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Propeller Shaft & Differential Carrier

DESCRIPT

INSPECTIOI
sEMOVA

NSTALLATION

The propeller shaft i a 2oint type

The propeller shaft and universal
joint assembly are carefully balanced
during original assembly; that is, the
dynamic unbalance i under 35 gr-em

(0.49 in-oz) at 5,800 rpm,

‘The length of propeller shafts dif:
fers for HLS30 (2 Seater) and GHLS:
(2+ 2 seater) models

Hf the propeller shalt i found
damaged, replace it as an assembly
When removing or installing the pro
peller shaft assembly, be careful not to
drop i.

INSPECTION

1. Check journal for axial play. If
play exists, replace propeller shaft
assembly

Note: Journal cannot be

bled,
disassem

Check the propeller shaft tube
surface for dents of cracks. If neces:
sary, replace propeller shaft asembly

PROPELLER SHAFT

CONTENTS.

Po? CKING AND CORRECTING

Po2 UNBALANCED PROPELLER SHAFT Po2
PD2 SERVICE DATA AND SPECIFICATIONS Poa
PD2 TROUBLE DIAGNOSES AND

©

Propeller shaft tube assembly

1: 5652226): LS30 2 seat Fig. PD-1 Crossrc.somal view of propeller shaft
865 (3406), GHLS30 2 +2 wate)

DESCRIPTION REMOVAL caution:
‘Align propeler shaft with companion
flange using reference marks pres
ed in “Removal” procedure and
tighten them with bolts. Failure to
do 30 could result in driving vibration,

1. _ Raise car on hoist.

Remove insulator, exhaust tube and
‘main muffler mounting bolts to feee
them from car body.
2. Seribe match marks both on pro-
peller shaft and companion flange so
That shaft can be reinstalled in the
orignal postion.

3. Remove bolts securing shaft 10
‘companion flange.
4. Draw out propeller shaft sleeve

yoke from transinision by moving
shaft rearward, passing it under rear
ale,

Watch for oil leakage from tran.
rision rear end, Take proper action i
cil leak is discovered.

Tightening torque:
35 (045 kgm
25 t0 33 by

CHECKING AND
CORRECTING UNBALANCED
PROPELLER SHAFT

To check and correct at unbalanc
ed propeller shall, proceed as follows

1. Remove undercoating and other
foreign material which could upset

shaft balance, and check shaft vibra
Note: Remove propeller shaft care

fully 0 a8 not to damage the spline,
sleeve yoke or rea ol sel Been Cl

Toad te dlcoanet proper shal &

rate companion ange 180 dee

INSTALLATION 3 Agia check shaft vbration. If
pele shat nem

To install, reverse the foregoing replace pro
removal procedure

Po2



Propeller Shaft & Differential Carrier

SERVICE DATA AND SPECIFICATIONS

Petmissble dynamic unbalance rem (ine)

Axial play of spider journal mm (in)

Journal swinging torque gem (ind)

‘Tightening torque kgm (tb)

Propeller shaft to companion Mange bolt

TROUBLE DIAGNOSES AND CORRECTIONS

35 (0.49) at 5,800 rpm

0@)

310 15 260130)

35 t045 (251033)

Condition Probable cause
Vibration a
‘medium ot high speed

Worn or damaged
beacing

versal joint needle

Unbalance due to bent or dented propeller
shat

Loose propeller shaft installation,

Worn transmission reat extension bushing

| Undercoating or mud on the shaft causing
| unbatance

Tire unbalance.

Balance weights missing

Corrective action

Replace propeller shaft assembly.

Replace propeller shaft assembly,

Retighten,

Replace

Clean shat.

Balance wheel and tire assembly.

Replace

Kaocking sound on | Worn or damaged univeral joint
propeller shaft while |
ating or noise while

Worn sleeve yoke and main shaft spline

Loose propeller shaft installation

Replace propeller shaft assembly

Replace propeller shaft asembiy,
Retighten,

Scraping nie J ust cover on aeeve yoke ribbing on
transmsion tear extension. Dust cover on |

Straighten dust cover to remove inte

Poa



Propeller Shaft & Differential Carrier

DIFFERENTIAL CARRIER (Type R180)

DESCRIPTION
REMOVAL
PRE-DISASSEMBLY INSPECTION
DISASSEMBLY

DISASSEMBLY OF DIFFERENTIAL

CASE
INSPECTION

ASSEMBLY AND ADJUSTMENT
PRECAUTIONS IN REASSEMBLY

DESCRIPTION
‘The differentia gear carrier assem

bly on the $30 series is available in the
Aiferent types.

The RI8O ype differentia carier
4s adopted on automatic transmission
‘equipped models

‘The drive pinion is mounted with
‘one ball bearing and two tapered roller
bearings which are preloaded by

pinion bearing adjusting spacer and

CONTENTS,

Po. 4 ASSEMBLY OF DIFFERENTIAL GEAR
PD. 6 CASE r.7
£0. 6 ADJUSTMENT OF DRIVE PINION

PD. 6 PRELOAD

ADJUSTMENT OF DRIVE PINION
P06 HEIGHT

°D-7 ADJUSTMENT OF SIDE AETAINER
Po 7 SHINS PO-10
PD. 7 INSTALLATION Po.12

REPLACEMENT OF FRONT OIL SEAL P-12

washer during assembly,
The drive pinion is positioned by 2

washer located between a shoulder of

the drive pinion and the sear bearing
‘The differential eae is supported ia

the cariee by 0w0 tapered roller side
bearings. These are preloaded by in-
serting shims between the carrer and

the side retainers, The differential cae

assembly & positioned for proper ring

gzartodsive pinion backlash by vay
ing those shims, The ring gea is bolted
to the differential case, ‘The case
houses two side gears in mesh with
two pinions mounted on a pinion

shaft. The pinion shaft is anchored in
the case by lock pin, The pinions and
side pears are backed by thrust wash

Car model HILS30(2 seater) | GHLS30(2 +2 seater)

Transmission
T

Manual [ Automatic | Manus ‘Automatic

Type of diferental carer |

Gear ratio

n20 FREZ

Pos



Propeller Shaft & Differential Carrier

(TYPE R180)

cy

Kem ae)

et
et si)

BT» 9010101651972)

Fig, PD Croseseetional view of differential carer

Pos



Propeller Shaft & Differential Carrier

REMOVAL

Service procedures are covered

under Gear Carer in Section RA.

PRE-DISASSEMBLY
INSPECTION

Differential carrer should be in
specied before any parts are removed

These inspections are helpful in
Finding the cause ofthe trouble and in

determining the corrections needed.

1. Mount carer on Gear Carrer
Attachment KV38100800. See
Figure PD3. Remove mounting mem:
ber and rear cover

Fig, PD) Holding differential

2. Visually inspest pats for wear or
arnage
3. Rotate geacs 10 se that there is
any roughness which would indicate
dumaged bearings or chipped gears.
Check the geac teeth for ssoring or
signs of abnormal wear, Measure pre-

load of dive pinion
4. Set up a dial indicator and check
the backlash at several points around
ting gear. Backlash should be within
0.10 to 0.20 mm (0.0039 10,0079
)

5. Check the gear tooth contact
with a mixture of recommended
powder and oll apply sparingly to all
sing gear teeth,

For the tooth contact pattern, see
paragraph dealing with tooth contact
pattern adjustment.

DISASSEMBLY

1, Remove side retainer fixing bolts,
and extact side retainer,

Note:
4. Mark left and right side retainers

before removal
». Be careful not to confuse left and

ight hand side retainers and shims
for proper reassembly

2, Extract differential case fom
uri using side hammer.
3. When replacing side bearing, ex:

‘tact bearing outer race from side
retainer using. Puller ST33290001

See Figure PD,

Fi. PD-4 Removing se bearing

4. Loosen drive pinion nut, holding

‘companion flange with Drive Pinion
Flange Wrench ST31530000 and pull

‘off companion flange using a standard

puller. See Figure PDS.

