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FOREWORD 

This repair manual has been prepared to provided informat ion 
cover ing general service repai rs for the V160 Manual Trans­
mission. 

Appl icable models: JZA80 series 

Al l information in this ma nual is based on the latest product in­
formation M the time of pub lication. However , specifications 
and procedures are subject to change without notice . 

TOYOTA MOTOR CORPORATION 
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tN·2 INTROOUCTtO N HOW TO USE THIS MAN UAL 

HOW TO USE THIS MANUAL 

To u,i" you in lind1ng your w.y through th. manu.1. the S,clion Tilll and mljor headinglrl 
given , I thl top of Ivary p.ge. 

PREPARA TlON 

Preparalion lists Ihl SST (Splcial Sarvici Tools). recommlndld toolS. Iquipmlnt. lubric.n t and 
SSM (Special S.rviel Maleri,ls) which 'hould ba prop.red b,'ore baginning Ihl opera lion and 
uplain. Ihl purpose of I.ch onl. 

REPAIR PROC EDURES 

MoU "pair ol)O,.,ion. bagin wilh .n oVlrvilw ~luSlr. lion. II idlnli!! .. Ihl componlnl$ and 
shows "ow Ih' part. fi t togllher. 
Eumpll: 
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INTRODUCTION HOW TO USE THIS MANUAL 
IN ·3 

Tht pfocedur&$ 8ft plosentelj in a step -by -step format: 
• The illustration shows what to do and where to do it 
• The task heading t ells what to do. 
o The detailed text tells how to peflo(m the t8sk and gives other information such as 

specifications and warn ings. 
Exa mple: 

IIlustafl/on: 
wllal 10 do Md where 

, '----------' 

TU76din9:' whtl( 10 do 

21. CHECK PISTON STROKE OF OVERDRIVE 8RAKE 

ill Piece SST and a dial lodlc8to( onto the overdrive ~'&ke 
pislon as .hown in the iliuSif.l ioo. 
SST 09350·30020 (09350-~20F 

Ser £r No. CompoMnr pall No. 

061&;I&d ,"xl: how 10 do ,,,.1< 
lbl Measure the stroG epplving .nd releasing Ine comp'".sed .i, 1392 _ 765 kP., 4 _ 8 k\jffcm' 0' 57 _ t 14 psil .. 

shown In Ihe Illustration. 
PI3Ion stroke: 1.40 _ 1.70 mm 10.0551 _ 0.0669 In.1 

--SpOCifklftion -, 
This lo,m .. t p,ovldes the experienced teChnic ian with a FAST TRACK to tnt informa tion needed. 
The up per case task heading can be read at 8 glance when necessary . and the text below it 
provides de tailed information. Impo,tant specificat ions and warni ngs always stand out in bold 
type. 

REFERENCES 

References hove been kepI to. minim um. However. when they ar e re quired you .re given Ihe 
page 10 refer to. 

SPECIFICATIONS 

Specif ications .. re presented in bo ld Iype th roughout Ihe t".1 where needed. You never have to 
leave the procedure to look up yo ur spec ifications. They are also found al the back of AX section. 
fo , Quick reference. 



IN·A INTRODUCTION - HOW TO USE TH IS MANUA L 

CAUTIONS. NOTICES, HINTS: 

• CAUTIONS ~re pre sen ted in o.:.ld type. and indicate there is a poss ibility of injury to you or 
other people. 

• NOTICES are also presented in bold type, and indicate the possibility of demage to the 
components being rep~ired. 

• HINTS are separated from the text but do not appear in bo ld . They prov ide additiona l 
in format ion to help you perform the repa ir effieient ly, 

SI UNIT 

The UNITS givlln in this ma nuill arll primarily expressed according to the SI UN IT {Internat iona l 
System of Unit). and a lternately expressed in t he met ric sy~tem a nd in thll English system, 
Eurnpl . : 

TorQU o: 30 N,m (310 kgl .em. 22 1I·lbI) 
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I 

-

GENERAL REPAIR INSTRUCTIONS 

1. Un fender. snt and floor cov.rs to kee p tha "ei'itel. 
clun and p<event damage . 

2. Owing disassembly. ktlp parU in the appropriatt 
order to facil itate rU$$embly. 

3. Ob.trve t he following: 
(a) a afore performing tl,e lrieal work. disconntc! 

Ihe nlga live cab,. from the banary te rmin,1. 
(bl If it is neeuu,y to di,connle l thl ban try lor 

inspection or repaIr. always disconnRcl the cabl, 
from the n'glli"I{-) ttrminal whici'! is grounded 
to tha ve hicle body. 

(c) To prevent damage to Ihl ba ttery te rminal POll. 
loosen thl lermina l nut end r"i .. the eabl. I Uai, 
ght up wilhout twilling C>r prying it. 

(d) Ctean the baltlry lermin.1 posts Ind cable Itrmi, 
n.ls wit h a clean shc>p fig. Do not scrap' ' ham 
wilh I lile o. o the, abrniv, objeel$. 

IiI Ini lali lhe clbl, t .. min.I IO Ih' ban"y po.t wilh 
th' nu t Ioo.e, . nd lighten Ihe nut att.r ;nstall" 
lion, 00 nOl use • hlmm" 10 lap the \trm;nal 
c>nto the post. 

(I) Be lur, the cC>Ver 10' th' pOSItive (+) terminal i. 
!I.operly in plae, . 

4. Chuk hose and wiring conneCicrs 1o make lutl tha t 
,hey are secure .nd correct. 

5. Non-reusable part. 
,a) Always replac, cC>lItr pins, g"ske ts. 0 - ring. Ind 

oil seals at c, wit h naw on ... 
(b) Non-reusable parta .r. indica led in tha compe' 

ntnt illustr. tic>nl by the ' . ' symbol. 

e. Precoattd pa rts 
Pr.oo.t8d paris art boh. and nul •. elc . that .. , 
CC>I"d w ith 2 &ul lock adhfllvl 2t Iha f2c lmy. 
(I ) If I precC>lted put i. re, ightlned, I<>cun,d c>r 

olused Ic> move in any way, il must be recC>lttd 
w it h the spu;liitd adhesive. 

It 
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,-
EQual A"P<'_ 11.,,"11 

Ie tiC' 

YbJ .. W 
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W~ONG CORIIECT 

" 

GENERAL REPAIR INSTRUCTIONS 

(b) When .eulin" p.eco-,.d pa.u, clean off the old 
adhnive and dry wi lh comp ..... d ei. , Then 
apply the SPllcified seal lock adhes ive 10 Ihe bolt. 
nlll o. Ihr .. d., 

Ie) PrtCoal ld par is •• 11 indicated in Ihe compone nt 
il l ~$u.t ionl by Ih' "*-sVmbol. 

7 . Whe n neCUlill'V. lise a sealer on onkels to prellent 
leaks. 

8 , Carafuly observl all specifications for boll li"h ten ing 
10rQues, Alwav- un a 100qua w.ench.. 

9, Use of special nrviu tools (SST) and Iplcial n,"ice 
mat"ial, (SSM) may t)e "qui"d, dlplndin" on the 
natUfe of Ihe repei •. 8e su" to use SST and SSM 
where Iplci fi,d and follow Ihe p,oplr work proee­
du,. , A li.t of SST and SSM can bl found al t he 
p,eoaralion of AX section, 

" 

". 
12. 

Whe n ,epl.cin" fUlU. be sure Ihe ".w fun h .. the 
COrrecl Impe'age 18l ing. DO NOT heeed Ih. 'Il ing or 
use one with /I low.r ,"tino. 

To pullepa't II_e trical connectors. pull on Ihe cOnnec­
tor its el f, nO I Ihe wires_ 
C." mull b, Uken when jacking up and supporting 
the IIIhlclll. 81 llire 10 lift and suppO.1 thl IIlhicle at 
lhe proper loutions. 
(a) If t he lIehicle " 10 be jacked up only al Ih' front 

Or rlar lind. be llire 10 block the wheel. II the 
opposite end in order 10 ensure safll ly. 

(b) Afler the vlhicle is jacked up , be lure to supporl 
it on stands. II is exlremely dangerous 10 do any 
wo.k on II II/lhicl, raised on. jack alonl, Iven fOl 
a small job tha i can be finished quickly . 
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I ABBREVIATIONS USED IN THIS 
MANUAL 

55M Speoiol SoMo. ", .... 1010 

Dr IIpNIoI s...;.. T_ 

IN-1 

-.. 



