bearing
from the output shaft.

REMOVE COUNTER REAR BEARING FROM INTER-

MEDIATE PLATE
Using SST and a hammer, remove the counter rear
bearing.
SST 09950—60010 (09951 —00620),
09850—-70010 (09951 —-07150)

Mrocs-od

BASIC SUBASSEMBLY REASSEMBLY

Reassembly is in the reverse order of separation.
HINT: Coat all of the sliding and rotating surfaces with
gear oil before assembly.




i

MT-22

R150F MANUAL TRANSMISSION — INPUT SHAFT

INPUT SHAFT
COMPONENTS

Snap Ring @ Bearing

+ Non-reusable part

Bearing

Input Shaft Synchronizer Ring

U

(a)
(b)

pa740

(c)

(d)

INPUT SHAFT INSPECTION

INSPECT SYNCHRONIZER RING

Check for wear or damage.

Check the braking effect of the synchronizer ring.
Turn the synchronizer ring in one direction while push-
ing it to the gear cone. Check that the ring locks.

If the braking effect is insufficient, apply a small
amount of fine lapping compound between the syn-
chronizer ring and gear cone. Lightly rub the syn-
chronizer ring and gear cone together.

NOTICE: Ensure the fine lapping compound is completely
washed off after rubbing.

Check again the braking effect of the synchronizer
ring.

Using a feeler gauge, measure the clearance between
the synchronizer ring back and gear spline end.
Minimum clearance: 0.8 mm (0.031 in.)

If the clearance is less than the minimum, replace the
synchronizer ring and gear cone by applying a small
amount of fine lapping compound.

NOTICE: Ensure the fine lapping compound is completely
washed off after rubbing.
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BEARING REPLACEMENT

TR -0

IF NECESSARY, REPLACE INPUT SHAFT BEARING
(a) Using a snap ring expander, remove the snap ring.
(b) Using a press, remove the bearing.

DE613 200543

(c) Using SST and a press, install a new bearing.
SST 09506—35010

DB620

(d) Select a snap ring that will allow minimum axial play.

Mark Thickness mm (in.)

A 2.10 — 2.15 (0.0827 — 0.0846)

8 2.15 — 2.20 (0.0846 — 0.0866)

c 2.20 — 2.25 (0.0866 — 0.0886)

D 2.25 — 2.30 (0.0886 — 0.0906)

E 2.30 — 2.35 (0.0908 — 0.0925)

F 2.35 — 2.40 (0.0925 — 0.0945) |
o661 066 G 2.40 — 2.45 (0.0945 — 0.0965)

(8) Using a snap ring expandaer, install the snap ring.
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OUTPUT SHAFT
COMPONENTS

Needle Holler Bearing

Synchronizer Ring
Shifting Key Spring l

Shifting Key -
|
!
J _ B -
- =t l
- |
Clutch Hub No2 3 e _wed
Snap Ring -~ OU‘DUI Shaft @@= __—-—"" Straight Pin

—

__-~""Needle Roller Bearing
_-~="" Synchronizer Ring
_—=~"Clutch Hub No.1

Synchronizer Outer Ring m

N-m (kgf cm, ft-Ibf) : Specified torque Snap Ring  Rear Bearing Retainer
& Non-reusable part

e - Shifting Key Snap R'n \&,
I Shifting Key Sprmg-—\ Thrust Washer |
iSynchronizer Spacer
'Middle Ring— - Gear _,,.ﬂ-""
'- F{everse Gear - Snap Ring
. ! 7
Needle Roller Bearing J' _.o SP @ Rear Bearing
Synchronizer Inner Ring L— g | Spacer

Center Bearing

w7

OUTPUT SHAFT DISASSEMBLY

T 1. INSPECT EACH GEAR THRUST CLEARANCE
: Measure the thrust clearance of each gear.
Standard clearance:
1st gear: 0.15—0.45 mm (0.0059~0.0177 in.)
2nd and 3rd gears:

0.10-0.25 mm (0.0039-0.0098 in.)
Maximum clearance:

1st gear: 0.60 mm (0.0197 in.)

2nd and 3rd gears: 0.30 mm (0.0118 in.)

