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Part 1.Transmission
Contents Mainshaft:
DBSCHPHION uicvmiimimsm i v s s SR SR R e Mooy s 138 Minimum journal diameters —
Routine Maintenance ..........ooiviiiiiiriiniernienenannaanns 138 Bt gEar e R s e s 38.86 mm
Trouble ShoOtiNG . .viiiire i i ieeannns 139 Y01 Ts o ) M NN SN ) MR 46.86 mm
g;lif;tel_aei:ers .............................................. 1:3 Third CEAT s e s B e s e Sk 37.86 mm
Transmission ASSEMBIY .uuvimmssivavrussnnasssnmossasesssasans 141 mg:;:‘nﬂmmﬂz:gifh“:kness """""""""" ggg m:
Counter gear minimum rear bearing
SOl I EetEaE o S v st e S vt 27.86 mm
ifi H Snap ring thicknesses in increments of 0.05 mm:
Sp&CIfIC&tIOI‘IS INpURShalt s s v dissniiinm asbn s vsaiss osis 2.10-245mm
R s o= o el et 5 speed synchromesh Mainshaft —
with reverse brake First/second gear
il [ N e e e e R R150F synchroniserhub ..........o.ooouen, 2.30-2.65mm
Lubricant: Third/fourth gear
TYPe v e e SAE75W-90GL4orGL5 SYNChroniser hub . vu.wwvis s s 1.80 - 2.15mm
CAPACITY: w5 caimivin i s oom asa sl e AR Foroa e e 2.2 litres E N GRal i tedn s e e wn ain 2,65 - 3.50 mm
Gear ratios: Countergearfront ...........cooovuenn 2.00-2.30 mm
o S YL 0 3.830:1 Counter gearrear ..........c.oeeeee.... 2.80-3.15mm
o]- e o R S A S e e e 2.062:1
1801 [0 [y et i ie v, (R P e ST 1.43631 TORQUE WRENCH SETTINGS
Em;hnh """""""""""""""""""""""" ;ggg.‘l e T YT Talo oo ] [ CERSER i 0 N o b IR 65 Nm
Rever;;e """""""""""""""""""""""" 4‘220:1 Clutch housing cover l:_:olts ......................... 18 Nm
e P ket s it Clutch housing to engine bolts ..................... 72 Nm
Standard L Clutch hou_sing to transmission case bolts .......... 36 Nm
First 0.15 - 0.45 mm Detent spring EICLGIS el e e W sone o m A v 19 Nm
Secon.c‘l and rhurd """""""""" 0'1 0- 0'2 & i Eng!ne pipe to resonator flangebolts ............... 52 Nm
T G SN I 0'10 = 0'35 Cae Engine pipes tomanifoldnuts ...................... 45 Nm
Maximur.n“—“ """""""""""""" : : Filler and drain plt{gs .............................. 37 Nm
First AEGmemn Front bearing retainerbolts ...........covvvivviinns 17 Nm
Secol;\.d‘ and thlrd """"""""""""""" 0'3 B vnis Oil separator to int:ermediate platebolts ............ 20 Nm
BRI 4 Sl e e et SRR 0'40 A Oil separator to shift fork shaft bolts ................ 13Nm
Y S e B - R e i Propeller shaft flange nutsand bolts................ 74 Nm
Geasr cul;lezrance. Rear bearing retainer to intermediate plate bolts ... 18 Nm
ta;; e 0.020 - 0.073 Rear crossmember to chassis nuts and bolts ........ 65 Nm
S:eri:)ndand i S0 B o Rear crossmember to rear mounting bolts .......... 18Nm
KR A o w et g 0'015 = 0'068 LRty Rear mounting to transmission bolts ............... 65 Nm
Rever‘slé |d|er gear """"""""" 0'0 b 0l082 ot Resonator to rear muffler flange bolts .............. 52 Nm
PR e et R A ! 3 Eestrict ;Inin e h ...... A A o e T e z :m
g : 2 EVerse [aMPSWIIEN. (i ivre v crnsism onine sommamenning m
i o nd, thirdand fifth. ... vvveveeoes Oc168 Reverse shift arm bracketbolt ...................... 18 Nm
Reverse idlergear «...uiivapiveiaaniiass 0.130 mm Roll pin plug 19 Nm
Syndhroniserring fo QEACCISBIANGE. ... «<iasuees 290 i Shift fork to shift fork shaft bolts .................... 20 Nm
Shift forlf to hub sleeve clearance AR 1:00mm Shift lever housing to shift and select lever bolt ..... 38 Nm
Reverse |dier to shift arm clearance: Shift lever retainer to transfer adaptor bolts.......... 18 Nm
Stanldard """"""""""""""" P SRR TS TN Slave cylinder to clutch housing bolts .............. 12Nm
MBXIMUMY .ivavoneymsvrsnsortnngins s asialis 0501 Starter motor retainingbolts ...............covvnnn 39Nm
Transfer case to transmission ................o.evvens 24 Nm
Transmission case to transfer adaptor bolts ........ .37 Nm
—
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Part 1

Description

The R150F transmission has five forward gears and one reverse
gear. The input shaft is driven by the engine and in turn, drives a
counter gear. First, second, and third are mounted on needle roller
bearings on the mainshaft and fifth gear is splined to the main-
shaft. Reverse gear is mounted on first/second synchro hub. Full
synchromesh is available on all forward gears, which are helical cut
and in constant mesh with the counter gear to provide smooth
and quiet operation. Reverse gear is straight cut. First/second,
third/fourth synchroniser assembilies are splined to the mainshaft.