IN·8 INTROOUCTION STANDARO BOLT TOROUE SPECIFICATIONS 

STANDARD BOLT TORQUE SPECIFICATIONS 

-.. 
HOW TO OETERMINE BOLT STRENGTH 

M O' k C, ••• . M .. C, ... 

H"tII"n .- " S,ue! bol' 
h .... boll ,- " ~, .- " 0"""'" No. 7 _ " NO ...... ~ .- " .- " " ,,- '" -

,, - '" 

0 NO m . .... " 
Muago~ o N.~" II.~ boll 

" G,_d '" w ..... , 
~ 

he> ....... "",. 

" ~- 11) h .. ~ boll 
, 
PlOHU(I;ng " 1;"'0 

)ol"1V<><' 

0 I'ana< bo" 
, 

wr""._ 1><01< '-"'ing " Wo_bO~ 

1'10 ""90" boll lI"e' 

'Iougo" 

0 h .... boi. 
, 

~ 
P'Olfuding " "- " 

I I . .. ~ 
h .... 1001, @ • . , p,on....oing " ... ~.'" ... 
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MT4 

DESCRIPTION 
GENERAL 

MANUAL TKANSMISSIOfoi - DESCRIPTION 

-
• A tripie-cone type ~nchrome.1l ml<;:n.ni.m i. u .. tor " 1 end 2N1 \Iura 8~ II doubla ­

co~e type synchromt5h meehal'llsm is used 3rt:! and 4th ;18($ to ;mprovto the ,hift , •• Iing 
eMnIcleristiC$. This helps to reduce the shittlng effort. providing .. $rnooth shift. 

• A revlrM ."nchrom .. h ......... nism is used 10 .... P.P ... ss lie •• engagement noise in 1_ 
g .. ' .kifling wt. i .. providing I amootn shift. 

, 

~- ~ 

"- ,-
~- 1.311 

~-. ,-._- .no 
,~ 



MANUAL TRANSMISSION - OPERATlO r-l 
MT.3 

OPERATION ! 

--

'" 

'" 

'" 

" . 
.. , 

~ !tie, G88. A-1+.' 

Rev . . " 



MT-4 MANUAL TRANSMISSION - PREPARATION 

PREP'ARATION -SST (SPECIAL SERVICE TOOLS) 
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~ 
QiI031-00030 ~,-
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MANUAL TRANSMISSION - TROUBLESHOOTING 
MT.7 

TROUBLESHOOTING I 

Uat the tabl, ~ow to h.lp you find the nus. of the problem. The numbel. Indle,tllht prr.;;ii'Y 
of the likely clun of tIM pt"obkim. Check Neil part in order. If necG$$My. re ll!lcI~" paM" 
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~ • • • , - ~ ~ • , , " Ii " i " 2 2 • 2 2 2 
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I 1 
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I • I i ! "- ~ • r • , , 
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Oil 1.-. , , , , , 
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-
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, 
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MANUAL 'TlIAHSMISSlON ~ PRECAUTION 

PRECAUTION 

When working with r lPG metari,l, yoU mlllt btl ~rve thl followi~ -
• Uo.ing • ruOI blad, and ,,"11.1 scrape •• remOVI all rtw old FIPG matlri.1 f,e m the gMkit 

~o1.c. .. 
• Thoroughly etun , II oompcnentl to r._ III m. loose maWrii1l. 
• CIMrl both S.lting ,urt.~ .. with. nDl'l - r • • idue sotv.nt. 
• Apply ,two FIGP In In Ipprox. 1 mm {O.04 n.1 wj~!:>tad along 1M , .. ling Sttrfa.ca. 

• PIIrU 11'1"" be assembled within 10 mlnulM of I PpliUtiotI. Otherwise, the f lPG mallri,1 
mint be rlllTlovtd and ltapplktd. 

.' 

• 

! , 

, 

I 



MANUAllllANSMISSION - COMi>ONENT PARTS REMOVA.L 

! COMPONENT PARTS REMOVAL 
COMPONENTS 

.. ,,,,,-,,,,,' 

-. 

