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PREPARATION

o
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PFOPELLER SHAFT

Popeller Stuft (Model 2563A)

On-vehicle Service
PFOPELLEB SHAFT VIBFATION
lfvib€1ion s p€s6nr at high speed, check molntng b€tween
propgll€r shafi and.ompanion tlange of rcar difi€.ential.
Make 3oE alignm.nt m.rk! A and B ae l@H .. cbe to

rr not, chanqe mounting as describod in "lnstalation".

APPEAFANCE CHECKING
. Inspecl orooeler shafr rub. qudae lor denls or crac^s

ll dahag€d, €dae prcpeiler shaftass€mbly.
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PROPELLEB SHAFT

or

Bemoval
. Drawoutprop€ll6rshaftibm lEnsmission and p ug up @ar

€nd oftEnsmission rcar extension housing.

Installation
li companion lange has b€en Emoved, put new alignment
nad(s B dnd c on r beio,€ '*srenorng L>.ns rr lolowi-q
pro@dure. (Wh€n,lnaldrve and prcpe ler shaft arc sep.raled
lrcm each olh€r or when eilher pan is rcplaGd wilh a new one,

i. Ea$ o gina marks B and C trcm companion llange w h

A. t'leasure companion llange vedical runoul
B. Oebrmine the postion where maximum runoul is read

on d. galge Pltdalk (shown by B h llgurea eti)on
llange peimeler coresponding to maximum tunour

A. Measure @mpanon lange surfa@ runoul.
B. Detemine lh6 position wherc maximum runoul is ead

ondialcaug€. Pul malk (show. byc nligu€a elt)o.
rra.g6 p€imaler @rcspond ng lo

5.

6.

Positonmmpanion tlange and prop€llershaft so thalatign
m€nt mad<s A a.d B are as cose lo each olher as poss -
ble. Tempo6 lv afta.h bolts and nuts.
Whi 6 pr€$ing down prcpe lq shaft with atgndeni hark C
racng upwad, tghl€n ihe ower nut b sp€cilied lo.au6.
Tighlen remainino nuls io speciliod lorque.
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PROPELLEB SHAFT

ltrgpecllon
. In.p€ct propEller 6hatt runoul. li runout ex@eds

6p€.ili6lione, Bda6 popellei shall e.embly.
Fumd llmit 0.6 ntn (0.@r in)

. Insp€cl iounal dial play.
ll th€ play qced6 s9<ili€tons, r€pla@ popEller shall

.rdh.! dlel pkry:
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FINAL DFIVE 0odel R200v)
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FINAL DBIVE (Model R2mV)

)]A9),

On.vehicle S€wic€
FFONT OIL SEAL FEPLACEI,IEI'IT
1. Femove propeller shalt.
2. Loos€n d v€ pinion nur wllh T@1.

t@l number: S13306{xm

3. Femov€ corpanion llanqe.

4. R€mov€ fronr oil s6al

App y mulli-pulpce qEase to sealng lips oloilsal. Press

Insta loompanion llangB 5nd ddve pinion nul.

SIDE OIL SEAL BEPLACEMEM
1 . Bemov€ d v6 shafts

5.

KV
NV
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FINAL DRIVE (Model R200V)

=:-<\ \
\v
\V

On-vehicle S€rvlce (Conl'd)
3. Apply nlllj-putpose q@ase io *aling ips ol oil seal. Prsss-

lit oi sealinto carier with T@t.
Tool numlDr: K\ tai0@00

Removal
. Famove propeller shan.
Inert plug ldo @r oll .&l .tr.r Et|wing p@fFller .lF t
. R€move d ve shatls.

. Purlofilinard ve backwad logelher wilh jack.

. Be eretul not ro damage spllE, ds. yolc dd lrent oll
sl! eftm Mding FoF.ller 3h.lt,
Aff.r finrl ddE b emotaed, .lppon $Bp€Bio mmber
on r lldd lo p@ern n3 in&l.roE lFn belng teisted or

lnstallation
h the eve6e order ol Gmoval.
wilh recofrhended g€ar oil.

rlli$lg)\

,t
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DISASSEMBLYModel R2m

Difierential Carrier
1. Usino lwo 45 mm (1.77 in) spa@6,

T6l nunbcr: Kv3a100€0o

Pre-inspec{ion
A€loe disassemblin!,inald ve, periom the lottowing inspec-

1) Tum drve pinion in borh dnecions seve€t iim6s ro s.l

2) Chek iolal preload wi r Too.
T6l nunber: SI!127S{D0

(15- 25 kgrcm,13,5- 2t.5 in.tb)
B n9 g€ar lo drlve pinion backtash
Check ng geaFlo-ddv€ pinion back ash wlh a diatindica-

0.13 - 0.1a nm (0d139 - 0.0059 tn)

Check runoutol nq gear wilh a dialindic.tor

0,05 mm (0.0020 In)

ch€ck loolh @ntact. (R€l€rro adjusrmenr.)

2. Paint or punch matchharks on one side ot
ng €p so il €n be p@p€dy €insiated.

a@nng ep6 .e llneb@rd during mnutactuE.
in rheir prcoer ocgitionE.

ir
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DISASSEMBLY (Model R20o\4
Difierential Canier (Cont'd)
3. Femov€ sld6 bea ng caps.

4. Lilt difle€nlialcase ass€mbvoll wilh Tool
T@l numb.r: tlT7240OOO0

r6p th. €id€ begring outer d€ togFther wnh hrer 6ne -

5 LoG€n d've p n o_ nul a-d errr.L. comp€r ion 'I a.ge w'lr

A

a
\\

PI)t2



DISASSEMBLY (Model RmoV)
Difieedial Canler (Conr'd)
6. Take oul dive pinion {logelher wilh @r beadnq lnner Ece,

beat.g spacer and adjusing w6her).
7. Remove lroni oilseal.
a. Bsmovo ldnt b€ad.g inner dc6.
L Bemov€ .ide oil seal..