The synchro rings fitted to second and fifth gear are of a double
synchro cone and intermediate ring type. The synchro rings
fitted to first, third and fourth gears are of a single synchro ring
construction. The counter shaft fifth gear synchromesh assembly
also incorporates a reverse brake.

The synchroniser assemblies couple the selected gear to the shaft
by way of the teeth on the inside of the synchroniser sleeve which
mesh with the corresponding teeth on the gear. Synchronisation
is achieved when the synchroniser ring engages the cone on the
side of the gear and brings the gear and the synchroniser
assembly to the same speed, providing quiet engagement.

The gear change mechanism is held by spring loaded detent
balls, which engage grooves in the shift rails. The load of the
detent balls must be overcome before the rails can be moved to
select or disengage a gear. The gearshift has an interlock mecha-
nism, which prevents the selection of two gears simultaneously.

Routine Maintenance

TO CHECK OR RENEW TRANSMISSION OIL

The transmission and transfer case have separate lubricating
systems. When checking the transmission oil always check the
transfer case oil level as described in Part 2 of this chapter.

TRANSFER
CASE

\ DIFF LOCK
\ SWITCH

SENSOR
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Transmission drain and filler plug locations.

BREATHER
PIPE
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1 If extra clearance is required, raise the front and rear of the
vehicle and support on chassis stands. Refer to General
Information (chapter 1) for the positions of the jacking
points.

It is important that the vehicle is level when checking the
ﬂ transmission oil level.

2 Clean the area around the transmission drain and filler plugs
with a cloth.

3 Remove the filler plug from the transmission and, using a

finger or a bent piece of wire, check the oil level. The level is
correct when the oil is level with or less than 5 mm below the
bottom of the plug hole. Overfilled units should be drained
until the oil is level with the bottom of the plug hole.

CLUTCH
HOUSING

BREATHER
TRANSMISSION

ADAPTOR

HOUSING DRAIN
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4 If the oil is being renewed, place a suitable container
beneath the drain plug and remove the plug from the
bottom of the transmission. Allow the oil to drain from the
transmission and then install and tighten the drain plug to
the specified torque.

5 If the oil level is low or is being renewed, use a clean length
of garden hose and a suitable funnel or an oil pump to fill the
transmission to the correct level, with the specified oil.

6 When satisfied that the level is correct, install the filler plug
and tighten to the specified torque. Wipe around the plug/s
with a cloth after installation.

7 Ensure that the breather is not blocked by wiping around the
breather and rotating the cap to dislodge any dirt.

Trouble Shooting

DIFFICULT GEAR CHANGE
1 Incorrect lubricant or lubricant level: Drain the transmission
and refill to the correct level with the specified lubricant.
Refer to the Routine Maintenance heading.

2 Faulty clutch or release mechanism: Check and overhaul the
clutch or the release mechanism. Refer to Clutch (chapter 9).

gear can be selected smoothly and the vehicle does not
tend to creep on a level surface while the clutch is
depressed, it is a good indication that the clutch is
disengaging sufficiently.

ﬂ Check the clutch for correct operation. If reverse and first

3 Gear lever or lever seat assembly worn or damaged: Check
and renew the faulty components as necessary.

Ifthe nylon insert on the end of the gear lever is worn or
@ missing, gear selection will be loose.

74

A cracked or deteriorated gear lever seat can cause a heavy and
difficult gear change.
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Shift lever components.

4 Worn or damaged transmission internal components: Have
the transmission inspected and if necessary overhauled.
Alternatively, install an exchange unit.

SLIPPING OUT OF GEAR

1 Damaged or loose engine and/or rear mountings: Renew or
tighten the mountings as necessary.

2 Detent cover plugs loose or detent springs broken: Tighten
the plugs or renew the springs as necessary.

3 Worn or damaged transmission internal components: Have
the transmission inspected and if necessary overhauled.
Alternatively, install an exchange unit.

In most cases, slipping out of gear is caused by wear or

ﬂ damage to internal components of the transmission.
However, prior to removing the transmission, check the
engine mounting rubbers and the mounting hardware as
vibrations caused by deteriorated mountings can cause
the transmission to slip out of gear.

GEARS CLASH ON CHANGING DOWN
1 Faulty clutch or release mechanism: Check or overhaul the
clutch or the release mechanism. Refer to Clutch (chapter 9).
2 Lubricating oil too heavy: Drain the transmission and fill with
the specified type and quantity of lubricant.
3 Worn or damaged transmission internal components: Have

the transmission inspected and if necessary overhauled.
Alternatively, install an exchange unit.

described under the Difficult Gear Change heading before
removing the transmission for inspection. Also check that
the correct type of transmission lubricant is being used.

ﬂ Check the clutch for correct operation as previously

NOISY TRANSMISSION

1 Transmission mounting bolts or engine mountings loose:
Tighten the transmission mounting bolts and check all the
engine mountings.
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2

3

Incorrect lubricant or low lubricant level: Fill to the correct
level with the specified lubricant.

Worn or damaged gears or bearings in the transmission:
Have the transmission inspected and if necessary over-
hauled. Alternatively, install an exchange unit.