1 
Lock Plilt 

~~~-- --------,--, , , 
: , 
: , , 
: 
l--T 
"" .. 

* !'tK o •• 1d 1M'! 

~' Coun ... Ga, 

.' , 

-

Switch 

I 

; 

, 

, 

, I 



MT-l0 MANUAL TRAMMII!iI!iION ..:.. COMPONENT PARTS REMOVAl. 

' -2 SNh FMC"'" .""---1< 
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MANUAL TRANSMISSION - COMPONENT PARTS REMOVAL 
MT· tt 

BASIC SUBASSEMBLY SEPARATION 

1. INSPECT NEUTRAL POSITION 
2. REMOVE BACK-UP L1GHT SWITCH 

U,lrIg SST. remove t~ bf.ck- up hghl _ iten Ind 
gm. 1. 
SST 09817- 1601 ! 

3. REMOVE SPEED SENSOR DRIVEN GEAR 
'al Remolle 1M HI bolt and drill1m Q<IIar. 
(b) R.molle the O- ri"'Ol from the driven g41lr. 

4. REMOVE FRONT BEARING RETAINER 
i_I Remove tha 2 bolt,. and dut~h re lute lork supPOrt . 

Ie) Using" SCIlIwdriver. remave the front beerifl8 retain­

". 

I 



MT. 12. 
MANUAL TRANSMISSION - COMPONENT PARTS REMOVAL 

_. 

-

6. REMOVE LOCK BA.U. ASSEMBLY 
(a) RamoWl thl ))1119. 

a. REMOVE FRONT CASE 
(.) R.mo .... lI" 11 bolts. 

(b) Using a pt..tic hammer. ClI refully lap thl froot cast. 
(e) Pull 0,,1 !h6 front CUI from thI ;mermedilite p lilta. 

NOrICE: t.1<oo car •• o ... eld d~ftg do. 4 .01 ..... w"'"" 
y .............. th ...... n ooll'tn>l .od. 

7. REMOVE ROLLERS AND PINS 
Remo' ... the 4 roflel'$.,o$ 2 p~ from the ml;n eont rol 
'od. 



MANUAl. TRANSMISSION - COMPONENT PARTS REMOVAL 

-

II. REMOVE INPUT SHAFT ANO 15TH COUNTER GEAR 
(a) Using a hlxagon wrench. r.move the 2 bolu and 

washers. 

(b) Rlmove thl lock nut plate. 

(e) Using SST, Sit thl tr.nsmission as shown In th. 
illustration. 
SST 09330-00021 

(d) Engage the gear. 

Ie) lning a deep &<Jekel wrench, .emove tha IQck n~ 

(f) Using SST. remQvto the counter 5th gear tOQether with 
thll in~t shaft. 
SST 09213-2701 0, 09831-2003 1 

I 



MT·1" MANUAL. TRANSMISSION - COMPONENT PARTS REMOVAL 

9. REMOVE OUTPUT SIi~FT FRONT BEARING 

10. REMOVE SPRING FOR ADJUSTlNG PRELOAD 

11 . REMOVE LOCK BALLS 
Ca) Using 2 aellw.:lrlvers. pull the 4 plug, out nrllgh1. 

HINT; T.~ Ih' ,crewdrivu tip before use. 

Cb) Ualng I mlgnlt ic finger, r.movi m. " ~n{lt and 4 
bioI! ... 

12. MEASURE 6TH GEAR THRUST CLEARANCE 
Ualng I 'nk, gau!lfo, mNsur. 1"- 6th gn, thruSt 
e .... ntnc ... 
.... 1<irrIum d ......... : 

0.33 mm to .0130 In.1 
If 1"- clNrarocl more than t he lim;t, r.plabe the g8lr. 

• 



MANUAL TRANSMISSION - COMPONENT PARTS REMOVAL. MT·Hi 

13. REMOVE 6TH GEAR 
(I) Uclilg' snap ring elCp~ndor. remo'n the $NIP ring. 

NOn CE: T ... ..... '10 not • •• uch the output .t.,h . 

(b) UQng I hOlXagon wrench. f'lnlOVI th6 .eturn I,ver set ... 

(e) Remove t ne relum lever. 
HINT: Lift up the shift f. il ~for. removing thtl retu. n 
lev'r. 

(d) U.iog SST. t.mov. the 5 - 6 CMc:h hub. "hift fork Ind 
fort. " h.tt. 
SST OQ2I S- 60017 (092 13- 00020. 09213-00030. 

0921 3 - 00090) 09631- 2003 1 
NOn CE: T.k. <'If'I hI !he .... ~ aI ...... d ..... nor come 
. ...... f_ the dutch hlb wt..n yow .......... It. 

(I) Rima_ thl 6th glar. Synehroninr ring . nd n""le 
rolle r bearing. 



MT-18 MANUAL TRANSMISSION - COMPONENT PARTS REMOVAL 

-

-

-

1 •• REMOVE 6TH COUNTER GEAR 
(a) U$ir,g SST, "mova ' he count .... 6th gill,. 

SST 09213-60017 (09213-00InO. 09213-00030. 
09213-00090) 09213-20031 

(b) RemoV1l the lpacer from tM c ount .. g", Ihaft. 

15. REMOVE COMPANION FLANGE 
(2 ) Using. aCllwdtlvlr. ,em'lV,'h. loc~ platt . 

(b) Using SST Ie nold the flange. remove tile lock 1'\\11. 

SST 09330-00021 

(c) Remove Ihe 2 waahl,.. 
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(d) Using SST. remllVl;l the eompullon 'lang .. 
SST 09~0-30010 (09951 -00010. 09~3 -030 1 O. 

09954-03010,09955- 03030.09956 - 03030) 

16. REMOVE REAR CASE 
{al Remove the 10 bolts. 

(b) Using a so; .. wdri"'r. plia l he .ea. 0;'18. 
HINT: Tlpe t he ""rewdrive r tip befc>re use. 

(e) Pull out the rear o;ase from lilt Interm,d i ... pl,t •. 

17. REMOVE MAGNET FROM IrnERMEDIATE PLAT E 

18. REMOVE SHIFT RAIL 
R.mow tha shift Id wha. lifting the lock slide. 
LlpWl:lrd.. 
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19. MEASURE 4TH GEAR THRUST CLEARANCE 
Ulng • te.t.r 9IIuge meaSUre the 4 th geil' th'lISt 
c!ea .. nO:I. 
M.,umum clHr_ 

0.28 mm (0.0102 In.) 

If tn. cl .... ~ mort t hen the lim it, .Iplacl the ~ur. 

20. REMOVE LOCK SLIDER SET BOLTS 
Hold th.loc:k pI.t. I till with pli .... while romoving , ... 
2 bolt;.. 

21 . REMOVE INTERMEOIATE PLATE 
(a) ~ .. nd t he lran . miu ion upright on the SST 10 thlt th, 

front of th e. tr .. nsm, .. i.,n is fsoing upward . 
SST 093 10-14010 

(b) Ulw.g. lnap ring l;cpen<ifr. remoVi thl '''''P ring 
from rhI outpl.rt .h,ft. 
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f (d) Using SST, remove the intermediate plate . . 
SST 099~O-20017 

(IJ RemoVflthe output shaft front blaring from th .. intui· 
mediate pllte. 

(f) Remove tha 1 - 2. 3 -4. r<lve rse shift fu rk. m~in con­
trol rod ~nd lock slidar from the OUIp!.lt s hatto 

22. REMOVE 5 - 6 HUB SLEEVE. SHIFTING KEYS. 
BALLS AND S?RINGS FROM 5-6 CLUTCH HUB 
WJ1Ip the hub sleave assembly in a shop rag to pre­
yent it coming apart. thin slide t he $l."v~ upward to 
remove it. the 3 shitting keys. 3 balls and 3 sprin9". 

23. INS?ECT 6TH GEAR SYNCHRONIZER RING 
(a) Check for w"". or da mage. 
(b) Check tl>e brllkin" , ffl ct of th, synchron izer rin g. 

Turn tlte synch.oninr ring in one di rection while.push· 
ing it 10 the !iI&l r COM. Check that the rir'!{,lloc k$. 

(cJ Using a feeler gauge. measure the clea.ance between 
t be synthroni%IT ring bllck lind gur splin, end. 
Minimum eIN.ance: 

1.1 mm (0.043 iAJ 
If the clearance is lass than the limit. replace the 
synch.onizer ring. 

24. INSPECT 6TH GEAfllNSlDE DIA.METER 
Using II cylinder gauge. me<lSUr<I thu insigu di~m81er 
of 6th 98~r. 
Maximum diem .. t." 

4~Q3 m ... (1.6547 In:) 

If the inside diameter exc@eds the ma~jmum. replace 
the gear. 
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INPUT SHAFT 
COMPONENTS 

INPUT SHAFT INSPECTION 

1. INSPECT SYNCHRONIZER RING 
(e) Ch..::k l a, wu, 01'" dam.gl. 

-

--
(b) Check t l'llf IIT'king eff..,t af thl .ynd'l,onlz .... ring. 

Tum th.lYl\Cl'lronizw ring in ono dir..::tion whi" push­
ing it to Ih. S"" 00 .... CMek that u.. ling looks. 

(e) Using;l 1 •• 1 • • 1I . ... g •. mess ..... thl clea rance between 