10. Femove pinion bearng ourer raes wilh a brass d r.

Far beaing inner 6ce and d ve pinion
w4her with suiiable tool.

Ditterentlal Case
1. B€mov6 6ide b@ring innercones.
To pdnr dmqo ro b..dng, {9.98 pltrer i s In g'o@.

@ sT33osimi
@) sT3306t@
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DISASSEMBLY lModel R200
Difier€ntial Case (Cod'd)
Ee eEtul not to @ntuB |.ft- .nd righSand p6rts,

2. Loosen ing g€ar bolls in a cnss crosslashion.
3 Tap ng qeai olf lhe d flerenr a €* wth a soit hamnrer.
T.p ady all dlnd to kep dng qEr lrom bhdhg,

' '- ',

4. Loosn screws on diiler€nrial cases A and B.
5, Sepade dift€€nrial.ases A and B.

d
@""(@)

>!-:./ @o
tm(0 /trp@
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NSPECION 0itgdd R200u

Contact Surtao€s
1 . Cl6n lhe dlsasmbl€d pais in 6una6t€ $tvBnt and btow

dry wllh cohp6.@d aii
2. lf followinq .urta@s are tound lo be b!red of sc€tch6d,

.moorh wirh oll srone.

3. Check vb6us @Jprinq tor ortteakrga tl I is fautty, r€pts€

PBl5



ADJUSTMENTModel R200

Differenlial Case
IHFUST WASHER SELECTION
whenever side qearc of pinio. male gea6 are replaced, 56 €ct
suitab e lhrusl w4hers as lo lows:
1 Clean side g€aB and p non male gea6 using while 0a3o-

2. Belore assembllng gea6. apply hypoid qoaf o I lo lriolio.al

3. Insral lh6 pGviously rcmoved thrusl wash€r on nghl sde
gea' On efi cido aear nsblld:Litabe th'Js sash€r
TempoErily Iighl€n difi€€nlial€ses using tuo scres.

4 Posilion difie€nlial assedb y so thal rqhl side aear rs on
the upper side Plac6 a 0.03 mm (0.0012 i.) leeler gauge
(for erample) betueen riqhtside ge.rand lhrusl washer.

Do not pl.e tccla gaqgp at glo@ ltd€ ol difi.dtlisl de.
5. Also p ace a 0 03 mm (o.o012 n) addilional leeler qauge

berween dght side gear and thtu6l washer so lhal it s
posilion€d diaqonallo (1a0'apalt lom) ihe leelq gaug€
descibed DEviouslv.

6. Bolale iqht side geai wlih a suilable tool allachod lo
sp ines ll rqht sid6 g€ar €nnol be rolaled, replace lhrusl
washer used on lei side g6ar wllh a lhlnnorone.

7. Rep ace bolh 0.03 mm (0 0012 in) lee 6r gauges wilh 0.10
mm (0.0039 in)qauges At lhis point, make su€ ghl sd€
g€ar do€s nor olale.ll il does. repla@fttustwasheron lefi
side g€afwith alhickd one so thal nghl side gear does nol

3. As exolained in above examDe, s6l€cl suilabl6 lhrusl

a) Borh sid€ g6a6 btal6. [0.03 mm (00012 in)lelergauges
are used n lhis.as€.]

b) Side gear is held slalionary. 10.10 mm (0.003s in) aaus€s
a€ us6d in lhs €se.l
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ADJUSTMEIIT (Model R20oV)

To avoid contusion whil€ €lculaling b€a ng shims, il is ab.o-
lulely ne€ssary to slay wilh tlre m€l c ayslem. lf you measu€
anylhing in inches, lh€ 6ulr! nEl b€ ffirted lo lhe rEtdc

V<,"""
Drive Pinion Height
1.
o
@oo
2.

Fi6l prcpaE Too s lor pinio. height adiustment.
Dummy Shafi (KV33103910)
Hgiqhl Gauq6 (KV331@120)

To simprit the job, mak€ a chart, ika the one berow, lo
orAaniz€ youf .alculalions.

3. Wit6 the lollowing numbe6 down lh6 chan.
H: Head.udber lslamo6d on h€.d oi dive Dinionl

4. Sel Tool (Dummy shan) as show. below andlighl€n d ve
p in ion .u lca€fu ly lo .o rc . tp re loadot l . l  lo1 .4Nm{11
lo  14  kg-cm,9 .51o 12 .2  in -b) .

T@l: Dlnny .hrlt (KV3alG910)

PT}'l7



ADJUSTMENT (Mod6I R2MV}
Drive Pinion Heigh (Cont d)
5 Altach Too (H€ighl gauge) to gear €iier, and m€asuro

lhe .ieaEn6 bolween the heighl gauge and lhe dummy

6. Subslilute these values into rh€ .quat on to calcu ale the
ihicknoss ol the washer.

It vd@ 3igniti.g H i5 nor gi6, €gard n as 4b od €lcF

I (Thickness or washer) = N (N x 0.01) + 3.03

N = 0.24

t :

0)

N-(Hx0 .01)  -3 .03
0.24 (1 x 0.01) + 3.03

\2)

(3)

7. Seecl the proper wash€r. (R€ld ro s.D.s.)
It y@ cannot nnd lhe desiEd rhickn* ol m8hs,
{nh thickns clo*st lo the elcllated value.

cal.ulaled vaLle ... T = 3.31 mm
used washer  T=330nm

+l

4.24

(+0.01)

4.23
+3.03

3.31
.,T : 3.31

pI>l8



ADJUSTMENTModel R2m

Side Besring Preload
1. To simpliry lhe iob, make a chad like fie one below lo

oBanize youi ca lculation s.

2. Wnl€ lh€lollowing numbers down nlh6chan.
A & a: Figures narked on gear cari6r

C A D Fig!'es mar[ed on difl€@.riar cse

. --a- ' .

