


GEAR.BOX-AUTOMATIC 

1-l 

S..rvice Requirements 

Examination o( ComPQnenu •. 

Gener21 Description and Oper.itlen .. 
- The Torque Converter 
- Tho Mechanical Symm 
- The Clutches .. 
- The One-Way Clutch 
- The Brake Bands 

Power Flow Oiqnms .• 
-LI 
- ht Gear 
- 2nd Geu 
- 3rd Geor 
-~ 

The Hydraulic Syste:n .. 
- Front Pump .. 
- Reu Pump 
-Governor 
- Concrol System 

Control System Opention 

H~ulic Action in N- Neutnl 

Hydraulic Action in P-P:irk 

Hydnulic Acdon in R-Revcr-.e 

Hydnulic Action in 0 I - Low 

Hy<!raulic Action in 02- limrmediO!e 

Hydraulic Act!O'" in 03-Hlgh 

Hydnulic Action in L-Loc:k·up 

Sch<oma!!c Olqnm of Con col Syn>"' 

Valve Body Assembly .. 
- Primary Regulator Valve .. 

CONTENTS 

- Secondary Rcgufator Valve .. 
- Oownshift Valve :ind Throttle Valve 
- ModW.tor Plua ond va1,.. .. 
- Serro Odfice Control V:i!ve 
- 1·2 Shift va1 .. md Plung" 
- 2·3 Shift Valve Plunaer lnd Val•-e 
- Manual Control Vo.Ive 

Table oi Hydnulic Circuits 

The ~eclwtical S)'ll<m 

Ougrun of Tronsmission 
- Cut·1w:iy .. . 
- Extcmlll CompQnents 
- lnter:i:aJ Componenu 
- Vo!V< Body Compor.e"·" .. 

90ii6XWARN81. 

l'llge 
3 

3 

4 
4 
4 
s 
s 
s 
6 
6 
1 
8 
9 

10 

l I 
l 1 
l I 
11 
11 

14 

IS 

16 

17 

18 

19 

20 

21 

23 
23 
23 
23 
24 
24 
24 
24 
25 

26 

28 
"8 
30 



BOii&XwARNER• 

Contents Continued 

Brake Band• . 
- Front - remo'~ and refi t 
- Rear - ~mOV't 211d :efit 

Front Outch 
- Remove and refit 

Re3t0utch 
- Remove :ind refit 

Front Outch 
- Overhaul 
- Oismantlin; .. 
- Inspection 
- ReOMemblini 

RurOutch 
- Overb.>ul 
- Dismanthn; .. 
- Inspection 
- Reassemblin; 

Down-<hift Cable 
- Re.'1l0VC anC ~fit 

Swur Inlul>itor/ Revt:.e Lo:np Switch 
- Check and •diust 
- Remove and refit 

Gearbox 
- Remove a.id refit 

Re.u Extension 
- Remove and refit 

Rut Oil Seal 
- Remove and refit 

Governor 
- Remove and :-cfit 
- Overha uJ 

OU Pan 
- Remove and refit 

Recommended Transmw1on Fluid Level Checkin1 Procedure -

Pulcln& Brake 
- Remove and refit 

Down·Shi!t C.ble 
- Check and •diust 

Selca:or 
- Check and •dJ"'1 

Re>r Bral<e Band 
- Adjust 

Stall Tnt 
- Testin,g 

Converter Fault 01:a;:nosu 

GEARBOX-AUTOMATIC 

36 
36 
36 

37 

38 

39 
39 
39 
39 

4() 
4() 
4() 
4() 

41 

42 
43 

4S 

46 

47 
48 

49 

49 

so 

SI 

Sl 

H 

I S 



CEARBOX-AlTTOMA TIC 

MechaniaJ Opention 
- Air pt'C$$W'e c?ieclc.s •• 

Rold Test 

Rtcritlcad.on Chart 

Front Pump 
- Remove lllld refit 
-Owmaul 

Front So"° 
- Remo... and "'fit 
-<Mdwl.l 

RcuSmo 
- R....-move and ~tit 
-o.eimu1 

Ouq,ut Shoft md Ring Gc;ir 
- Remove lJld. n:!lt 

l'tmer Gem and Ccntn: Support 
- R.emO"<'e ud :-efit 
-~O.ul 

lll!Nt Shaft 
- E.cd ~t c..~oc 
- R.elirtm• 

v.i.. Body Assembly 
- Remove ~<!. rtfit 
-<Mrl:&ul 

Toniue Specification Otan 

Cona:::u:s Continued 

V.L CllwQ.ill & Co. Ltd. 
!Andon Road 
Dave"' try, ~nha.nu. 
tel D•-.ntry (OJ 2 72) 446l 

56 

l7 

59 

60 
61 

62 
62 

6J 
63 

64 

67 
6 7 

69 
69 

70 
71 

74 



F!RGXwARNER. 

SERVICE REQUIREMENTS 

J. FuUy road lest and di>p>OS< f>ulU before diJ. 
mantlin& an automatic gearbox. Use the road 
test procedure :md diagnose chart ~d adjust 
u necewry. Re-tesc after rectlfica1ion. 

2. HJgh standards of cleanliness :tnl essential: 
Oea.n the outside of the c:ising with paraffin 
prior to the rem0\'3.I of any components. Rags 
and cJoth must be clean and line-free, prefer· 
obly nylon. 

3. Prior to assembly, cle:in all pans with an 
lndwuW solvent. 
Renew all defective c::omponents. 
Lubricate all componenu m Automatic Tra.ns. 
mission Fluid. DO NOT assemble dry. 

EXAMINATION OF COMPONEl'o"TS 

Transmission case and servo castings 
Front and reu pump 
Shalls 
Ou1ch pl11es 

Bands 
Drums 
Cean 

One way clutch and races 
V1Jve block and governor 

Impeller hub And front pump dnvc gc:ar 
Thru.sl Washers 
While melal bushes .. 
Up seals .• 

Rubber ·o· rinp and seals 
SeallnJ rings 

GEARBOX-AUTOMATIC 

4. Use new join1 washers. 

S. Relain lhrull wuhe" and be>rinp wilh pe1ro
leum jelly: do not use pa..se. 

6. Ti.ahtcn screws, bolts and nuts to the n:com
mendcd torque ngure. 

7. For all operations where access is required 
beneath the vehicle, it should be on a lift, over 
a pit or the front raised on stands. 

8. Whenever 1 unit is overhauled due to coms>0-
nen1 failure lhe oil cooler (if fitted) and con
neelina hoses should be flushed out. 

Otec:k for cracks and obstruc:tiom in pas.sa.a,es. 
Cb.eek for scorina and excessive wear. 
Oieck bearina and thrust f..,.. for scorin&. 
Oteck for w.arpins. scoring. overhcatins: ind caccssive 
wear. 
Check for scorin&. overheating and excessive wt-11. 
Oie<:k for overheatin& ond scoring. 
Check teeth for c:hippin&, scoring, wear and condition 
of thrust faces. 
Check (or scorin.g, overheating and wear. 
Oieck for bum, crossed or ruipped 1hreads, ond 
sco~d sealina face>. 
Check for pittln& and wear. Ensure good contact. 
Cleek for bum. scorini and wea.r. 
Oieck for scorlna and loss of whi1e metal. 
Oieck for cuu, hardeninJ of rubber. lea!<.,. pasl 
outer diameter. 
Oieck for hardenins, cnckina. c;uu or damaae. 
Oieck fit in poovc and wear (cvidenl by lip OVCT· 
banging lhe sroove). 
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DESCRll'110N AND OPERATION 

The model 35 tb.rce"1:pecd 3Utom~uic tran.s-missi.on 
is coupled to the engine by a three~lement torque 
~nvcrtcr. Ensfnc power is converted in to byd.ro
kinetfc ene1JY and th.ls provides smooth appllc:uion 
or drivin& torque.. 

Torque multiplication in all ~:ir r.:1tio:s is prcr 
vided b:y the converter. which. is infinitely variable 
between tho nd.o of 2: I and I: I. Extreme tow
~ llexibility in third geor i.s the result. The 
speed n.nge d.urina which torque multip lle3cion can 
be ac.~ i:s abo variable , depending upon the 
positioa of the acce!entor. 

The Ton;ue Converter 

The torque convenerconsisu of l1I impeller. con
nected to tho CQiinc C1'1ll\k.s.1.;i.it: 3 ru.rbUle connected 
to tb.e trunsmission input sh.a.it :ind a stare r incor· 
Porndnl a spng-type one-way dutc!l. T"tis JSSembly 
is supported by a tube attached to the S:3.rbox: it is 
co-axial with the input Wit. 

The Impeller, drlvcn by the eng?.nc. ou.ses fluid to 

Qow rrom iu Vtln0$ to the turbine vanes 3.tld to 
Mtum to the impelle.r through the 1-u tor v:ines. 

-XWARflBI 

The vanes oC the componenu are desiancd and 
curved to affect the :m&le of Ouid flow when a speed 
differential exists between impeller and turbine. 
lbe an&le of the Ouid Oow from tho turbine is 
changed by the sutor vanes in such a wuy that the 
Quid rmm the stator assist3 iD driving the impeller; 
torquo multipliation W:inc pl.ace. 

1his varies from 2: I when the turbino is stalled • 
to 1 : 1 when the turbine speed reaches approx.i· 
mat.e.ly 90 per cent of the impeller. 

With the~ dl!ferendJI between impdlor and 
turbine acb.i~ the &n&lo of Quid flow rrom the 
turbine drives tbe stator in the same d~tion as 
the turbine and impeller. In this state the converter 
~ts as a Ouid couplina and no torque multiplic.ation 
takes place. 

The Mecbanicol Sy3tem 

A pl.amowy par set, havinc helic;U involute 
tooth form throuahout. provides th~c forward 
!pCCds and reYerse. The planet:iry ieu set col'O-" 
prises or two sun sears (forward Uld ~enc) ; two 
sets of pinions l~ted in a pinion curler: and rin.g 
ieu Which is uuched to the ourput sh.aft. 

~ech::lnial Layout 

A-TOtQUI OOr'IYl!ntr 

8-Fr ont d Utc."t 

C- R11r c!utc."1. 
0 - Ptanewy 991r '8t 

E-;ffP.'f""'~!\9 
F-O~c!vn:.., 

• When th~ car is held sutionary with t.h.e engine opel'3ting 3.t miximwn lhrottlc open.in.a a.nd any o ne or the 
drivin g ranges sc?ccted. .: . 
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A-ln;iut shift 
8-Front clutch 
C-Front br1lc1 bind 
0-Rtar clutch 

L M 
E-One-way ctuteh 
F-Rear bfllct bond 
G-?lanetary 9e1r elNitr 

H-Ring gieat 

Power enters throu&h one of tht su.n re:a.rs and 
leaves the gear set through the nnf s;cu. l.n all for· 
wvd gears, power enters through the forA•ard sun 
;ear and in revcne throug.i the re,ersc sun ge.ar. 

A single set of pinions is engaged when reverse is 
sclcc1ed, causing the ring gear to rotate tn the oppcr 
sJte direction to the sun gea•. A double set of 
pinioru1 en.aaaed when forward ge~rs ire selected, 
cause the rin1 sear to route in the .same dir«tion 
as the s.un gear. 

The pinioN a.re housed in a ca.mer which locates 
them in their rcspectrve position rel;iuve to the two 
sun gears and the ring gear. The carrier is in the 
fonn of a drum which may rotate or be held 
stationary by a brake band or lhe one·w:.y clutch. 

Gear ratios arc cnpged by hydraulic:i.lly-opcratcd 
clutches and brake bands, of whi-th there are two of 
Cllcll. 

The O u1chcs 
,,_ 

These a.rt' open.te'd by hydraulJc pistons and 
connect the torque converter 10 the seir set. 

In forward gun the front ciutch connects the 
converter lo the forward sun _ge3r ::1nd tn reverse the 
re3.r clutch connc.cts the torque c:on\'trter to the 
reverse sun gear. 

Both clutches QfC or the multi-disc type. 

GEARBOX-AUTOMATIC 

N p a 
J-f'inion, shott N-c.ntrt wQOOt'1 

P-Rtverw •un 04ar 
O-Forward sun 9411r 
A-Pinion, long 

K-O!Jtl)llt sh.aft 
L-Hub for front ctutdl 
M-Sl\1ft for forw1rd sun 911r 

The One-Way Clutch 

This functions in place of the rear br.lke band 
when the selector is at the ·o'-Orive position. It 
prevents anti<Jockwise rotation or the pl:tnet;rry 
gear carrier. 

ln £irst gear the aea..r set therefore: freewheels, 
providin& smooth chanaes first to second and vice .. , ... 
The Br-Ue Bands 

There a.re two bands wh.ich hold clemenu of the 
searing stationary to erfec:t lower ratio output and 
increased torque. Both bands an hydr.iul.ically 
operat ed by servos. 

The front band hold.s the reverse: sun gc:u 
stationary; the rear band hoJds thc planetary gev 
ca.rrier stationary. 

In ;lock~p· on early selector pattern, or ·1· on 
latest se-1ector p.anem, the pinion or planclary gear 
anier is heJd stationary by the rear b~nd and pro
vides the rU'St gear ratio of 2.39: I. 

A double set or pinions are en~gcd so that the 
output shaft rotates in the same direction as the 
input shaft. 

In reverse sear the planetary gear carrier is 1,p.in 
held st.ation:uy, but a single set of pinions causes 
lhe dri\'Cn shaft to rotate in the opposite direction. 

For second gi::ar ntio the front btnd holds the 
reverse sun gear stationary and the gearing produces 
• r.llio or l.45: l. 

5 
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A.pplic.3cion oC binds ind clutches - Cront clutch md re:ar band 

6 

T 
PR N 0 2 1 

ll 

Powe: from the. nubinc o( die corquc convC':Ur 
is t."'ar.snuncd th.roush the Croat dutdl to the !or· 
·N3J"d r.J.n aur. which is in mesh with i double set 
of puuons tn the planetary geM carrlcr. 

Power leaves the planetary goear set by the rins 
gc:i.r, wh.ach is ittache.d to the driven shaft. The 
QJ'Tfer itsclr Ls held stationary by the reir brake 
b3nd. 

The revcnc sun gcu, which is also in mesh with ll 
single set of pinions in the pl<Lnetuy set, rotates 
freely in ~he opposite direction to the forward sun 
i'=· 
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Appliorion or ~nds and elute.hes - fron1 clutch and on~way clutch 

.... 
PRND21 

I ST GEAR 

Power is 3gain transmitted from the turbine or 
the torque converter to the forward sun aear 
through the f ront clutch. The forward sun gear i.s U1 
mesh ""'ICh :i double set of pinions in the planetaz;• 
rear set. 

A one·~·3y clutch~ incorporated in the c:mier of 
lile planetary sean, prevenu antklockwisr rotation 
of the c:i.mcr a.nd allows the gearbox to freewheel 
"''hen on the overrun. 

Power leaves Lhc planet gear set by the ring gear 
1nd d n\•cn ~h3f1. 