the tyneh.on~ .. ling back ;ond Ollar splin. ~nd. 
Minimum M " l nee. 

1.37 mm to.OS4O In.) 

If thl clN.anc. 1.s IeM than mlnim"'TI. r.place the 
synchronize. , ing.. 
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-

2. INSPECT TAPER ROLLER BEARING 

CIle<:k that the t;lp<lr roIlur bealfng rotlte •• moolhly 
with the inl'Ul shaft inst.lk!d in the "'onl olSe. 

3 . IMSPECT BAll. BEARING 
Cl'leet:: that the be ll buring ratite. smoothly with the 
input .haft inllallfld In the O\Ilput shaft. 

BEARING REPLACEMENT -.. 
t . REPLACE INPUT SHAFT BEARING 
(I ) Ulii~g, ,niP ring expander. removl·'thl , nap . i"9. 

NOTICE: Take car. I,. nol .c,~tch tha I"P~1 chit. 

(e) Using SST and a preu. r","oWl the input shah bur· 
in;. 
SST 09950 - 00cZO 
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(d) Hut a MlW bearing in ~n ""_ 
[100 - !IOOC (212 - 230· F)J 
CAUTlOtI: .~.koo u" to avoid burns. 

(a) Apply gur oil to th. inM 'S~ Ind m$t;llt ttl" bear­
ing.. 

It) USInQ SST and a hilmm6l'. tap tha baa';ng. 
SST09308-140!O 
NOTICE; ;torlonn u.. ........... ;119 .tapa.her tile boN""" 
..... returned to ......... aI temJ"f'\U1'6-

('ill lnata" the ba:l and oil tr8P to the Input shaft. 
NOTICE: 00 not ion'" the ~I in _ oil bola ..,. ... ",,-q. 

, 

(h) Uling a snap r ing expander. install R new snap ring. 
NOTIC .. : 
• 00 n<>ta"l'and th e on.» ring mote t han I. necu .. ry. 
• Taka ear. to net ",,,tch the Input ah.h. 

2. REPLACE BAU BEARING 
tal R.mova the baD bearing and adjusting .hom from tha 

in put ..... It. 

(h) """Iv MP g ....... Ie> . new b.o n bearilll. 
te) Inltall a minimum lhiekne$$ shill! aod twsn bearing to 
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f OUTPUT SHAFT 
COMPONENTS 

S~ .. Ring 
Svnc""onb .. Outfl, Ring 

Sy<>chrotIiz., 1 

Syncl\r()nl, .. I""",", Ring ... , 

, .... , . ;". ,. ..... '" 

.... 
... .. 

Sync/Ir...cw _ Rill" 
.'~_" 0_ "'" 

8 ...... ......... MiddI. Ring 

MT-2<J 

.~-

G •• 
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OUTPUT SHAFT DISASSEMBLY --
1. MEASURE EACH GEAR THRUST ClEARANCE 

Using" teller lI"ugl, nlfIa$Ure the lhruu el •••• nee of 
Neh"Nt. 

2. 

M.xI ........ cle ... ...,.: 

ht ..-d 2nd ,,, • • 

0.26 mm (0.9102 In.) 

3rd Ind ltevl' .. II'" 
0,18 mm (0.0071 In.) 

If the oIn/ance mor. than t h" limit. rep'-c. the gla., 
MEASURE EACH GEAR RADIAL CLEARANCE 
Using a di.1 in.c!ieW/or. mfll$l.l.' each g~r • .,.;Iiel c!ea .. 
Il'Iel. 
M.,,;lmum ..... ra"_ , .... ., 

o.oa _ (G.OO3!11n.) 

2nd 'U, 
0.08 mm (0.0024 in.) 

3.01 .nd .... 8'" 
0.05 /11m (0.0020 in.) 

R,,, .... gM' 
0.08 mm 10.0031 h) 

If th" clea •• ne. is mON tha n 1h, limi t. rlpllel Ih' 
gea., lIe.d!e rolle' be8ring or shaft. 

3. REMOVE 4TH GEAR. SYNCHRONlZER RINGS AND 
NEEDLE ROLLER BEARING 

NonCE: lib" the aynehtOniur ring ... tn.t yO<! ..... 
IdentHy 11. 

4. REMOVE SPEED SENSOR DRIVE GEAR AND 
OUTPUT SHAFT REAR BEARING 
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S. REMOVE REVERSE 'HUB SLEEVE, REVERSE OEAR 
AND 1ST GEAR 
Using a prvss. rel1lOV(l the fol lowing parts. 
• . Rear buring inner race 
• Rever!lfl hub slHve 
• Syne!troni.:,r , ing !fot .. ~e gear) 
• Rew!"$(! gila, 
• NI!<:IdII rolltl, bearing (tor ,tvern gt. r) 
• Bearing inner rael (fot reve." gear) 
• Stop dise 
• 1 st gear 
• NMdIe roller bearing (fot 131 ge.r) 
• Synchron~et rifl9S !tot ht , .... ) 
NOnCE: Lahel tho syachroni •• , ri"" .0 1hIt yo~ .,.1'1 

Idenlify il. 

6. REMOVE 1-2 HUB SLEEVE AND 2ND GEAR 
Using I prass, remove tile foUowlng p,,1, . 
• 'Bearing inner rae. {for 1 st {lUr) 
• 1- 2 nllb s lee". 
• Syn!,h'OIliz~r rinll3" (Ie. 2nd gelfl 

• 2nd gear 
• N8"dl~ ",lier bearing (for 2nd g •• r) 

NOTIC E: LIbel the Iy ... h ..... in .. ring so that you •• 1'1 

identify ;1. 

7. REMOVE 3-4 HUB SLEEVE AND 3RO GEAR 
(el Using. snail rit'19 e~nd.r. remove the lnap ring. 

NOTICE: T8Ii ....... to 1'101 ser.~h the OUlput , h.fI. 
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(b) U.ifl$. ,,",s., r.mov. the tollowi~ 1Wl1'U. 

• 3-4 hub sI"vll 
• Synchroniz ... ri ngs (for Jrc ~.Ij 
• 3rd gea, 
• N""dl. roD ... bearing (for 3rd gee,) 

NOTIC~ Labol ~ ~,"d_niQr ling to th .. you .,... 
kHon.ity h. 

8. OISASSEMBLE EACH HUB SLEEVES 
1-2 hu i) $Iaov,,: 
Wrep the 1 -2 hub sle"ve assembly in a shop rag to 
prev, o! it coming apart: then $lid. t~ •• I.av. upward 
to remove it, tt>a 3 $hifling keys. 3 b.lI$ ar>d 3.prings. 

3 - 4 twb ,l.ave: 
Wrap the 3-4 hub st.,VII Hsembly in • .t>op rig 10 
prevent it coming .part. then $lids the sleeve upw¥d 
to removi h. u.. 3 plates., 3 shifting kBys. 3 ball • • and 
3 t P!1ngs. 

Ravwse hub .Je..ve: 
(el V,lng . acrewdriYe.r. remoVe the snap rfng. 

j , , 

• 
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• 

(b) Wrep tIM reverse hub .r .. ve eUlmbly in I shop ' ag to 
prevent it coming apart. thin slide tIM sleeve upWard 
to remavl lt, the 3 shihing keys. 3 bans and 3 sprinlls, 
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OUTPUT SHAFT COMPONENT PARTS 
INSPECTION 

1. INSPECT OUTPUT SHAFT 

(e) Using '. caliplr gallg'", meaSure the o~tput 'hllft 
flange t hicknes s.. 
Minimum t h!cknus: 

lI.2 mm (0.20B In.) 

, Ii t he thic knes~ exceeds the nllnimUm, rep lace the 
output shaft. 

(bl Us ing" microme1er. measure the out" diameter of 
t he out put 6hft journtll. 

If the oul" dill_ter is leu than minimum. re plRCtl l he 
- outPUt shaft. 

(c) Using a micremeter, measure ~h. out .. , diameter of 
t he ioner race. 

11 t he oUler diameter is Ins thao minim"m, replace 1.1), 
inner rac • . 

(d) Us ing a dial indicat",", check the sheft n>oo"". 
M. ximum runout 

O.Oll mm (0.0020 i.>.I 
If the runollt IXcu d, t he ma~imum, re plaee thl 
output shaft. 

2. INSPECT SVNCHRONIZER RINGS 
(a) Check for w ... t Or damage. 
(b) Chec~ the Mlic:ing effort of the synchtoni:;rer rillg. 

Turn the synchllln izor ring in one direct ion while push­
ing it to t l\" lI"ar COM. Check that the ring lech. 
If it don nOI lock ,epllce synchronizer rings. 
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(0) Using. lui..,. gauge, measure tM "klarance between 
the s ynchronizer ring bloc k and gl.t apro ne and. 
I.Iin;III"m dear-ner. 

1.1 ....... (0.1M3 1n.) 

If the c~nmce Is k!1.a th.n 1M limit. replace the 