\\,.''ii

H: FiguE m.rted o. 'ing gear

PD.19



ADJUSTMEUT ( odel Bznv)
Side Bearing Preload (Cont'd)

G: This is lhe difi€€n€ in lh ckness ol s de spacefagainsl
slandad widih I3.1o mm (0 3139 in)].
(c = Sland.d spa@r Measurcd soa@r)

u>-\

U

3. Medsu'6 how 'd' u-de fe srdno".d ricrn€s< 121 trn
(0,33 in)l lhe s de beafnss a€.
It willrcqu rc lools shown ro the reft.

O weishl Brock (sT32501o00)
O Maerff G6uq€ (Kv33102000)

4. Place ihe oulef rac6 ol rh€ opposite side bsa nq ro be
me4ured on lhe bas€ plale

5. Pla@ a weqhl blo.k on lhar ourer 6c€, .nd a nasler
gauge on lhai block

@ sl325o1mo
(Bl KWAtOz0@

6 Adjusi dial ndicarorscae to ze@.
7. Car6l! ly slide masb. gaug€ btock and weighr btock oul

a. Lubicatesidebeadnoandda@thebea ng ouler ra@ and
Inne.cono lo b€ measured on th. opposile side outer €c6.

ll rhe b.adng rsmbly ls placrd on th. be plate, th6 b.EF
Ing widrh 6nor be a@urat€ly d.i.mined due [o its c5gE
boing in @m.d wnh lhe b€s pld€.

S. Place weighi block on sid6 bea/nO.
10. Side dialindicaloron welghi btock.

PT}20



ADJUSTMENT (Mode| R2tO9
Slde Beadng PEload (Conl'd)
11. Tln weghl block a tew lmes to ensu@ that bea ng is

0.10 - 03) nn (0l)0:19 - 00116 In)
. I rhe needle nuduated err.rb y riEn b.adng b.nlEr

dlrly or damad€d 6nd .hould b€ dEn€d or FDl.c!d.
13. M.asur6 both beannOs in the same way and wiie the tett

3id€ b.adna mea.ureme nen b 'E' and lhe dght side
b6a ng maa6uEne.t.exl to F'.

14. Slbstilule lhese values into the equation ro calcular6 rh6
lhickness ol the shim.

r v.l6 .ignilying A, B, c, D .nd H a€ not glH, Eg6rd th6

r r  =  (A-  c  +  D+ H) r0 .0 i  +  1 .97  +  E+G

T2={B D H) !O01 +2 :07+F
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ADJUSTIi,IENT (Model R200V)
Side B€aring Preload (Conl'd)

O-6 G

= 018
:0 .15
- 0.08

T,E=1A-C+D

=[4 5+6 + (  2) l r  0 .01+ L97

12=(B D H) r0 .01  +2 .07+  F
= t3 6 ( 2)lx 0.01 + 2.07 + 0.15

j

+D

(1 )  B
oI

H
1

+( 2)
3

3

t2) -1

t2)

0.03 (3)

(3) 2.06

2.06
+ 0.15

2.00

2.00

r9.ll
2.14

2.14

(4)

(4)

+E
2.21

(5)

15. Sel€cl lh€ p@per shims (Retef lo S.D.S ).
I yd ennot fnd the .t siEd ihickn* ot .hhs, u* shtms
whh ihe total lhickr@ dc*r ro the €tcutated vstue
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ADJUSTiIENT (Model R2mV)

Tooth Contact
Cheoking gear l@lh 6.1acl patem ls ne@ssary to v6 ry coF
red Elationship b6tw6.n ng g.ar and ddve plnio..
Hypoid g6af ser which i6 not positoned propeny in Gtstion lo
on6 anolh€r may be noisy, or have short lile of bolh. wirh th€
checkinS of 9€.r toorh @ntact pattem, th€ mosl d6si6bte @n-
tacl tor low nois€ l€v€ and lonq lile €n be assuGd.

1. Thooughy.l€an ing qear and dfve pinion re6lh
2. Spadngly apply a mbaruro ol powdered fedc oxide and o I

orequivalentlo 3 or 4l.€rh ol ring gearddve sid€.

3. Bold.ompanion llange steady by hand and @tate lhe nng
oear in both directons.

I '

1

€7q @@
. ) . ^ . ^ . - , " . . : " " " "  \

;::"*,:;;:,*"*::, t;'" l:"i;:Ti i;:"l i'T:l:i 1 1..
|+>. \ ..!2F \ ./ \-)_

\"."""""_.-,1
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6/A>

ASSEMBLYMod€l R200

1. Pla@ difie€ntalc6e on rng gear.
2. Apply ocking sealanl io dnq q4r bolts, and inslalllh6m.
nghen borb in a cd33'.|@ lshion, liqhny t.pplng bot lFd

con.s on drlierenial @s wlth3 .

5.

P@ssjil side bea nq innar

@ Kv33rGd
(9 STlltt061000

Prcss-fit ibnl and €ar b€a rg

In$alld v. pinlon heighl
a.d pres6jit pinion €ar

Tdl nunb€f Slll{m1040

st3o611@O
s'30613oOO
sTtto701000

Selecl pinion b.a ng adjuslinq washer and dnve pinion
bea ng spa@r, reletr ns to ADJUSTMENT.

adjustng wa.her in d ve pinio.,
b4dng innei cone h [, using

Ftr
1l
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ASSEMBLY (Modet RAXIV)

7. Plac€ pinion lront beaing inner@r€ in tinalddve housing.

a. Serdnv6pFion arsembyw'lh dllp€rr6, a6 shown ra hgure
at len. i. dltterenlial €flier

9. P@$ dnv. pi.ion assembly into diff6r6nt. cader, using

S-top sir6 di!6 pinion rouchB beadng,
Apply nu nputpoe g|€e lo pinion Er belrlng Inmr |8
and dnion rrcnr be.dng inEr te..