KQ6a5 %52

MTORE 08
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£6596

2redg |

2. INSPECT EACH GEAR RADIAL CLEARANCE
Using a dial indicator, measure the radial clearance of
each gear,
Standard clearance:
1st gear: 0.020—0.073 mm (0.0008—0.0028 in.)
2nd and 3rd gears:
0.015—0.068 mm (0.0006—0.0027 in.)
Maximum clearance:
1st gear; 0.160 mm (0.0063 in.)
2nd and 3rd gears: 0.160 mm (0.0063 in.)
If the clearance exceeds the maximum, replace the
gear, needle roller bearing or shaft.
3. REMOVE 5TH GEAR, OUTPUT SHAFT CENTER
BEARING AND 1ST GEAR ASSEMBLY
(a) Using a press, remove the 5th gear, center bearing,
thrust washer and 1st gear.
(b) Remove the synchronizer ring.
(¢) Remove the straight pin and needle roller bearing.
(d) Remove the spacer.

4. REMOVE REVERSE GEAR ASSEMBLY AND 2ND
GEAR ASSEMBLY

(a) Using 2 screwdrivers and a hammer, tap out the snap
ring.

(b) Using a press, remove the reverse gear assembly and
2nd gear assembly.

(c) Remove the needie roller bearing.

5. REMOVE REVERSE GEAR, SHIFTING KEY AND
SPRING FROM CLUTCH HUB NO.1

(a) Remove the reverse gear from the clutch hub No.1.

(b) Push the shifting key spring with a screwdriver,
remove the 3 shifting keys and key springs.

6. REMOVE HUB SLEEVE NO.2 ASSEMBLY AND 3RD
GEAR ASSEMBLY

(a) Using a snap ring expander, remove the snap ring.

(b) Using a press, remove the hub sleeve No.2 assembly
and 3rd gear assembly.

(c) Remove the needle roller bearing.
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| 066 10 - Bt s ot

D6612 20355

7.

REMOVE SHIFTING KEY AND SPRING FROM HUB
SLEEVE NO.2 ASSEMBLY

Using a screwdriver, remove the 3 shifting keys and 2
springs.

MToE- 01

OUTPUT SHAFT COMPONENT PARTS

INSPECTION

1. INSPECT OUTPUT SHAFT

(a) Using a micrometer, measure the output shaft flange
thickness.
Minimum thickness: 4.70 mm (0.1850 in.)
If the thickness is less than the minimum, replace the
output shaft,

(b) Using a micrometer, measure the outer diameter of
the output shaft journal.
Minimum diameter:
A 1st gear: 38.860 mm (1.5288 in.)
B 2nd gear: 46.860 mm (1.8449 in.)
C 3rd gear: 37.860 mm (1.4805 in.)
If the outer diameter is less than the minimum, replace
the output shaft.

(c) Using a dial indicator, check the shaft runout.
Maximum runout: 0.06 mm (0.0024 in.)
If the runout exceeds the maximum, replace the
output shaft.

2. INSPECT 1ST AND 3RD GEARS SYNCHRONIZER
RING

(a) Check for wear or damage.

(b) Check the braking effect of the synchronizer ring.

Turn the synchronizer ring in one direction while push-
ing it to the gear cone. Check that the ring locks.
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If the braking effect is insufficient, apply a small
amount of fine lapping compound between the syn-
chronizer ring and gear cone. Lightly rub the syn-
chronizer ring and gear cone together.

NOTICE: Ensure the fine lapping compound is completely
washed off after rubbing.

(c) Check again the braking effect of the synchronizer
ring.

(d) Using a feeler gauge, measure the clearance between
the synchronizer ring back and gear spline end.

[ Minimum clearance: 0.8 mm (0.031 in.)

If the clearance is less than the minimum, replace the
synchronizer ring and gear cone by applying a small
amount of fine lapping compound.

NOTICE: Ensure the fine lapping compound is completsly
washed off after rubbing.

3. INSPECT 2ND GEAR SYNCHRONIZER RING

(a) Check for wear or damage.