synchroniz..r ring. 

3. INSPECT CLEARANCE OF SHIFT FORKS AND HUB 
SLEEVES 

Using' C&Jlper gauge. !Tl4lIISU'. the elnranc, between 
the hub .r .. ve aOO .hift lork. 
Standa.d whir. 

"''"'_'liN' . 
A 5.45-5.56""" (0 .2146-0.2186 hI 
I e.37- S.40 mm 10.2114- 0 .2121 In.} 

Oth ... 
A 7.05-7.15 m .. (0.2776- 0.2",e In.) 
II 11.86- 7.00 mm (V.nI O- O.27!511 inJ 

Mul",,, m de .... a".,. , 
0.7 mm (0.028 In.) 

If 1M clearane, el<<:6ed. the limit, replece th ~ shift · 
fork or h-ub ,leeva. 

4. INSPECT EACH GEAR INSIDE DIAMETER 
Using . eytinder ~, measure the inaide diam"e, 
of "en 0"". 

If the i"..1de d iamete, .xc.eds the maximum, replae. 
the g.". 

I I 
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IS . INSPECT HUB SLEEVE AND CLUTCH HUB 
Ch&ck tMt Ill. hub sle.". Ind clltteh hub sijde smoot­.,. 

OUTPUT SHAFT ASSEMBLY 
(See pag. MT- 23) 

_. 

~ INT: COlt all of t h. !lidin g and ro tat ing l urface w ith 
gear oa befoI'. numbly. 

1. ASSEMBLE EACH HUB SLEEVES 
1-2 hub slee ... : 
Asumble the d.rn:h hub. hub sl"'Ie. 3 IhiftinIJ keys. 
3 !nIls and 3 shifting k.y s~ring: • • 

3-4 hub l lee ... , 
Mumble Ihe clutch hub. hub slulle, 3 .hiftinIJ k .. ys. 
3 balls and 3 pl"t .. and 3 'hift ing k-V springs. 

Ra ... r •• hub .Ie ..... : 
(a, Asnmble the Clutch hub. hub sllII" l. 3 .hltting k. Y$. 

3 balll Incj 3 .hlltin ll key spri"IJs. 
NOTICE: In lJlal lha IIhIfl .... ~. wllh 11M b ... l'llad a don 

lacin.o otnW. n:I. 

{hi Illst>lll the snsp ' ing 10 the clutch hub. 
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2. INSTALL 2ND GEAR 
!ttl Ap~ly gur Oil 10 the synchloni~e r ';ngs. 
(b) In~alllh~ synchronizer,i n\ls to Ihe oear with the tabs 

aligned as shc>wn hoer .. 

(c) Apply gur 01110 the shaft Ind n.~'- roUer burill\l. 
'(d) Install the needl ... ron.r bntmg and 2nd geer to lhe 

Oll1put sWett. 

3. INSTALL 1-2 HUB SLEEVE 
Using SST 2nd .. prus. ,nstallt"" ! - 2 hub sleeve. 
SST 09308- 1401 0 
NOTICE: AUgn t h ... ync~'''n;ze, ring tab lNil,h t he grcon 
In .h .. cI"t~h hub. 

4. INSTALL 1ST GEAR 
(a' _ J-a~t the 1st ~ar inn&r race inan oven. 

(I00- 110· C (212-230' F)] 
CAUTION: Tak. "er. to .... oid burn". 

(b) Apply lJI'ar oil to thoe outp..,! s haft and install the inner 
race. 
HINT; ROtlol" the inn. r recI as YO'" ins t .. n it , 

(c) Using SST and a hammer. tap the inn .. r raoe. 
SST 09308- 14011l 
NOnCE: "'.Io"n the . ..... 1"'"'" mFl* "tt • • the me ... " . 
M. returned 10 norm .. ltempereru ..... 

(d) Apply g8a. 0" 10 thtl syncnronizer ring~ 
(e) Inst"g th" syn<;hroniz.r rings to t he gurwM:h the t"bs 

alignoNl ail shown her •. 
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(f) Apply g"', o~ to thl 111..:110 roller b&arirt$. 
(gl Inltll till ~Ie roller bearing and ht glar to l hl 

QtI1pUt chatt. 
NOTICE: AlilJn ~ ..,""h..-... . I'ing tab w;th _ ,too ... 
in It.. cklt.cll hub. 

5. INSTALL STOP DISC 
Apply (leat oil to t he .to~ disc and iMtaU it 10 tIM 
outpUt ct..ft. 

6. INSTALL REVERSE GEAR 
(el HUI Ih' raVlrSII gear illner tllCO in lin ovln. 

[ 100 - 1l0' C (2 12 - 230"F)] 

(D) A~~1y gUt 011 to t h .. output shaft an<! ill$lall the inner 
riel, 
HINT: Rota t. t he innl r race lIS you instell it . 

(0) Using SST iIfld • hammer tap l h .. inner niCe. 

SST 09:'lC)8- 14010 
NOTICE' p.norm me ...... 1nIno ~."",.her the in ...... r • •• 
IIM..wm.d to n_.it..-pe,n"",. 

(dl Apply uear oil t o thl cynchroniar ring and placiif on 
lhe geil •. 

(I) Apply goNor 011 10 1M needle ro[lar bearing. 
(f! In.tall It.. na&dle roller bearing and flV_ gur to tM 

output &haft. 

7. INSTALL REVERSE HUB SL££VE 
U$ing SST and a ~._< insti ll thl • .vena hUD alMv.. 
SST 0930B - I4010 
NOTICl: Align tile . ynehn>nizer I'ing toob witll tile 9 ' 00'" 

In "'" eluteh hub. 
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I 8. INSTALL OUTPUT SHAFT REAR 'BEARING 

-

(:0) HIIat the l'tIar bearing inner rilCO in fin ovan. 
[100 - lItre (212 - 230· Fl) 
CAunON: TM<e .... o 10 .... 0101 bum. 

(bl API) Iy gear oil 10 t ho output shaft.nd instIll t ho inn. r 
. ltCo. 

HINT: Rotlleo tht inner .aoe as you insUll iL 
(c) l4ing SST and 3 hammor. top the inne, ntDlI. 

SST 09308- 14010. 09309- 14020 
NOTICE: Pwf",,,, tho.em. ining .up • • tt.,.,,,, Inn' . .. ~ 

.... ...,..t.",<1 1'0 .......... , ...,,.. •• ~ 

(d) tnClIK tho;o rear bearing. 
NOTICE: Install ..... ~ w ith tt.e widow .u. _ .. d. 

9. INSTALL SPEED SENSOR DRIVE GEAR 
(. ) Apply gtoar oi l l0 t he output I ha ft end jn, I, lI th, drive 

glB ' . 

HINT: If Mces$ary. hU lth. drive gn, in In oven. 
(100 - 110"C (212 - 230"F)] 

(b) UJing SST and D hamme r, lap the drive 981Or. 
SST 09308 -1 4010, 09309-1 4020 

10. INSPECT 1ST, 2ND AND REVERSE GEAR THRUST 
CLEARANCE 
Using a fM r., gauge. m8awro tho 1 st. 2nd ond te­
w.se goar Ihrust claaronco. 
Mu;"""" eiu<anclO' ...... 

Q.0f! mm 10.0036 in.) 
2 nd g.ar 

O.OS mm (0..0024 iD.) 
Revers,o_ 

O.OS m m (0.0031 in.) 

I 
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11 . INSTALL 3RD GEAR 
,.} ~y IInr oil 10 the ' Yr'I(; lironlzer rings. 
(b) JllShil tIMo synchronlHr rings to Ihil1jlear with the tabs 

.Ilined IS shown her.. 

(el Apply ,,,ar oil to 1M nndt. rolt..r ba.ring. 
Cd ) -In"an tnll needl. rolktr bearinll and 3rd gear 10 11>6 

OU Il>Ut . Illft. 

12. INSTALL 3-4 HUB SLEEVE 
(I) Utln" SST and a pru s. insta ll the 3 -4 hub , Inv • . 

SST 09308 - 14010 
NOTICE: Align the .yncll ..... i%ef- rino ub with the 9.00 .... 

in tIM "''''''''hub. 

(til S.'-ct .. new snip 11"'8 that Will .llow minimum Ixi.1 
play. 

(el Usiog .. map riog .xDan~r. instan The snap ring. 
NOTICE: 
• De nut e x,,81111 the snap rillS! rna,. than io ... c .... ry. 

• Tau c .... to .... , aerateh tM output . nett. 
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13. INSTAU 4TH GEAR 
la) Apply gnr oil to the synchronizw ring. 
ib) In$1 .. a the synchronizer .;nlls to lh gear with the tabs 

allgnld as shown hlrl. 

(0) Apply ga~r o~ to the needla roller bearing. 
Cd) In.u1l the ","d" roll • • beari~ Ind 4th IIear .to the 

OUtputlhaft. 
NOTICE: Aign the . yno:t!roniur """, .. b with the s r""", 
In 1M " lutICh hub. 

14. INSPECT 3RD GEAR THRUST CLEARANCE 
U&ing a feeler gauga. menure the 3rd gear thruSt 
clearance. 
Mni ... um ele .... ~nc .: 