10. hsla I lrcnt oil seal with Toot.
Tol numbdi Kv3a1m5m

11. l"sr.ll conp€nro. t srq€ a.d rghten pirion.ullo specitEd

Asdah th6t lhEded portd of driE pt.ton and pinid tr(
a€ rb tlm oll or 9@e.

t@l numb6r: 5T36060002

r . - , .q  -  /  \ -#-^'-*'l 1/* \
-e, 6@ Er

rnbirorbd4hry, {o E stue7
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ASSEMBLY (Model R200V)

12. Tum dfte pinion ln botr1 dirocrio.s s€v.El tmesi and mea-
sure Pi.ion beadng p6load.

Pinlon b66ring pblod:

(11 - l7 ksrcm, 9.5- 1a.7 lfrrb)
When plnlon beanng pblo.d ir out H€ th. speclf@tlon+
ropr66 pinid bering adiu.dng w6hd and .pad silh . dil-

beadng adjuslinq w.she6 ln pla@15.

t6 .

Sel€cl side bearins adjuslinq wa6he6.

Insiall ditl€€ntial case as*nby wirh sid6 b66rin9 outer

D ve ln sids b6sr ng spa@i wilh Toot.
T@l nunlb.r: l<V3aim6(x)

M.k€ 4F tlEt slde 6.tdng .per ls In.lattod dt @nEt

Align maft on bsing €p with thai
installbea ng cap on geaicarier.

6p
&

(16 /
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ASSEMBLY (Model R2m\4

T@l number: Kw4100200

1S. t'r€asu€ n9 ge.rlo.dfve pinion ba.klash with a dialindl-

Ring gd b€.ld$h:
0,i3- 0.14 mm
(0.@50 - o.@7r h)

. ll backlash is too smatt. decrease thickness ot tett shim anu
increase lhickness of ightshih by lhe samoamounl.
ll back ash isloo gr6at, rcv€rc€ th€ sbova p66du€.

N@r ch.ns€ rh. tobl amount of 3hlm3 s ft wlll changD rhe

20. Check tota prcload wlh Tool.
whs ch.cklng pcl@d, tum drlE Fhton h both didctions
eEnl d|E to *!l bearlng rclls 6n€uy.

(16 - 25 kg{m, 13.5 - 21.5 lFrb)
. ll pre oad is loo geat, remove lhe sams amou.l of shim lo

. t preload s too small, add lh6 sam€ amount ol shim 10

ilMr dd or €ru . difh€nt number ol .hlre iof @.rr si.re
6 il will chrnge dng g€r tEckla.h,
21. Re.heck dnq qed backlash be€u* incrcas€ or d€.€ase

in thi.kness ot shims wll cau* ch.noe ol ing gea.io-

22. Check tunout ol f ng gear wirh a dialindicalor
Fumut linh: OO5 mm (0.0(}20 In)

. ll backlash vares ercessively in difieGnt plac€s, loBign
naner may b€ caughr bBlwsn th€ nogearandlhediftef

. ll lhe backiash vades qreally when lhe ng g.ar runoll s
wilhin a spe lied ranee, replace the hypold g€ar set or dil-

23. check looth 6nlact.
R€IEI IO ADJUSTMENT.

24. .sla I ear @vef and gasket.\wi'

it..-
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FINAL DRIVE (Mode| HISOA)

fu"%/:
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DISASSEMBLY (Model H190A)

Pre-inspection
Bolo6 disass.mblinq iinaldive, perfom the lo lowing inspeo

1) Tu a dnv€ p'nol in both dnecno.s soe'al revoutrons to
56al b.arn9 rclleG @redly-

2) Check toial pr€road wilh Too.
1@l nlnrbei s'T3127sooo

(15 - 25 kgff, 13 - 2r,5 In rb)
r Binq gear io dive pinion backlash

Cheok backlash of nng gear with a diatind €ror 6l s6v6El

Flng g€rnoadE pinid b*kt6h:
O13 - 0.13 mm (0.m51 - 0.@71 In)

Ch@k runoul ot dfg g€arwlh a dialind€ior

0,oB nn (0,0061 in)

Check looih @nlact, €l€f no ro Adjlsheni.
. Side gearlo pinion mat6 qear backtash

Mea>Lre ceamnce b€hr€en soe gear lh rr w.sh€r ano
ditferenta es wiih . leeler AauOe

CleMe benEn .lde g@r lhruEt waahq rnd d .r-

0 - 02o nfi (0 - 0,m79 h)

Dtllerential C€nier
L Mounl ditleEnlial cari€r on Too s.

@ $osolsooo
lB sT06tt1000o
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DISASSEMBLY (MOdEI H1gOAI
Oifi erefl lal Canier (Cont'd)
2. Pul match ma*6 on one side ol side bea ng cap with paint

or punch ro €nslre that it is replaced in propar po.ition

Bedng e!3 aF llFbored dudns nsrr'lctue .nd 3tould be
put bek ln rhdr onglEr ds'

3 Femove sid€ b€sfng @ps.

4. B€mov6 difier€nlial €* ass€mbly with a pry bar.
E €dul ro k €p rh. .lde b€dng dr6r ffi rog€ther wtBr
th.{r @o.cli€ inn.r @E - do not nir itrm uD.

5. Femov€ ddv6 pinion.ut with Toot.
Tsl number: Sl1$0600C2

Kv

F5
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DISASSEMBLY (Model Hl90A)
DifbentiEl Canier (Cont'd)
6. Fenow @frpanion f ange wilh puller.