-

7 
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Appliation oC bends and clutches - front clurch 3.Dd front bn.ke b&nd 

8 

TT 
P R N 0 2 

lN'OGEAR 

The front ~lutcb is 2pplied. ~Mec:tina the pown 
fror.i L~e convener to the forward sun ieu a.nd the 
r-ta.r.~tuy sear set The front band is applied hok1-
in.t: lhc :cvene sun sear stationary; this allows the 
planet3.r/ ge3r curler to be driTen a.round the 
stJtionary revene sun gear and provides the reduc
tion of 1.45: l. 

Power :1gl.l.n leaves the gearbox by the rina ptr 
and dnvcn sh:aft. 
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AppliC-.ltion o f bands and clutches - f ront clutch and rear elu1ch 

... 
PRND21 

JRDCEAR 

Pov.er enters the gearbox from the torque con
ver1er throu.gh the front clutch, 10 the forward sun 
gear. 

The rc11r clutch is applied which connec ts the 
Po""'<"t from the convener to the reverse sun gear: 
both sun gc:irs being locked together, the aea.r set 
rotates as :i unit providing a 1: l raOo. 

9 



GEARBOX-AtTfOMA TlC 

10 

Appli<>don or bonds""' <lurches - rear clutch and m.r band 

.... 
PR N02 1 

REY.ERSE 

Powe: e~tcrs the si:utox from the convener ind 
throu;h t."te rt.u dutdl to the reveGe sun &'CM· 

The reu bt.nd is 2pplied which holds t.~c planet· 
JrY ;c:ir c»ncr n.ation.ary. A single set of pinions tn 
the planetary scr between the reverse N.n sear 111d 
the rina iciro( the driven shaft provides a reduction 
of 2.09: l in the ~erse direction to the input shift. 

Neutf31 Jnd P:uk 

The front :ind rt3f clutches arc orr .t.nd no power 
is trinsm.1ttc.J from the converter to the 1cu set. 
rnoe ~:ont ;a.nd rc.ar b~ds are l1so relnscd. except 
:.n ·p·. wne:oe for CClnstructional l'U$0nJ the rtu 
02."'IC: .s lp9hed lS long u d1e enP:.e is N.nJUt\$. 

Bi!RG)<wARNER 
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THE HYDRAULIC SYSTDI 

The hydr.i.ulic system conr~ns. 3 front :.nd reu 
pump, both of the intem~/extemal ge1r pattern, 
picklna up nuid from the 011 pan through separ.ue 
str:ainers. Automatic control ts provided by 3 centri· 
fuplly oper3.ted llydrauUc gove:-nor o:i the truns.
mission output shaft. nus aover.ior works in con· 
junction wid\ valves in th.e v3.lve ~?es assembly 
kx21ed in the b:ue of the tr:u\Srrusston. rnese valves 
RJUlate fluid pressure and dirett 1t to 3ppropriate 
transmission components.. The n uid passages in the 
actual tnnsm.is'Sion are shown ui Fig. L 

Front Pump 

The (ront· pump, driven by t.he ;on\'C:1e: impeller 
ts in operation whenever the cniuic is r:.1n.r.mi- This 
pump, through the pnmvy and seeond:a.ry regulator 
VI.Ives. supplies t.~e hydnuli.: req~tr~:netlB o f the 
transmission with the tnp."':: :-.ir .. "ll.i.g when the 
vehicle is Sbtiorwy, as wclJ u 11 low \'t.hicie speeds 
up to about IS m.p.h. (1' k.?.~· i before the re:ar 
pump becomes effe:tive. When t.l-ie re:ir pump is 
effective, the fron t pump check vJ.Jvc i;loses but a 
by·pm permits the pump st ill to supply the con· 
ven:er and lubrication requinments in conjunction 
with the rear pump; it then oper3.tt-s lt the reduced 
pres.sure regulated by the seco:id:iry regulator ,-aJve. 
c.xccss flow exh.austin& to L-Je: thl:S ::r.i.nimJ.sina 
pumJ>ins lenses. 

R .. r Pump 

The rear pump is driven by tht output shaft or 
the tnnsmis.sion. It is fully effective aL specds above 
20 m.p.h. approxim~lcly :ind then supplies the 
hydnulic tt'quirement.s or Ult u~smission.' lf due 
to :t. dead engine the front pum;> is t:io?erative, the 
rur pump, a.Dove 20 m.p-lt. C3: k.p.h.) can provide 
all hydnulic requirements thw c:'l~bling: t..'1.e cnpne 
to be started throuah the tranv.u.u1on by towin& 

GEARBOX- AUTOMATIC 

Covemor (S .. <11.l and 3) 

The goYernor. rcvolvin& with the driven sh:ift is 
basically a pressure rcrulatin& valve which reduces 
line pressure to a v:ilue that varies with output shurt 
(Le. vehicle) speed. This variable pressure. known u 
iovemor pressure. is utilized in the conuot system 
to effect up and down shifts tluolljh the 1-2 :ind 
2·3 shift vah-es. Roc.2.tion of the rovcmor at low 
speeds a.uses the aovemor weight and Yalve to 
produce • cenuifupl force . nus outwanl (or<:< is 
opposed by an equal uid opposite hydnulic rorcc 
produced by ;ovemor pressure .ctin& upon :i sm:all 
ll'C:l of the govemor valve. Because the aovemor 
valve is a reiUfatina vaJve, and will attempt to re~ 
main in equilibrium. aovemor pressure will rise in 
accordance with the inae:ue in cent:ri(upl force 
c:1.used by inc:rc:ued rOt:ltion3l speed. 

As rpeed incr:.asc:s. the governor weisht moves 
outwud.s cent:rifu.plly to 1 stop in the sovemor 
body. whe:i it QJ\ move no further. When tha 
°"un· a sprin& !oated between the we1&ht and the 
aovernor v3.Jve be;omcs effective. The constant 
force of this sprin; then combines with the ccntri· 
fugal force of the aovemor vaJvc, the total thir:n 
being opposed by aovemor pressure, thus rendcrina 
this pressure less sensitive to output shift speed 
variations. 

ThUSt .the governor provides· rwo distinct ptwe.s 
of :q.ulation, the fint bein& used ror ac:eunte 
c:ontrol of the low speed shift points. 

Illustrations of the a:overnor ip~ on pqes 4 7 
and 48. 

II 
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CON'TROL SYSTEM 

Hydnu.tic control of cturches. m d ~rlle banch. 
requires the 1pplic:ition or comet 9res.sures ;is weU 
u corm:t tU:in&. Too h,igh 3. presrun 'Nill c2u.se 
tic.rec ~ du.ages and too low J ;acssim: wU1 
cause tnnsmission slip. The torque eo:i•erter must 
be suppliod with fluid :it '1 c:om:ct pressure ind 
Ou.id c:i.rcubted to lubrici.te the tnrumwion. These 
~uirements are met by the hyCn.uHc control 
syttcm. 

Tb.e hydraulic control iystcm is shown in its 
Y&rlou.s opcn.tinJ conditi.oni i.n s.c~ematic Corm in 
FiaJ. 7 to 13. It is shown ln utOthct i.c.i.c:natic 
fonn in fl;.1 4 with :i.ll the v;.lvcs 'lccur:ucly pro
pordoncd in lcnp.h t.nd di•mcter to their acru.a.I 
:she. 

The hydnu.Uc control system 1s 11ru:ued im.me
dl1tely below the transmission ind c~ e:isily be 
Rnewed u a complete unit iitc: removinc the 
m.n.sm.isston od pan.. It :S 11.sO :.ilust.'""lt¢d o n pa;c 
J4 with n!l its valves, v3Jvc rer'Jr.l spn.~gs. ar.d 
nu.lncn, re.-noved from the •11.lvc 1>odics so tlu.t 
theU' CUC't posation C2t'I be re:x1Uy 1CC:l. 

12 

- l,UIC .. t, .. 11 IS. l'l 

-~·L - C::HOUI U--& 

- \.IJU4 U ---=,~ 
For eose of re!orenc<, 111 hydnullo Cml!IS In tho 

tnnsmission m identified by nu.mben.. A tible o( 

the$C numbcn appe:ir on page 16. 

The conttel tytte::i. Qtili.zes these buic rypes of 
valves known u reiUlad.n1 V1lves.. ihun1c vi.Ives and 
rrwuW valves. The principles on wh.ich these valves 
opcnte is shown in Fies- 4. S and 6·. and are 
u followt:· 

Recultting valves control Ouid pressure by sprin1 
xdon. tomctime:s moc:lified by hydraulic: PfUSUA 
actin1 with Of t,pinst sprui1 load. ln this wny 1 
rctulator valve e3.n be made to give different 
regulated pressures to suit varyina ope:ratina 
conditions. 

Shuttle valvts are hydro.ulie:llly opcr.ued lpi..nSt 
L'1eir rerum spring llnd redirtct or cut o Cf nuid 
flow whenever t.li.ey :novc. 1n ac::ion they re· 
sc:mble :i tWO-'fty tnp. 

A mo.nu;J 'lalvc acts u a multi·way t.lp 1tld is 
m.i.nu.ally opcr:ated. 
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TRANSMISSION DRIVEN SH.AF'T GOVERNOR VALVE GOVERNOR WEIGHT 
I / 

70 

I \I ~ 11/i I v 
60 '--- - I L/' I ~ ' 

rt. • 
50 

.. 
30 

10 

,/ 
--- i d..)j· , 

\ '·· :·; J \. ··: . -
\ .. , I) 

I 10 / 
/ 

/ 

v v 

/I __,~ v 

"' 
l/ 

' 2 8 10 12 14 16 18 20 22 24 21 28 30 32 3' 
TRANSMISSION OUTPUT SHAFT R.P.M. x 100 

SPRING TAKE OVER POINT 

Fi,s.~. Co1i1emor pressure relation 10 dri\'en sN!t speed 

GOVERNOR 
WEIGHT 

GOVERNOR GOVERNOR 
VAL VE SPRING 

S DIAC:CTEO LINE PRESSURE FROM MANUAL CONTROL VALVE 
2 GOVERNOR PRESSURE 
X EXHAUST 

FiJ.3. Covemor - pluses of oper>llon 

13 
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When sup-ply presswc 1t S is bigh enough to 
compnm piston rcwm. spr..ns excess fluid i3 
exhausted :it E so Wt 3 Steady ;:iressure is 
rnalnr3jned.. 

fl&.4. Rqulati.Dg •ah'e o~f'.3tin§ principle 

s 

A 

-XWARNBI 

Wl""1 controllina p=ure ot C is high enough 
to compn::ss piston return spring. supply 1t S 
wjJJ be cut off by piston land ooverina port S. 

r ig.S. Shuttle nm oper.11in5 princi!>le 

'l3.!Te i.s :nan~y controlled by linbge coo. 
:tected ;o end ~ and in tb.b C3$e a selector 
spring and ball allows valve to occupy one of 
rwo positiom lhus allowing supply S to lc:ivc 
3t por'..S A or 8. 

F\g.6 . ~ual •alve oper.atin! prindp.le 

Control System - Opcr.ation 

Pressuze control is provided by the primary 3.nJ. 
secondary ~sulator valves. the iormcr open.tin; in 
conjunction with throttle valve p r!;SSW'C acting on 
the sprinc end, and modulated ( re-rcgu.l.ated) 
thrortle pressure actina on the opposite end. 

The iccelerator pedil, th:ough t.l?c ;:hrottle link· 
age, is connected by i. flexible cable to the ~ 
wb.ieh operates the down.shift :ind throttle valve 
shown in Fia;s. 7 to 13 

Shift con trol ts provided by the 1-2 and 2-3 shift 

14 

\':l.lves open ted by aovernor pressure actizla upon 
one end and throttle pressure acting upon the spring 
end.. Unc pressure ~ti.na: upon differeod.a.I ucas 
provides Wft speed hysteresis (difference between 
up shift ind down shift speeds). 

The selector lever open.tes the manual v3.lve, 
which, accordina: to the position of t.hc selector, 
directs fluid to or provides an exh.aust for the 
clu tcb and servo pistons. 
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LI NE OR DIRECTED LINE PRESSURE 

CONVERTER PRESSURE 

- - --- - EXHAUST 

GEARBOX-AlITOMATIC 

., ... 
sr•vo 

lbe numbers refer to the hydr3ulic circuits 
listed on poge 26. 

Fig. i. Oper3tion of hydr:Julic circuits £n N-neurnl 

With the engine running. the front pump check 
valve ls open and the re~r pump check v~ve closes 
due to ibsencc of rear pump pressure. 

The prim:uy regulator ,·3Jvc :t"gul:itcs llne pres.sure 
(I) which is directed to the man~! valve :ind 
throttle valve. It also pe:1T'jts !1u1d to re:ich t..1ie 
:s«ond1ry rerulator val ... e. 

The sec:ond&r)' regulator ''alve regulates prcuurc 
to the converter and lubrication of the front end or 
the g<ar train (21 ). ldentic:il prcs.u"' (23) is directed 
to the: rear end of the scar train. The vaJvc returns 
excess now (24) to the oil pan lhrouah the front 
pump inlet, thus part.ially returning the front pump 
output. 

15 
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U NE OA OIAECTED LINE PRESSUR! 

- : - - - - CONVERT'ER ?RES$URE 

-·--~- O:HAUST 

The numbcn n:!e: to the bydnulic ~u. 
limd on p:qe 26. 

F"«!.S. Opnotion o( hydnulic d:<uit in P- pulc 

An internal tlnk:aac from the m3Jtu.il control 
valve detent lever cnpses t.be ;>arking pawl with 
teeth Conned o.n the outsJdc o f the driven shaft 
ring pr. 

With chc cnsine runnins, t.'tc OFCrition of the 
hydnu.lic system is ldcndc~ to ~ c:<ccpt th.at chc 
manual Yllve di.m:ts llne pressure I 6) io the re3t 

...... ( 13). 

16 

l'hi.s un.nscme:nt orl;ini.te' in the desisn of the 
manual conuol valve on wh.ich. fo r simpUchy , three 
of the lands serve to conlrol both the L and P 
Klcctor positions. without the reir set"O or band 
pcr!orminc any function tn P. 
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llNE OR OIRECTCO \.IN E PRESSURE 

CONVERTER PRESSURE 

THROTTL E PRES.SURE 

------ EXHAUST 

GEAR.BOX-AUTOMATIC 

" 

The numbers refer to the hydraulic: circuits 
listed on P•s• 26. 

Fis.9 Optt'ldon of hyctrautic circuit in R·reverw 

~ssure control of the front pump is u in P or 
N but in accordance with 3tcc1crator pedl! depres
sion, 1hrottle pressure (9) is dl!cc1cd to the spring 
end O( the primary regulating \'31\'C thW lncre3Sing 
line prtssurt ( 1) in ac:cordan..;e with torque c:.apac:ity 
rcqui.ri:ment.s.. 