] — (b) Install the synchronizer inner ring, middle ring and
outer ring to each gear,

(c) Check the braking effect of the synchronizer ring.
Turn the synchronizer ring in one direction while push-
ing it to the gear cone. Check that the ring locks. If it
does not lock, replace the synchronizer ring.

r3Nd
(d) Using a feeler gauge, measure the clearance between
the synchronizer ring back and gear spline end.
Minimum clearance: 0.8 mm (0.031 in.)
If the clearance is less than the minimum, replace the
synchronizer ring.
o0aas

4. INSPECT SHIFT FORK AND HUB SLEEVE CLEAR-
ANCE
Using a feeler gauge, measure the clearance between
the hub sleeve and shift fork.
Maximum clearance: 1.0 mm (0.038 in.)
If the clearance exceeds the maximum, replace the
shift fork or hub slesve,

WMO0066
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A

Q0500

OUTPUT SHAFT ASSEMBLY

(a)

(b)

(a)

(b)

(c)

(a)
(b)

(c)

(d)

HINT: Coat all of the sliding and rotating surfaces with
gear oil before assembly.

INSTALL CLUTCH HUB NO.2 INTO HUB SLEEVE
NO.2

Install the clutch hub No.2 and shifting keys to the
hub sleeve No.2.

Install the shifting key springs under the shifting keys.
NOTICE: Position the key springs so that their end gaps
are not in line.

INSTALL CLUTCH HUB NO.1 INTO REVERSE GEAR
Install the 3 shifting key springs to the clutch hub
No.1.

While pushing the shifting key spring with a screw-
driver, install the 3 shifting keys.

While pushing the 3 shifting keys, install the clutch
hub No.1 to the reverse gear, as shown.

INSTALL 3RD GEAR AND HUB SLEEVE NO.2 ON
OUTPUT SHAFT

Apply gear oil to the shaft and needle roller bearing.
Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

Install the needle roller bearing in the 3rd gear.

Using a press, install the 3rd gear and hub sleeve
No.2.
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4, |INSTALL SNAP RING

(a) Select a snap ring that will allow minimum axial play.
Mark Thickness mm (in.) |
A 1.80 — 1.85 (0.0709 — 0.0728) “'l
B 1.85 — 1.90 (0.0728 — 0.0748) |

[ 1.90 — 1.95 (0.0748 — 0.0768)

D 1.85 — 2,00 (0.0768 — 0.0787)

E 2.00 — 2,05 (0.0787 — 0.0807)

e F 2,05 — 2,10 (0.0807 — 0.0827)
G 2.10 — 2.15 (0.0827 — 0.0848) T

(b) Using a snap ring expander, install the snap ring.

5. INSPECT 3RD GEAR THRUST CLEARANCE
(See page MT—24)

6. INSTALL 2ZND GEAR AND REVERSE GEAR

(a) Apply gear oil to the shaft and needle roller bearing.

(b) Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

(c) Align the prjection of the synchronizer inner ring with
the slots of the clutch hub No.1.

(d) Install the needle roller bearing in the 2nd gear.

(e) Using a press, install the 2nd gear assembly and
revaerse gear assembly.

7. INSTALL SNAP RING

(a) Select a snap ring that will allow minimum axial play.

Mark _ ?h_icknoss mm (in.)

2.30 — 2.35 (0.0908 — 0.0825)
2.35 — 2,40 (0.0925 — 0.0845)
2.40 — 2.45 (0.0945 — 0.0965)

250 — 2,55 (0.0984 — 0.1004)
255 — 2.80 (0.1004 — 0.1024)
2,60 — 2.65 (0.1024 — 0.1043)

A

B

c

D 245 — 2,50 (0.0985 — 0.0984)
£

F

G

(b) Using a screwdriver and hammer, install the snap ring.
8. INSTALL SPACER AND 1ST GEAR ASSEMBLY

(a) Install the spacer on the output shaft.

(b) Apply gear oil to the needle roller bearing.

06651 SEad (c) Assemble the 1st gear, synchronizer ring and needle

roller bearing.

(d) Install the assembly on the output shaft with the
synchronizer ring slots aligned with the shifting keys.

06856 200563
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9. INSTALL STRAIGHT PIN AND 1ST GEAR THRUST
WASHER
Install the 1st gear thrust washer onto the output
shaft with the straight pin aligned with the 1st gear
thrust washer.