7. B€mov. drlve pinlof with sott hammef.

L Feoove prn'on b€sfng oure' raes wilh s b6ss dnfi,

10. PuIoul rear b.a nq inner@ne wilh a press and Toot.
a€ e€tull nor ro d.magc €9. ot b6*ing.

T@l numh.ri SW800310@
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DISASSEMBLY (Model Hl9OA)

Difierenlial Case
1. Femove side bead.g inner @nes.
To pre@nl dahagE to h€dng, engEs. puller jsws in s6re,

@ sraiosioor
€) sTl'3061(m

B€ eEtul nor to @ntu* lei .nd rlght hdd parts,

2 So'€ed oLt lo(l slaps dnd l@ce- d1q g€ar 0016 r a

3. Tap ng g€ar ofi difieBnlialcase with a $ft hamm€f.
Tap *nly an 6bund ro p|!€ rlng gaf lrom blnding,

4. Dive oul pinion mal6 shaft l@k pn, wttr Tool lrom rng

Lek pin b €ullad .l pln hole mdth d dlff.cndal .@,
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INSPECTION (Model H190A)

Ring Gear and Drive Pinion
Ch€ck 9*r leelh lor s@dng, cracking orchipping.
ll any danaged pan ls evident, €place nq g6ar and drive pin-
ion as a set (hypoid sear s6l).

B€aring
1 -rhoroughly 

cl€an bea/ng.
2. Cheok b€a ngs for wear, scEiches, pining orfl.kinA.

Ch€ck lap6€d rollei bean.O lor sm@th rolaiion. 'i
damaged, tepla@ out6r €€ and innercone as a s€t.

DifierEntial Case A$embly
Chock maling sutaces oi difterental €s6, sid€ qeaF, plnlon
mat6 geaF, pinion mate shalt,5nd rhtusl wa6he6.
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LIMITEO SLIP DIFFEFENTIAL (For Hl9OA)

b d @

caunoN:
Do n.d tun edre wh6n on. wh.€l (84 |3 of the gburld.

PEpa6tion for Disassembly
CHECKING DIFFEREN'IAL TOBOUE
l'r€asur6 ditta€ntial toque wilh Toot.
I i r icno wi l - r  ^6 rpec"€roas.  iasp&i  mmponents  o. r rT

olfieEndal torqu.:

(1s - 20 ksin, 106 - r45 ft-tb)
T@l.umber

@ Kv3aros,Io
€) KV3atO52a)
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LIMITED SUP DIFFEREI'ITIAL (For Hl 9OA)

Disassembly
L R6mov6 side bear ng inner cone with Tool.
2. Remove ing gear by spGadinq oul lockslEps,
3. Lo6en ing gear b.lls in a c ss-cross iashion.
4. Tap .g g€ar otf gear @se with a son hammol
T.p snly .ll dound ro pevdl ring g€.r lrcn bindlng,

5. Femoee dife€nta €se by spreading oul look straps.
6. Bemove coupla bolls on dillerential c6es A and B with a

T@l number: s'830a10@
7. Sepa€te difl6Gnria @e a and B.

0€w oul @mpon6 pans (dis and prales, 6ic.).
Put na*s d g€@ .nd p|€ge dn$ $ thar rh.y en b.
rdmt ll.d in rh.ir odglnal pcifoE trcm which rhey reE

|nspection
COMIACT SURFACES
1. Cl6anlhe diessembled parts in suiiabte sotvenl and btow

dry with comprsss€d air.
2. lf lolowinq 6urfa@s are lound with bur. or scratohes,

.mooth wilh oi slono.
C) Ditle@nt al c666 A
O oitlereni al c6se B

O Pinion nate gear
@ Pinion nale shaft

O Fdction plale quide

OISC AND PLAIE
1. Clean the discs and plal€s in suiiabte so v€nl and btow dry

wih @hpr€ss6d air
2. Inspacl dis and plates lorw€ar, nicks and burs.

#
Y

*f
e@
d,$
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LIMITED SLIP DIFFERET{TIAL (FOT H1SOA
Inspec-tion (Cont'd)
3. To le.t il l ouo. dl6c or plsi€ is nol distoded, place I on a

su ace Dlar€ and roiaie il bv hand wilh lndicalinq li.ger ot
dial saude €slins againsr disc or pbre surtace

Alldable Ep6gE:
0.05 - 0l0 mn (o,meo - 0.0079 |n)

lt il exce€ds limits, reolace lith a new plate lo eliminate
possibllliy ol cLulch slippage ot slicking.

4. Measu€ iiidional sud.ces and projecled ponions of lrio_
ton dlsc, liclion plale, sp ng plal6, and detemine each
pan s difie@nces to se6 if lhe spe.ilied w€ar limil has been

ll any p6d has @n beyond lhe wear I mit, repla€ il wilh a new
one rhat s lhe same ihlckness .s dr. pojecled port on.

0.1 mm (0.m4 h) or res

Adiuatm€r
FR|CNON DISC AND FFICION PIATE END PLAY
End p av ol Jf ction disc and l clion plate en be @lcllal€d by
usinq lollowing equalion and should bs adjlsled wilhin lollow-

Adjuslmenl can b€ made by selecling liclion disc havlng lwo

0.05 - 0,m nn (0,0@O - o.dts in)

E = A-(B+c)

LenglholdiisGdja|6a.onlelsun
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LIMITED SLIP DIFFERENTIAL (For H19OA)
Adiuslmenl (Cont'd)
1 . Measurc va ues ot A .

sbndard l€ngih a:
t1555 - '|5,60 nn {1.79i|3 - 1.7953 in)

2 Measure thickness ol each dis and plat€.
Total thickE "B":

10-39 - 10.52 nn (0,4037 - 0,4131 in)
No. ol dle8 and plal6 (Ore slde)

3. Measurc valu$ ol "C".
(l) anach a di. ind @tor to lhe base plale.
(2) Pla.6 difi66nlial case B oi the base plal6,

masler gauge on case B.
TlEn .djBr rhe dlal lndletor sb ro are witr

(3) hsla I pin on mal6 96a6, side gea6 and p n of malB shatt
in ditl€Gnlial case B.