0 .0! mm 10.002.0 in.) 
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COUNTER GEAR 
COMPONENTS 

Gel' 

COUNTER GEAR IN~ECTION 

INSPECT COUNTER GEAR "NO INNER RACE 

-

--
Using II micromettr, mllasurll the oule, diameter 01 
t he CQIInlfr llea •• r1'd irlM'_ f1I.~ jourNl I . 

INNER RACE REPLACEMENT 

REPLACE BEARING INNER RACE 
(I) Ramo v,,: the blaring inM r race and ball. 
(b) Apply 9'" o~ to • new bearing inner race. 

-.. 

(c) IlIs,,1I tht ball_nd in,.,.. ract to the count •• gear. 

• 
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. "",.'" '"'' 
!N·m (~j1.ern.. "·1>1)1 : $p.<iflK UI<<II'O 

.. Hon ....... IlIt"." 

FRONT CASE 
COMPONENTS 

FRONT CASE DISASSEMBLY 

1. 'REMOVE OIL RECElVEJ!: 

2. REMOVE RETURN SPRING ASSEMBLY 
(al U.lno a screwdrivar. ~ft Ull the and Df s ~ritlll. 

MT-37 

-

--
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(b) Using" MMlJOn wnoon. remo ... the boll. 

tcl Remove tn. return ~prln9 _mbly. 

3. REMOVE COUNTER GEAR FRONT BEAR1NQ 

FRONT CASE COMPONENT PARTS 
REPLACEMENT 

-
1. REI"I.ACE INPUT SHAFT Oil SEAL AND BEARINC 

OUTER RACE 
"'1 UMg" $cr_dnver .nd hammer. drive out 1h' outer 

'" -, 

(b) Hu, the fr<>nj ease in boiling water. 
[80 - 9O"C (176 - 194" 1=1] 

(el R&rnov. the input shaft boIarinli ovter r'CI. 
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(d) Using. screwdriver and hammer. drive out the in ner 
oil u"L 

(I) Usi~ g SST and a hammer. 'nsull. fleW mner oil .. aL 
SST 09308 - 14010. 09309-14040 

(" Heal tM fronl ,.It in boiling water. 
[aD - 9O' C (176 - 1 9"~F)J 

(g) Apply ge.r oil to a nlw outer ree . and instill ,t 10 Ih , 
tront cne. . 

(h) U$ing SST lind " h.mme •. tIIp!he bearing O\rlU ... ""_ 
SST 09308 - 14010. 09309- 14050 

(I) U~ng SST and" hammer. install a new outar on I U !. 
SST.D93G8- 14010. 09309- -140<10 

2. REPLACe COUNTER GEAR FRONT BEARING 
OUTER RACE 

ta) Using SnllP ring pi;"" .amoV' tha anap rlna. 

II 
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(b) Helt tho! froot case in boling WlIt8r. 
[80 - 90' C (176 - 1e4"FI] 

(0) Remove the counter beating DUter race. 

(d) H., t til, front UH in bo~ing "...1,r. 
[ 80 - eo'C (176 - 194 °Fl] 

(e) Apply gur 011 to .. new outer race and ina1aU it to the 
front <:Iue. 

If) Usin\l SST and .. hamme,. flip the CQO.Jnle' boaring 
outer race. 
SST 09308- 1401 0. 09:l09-14020 

(g) Usin\l snap ring pl;"rs. ins ... 11 the snap ring. 

_ ." 
FRONT CASE ASSEMBLY 

1. INSTALL COUNTER GEAR FRONT BEARING 
Apply gur oi] t o the bNring and install it 10 the front 
case. 

2. INSTALl. RETURN SPRING A SSEMBLY 
(a) Inslal) the return $prifl9 a"embly to the front caSl!. 
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(b) Using a haxagon wrench. install and lorq~ ttle boll. 
T~, ... ua, 10 N.", (100 kgf-cm. 7 h ·lbf) 

3. INSTALL Oil RECEIVER 

.- , 
, 
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I N'm ilgl'<:m. !HbI'l l : S~ .... tOlQ'" 
... Prttll&,.d PIOrt 

-

INTERMEDIATE PLATE 
COMPONENTS 

*T 
~ 
~~,&I 

"-

-

-
INTERMEDIATE PLATE COMPONENT _ -... 

PARTS REPLACEMENT 

1. REPLACE OUTPUT SHAFT CENTER 9£AR1NG 
OUTER RACE 

'"' Hut the intermediate plate in boiliog ",,"ter. 
[SO - 90"C (176 - 194"",] 

(b) usl~ SST .mI. hammer, remoWl'''' outer rece.. 
SST 09308- 1401 0, 09309-14050 

(n) He.t ttHo irl'e<rn&dilote prate in boDiniJ water . 
[80 - go·C (176 - 194"FJ] 

Idl App!y on, oil to the outer TIIC. Ind i"'.tli! it t o the 
Intermadiate plate. 

Ie) U,iog SST arid I hammer, tap Ihe OUler raci. 
SST 09308-14010. 09309- 14050 

• , 
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2. REPlACE COUNTER GEAR CEN~ IIEARING 
[a) Usng a helC3gon wrem:h. remOVe the 3 bolts llId 3 l 

-

stOpPtrc. 

(b) HII3t tM intlJrmedilte pl.i!t. in b<;lir.ng water. 
[110 - gO' C(l76 - 194'F)] 

(~ R.moYO! the belting from the In ll rmedlall plot .. 

Id) Hllat the ;"t.,mediate pllt' in bomng w l te •. 
[00 - OO"C (176 - 194"f)J 

(e ' Apply gear 011 to the bearing and instal! it t o the 
intermediate platl. 

(f) Apply saal9nt t o th. bohs Ihr~lIds. 
S .... n !: 

Pm No.08833-00080. THREE IIONO 1344. LOC· 
TITE 242 <I< equiukmt 

(g) 11\5lall II",. 3 &tOppl ... end to.que the 3 bolla wit!'! 
hel<llllon wrlnc: h. 
Torque, 10 N'm (1 00 ""t em. 7 f1·lbll 

I 

• , 

· , 

• 

, 
, I 
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eo...._ Gw, '""'-'i" 

,"",.~.~"~,~·,,,.~.~'~' .]'.~'~I : Spod!ied 'or"" • 
• Non-f1tUhOlt I>ftl 

-.: Pro"""ted pan 

-

REAR CASE 
COMPONENTS 

REAR CASE DljilASSEMBLY 

_. 

• 

--
1. MEASURE REVERSE IDL£FI GEAR THflUST CLEAR­

ANCE 
Using a f .... r gauge. mUSUre the idler gu. thrult 
elaarnnc.. 

0.20 .,,, .. (0.0079 1ft.) 

If tlIa emr. nee is mo", than tM limit. rep/.ce !he 
gur. nudle roi<l. bearing ot s:hiIft • 

2. REMOVE REVERSE IDLEA GEAR 
(a) RlmoVl! Ib, U t bo!t. 
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-

-

(b) Remov. the following parts f,om the rut c .... 
• Retain., 
• IdIef- va .... Wft 
• ~II 
e Spaclr 

• RI_ idiot, gotar 
e 2 nHdle ron ... bnringc. • 

(e) Usin" .. I nap ring IXJNrndor, ... move Vol _p ,ing 
from the idler glar shaft. 
NOnCE: T.t.o ..... to not _.teh the kI ... g .... th.ft. 

3. REMOV E COUNTER GEAR REAR BEARING 

REAR CASE COMPONENT PARTS 
INSPECTION 

--
1. INSPECT REVERSE IOlEJl GEAR INSIDE Ol"METER 

Using a diill gauge, measurl the lMlde diameter of 
...... , .. id!<rr gl.t. 
Muim .. m de........, 

35.03 _ (1.31,t ill.) 

If-thol lnsldto diameter uceeds the IMximum. replace 
the ·gu<. 

2.. INSPECT REVERSE IDLER GEAR SHAFT 
Usi~ /I micro met .... mfl<rSUN the out« di,mel'" of 
I .... rlV.1$1 idler geM wft. 
Minimum eli.met .. : 

2lUe -mm (1.1807 inJ 

If 1M OUlrK cliam"leris Iotsslhll"r the mi nimum. repllct 
thl shih. 

I , 
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REAR CASE COMPONENT PARTS 
REPLACEMENT 

--
1_ REPLACE OUTPUT SHAFT OIL SEAL AND BEARlHG 

OUTER RACE 
(a> lhil\g a selTNdrivarand hamm .. r. drive out til, 00.111\11 

",ah oil seal.. 

(bl Usil\g SST and • hammar. drive out Ih .. output .. hIIh 
rear ~lrIng OUlel' racL 
SST 09308- 14010. 0S309- 14030 

(c) H •• t till rU r cue in boiling water. 
[80 - 90· C (176 - l S4°F}J 

(d) Apply 98""01110 a MlW_out put $h~fl rUr bearing ot/Ur 
rae .. and inn.1t it to the'~ar e.u. 