D6593 203564

10. INSTALL OUTPUT SHAFT CENTER BEARING
Using SST and a hammer, drive in the bearing with the
outer race snap ring groove toward the rear.
SST 09316—60011 (0931600011, 09316—00071)
11. INSPECT 1ST GEAR THRUST CLEARANCE
(See page MT —24)
12. INSPECT 2ND GEAR THRUST CLEARANCE
(See page MT —24)

MT

13. INSTALL 5TH GEAR
Using SST and a press, install the 5th gear.
SST 09316—-60011 (09316—00031)

D665I 207568




R150F MANUAL TRANSMISSION — COUNTER GEAR AND REVERSE IDLER MT-31
GEAR

COUNTER GEAR AND REVERSE

IDLER GEAR
COMPONENTS

MTOIN 06

Counter Gear

Snap Ring

# Counter Gear Front Bearing Gear Spline Piece No.5

Reverse |ldler Gear

7 Snap Ring
Needle Roller Bearing|

Straight Pin Reverse Synchronizer Pull Ring
5th Synchronizer Ring
p Shifting Key Spring

Shifting Key

Thrust Washer Reverse Synchronizer Ring

Counter Gear Rear Bearing
Q6815

¢ Nonreusable part
215462

COUNTER GEAR COMPONENT PARTS
DISASSEMBLY

REMOVE HUB SLEEVE NO.3, SHIFTING KEY AND
SPRING FROM SYNCHRONIZER RING

(a) Remove the synchronizer ring assembly from the hub
sleeve No0.3.

(b) Turn the reverse synchronizer pull ring.

[Pl )

(c) Remove the reverse synchronizer ring and 5th syn-
chronizer ring from the synchronizer pull ring and
cone ring.
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GEAR

E327 200564

(d) Turn the reverse synchronizer pull ring, separate the
pull ring and cone ring.

(e) Push the shifting key and spring, and remove the 3
shifting keys and springs to the reverse synchronizer
ring.

COUNTER GEAR AND REVERSE IDLER =
GEAR COMPONENT PARTS INSPECTION

1. INSPECT 5TH GEAR RADIAL CLEARANCE

(a) Install the spacer, counter 5th gear and needle roller
bearings.

(b) Using a dial indicator, measure the counter 5th gear
radial clearance.
Standard clearance:

0.015 — 0.068 mm (0.0006 — 0.0027 in.)

Maximum clearance: 0.160 mm (0.0083 in.)
If the clearance exceeds the maximum, replace the
gear bearing or shaft.

2. INSPECT COUNTER GEAR
Using a micrometer, measure the outer diameter of
the counter gear journal.
Minimum diameter: 27.860 mm (1.0968 in.)
If the outer diameter is less than the minimum, replace
the counter gear.

3. INSPECT 5TH SYNCHRONIZER RING

(a) Check for wear or damage.

(b) Install the synchronizer pull ring, cone ring and outer
ring to the gear spline piece No.5.

() Check the braking effect of the synchronizer ring.
Turn the synchronizer ring in one direction while push-
ing it to the gear cone. Check that the ring locks. If it
does not lock, replace the synchronizer ring.
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GEAR

4. INSPECT SHIFT FORK AND HUB SLEEVE CLEAR-
ANCE
Using a feeler gauge, measure the clearance between
the hub sleeve and shift fork.
Maximum clearance: 1.0 mm (0.039 in.)
If the clearance exceeds the maximum, replace the
shift fork or hub sleeve.

WMO0GE6

5. INSPECT REVERSE IDLER GEAR RADIAL CLEAR-

ANCE

Using a dial indicator, measure the reverse idler gear

radial clearance.

Standard clearance:

0.040—0.082 mm (0.0016—0.0032 in.)

Maximum clearance: 0.130 mm (0.00561 in.)

If the clearance exceeds the maximum, replace the
P reverse idler gear or reverse idler gear shaft.

6. INSPECT REVERSE IDLER GEAR AND SHIFT ARM
CLEARANCE
Using a feeler gauge, measure the clearance between
the reverse idler gear and shift arm.
Standard clearance:
0.05—0.35 mm (0.0020—0.0138 in.)
Maximum clearance: 0.50 mm (0.0197 in.)
If the clearance exceeds the maximum, replace the
shift arm or reverse idler gear.

BEARING REPLACEMENT

IF NECESSARY, REPLACE COUNTER GEAR FRONT
- SST BEARING
\= (a) Using a snap ring expander, remove the snap ring,
(b) Using SST and a press, remove the bearing.
| SST 09950—00020
(. (c) Replace the side race.
703575

(d) Using a socket wrench and press, install a new bear-
Socket Wrench ing and side race.