(4) 36l dial ind calo/s tip on lhe side q€ar, and €ad the ndi-

2
2
1
1

Fom the above eqlaron, end pay ol0.25 mm ex.6eds
specitied 6nqe ol0.05lo 0.2 mm.
Selecl sliiab e disci and p ales b adjust.or6cty.
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LIMITED SLIP DIFFERENTIAL (FoT Hl 9OA)

rA!.""-."
\4/

A$€mbly
Priorto assemb ifg dis6 and plai6s, pfop6 ylub c.l€ th.m by
dppi.g lh6m in limlled slip difierenlialoil.
1 Altenalely posilion specitied.umber of l.iclion plales a.d

niclo. d scs on .ea. ol side g€ar.
Always po€irion a tricrion plst€ 6Bt o E.r oi 3lde gsi

Allg. lhe twdw angular hd6 in spring di$ whh E henge
ml a@ of lh€ sid. qeu.

4. InslaLllriction pale guides.
Coreclly .llgn the €E€d porriona ol lrlcdon plal6, and .ppty
g€* io hner &rG@ ol ldcrld pl.le gul.le€ to p|wit tlEm

5. Inslall d fiercnr a €se B over side gear, discs, ptates and
t cfon plate Auide assefrby.
h3r.ll dfiGcndd ca* B whib supporting trtcdon pt6r.
guk es qflh yolr middb tings inened threugh oit hote in

A€ €etul nol [o d.reh Epdng dl$ lbn the tEragd.l
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LIMITED SLIP DIFFERENTIAL (FoT H19OA}
Assembly (Cont'O
6. Inslall pinion mal6 gea6 a.d pinion shan b dift€.onlral

a. Inslalside gearto pinion ma€ gearc.
9. Inslalreach disc and pale.
Us *n. pro.€dlE 6 outlned in st€p€ l. though 4 .b*.

10. lnslall dllereda es€ A.
PG&ion difi.Enrid es a .nd B by @retly atlgning rod€

1 1 . Tighlon dili€€nlial c.s€ bolls
12. Pla6 ng gear on difierential €se and insiall new lock

Tlghten bolb in a cds*|@ l*hion, liglnly t pplng bo[ h€'d

Then bend up lo.k ddps to lek rlE boh6 In pl.e.
13. Insiar side beaing inner @ne.
14. Check ditleGnlial torqu6.
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AINUSTMENT (Model H19OA)

To avoid co.tusioh rtile calcllating beadng shlm., il is abso-
lutely n46ssary to stay wilh ihe melic srslem. ll you m€surc
anylhing in inch€s, tlE Buft3 MUST be @vqled io dE nEr-

Drive Pinlon Heigh
1 Fi6l p€par€ Tool.lor pinion h€qhtadjushenl

o N€ishr sau@ (sB'04i0o)
o ounny shdh (sB1o4m)

2. To simplily lhe job, make a chan, like lhe one below, lo
organize your €lculalions.

Wite the lollowing numbeE dow. in lhe chan.

O': Frglre ma*ed on dummY shan

3.

h,&
$r' (gl

PD4O



ADJUSTT ENT (lilodel H190A)
Drive Pinion Heighl (Cont'd)

S: Figurc ma*ed on heigftgauge

4. Pla@ pifion rear beaing i.ner cone and Tools on gear

.'.'"-,-€

h , . s i i !@N p r<

aalr;1
\{4/ r

5. Af6ch Tool (Heighl gauge) lo gear carrer, and measure
lh€ clearance boftleen tho heightgalge lip and fie dlmmy
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AAJUSTMENT (ilodel HISOA)

N = 0.46
H= 4
D '=  -3
s=0

T = N -  [ (H -  D ' -  S)x0.011 + 2.13
= 0,46 I{( 4) ( 3) 0} x0.011 + 2.13

Ddve Pinion Height (Conl'd)
6. SubsliM.lhese values inlo lhe equation lo €lculat€ rh€

lhlckness ot lhe lasher.
t vd€ slgnrylng H, D. and S aE not gt€n, Egsd nEn e

T( lhrck.essolwashe0 -  N -  (H-D'  s)x0,011+2.13

(1)  H
D'

s

-1

0.01
............-...... 0.40

( 0.01)

+2.14

2.65
:.T - 2.65

7. S€l€cl the poper w4her (Fete. to S.D.S.).
t yd ennot fnd ttF d6lre<l rhbt|F$ ol wah.r, @ m3rEr
wfth rhbk s d@*t to rh6 erculated val@,

calcllated vatue... T = 2.55 mm
used washer... T =2.64 mm

(4 )
(3 )

(2)

(3)

{4)
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AD,IUSTMENTModelH19OA

Side Be€ring Preload
1. To simplify the job, mak6 a chart like lhe one beiow lo

organize your calculslions.

2. wfite lhe tollowing nunbers dow. in the chart.
A & B: Figur6s ma*ed o. gear €ref

C A D Figues marked on

H Figlres mar[€d on nng gear

PD4i'



ADJUSTMENT (Model H190A

l- ,,

Side Be€ring Preload (Cont'd)
3. Measure how laf under lhe slandad lhckness [20 mm

(0.79 in)lfte side b€annss are.
ll wiLlGquire tools shown n lhe ilustration al letl
O wolqhl Block (ST32501000)
O Marl€r Gause (xv331o19oo)

A. Lubicale 6 d€ beadng and da@the bearn9oul.r ra€and
inner6c6 rob6 m6asu rcd on lhe opposile side olld a€.

ll the ba.dng.embly b plaed d ltF bte pLL,lh6 beaF
ing wldth €nnot be suErdy d.Lrnined dE b n5 ega
b.ing in contacl whh tie b4 pl.r..

9 Pla€ weight block or sde bea ng.
10. Slde dia indi€tor on weighl b ock.

P ace th€ ouler ra@ o1 fie opposile s do

Placo a weighl block on lhal outer ra@,

adjusl dial ndicalorscae to 2ero
Carelllly side masler gauge and weiqhl

Tum weghl block a few limes to ensure thal beaing ls

0.1O - 0.lll nn (0.m39 - Ofi 1a In)
t ttE needle iuctualqs en llelly llEn b.5ri.g i5 .ilh€r
diny or dehtire and should be derEd d €plac.d.