The manuaJ v3.lve dire-:::s hr.: p:r~su~ 16) t!'-.rough 
d1e 1°:: shift v:ilve to the rc::ir SC:"'•O 'l 3 l ind Line 

pressure (7) througn the 2·3 shift ''alve to the re:ir 
clutch and front servo release (IS). Due to absence 
of gove:nor pres.sure the shifl \'a1ves and servo 
orifice control valve perform no function in this 
selector posuion. The fluid passages 13 and IS of 
other m:inual v::alve p-ositions ut utilized in R 10 
sUr.plify the hydr:iubc circuit. 

17 
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MM 

UNE OA OtAECT'EO LINE PffESSURE 

CONVERTIR ?RESSURE 

GOVERNOR PRESSURE 

TMROTT\.S: PRESSURE 

MODULATED THAOTil.S: PRESSURE 

THROTTLE PRESSURE CONTROLLED 
BY MODULATOR VAL.VE 

SHIFT VALVE Pl.UNGER PRESSURE 

- · --... - EXHAUST 

1b.e numbers refer to the hydr.auilc drcuiu 
listed on page 26. 

Ftg. lO. Opn:don o( hydr.lullc drcuit in 01 

Pressure control of the fronl and/o r rear pump 
will be as in R but ·Nith the throttle valve-in the full 
throttle position as illustrated, throttle prcssure (9 ) 
regulated by the modulator ·;aJvc plunger (8) acts 
upon the prim:uy regulator valve opposing throttle 
prcswre (9), thus modulating (re-regulating) line 
p~ssure in the interest of g.e3J' sh.ilt q uality . 

18 

The manual •talve directs line prcuurc (S) to :.he 
front clutch, governor fC'Cd and 1·2 shift •Ill~ (or 
the subsequent l-2 shift Une pressure (3) re~hcs 
the 2<> Wit valve for the subsequent 2·3 Jhlft 

The front clutch :ipplicd in conjunction with the 
one-way clutcb, perm.iu the cu to move off from 
rest, in rim geu. 
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LINE OR OthECTE.D t.INE PRESSURE 

~===:=::::::- CONVERTEn PRESSURE 

* * w ' GOV ERNOR PRESSURE 

THROTTLE PRESSURE 

• • w . w : + FORCED THROTTLE PRESSURE 

i f I ! f I I I MODULATED "7HROTTLE PRESSURE 

THROTTLE PRESSURE CONTROLLED 
BY r-.\OOUL.ATOR VA LVE 

SHIFT VALVE Pl.UNGER PRESSURE 

EXHAUST 

GEARBOX-AUTOMATIC 

The numbers rerer 10 the hydr3uJ1c circuits 
listed on pase :?6. 

Fig. I I . Oper:uion of hydraulic circuit in 02- intcnnedi:llc 

PTessure control by the rnm:i:y r.eguhuor valve 
u.'111 be of the rear pump ouc;ioa. tht front pump 
providing torque convene: 10.: :~ront h.:bn-cataon 
ttquirements (21) ~"<'II :t\ ti:.!:- lub:icat1on (~3). 
Thrott1e pressure (8-9l 2;1< "J~on the primary 
reJUlator valve a,s ln D 1 

Shifl control is pro,1Jcd ~~ '.h~ J. : shirt valve 
moving under innuence of ~~v<:rnor pressure (2) 
opposed by spring force :inJ th rot de pressure ( 11 ). 
This pcnnits line pres.sure l S • io r¢:1.ch the apply 

side of the front servo ( 19). The front band thus 
applied . in conJuncoon with the front clutch. pro
vides 2nd iCM. \\'ith the downshi(t val\'C in the 
fon::ed lhrottJe position as illus1ra1cd, forced 
thrott!e prts.sW'C ( 11) acts upon the 1-: a.nd 2-3 
sitiit val\'CS, thus further de11)•ing upsh1fts or pro
VJding :i 2-1 downshift :11 speeds when there is Huie 
s:ovemor pressure (2). 
No1e: fig. J I shows front pump supplyini hne 
prcssurt which 1t does :n quite low ro~d speeds. 

19 
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J .., .. ....... 
YM.VCI 

·.-.::: , \ L..~JL~iiiii~;.;=iiii 1 • .:.....;:a.;~ l!:===:!J 

m 
LINE CA OIREC7lD LINE ntESSURE 

-e- --- COHV!RTIR PReS$URI! 

M M • I GOVERNOR PJIESS-UAE 

----- EXHAUST 

The numbers refer to the bydnulle circutt.s 

listed OD pap 26. 

fii.1: Opor.irion o!hydr:wlic cir<uit in 03-Bltb 

Pres.sutt control b as i.n 0 2 c:u::ept L'llt i.n t.'ie 
thrott!e vahoe position shown ( rrunimu.m th.ronle) 
no thrortie pressure or modul.itcd throttle pressure 
act.s upon the two ends or the prim ary reruJ_ator 
V1JYC. 

Shift control Li provided by lhe 2·3 sh.i!i valve 
movina apinst spring rorcc under i.nl1ucnce o( 
pcmor pres.sure('?). rt1.is perm.tu tine pr·cssure ( 3) 
to rcxh the ~ tlutch. ( l 5) md the rc!eue d dc of 
the: fron t wtYO t!'..rou.:gh the scr'f'O en tice control 
'f1.tvt. Whm pernor pressure I: ) :.s .app:irc:u. the 
scrtO orifsa: control T.llve (!Cid. roran; li.'le 
pressure thtouin :m onfict wtuc!i. thus c1fccu the 
rcladonsJUp between rear e!utc.h .apply ind front 
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servo releuc in a.ccord1J1ee w;m road speed. 
Beau.se the release side of the frcnr scrro has a 

la.tier area than the apply side, the front servo will 
clisenpae the band. The rear clutch now enppd ln 
conjunction with the fron t clutch provides 3rd aear. 

The absenc:c or tluonJe pressure 1S mentioned 
above will c~use the 2·3 shift V'J.lve to move ~rly 
under lnfluenc:e or iovernor pressure, thus prov1dln1 
a low-<p«d l·l shlf~ 

~otc: Above i9proxL"l"l,ateiy I S m.;».h. ( :?4 lc.p.h.) 
the front pump will only suoply con•entt ind 
lubrlc:idon requU'tmenu. Fig. 12 shows coadiuo n 
be!ow tlus IJ)«d.. 
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Tne numbers refer to the hydr.iuhc c1rcu11s 
Hste<l on paae .. b. 

i-· i_g.13 . Opcr:uion of hydr3ulic circuit in L I-first Lock·up 

Pressure control of the fiO:'I> .;i,.. • .J: rc:r pump 
v.'ill ht- as in 01 as the um~ r,,.1,o:i of throttle 
v:alve (fun throttle) ts ilh.1stra1ed. 

The manual valve direct<. lin .... ;:>fe'-Surc (51 to the 
fron t clutch. govcnlOr feet.! :.n\! !·: sh1f1 vl.lve. 1t 
also direcu line pressure <61 t(' r•~·: :.: shift \'alve. 
ln the first ~car posHion illut::.1.t:..!. th~ l·: shift 
v:ah·c ts latched hydr3uhi:3!1>- > .i::i: ;>r:ssurt (6) 
opposin:g IO''cmor prcss~r: •.: 7 -: :.:suit is th3i: 
line pressure C6) ts open tc :::~ ::.1.: ~(~of 13) and 

no upsh.ift ~i. occur. For l tnt- manu~ control 
\'21\'C opc::-is to exhaust the rear ctu1ch and front 
servo rclcm cirt\at (7) ind (IS) irom lhc 1·3 shift 
\'~Ive . This cJuses a downshii1 from the 3rd ge3r 
y,•hcnever L is Klected at speed. In 1his conlli1ion 
governor prtssurc ( :) will have moved the I·! shift 
valve: the result is th:u line pressure C6J 1s then 
blocked from the rear sel'\'o C 13) but opcons t 5) to 
tht 3p?lY Stde of 1he front sef"·o Cl9l 2s 1n D:!. 

ll 
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Kry 10 Fis.14. 
TC • TO C()HV(=rfER 

LUl • LUIAICATIOU 

PA • PRIMARYREGULATOF. ·.Al.'.! 

SR • SECONDARY REG UL/.. TCll-I 'o';_ L. 'II 

X • IXHAV$T 

AP • REAA P\JM1 FEEO .. 
NAV •HON RETURN VA;..V f: $ 

OS • DO'fr.>'SHIFT VALV£ 

T•• .. T1'4AOTTLE v.r.1..vE 

MOD. • MODVLATOA VAl.'IE 

VALVEBODYASSE.\ IBLY l<,:f·;l" \ 

For 3 more complete 'J~..!t.:r\1.1ni.linti: of the 
hydr:n1lic 5yste1n, 3 1unc:1r.,n.+i ! .. :n~ tion of an 
valves in the v3Jvc bodv ::i:i.-;..::n ~! ·. 1.,. ·.r!\'l:n in the 
followlnJ p:iges. ln Fii. l .! .:U :· · \'Jl\'e\ ::re illus· 
trated proportional to the1r a.:u;!I ~=1~. 

Prim:.ry Rqubror Vahe 

This ' 'alvc regul::ites fron: ;:'~""1"' ... :. ~r~$ 4unr.s: 
idlins.. uvcning 3nd 3t !o·>. \ t';::.:, ~· .. iii. 1nd re.ar 
pump pressure when, 35 3 r~st.1: f ~:- ::.::i~ed ' 'thi.:-le 
speed, the rear pump becor:i~~ : :···. 11'C. Re:.ir pump 
rc;ultuion occurs when re3r ~urn~~ rrc'J~urc exceeds 
fron1 pump regul3ted pressur.:_ Ta:-. rr.:ssure dtffer· 
cnti31 opens th~ rear puinp ,:i:.:.:!. \Jl\'C a11o"'tng 
rt.ar pump nuid to flO\\' 10 t~.c j'ntn .. ry rc~uJator 
\'-a.Ive :1nd supply the line pr~' i.:-: r:..;,uircmcnts. 
front pump pressure is then no lc:-:r:r :c;ul::tcd by 
lhc primary regul31or ... ~"·e bu; fl~·\ ttroJ,h this 
:aJve to 1hc 5e(ond1ry rc-EUl3tor .. h;: 

Unc pressure (I ). ope::1ttn; "'n • !t::-OJ.11 :i:r~.1 oi 
the valve can be decreas!!J t~ :~').:JIJ:e~ th rottle 
pres.sure (8) (described laterJ o~r•tin, on one end 
O( the vah•c, These for~es ar:; V;'ll"OS.C<! by the 
primary rceulator \'a,Jve spnn$ J:":j :hr1.,t11c pr~ssur~ 
(9) (described later) oper:n1ni; o~ l!1~ ~j'lnnc end of 
the \'Dive, The line pressure t~US rroJuced Y3riC'S 

with occelcr:uor position as \\'ell ;is "chicle spted 
and provides the correct clu: ~·L anJ !.'rake band 
capacity under 311 operatini= .:o,"!1ttons. Th~ line 
pressure (I ) 1s directed to th: ~ ... ~n1. 1 \'Jl\'e :ind 
thro ttle v:i.lve. 

Sccondar) Resul:11or Vahe 

This tS a re-guJ:uins \"3.htO" .,., .... ~. :• n1roli the 
V1lues or converter prcss-ur~ t: j •• :1..0 lu~ncauon 
(~.3} ror the tomponenu in t.!"i.: ".: . .11' ol 'he tr3n$· 
mission C3Sc. Converter pres~:..r: r~ :- .:ahng on one 

GEARBOX-Al.ITO~IAT I C 

P A."f 0 t.. • S!Ll:CTOJllt LI VER l'OSJT10NS. PAJUC-AI Vl lltSf
~lUTlltAL- DRIV! - LOCIC.(JP 

alA.H • V.A•.1,1.,.'- VAi.VE 

,_, 
SOCY 

• 1-J S .. IF'T VAL.YE. 2,,c GEAR .POS ITIO' TO LlJT 
:lid GIAllt. J()$lTION TO RIGHT 

• SEJlltYOOll\HlllCE CONTROL VALVE 

R.C. • REAR Ct.UTCH 

F.S.A. • FRON'T SIRVO A ELEASE 

GOV. • GOVlll'NOR 

FC"'° 
GOV . 

1- 2 

AS 

F- .$.A. 

• FROtfT Ct.UT CM A.ND GOVERNOR FEEO 

• t-21HIFT VALVE. h;GEAR POSIT10~ TO Ll 'T 
2llO C.,IAR ~ITIQJ.. TO ft lGH'T 

• RE.AR $(1tV0 

• FRONT SERVO APPLY 

end of the v3Jve is opposed by spring force on the 
other end. \\'hen 1he (ronl pump c3pacity lncrt:iscs 
due to !ncr-ea.sed en~ine speed, the valve rnO\'C'S to 
open 3 port that directs !luid (:4) to the sucuc n 
side of L'1C' front pump. Thus, Jt hiah speed. exceD 
front pump O\Jtput is dirc:.te<! b3ck to mln1m1\C 
pum;:ii..,g loss.es. 

The dov .. nshift valve is connected to the c:ir· 
burcuor Unk=.sc vi:i 3 t3ble·actu:ued c:un. ~love· 
ment of the do"•nshi(t v:ilve comprtS$CS the throulc 
v3l\'e spring loc:ued between the do,vnshifl valve 
and the throttle v3!vc. This spring is opposed b)' the 
throttle return sprins. combined "'ith thro ttle 
pressure (9) :ictina: (at IOY.' \'C'hiclC' speed} on one 
aru or lhis fl:¥Ul31tng v3lve, and at hlih vehicle 
s~ed on t'Yl'O arels C9 ind 9a). Thus a thro nlt 
pre$$Urt is produced thil is rtb.ted 10 both cn;.sne 
torque and vehicle speed. This pttssurc (9) 1s 
directed to the spnnc end of the primary rcaul:uo r 
val"\'t: to \•ary the basic line pres.sure (I) accordinttl)'. 
thus pro ... idin; correct clutch Jnd brake band c:ap:t-· 
cities and appropri1te shift quality under :111 
operating conditions. 

Full movement or the do\\•nshift valve, \vhich is 
3 shuttle vaJvc, dircc1s 1hrou le pressure" (11·9) to 
1hc shift va)\•es tO funher delay upshifts Or c((cCI 
3~:! or 3-1 dO\\'nsh1fts :Jl prestnt maximum vC"hit le 
speeds.. 

Thronlc ;>rtssurc (9 • 1s directed also to the : • .:; 
Y,.ift plunscr 1o1.·h1ch at part throtlle o~runas rt • 
du:es the \'alue of throttle pres.sure by a fix.C'd 
amount. This reduced prcssutt ( 1 Ol. is dlJ'Ccled to 
the J .~ and ~-3 shift vih·es to render the lo..-. spc:C"d 
s.lnfl points less scnsll1\·e to throttle pressure 3nJ. 
therefore . accelcriior posiuon. 
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Modu.llcor P!ua .and V2ln 

Tho modulator plug is l. rctuJann1 valve thst re
duGcS throttle prcssun: (9) by i tixcd :unount. This 
modulated pre:ssun: (8) ope~una on one end of the 
plua. wisred by the modulator v~vc spnn1. is 
opp~ by thronlo pr=un: (9) operolin1 on the 
oppOl'itO ond. ModuJated throttle pressure (8) is 
d.Lrccted to tho primary rqu.J:itor •1:aJvc to v:uy the 
r.ate o( increase of line pressure ( I) relative to 
thronlo pmsure. 