L — )
=

T 13
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b,
NG

b MY
o,

.4 .

| D6626 DBB22 205T6

GEAR
(e) Selact a snap ring that will allow minimum axial play.
Mark | Thickness mm (in.)
A ‘ 2.00 — 2.05 (0.0787 — 0.0807)
B 2.05 — 2,10 (0.0807 — 0.0827)
[ 2.10 — 2,15 (0.0827 — 0.0846)
D 2.15 — 2,20 (0.0846 — 0.08686)
E 2.20 — 2.25 (0.0866 — 0.0886) _
F 2.25 — 2.30 (0.0886 — 0.0906) |

Q0RA30

6a19

()

Using a snap ring expander, install the snap ring.

COUNTER GEAR COMPONENT PARTS
ASSEMBLY

(a)
(b)

()

(d)
(e)

()

(9)

INSTALL SYNCHRONIZER RING ASSEMBLY TO
HUB SLEEVE NO.3

Put the key spring to the hole of the shifting key.
Push the 3 shifting keys with the 3 key springs to the
reverse synchronizer ring.

Install the synchronizer cone ring to the reverse syn-
chronizer pull ring and turn the pull ring.

Install the 5th synchronizer ring.

Install the reverse synchronizer ring.

Turn the reverse synchronizer pull ring.

While pushing the 3 shifting keys, install the syn-
chronizer ring assembly to the hub sleeve No.3.
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FRONT BEARING RETAINER
COMPONENTS

MTORT - 0d

god

Retainer

4 Non-reusable part

MTOIU -0

OIL SEAL REPLACEMENT

IF NECESSARY, REPLACE FRONT BEARING RE-
TAINER OIL SEAL
(a) Using a screwdriver, pry out the oil seal.

DEB27

(b) Using SST and a hammer, drive in a new oil seal.
SST 09950—60010 (09951 —-00510),

= = l 09950—-70010 (09951 —07150)
. Drive in depth: 11.7 £ 0.5 mm (0.461 = 0.020 in.)

from retainer end

L_L o073




MT-38 R150F MANUAL TRANSMISSION — TRANSFER ADAFTOR

TRANSFER ADAPTOR
COMPONENTS

WTAV -SA

@70 Oil Seal

% Straight Screw Plug
19 (190,14) |

Slotted Spring Pin

| Reverse Restrict
F’in - L
mMT P ,

Qil Receiver—— &~ Transler Adaptor

| N'm ﬁgf‘cm. ft-Iof) \ . Specified torque
% Non-reusable part
% Precoated part

Qm133

REVERSE RESTRICT PIN REPLACEMENT

1. REMOVE REVERSE RESTRICT PIN

(a) Using a torx socket wrench (T40), remove the plug.

(b) Using a pin punch and hammer, drive out the slotted
spring pin.

(c) Remove the reverse restrict pin.

2. INSPECT REVERSE RESTRICT PIN

004410 Turn and push the reverse restrict pin by hand.
Check for smooth operation.

3. INSTALL REVERSE RESTRICT PIN

{a) Install the reverse restrict pin to the transfer adaptor.

(b) Using a pin punch and hammer, drive in the slotted
spring pin, as shown.

(c) Apply sealant to the plug threads.
Sealant: Part No.08833 — 00080, THREE BOND 1344,

LOCTITE 242 or equivalent

(d) Using a torx socket wrench (T40), install and torgue
the plug.
Torque: 19 N-m (190 kgf-cm, 14 ft-Ibf)

OIL SEAL REPLACEMENT

T -8

IF NECESSARY, REPLACE TRANSFER ADAPTOR
OIL SEAL

(a) Using a screwdriver, pry out the oil seal.

(b) Using SST and a hammer, drive in a new oil seal.
SST 09950—-60010 (09951 —00570),
{ 09950—-70010 (09951 —07150)

==Y . Drive in depth: 45.6 * 0.5 mm (1.795 * 0.020 in.)
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SERVICE SPECIFICATIONS