'12.
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ADJUSTMENT (Model H190A)
Side Be€ring Preload (Conl'd)
13. t'reasuro both b@nngs in tho same way and w t6lh616fr

side beadns measur6m6 n€n b 'E" and lh€ dght sid6
b€a ng m6asu€me.1.€n b 'F".

14. Substlur.lh€s valles into th. equation to ca culate the
thickness oi the shim.

rv.lu63lgnlMnoA,B,qDandH.EnotsiH,Eg.rdrh€m

n = (A-c + D-H)x 0.01 + 0.175 + E

T2 -  (B-D + H' )xO01 + O15 + F

Tl = G-c + D + H')xo.ol + 0.175 + E

T2=(B-O H' )  r  O.0 l  +O1aO+F

B

D

E=tr

c

=1

=3

H
E

=2

= 0.14

c+ D + H)  x0.01 + 0.175 +

o+(  2) lx0 .0r  +0.17s

T" :  (B D
-12 3 (  2)1x0.01 + 0.15 + 0,13

1 0)B
o2 3

+D +H

H'
2

+t 2) t2)
+1
+1

(21
(3)

(3) 0.00
+0.175

0,16
(4)

0.175

+0.11+E
0.285

15. S6l6cr lh€ pbp6f shims (Beter to S.D.S.).
I yd ennol fnd lhe de.lred thicbe ol bhin4 ue 3l m.
whn the tolal lhlclo* dosr ro lhe eldlated value,
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ADJUSTMENT (Model HlsoA)

Tooth Contact
checking of gear toolh coniaci patten is .ecessary lo venly
@iiecl €laiionship beiw€en ing gear and div€ pinion.
Hypoid gear sei which are nol positio.ed propeny ln €lalion io
one anolher may be noisy, or have short l(e or bolh. With lhe
checkinq ol oear Ioolh contacl patem, the mosl de6irable @n-
iacl lor low nolsa l6v€land lo.q il€ can b€ ssu6d

1. Tho.oughly clea. rine g6afand d ve pinion l€61h.
2. Spa ngy.pply a m nu6 of powda€d l€ric oxid6 and o I

or €quiv. 6nt lo 3 or 4 ie€lh ol dnq q€ar dr v6 6ide

3. Hold companion llang€ sleady by hand and rctate Ihe dng
gear in bolh dn.ctions.

@@ @@
r.)-*.-'}]'- )j,."." }j.

.  ;  - p r " , .  " .  e r "

+;=\ ./ er: ,
\"."."'."".'.""'1

Pt!46



ADJUSTMENT Model H19OA
Side BeEring Preload (Cont'd)
13. l'r€asu€ bolh b.a ngs in ihe sade way and Ml€ the lelt

sid6 b.annq me4lrement nen b 'E' a.d th€ dght side
b6a no m.asu€neni nen b F .

14. Sub.lilule lh6e values i.lo rho €quaron to €lcltate the
lhickness ol the shim.

L valu€ signilying A, B, C, D and H'ae nol gi€n, FgEd lnem

Tj :  (A-C +  D-H) r0-0r  +  0 ,175 +  €

T2 = (B- D + H',)x0,0r + 0,15 + F

n =  (A-  C +  D +  H) r  0o l  +  0 .175 +  E

Tz=(B-D H ' )  x  0 .01  +o1so+F

B
c
o

E

0)A

-1
E

=2

= 0.13

-  C + D + H')x0.01 + 0.175 +

2+3+( 2) lxo,01 +0.17s
0.11

D HJx0.01 +0.15+F
3 (  2) lx  0 .01 + 0.15 + 0.13

2
(1)  B

. .3

+D
- l

+H ( -2)

H'
2

+(  2) (2) +1

12)

+ 0.15

(s)

(3) 0.00
+o.175

0.16

+0,14
(4)

0.175
+ 0 .11

(4)

0.285
. .T,  -

ls. s€l€cl the proper shims (Beter to S.D.s.).
I you ennot fnd lhe d*trd thldf4 ol 3him, @ 6htms
wllh rhe rola| $ldos cb*r io ft€ etdt.ted @tc,
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ASSEMBLY (Model HlsoA)

Differcdial Case
1. Install .ide g€a6, pinion mate

inio diffe@nrial case.
gea6 and lhrus! washeE

gear toolh sorta@s and thrusl sudacs

2.

3.

4- Insralloinion mate shali look Dtn wilh a olnch.
Mak€ .uE lek pin i. nFh rilh e,

Fil oinion mal€ .halt lo difterential ese e that il m6.rs lock

Adjusl back €sh b.lw€6n .id€ sear and pinion maie g6af by
s6l6clirg sid6 g6ar rhrusl w4her (Feler io s.o.s.).

B*kl4h bet@n 3ld. 9@r and phid nrr. g@r
(Cl€.Ene berlEn 3lde gDar thnBt 'ahd dd dlfi.F

0 - 0,m nn {0 - Om79 inl

5 .

ao
EO,

Apply l6kins as6nt lrocktite lstud
@nlacring surlaces ol dng gear and
placa difteErfia €s6 on ngg6ar
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ASSEMBLY (Model H19OA)
Difbrential C*se (Cor 'd)
7. APPIy a small amounl ol lo.kinq

vious pagE) lo ng g.ar bo ls.
a. Inslall new lock slhps and rinq gear bolts.
. light n b.fi! in a crl5*.@5 l6hlm, llgMy t pplng boft

h4d stth a hamrei
. lhd b.nd !p t6k rii6F€ lo t@k the baft5 In de,

L Seleci side beadns adjlslins shims.

lmlal lh€ shims behlnd each beanng and pr6* on side
b€aing inner @nes with Tool.