First check the transmission lubricant level. If the level is
low, check for signs of leakage and rectify as necessary.
To isolate transmission noise in neutral, run the engine,
depress the clutch pedal and engage any gear. If the
noise ceases with the clutch pedal depressed, it is an
indication that the noise is in the transmission.

Shift Levers

TO REMOVE AND INSTALL

1
2

3

5

Remove the centre console. Refer to Body (chapter 17).
Remove the screws retaining the floor panel and manoeuvre
the panel from the gear levers.

Fold back the boot and remove the shift lever by pressing
down on the cap and rotating it anticlockwise. Lift the lever
straight up.

To remove the transfer lever, fold back the boot and with a
pair of snapring pliers, remove the snapring retaining the
transfer lever in the housing.

Lift the transfer lever straight from the housing.

Installation is a reversal of the removal procedure with attention
to the following points:

1

2

Apply a smear of multipurpose grease around the ball and
also to the end of the transfer lever.

Install the transfer shift lever to the transfer case, ensuring
that the grooves in the lever ball align with the pins in the
transfer lever housing.

Press the cover into the housing against the spring and then
install the snapring, ensuring it is seated in the groove in the
housing. Fold the boot down and around the housing,
ensuring it is sitting squarely.

Apply a smear of multipurpose grease between the end of
the gear lever and the nylon insert and also around the
outside of the insert and the ball.

SM_11 - Auto Service Repair Manuals and Wiring Diagrams

Left hand side of the transmission showing the filler plug and
breather.

5

6

Align the groovesin the shift lever ball with the pins when

Align the grooves in the lever ball with the pins in the gear
lever housing.

Press the cap down and rotate it clockwise.

Ensure that the boot sits squarely around the gear lever
housing.

Install the floor panel over the levers and tighten the screws
securely.

Install the centre console and the gear and transfer lever
knobs. Refer to Body (chapter 17).

HOUSING

installing the shift lever.

Oil Seals

TO RENEW REAR TRANSMISSION OIL SEAL

1

Raise the front and rear of the vehicle and support on chassis
stands. Refer to General Information (chapter 1) for the posi-
tions of the jacking points.

Remove the propeller shafts as described under the
Propeller Shaft heading in Part 3 of this chapter.

Remove the transfer case as described in Part 2 of this
chapter.

After noting the installed depth of the seal, drill a small hole
in the seal being careful not to drill to far and partially install

https://cardiagn.com/1996-1999-prado-manual-transmission/
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Removing the rear transmission oil seal using a self tapping screw
and a wood block.

a small self tapping screw. Using pliers pulling on the screw,
remove the seal.

5 Apply a light coat of transmission oil to the lip of the new
seal.

6 Using a pipe or a large socket, carefully tap the new seal
squarely into the housing to the depth noted prior to
removal.

The seal is correctly installed when the distance between
the seal and the mating face of the transmission housing is
45.5 £ 0.5 mm.

7 Install the transfer case as described in Part 2 of this chapter.

8 Install the propeller shafts as described in Part 3 of this
chapter.

9 Check the transmission and transfer case oil level and if
necessary top up.

TO RENEW FRONT OIL SEAL

1 Remove the transmission assembly as described later in this
chapter.

2 Remove the dust boot from the release lever and withdraw
the release lever from the pivot.

To remove the clutch housing, remove the bolts indicated by the
arrows.

SM_11 - Auto Service Repair Manuals and Wiring Diagrams
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BEARING
RETAINER

S518-768

The input shaft seal is located in the rear of the bearing retainer.

3 Slide the release bearing from the bearing guide and
manoeuvre the release lever from the clutch housing.

4 Remove the clutch housing retaining bolts and remove the
clutch housing from the front of the transmission.

5 Remove the retaining bolts and remove the input shaft
bearing retainer from the front of the transmission.

6 Place the bearing retainer in a vice equipped with soft jaws
and after noting the installed depth of the seal, carefully
lever the seal from the retainer.

7 Lubricate the lips of the new oil seal with transmission oil and
place the seal into the retainer with the lip of the seal facing
toward the rear of the retainer. Carefully tap the seal into the
bearing retainer to the depth noted prior to removal.

The seal is correctly installed when the distance between the
end of the seal and the machined face of the bearing retainer
is11.5+x0.5mm.

8 Apply Permatex Auto Gasket or equivalent to the bearing
retainer mating face and the threads of the retaining bolts.
Install the bearing retainer to the transmission case and
tighten the retaining bolts to the specified torque.

9 Apply a smear of high temperature grease to the release
lever pivot ball contact and the inside of the release bearing.
Install the bearing with the clip to the release lever.

10 Install the bearing to the retainer while guiding the lever
through the opening in the clutch housing and onto the
pivot ball. Ensure the clip in the lever engages the pivot ball.

11 Install the dust boot.

12 Install the transmission as described later in this chapter.

13 Check and top up the transmission oil as necessary.

Transmission Assembly

TO REMOVE AND INSTALL

The following procedure describes how to remove and install the
transmission as an assembly with the transfer case attached. The
transmission can be removed separately from the transfer case,
however the assembly balances well on a trolley jack.

Procedures to remove the transfer case separately are described
in Part 2 of this chapter.