Tho modulator valve is :i $huttJc v31vc. Governor 
~ (2) open~on tho la:i< end " opposcd 
by the modulator nlYe spring. As pcmor prusure 
t£scs. the n!Ye moves, pn:vc-nt.u::g lhc plu.s (rom 
,.iubdn& and modulated thror-Jo •=" (8) then 
becomes equal to thronic ;>res.suP- 9). ~tottover 
this movement directs thronle pressure (9 ind 9a) 
to i ~ond area o( the throttle valve opposi.D1 
throttle valve spr.na rorcc. Tht$ lJ'r.U1gemcnt per
miu h.i&h throttle and line pres.1~ under stall 
(and p:i.rt-dtrottle) conditioru w1th :i reduction in 
thesc pre.ssures after ·•cut-back". 

Serro Orifice Control Valve 

A common line (I S)supplies nuid to. or ex.ha.usu 
fluid from. the tar clutch and the :e!cue un. oi 
dte front Jem'I fn e!tca: ~c :.; .l."td J...? sluft. 

Tht tetTO onfice c;ontroi valve u .a shutttc "I.Iv.: 
bJttrpoted in the f:or.t $tr°IO re1C1SC cireuiL 
Oovmtor prHNA (2) opcr:iting on 1D area of the 
val•e is OVPOscd by the •3lvc S?MJ. At I ?·3 shift 
with IOW IOYCTllOT presr.ir: (i.:. low VChJC!e rpetd), 
Iluid aoes without restriction to :;he rclel.Se side of 
the front .servo piston. At a 2·3 shift with hia.her 
so•cmor pres.sure, howevC'r, the •1alvc move;, 11.nd 
OuJd ls dlrec:ted through m onfice to th.is side o f 
tha pistOrL 

Owiaa upshifts. W1Ul the servo entice 111 circutt, 
the front b-and does net re!c;UC too quickly relatiYe 
to rur dutch. mp.iemcnt. thus avoadln& ''rwHSp'· 
durin& the U1J1Sitlon frcm 2 to 3. Ovn:ia down
sbifu. the oriflc:c in cireuit ensum that the f:ont 
band docs not cagqe before the relr clutch re. 
leases thus tYOidina ... tie-up .. on the 3-'? shift. 

·The servo orifice control val\·e, t.ti.cn:rore, &ffccts 
the rtladonship between the :cu clutch ind fron t 
servo to provide correct s.h.ift timing under tll opcr· 
ad.na conditions. 

l·l Shlft Vo.Ive 2nd Plunger 

Both are shuttle nlves and o;::er.Hc 111 unison in 
the Orivt (0) selector position. L-l l st jl!J.r iovcmor 
prc:ssuri- (2). ope:nting on the Wit ¢:'Id of the nlvc, 
ls opposed by line p~ <S) ?pcn.t::i.i on in lR3 

o( th.is Yilve, the 1·2 shift vaJ'<-c: ~;>r.ni 1nd re-d'U«d 
th.rortJe presrure, alled shift ·"live ;:lun1er pressun 
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(10.10.) opentln1 on Ille opposite end o< the 
plun;:u. When the pcmor pra:sure ua:eds these 
opposins icrces. the •al.,. moves to the 2nd JC2' 
position .and line pressuri- (S) is directed to the 
t;)ply side O( the front st:n'O piston ( 19). The move
ment also ruuJts in an ln!s of the valve bein1 no 
longer subjected to Uno p~ (S). This allows 
the '2·1 down.shin to occur at 1 lower speed than 
the 1·2 upsh.ift. The dtffeRnce between the upshift 
and downshi!t speed is lcnown u "shill speed 
hynorosis". When tho '°"""OT p~ is ?ou than 
the s'Prina fe«e combined with the reduced throttle 
pn:ssu:re fo ra:. the Ydve mcn:s to tbe 1st j'QI' 

position and the apply side of tho front scr<o (19) 
is opened to exhaust (X). 

In l.ock<4.1.p. wicb low JO'f":mor pR;SSUrc (2) tht. 
valve Use IDO't'CS to the lst gesr position: line 
;ir=we (6) thus d~ed to Ille =r ..,...o ( 13) 
b tches the valve hydnulle3lly in the ht s= 
position. prevcntina m upshift. 

2-3 Shift VUl't Plunaer ind Vo.l•e 

The 2· 3 shift valve plunaer i.s a resuJatln& Yttlve 
that reduces tho value of du·onte pres;.sure (9) by 1 
fixed a.mount a.nd the:refore i:s incperative whm 
throttle ~ressure is boe!ow this iL"ted t&mOunt. 
ia.rottJe pn:ssure (9), optntins on one end of the 
p{W>J':. is oppo.ed by this r<du.ced lhrol11e ;nu
""" ooi ..,d tho 2-J wn ..iv. "'""' ?oco•od 
betwttn the ph.:qe:r ar.d "llve. This reduced 
prcssu.?C is directed to the 2·3 shift ~\·c i.nd the 
1·2 shift plun1u u de$Cn"bed under .. OownshJ!t 
and throtde ""1vo". 

The 2-3 shift valve is a shuttJe val•e. ln the 2nd 
ae:ir position, 111d before the plunger begins 1t1U· 
Latina. aove:mor pressure (2), oper:itin1 on the larlc 
end O( the YalVt, is Oppos,ed b y line pressure (J) 
opc:-atin& or:i an un or this ruve, u well u the 
2-3 shift ftlve SPMI- One:< the plun1<r bosins 
re-gu.lad.nt. the sprina no Jonsn exerts 1 fore: on the 
't'2JYe bu.t rebyt th• force of the plungu to the Tl.J•e. 
Undtt these conditions. eovcrnoT prur.ue (~). 
opcnting OU the Luse tend O( the '+'1.lft, is OP90sed 
by line pr<SSUn (3) opentin1 on an u.a or the 
\'I.Ive, reduced thronle pressure (10) opcn.tina on 
the small end of rhe valve, a.ad throttle pressure (9) 
opcr.itin.a on the end of the plunser. This last rorcc 
is relayed to the 2·3 shift valve by the v:11ve sprina. 

Movement or the $h.ift vaJve to the Jrd letll 
position directs Ouid vi~ the common Linc ( l 5) to 
the reu clutch ind. vi:i the ser\·o orifice control 
n.tve. to the ttleue sidd or the rront servo. This 
pressure c:1uscs the re:ar clutch to be applied. lolotc· 
oTe-r, because the rclcuc uu (R) of the front krvo 
is ~r tha.n the apply 1Tt2 (A) as sh.own in. fia. IS. 
it auses the !ront band to be rc!eascd. The move· 
:nent 1.bo ruults :.n i.n uea oi the ~e be111s no 
longer subjccte<! to Une pressure (3}; this moYcment 
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Fig.1 S. Front servo opcr:uion 

prevents rcsul:uion or the plunger rorced to the 
end or the valve bore. Thus reduced throttle pres
sure (I 0) is replaced by throttk pressure (9). This 
ch:t.nac in forces 11ffects the ~h1ft point hysteresis 
and causn the 3·2 shift p0ir.t :o O(CUr It a lower 
eovemor pressure ( i.e. vehi:lt s;ic:J) t?l.an the 2-3 
shift. 

When the manual \';l}vc is mo,-e..! to the Loc:Jc-up 
po'llion. line preuure (15) \A.'hl;h "'" dU'ected to 
the 2·3 shift \•alve and consequently to the rur 
clutch and front servo release. ~ exh~usted th.roua,h 
(7) to a port (X) at the opposae end or the: ma.nU11l 
valve collar. This inevitably results ln an immediate 
downshjft to 2nd i C3f fC$ardlCSS of the posi tion Of 
the 2·3 s.tti(t v:ilve and no tiurd i;e:u 1s passiblc. 

ln Reverse, line pressure ('" 1 1.; d1Tec:tcd [ 0 the 
rear clutch :ind front servo rcle3se f l ~ •. 

~t1nu21 Control Vah-c 

Tius valve, aetuated by mo\'ement of the selector, 
direcu Jine pressure to. or exhaus-t.s from, the 
appropriate valves or components in 1ccord11nce 
with control requirements. 

P. ~1ovement o( the valve mechan1caUy ensases the 
parkina pawl with the externallr toothed ring ge3r 
on the d riven sh3ft. effective!~· immobilising the 
veh.icle. No nuid is directed to the front clutch or 
2~3 shift valve ror the rear clutch. theu~rore the gear 
set i.sdisconnected from the con\·trter ~nd no engine 
power is tr:ansmitted to the re:ar v.:hcels. Breau.st" of 
the arnnsement of the m3nua.I ;ontrol valve: pens 
for other scl«tOr positions. hne pressure (6) is 
directed to the rear scr.·o ( 13 '· 

GEARBOX-AUTOMATIC 

R. Llne pressure (6) is directed to tht rur servo ( 13) 
entenng at CA) u shown in Fig.16 "ia the 1·1 shift 
,..i, .. and also (7) 10 the rev clutch (I SI ,,. tht :.J 
shift \'al,·e. No preuurc is directed to the 10\'emor. 

N. The clutches and Strvos arc not pressunied :ind 
are exhawtcd. bec:ause circuits 3 3nd Sare open to 
a port (X) neorest to the manuo.I valve collar. TI1cre· 
fore the geor set is disconnected from the convener 
and no engine power is transmitted 10 the reor 
wheels. 

0 . Une pressure (S) is dirK1ed to the front clutch, 
go .. ·ernor and 1·2 shift v.J.lve. Line prw.ure is 
di~cted also to the 2-3 shiil v;i1,-. (3). 

L Une pressure (S) is directed to the front clutch, 
sovemor and 1-: sh1f1 "alve. so that 2nd ;t:ar 1s 
3,·aiJablc. No line pressure is directed to the 1·3 
shift '·alve: thertfore upshifts to 3rd gear cannot 
occur. When in I st aear. Line pressure (6) is directed 
to a differential area or the 1 ~2 shift v3lve 10 lock it 
in position. and hence to the rear servo ( 13). 

,, 
I 

~ 

Fi.s.16. Rear sen-o operation 
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TAJll.£ OF HYDRAULIC ClRCUrTS 

Note: l. Where 4 pressW'C 1'3.tllC C-Or.SlStS O( three figures., the l\nt nJU.re is at idll.na speed, lhc second "forc:ed" 
throttle before ··cut b:ick", i.e .. from rest and at low speed in first sear, and the third at "forced 
throttle .. after "cut back", i.e., i t hlahcr speeds in 1st, 2nd and ;rd. 

Clmdt 
No. 

l 

) 

s 

6 

7 

8 

9 

9a 

10 

26 

-CUt back .. indJcites c.h.c condiuon when. due to gO"tmor ;tressure. modulated tb.rorde pre:uw. (8 ) 
is directed tO the piston c!'?<I o ( the primary rqulator YalTe to oppos.c iu .qmna toads. Thus. 1 1 low 
road ~ line p~ l.S ~duced to a.ppro.x:ima.tely lW! of the m.a.xhnum •due in the intemt o( 
smooth sear ctwiaes. [t abo :educcs.pumpio.a losses. 

2.. The pressu.re ta.kc oif point on th.ls tnn.smission only pves line pressun tttdinp. 
3. Clmtits 4, 14, 16, 17, 18 :ltld 20 u. not used on th!J particular ''"JS" wembly. 

NaJno of"-iT from To Rem.vb 

U:ie pressure Front .a.nd rear pump• Prim.uy reauJ.,:&tcr •1.l.,e 
MADWLI con·crol valve 
Throttle valve 

Governor preu:urc Covemor Moc1ubtor valve Ac:con:l.in1 to 
1·2 shift ...ive road speed 
2·) sbift nln 
SnTo cnifi<2 control va!Ye 

Directed line pn:$5ure ~f1t1u.il conuol nlve. 2.) shill ..iv. ln D 

D~ted Une pressure ~:mU41 control vaive Front clutch and 1overnor lnLandDor 
rm In 1·2 anJ D 
1·2 shift ...ive 

~edlinepress= )i{a.~t.W i:ontrol Y3lve 1 • l shift -..ITT In I., D. R and P 
or in 1·2·0.R and 
p 

OU.cted line pr .. s= ~ln.nUAJ control valve 2·3 shift valve In Rand P 

Modubt<d tllrottle ~1oduJ~tcr valve Primary regulator valve 

~ (piston end) 

Thron!e ptaSWC Thro ' tlc valve Modulator valve 
Prf.m2l"y re;uJator YI.In 
(s~r!n1 end) 
2·3 shitt valve 
Shift val~ plunaer 

Throttle· pressure con- ~lodubtor valve Thronle valve Doubles tllrollle 
uolled by modulator pressure ~fore cut· 
Tai~ back a.nd U.ctnscs 

line prc$Sure under 
part throttle 11c:c:elcr-
a.tion.. 