'st31530000,

Fig. PD-S Removing drive pinion

Pos

5. Extract deve pinion fom carrer
using a press. Take out drive pinion
together with rear bearing cone, ber

ing spacer and adjusting washers,
6. Remove front ol seal

Note: Oil seal must not be reused

7. Remove pilot bearing together
with pilot bearing. spacer and. front
bearing cone using Pilot Bearing Drift
‘8730650001
8. Hold cear bearing inner race with
Drive Pinion Rear Bearing Inner Race

Puller $T30031000 and extract from
rive pinion with a pres. See Figure
PDs,

| | | ST
Fs, PD-6 Removing pinion rear

bearing inner race

9. To remove front and rear beat
ing outer races, put a drift to race
surface, and withdraw them by tap
ping the top of dift with « hammer

DISASSEMBLY OF
DIFFERENTIAL CASE

1. Extract bearing using Differential
Side Bearing Puller ST3306S001 (set
of $T330S1001 and $T33061000),
See Figue PD-7,

ig, PD-7 Removing side beeing



Propeller Shaft & Differential Carrier

Note:

4. The puller should be handled with
care in catching the edge of bearing

Be careful not 10 confuse the left
and right hand part.

Remove ring. gear by unfolding
lock strap and loosening ring. gear

Note: Loosen bolts diagonally

3. Punch off pinion mate shaft lock
feom sing pear side sing Solid

Punch KVS1100300,

Note: Lock pin is cauked at pin hole
‘mouth on differential case. Do not
punch it off forcibly” without
checking how it is aulked

4, Daw out pinion mate shat and

and thrust washers

fe: Put marks on gear and thrust
washer 0 that they ca he rental:
led in thei original postions fom
which they were removed

INSPECTION
Thoroughly cle all disassembled

parts, and’ examine them to se that
they ate worn, damaged or otherwise
defective, and how they ate alfectd

Repair o replice all defective prt,

1. Check gear teeth for scoring
cracking ot chipping, and make sure
that tooth contact puters indicates

onset meshing depth, (any defect ie
evident, replace parts as equi

Note: Drive pinion and drive gear ae

supplied for replacement a8 9 et
therefore, should either part be

damaged, replace asa set.

pinion ear for sores and signs of

‘wea, and tepace a required

Follow the amne procedure for side

fgzar and their seats on differential

3. Inspect ll bearing races and ral
tes for scoring, chipping or evidence

Liptop condition such 28 not worn and

with mirorlike surfaces. Replace if

there is a shadow of doubt on thet

cfficency, ae an incorrect bearing op
fection may result in noises and gear

4, Inspect thrust washer faces. Smal

efects can be corrected with cand

Duper. If pinion matetoside gear
backlash (or the clearance between

side geae and thrust washer) exceeds

limits 0.1 t0 0.2 mm (0.004 to 0.008
in) replace thrust washer

5. Inspect carrier and differentia

‘ate Tor cracks of distortion, If ether
condition i evident, replace defective

ats,
6. Asa general rule, ol sel should
be replaced at each distcembly

ASSEMBLY AND

ADJUSTMENT
Asembly can be done in the

verse onder of diastrmbly, The follow
ing diections for adjustment and
teige of special tools enable to obtain

2 perfect differential operation

PRECAUTIONS IN
REASSEMBLY

1 Ateange shims, washers and the

lke 10 install sham correctly

Thoroughly clean the surfaces on
‘which shims, washers, bearings and
hearing retainer ate installed,
3. Apply gear oll when installing
bearings
4 Pack grease cavity between lips

when iting oi se

ASSEMBLY OF
DIFFERENTIAL GEAR CASE

1. Assemble pinion mates side ears
and thrust washers in differential eae,

P07

Fit pinion shaft to differentia
«28050 thats meet lock pin hoes,

3. Adjust side geartopinion mate

backlash or adjust the clearance be:
tween the rear face of sie gear and
‘rust washer, See Figure PD

IW ahove procedure isnot effective
with existing washer, try with other
vases available forthe purpose

Nowa backlash oe

04 100.2 mm
(004 to 0.008 in)

Fa. PD.S Meonring clearance

Side gear thrust washer

Thickness mm (in)

0.75 ta0.80 (0.0295 10 0.0315)

080 10085 (0.0315 190.0335)

085 100.90 (0.0335 190.0354)

4. Lock pinion shaft fk pin using 2
punch after iti secared ite plac,
5. Apply oll to geue tooth sufaces

snd thrust surfaces ard check if they
tum propely

6. Place ring gear on differential case
and install bolts and lock washers,

Tightening tongue:

9.0t0 100kem

(6S 1922)

cauTion:
4. Use only genuine ring geet bolts

and new lok straps
‘, Tighten bolts in criss-cross fashion

lightly tapping sround bott heads
with a hammer. Se Fi 4



Propeller Shaft & Differential Carrier

Fig. PD-9 Topping bolt head

7. When replacing side bearing
measure bearing. width using Master
Gauge KV38101900 and Weight Block
‘8132501000 prior to installation. See
Figure PD-10,

Standard bearing width
20.00 mm (0.7874 in)

‘St32501000

pe Bein

sy

Fy PD-10 Meawring beoring width

xvsa101900 7)
We

8. Press fit side bearing cone on
Aiferential case using Gear Carcier
Side Beating Drift $T33230000 and
Adapter ST33061000. See Figure
PDL

ee

133061000,
Fig. PD.L1 Installing side bearing

9. Press fit side bearing outer eace
Into side retainer using Deve Pinion
Outer Race Drift Set ST3061 1000 and
5730621000.

10. Set new oil seal on side retainer
using Oil Seal Drift Astembly
33270000. Apply greate cavity be-
tween seal lips

ADJUSTMENT OF

DRIVE PINION PRELOAD

Adjust preload of drive pinion with
spacer and washer between front and
tear bearing cones, regardless of thick:
ness of pinion height adjusting washer

This adjustment must be carried
‘out without ol seal inserted

1. Press fit front and rear bearing
outer races into gear carrier using

Drive Pinion Outer Race Drift Set
8730611000, $T30701000 and
8730621000.

Front: $T30611000 and
8130701000

Rear: $T30611000 and

730621000

2. Insert Dummy Shaft Spacer
ST31851000, pinion eight adjusting
washer (use one of 309 to 3.27

thickness) and rear beating cove into
Dummy Shaft ST31212000 0 make
‘convenient 10 adjust pinion height, See
Figure PD-14

Note: Reuse the old washer if they
‘ave normal tooth contact pattern
ina prediassembly check,

3. Fit deive pinion bearing spacer,
washer, front bearing cone, Drive Pi
fon Durnmy Collar ST31214000 and
companion flange in this ordet on
durum shat and tighten drive pinion

ul to the specified torque using
Stopper ST31852000 and. checking
pinion bearing preload. See Figure
PDi2.