MTaaZ-oC
SERVICE DATA
Output shaft 1st gear journal diameter Min. '| 38.860 mm (1.5299 in.)
| Output shaft 2nd gear journal dismeter Min. 46.860 mm (1.8449 in) |
Output shaft 3rd gear journal diameter Min. 37.860 mm (1.4905 in.)
I Output shaft flange thickness Min. 4.70 mm (0.1850 in.)
[ Output shaft runout Max. | 0.06 mm (0.0024 in)
Gear thrust clearance 1st STD 0.15~0.45 mm (0.0059—-0.0177 in.)
! Max. 0.50 mm (0.0197 in,)
I Gear thrust clearance 2nd and 3rd STD 0.10—0.25 mm (0.0039—0.0098 in.)
Max. 0.3C mm (0.0118 in.)
Gear radial clearance 1st STD 0.020—0.073 mm (0.0008—0.0029 in.)
Max. 0.160 mm (0.0063 in.)
Gear radial clearance 2nd and 3rd STD 0.015—0.068 mm (0.0006 —0.0027 in.)
Max. 0.1680 mm (0.0063 in.)
[W-tor!:; hal; sleeve clearance . _Ex. 1.0 mm (0.039 in.)
Efnchronizef ring to gear clearance Min. 0.8 mm (0.031 in.)
I_.l_n_pul ;_aft snap ring thickness

Mark A 2.10—2.15 mm (0.0827 —0.0846 in.) .'
Mark B 2.15—2.20 mm (0.0848 —0.0866 in.)
Mark C 2.20—2.25 mm (0.0866 —0.0886 in.)
Mark D 2.25-2.30 mm (0.0886—0.0906 in.)
Mark E 2.30—2.35 mm (0.0906 —0.0925 in.) '.
Mark F 2.35—2.40 mm (0.0925—0.0945 in.) |
| Mark G 2.40—2.45 mm (0.0945—0.0965 in.)
[ Qutput shaft snap ring thickness
Clutch hub No.1 Mark A 2.30-2.35 mm (0.0906 —0.0925 in.)
Mark B 2.35—2.40 mm (0.0925--0.0945 in.)
Merk C 2.40-2.45 mm (0.0945—0.0965 in.)
Mark D 2.45—2.50 mm (0.0965—0.0984 in.)
Mark E 2.50—2.55 mm (0.0984—0.1004 in))
Mark F 2.55—2.60 mm (0.1004—0.1024 in.)
Mark G 2.60-2.65 mm (0.1024—0.1043 in.)
Output shaft snap ring thickness
Clutch hub No.2 Mark A 1.80—1.85 mm (0.0709—0.0728 in.)
Mark B 1.85—1.90 mm (0.0728—0.0748 in.)
Mark C 1.90—1.95 mm (0.0748~-0.0768 in.)
Mark D 1.85-2.00 mm (0.0768—0.0787 in.) ‘
Mark E 2.00-2.05 mm (0.0787 —0.0807 in.) |
Mark F 2.05—2.10 mm (0.0807—0.0827 in)) ]

Mark G { 2.10—2.15 mm (0.0827 —0.0846 in.)
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Output shaft snap ring thickness

Rear Mark A 265—-2.70 mm (0.1043—0.1063 in.)
Mark B 2.70—2.75 mm (0.1063—0.1083 in.)
Mark C 2.75-2.80 mm (0.1083—-0.1102 in.)
Mark D 2.80-2.85 mm (0.1102—0.1122 in.)
Mark E 2.85-2.90 mm (0.1122—0.1142 in.)
Mark F 2.90-2.95 mm (0.1142—-0.1161 in)
Mark G 2,85—3.00 mm (0.1161—0.1181 in.)
Mark H 3.00—-3.05 mm (0.1181—0.1201 in)
Mark J 3.05-3.10 mm (0.1201—-0.1220 in.)
Mark K 3.10-3.15 mm (0.1220—0.1240 in.)
Mark L 3.15-3.20 mm {0.1240—0.1260 in.)
Mark M 3.20—3.25 mm (0.1260—0.1280 in.)
Mark N 3.25-3.30 mm (0.1280—0.1298 in.)
Mark P 3.30-3.35 mm (0.1299—-0.1319 in.)
Mark Q 3.35—-3.40 mm (0.1319—0.1339 in.)
Mark R 3.40—-3.45 mm (0.1339-0.1358 in.)
Mark S 3.45—-3.50 mm (0.1358—0.1378 in.)
Counter g_;; roller bearing journal diameter Min. 27.860 mm (1.0968 in.)
Counter 5th gear thrust clearance STD 0.10—0.35 mm (0.0039-0.0138 in.)
Max. 0.40 mm (0.0157 in.)
Counter 5th radial clearance STD 0.015-0.068 mm (0.0006 —0.0027 in.)
Max 0.160 mm (0.0063 in.)
I__F!a\.mrso idler gear radial clearance STD 0.040-0.082 mm (0.0018—0.0032 in.)
Max, 0.130 mm (0.0051 in.)
| Reverse idler gear to shift arm clearance STD 0.05-0.35 mm (0.0020—0.0138 in.)
Max. 0.50 mm (0.0197 in.)
" Conl.;;er_ g;aar._s-nap"r;g‘ th?c;icnsss T
Front Mark A 2,00—-2.05 mm (0.0787—0.0807 in.)
Mark B 2,05-2.10 mm (0.0807 —0.0827 in.)
Mark C 2.10—2.15 mm (0.0827—0.0846 in.)
Mark D 2.15—-2.20 mm (0.0846 — 0.08€6 in.)
Mark E 2.20-2.25 mm (0.0866 —0.0886 in.)
Mark F 2,25-2.30 mm (0.0886—0.0908 in.)
_Countor gear snap ring thickness
Rear Mark A 2.80-2.85 mm (0.1102—-0.1122 in.)
Mark B 2.85-2.90 mm (0.1122—0.1142 in.)
Mark C 2.90-2.95 mm (0.1142—0.1161 in.)
Mark D 2,95—-3.00 mm (0.1161—0.1181 in.)
Mark E 3.00-3.05 mm (0.1181—0.1201 in.)
Mark F 3.05-3.10 mm (0.1201-0.1220 in.)
Mark G 3.10—-3.15 mm (0.1220—0.1240 in.)