Shift vllve plunger Sh1it 'l~ve plunge:- 1·3 shirt l.'alve 
imssure I· 2 sh.ift vllve 
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Ci.rcuh 
No. N~me of Ptts.surt from To Rctll3rlu 

10. Shift valve plun;cr Shi!'t ,,-21ve plunger I ·2 sluft ... iv. In fltSI aear only 
prC'SSUrt 

11 Forced 1hro1tle Dov.•mhifl VaJ\'t 1.:? sh.lf1 vll\•e 
pressure 2·3 shift •lh'O 

13 Une pressure 1-2 sh.ifl va.h-e Rear servo apply 

IS Une pressure 2-3 shift val\'C Rear clutch and front 
servo rtlcas.c 

19 Une pressure t-: shifl valve Front servo apply Front servo .... 
lease throu&h 
servo orilicc or 
valve 

21 Converter prcssurt Prima.")I regulator Second:lf)' rqulator 
\'alve vl.lve and convener 

23 Lubric:ation pressure Second:lf)' regulator 
\•alve 

24 ExluUSI Second:lf)' regulator Front pump suction 
\':.lve 

27 
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No. Oescri1Hion 

I. Engine cr.ink!.h:1r1 

2. Conwcrtcr drive plate 

3. Convet1e.r 
4. Impeller 

s. Pump housing 

6. Pump outer n1cmbcr 

7. Thrust washer 

8. Front clutch houstna 

9. Front clutch plates 

10. Front clutch pbton 

II. Front brake band 

12. Front drum IS!Cmbly 

13. Rear clutch plates 

14. Rear clulch piston 

IS. Centre support 

~ 

KEY TO THE AUTOMATIC faiAROOX 

No. Uescri11tio11 

16. Onc•way ch11ch 

17. Rear brake b:lnd 

18. Manet carrier 

19. Planet s>inion long 

20. Pinion sh11ft 

21. Ring gear 

22. Thnl5t washer 

23. Re~1r plate 11th1111or 

24. Driven shnrt 
25. Governor asscnibly 

26. Speedo1nctcr drive gc:ar 

27. Rear oil sal 

28. Ori•ln& flange 

29. Turbine 

No. lh•-.cri111iu11 

JO. Si:.lor 

31. t'onvcrt'r su1>1"'n 
32. Pronl oil seal 

33. Pu1np inner 1ne1nbcr 

34. l111n1t sl11art 

35. 'l"hrust wnshcr 

36. l 'l1rusl w11sher (bronz.e) 

37. ·nuust washer (steel) 

38. Rear clutch spring 

39. Forward sun gear 

40. Needle lluust washer 

41. Manet pinion - short 

42. Needle 01ru$t w:asher 

43. Needle. 1hrust washer 

!I 
~ 

~ 

§ 
0 x 
~ 
~ 
~ 
n 

z 
gi 
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KEY TO TllE AUTOMATIC GEARBOX EXTERNAL COMPONENTS 

I • !II 
No. l>etcrir>tlon No. l>HCri111lon No. Oc.scri111lon 

I. Dif)lllick 20. Stoncituard 39. 1'01ision lcvt~r 

2. Oil n111.1r and gea1box bu:n1hcr 21. Oil 1>311 1Hsc1nhly 40. S1u iug 

3. Ad:aplor (or filler tuhc 22. G3ikct for oil p;1n 41. cu,, 
4. Cor,vcr lcr ;1mmbly 2J. Doll (or oil pan 42. Togg)e 1rm asscmbl)' 

s. Converter housing 24. Spring washer for boll 43. Toggle pin 

6. Dolt for housing 2S. Drain 1>1ug 44. Toggle link pin 

7. Spring wn.sher for boll 26. Dow1,4hlrt cable a.sscn1bly 4S. Toggle link 

8. Quewembl.y 27. >.tanu1I control shart 46. T ogle lever 

9. Dolt ror cose 28. Rol~pln 47. Toglepln 

10. Spring washer for boll 29. Collar 48. 'O' ring ror pin 

11. Rear extension housina 30. ou ... 1 49. Slotted pin 

12. Q31kct for extension l1ou1lng 31. Mnnu1l llnkagc rod so. Parking brake release spring 

13. Dolt for extension housing 32. Manual dclcnl fever SI. Pi1rklng brake anchor 1>in 

14. Sprfna washer for bolt 33. Spring S2. Piarklna br1ke pawl 

IS. Rear br1kc band adjU$lin1 sc.rew 34. Oip S3. Inhibitor awilch 

16. Locknut frx ldjwti111 oor<:w JS. Dall S4. Speedometer pinion 
(') 

17. Rear oil seal 36. Sprina SS. OU se11 for pinion s 
18. Bolt ror con.-ertcr 37. Clip S6. G11kct for pinion bush 0 
19. Lock w .. her (or boll 38. Washer S7. Speedometer pinion bu.sh >< I 

> 

~ 
;'!: 

~ 
~ 1n 



GEARBOX- At!TOMATIC 
BORS)(WAHNBI 

I 

J2 



Ill 
c 
:a 

KEY TO TllE AUTOMATIC GEARBOX INTERNAL COMPONENTS ~ No. Description No. o~riptlon No. Oeterfpllon 

I. Front seno adjuster 31. Piston seal 61. Sun gear oil sen ting rings 
2. t.ocknul or 5elf adjuster s11ring 32. Front servo sleeve 62. Forwarll sun gcnr 
2n. Cam pl;Jt•~ 33. Oil sealing ring 63. Ncc•lle lhrusl hcnring 
.I. Front servo fever 34 . Circli1l 64. Fro11t tln111111nd reverse sun gear ti$Sy. 

4. Pivot pin (or lever JS. ·o· rini:t f•S. Rc~r clutch pi~1t111 'ic:1l - inni.:r 
s. Strut for front ~O'O 36. f'ronl cul 5eal 6(l. lt t;.11 l'h1tc:h 111stnn 'i4.'.1f - outer 
6. ·c)' r ing f<>r rear 5CfY0 ri<lon 31. Pun15) as.wn1bly 61. l{car cl111ch piston 
1. Rc:tr scr.-o pislon 38. Boll for purnp 68. S1)ri1tg for l (::lf clutch 
8. Fronl brake band 39. Washer for bolt 69. SQI (01 SJ>tir-g 

9. Rear servo body 40. Jnpul shafl thn1s1 washer 70. Snap-.ring 
10. Pivot pin for rear servo lever 41. W~hcr for boll 71. Rc.1r c:.lulch 11l1tcs - outer 
11 . Rear brake band 42. Bolt for pu1np 72. R~r elurch plmtcs - inner 
12. Rear servo lever 43, Front clutch sn:tp·rli1a 73. Snap-ring 
13. Rear servo spring 44, Distance 1>lcce for fro11t clutch 74. Pressure plate for rear clutch 
14. Strut for rear se.f'Yo 4S. Spring for front clutch 1S. Ring genr 
IS. Front clutch. thn1.st waJl1cr 46. Bearing ring for s1>ring 76. Needle thrust bi:nrlng and place 
16. Front clutch thn1.st washer 47. Piston for fronl clutch 77. Snjp-.rlng 
17. 'O' ring 48. Front clutch hou1fng 78. Govcn1or oil scaling ring 
18. Front clutch sealing ring 49. Needle thl'\l.St bearing 79. Driven shaft thrust washer 
19. Front clutch hub so. Lock washer for bolt 80. Driven shift 
20. Thrust washer s I. Centre support bolt 81. Adaptor oil saline rings 
2 1. Front clutch plates - ouler Sl. One-way clutch a.ucrnbl)' 82. Governor drive ball 
22. Front clutch plates - inner SJ. Needle thrust b<arlng plate 83. Goveroor 1stembly Cl 
23. Input shaft assembly S4. Plane.I gear and rear dnun 1ssy. 84. Specdornctcr drive gear 

§ 24. Casket for co11verttr ru1>1>orl SS. One-way clutch ouler race SS. Locknut 
2S. Circllp S6. Specdon.ctcr gear drive bnll 86. rl:1in washer 
26. Screw S7. Snt1p--rlng 87. Drive n:111gc 0 
27. Front servo body S8. Ccnlre supp<>rt 88. Spacer >< 
28. Spring S9. Output sh•rt oil scaling ring 89. ' Screw with s1>rlng washer I 

)> 
29. Piston scaJ 60. Rear clulch scaling ril"P 90. Rear adap1or plate 

~ 30. Front servo piston 
::: 
~ ... In ... 
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KEY TO THE AUTOMATIC GEARBOX VALVE BODIES COMPONENTS 
!;! 

No. Ocsc:ripfinn No. Description No. Uescrip1icu1 

I. Spring ·· 1-2 shirt valve 17. Spring - servo orifice conlrc1I \':ih•e JJ. Fl'ont SCr\'O a1)ply luhc 

2. l1tungcr - 1-2 sllift valve 18. ~todulalor valve plug 34. Front scr.·o release tube 

J. Oil lube collector 19. Servo orifice control valve JS. ·rhrollle vah·e 

4. Converter inlet oil tube 20. Spring - modulator valve 3SA. Stop plntc - throllle v:ilvc 

s. Pun1p ouelet tube 21. tifoduf3for val\'e retr1iner dowel 36. Spring - throttle valve 

6. Upper valve body 22. 3-2 shift restrictor ball 37. Spring - throttle valve return 

7. Valve - 1-2 shire 23. 3-2 shift rcstrictor spring 37A. Slop - throtlle valve 

8. Valve - 2·3 shift 24. Lower vnlve body 38. Oil strainer 

9. Rear end plate 25. Secondary regulator valve 39. Down·shifl valve 

10. Servo orince conlrol valve stop 26. Primary regulator valve 40. ~f11nual control valve 

II. Pun1p inlet tube 27. Spring - secondary regulator valve 4 1. Down-shift and throttle valve c.an1 assy. 

12. Governor line plate 28. Lower body end plate 42. Separating 1>hilc 

13. 01eck valve spring 29. Prhnary regulator valve sleeve 43. Spring - 2·3 shirt valve 

14. Check valve ball 30. Spring - prin1ary regulator valve 44. Plunger - 2-3 shift valve '1 
IS. Modulator valve retainer 31. Rear servo tube 45. front end plate ~ 
16. Modulator valve 32. Rear clutch tube 46. ()ii cooler inlet lube (when filled) 6: 

0 
>< 
I 
> 
:j 
0 
a:: 
~ ... I (') 
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BRAKE BANDS 

- Remove ind refit 

Front b r:s.ke band 
Rcos br.>ke bond 

Serrice Tool 
CBW 3SB 

Rtmoving 

l to9, 16and 17 
lco\l3ndl21ot? 

J. Remove the iearbox 
2. Remove the o il pan. 
3. Remove the v:ilve block. 
4. Remove the fron t servo. 
S. Remove the rc3r servo. 
6. Remove the front pump. 
7. Remove the front clutch. 
8 . Remove the rc:ir clutch. 
9. $qUttze tile ends of the fron t b r1k.: band to

geth.er and remove it from the ..::~si.ng. 
10. Removt the planet se3rs lnd ; ::ure support. 
1 l. Squcei:c the ends of the :c:r br.ike b:ind to

gtther and remove i t from &.<;! ;asi.nj.. 

36 

-XWARNEJI 

ReossembUng 

12. Ptace the rear band in the casing il.nd loc:i.te it 
in the correct position. · 

13 . Retain the need.le th.rust wu.ier, backin& plate 
to planet carrier, using petroleum jelly. 

14. Uut2il the centre s.upport and planet ac:ar 
crrler assembly, ensuring that the oil feed 
holes ue uppermost (with g"Cubox inverted) 
and the !ocarina holes a..~ ali;ned with th0$C 
in the C3.sin&. 

15. Fit a.nd tighten the two loc3.tini bolu ~ith 
washer> to 10 to IS ib( ft ( I ·4 to 2·S kg( m). 
The was.hers ict as a seal and must be fitted 
with their Oat race a.gain.$t the casina. 

16. Reverse procedtues in 1 to 9, noting: 
a. Retmt th.rust wa.shers wi.na petroleum jelly. 
b. Use a new joint washer uid tighten the front 

pump bolts to 9 to 12 lbf ft ( 1·1to2·5 
icg:i m). 

c. Tighten the ~ar servo bolts 10 13 lo 18 
lbfrl( I ·8 to 3· 7 kgf m). 

d. Tighten 1he front servo bolls to 9 to 12 
lbi ft(l ·l 10 1·8kgfm). 

c. Adjust the fronl and ~:ar br.lkc b:ind.s. 
17. R.eiill the g~:irbo~ with Autom11ic Tr.in)

mis:sion Fluid lnd check 1he level. 
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FRONT CLUTCH 

- Remove and ttflt 

-Tool 
CBWJSB 

Removing 

I. Remove the searbox. 
2. Remove the front pump and the input .shaft 

thrust washer. 
3. Withdraw the input shaft Jnd front clutch 

assembly. 
4. Remove the bronze and steel thrust washers. 

Refitting 

S. Position the steel thrust washer on lhe rear 
cJutch hub, en.surlng th3t lhe hub and washer 
locatin& nats engaae. Ret3Jn i.., position using 
petroleum jelly. 

6. Fit the bronze Ch.rust w3Shc~. and retain in 
position usin.& petroleum Jelly. 

7. Refit the input shaft and rronc clutch assembly. 
8. Refit the front pump with thrus-: "-'3.Sher; use 1 

new joint washer and tighten bolts to 9 to 12 
lbr n (I: I to 2·5 k•f m ). 

9. Refit the ,eart>ox. 
10. Refill the aearbox wath .o\utomatic Tr3Jl5*

mission F1uid a.nd check the Jevel. 

GEARBOX- AUTOMATIC 
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REAR CLUTCH 

Remove and refit 

SnTlce Tool 
CBWJSB 

R.cmo.U., 
I. Rolll0'9 the p:irbox. 
2. Remove th~ oil pan. 
3. Remove the vaJve block.. 
4, Remove the front pump. 
S. RemO"re the front clutch. 
6. Withdnw the rut dutch and forwud sun ICM 

IDO!llbly. 
7. Withdr.lw the forward sun ieu ~rom the rtar" 

clutch. 

Rodttln1 
8. fit new oil sealin& rings to the ~un ;eu shaft. 

front dutch a.nd iovemor fefi!s.. 
9. Poddon the two needle thrust: w:llhen on the 

forward sun sear and reuin tn ~ttlon usinJ 
peuolrtum jelly. 

lO. Position the btc.kina w:shcr into pl~etcurler 
Illini Petroleum leUy. 

I l. Reverse tho proceduro i.n I ~o i . 
12. Rarill the p~rbox with Automndc Trans

mission Fluid uid check the level. 
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FRONT CLUTCH 

- Overhaul 

Service Tool 
CBW42A 

Di.smantling 

I. Remove the front clutch. 
2. Lever out the snap-ring. 
3. Withdnw the input shaft assembly. 
4. Remove the clutch hub thrust washer. 
S. Withdraw the clutch hub. 
o. Remove the inner fncuon and outer steel 

olatet: retain the pl~tc:s in thelt rcmov~ order. 
7. Remove the clutch distance ?•tee. 
8. J...ever out the circlip rc1:un1ng the dished 

piston spring_ 
9. Remove the dished piston spnng. 

10. Withdr:I\\' the piston, 3ppJ>• :ur pressure to one 
feed orifice on the internal bore whilst the 
second is blanked off. 

l I. Remove the bearing ring for the piston if worn. 
12. Rernovt the piston sealing nng. 
13. Remove the 'O' ring from the clutch housing 

boss. 

Inspection 

14. Renew the rubber oil scali. 
NOTE: If the rear clutch is not being over· 
hauled, cheek rhe sealing rings on t.he forward 
sun gear shaft for wear, 3nd renew if necessary. 

I 5. Blow gently through tlle piston onc:--wa.y ball 
valve (early models reed) and ensure that air 
will pass one way onl}'. 

16. Check the friction plJtcs for wear and burning. 
Renew as a set. 

17. Check: the steeJ plates for distordon ; if the 
distonion exceeds <>OOS Ill (0· 12 mm) the 
plates must be renewed as a set. 

Reasoemblini 
18. Revem procedure i.n 1 to 13, notin;: 

1. Lubricate the piston using Automatic Tran,. 
mission Fluid and refit into the dnam, using 
CBW42A. 

b. Refit the inner and outer clutch plates in 
al tern.ate sequence. 

GEAR.BOX-AlITOMATIC 
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RE.AR currce 
( And Forward Sun Ger Shllftl 

- Overh•ul 

Somc1Toob 
CBW 4IA. 7~6. 7~6.J. ewe 37. 