/ST31852000

a
fr iy

Fig. PD.12 Tightening drive pinion nut

Pos

Measure pinion bearing preload
using Preload Gauge ST3127S000, and
select washer and spacer that will
Provide required preload, See Figuce
PDAI3,

Pinion beating preload
(ithout oil sea)

10 t0 13 kgem

(8.710113 intb)
Tightening torque of
Pinion nut

1710 20kgm
(123 10 145 feb)

Note: Replace bearing washer and
spacer with thicker ones if pinion
‘cannot be turned by hand while it

isbeing tightened,

Fig PD.13 Measuring pinion prelood

Pinion bearing adjusting spacer

Length mm (in)

52.20 (2.0551)

52.40 (2.0630)

52.60 (2.0709)

52.80 @.0787)

53.00 (2.0866)

53.20 2.0945)



Propeller Shaft & Differential Carrier

Pinion bearing adjusting washer Example of caleulation

Lien eae

2.32 to 2.34 (0.0913 to 0.0921) Sa T=W+N -((H—D'-S)x 0.01)
2.34 to 2.36 (0.0921 to 0.0929) > ~02

2.36 to 2.38 (0.0929 to 0.0937) 3.49 « 0.55996 S ane
2380240 (00037 1390945 rom x00] 02
2.40 102.42 (0.0945 to 0.0953)

102.44 (0.0953 100.0961)
Fig. PD-16. Adiuating pinion height

‘The correct washer i¢ 3.18 som
246 10246(00961 100.0965) 3.The thickness of ave pinion Hck

2.46 10248 (0.0969 100.0976) height. adjusting. wather can be ob
2.48 to 250 (0.0976 t0 0.0984) _tained from the following formula:
2.50 10252 (0.0984 to 0.0992) _Stonad2.52 to 2$4 (0.0992 100.1000) si-(i=0-5.00)
2.54 to 2.56 (0.1000 10 0.1008) 02 Paya

o 42.56 102.58 0.1008 to 0.1016) Keay
2.58 t0 2.60 0.1016 100.1024)

Wien. Fig. PD-16 Variation number on

ing adjusting washers (me).

W Thickness of washes temporar Pinion height adjusting washer
ADIUSTMENT OF ly inserted (mm)

No: Measred valve with thickness Thickness mm (in)DRIVE PINION HEIGHT fo tris),

Adjust pinion eight with washer H_ Figure marked onthe die pin 3.09 (0.1217)
provided between rear bearing cone eae, Ses Fics FS 3.12 (0.1228)fd back of pinion gear Dr + Figure marked on the dummy essAns 

15 (0.1240)

1. Install Height Gauge ST31211000 — g- ; Figure iarked! on the eight 3.8 (0.1252)
‘on cartier with dummy shaft mounted.
Seige Pa ove 2a

‘tween the tip end of height gauge and dimensional variations in a unit of 327 (0.1287)

3.36 (0.1323)

3.39 (0.1335)
” 3.42 (0.1346)

{- 3.45 (0.1358)
- 3.48 (0.1370)

i- 
351 (0.1382)

3.54 (0.1394)

357 (0.1406)
3.60 (0.1417)
3.63 (0.1429)

3.66 (0.1441)

©

srs1asioo9 "5131211000

sT21214000 31212000

4. Fit determined pinion height a4
justing. washer in drive pinion, and
press fit rear bearing cone in i using

Fig. PD:14. Meoturing the clearance Base $T30901000. See Figure PD-17.

Poo



Propeller Shaft & Differential Carrier

ey

ae

Fig. PD-17 Pressing rear bearing

ovo1000

5. Lubricate pinion front and
bearings. Install drive pinion in gear
carrier into which dive pinion beating
spacer and wabser, front bearing cone
snd front bearing pilot spacer, more

‘over, pilot beating and oll seal are
‘ted. Fit oil seal using Oil Seal Drift
30720000.
6. Prese fit companion Mange in
‘rive pinion and secure them in pos

tion by tightening nut to specified
torque confirming preload

Tightening torque:

1710 20 kgm

(123 t0 195 fab)
reload (with ol seal:

11 to 17 kgsm
(510 188 indo)

[Note: If drive pinion lock nut is worn,
replace it

ADJUSTMENT OF SIDE
RETAINER SHIMS

1. If the hypoid gear set, carter,

dliferental case, side bearing or side
bearing retainer hasbeen replaced with
new part, adjust the side bearing pre
Toad with adjusting shim, The required
fhicknesses of the left and sight re
tainer shims can be obtained from the
following formulas

T1=(A+C+G1 —D)x001
+076 —E

Ts =(B+D+ G2)x 0.01
+076 -F

Whee,

Ts: Requiced thickness of left side
retainer shim (men),

Ta : Requleed thickness of right side
setainer shim (2),

A & B Figure marked on the geat
carries. See Figure PD-19.

© & Dt Figure marked on the
differential case. See Figure PD-20,

EF : These ae differences in width
Of left or right side bearing against,
the standard width 200 mm

(0787 in).
G1 & Gr : Figure marked on the left

(or right side retainer. See Figure
PD21

Note: Figures for A, B.C,D,G) and
G2 are dimensional variations in 2

‘unit of 1/100 mm (4/10,000 in)
against each standard measurement

‘To measure width of side bearing,
see differential case assembly pro

cedure,

NNote: Preloud of the old bearing
should be the same as that of a new
bearing,

Fig PD-18 Thickness of left and
ght shime

Fig, PD-19 A 6B figue

Po.10

Fig PD-21 GI & G2 figure

Example ofcaleulation,

A=5, B=5, C=3, D=3,
Gi #4, Gr=1, E= -00'mm,
F=+002 mm

Left side

T1=(A+C+G1 ~D)x0.01
+0.76-E

5+3+4—(43)] «001

£0.76 - (-0001)

86 mn

Right side

Tr =(B+D+G2)x001
+076 -F

(5 +34 1)x001 +076
= (90.02)

83 mm

Note:
a. If you cannot find the desired

thickness of shims after calculation,
tse shims so thatthe total thickness
is the closest to the calculated
value

IE values signifying A, B, C, D, Gy
and Gz are not given, regard them
aszero and compute,

‘After assembly, check 0 see that
preload and backlash are correct.
not, readjust.



Propeller Shaft & Differential Carrier

Side retainer adjusting shim

‘Thickness mm (in)

020(0.0079)

0.25 (0.0098)

030(00118)

0.40 (00157)

0.50(0.0197)

Install differential case assembly
in gear carrier in reverse order to
Which it is disassembled,

3. Fit given shims and O-ring in both
side retainers, and install retainers in
carrier using Gear Cartier Side Re
tainer Guide ST33720000 (See Figure
PD.22), and the arrow mark on retain:

ex positioned as shown in. Figure
PD23,

Note: When installing retainers, take
‘are that side bearing outer races
are not damaged by roller

Fig, PD-29 The arrow mark on

4. Measure rng geartodrve pinion

backlash by using 2 ditl indicator and
adjust it t0 0.10 to 0.20 mm (0.0039

100.0079 in) See Figure PD-24.
IC itis below the specified value

rove shim from right to left. If iti
‘over it, move it inversely

(RoceBY

6...
ig. PD-34 Measuring the backlash

‘of ring gear and pinion

5. At the same time, check side
bearing preload. Bearing preload
should be 12 t0 20 kg-cm (10 to 17
indb) of rotating torque at companion

flange.

If preload is not according to this
specification, adjust it with side retain

cr shims,

Incidentally, decrease or increase in
thickness of shims causes change of
ring gar-to-pinion backlash,

Thus, eheck if they have proper
backlash,

6. Check and adjust the tooth con
tact pattern of ring gear and drive
pinion

(1) Thoroughly clean ring and drive

pinion gear teeth
(@) Paint ring gear teth lightly and
evenly with a mixtute of recommend
fed powder and oll of a suitable con
sistency to produce a contact patter,
@)_ Rotate pinion through severst
‘evolutions in the forward and reverse
direction until a definite contact pat
tem is developed on rng goat

(4) When contact pattern i incor
rect, teadjust thickness of adjust shim,

Be sure to wipe aff red lead com
pletely upon completion of adjust
iment

(5) Incorrect contact pattem of
teeth can be adjsuted in the following

a, Heel contact

To conrect, inctease thickness of
rive pinion adjusting washer in order
to bring drive pinion close to rng get,
See Figure PD-25.