(e) Using SST and" Ilammllr. tap the outer raclt. 
SST 09308 - 1401 O. 0930S -140SQ 

(f) U .... g SST and. hammer, iMlan • naw autJllIt shah 
oil nat 
SST 09308- 1401 O. 09309 -1 4040 

2. REPLACE COUNTER GEAR REAR BEARIHG OUTER 
RACE 

(a) Using" h,~on wrench. removl th' 2 bo/Is, r .. talner 
and 2 _shers. 

• 
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(b) Hut the rear CII •• in bo~ing wat~r. 

[80 - 9O"C {17S - 19.4"F}] 
(c) Remove the ~ounler rur beering Oll1e, race. 

(<I) Hut tha rUr casa in bo~;!lg ..... t .... 
[SO - 90"C (178 - 194"F)) 

(el Apply gu, o~ to a nlW COUnt., reu "'.ri~g Oilier 
~ .nd ~ll it t o the rear ~ ... 

If) Using SST end. hamm.r. UI) ttl. outer race. 
SST 09303-14010. 09309-14020 

(g ) !nsan lhe 2 wn~" lind reuiner. 
(it) Apply sulant to the bolts lhrucls. 

S •• I.n!; 
.... , No.08S33- 00080. THRE:E SOND 1344. LOC· 
nTE 242 or aq"';v"l..,t 

(il U.ing a hexagon wrench. torque the 2 boltl.. 
Tor"",: 10 N·m (100 ktf..,m. 7 h .lbf) 

3. REPLACE MAiN CONTROL ROD OIL· SEAL 
(II Using I serewdriver. pry-O<.rt t !'!e mli" control rod oil .... 

(h) Using .. plug wrer.elt Il!ld hammer. Inslill I new oil 
.uC 
Orin in depth: 

3.0mm (O.118in.) 

• 
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-

REAR CASE ASSEMBLY --
1. INSTALL COUNTEfI GEAR REAR BEARING 

Apply "an oil to m. bNring and in$tan it t o \hI .. aT 
casa. 

2.. INSTALL REVERSE IDLER GEAR 
(a, SilIe<:t a IIIW &nap ring ttw.t will aUow minimum ~ 

pl • .,.. 

(b) Usln" 11""1> ,inlil axp8nd,r. i~IH the snllP ring to lI,a 
Idl., gaa, shaft. 
NOTICE.: 

• Do> notnINnd1he ,nlp, ';ng mo,. tlNln I ..... ~ ..... ,y . 
• T __ ...... te not le.otlOh 1M idl. r , ... . hoft. 

(e) Inlull truo followin" pam to m. .... ar <:NO. 
HINT: Coal I" of t ho sliding and rotating $Urf.CI with 
QUr 0;1 beforl ullmbly. 

• 2 nMd~ rolli r baariOlQS 
• RIVI .... idle. gear · -.. · .. , 
o ld .... gear s!uttt 
• Rmn« 

(d) Apply .. ala nt to t hl bolt th.lads. 

St. ..... " 
I>.rt NCI.0a8S3-000eo. THREE BOND 1344. LOC. 
TlTE t.l2 .... • , uI .. II..,. 

(I) In.italilnd torque tha III boll. 
Torq ... , 25 N·m (250 kg'-em. 18 ft·Ib,) 

I 
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-

3. INSPECT REVERSE IDLER GEAR THRUST CLEAR· 
ANCE 
lJ4ing a feeler 96lIge. meaaurl the idler liI.ar thru't 

Mlu.wIQ cJe .. """.: 
0.20 ..... (0 ,(10711 in.J 

I 
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-

-

. 
COMPONENT PARTS INSTALLATION 
BASIC SUBASSEMBLY REASSEMBLY 
{See pages MT - 9 and MT - 1 O} 

-
1. STAND OUTPUT SHAFT AND COUNTER GEAR 
ell Stlnd th. output shaft and collnter gear upright on 

thl SST.o th.Uhl from oh hl tnln.miuion is f..,ing 
UPWlrd • 

. SST 011310- 1-4010 
NonCE: "dj ... t 1M output oMft nut so thl: the 4tt1 
oounter _ end 4th _ .... m. _ he,;ght. 

(bl lnapact thIo neutrel position. 
2. INSTALL 1 - 2, 3-4, REVERSE SHIFT FORK AND 

MAIN CONTROL ROO 
!Il PlIC. til. \ - 2. 3 - 4 . ..wn;e shitt f orks Into the 

groove of hl.lb siHvea. 
(bJ Pace thl moln contro! rod to the 1 -2 end revon~e 

fon:; l to. ft •. 

(e) Set the lod I6oH. 10 t he shift forks. 

3. INSTALL INTERMEDIATE PLATE 
'I",ull the Intwml diate plall t o t he output atom and 
count..- $0. •. 

4 . INSTAU lOCI( SU DER SET BOLTS 
Hold th.1ock plat. lltill with pfllH'S white t ighten the 2 
bolts. 
Torq ... , 10 N'm ('00 k¢''''''' 7 ft.bf) 
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5. INSTALL OUTPUT SHAFT FRONT BEARIN13 
(a) Heat II new roUer Daari~ in 8n (lVen. 

(100 - 11 O·C (2 i 2 - 2SO"F)) 
CAUTION: Take ure to nolel burn~. 

(b] Apply g.~r oil to the ou'tpl,.lt ,h,tt lind in~UlIl tht 
bearing to the oolp<.lt shaft. 

(e) Using SST and II hammer. tap tile Daaring. 
SST 093(lS- 14010 
NOTIC!: '-rfgr", u.. ~~inil>\l _p~ .n.r th. to....mlj" 
has nrtutned to normal temperatu ..... 

(d) Cut a new shim and Instllil it to the out pUT shaft. 

(e) Select II new snllp rin[lthat will allow minim um axi=1 
pl~y. 

' (f) U.ing II SnllP ring .~p;lndn, in5t. 1I the sn,p ring. 
NOTICE: _ 
• 0" not ,""panel til e snap ring mo •• "than;& neceuary. 
• Tok ___ to n,,' ,.,..tt" .,,_ OU.p .... ahah. 

6. INSPECT 4TH GEAR TliRUST CLEARANCE 
Using e feeler gau~. measure tile 4th "ear tnrust 
clearance. 
M~l<.imum cI .......... a: 

0.28 mm (0.Ot02 in.) 

I 
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7. INSTAL.l SHIFT RAi l 
Irmall It,., ,hilt t,l whl'-lifting th, ioek iJider Upward 

S. INSTALL 8TH COUNTER GEAR 
(I ) I"sta ll 1M w .. h .... to thl eount., gn. ahe:ft. 

NOTICE, IMUIi th. wash., so that ,h, eII .... f • • ..:! inn ... 
• <18_ 01 the "''"Nt flus OUfWMd. 

(bl Heat the 6th eounts. gear jOlln OVIn. 
[130· C (2ea °l')] 
CAUTION: Tha g • • • I, Ito •. $0 ",ndl, It wit h ItN' proof 
glovea. 

(e) Apply gn. oil to the C<lU ntlr gnr ,haft. 
(d) u..inll SST ...... p'I"'. in ~uJl l'" 8th counte r gN'. 

SST 09308- 1-4010. 09308-14030. 09309- 14010. 
09310- 14010 

Torque: 240 .N'rn tz,tiOO Icgf.cm,. 177 ft.1bf) 
NOTICE: .... r1or ... ,,- , ........ 1"11 "Ipot Itt •• rna ......., .... 

II"' h .. mll .... 01 to normal ""'_' tur" 
9. INSTALL IfTH GEAR 
ta) Place the Iynch ronizet' ring 01\ t he gnr. 
tb) Applv gn. oil II> the " .. die rolle r bearing. 
(e) InslaU tM needl_ {Oller b..-ring .... d 6th 11_' to lhto 

oot!)U1 .... ft. 

10. fHSTAll5 - 6 HUB SLEEVE ASSEMBLY, 15 - 6 
-SHIFT FORK A.ND FORK SHAFT 

(a) Pteel the 5 - 6 shlh fork: into t he ~roov. 01 5 - 6 hub 
sleevi. 

(b) Usj~ SST and I pri ll!, install tIM 5-6 hu b slelve 
asoembly. 5 - 6 ahitt fork: and lork: $htoh. 
SST 09308-1401 O. 09308- 14(l30. 0931 0 - 1.40 10 
NOTICE: 

• Tak. ""ra that tIM hub ... ..,. do •• not come 
apart from ttt. clutch hub w bln you ramovlt it. 

• Align thl synchrOl'l.izer ,ing tab with thagroove in 
the clutc h hub. 



MANUAL TRANSMISSION - COMPONENT PARTS INSTALLA.TlON Ml· 53 

-

[e) SaIKt ill ,"iII ~ Mg lhat wi~ dow minim~m axial play. 

(d) Using. naw snap ring u~r.lnltelilhe SMiP rinQ. 
NOTICE: 

• D" "", aXPlnel "'e .n~ ri~ ""',. then I .... e.....,.. 
• Tooke care to not ...... ' ch , ... outpvt . .... tt. 

11 . INSPECT 6TH GEAR THRUST C1.EARANCE 
Using " f .. ler gallge. mlnu ... the e t h gea r l~ruu 
elearanc • • 
Moxl",..,m 01 .... ""'. : 

0.:13 mm (0.0130 I~ .) 

12. INSTALL RFTURN 1.EVER 