Dilmantlilll 
t. Remote the rear clutch ind for.vud sun aear 

-bly. 
2. Lrver the ~ (rem the front of me 

clutcbdlum.. 
J. Withdraw the prwuro plotc. 
4. Remove the inner rrkdon :t.nd outer steel 

plates. and retain the places in thetr removal 
order fot ~bly. 

s. Compress the piston :spr.D1: use ewe 37. 
6. R.emowe the spnns re~'l&nS ..::di?: w.c 7066 

and 7066.J. 
7. Wichdn:w tho se:a.t and spnns. 
S. Remove the piston by s.hocla.na the dra.-n on a 

soft surface or appty air pressure to the hole 
bet'ween the two inner oil r.np Jt tlle rear o( 
the bo...tng. 

9. Remove the piuon se:a.L 
10. Rnnove the ·o• rin.a Crom the reverse sun 1eu 

hub . 

.._,ion 
11. Renew rubber oil se:ll. 
12. Blow zcntly throu;b the ;:tlStOn one--way bail 

V11~ (early models recd) :nd :ruun th.at air 
will pus one way oniy. 

l3. Cbecle the tiiction plates fo r we:ir. the plates 
are coned 0-010 to O·O~O in (0·03 co 0-0S 
mm). Rtncw as a set. 

14. Check the ring se3ls and the drum bearing fo r 
wnror~. 

I S. Forwud ""' iur wit: C?loek <~• oeedle 
thrust wash.en and r'.nc sei!s for . .,,,.e~ ot 
d._ ... 

lWacmblin1 
: 6. Reverse procedure ln 1 to I 0, r.oting: 

L Lubric:ate the piston usina Automadc Tr.an$
mission Fluid and re fi t into the dNm. 
usin& CBW 41A. 

b. Refit the inner and outer .:lurch ~I.a te$ in 
JJtenut.e sequence and WILii L'it co.n.i.-ii in 
the same diiecdon. 

BOR&XWARNBI. 
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DOWN.SHJFT CABLE 

- Remove and reOl 

Removina 
1. 01Cx:k the wheels, apply the hand bruke, SC"' 

lcct 'N'. 
2. Re move the nut and washer rcta.i.nl.n& the 

c2ble end steady. 
3. Dlsconncct the down-shift c•ble nipple from 

iu throttle linkage clip. 
4. Remove the oil po.n. 
S. Unscrew the cable end connector from the 
~xcu.. 

6. Pull the cable to route the down.w!t cam, 
disconnect the e:i.ble end nipple and rclcuc 
the cam.. 

Refittlna 
7. Revenc the procedure in ~. 3, S 3.nd 6. 
8. With the oarbun:tter linbgo in the iclllng 

position1 clieck that the face of the down'"5Nft 
cam i.s .apinst the body of the m:muaJ control 
valve. 

9. Open the thtonle fully and check tlut the 
down-shift valve e:nte:-s the lack-down pos3tion 
on the cam. Adjust the ~blc if necessazy. 

10. Refit the oil pan. 
II. Refill. the geari>ox with Autom•tic Tran>

mission Fluid and check the level 
12. Cheek and adjust the down-shift <•blc. 
13. Oieck the pre= setting, •nd •djust if 

neccSAJY. 

GEARBOX- AUTOMATIC 
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ST ARTER ll'fllJBITOR/REVERSE LA\tP SWTTCB 

- 0-t and Adj111t 

SomcoTool 
CBW 547 A-S0-3. 

Oloctln1 
l. Apply tho tiand bnkc a.nd chock the wbecJs. 
2. Dbconnect the leads &om the SWllG!I. 
3. Chock the operation of the switch u foUows: 

L Connect a test b.mp !C"O$S t!ic swur 
mmiDa11 and Jdect "PAJL'C', 'R', 'S', ' !>', 
'l', 'I' ill oequcnce; the bmp should oaly 
COG'M OQ iD 4'PAR..'C' IJld -~--. 

b. CocMc:t a tc:sr. tamp lCTOss t."ic ~('fW lamp 
cermillals and select T. ":', ·o·. 'N'.'R'. 
'PA..R..r in sequence; the lunp should come 
on oaly ill • R'. 

4, Ro-coMCCt th-e let.d.s to the SW'\fC.i tcmtlnlls. 

AdJmtlnt 
S. ~ten the swio:h lockn"t u.ung CBW !47A• 

S0-3. 
6. With a test l&mp x:ross the surtcr tcrmiD.a.i.s 

x.loct ' 1'. ~,.,ill the swttch uo.til tbc lamp 
jus:t p>el OUt. and mark the P:OSICiOn Of the 

switch - to the ase. 
1, c:oa.neet a tes1 tamp aacss the re'*er...e tc..""mi

oab: tb.e: tam-p should be c(f. Sc:oew ia the 
swfcch unril the lamp come3; on, unscn:w until 
th• lamp just aoc:s out,. and :nulc. tha poudon 
on the switch ~Wive ro the prcvlou.s mutin1 
on the cue.. Remove the test !.:imp. 

8. Tum Che switch until it ts mid·w3y between 
c.bc two mut.s. and ti&htcn the lock,nuL 

9. Re-connect the switc...i Jc:uis 3' i.n i."Utrucdon 4. 
10. Qoc.ktb&ttheswte: opcr:it~ only Ut 'PARK' 

and 'N' a.nd the revenc lamp comes on i.n ' R': 
~now the switch tr f:.ulcy. 

BOii&XWARIBI 



ST ARTER INHIB ITO RI REVERSE LAM P SWITCH 

- Remove and ~fit 

Service Tool 
CBW 547 A-50-3 

Adjustable- lypt ("ith locknuti 
I to 5. 8. 10 and 11 

Non-adjustable rype 
I , 3, S, 6 to 9. ond 11 

Removing 

1. Disconnect the leads from the S\\'ltch ltrminals. 
l.. Slacken the locknut using CBI\ S47A-S0-3. 
3. Unscrew the switch. 

ReOtting 

4. Screw the locknut up to the swatch. 
S. Apply a smaU :amount of scaler to the switch 

tluucls. 
6. ~tea.sun the exposed length oi plun,er. Dimen

sion 'A'; this must be 9 / 16 1n ( 14·28 mm). If 
the com:c;t dimension cannot be ob1ained, 
repeatedly depress and release the plunger 
until the. con ect setting is obtajncd. 
WARNING: Do not puU out the plun3e-r mott 
th.an the sptclfied set1ing :is this - ·UJ rend~ the 
switch inopentivc. U the specified .setting 
cannot hr obtained. do not fit the swhch. 

7. Position the pack.in& washer. 
8. Screw the switch into the gearbox. 
9. Tighten the switch to 6 !bi it (0· 7 kar m). 

10. Adjust the switch. 
11. Check the switch for correct operacion. 

CEA.RJIOX-AUTOMATIC 
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-
::=:=4 

I 
I 

CEARBOX 

R.emoYina 

I. DiscoMect the battery. 
2. Remove stuter motor . 

.3. Take the wei.;ht of the er.g:i.ie with. 3 jae.k 
takin.J c:ro not to dam:ise engine sump. 

4. DlscoMC'Ct oil cooler connections whe:e fined. 
S. Remove droJ.n plua 1nd driin otl. 
6. Reolu.ce dni.n plu; 1.nd t ighte:l. 
7. 01scoMect s'Oecdo drive. 
8. Mark the propeller shaft and ge1!'box r1anges 

to en.sUrc comet refitmern. 
9. ObcoMcct oro~llcr t.\3it. 

10. DUcoMcCt riu mount, br.a:cJCet.s J.nd hand· 
brake. 

11. Di.sconncc-t manu~ link.J.~ rod h:ve:-, t.1lrortle 
able and Inhibitor swit<h wins. 

12- RcmoYc dl.pstick 111d disc:onnc:c-t filler rube. 
13. Ta.lee the ~i&ht o(t..\c lr.Ul.S:russton with 3 jxk 

UJtin.a QtC not to d:am:ige sump. 
14. RtmO'ic the convcrtc:- co .. ·er plate. 
IS. Remove the conwrtcr dn .. ·e pl:ue bolts. 
l6. Remove convener housing to engine block 

bolts. 
17. SUde back unit - cnsurir.s :h:it .:on .. -erter is 

wilhdr:iwn 11t the same time. 
(IMPORTANT - C R.EAT CARE ~!UST BE 
TAKEN NOT TO DISTORT CONVERTER 
DRIVE PLATE AND SIDE ~!OVE~IENT OF 
THE TRANSMISSION ~'!UST BE A VOIDED). 

1~. Remove tnnsmis.sion frc:m •1e!11c!e. 

BOiiii)<WARNEJI 

. ON MODELS FITTED WTTH OIL COOLER Wl'ES 
TO RADIATOR IT IS IMPORTANT Tl!A.T OIL 
COOLER IN TiiE RADIATOR A.ND Wl'ES BE 
ct..EAl'IED IVTTH A QU!CX DR YlNC SOL\ "ENT 
A.'ID DRIED IBOROUCHL Y BY USE OF COM· 
PRESSED AlR. 

Rellnin1 
19. Revene procedure in I to 18. 
20. Allsn the propeller shaft and georbox flan&• 

rnorlu. 
2l. ReQU the seorbo:it with Autom:atic Tra~ 

mission Fluid and di.eek the !eve!. 



eo;x!ARNEf!. 

REAR EXTENSION 

RemoYe and ~fit 

Sel'Yice Tools 
18G2, !SC 1205 

RemoTing 

1. Choc:k the wheels and select 'N"'. 
2. Relouc the exhaust pipe 3l the manifold and 

its clip (rom the support st:iy. move lhc pipe 
aside &nd suppon. 

3. Drain the tnnsmiuion - it ls not necesury 
10 drain it the rear of the \·chicle has been 
I.if ted (or access. 

4. Disconnect the manual selection lever at the 
tr.umnission lever. 

S. Mark the propeller and sca.rbox flanscs to 
ensure correc:t refitment 

6. RemOYe the four locknuts and bolts reuininJ 
the propeller sluft 10 the output shaft flanse. 

7. Mo~ the· propeUcr shaft to one side. 
8. Usina I 8G 1205 to hold flange remove the 

locknut and plain washer. 
9. Pull the Clance Crom the output sh.aft uslna 

18C2. 
10. Disconnect the spcedomc:er drive at the 

extension housing. 
I I. Support the 1earbox. 
12. Remove the two bolts with spring ind flat 

washers securing the re::ir engine mountin& 
cros>membcr to the body rr:unc. 

13. Lower the 1t3rbox to gave iceess.. 

GEARBOX-AUTOMATIC 

14. Remove the screws with sprina washer securina 
the rear extension to the 11earbox ease and 
withdraw the rur ex-tension. 
NOTE: A <:<ruin amount or fluid will bo 
rel used. 

IS. U a new rear extension is bcin& fitted, remove 
the nuts~ sha.keproof and plain wuhen retaio
ina the rear enaine mountina and remove the 
mounti.na. 

Refittins 

16. Revcnc procedure in I to IS. notiJIJ: 
L Fit a new extension to case jomt wUher and 

tighten screws (refer to torque c.hart). 
b. Tighten the out-put shaft locknut to SS to 

60 lbf ft (7·6 to 8·3 kg( m). 
c. Alim the propeDer allaft and surbox Oanic 

muks. . 

d. Refill the &tarbox ..;th Automatic Traru
mission Auld and check the level. 

4S 
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REAR OIL SE.AL 

- Rmno•e and refit 

SeTTice Tools 
18C2.. 18C.120S, 16S1, CllW 40. 

-.mg 
l. Chock the wheels and :t.e!ect ·~ ... 
2.. Marl< the pnopcllcr !haft and g=box fulngcs 

to =sure correct refitmcnt. 
3. RemOTe tbe four loc:Jc:nuu m d bolts retaining 

the propeller shaft to the ourput shaft fl>ngo. 
4~ Move the propeUe'r $haft to o ne side and secure 

iL 
S. Usins l8G 1205 to hold the fl:mge. re.move 

dle tocknut and pW,n '»1$her. 
6. Pull the flange: from the ou £put shaft using 

18C2.. 
7 . Extnci: the oil te::1I using 7657. CBW 46. 

Retllllns 
8. Dtp the MW oil se3J in tn.~on fluid ~d 

flt it Qush witb. the end of ti:.e re.ar exien:sion. 
9 . R.cvinC_p.rocedurc i:'I l <o 7. noting: 

46 

a. Tighten the ourput !haft ?ock.nut to SS to 
60 1br rt 

b. Allsn tbe ptope!ler ~•aft ~nd ,urbo:< flange 
mJrla.. 

!iiXWARNBI 
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GOVERNOR (Removab&t v3h-r 1ypc) 

- Remove and refit 

Service Tools 
ISG 1004, 18G 1004J 

RemovlnJ 

l. Remove the extension housiog. 
2. Withdraw the S'pcedomcter drive gear. 
3. Remove the circlip ret3in1.t1g the aovcmor. 

usini ISG 1004 with ISG 1004J. 
4. Withdraw the eovemor ass.cmbly rctncvin& the 

drive ball as it becomes free. 

Relirtins 
S. Tum the outpur shaft until the detcnt ii 

uppermost and locate the dnve ball with 
petroleum jelly. 

6. Slide the governor assembl)' U'ltO position, 
ensuring th:lt the cover·pl:1te f:iccs aw:iy from 
the aenrbox, and secure w1th the circlip. 

7. Reverse procedure in I and :. 

GOVERNOR 

- Remove and refit 

Removing 
I . Remove the extension hoti.sang. 
2. Withdraw the speedometer dnve 1car. 
3. Remove the governor rctairun& bolt and sprin& 

washer. 
4. Note the fitted Po$ition in relation to the oil· 

ways and withdraw the go~·cmor assembly. 

Rcfinln,a 

S. Rent t.he governor. 
a. Flt the governor retaining: boll and spring 

washer and tighten the bolt 10 15 to 18 lbf 
ft (2·07 to 2·49 kg( m). 

6. Reverse the procedure in I and 2. 

GEARBOX-AUTOMATIC 
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- GOVER.NOR (Remonble <ralve cr;>e1•• 

- o.mi.ul 

Dbnwnlln1 
t. RemO\lc the iovemor a.ssembly. 
2. Romove the cover-plate. 
3. Tlke out the two screws and 'epQJ"3te the 

Y&!Ye body and counter-weight, check the oil· 
"'YI ror comet allpmcnt. 

4. Pull off the wti.&ht ~tainer. 
S. R.e:moYe the sprina and v3lve. 
6. Wilhdnw the wcig!lL 

lrupccdon 
1. ThorouahlY ~ the components L"'l.d o iJwiy1; 

check the 'falYC, we\aht uid OQd.y fo r SCOl" .. 'lP~ 
polish o r renew it neeessar..1. 

-mbUns 
8. Reverse procedure in 1 to 6, noting: 

L Tia.hten vaJvs body co coun;er·w~1iht screws 
410 S lb( ft (0-6 to 0·7 kzi m). 
1'1$bteo cover-plate $C!'CWS :o !O 48 lbf i.n 
(0-23 10 0-SS kif m). 

b. Check th.at thr n.1Te ind iovemor wet&ht 
can movt freely. 