Pot

Fig, PD-25 Heel contact

b. Toe contact

To comeet, reduce thickness of
Arive pinion adjusting washer in order
to make drive pinion go away from
ring pea. See Figure PD-26,

Fig. PD-26 Torcontact

. Flank contact

Adjust in the same manner asin b.
See Figure PD-27

i, PD-27 Plank contact

4. Pace contact

Adjust in the same manner as ina
See Figure PD-28,

ZE

cq

Fig PD-28 Face contact

‘\



Propeller Shaft & Differential Carrier

e. Correct tooth contact

ig. PD-29 Corret contact

Note; Change in thickness of ad

{usting washer is accompanied by
‘change in backlash, Check it when
ostalling ge

INSTALLATION

Install ia the severse order of 16
moval. Refer to Section RA for
Installation,

Note: Oil quantity: 1 liter
(26 US. pt, 1% temp. pt)

REPLACEMENT OF
FRONT OIL SEAL

Replacement of fromt oil seal with
differential gear cartier assembly in
stalled om the cr.

procedures ae 8 follows:

1. Drain gear ol.
2. Raise car on hoist

3. Remove insulator, exhaust tube
‘and main muffler mounting bolts to
free them from cat body,
4. Detach propeller shaft
5. Remove drive pinion aut,

6. Exteact companion flange using a
standard puller, See Figure PD-30.

Fig. PD-20 Removing companion

‘onge

7. Remove oll sal.

8, Set new oil sel in position using
Gear Carver Ou Seal Drift
'ST30720000. Apply grease cai
between sal ips

9. Fit companion flange on dive
pinion, and secure them in position by
tightening nut to specified torque con:
firming the following preload, using
Drive Pinion Flange Wrench
731530000,

Tightening torque of
pinion nut:

1710 20 kg-m
(123 10 145 fap)

Pinion bearing preload

(with ol seal}
11017 kgom

© 5¢0 148 intb)

poa2

[Note: The preload of old bearing is
the same value as that of a new
Dearing

10, Reinstall propeller shaft by re
versing the foregoing removal pro-

edu, And fill up gear ol
‘Side oil sal is teplaced by using the

following proveduces.
(1) Detach driveshaft from ge cr

2) Remove oil sa.
G) Set in new oi sel

Note: Apply grease cavity between oil
seal lips,

(4) Reinstall div shat.

Tightening torque of
flange yoke fixing bot:

32043 kem

(@3 1031 fu)
Driveshaft to companion

flange fixing bot:
5.01060 km

(36 1043 10)

Note: Check O-ring of side Mange
fixing bolt, and replace if necessary



Propeller Shaft & Differential Carrier

DIFFERENTIAL CARRIER (Type R200)

CONTENTS

DESCRIPTION fo12 ADJUSTMENT OF DRIVE PINION.
REWOVAL PRELOAD Po.18

PREDISASSEMBLY INSPECTION POIs ADJUSTMENT OF DRIVE PINION
DISASSEMBLY pois HEIGHT Pose

DISASSEMBLY OF DIFFERENTIAL CASE -. ppg ADJUSTMENT OF SIDE BEARING
INSPECTION for? WASHERS 20.20
ASSEMBLY ANO ADJUSTMENT po.ty INSTALLATION ro

PRECAUTIONS IN MBLY Pot? REPLACEMENT OF Olt. SEALS rox
ASSEMBLY OF DIFFERENTIAL GEAR RONT OIL SEAL voz
CASE po17 SIDE Olt SEA 7023

DESCRIPTION
The R200 type diferenil cari the drive pion and the reat bearing. for proper sng. geartodsive piaton

assembly is adoped on mantal rans The diferenial cae ws supported in backlash by varying these waters. The
mation equipped model the cater by two tapered roller sie ring gear & Dolled to the detent

“The deve pinion is mounted with hens. These bearings ate preloaded case. The cae Houies two ue geen

one ball bearing and two tapered roller with am interference fit of 0.1 mim mesh with (wo pinions mounted on a
beatings which ae preloaded by (0,04 in) tothe final drive housing pion mate shat. The piion mate

‘The drive pinion is adjusted by a the housing and side bearings. The backed by thrust washers,

(Cat model HLS30 2 eater) | GHLSIO (2+ 2 seat)

“Type of differentia carer FARI00-1 RIO ERG RioMab Zep I ian Ps im
Geat ao 3545

Poa
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‘Companion Nange
Front ol sel
(Supply mult-purpoe grease
to ol sea ip when aerating)
Front plot tening
Front plot teasing spacer
Drive pinion
Piajon front bearing
Pinion bearig sting

(Adios pinion bering pisond
by selecting D and)
Psion beating susting spacer
Pinion rer bearing
Pinon eight adjusting washer
(jas pinion height by

selecting ®.)

1 Side bearing
12 Sie beating adjusting wa

oS
SS

(sist side bearing pilond
and ting Eeatodsive pinion
backlash by selecting @.)

13. Sie bearing spacer

14 Sie oll eal

(Supply multhpurpose gree
{o-sea ip when ssembing)

1S. Sie flange
16. Side lange crip,
17 Side bearing exp
18 Breather

(dasall with an arow tomands

19) itera cae

20 Reat cover

Poa
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n
B
rH
as
2%

2
cs

Jd
 d

ee
eS8

08
Ss

8
Difeentil ear outing Tphesing torque (Tatienber teliand mats km (8)
Spcal waster Ore Domine is
Pinon mate sat T: tew24azwin
Pian mate GT: sowinos wr
Side pear OT: a2wescowsy“hut washer Br: Tswssseoy
(Aijust the pinion materosige © T 6010 70163 1951,
tear backlash (r the clearance Ung ocking agent
between the rear face of de [Locke aad eek) oF
searand thrust washer) 00.1 (Gunton

{0.0.2 mm (0.006 10 0.008,
iby @)
Lock pin
Ring gear

Fig, PD.31 Sectional view of differential carier
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REMOVAL
Service procedures are covered

under Gear Carrier in Section RA.

PRE-DISASSEMBLY
INSPECTION

Differential cater should be in
spected before puss except teat cover

axe removed from it

These inspections are helpful
finding the cause of the problem and

in determining necessary. corrections.

1. Using three 45mm (1.77 in)

spacers, mount cartier on Gear Carrier
‘Attachment KV3B100800.

vs4100800 ae

Fig, PD.32 Mounting differential carrer

2. Remove rear cove

3. Visually inspect parte for west or

damage
4. Rotate gears checking for any

roughness which would indicate dany
aged bearings chipped gears. Check
ear teeth for scoring or signs of
abnormal wear, Measure preload of

Arve pinion.

Fig. 0-33. Meoturing pinion preload

5. Set up dial indicator and check
the backlath at several points around

ting gear. Backlash should be within
0.13 f0 0.18 mm (0.0081 to 0.0071
in)

lay
Sy

Fig, PD-26 Remouing side bearing cap

Fig. PD-34 Measuring the bocklash of
"ing gear and pinionae 4. Using Slide Hammer HT72400000

lit differential case astmmbly ot. See
Figure P37.

6. Check gear tooth contact with a
mixture of recommended powder and
oil

For the tooth contact pattern, see

page PD-22 ~ Contact Pattern,

DISASSEMBLY ; sk
1. Drive side flange out with pry PD-37 Removing differential case‘bar, See Figure PD-35. mere a cossembly_
Note: Hold side flange with hand to

prevent it from jomping out of
Note: Cate should be taken not to

confuse the left and right hand
bearing caps and bearing ovternices

so that parts may be installed to the
original position.

5. Loosen drive pinion nut, holding
‘ompanion Mange with Drive Pinion

Flange Wiench ST31530000 and pull
lt companion flange using 9 suitable
puller, See Figures POLIS and PD-39,

Fig. PD.33. Removing side flange

2. Put match marks on side bearing
capsand carrer
3. Loosen side bearing cap bolts and
remove bearing caps Pig PD-38 Removing drive pinion nut

Pos.
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7. Remove oll sel

Note: Oil seal must not be reused.