lao) Apply MP gr",," to me retum lew •• 
(b) instan Ih. fll urn lever 10 the intl rmedi", platl. 

Ie) Apply ... 1 packing to 1M bolt threads. 
Sullnt: 

P.,.. Ho.08833 - 000a0. THREIi BOf'D 13044. Loc. 
lITE 242 ... ~ulv.left. 

(d) lJsing;l h.xago n wrlnch. insta ll and lorque t hl set 

bo', 
T_:z5 N ..... (250 kef· ...... '8 ft4bf) 

I 
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-

U . INSTALL LOCK BALLS FOR INTERMEDIATE PUTE 
lal lnaulilhe 2 cprinQS .nd 2 balls.. 

(bl Using. plQtic hemm ... , iMtaU the 2 plugs. 

1 • . INSTALL SPRING FOR AOJUSTING PRELOAO 

15. INSTALL OUTPUT SHAFT-FRONT BeARING 

18. SELECT INPUT SHAFT BEARING SHIM 
(a) La.,.. " rip 01 Plutigas- on the ovtllUt .haft. 

.1 
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1t1i I'BI 

(b) Install lite input shaft to tl>& output shaft. 

(e) Install t he front Cllse. 
(<I) Install alKl 10tqLl<l t he 11 belt:!;. 

Torque: 22 N·m (220 kllt.em, 16 ft-lbf) 

NOTICE: Do not 1Ucn input st.aft. 

(e) Remov. th" 11 boilS an<l front ellS8. 
(tl Musur .. the Plastill"ge al iw widest point. 
[g) C~ I~ulate t he requirtd thickn' ss of the adjusting shim. 

ThOok"u,: 

(Minimum thickneu shi m + M ... urem.nt) 
+ (0.05 _ 0.15 mm, 0.0020 - o.OOSS in.) 

17. INSTAll INPUT SHA.FT AND 5TH COUNTEf!: GEAR 
(II) InS"tlllllM !ItOlsCled shim and blill baarln;; to ItI" input 

shift. 
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(b) H .. t the 8th count.r .. e.r in I n on". 
[13lfC f266" F)J 

{o) Apply g ... oil to tna COunt6. g61. shift. 
[d) U";ng SST end ...... u. w,!rt1I11 thl COUMer 51h ~r 

tog.th ... witt. the; .. put shilfl. 
SST 09308 - 1401 O. 09310-1401 0 
NOTI CE: p • • I.DI'm the ...... Inlng n.pt: ' ''. ' .W C'O~"tI>r 
"'" h .. "'U'Mei t .. """"'II t. m"" .. t .... 

18. INSTAL.L MAGNET TO INTElIMEDIATE PLAn: 

Ie. INSTALL AEAR CASE 
(I) Rllmove .ny FIPG material and he care ful nOI to drop 

oil on th. cO nI acting surf'ce of the inter mediate ~ Iete 

or .... l)aS4i. 
(b) Apply f lPG to 11'11 .611' case as $hown in tht IIlultra· 

t ion Ind ,natell it to tile inl811'Mdlatl p1118. ,.,1'0: 
P ... No.08&33-000.90, THREE BOND 128t "",quI­

",""1 
(e) In$taB.nd torque tn. 10 boilS. 

T",qu" 22 N· ... (220 ql..,,,,, 18 h 4bf) 

20. INSTAll COMPANION FU..NGE 
{ej Hnt I'" com~nion fWnge in an ov.n. 

(80 - 9O"C (176 - 194' F)] 
fbI Ap~ liN ' 011 to In. output Wh end ;nstall the 

comPllnlOl'1 fl."" .. 
(el Usi"" SST. inetal the complnioo l'IC1mge 10 the output ... " 

SST 09950- 30010 (09951-03010. 0991!13 - 0001O. 
0991!14-03010, 09955-03030. 0995e - 03030j 
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(dl Using SST to hold the tIa~. inltloll Ind torque the 

""" "~ SST 09330-0002\ 
TOf~ 1110 N· ... II.Me) kaf.cm. 140 tt.lbfI 

• 

(I) R.mo .... the roek nut. 
(f) Usi ng I eel..,e' gauIII .... I .. UB dim<tnl ion ® ."d 

dlml"l;on ®. 
Uri C..rC"Ulata therlquirldthicWu. 0' thl Idjusting shim_ , ....... 

(OiIMnsion ® - 0i_1Dn 81- (0.05 - 0.1 4 mm. 
1UlO20 - 0 .00!55 ill.) 

r== 

(h) InstaU the n laClad sh im to th' out""" sh. tt. 

{l} Apply 5e81 paclOng 10 the nut ttveade,. ....... 
,"an No. 0883l-00080. THJlEI!.QffO t ~4. 

lOeTIn; 2A2 .... . '1 ........... 

ill Ulln" SST to hold tIM fl,ngl. r.insl8n end torque tha 
look nut. 
SST 09330- 00021 
Te,,,,,.: 120 N·m 11.22.0 kIlf..,m. 88 ft.lbI) 

(k) Using SST and e hamm .... Up in I nlW lock plate . 
SST 09309- 14010 
HINT: If neeHsary. U5in; I pin punch and hammfH". tap 
the lock plat l. 
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21. INSTALL LOCI( BALlS FOR REAR CASE 
( .. ) lomU tht 2 sptingl and 2 bds. 

Ib) Using" pl •• tlc hamm .... in~~11 t he 2 plug ... 

-
". INSTALL COUNTER GEAR LOCK NlJT 
(,) Using SST, nl tha transmission n shown J, <h' 

iIlus1ra,ion. 
SST 09330 - 00021 

{bi Eng"g. t he goo". 

/"' 
I -

{,' U'in&:' cSHp aodrllt wrench. tonjlHl the lock nuL 
T~: 221 N·", (2.300 kgl.cm. 168 ft.1bf) 

(d) InstaU lh. Io<:k nu t p lat .. 
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-

(e) Apllly lea"nt to t he boll th, .. dl. 
S .. 01 ... 1: 

p..., No.08833-00080, 'OlliE!: BONO 1344, LOC­
TITE 242 or .valenl 

(f) Using. hlxagon wrench, torque thtr 2 w .. h .... _1><1 2 

""' .. 
Tor'lu,: MI N_m 160 kgf..,m.!52 !nAb!) 

23. INSTALL J>1NS AND ROLLERS 
(~) Apply MP grease to thl pins and rot~. 
(hi Instan tn. 2 pm. and 4 rolllra 10 Ihl mlln control rod. 

24. INSTALL FAONT CASE 
(I) A, movil any FIPG metlri, l lnd be 08"1ful not to drop 

0;1 on t he contactIng surface 0' the intermediate ple le 
or front ceSi. .' 

(b) Apply FIPG to th" "Iar c ... IS shown in u.. mU$I,. · 
tien 'md instal it to t he intermediate plate. 
F;PI): 

p..., No.08833- 00()gO. THAU BONO 1281 or I qu;' 
n!em 

Ie) Install and lOIqlM the 11 boItL 
T"",_ 22 N·m (220 kgt ." .... 18 ft·lbf) 

25. IMStALl LOCK BAli. ASSEMBLY 

(I' lru.lall the ipring seat and &pring. 

I 
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(bl Apply WalaM t tl til, plug thruds. 
s. ...... t: 

Pert No.088U-0008O. ntREE i ONO 1344. LOe­
mE 24: ...... Iv."""t 

(0) Instal and torqul the plug. 
Torqu.: 30 N·m !31Cl kgf-cm. 22 ft·l>f) 

28. INSTALL FRONT BEARING RETAINER 
la) "'dal) th . front bIo'fing ffltainer with t ile 4 bolts. 

TOO'" ... : 10 N-m [100 kQf·cm. 7 fl-lbf) . 

(bl Inata l! the cllneh .elaau f" rk support with th' 2 bolts. 
T ......... , 25 N'm (260 kgf-em, " IN!>I) 

" 

27. INSTAll SPEED SENSOR DRIVEN GEAR 
(I)" Instill, new O- ring to the drivln guo •. 
(bl Apply .. ,lant to the bolt th,uds.. 

SM!.nt 
P,tt No.OalU- 00080. THREl! BOND 13 .... , LOC· 
TITE 242 or I"ulvll""t 

(el Inmll thrl drivll'l gnr wilh a bolt. 
Tor<l"': 11 N·m (1 to I<$If ....... 8 ft-Ibf) 

28.. INSTAll BACK-UP LIGHT SWITCH 
u.inQ SST, innall and tOfqIltl t he bIo<;k - Up light 
switch Ind I ne ..... gnket. 
SST 09817- 16011 
To.que: 'O N'm 1410 kgf-crn, 30 fHbf) 
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29. APPLY YELLOW PAINT 
Wl>en tile transmission h .. been ov.r .... u*", apply 
V-lIow 1)11;"110 ll1e fT<m1 ~asa a. shown In 1M iilU$1'.' 
lion in order to identify the tnomminion N In ov .. • 
h>w~ one. 

E · 
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SERVICE SPECIFICATIONS 
SERVICE OAT A 
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