GOVERNOR 

- O..rh>ul 

Dlsnw>dins 
1. 0tpre:ss 1ove:mor weigh t stem 10 expose c:ir

d lp. 
l. Rl:mo~ c:i.rclip and weig.."n, di.scud dtcHp. 
3. wtthd~w stem. spring and val•1e from i'Ovemor 

body. 

jnsp«:don 

4. Check all components fo r signs or J:imoae and 
additio nally, check spring ror distor1ion. ln tile 
event of tny component bei.r.~ ~ound urwlf.s. 
fac tory, pemor assembly mui1 be renewed. 

Rn$wmblins 
S. Reverse open.tions 1 to 3, U$r :i ~cw cU'Clip . 
6. Check wclsfn itc:n fo r f~ movcr.-:c::t. 

B!iffSXwARNEH 



i!!XwARNER
1 

OIL PAN 

- Remove and rent 

Removing 
I. Drain the gearbox. 
2. Remove the bolu wnh spn:1s ""'ashers and 

detach the oil pan from the casing. 

Refitting 

3. Refit the oil pan, using a new ;3Sket If neces· 
S3f"Y, and tighten the bolts to 9 to 12 lbf ft 
(I ·2 to J.7 qf m). 

4. Refill the gearbox. 

R£COMMENDEO TRANSMISSION FLUID 
LEVEL CHECKJNC PROCEDURE 

U•e Engine DlppinJ 
I. The fluid level mwt be ehc:cked with the 

vehicle standing on level ground, 
2. With the hand and foot brake firmly applied 

and the enaine running at the recommended 
idle speed. move the selector lever th.rough an 
the positions two or three limes, holding in 
each for approximately ten s.cconds 10 prime 
the hydraulic system. 

3. Select Park and switch off engine. Remove 
dipstick and wipe the blade \li.'il}'I :I nuff free 
paper or cloth and dip imn1edi:nely. 

4. Re-insen the stick into the tube, pushing 
fumly home and withdn""' it as.min imme
datcly: Note the level on th• f;11;e of th• blade 
against the markinp. Ii hot and cold marks 
art provided, lhen read accordmg to the 
condition of the tr:insrniss1on. Hot, if the 
vehicle has been driven 5 miles, or ir vehicle 
has not moved read Cold. 

S. If it i.s necessary, add sufficient fluid to brislg 
ttre lcve.I between the dipstick mark1ngi. After 
toppinc up, do not re-dip 1mmedtately. but 
follow the complete procedure 3gain to allow 
the new level to stabilise and any residual 
nuid adherin& to the filler tube "'"all to drain. 

Note: The usuaJ amount of fluid required 10 raise 
the level from low ma.rk to ttigh m~rk is appro~ 
mately one imperial pint. 

GEARBOX-AUTOMATIC 
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PAJUCJNG BRAKE 

- Rem<1 .. e and rd'it 

Removin.s 
I. Remove the extension housing.. 
l. J\cn>OTe the va!YO blod;. 
3. RID10Te the a.ncbor pin. 
4. Tai> out the roU ptn an.d ext."'l.C! the to1&l.e pin. 
S. Remo•e the pllidn1 pawl uscmbly. 
6. Remove the rctcax spring. 
7. Rt: move tho two tog.le pins and releue the 

toglo. 

Rofinlq 
a. Fit t. new ·o· rin1 seal to the tog!c pin. 
9. Reverse pn>cedure ln I to 7. cnsunni ~ 

Coale pin and togle lift !e.,er a..~ :ibt;:rlcd. 

so 
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OOWN-SHJFI' CABLE 

- Oieck and adjust I to 7 

Initial setting 5 and 6 

Service Tool 
ISG 677ZC 

O.ecldng 

I. O.ock the wheels and 3ppl)' the hand broke. 
2. Check that the down--shift inner c~blc Ms not 

become disconnected from the down1.hift cam. 
To checkf pull the inner cable. \\'hen released, 
the cable should return to 1he cnmped slop 
under the inOuenu of the down-sh.i(I cam 
rerum spring. 

3. CoMec-t a revolution counter. 1 SC 677ZC. 
and 1Uow the engine to sdle at 700 to 750 
rev/min. 

4. Check that the crimped stop on the inner 
cable is 1/16 in (1 ·5 mm 1 from the outer 
cable coll111 and the t runnion is free to swivel. 
Adjust if necessary. 

Adjustina 
S. Sl.tckcn the locknut and ;adJUSt the outer cable 

collar tosive the initial scttmi; for the crimped 
s1op. 

6. Cleek the pressure serting and adjust if neces
sary, 

GEARBOX-AUTOMATIC 
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DOWN-SHIFT CABLE 

- Preslu:re c: heck 

Service Tool 
ISG 677ZC 

Cleek ond adjust 

NOTE: This test is essential 10 determine the 
corRCt idju.stmcnt of tb.e down..ull.ft cable. Rcrer 
U> ' FAULT DIAGNOSIS' for !.he effects of °'ble 
maWUustmenl. 
t. Run lh• cn.Pne untD the seut>ox rcxbc1 Its 

2. 

3. 

4. 

s. 

6. 
7. 

8. 
9. 

10. 

!I. 

12. 
13. 

aonn&l open.tins t.empc:ra:tu.~. t.~cn 1top tho 
..,.ino. 
Remove the bla.nlcing ptua: !ror:l the line 
pre:$$UR: take--o(f pOU\t. 
Fit the parbox Wptor of l 8C 67'1ZC screw 
the pl&in end into the ge1rbox prcMure ;>o1nt 
and dllhton. 
CoMect the puae hose end to the ;i.cbptor 
&nd Cshten. 
Connect the tachometer l8G 67iZC ~d le3d 
to tl1e (nrp.tive) te:mrinal of the i:o.J. Con.nec:t 
tbo black lead to :i su:iuble t'3tt.°1 ;>oint. 
Switch to 6 - '4 Cyl' and to 'X 100' sale. 
Qock the wheds, apply t!le ~10d br.Uce, se
lect 'N" and allow the engine ;o cd1c :a.t C:On'ttt 
Idle speed. 
ObcoMec-t the.do-.-n-ihift c:~blc at the thronJe. 
Apply the foot brake, .se!cct ·o· ind nou~ the 
pmsuro wtuch should be 50 to 75 !b/1nl. 
Re-connect the down-shift e:able lnd re;>c.tt 
test item 9, the pre:ssure readi.np s.hoWd be the 
same, l! not 1dju.st the c~blc . 
lnc:reue the engine spc~d by 500 revlrr.in t.nd 
note tb.e pres.su.re incre3.Se wh.!ch \hoWd be 
between 10 - ~S lb/in~. 
Stop the c:isine. 
Adjust u follows: 
I! tho pT'UIUre in= is less L'un I 0 lb/in 2 
incre:ue the cffec-tive fienath o{ U:.c outer cible. 
I! the prusu..""C increase i1 mo"' tlu."'l 15 lb/ i.n2 
decn.ise the effective fenJT,h of toie ou;cr cible. 

14. Re-check prasurc; procedwcs i to l l :lnd 12 
and 13 u.nUl the pre$$Ur.: incn:isc £s correct. 

Is. Rent the b!anldna plug. 

S2 
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SELECTOR 

- Oieck ind adjust 

O.eckina 
1. Apply 1he hand brake. 
2. Set the selector handle in th(' ·r-:· position and 

allow it to be positioned br the rnanu3.I con· 
trol dctent. 

3. Selecl 'PARK', release 1he hand brake, and 
rock the car back and fon h. The pawl should 
hold the vehicle. 

AdjustinJ 
4. Disconnect the selector rod or c-able s t the 

se.a.rt>ox lever. 
S. Unlock the Joc:k nut on seleclOr rod or csblc. 
6. Set the acarbox lever to ' K' PoSltion. 
7. With the vehicle selector lever held in 'N' 

position the connecting pin of the selector rod 
or cable should freely enter the hole in the 
icarbox. lever. 

8. If not. adjust rod or cable. 
9. Re-connect rod or cable and check selector in 

all positions ensuring that control valve detcnt 
is not over-ridden. 

REAR BRAKE BAND 

- Adjust 

Service Tools 
18G 701 , 18G 537 

Ad Justina 
Use I 8G 70 I when the ge>rbox is 11\ situ. This 
adjustment is facilitated by lowcnna the 1c.arbox 
sliJhtly. 

1. SIJcken the locknut .,.U,g 18G 701. 
2. TJahten the adjusting screw to I 0 lb( fl (I ·4 

kaf m) using I 8G 537. 
3. Sit e.ken the adjusting screw (back ofr) 3/4 of 

a tum, tighten the locl:nu1. 

GEARBOX-AUTOMATIC 
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STALl. TEST 

-Teotin1 

Scn1ceTool 
1sc 6nzc 

The f\tnction of the test is :o deter::tine that the 
torque converter and aeubox are open.tins sati!
factoriJy. The stall speed is the mui"?lum obtain· 
able 1t forced throttle (kick-down) ·Nhile the 
turbine Ls held sudorwy. The condition of the 
e:iame mu.st be ta.ten into :i.ccount when inte.r
pr11tlna a low stall spe<d. 

T.,linl 
l. Allow the enslne 1Lnd gearbox ro 1tt.ai"l norm.al 

oper.uJn1 tempen.~. 
2. Oieck th.at t.be anzbox tluia !eve! is :at the 

upper mark on the dipstick. 
3. Connect the uchometer l.'"ld positio:l it where 

it cm t>. read from the dnver's selt. 
Rid connector to coil - \le :emu.1"!.:al, select 
!'lo. of CyL 
Switch to ·x l 000' .teale. 

4. Ol.ock the whceb utd apply th~ ~and bnkt~ 
S. Apply the foot b rake: ~!ec1 · 1 · o r ' R' .md 

depress the thron:!e to the fo~ed position 
(kkk.c:lown) for not more tr..:m 10 seconds. 

6. Nott the b.i&hest ~/min obui."led .?-'ld re.fer to 
m=utacruren lundbook. or eontlCt S.W 
Technical DcpL 

IMPORT ANT: Ountion of the sr1ll te$t must not 
e:c.c~ 10 HConds. otherwise th<: tnr.smission will 
overhut. 

S4 
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CONVERTER FAULT DIAGNOSIS 

Torque converter f:iults can only be correi;tJy 
dc.lcrmined when ro:ad test findings. tnnsmission 
pcrformanc:c, cncinc condition :.nd stall test re:sults 
have all been considered. 

Slippina su tor - (Sutor frtt--whttl slipping) 

1. lnabiliry to pull away on steep gradients. 
2. Poor 1ccelcn tion from rest. 
3. Sw.11 test readina LOW. 

Seiud s111or - (Stacor free-wheel seiz.ed - unusual 
fault ) 

4. , Reduced maxlmum speed in ;,IJ gears, pr~ 
nounced in top ratio. 

S. Severe overhe:i.tlng or converter and trans
mission. 

6. Stall test readinJ NOR.\IAL. 

Transm.ission slip - (selec1ed g~r c omponents 
slipping) 

7. If fault is apptRnt in both "I" and "R' it is 
usually due to low pressure. 

8. If fault is pment in only one position a faulty 
component is the most likei)' cause. 

9. St.all test readinc HIGH. 

A Turbine - held stationary. 
B. Stator 
C. Free.wheel - one-.way clutch. 

GEARBOX- AUTOMATIC 
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.llECHANlCAL OPERATION 

- Air pressure checks 

>Jr prema.re cltccks can be mide on :..":e ie-art>ox 
assembly to determine whether the c!utchc.s ind 
bro.ke bands are opcratina. The:ic checks ~ be 
made with the tnmmission in the car or on the 
bench.. u:Dns a hish pn:ssure <Jir..Unc. Remove the 
oil pan, the valve body, 1nd the o il rubes. 

I. Front Out= aad Co•cm.or fttd.. 
Apply lllr prwure to the pll"3ge ( l ). U.ten 
(or a thump. indicadna that the clutch is 
tw::icdoning. With the unit on :i tench, .. -erify 
by rotatina the input s.b.aft with 11r pre$SUn: 
a.ppUed. Ketp iir prMSurc ipplied ror 1evcnJ. 
seconds to check for lalu m t.ic arewt. 
lf the extension housing h!l.S b-een n:mcved, 
rowe tb.e output W!t so th.:i.t the a:ovemor 
weisht will k J.t the boctcm oi t.~c usembly. 
Vcrif't that the Y1eiaht move;, 1Jlwa.td.s with air 
pmswo applied. 

2. R=t Cinch 
Apply air pnssu.~ to the pus.:iae: <1). \Vith the 
w:iit oo the bcnQ.. YCrify Ui~t t.1.e clu.t~ :s 
l'uncti~ hy rum.ins Li.e input !hlft. Keep 
air pressuns applied fo r icver:iJ seconds to 
check for leaks. then liste~ for ? ~liump indi· 
a.tins th.at the d utch ts :eleuuig. 

3. Fronc Sen-o 
Apply Ur pn::ssu.re to the 3pply rube IOCJ.rion 
(3) lmmediately a.dja.ccnt to thoe !"!:Jr :-et:t.inina 
bolt. Obserrt the ~c::.ent of t!:e ptitcn pin. 

4. R=t Sa>o 
Apply air pres:su.."'t to t..':e t'.Jbe !oc~::ion (.£). 
<>'He~ the movement oi the scr.:o lever. 

Cooduslons 
lf the elutch and b Ulds operate soat!.sf::c~only with 
air pressure, faulty operation of the tr3nsmission 
indicates maJfunction o( the hyd~ulic c.onuol 
system which will nceesslt:ue remoVl..1S: 11id over· 
h.aWina the v-3.lve bodies. 
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ROAD TEST fttllminary checks 

NOTE: It i.1 impcn ant 10 g3.1n ls much In ronnation 
as possible o n the precise nature o( :i.ny fault. The 
road test procedure should be earned oul in its 
entlttry. as there may be mort than one fault. Refer 
to the "FAULT DIAGNOSIS" cnart and to the 
"RECTIFICATION CHART on P•1< 59. 

L Oieck the fluid level, 11n d adjust if necessary. 
b. Cbeck: the down-shift cable adjustment . 
c. Fully depress the acc.elerator pedal to the 'kick

down• position and check that the carburetter(s) 
is rully open. 

Road Test f ault Diagnosis Rectifation 

J. Check that the stuter will opcnte StU1er will not operate in •p• or 'N' 19 
only with the selector lever in 'P' Staner ope:rate.s in all selector 20 
a.nd 'N' and th.a.t the reverse liaJlts positions 
(when fitted) ope:nue only in 'R' 

2. Apply the Jund and root bralm and Excessive bwnp on enpaement or 
with the ensine idling select '!'-D', ·o•, "'2', ·1· or 'R' 4,3 
"N- 2', 'N-1' and 'N-R'. Curbo• 
engagement should be felt in each 
positio n. 