8. Remove pilot bearing together
with pilot bearing spacer and front
beating inner race using Plot Beating
Drift KV38100401. See Figure PD-40,
9. Remove side ol seul

ig, PD-39 Removing companion _Note: Oils must not be reused
Marge 10. Hold. rear beating inner race

6. Extract drive pinion from carrier with Drive Pinion Rear Bearing Innet
Using a pres. Take out drive pinion Race Puller ST30031000 and extract
{ogether with seat bearing inner race, fom drive pinion with a press. See
bearing spacer and adjusting washer. Figure PDI.

38100401

Fig, PD-40 Removing pilot beeing

A Crees surface, and withdraw them by tap|| SS ing the too of daft with » bammer.i= See Figure PD-4,

Fig. PD-A1 Removing pinion rear
fearing inne race

11, To remove front and rear beat- Fig. PD-42. Removing pinion Beene
Ing outer races, put a drift to race ‘outer races

DISASSEMBLY OF
DIFFERENTIAL CASE

1. Extract beating using Differential
Side Bearing Puller $T3306S001 (et
‘of $T33051001 and $T33061000)
See Figure PD.43.

Fi, PD-43 Removing side Deering

Note
8. Securely att

Aifferentil case
Be careful not to confuse the left

and right hand pacts

th puller to bearing
ing two grooves in

Remove ring gear by loosening
ing gear bolts,

Note: Loosen bolts diagonally

Punch off pinion mate shaft lock

pin from cing gear side using. Sold
Punch KV31100300,

Note: Lock pin is caulked at pin hole
‘mouth on differential cae, Do not
punch it off forcibly without
checking how itis caulked,

4. Draw out pinion mate shaft and
remove pinion mate gears, side gears

and thrust washers

Note: Put matks on gear and thrust
washer so that they can be re
installed in their orginal positions
from which they were removed
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INSPECTION

Thoroughly clean all disassembled

parts, and examine them to ste that
they ate worn, damaged or otherwise
faulty, and how they are affected.
Repair or replace all faulty pats,
whichever is necessary

1. Check gear teeth for scoring,
cracking or chipping, and make sore
that tooth contact pattern indicates

correct meshing depth. If any fault is
evident, replace parts as required

Note: Drive pinion and drive gear are

supplied for replacement as a set
therefore, should either part be
damaged, eplace as ast.

2. Check pinion gear shaft, and

Pinion gear for scores and signs of
wear, and replace as required

Fellow the same procedute for side

ears and their seats on differential

3, spect all Bearing races and
rollers for scoring, chipping or
evidence of excessive weat. They
should be in tiptop condition such as

ot worn and with mintorlike sur
faces. Replace if there isa shadow of

doubt on their efficiency, a8 an incor
rect beating operation may result in
noise and gear selzure

4, Inspect thrust washer faces. Small

faults canbe coreected with. sand
paper. If pinion mate to side gear
backlash (or the clearance between
side gear and thrust washer) exceeds

limits 0.1 to 0.2 mum (0,008 to 0.008
in), replace theust washes

5. Inspect carrer and. differential
ase for cracks o dietortion. If either

fondition is evident, replace faulty
pats

6 Asa general rue, ol seal should
be replaced at each disassembly

ASSEMBLY AND
ADJUSTMENT

Assembly can be done in the re
verse order of disassembly. Adherence

to the following directions for ad
justment and usige of special tools

‘enable to obtain a perfect differenti
‘operation.

PRECAUTIONS IN
REASSEMBLY

1. Arrange shims, washers and the
like to install them correctly

2. Thoroughly clean the surfaces on
which shims, washers, bearings and
bearing retainers are installed

3. Thoroughly clean oll from ting
gar bolt and its hole with "Locktite

Lacquic Primes” or equivalent
4. Apply gear oil when installing
bearings.

5. Pack ecommended multi-purpose
rease into cavity between lips when
Stung oil seal

ASSEMBLY OF
DIFFERENTIAL GEAR CASE

1 Assemble pinion mates, side gears
and thrust washers in diferental cae.

2. Fit pinion shaft to differential
ase so that it mets lock pin holes.
3. Adjust side gearto-pinion mate
backlash or adjust the clearance be
tween the rear face of side gear and
thrust washer See Figure PD-44

If above procedure isnot effective
with existing washer, try with other
washers

Normal backlash or clearance

0.1 100.2 mm

(0.004 ta 0,008 in)

Fig. PD-44 Measuring clearance

Side gear thrust washer

‘Thickness mm (in)

(0.75 10 0.80 (0.0295 to 0.0315)

0.80 t0.0.85 (0.0315 to 0.0335)

0.85 10.090 (0.0335 to 0.0358)

Po.17

4. Lock pinion shaft lock pin using a
ppnch after iti secured in place.
5. Apply oll to gear tooth surfaces
and thrust surfaces and check that
they turn propedly

6. Place rng gear on differential ease
and apply a small amount of loc
agent [Locktite (stud lock) or equiva
lent] tothe bolts then install bots

CAUTION:
4. Usa only genuine drive gear bolts

and new lock straps,
b. Tighten bolts in crisscross fashion

ightly tapping sround bolt heads
with a harmmer

Tightening torque:
7108 kgm

(51 t0 58 fab)

Fig, PD-46 Tapping bolt heads

7. When replacing side bearing
‘measure beating width using Master
Gauge KV'38102000 and Weight Block
‘8732501000 prior to installation. See
Figure P46,

Standard bearing width

21.00 mm (0.8268 in)

‘sr32s01000

ranma g IS
\

Fig, PD-45 Measuring beoring widch
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8. Pres fit side bearing inner cace on
liereniat cave with Geat Cait Side
Bearing Drift KV38100300 and
‘Adapter $T33061000. See Figure
PDa7,

gy
S svasto0s00

ry
2 sroet000

Fig. PD-47 Instling side bearing

ADJUSTMENT OF
DRIVE PINION PRELOAD

Adjust drive pinion preload with
spacer and washer between front and
reac beating inner eaces, regardless of
thickness of pinion height adjusting
washer

This adjustment must be carted
cout without oil sea inzerted

1. Press fit front and rear bearing
cuter races. into gear cater using

Drive Pinion Outer Race Drift Set
8730611000, $T30613000 and
5730621000)

Front: $130611000 and
‘5730613000

Rear: $T30611000 and
5730621000

2. Snseet rear bearing inner race into

Dumeny Shaft KV38 100110.
3. Fit drive pinion bearing spacer,
washer, front bearing inner race, Dur:
my Shaft Collst KV38100130 and

companion flange in that order on
dummy shaft and tighter drive pinion
rut to specified torque with Stopper
KV38100140. See Figure PD-48

Tightening torque of pinion nut:
19 to 22 kgm

(137 10 159 felb)

-Kv3R100140

Fig. PD-48 Tightening drive pinion nut

4. Measure pinion bearing preload

‘sing reload Gauge ST3127S000, and
select washer and spacer that will

ied preload. See Figure

Pinion bearing preload
(without oil seal:

1010 13 gem

87 t0 113 indb)

Note:
4. Replace bearing wather and spacer

with thicker ones if pinion cannot
be turned by hand while itis being
tightened

», Preload of old bearing is the same
value as that ofa new bearing

ig, PD-49. Measuring pinion prelocd

Pore

Pinion bearing adjusting spacer

Length mm (in)

$5.10 (2.1693)

55.40 (2.1811)

55.70 (2.1929)

56.00 (2.2047)

S625 (2.2146)

Pinion bearing adjusting washer

Thickness sm Gn)

380 103.82 0.1496 to 0.1508)
3.82 t0 384 (0.1504 to 0.1512)

384 t0 386 (0.1512 to 0.1520)

3.86 to 388 (0.1520 to 0.1528)
388 to 3.90 (0.1528 to 0.1535)
3.90 10 3.92 0.1535 to 0.1543)
392 10 3.94 (0.1543 100.1551)

3.94 10 3.96 (0.1551 100.1559)

3.96 10 3.98 (0.1559 100.1567)
3:98 t04.00 (0.1567 100.1575)
4.00 to 4.02 (0.1575 t0 0.1583)

4.02 10 4.04 (0.1583 to 0.1591)

4.04 to 406 (0.1591 to 0.1598)

4,06 t0 4.08 (0.1598 to 0.1606)
4.08 to 4.10 (0.1606 to 0.1614)

ADJUSTMENT OF
DRIVE PINION HEIGHT

‘Adjust pinion height with washer

located between reat bearing. innee
race and back of pinion ge

1. Install Height Gauge
KV38100120 on cartier with dummy
shaft mounted. See Figuee PD-SO.
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ih espe (kV34100120)

2. Measure the clearance (N) be
tween the tip end of height gauge and
the end sutfce of dummy shalt ws

a thicknes: gauge. See Figure PDI

i -xvaan00120

{| kvasiooii0

Fig, PD-SL_Adinutng pinion height

3, The thickness of drive pinion
height adjusting washer can be ob:
{ained from the following formula

T=N-— [(H— D9 x0001] +3.00

Where,

T Required thickness of rear
ing adjusting washers (rm).