1 Raise the front and rear of the vehicle and support on chassis
stands. Refer to General Information (chapter 1) for the posi-
tions of the jacking points.

https://cardiagn.com/1996-1999-prado-manual-transmission/
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2 Disconnect the negative battery terminal.

3 Drain the oil from the transmission and transfer case into
clean containers. Check the oil for foreign particles to assist
in locating worn components if either unit is to be disman-
tled and overhauled.

4 Working inside the vehicle, remove the transmission and
transfer case shift levers as previously described.

5 Remove the stoneguards from beneath the engine and the
left hand chassis rail beside the transmission.

6 Remove the engine pipes as described in Engine (chapter 4).

7 Remove the propeller shafts as described later in this
chapter.

8 Remove the bolts retaining the clutch slave cylinder and
hydraulic pipe and secure the slave cylinder with the
hydraulic pipe attached clear of the work area.

Do not depress the clutch pedal while the slave cylinder is
A removed or the piston will eject from the slave cylinder.

9 Disconnect the earth lead from the rear of the transfer case.

10 Remove the starter motor. If necessary refer to Engine Transfer case installed showing brace.
Electrical (chapter 6).
11 Remove the clutch housing cover plate from the front of the 17 Remove the bolts retaining the clutch housing to the engine.
clutch housing.
12 Remove retaining bolts and manoeuvre the brace from the Do not allow the weight of the transmission to hang on
chassis at the rear of the transfer case. A the clutch driven plate at any time during removal as
damage may occur.
To avoid personal injury or damage to the transmission, it o i : 2
is recommended that the help of an assistant is sought 18 Move the transmission straight back until the input shs?ft
while carrying out the following operations. clears the clutch pressure plate. Carefully lower the transmis-
sion ensuring that the stabiliser bar is cleared and
13 Place a trolley jack under the transmission just forward of the manoeuvre the transmission from beneath the vehicle.
crossmember and slightly raise the transmission. Secure the Installation is a reversal of the removal procedure with attention
transmission to the jack using chain. to the following points:
14 Remove the bolts retaining the rear mounting to the trans- 1 Sparingly lubricate the input shaft with gear oil. Ensure that
mission. the clutch release lever is fully back toward the transmission.
15 Remove the bolts retaining the rear crossmember to the 2 Carefully position the transmission on a trolley jack ensuring
chassis and manoeuvre the crossmember and mounting that the transmission is well balanced and can not fall of the
from the vehicle. jack. Secure the transmission to the jack using chain.

16 Lower the transmission slightly, disconnect the reverse lamp
switch, centre diff lock position switch, and speed sensor.
Disconnect the wiring harness from the brackets.

618-794

Locaﬂdn of the clutch slave cylinder and hydraulic pipe retaining Note the position of the long and short bolts .reralning the
bolts. transmission to the engine.

https://cardiagn.com/1996-1999-prado-manual-transmission/ 6/16
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SYNCRONISER
RING KEYS
SPR\:NG

INPUT BEARING \

sNap BEARING
RINGS

SYNCRONISER
RINGS

RETAINER
Input and mainshaft components.

SEPARATOR  BOLTS

Counter gear and associated components.
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Selector components.
3 Ensure that the mating faces of the transmission and the 10 Install the propeller shafts as described later in this chapter
engine are clean and free of burrs. Raise the transmission and tighten the bolts to the specified torque.
and align it with the engine. 11 Install the brace to the chassis and tighten the retaining
bolts to the specified torque.
It may be necessary to rotate the crankshaft during 12 Install the engine pipes as described in Engine (chapter 4).
installation. To do this, use a suitable spanner on the Tighten the nuts and bolts to the specified torque.
c";’;ﬁ;hi: : :‘;ﬂi’; 2:;;;;:”’?;0r:rz’set;r:g:s?:: wiilke 13 Check the fluid level of the transmission and transfer case
pasieg W e and top up as necessary. Tighten the drain and filler plugs to
: ; h i 5
4 Ensure that the input shaft splines engage the clutch s speuﬁedltorque . : N e
14 |Install the shift levers as previously described in this chapter.
Do not force the transmission or do not allow it to hang 15 Connect the negative battery terminal and road test the
ﬂ on the clutch driven plate at any time as damage will vehicle,
occur.
o . ) TO DISMANTLE
5 Install the bolts retaining the clutch housing to the engine As extensive knowledge and equipment is required to overhaul the
and tighten to the specified torque. transmission, it is not considered a viable repair proposition for the
6 Install the wiring to the brackets and connect the switches home mechanic. Itis usually more economical to install an exchange
and sensor. transmission that comes with warranty or to have the transmission
7 Raise the jack and install the rear mounting and cross- repaired by a specialist, than to overhaul the unit yourself.
member. Tighten the bolts to the specified torque. However for those with the necessary knowledge and equip-
8 Install the starter motor, clutch housing cover and earth lead. ment, illustrations showing the various transmission compo-
Tighten the bolts to the specified torque. nents are included to assist in overhauling the transmission.
9 Install the clutch slave cylinder and hydraulic pipe. Tighten Gear endfloat is measured and then adjusted by installing a snap
the bolts to the specified torque. ring of appropriate thickness.
— =
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On late automatic transmission models, the centre differential
can be locked using the centre differential lock switch on the
right hand side of the dashboard. The switch activates the centre

Part2
Part 2. Transfer Case
Contents Synchroniser ring to sprocket clearance:

DS O o e O S o B S e s 145 T I T Y G e ) e e I 0.80 mm

Routine Maintenance .........ovuuiinnniiiuaniriiiiniencnaaaeas 146 AN e e e e 1.05-185mm

;L(i)ft:tl)_leevit:ootlng .............................................. 1:? Shift fork to sleeve clearance maximum . . . ......... 1.0 mm

Ol SAIS et it a e aaaa 147

Transfer Case Assembly . .....ooiiniiiiiiiii i 148 TORQUE WRENCH SETTINGS

Automatic transmission
control rod toshiftlever ............ ...l 13 Nm
A A Bracetochassisnutsandbolts ..................... 65 Nm

SpeC!ﬁcatlons Centre differential lock

YPe i i s Dual range constant four wheel ac:t:;teoc;i;?:g:tri\g II:;I:‘ """"""""""""""" i

drive with lockable centre differential i :

Model: lndlcator‘ swm:h_ .................................... 37 Nm
Early automatic and all manual transmission ....VF3BM C:‘r;tt;erc’i(lﬁergnl‘:tal Igclk 24N
Late automatic transmission ............ceeueunen.. VF3B NI IC I G DO = s conne o snsiaatadee sl 3 N

Vbt ﬁ:m_ ;pr;,ng Cf)ve;g::isgs .......................... Ig :m

NSIONNOUSINg DOITS ......ccvvnvrnccnccnnennnanns m
g‘;‘:c'i& ________________________________________ SAE 75w : 90GL1 gr[ic::'ei Filleranddrainplugs..........cooviiiiiiinnnnennnn. 37 Nm

G b Flange Ioclj:nut A reeeeeseieaeaiiiaiaiiis 118 Nm
EHGHLIATIGR . Ly e ementieesiim i 1.000: 1 Front bganng refainerbelts o mtnan 12Nm
Lowrange25661 Gearshi&leverlr_etaine_rboits """""""""""" 15N

Pinion gear: TR Low range position switch A/T .........coovnennn... 37 Nm
et o o S B 0.11-0.84 mm Mass darnpgr_ bolt R R E PP PR PP PP PPPRErS 20 Nm
OIliclearance. v vsisaiimemsii s s 0.009 - 0.038 mm Ngutral POSIOON S VT ..o v itesiioniiniieceis S 1

Diivespiotket 0!I pump body to fr_ont CASe —psin - t=0e sy AT 7.5Nm
B AL -t 0.10-0.25 mm Ol pump plate o ol pump Body: ..o o7 acdee S
Ol CIEArANCE «...vvveerereseesennns 0.010 - 0.055 mm g:af‘;:g‘:sﬁgi‘:;?r‘;% o e e =2

i o M sy BRSO Lo ostim
N e 0.15-0.70 mm Separator and oil strainer to flontcase:.....c....-.- 7.5 Nm
Oil clearance: ... L5 i 0.009 - 0.038 mm Speed sensorretainIng Dol .o sovsvviancnssosiass i
Pinion gear thrust clearance ............ 011 -0.84 mm gtqnef?g?rdkt;o its L N e N S ;8 :m
Thrust inner bearing depth ............. ..7.7-83mm WHEY DARRIG PIG - <oxcxo o 2 onpmonanisnais s s

Oil pump: Tran:ffgr case to ftransmlssmn ....................... 24 Nm
Inner rotor tip clearance ................ 0.05-0.15mm Lran : Cr c:::r;z drg_r;tdcaf;ssdbolts """"""""""" %g :m
Outer rotor to body clearance .......... 0.09-0.16 mm th;Pet_ d 5 I;olf o~ e S 38 Nm
Rotor side clearance .................... 0.03-0.10 mm b e e 4

Input shaft:

Journal outer diameter minimum ........... 47.59 mm

Bush diameter maximum .................... 39.14 mm DESCI‘iptiOI‘I

Snap ring to thrust . . .
bearing clearance ...................... 0.05-0.15 mm The ‘transfe‘r case provides constant or full time four wheel drive
Snap ring thicknesses in either high or low range via a lockable centre differential.
e S 2.10-3.05mm When the centre differential is locked, it provides equal drive to

Output shaft: the front and rear axles irrespective of traction conditions. On

Joumal diamater— manual transmission and early automatic transmission models,
NATTOW SBCHOR TRININGIE ©oe s s ool 27.88 mm the centre differential lock is engaged by placing the transfer
Wide section minimam .. ... oo eneoon 36.98 mm shift se[ector_in the HL or LL_ positions. A switch on the transfer

Sprocket to bearing clearance .......... 0.10-0.25 mm case than activates the waming lamp.

Snap ring thicknesses in increments of 0.05mm— The transfer case can be shifted between H and HL at any speed
Bear s e e 2.00 - 2.50 mm providing no wheels are slipping. When shifting from high to low
Quterbearing .........ccoovvvevinnn. 1.45-1.70 mm range the vehicle must be stopped or travelling less than 8 km/h.
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differential lock electric motor via the centre differential lock
ECU. A warning lamp on the instrument cluster illuminates when
the centre differential is locked.

The centre differential allows the front and rear wheels to turn at
different speeds, such as when cornering or manoeuvring in
tight conditions when the front and rear propeller shafts rotate
at unequal speeds. Avoid using the centre differential lock on
hard surfaces or the resulting high load on the drive train compo-
nents can lead to component failure.