@ srss23oooo
(Fj sT3lx)61(x)0

Dlffeenlial Caniet
1 . P€ss lil lbrl and rea. beadng olld m6s wirh Tools.

@ snmrtooo
@ sT3062t0@
(c) sr34613000

2, Se ect pinion h€ighl adiustinq washer, rBterinq to Adiust-

3. Install pinion heighl adjusring w*her in d ve pinio., and
prers't r€' b€a1no irn6r cone 'n tr *(a prcs..rd Tool

T@l numb.r SI30901{Do

.senl (d4cr bed on pre-

,T
r.d @

1t
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ASSEMBLY (MOdEI H19OA)
Difierentlal Carier (Cont'd)
4. Pla.6 pinion ironl bea ng inner.one ln gear€ri6r.

5 Apply njri.pu 006€ qese lo cavry dl s€€ln9 hpr o, ol

@ sT3oT2oooo
(9 KV3A1@510

6. Inslalld v€ pi.ion washer, otapsibte .pacer and d v.
pnon rn gear @der.

7. Inslallcompanion llange and hod [ ftmty.
laserl oinion nlo conpan'on'drA€ by tapp ng 'N h€sd with

a. T.mpoan y rchten pinion nul lntittherc s no axiatptay.
TtE rhEded pordon oi dnw pintd and dnion nur shetd be

T@l nufr-bd: ST3SOdXm

l
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ASSEMBLY (tilodel H19OA)

frr

D'ifl eential Carrler (Conr'd)
9. Tighten pinion nulbyd6gr6slolhe specifed p€loadwhile

checking lh€ pElo.d wilh Tools.
when .lFllng pEled, tum dd€ pinion in bolh diEclld3
s4hl llme to st b.arinq blbE @nEdy.

Pinion 6@in9 preload:
12  -  1 .7  Nn {13 . la  kg .m,11.15  -  153 lc lb )

Tdl numh.r Sl:ll27S00O
caunoN:
The pclod lB.chi.vEd by u.ing lh€ p.m.n.d s€l ot 6lla$&
ble 3D6ei So rE, il .n ov€rpElod EUft.lM 6rc4i6
rumhg otlhe plnl6 nul,lhe 3p@r .hould b. Eplac€d by |Fw

10. lnsls I difie€nlial case assembly with side bea ng outei
ra@s inlo geaf carier.

ll. Align mark on bea'iag cap wilh '|hal or gea' carie' and
nsral beaing cap o. gear €rler.

12. Measurc ing geaFlo-dive pno. ba.klash wirh a dialindi.

aing gpar-to-drl!€ pinion b*kl6h:
0,13 . ola nn (00051 - 0,flt1 in)

. lfbacklash isl@ smal, decrease ihickness ol letl shim and
in.€as€ lhck.ess ol ghl shim by lh6 sam6 amounl.

. l, backlash is loo q€.1, reverse lhe above pDcedure
N.Er chsq€ rlE lotE| mdm ol6him.6 it will ch.nge the

13. check toial p@load with Too
When chetlng prcl€d, tum ddw plnlon in borh direclions
s461 tin6 to .ct beadng btteE

T@l numb€r: Sllt12790o

1,4 - 2,4 N n {i5 . 25 kgrcm, 13 - 2l,5 iFlb)

-e

g
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ASSEMBLY (Model H19OA)
Differenlial Carrier (Cont'd)
. lf p€load is loo grcal, 6mov€ Ih€ *m€ amourl ot rhins

. lf pr6l@d is roo small, add lh€ s.m6 amounl ol shims 10

tlewr add or Fm@ a dtLMl numbq ot shlms lor @n slde
as ll slll change dng g@rlodri€ pinion bacH..h.
14. Recheck dng geadcdnvo pinion backash b€@u.e an

i.c€ase or decrcase in lhickn€ss ol shims wil cause
change ol.ing g€aFlo-d v€ plnion backash.

15. Ch€.k runoutof ng gear wilh a dialindicalor.
Funoul lhit 0.06 mh (0.(x)31 in)

. ll backlash va 6s €xcssiv€ly in difiereni pla@s. fie vali
ance may hav€ €suhed lrom fo@iqn maner caughl
b€[veen lh€ hng gear and lhe diflerenlialcase.

. ll h6 b..ll.cl vrres g'ea y wte- rae ruroll ot rae ftq
gear iswithin a speclied Enge,lhs hypoid gear setor di.
fered a €* should be €plaed.

16. Ch€ck loolh 6nlact.
Feler ro Adjusime.t.
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SERVICE OATA AND SPECIFICATIONS (S.D.S,)

GENEFAT SP€CIFICATIONS

GENEBAL SPECIFICATIONS

Propeller ShE t
SPECIFCANONS AND ATNIJSTIIIENT

NSPECNON AND AT}IUSTMEMI (FMOV)

Final Drive
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SEFVICE DATA AND SPECIFICATIONS (S.D.S.}
Finel Drlve (Cont d)

orlE plnion helght adiustrnent
AEn.bb prn6 h.bh di'driE @h.d

Total p€load adjustment

Av,rbb lrds bdE adluld4 t.!k

AEi.bb dis prnbn b'ns pdd 'qdnl rFdn

AEn$b dds de bdis pdd a4dis *lb

Drlve plnlon prcl@d adjusrmeni
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SERVICE DATA AND SPECIFICATIONSs.D.s.
NSPECNON AND

Final
aq,uslMEm ft1gtta)

Driv€ (Contd)

piiidn pcroad adjud i9 {a3heE

Drlve pinion prcl@d adjusrmem
- Additional erulce lor limited

DilGEntial torque adiuetment

Si(b bedng adlusttEnt

Totrl pr€load adiustin€nt

PD.54



SERVICE DATA AND SPECIFICA]IONS IS.D.S.)

Tightening Torquo

Mod€ltll9OA

Ptlss