N= Measured valve with thickness
nuge (mm)

H: Figure marked on the drive

pinion head, See Figure PD-2S.
Dr: Figure marked on the dummy

shaft

Note: Figures for H and D’ are dimen:
‘sonal variations in 2 unit of 1/100
mm (4/10,000 in) aguinst cach
standard measurement.

ig, PD-S0 Meauring the clearence (N)

Fig, PD.S2 Variation numer on

[@-D)x0.01) +300
1@2)~ 1) x00]

+300

=023 (2-1) x01] 3.00

023 [10.01] +3.00
=023 —001 + 3.00

#322 mm

‘The comect washer is 3.21 mm
thick

Be?

N=0.35 mm
H=-1,D

T =N~ [(4-D)x001} +300
=0.35 ~ [(-1)-2)x001]

+3.00

Po-19

=0.35—

+3.00

035 [(-3)«001} + 3.00

=035 [003] +300
#035 +003 +300
238

2)x 0081

The comreet washer is 3.39 mm
thick

Ex

H=0, D'=0

T =N— (HD) x 001] +300
=0.27 ~ (0-0) 001)

+3.00

0.27 - (0001) +300
027 —0+ 3.00

The correct washer 6 3.27 mm

thie

Note: If values signifying H and Dare
not given, regard them as 2ero and

compute. After asembly, check to
fe that tooth contact i comet. I
not, readjust
For the tooth contact patter, see
page PD-II for Contact Pattern,

Pinion bearing adjusting washer

Thickness aim (i)

3.09 (0.1217)
3.12 (0.1228)
3.15 0.1240)
3.18 0.1282)

321 0.1264)
32401276)
327.1287)
330(0:1299)
3.33 (0.1311)
3.36 (0.1323)
339(0.1335)
3.82 (0.1346)
345 (0.1358)
3.48 (0.1370)
351 (0.1382)
3.54 (0.1394)
3.57 (0.1406)

3.60(0.1817)
3.63 (0.1429)
3.66 (0.1481)

0.05 (0.0020)

0.07 0.0028)
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Note: Pinion height adjustment can
bbe made in a unit of 1/100 mm
(4/1000 in) by. selecting cither
.05 mm (0.0020 in) or 0.07 mm
(0.0028 in) shim in above chart.

4. Fit determined pinion height ad
Justiog washer in drive pinion, and

ress Mt ear bearing inner race in it
wing Base ST30901000, See Figure
PDs

Fig, POSS Pressing rear bearing inner

Note: Insert washer into pinion with
‘he chamfered side towards gear

3. Lubricate pinion front and rear
bearings. Install dive pinion in gear

‘into which deve pinion bearing
spacer and washer, front bearing inner
‘ace and front pilot bearing spacer
moreover, pilot bearing and front oi!
seal are fitted. Fit front oil seal using
Gear Cariee Front Od Seal Drift
KV38100500,
6 Fit companion flange on drive
Pinion, and secure it in position by
Ahstening nut to specified torque con.
Ficming preload

Tightening torque

19 (022 kgm
(137 t0 159 fab)

Preload (with oi ea)
111017 keem
(9.510 148 intd)

Note: If dive pinion lock aut is worn,
replace it

ADJUSTMENT OF SIDE
BEARING WASHERS

1. If the hypoid gear sot, cari,
ditfesential case or side bearing hat
been replaced with new part, adjust

the side bearing preload with adjusting
washer. The requited thicknestes of
he left and right washers canbe
‘obtained from the following formu

Ty =(A-C+ DH) x001 +E +205
Ty =(B-D4H)x001 + F+G+ 195
Where,

T, Required thickness of left side
washer (rm).

Roquited thickness of right side
washer (mm).

AAB: Figure marked on the gear
cattle. See Figure PDS.

CAD: Figure marked on the differ
ential case, See Figure PD-S6,

EA F : These are differences in width
‘of left or right side beating against
the standard width (21.00 mi).

ik

If bearing width & 20.82 enim, this
figure will ea follows

25,00 ~ 20.82 0.18 (on)

G : This isthe difference in thickness
of side spacer against the standacd
width (810 mun. IF spaces width is
8.02 mm, this figure wil be as
allows

He igure marked on ring gear. See
Figure PDS7.
8.10 ~ 8.02 = 0.08 (mm)

Faures for A, B,C and D are
nsional variations ina unit of

100 mm against each standard eas
urement

To measure width of side bearing

see differential case assembly pro
cedure

Before calc
value by measuring spacer thickness. If

i

lation, determine “G"

spacer is deformed or scratched, re
place

Fig. PD-S4 Thickness of left ond
ight washers

PD20

\] 7 soe
Pig POSS Aa Bhasres

Fig, PD-56 C&D figures

Set number Yaration umber (4)

Fig. PD'S7 Variation number on

Side bearing adjusting washer

Thickness rom (in)

2.00 (0.0787)

2.05 (0.0807)

2.10 (0.0827)

2.15 (0.0846)

2.20 (0.0866)

2.25 (0.0886)

230 (0.0906)

235 (0.0925)

2.40 (0.0948)

245 (0.0965)

250 (0.0984)

255 (0.1004)
2.60 (0.1024)
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fcalevlation Note: I values signifying A.B. Cand & yeartodsive pinion
‘Dare not given.repsed them as zero Backlash with 2 dial indicator and
and compute idjust it 10 0.13 10 0.18 anm (0.0051

B=3,C#5, a6 After assembly, check to we that 1000071 in). See Figure PD-60,
18mm, F=0.1S mm preload and backlash ate comect. {Wit i below the specified vale,

G=008mm, H'=-2 ot, read. place left washer with a thinner one
and ight washer witha thicker ne.