Automatic transmission models are equipped with a neutral
switch which illuminates a lamp on the instrument panel,
warning the driver that the transfer case is in neutral and that the
vehicle may move when left in Park.

Routine Maintenance

TO CHECK OR RENEW TRANSFER CASE OIL

The transmission and transfer case have separate lubricating
systems. When checking the transfer case oil level, always check
the transmission oil level as described in Part 1 of this chapter.

1 If extra clearance is required, raise the front and rear of the
vehicle and support on chassis stands. Refer to General
Information (chapter 1) for the positions of the jacking
points.

Itis important that the vehicle is level when checking the
ﬂ transfer case oil level.

2 Remove the filler plug from the transfer case and, using a
finger or a bent piece of wire, check the oil level.

The level is correct when the oil is level with or less than
5 mm below the bottom of the plug hole. Overfilled units
should be drained until the oil is level with the bottom of the
plug hole.

3 If the oil is being renewed, place a suitable container
beneath the drain plug and remove the plug from the
bottom of the transfer case. Allow all of the oil to drain from
the transfer case and then install and tighten the drain plug
to the specified torque.

4 |[f the oil level is low or the oil is being renewed, use an oil
gun to fill the transfer case to the correct level with the spec-
ified oil.

518-T82

Transfer case filler and drain plugs.
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5 When satisfied that the level is correct, install the filler plug
and tighten to the specified torque. Wipe around the plug/s
with a cloth after installation.

OIL LEAKAGE
1 Check for oil leakage at the oil seals.
2 Check for oil leakage from case joints and breather.

Check the transfer case output shaft seals for leakage.

BREATHER

1 Regularly check that the breather hose between the transfer
case and the transmission is not blocked, cracked or deterio-
rated.

2 Check the transmission breather by rotating the cap and or
using compressed air to remove any accumulated dirt.

Trouble Shooting

TRANSFER CASE NOISE (FORWARD GEARS ENGAGED,
VEHICLE MOVING)

1 Qil level low: Fill the transfer case with the correct quantity
and grade of oil and check for leaks. Refer to the Routine
Maintenance heading.

2 Worn bearings: Overhaul the transfer case and renew the
bearings.

3 Chipped or pitted gears: Overhaul the transfer case.

4 Excessive gear end float: Check and renew the worn gears as
necessary.

5 Insufficient oil distribution: Check and if necessary overhaul
the oil pump.

SLOW OR DIFFICULT RANGE CHANGE
1 Oil level low: Fill the transfer case with the correct quantity
and grade of oil and check for oil leaks. Refer to the Routine
Maintenance heading.
2 Worn or sticking transfer shift lever: Remove the shift lever
and check the lever ball, seat and housing for damage or
wear. Renew components as necessary.

3 Worn or damaged selector shaft, detent ball or selector fork:
Renew COITIpO]"IEl"I(S as necessary.

4 Insufficient oil distribution: Check and if necessary overhaul
the oil pump.

https://cardiagn.com/1996-1999-prado-manual-transmission/
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SLOW CENTRE DIFF LOCK OPERATION
1 OQil level low: Fill the transfer case with the correct quantity
and grade of oil and check for leaks. Refer to the Routine
Maintenance heading.

2 Insufficient oil distribution: Check and if necessary overhaul
the oil pump.

3 Worn centre differential: Overhaul the transfer case and
renew components as necessary.

4 On late automatic transmission models, faulty centre differ-
ential lock motor: Renew the motor.

CENTRE DIFF LOCK WON'T ENGAGE — AUTOMATIC
TRANSMISSION
1 Electrical fault: Using the wiring diagrams in Body Electrical
(chapter 16), check the centre differential lock circuit and
components.

2 On late automatic transmission models, faulty or seized
centre differential lock motor: Check and if necessary renew
the motor.

3 Faulty or damaged splines on the diff lock sleeve or hub:
Overhaul the transfer case as necessary or install an
exchange unit.

firmly apply the handbrake, raise the front of the vehicle
and support it on chassis stands. Refer to General
Information (chapter 1) for the positions of the jacking
points. With the differential lock disengaged it should be
possible to turn the front propeller shaft. Ensure that the
transmission is in Neutral, start the engine and engage
the differential lock. Switch the engine Off. If the
differential lock is functioning correctly, it should not be
possible to turn the front propeller shaft.

ﬂ If a faulty differential lock warning lamp is suspected,

CENTRE DIFFERENTIAL LOCK WON'T DISENGAGE
1 Transmission wind-up causing problems: Move the vehicle
in the opposite direction for several metres and try again. In
serious cases it may be necessary to jack up one of the
wheels to allow the transmission to unwind.

- —?‘z"ﬂ“. [ P 7
® IRING
CONNECTOR

- FIETL ‘\g"—' i - ey i - -
On transfer cases with an electric shift motor, have an assistant
operate the switch inside the vehicle. it should be possible to hear
the motor operating from underneath the vehicle when conditions
are quiet.

https://cardiagn.com/1996-1999-prado-manual-transmission/
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2 Any of the problems that could cause the differential lock
not to engage, could cause the disengagement problems:
Refer to the previous heading.

Shift Lever

TO REMOVE AND INSTALL

Manual Transmission Models

The procedure to remove and install the transfer shift lever is
described under the Shift Lever heading in Part 1 of this chapter.