0” seal dri-ve in depth
Front bearing retainer (from retainer end)

Transfer adaptor

11.7 £ 0.5 mm (0.461 * 0.020 in.)
45.6 = 0.5 mm (1.785 £ 0.020 in.)
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TORQUE SPECIFICATIONS -

Part tightened N:m kgf-cm ft-Ibf ]
Transmission x Engine 72 730 53
I Starter x Transmission 39 400 | 29
No.2 rear end plate x Transmission (1IKZ—T, 1KZ—TE) 37 380 27
\ Rear end plate x Transmission (SVZ —FE) 18 185 13
‘ Clutch release cylinder x Transmission 12 120 9
| Front exhaust pipe x Exhaust manifold (1KZ—T, 1KZ—TE) 62 630 48
No.! front exhaust pipe x Exhaust manifold (RHD of SVZ —FE) 62 630 46

© No.2 front exhaust pipe x Exhaust manifold (RHD of 5VZ—FE) 62 630 46 [

f Front exhaust pipe x Center exhaust pipe (1KZ—T, 1KZ—TE) 43 440 32 |

| Front exhaust pipe x Center exhaust pipe (5VZ —FE) 48 490 35 -l

3 Neo.2 exhaust pipe support bracket x Frame (5VZ —FE) 19 190 14 ‘
] No.1 front exhaust pipe x No.2 pipe (RHD of 5VZ—FE) 48 490 35

i Front exhaust pipe bracket (LHD of 5VZ—FE) 44 450 33 ]
No.3 crossmember x Engine rear mounting 18 185 13
No.3 crossmember x Frama 65 660 48
Engine rear mounting x Transmission 85 650 48
" No.4 crossmember x Frame (5 door of 1KZ~TE, 5VZ—FE) 85 ' 860 48

Stabilizer bar bracket x Frame (1KZ—T, 1KZ—TE) 25 260 19 N
| Front differential rear mounting cushion (1KZ—T, 1KZ—TE) Boit 108 1,100 80
Nut 87 890 64
| Transmission x Transfer 24 240 17
Reverse shift arm bracket set bolt 18 185 13

i Rear bearing retainer x Intermediate plate 18 185 13 B
' Shift fork x Shift fork shaft 20 200 14
| il separator x Shift fork shaft No.4 (Middle East and Australia) 13 130 10
I Oil separator x Intermediate plate (Middle Eest and Australia) 20 200 14
Straight screw plug 19 190 14

" Front bearing retainer x Transmission case 17 170 12 _—-
Transmission case x Transfer adaptor _ 37 380 27
. Shift Iavef housing x Shift and select lever 38 390 28

Clutch housing x Transmission case 38 370 27 1
Back - up light switch 44 450 32
Restrict pin 37 380 27
Izntrnl shift lever retainer x Transfer adaptor 18 185 13
Filler and drain plug 37 380 27