Ty=(A-C+D-It) 001+ Care ree

$0184 205 {ween sie bearings nd housing limes do nt change ttl thik
700140184205 4. Drive in side bearing space be- nes washer

thick {0 great of too small a driving force is a

T,=(B-D+H)xO01FF+G eet es
=b oven xoorvors Wh gy Mi

=(-5) 1001 +0.15 +008 Fig 70.60 Meoarng the bactoh of

= “005 +0.15 + 008 +1.95
Incidentally 2 decease or incase

A=6, B=6,C*5,D=3 _ a"? Pinion,
pret dis, FS 622i (Thoroughly clean sing and drive
G=0.10mm, H'=2 Note: When driving spacer into place, pinion gear teeth

Hoag on carrier, And tighten bolts to speci- ‘evolutions in the forward and reverse
phe iengeoge coed ad toga direction nati) a definite contact pat-

thick. ~ Be sure to completely wipe off red

=(6-3+2)x001+0.22 —
$010 198 comeneeean

Po21



Propeller Shaft & Differential Carrier

Fig, PD-61 Heel contact

». Toe contact
To comect, reduce thickness of

Pino height adjusting washer in order
to make drive pinion move away from

ring gear. See Figure PD-62,

Fig, PD-62 Toe contact

. Flank contact

Adjust in the same
See Figure PD63,

banner as in b

Fig, PD-63 Flonk contact

4. Face contact
Adjust in the same manner asin a,

See Figure PD

Fig PD-64 Face contact

©. Correct tooth contact

Fig, PD-65. Correct contact

Note: Change in thickness of adjust
jing washer is accompanied by
change in backlash. Check it when
installing gar

8. Install ear cover

Tightening torque:

16 t0 24 kgm

(12 t0 17 fb)

9. Apply grease to cavity at scaling

lips oF of seal,
Press side ofl seal

Gear Cartior Side
KV38100200,

to cartier with

Oil Seal Daft

ysa100200

Fig, P66 Inetaling se ot soot

10. Install side flange on carer.
Engage spline in skle Mange with shat
in side gear and apply light hare
blows until side Mange ciscip is ftted

into groove in side lange.

et

Fig. PD-67 Installing side lange

po22

Note:
a. The length of side Manges differs

for their locations. Install. the
shorter flange on the left side (ring
gear) and the longer one on the
right side.

b. Be careful not t0 scratch oll seal
lips with side Mange,

INSTALLATION

Install in the reverse order of re
moval. Refer to Section RA for lst:
lation,

Note: Oil quantity: 13 liters
(2% US. pt, 2 % Imp. pt, we
APIGLS),

REPLACEMENT OF
OIL SEALS

Replacement of oil seals with di
ferential gear carrier assembly installed
on the ear.

FRONT OIL SEAL

Procedures areas follows:
1 Drain ger oi

2. Raise car on hoi.
3. Remove insulator, exhaust tube
and main muffler mounting bolt to
free them from car body
4. Detach propeller shat.

5. Remove drive pinion wu,
6. Extract companion flange with a
suitable puller
7, Remove ol seal

8, Set new oil seal in position with
Gear Carer Front Oil Seal Drift
38100500. Apply grease to cavity
between sel lps,
9. Fit companion flange on dive
pinion, and secure it in postion by
tightening nut to specified torque con-
firming the following preload, with
Drive Pinion Flange Wrench
8731530000.
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Tightening torgue of

Pinion ut:
19 1022 kgm
(137 0 159 feb)

Pinion bearing preload

(with ot sea:
1110 17 kgm

@5t0 148 intb)
‘At companion Mange bot hole

311049 kg

(6810 108 6)
10. Reinstall rear stabaier, prope
ler shaft and moter in reverse order
of removal, and fil up geal

SIDE O1L SEAL

Side of seal i paced a flows:

Disconnect driveshaft onthe gear

carte side,
2. Drive side flange out with pry
base

Note: Hold side beaving Mange with
‘hand to prevent t from jumping
‘out of carier.

3. Remove ol ea

4 Set in new oil seal with Gear

Cartier Side Oil Seal Daft
KV3#100200,

Poa

Note: Apply grease 10 cavity between

sel is

5. Insta side ange on carer.
Engage spline in sie lange with that
in sie geat and apply light hammer

blows unl side ange cicip i fitted
into groove in sie Mange
6. Join deve shat with side Mange
and tighten nuts to specified torque

Tightening torque

3010 60kem
(361043 148)

Note: Be careful not to seratch oft
‘seal ip with sie Mange
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SERVICE DATA AND SPECIFICATIONS

R200

Gear ratio (number of teeth)

Drive pinion preload adjusted by

Drive pinion

Preload
(vithout oil sal)
(vith oll eal)

Thickness of pinion eight
adjusting washer

kgm (indb)

sn (in)

Length of pinion bea
adjusting spacer sm (in)

‘Thickness of pinion bearing
adjusting washer sm (in)

Side gear and pinion rate

Thickness of side gear thrust
washer mm (in)

101013 87 111.3)
111017050148)

3.09 0.1217)
3.12(0.1228)
3:15 (0.1240)
3:18 (0.1252)

3.39 (0.1335)
3.42 (0.1346)
3.45 (0.1358)
348 (0.1370)

321 (0.1268) 351 (0.1382)
324 (0.1276) 3.54 (01394)
327 (0.1287) 3.57.0.1406)
3.30(0.1299) 3.60(0.1417)
333 (0.1311) 3.63,0.1429)
3.36 (0.1323) 3.66 (0.1441)

52.20(2.0851)
52.40 (2.0630)
52.602.0709)
52.80 (2.0787)

53.00 (2.0866)
53.20(2.0948)

2.30 t0 2.32 (00910 10 0.0913)
232 10234 (0.0013 10 0.0921)
2.34 102.36 (0.0921 to 0.0829)
2.36 10 2:38 (0,0929 to 0.0937)
2.38 102.40 (0.0937 to 0.0945)
2:40 to 2.42 (0.0945 to 0.0953)
2.42 102.44 (0.0953 t0 0.0961)
2.44 to 2.46 (0.0961 ro 0.0969)
2.46 to 2.48 (0.0969 t0 0.0976)
2.48 10 2.50 (0.0976 to 0.0984)
2.50 102.52 0.0984 to 0.0992)
252 t0 2.54 (0.0992 to 0,0999)

| 2.54 to 2.56 (0.0999 to 0,1008)
2.56 t0 2:58 (0.1008 to 0.1016)
2,58 t0 2.60 0.1016 t0 0.1024)

0.75 t0 0.80 (0.0295 t0 0.0315)
0.80 to 0.85 (0.0315 to 0.0335)
085 to 0.90 (0.0335 100.0354)

3.545 (39/11)

Washer

1010 13 (8710113)
11101705 © 148)

3.09(0.1217) 339°0.1335)
3:12 (0.1228) 3.42(0.1346)
3.15 (0.1240) 3.45 (0.1358)
3.18 (0.1252) 3.48,0.1370)
321(0.1264) 3.51 (0.1382)
324 (0.1276) 3:54,0.1394)
327 (0.1287) 337(0.1406)
3.30(0.1299) 3,60(0.1417)
333(01311) 3,63 (0.1429)
3.36 (0.1323) 3.66,0.1441)

(0.05 (0.0020)
0.07 (0.0028)

$5.10 (2.1693)
55.02.1811)
$5.70(2.1929)

| 56,00 2.2047)
56.25 (2.2146)

3.80 10 382 (0.1496 t0 0.1504)
382 10 384 (0.1504 100.1512)
3.84 103.86 (0.1512 100.1520)
3.86 to 3.88 (0.1520 100.1528)
3.8 t0 3.90 (0.1526 t0 0.1535)
3.90 to 3.92 (0.1535 10 0.1543)
3.92 10 3.94 0.1543 100.1851)
3,94 t0 3.96 (01851 100.1559)
3.96 103,98 (0.1559 10 0.1367)
3.98 to 4,00 (0.1567 t0 0.1575)
4.00 to 4.02 (0.1575 t0 0.1583)
4.02 (0 4.08 (0.1583 100.1591)
4.04 to 4.06 0.1591 to 0.1598)
4.06 to 4,08 (0.1598 10 0.1606)
4.08 t0 4.10 (0.1606 to 0.1614)

0.75 100.80 (0.0295 10 0.0315)
0.80 to 0.85 (0.0315 t20.0335)
(085 to 0.90 (0.0335 10 0.0354)
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Propeller Shaft & Differential Carrier

Riso R200

Pinion mate-tosde gear backlash
(or clearance between sie geat and

thrust washer) rm (in) 041 100.2(0.00400,008) | 0.1 1902 (0.004 10 0.008)

Ring gear

Ring gear-todrive pinion backlash mm (in) | 0.10 10 0.20(0.0039 t0 0.0079) | 0.13 100.18 (0.0051 to 0.0071)
‘Thickness of side retainer shim (R180)
or side bearing adjusting washer (R200) |

‘nm (in) 10.20 (0.0079) 2.00(0.0787)
(0.25 (0.0098) 2.08 0.0807)
030(00118) 2.10 (0.0827)
0.40 (0.0157) 2.15 (0.0846)
0.50 (00197) 2.20(0.0866)

2.25 (0.0886)
230 (0.0906)
2.35 (0.0825)
2.40 (0.0945)
2.45 (0.0965)

2.50 (0.0888)
2.55 (0.1004)
2.60 (0.1024)

Sie beating standard width mm (in) 20.00 (0.9874) 21.00 (0.8268)

Oil capacity (about) liter (US. pt, Imp. pt) 100%,1%) 130%,20

‘Tightening torque kgm (lb)

Drive pinion nut 7 t0 20 (123 t0 145) 19 022 (137 to 159)
Ring gear bolt

[using Locktite (stud lock) or equivalent] 9.0 10 10.0 (65 0 72) 6010 7.0 (4801)
Sie bearing cap bolt a 9.010 10.0(65 72)

Side retainer bolt 0.9101.2(65 08.)