Automatic Transmission Models

1 Remove the transmission selector lever. Refer to Automatic
transmission (chapter 11).

2 Fold back the boot and using a pair of snap ring pliers,
remove the snap ring retaining the transfer lever in the
housing.

3 Lift the transfer lever straight out from the housing.

Installation is a reversal of the removal procedure with attention
to the following points:

1 Apply a smear of multipurpose grease around the ball and
also to the end of the transfer lever.

2 |Install the transfer shift lever to the transfer case, ensuring
that the grooves in the lever ball align with the pins in the
transfer lever housing.

3 Press the cover into the housing against the spring and then
install the snap ring, ensuring it is seated in the groove in the
housing. Fold the boot down and around the housing,
ensuring it is sitting squarely.

Oil Seals

TO RENEW OUTPUT SHAFT SEALS

1 Raise the front and rear of the vehicle and support on chassis
stands. Refer to General Information (chapter 1) for the posi-
tions of the jacking points.

2 Remove the appropriate propeller shaft as described in
Part 3 of this chapter.

suitable container beneath the transfer case, remove the

ﬂ If the front output shaft seal is to be renewed, place a
drain plug and drain the oil from the transfer case.

3 Using a small centre punch, dislodge the staked portion of
the locking nut.

4 Using a large screwdriver to stop the flange from rotating
and a suitable spanner, loosen and remove the locknut.

5 Remove the flange from the shaft. If the flange is tight, use a
suitable puller to remove the flange.

6 Note the installed position of the seal. Drill a small hole in the
seal being careful not to drill to far and partially install a small
self tapping screw. Using pliers pulling on the screw, remove
the seal.

7 Apply a light coat of transmission oil to the lip of the new
seal.
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Transfer case front output shaft, drive chain and selector components. Models with electric center diff lock selection.

8 Using pipe or a large socket, carefully tap the new seal
squarely into the housing to the position noted on removal..

TO RENEW INPUT SHAFT SEAL
1 Raise the front and rear of the vehicle and support on chassis
stands. Refer to General Information (chapter 1) for the posi-
tions of the jacking points.
2 Remove the transfer case from the vehicle as described later
in this chapter.

3 Note the installed position of the seal, drill a small hole in the
seal being careful not to drill too far and partially install a
small self tapping screw. Using pliers pulling on the screw,
remove the seal.

4 Apply a light coat of transmission oil to the lip of the new
seal.

5 Using pipe or a large socket, carefully tap the new seal
squarely into the housing to the position noted on removal.

6 Install the transfer case as described later in this chapter.

TO RENEW SELECTOR SHAFT SEALS

1 Raise the front and rear of the vehicle and support on chassis
stands. Refer to General Information (chapter 1) for the posi-
tions of the jacking points.

2 Remove the transfer case from the vehicle as described
under the Transfer Case Assembly heading.

3 Note the installed position of the seal, drill a small hole in the
seal being careful not to drill to far and partially install a small
self tapping screw. Using pliers pulling on the screw, remove
the seal.

4 Apply a light coat of transmission oil to the lip of the new
seal.

5 Using pipe or a large socket, carefully tap the new seal
squarely into the housing to the position noted on removal.

6 Install the transfer case as described later in this chapter.

Transfer Case Assembly

TO REMOVE AND INSTALL
1 Raise the front and rear of the vehicle and support on chassis
stands. Refer to General Information (chapter 1) for the posi-

tions of the jacking points.

2 Place a suitable container beneath the transfer case, remove
the drain plug and drain the oil from the transfer case. Install
and tighten the drain plug to the specified torque.

Remove the bolt retaining the earth lead to the transfer case.

4 Remove the nuts and bolts retaining the propeller shafts to
the transfer case flanges and using tie wire or rope, secure
the ends of the propeller shafts clear of the work area.

5 Disconnect the wiring connectors and the breather hose
from the pipe on the transfer case.

6 Working inside the vehicle, remove the transfer shift lever as
previously described.

7 Place a trolley jack under the transfer case and support the
weight of the transfer case. Secure the transfer case to the
jack using chain.

8 Remove the bolts retaining the transfer case to the transmis-
sion.

9 Ensuring that the transfer case input shaft does not damage
the transmission output shaft seal, withdraw the transfer
case from the transmission.

10 Lower the transfer case and remove it from beneath the
vehicle.

w

Installation is a reversal of the removal procedure with attention
to the following points:

1 Check the transmission rear oil seal for damage and signs of
leakage. Renew the seal as described in Part 1 of this chapter
if any doubt exists to the serviceability of the seal.

https://cardiagn.com/1996-1999-prado-manual-transmission/
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2 Place the transfer case on a trolley jack, secure the transmis-
sion to the jack using chain and raise the transfer case so it
aligns with the transmission.

3 Rotate the output shaft flange to align the input shaft splines
with the transmission shaft and install the transfer case to
the transmission.

4 Tighten the transfer case to transmission retaining bolts to
the specified torque.

5 Fill the transfer case with the specified oil to the correct level
and tighten the filler plug to the specified torque.

6 Road test the vehicle and check for correct transfer case

operation.
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TO DISMANTLE

Due to the complexity and the cost of special tools required, It is
often more economically viable to install an exchange unit or
have the transfer case repaired by a specialist. The availability
and price of an exchange unit should be examined before
commencing to dismantle the transfer case.