Reat cover fixing bolt 4.010 $0 (29 1036) 1.61024 (1210 17)
Rear cover to rear mounting member lock nut 6010700 (43 1051) 75 109.5 (541069)

Differential carrier to front mountingInsoator fixing bolt 6.0 10 8.0(43 10 58) 60 t08.0(43 1058)
Companion flange to propeller shaft fixing bolt 35 to 45 (251033) 351045 (251033)

Side Mange to driveshaft fixing not i $0 106.0(36 t0 43)

Flange yoke to side gear fixing bolt 321043231031)

Filler and drain plug 4210.69 (30 1050) 42.10 6 (3010 50)
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Propeller Shaft & Differential Carrier

TROUBLE DIAGNOSES AND CORRECTIONS

When gear carrier is sespected surface, exhaust, universal joint
sausiag nui, itis advisable to make a
thorough test 10 di ermine whether
the noise originates to the tres, road

propeller shaft, whee bearings, engine,
Noise

be corrected by adjustment or replace
ment of

assembly
parts in the rear axle

which originates in other places cannot

Condition

Noise during
Ahriving and
coasting

Noise ow turns.

Koocking sound
brag starting or gear

shifting

Seizure or breskage

Probable cause

Shortage of oi

Incorrect backlash between ring gear and
dive pinion

Seized or damaged sing gear and drive
prion |

cited, damaged or broken drive pinion
bearing

Seized, damaged or broken side bearing.

Loose bolts or auts fixing sing ges, side
bearing exp, ete |

Seized, damaged or broken side and pinion
eas,

Seized, damaged or broken side gear and
pinion thrast washer,

Pinion gears too tight om their shaft

Jnterferense betwoen side Mange and dit
ferential cave

Excessive backlash,
Incorrect backlash of ring gersoxsive |
Pinion or side gearto-pinion geat

Loose bolts or nuts fixing ring gear, side

bearing caps, ete |

Shortage of ol or use of unsuitable ol

Excessively small backlash

tone sien eigen]

Severe service due to excessive loading, |
improper use of clutch,

Comective ation

Supply gear cil
necessary

Rebuild gear carver if

‘Adjust tooth contact or replace the hypoid
pear set

Adjust backlash of replace the hypoid gear
set if necessary

Replace the hypoid gear set

Replace the pinion bearing and faulty parts

Replace the side bearing and faulty parts

Tighten to specified torque, and replace
faulty pars

Replace faulty parts,

Replace faulty parts,

Replace faulty ports,

Repair the part responsible for interference,
or replace the side Mange and differential

Adjust backlash

Replace worn pats

Replace warn pats,

‘Adjust preload,

Repair or replace.

Tighten oF replace W necessary

Repl faulty pats,

Adjust backlash and replace a8 required

Replace faulty part,

Replace faulty parts,

Replace faulty parts,
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Propeller Shaft & Differential Carrier

Condition

il leakage,

i Probable ae
Worn-out, damaged or improperly driven

seal, or bruised, dented of
abnormally wotn slide face of companion
Mange.

Worn, damaged or improper driven side oll
seal, or bruised, dented or abnormally worn

side flange,

front oil

Loose reat cover bolts

Wom rear cover gasket

Loose filler or drain plug.

Clogged or damaged breather.

Comective action

Replace the faulty oll seal. Ammend the

affected flange with sandpaper or eeplace if
necessary

‘Teeat as above.

Tighten the bolts to specified torque.

Replace the faulty gasket with new one.

‘Tighten the plug

Repair or replace
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Propeller Shaft & Differential Carrier

SPECIAL SERVICE TOOLS

= ieneoi 0 tal Tot be oc ae ee

730611000 Dave pon outer ace 730720000 Gear ae ono wat | 125751ane BE oat iePage PDS Tage POTD
Pe PDs hae?

) ;
: 180

5730612000 Drie pinion outernce | 4257423 | 30908000 Dive pnon eran

ba | Page PD-18 ke Fig. PDS
1 $130031000 Per Perel

2 ST3Op01000 bas re
ios Paros
Sac Page PDS

i)
on)

a [eatr Page PD-S
Par PDS

730650001 Plot bear dt 425149 | s131275000 Prontd pe | se
jee | s nesPage PD.6 | © GG91030000 Torque wrench Tee

® 11762940000 Socket adapter Fig, PDAS
® HT62900000 Socket adapter Fig, PD-33(| he Pb

[ zo
'$T30701000 rive pinion outer race | 3257422 oti

an eelaiaa‘ Page PD-8
o—2

@ ME
180
(Front) fs

Po.28
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Propeller Shaft & Differential Carrier

Tool number & tol name ool number & tot narne

ee ote
&

* RisO

;

yA q kK) |} ‘8733065001 Dif, sde bearing puller set
ir A | DST33051001 Body [aero

| Fig. PD-43

o~
| * Y :

}

R180 | R180

Po.

7 Appeable toa 0 sees Oa

29



Propeller Shaft & Differential Carrier

Teleece TeteTool number & tool name FeNo. Tool number & tool name be

a Tea
8732290001 side beaingowercace | 325810 | KV361001S0 Drive pinion vetting gauge | —

paler — set (R200) ————Fea | Page PDBEN ie ®Y38100110 Dummy shaft aeee @KV36100120 Height gauge as=| @avs8i00130 cole ce
@KV38100140 Stopper

~

t }
R180 }

33720000 Gea carer side retainer | 125817 ®
suide (R160, R180)

R180 8200
38100800 Gea: carer attachment | _—— | Ky38100300 Di. sid bearing dat =

Fig. PDS Fig. PD47fee gs

ts [a R200
31100300 Sod punch = _| xvasi00401 Pitot bearing ait —

Page PDT Fig PD40

ea Bere ~~
R200

438100200 Gea carte side ol seal =| v38100500 Gear cari front ol seal
i = cite ———Page PDS Paes P20rere | Y) mass P22
\ \)

[oo rao
3 Applicable Yo all sa0 series models



Propeller Shaft & Differential Carrier

Toot number tol mame [FES Too! number tol mame se

1V38100600 Side bearng pce rit | KV38102000 Master ene [2.0 mm
a O27Fe POSE (oxz7 i} lieroae

[R200

KV38101900 Master gauge [20.0 mm —_ | trreso0000 side hammer0787 in) mer a‘ y Fig. PD-10 4 Fig. PD-37

8 | 3

[Riso 200

“Applicable to all $0 series models

Post


	PD Propeller Shaft & Differential Carrier Contents

	Propeller Shaft

	Differential Carrier (Type R180) 
 
	Differential Carrier (Type R200)

	Service Data and Specifications

	Trouble Diagnoses and Corrections

	Special Service Tools