For those people who have the knowledge and the tools neces-
sary to complete the job satisfactorily, an exploded view of the
transfer case and the specifications are provided.

SPROCKET S18COTA

Transfer case front output shaft, drive chain and selector components. Models with lever operated center diff lock selection.
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Part 3. Propeller Shafts
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Specifications
Propeller shaft lubrication:
Universal joints ........ Lithium based grease NLGI No2
Sliding yokes and
double cardan joints .......... Molybdenum disulphide
lithium based grease NLGI No2
Propeller shaft runout limit maximum ............. 0.8 mm
Trunnion bearing axial play maximum ............ 0.05 mm
Snap ring thickness ................. 210 mm - 2.50 mm in
0.05 mm increments
TORQUE WRENCH SETTINGS
Propeller shaft flange nutsand bolts ................ 74 Nm
Description

The rear propeller shaft is a tubular type consisting of a double
cardan joint at the front and a universal joint at the rear. A sliding
joint allows the shaft to extend and retract as the rear axle rises
and falls.

A mounting flange at either end retains the shaft and transmits
drive from the transfer case to the rear axle assembly. The
double cardan joint consists of two universal joints linked
together by a housing, allowing the propeller shaft to move
through greater angles with reduced loads on each universal
joint. The double cardan joint is not serviceable and if worn, the
complete propeller shaft must be renewed.

The front propeller shaft is similar to the rear propeller shaft,
although it uses universal joints at both the front and rear of the
shaft.

The universal joints used consist of a trunnion, four cups that can
pivot via needle roller bearings. The universal joints, double
cardan joint and sliding joints require periodical lubrication via
the grease nipples on each joint.

Trouble Shooting

SHAFT VIBRATION

1 Universal joint flange loose: Renew and tighten the loose
flange nuts and bolts.

2 Excessive wear in the universal joint trunnion and bearings:
Renew the universal joint assembly.

3 Worn sliding sleeve: Check and renew the sleeve as neces-
sary.

https://cardiagn.com/1996-1999-prado-manual-transmission/
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Checking the universal joint for freeplay.

4 Bent propeller shaft: Check the propeller shaft runout and
renew the propeller shaft as an assembly.

5 Propeller shaft out of balance: Balance or renew the
propeller shaft.

6 Propeller shaft front and rear couplings phasing incorrect:
Disconnect the sliding joint from the propeller shaft and
align the couplings.

EXCESSIVE BACKLASH

1 Worn universal joint trunnion and bearings: Replace the
universal joint trunnion and bearings as an assembly.

2 Worn slip joint splines: Renew the worn components.

3 Loose couplings: Check and tighten the nuts and bolts. If
necessary renew the bolts.

TO REMOVE AND INSTALL
1 Raise the front and rear of the vehicle and support on chassis
stands. Refer to General Information (chapter 1) for the posi-

tions of the jacking points.

e =

Match mark the propeller shaft and transfer case flanges to
ensure installation to the original position.
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Propeller shaft universal joint components.

2 Suitably mark the propeller shaft flange, differential drive
pinion flanges and transfer case flanges, to ensure installa-
tion to the original location.

3 Remove the nuts and bolts, gather the spring washers and
separate the propeller shaft flange from the differential and
transfer case flanges. It may be necessary to lightly tap the
end of the shaft with a soft hammer to free the shaft
assembly from the flanges.

Installation is a reversal of the removal procedure with attention
to the following points:

1 Clean the threads of all nuts and bolts with a wire brush or
similar.

2 Align the matchmarks between the differential pinion
flanges, transfer case flanges and the propeller shaft

3 Install the bolts, spring washers and nuts and tighten to the
specified torque.

sliding joints are lubricated immediately after

ﬂ It is recommended that the universal, double cardan and
installation.

UNIVERSAL JOINTS

To Remove and Install

trunnion, seals, snap rings and the needle roller bearings

ﬂ Each universal joint is serviced as a kit which includes
and cups.

Do not dismantle a universal joint unless the components
are to be renewed. On models with a sliding yoke, do not
hold the sleeve of the sliding joint in the unprotected jaws
of a vice, otherwise damage will result.

cod [ G
Pressing the needle roller bearing from the propeller shaft yoke.
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Installing the flange yoke to the propeller shaft. Note the
alignment marks.

1 Remove the propeller shaft assembly from the vehicle as
previously described.

2 Match mark the front and or rear yoke to the shaft to ensure
assembly to the original position.

Remove the snap rings securing the bearing cups.

4 Press one needle roller bearing from the yoke using sockets
as shown in the illustration.

5 Reverse the position of the sockets and press the other cup
back into and then from the yoke.

w

The propeller shaft is balanced to fine tolerances and
ﬂ must not be dented or otherwise damaged.

6 Manoeuvre the yoke and trunnion out of the propeller shaft.
7 Remove the remaining cups in a similar manner.
Installation is a reversal of the removal procedure with attention
to the following points:
1 Using a file, remove any burrs from the inside of the yokes.

2 Ensure that the yoke is installed in the original position as
incorrect installation can result in vibrations from the drive
line.

3 When installation of the snap rings is complete, tap the
yokes with a hammer to ensure that all snap rings are seated
correctly and that the universal joints are free to move in all
directions.

Tap the shaft gently to centralize the needle roller bearings.
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