3. Chc<k the staU speed in T and 'R'. High stall speed: 
a. With slip and squawk in 'l ' l,2,3,13a.d.1 I 
b. With slip and squawk in "R' t.2,3.13u,r ••• 12 

Do not IUD for more dun I 0 Low stall spttd : more than 600 ,.,.,, 
secon<b min below normal 21 

Low stall speed : less than 600 rev/ 
min below norma..I 23 

4. Transmission at nonnal temperature No drive in 'O' ·2· or · 1 • l,2,3,13a.l l,16 
select ·o·; R.eJcue the brakes and No drive in ·o·. d.rlve in· 1 • 1,2,3,16 
aceelerate with minimum thrOltle. Nodri1"C in '0'. "2', '1' or'R' l,2,3,13a.11,16,17 
Cleek for 1-2 and 2-3 shifts. Con· Delayed or no 1-2 shift 3,14,131,5,6 
firm that third sear bu been ob- $Up OD 1-2 ihifi 2,3,5,6,7 .I 3c.r 
tained by sclec1ln1 '2' when a 3-2 Delayed or no 2-3 .iurt (;r nonnal 
shirt should be rett drive in 'R\ omit l2) 3,l 4,J3g,h,c,d,S,6,l 2 
NOTE: A feature o f this tni.ns· Slip or enain• run-up on 2-3 shirt 2,3,5.l 3a.c,12 
mission is that a slight increase in Bumpy 1caMhlrts 3 
throttle deptttsion between IS and Ong in ·o· and ·2· 8 
30 mph (25 and 48 km/h) may pro- Dr>& or bindinc on 2- 3 shift 5,6 
duce a 3-2 down-shift (pan throttle 
down1hitl). 

S. From a standina start. accelerate Slip and squawk or judder on full 1,2.3.131.c,l I 
using 'kick-down', C leek ror l-2 throttle IJIJ<e-off in 'D' 
and 2-3 shifts. Loss of performance and ovcrhcadna 

ln third gear. ~I 
Other possible rault• are .. pven in 
test No.4 Continue u in test 4 
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Road Test Fault Olqnoslo Rectlllc:1tlo rt 

6. L At 40 mph (65 lcm/h) in :op,.., No 3-2 doW!HbUI or ensiz>e btal:fns l,$,6,7,12 
rdcase the accelcntor and sc:Ject 
"2'. (J)ec.t ror l-2 s!uft il..-td 
msm• -.. 
Check for 2-1 roD OUL 

b. At IS mph (25 lcm/h) in =nd No 2-1 down-<hlft and ensmc brU:in1 a,9,10 
sear n:Jouo the o.cceJc:rator and 
select ' I'. Oiedc for 2-1 shift. 

7. L At 40 mph (65 km/h) in top"'"" Tnnsmfuion will oot doW!Hhift 3,13!.s,14 
c1epn::u the acce.lento.r to kick-
dow::i. •hen the serbox ;houJd . 
dowr:Hhift to sccond ~ 

b. At 20 mph (30 lull/ h) in second Trans.:atission will not do'Olln1hift 3,lJC.i,14 
;ear, depress tho 11c:e!er.nor 10 
kic:k4own when tho a:e:abox 
should down-ib.lft 10 fun !!""'· 

S. a. Stcp .. ettpp. '1' lllld :K::dente to Slip. ,quawt or judder cm take-off 1,2..3, 13,11 
20 mpb (30 km/h). O!ccl: for tn 'I' 
ch:::ch slip or bre:ak-aW'ly :11oue Tnrc=missign u~ I 
(squawk) aod that no up-shU't 
oecun. 

b. Stop, en.pp 'R' a.nd rt"e:"$e '!he Slip, squawk or ju.cider on take-of!' l,2.J,lJb,c,..C.a.12 
>dticle ua!n1 Ml throttle if in 'R' 
possible. Ol.ec.lc: (or clutch <1r As at.oYe.. ~tb msine brulcing 
break.1.way noise (sqw,.,,.k) U'lilAble m '1' l.l.3 

SU? but no j\:dda on !like-oil' in 'R'. 
No ~"e bnkml &nilahlc in ' l' l,2,.J.S.9,10 
Dnain 'R' 5 
!lo driTc in 'R', DO enpc lmJcinl t,2~,S,13e,f .a.9, J O. 

12 
Al above, with enaioc bnldn; in 'l' l ,2.J,13c,l2 

9. St1Jp the vthicle fad.n1 downhill. Pu-Jdna pawl ino90ntiY"e 1.1 s 
ipply the br.a.kcs and seiC\:t 'P". Mise:llancou.s: 
Releue the bl'Ua and c.~eci :.."l.~t Sc:ttcll er whine incrnm., with 
the pawl b.oids. R01ppty C:.e b n.kes cnsine speed. Ii 
before d.i.sen;qin1 'P". Rc~~t Cirlnd.iDa or sntins noiM from 
facing uphill &e:ubox 18 

Knocking noise from torque 
:.onverte:r are:i 21 
Ar high speeds i.n 'O' tnnsmission 
dowtMhifts to St'COnd ratio and 
i.mmcdhtely up-shifts ba.c:k to 
third ratio ll 

continued 
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RECTIF!CA TION CHART 

I. Recheck fluid level. 
2. Check manuaJ linkaae :adjustment. 
3. Check adjustment or down"'5hift valve cable. 
4. Reduce engine idle speed. 
s. Check adjustment or front b3nd. 
6. Check front servo Jeals and fi t of rube$. 
7. Oteck front band for wear. 
8. Qeck adjustment of re.ir b:tnd. 
9. Clleck =r servo seal and Iii or lubes. 

10. Cllcok r= band for wur. 
11 . Examine front clutch. check ball valve and 

seals, also forward sun ,ear sh:ift se.:ding rings. 
Verify th.at cup plus in driven shaft is not 
loo.king o r dislodged. 

12. Examine rear clutch, check ball .. ·alve and seals. 
Verify that rear clutch spnns se:u inner lip is 
not proud. Oieck fit of tubes. 

13. Strip valve bodies ~d clean. ch~=king: 
L Primary regulator ~Ive ttieking. 
b. Secondary regul:uor v:iJ .. ·c sticking. 
c. Throttle valve sticking. 
d. Modulator valve stick.in;. 
c. Servo orifice control valve sticking. 
f. 1 to 2 sh.ift valve stick.ins. 
g. 2 to 3 shift valve sticking. 
h. 2 to 3 shift valve plunaer sticking. 

14. Strip governor \•illve and cle:in. 
IS. Euminc parlcinJ pa,.1. gur, and internal 

lil\bge. 
16. Examine one-way clutch. 
17. Strip and examine pump ind drive tangs. 
18. Strip and examine gear truin. 
19. Adjust starter inhibitor switch inv.·ards. 
20. Adjust starter inhibitor switch outwards. 
21. Replaoe torque converter. 
2·2. Examine torque convener drive plate for 

c:racks or fracture. 
23. Qeck engine pcrfonnince 

Selector position 
Ratio 

Applied Front clutch 
Rear clutch 
One-wav clutl"h 
Front band 
Rear band 

Driven Forward sun 
Reverse sun 

Held Planet c-:arricr 
Reverse: sun 

0 
3 
• 
• 

• 
• 

GEARJIOX- AlITOMATIC 

Seltttion 1·esu 

It is Possible to determine whether a clutch or 
band is not operating effective as follows: 

Move selector to each position shown in chart 
below. 

Note whether drive is obtained throu&h com-. 
ponents indicated. 

Conclusions 
a. If a clutch or band functions in one scleC1or 

position the element is nonnal and f1ul1 is 
elsewhere. 

b. If a clutch or band is tried in two positions 
and fails to drive in both, that clement or 
hydraulic feed IJ Su>peCI. Confirm faull by 
using 'Air pressure test' to check for mechani
cal operation. 

0 ,2 0,1 I R 
2 I I 

• • • 
• 

• . 
• . 

• - • -
• • • . 
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FROIO' PIMJ' 

- Remo•• and ttfit 

s.mc.Tools 
CBIV 87, Cl!W JSB 

Remo•tna 
I. Rtmovo the KC:ubox. 
2.. Remove the oil pan. 
3. Remove the ..Jn block. 
4, Pull out me pump :ind .:onve~cr oU Nbn: 

A. Pump oudet. 
a Coi:rt'U1cr inlet. 
C. ~tr outkt or oil .:oolcr feed. 
0 . Pump inlet 'O' ~.ng on tube. 

S. Oiock the i:nput shaft end-r1o3t. 
NOTE: The existin& ~ tr.un end·Ooat must 
bo checked before the front ;>u.mp 1.1 removed 
so th.i t subsequendy due compensation cui bo 
ma.do ror thrust washer wear. 

6. Tllo out the six bolts with sprina w:uhers. 
7. Remove the front pump with its joint wuher 

and tho input sh.aft tluust w.uhc:-. 

Rcflttlns 
8. R.rte·rsc pn>ecdure in l [O i. ::oti:J1: 

60 

&. Retain the thrust w.uher l.'l pos1:1on on the 
C..001 pump 15Sembly us1n1 peuolcum Jdly. 

b. Ute a niit" joint wa:sher an.! t11-"tten boits co 
9to 111bfft (l·l to1·5 k;ifm). 

c. Refill the eeartx>x with Autom:iuc Tnru· 
mission Auid 3Zld check th.e level. 

4 A 

B 

c 
0 
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FROl<r PUMP 

-Overhaul 

OismantUng 
1. Remove the front pump. 
2. Unscrew the five bolts and sprina washers 

securing the pump body to the s1a1or suppon. 
3. Takeout the locating screw ::ind spring washer. 
4. Sepantc the stator support from the pump 

bodywembly. 
S. Muk the outside fa= of the 1eors to facilitate 

comet assembly. 
6. Remove 1he gean. 
1. Remove the scalin-g ring. 
8. ExtnCI the seal. 

Inspection 
9. Cleek the pump body and ge2.r teeth for 

scores and excessive wear: ren\ove light scores 
with very fine abrasive cloth, 

Rewembling 
10. Renew the seal. 
11. Renew the S<aling ring. 
12. Fil the,..,. into the pump body. 
13. uJhtlylubrlc;ue th• gurs and th• sealing ring. 
14. R<Ot the sutor suppon. 
lS. Fit and tighten the locatin,g screw with the 

lock washer to 2 to 3 lbf ft (0·28 to 0-41 
q/m) .. 

16. Fit ond tiiJtten the bolts with sprinc washers 
to 17 to 22 lbfft(2·4 to 4·4 kgf m). 

17. Refit the front pump. 

FROl<r PUMP OIL SEAL 

- Remove and ttfit 

Rrmovi111 
l. Remove the gearbox. 
2. Remove the oil seal 

RcOtdng 
3. Smell the new seal with Au1om1tlc Trans· 

mission Fluid and fit. Refit tht ¥Ct1rbox. 

GEARBOX-AUTOMATIC 

T 1glnerun, Srqurnce 

l. Torque set to 2S-3S lbs. ins. 
2. Torque setto 17-22 Jb .. Ct. 
3. Torque set to l 7-22 lb$. fL 
4. Torque setto 17-22 lbs. ft_ 
S. Torque setto 17-22 lbs. fL 
6. Torque set to 17-22 lbs. ft. 

(Recheck after tightening 1-0). 
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FROl\'l' SER VO 

R.emo.U.s 

I. On.in th• r<itbo•· 
2. RemOYe tho oil pan and jouit """3Shc.r. 
3. Rem01e the front kr'VO ipply uid :eic:J.5.C oil 

pipes. 
4. R.el'DOf'C the two bolts with spring ·NllShen. :ind 

tab out the rront serro. 
S. El<<rM:t tho br.U<o band suut. 

R.dl.ttins 
6. l..oate the srnn on the front brJ.ke band with 

petroleum jelly. 
7. Llx.2te tho s.ervo. reui.n in pcs.ition by tooscly 

f!nina the (ront reuining scrc•.v. 
8. Position tho adjustina scr-ew so tl!3t :t pro

UUdes 1/16 In (1-59 mm) th.-ou~ c'le lever 
um. 

9. Set tho s;rrin.1 pcsition on t..':te 1djusting !Crew 
<>-062 to 0-12• in ( l ·S7~ to 3-P9 :nm) b<
hind tho lntt. crlJWUls t.'ut t.'le s;;r"..:ll mn is 
c:o~y positioned to e:ng:J4e the ;:ii.ire slot. 

10. Assemble the plate to the $Cr10, ensurina dat 
the qnlns um._,.. the slot. Fir.g<r tighun 
th• rear bolt.. 

II. Refit Ibo sCTTO pipes. 
12. natucn the servo retaining bolts to 9 to 12 

lbrfl(l-1 to l ·Sksfm). 
13. Position • 0·02$ in (0·63S mm) feeler s:iuge 

between tho screw :i..nd the sc::-vo ~lunger. 
14. Tlshten thoadjust!ns=w 10 10 !bf in (0-1 IS 

leaf m) and remoYe the feele r yiuge. Check th3t 
the sprin1 trm is correctly e:ig:iged in Li.e 
plate slot. 

IS. !I.flt the oil p11n. 
16. Refill the scarbox with Automatic Tr:i.r..s

mission Fluid and check the ;evc.i. 

FRONT SERVO 

-0.<Thlul 

Disnuntlins 
I . Rem~ tht front servo. 
2. Remove the snap-rin1. 
3. Remove the piston sleeve, p1.ston i.'ld spring . 
.a.. Remove c.ho piston from the ~lee ·1e. 
S. ~ out the lever pivot pm froo :!le body 

~d remove I.he le"'r. 

!rupee: rlna 
6. Check the 'O' rinp :and o il seJJing rings ior 

Sil?'IS of deteri.or;itlon or J J.rn3¥'!: re:-:ew the 
rinp u necessary. 
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1. E~J.minc the piston. s.lee-ve and body ror 
mck.s, .scritches :ind we.:2.r. 

Re:issembllns 

8. Reverse the procedure in I to S, notina: 
IL Lubric:ue COmpQnents before usemblin&. 
b. Ensure th.:at the ptsto n llld lever move freely. 
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REAR SERVO 

- Remove and refit 

Remo•ina 

1. Drain the gearbox. 
2. Remove the oil pan. 
3. Remove the rear servo an.J rear clutch apply 

oil pipes. and the front servo apply pipe. 
4. Remove the two bolts with spnn1 wo..shers and 

take out the reu servo. The front bolt i.s 
dowelled and also locates the centre support. 

S. Extnct the brake band strut. 

Refitllna 

6. l..ocate the strut on the rear servo lever. 
7. Position the rear se ... ·o. loc:1t1ng the strut into 

the rear br.tke band, and tighten the bolts to 
13 to 18 lbf ft (1·8 to 3-7 kgf m). 

8. Adjust the rear brake band. 
9. Rent the oil pipes. 

10. Refit the oil pan, tigh1enUi~ the boiu to 9 to 
12 ibf fl (1·2 to 1·6 kgf ml. 

I J. Ren.11 Che aearbox with Autom:ttic Tr:ms· 
mission Fluid and check the level. 

REAR SERVO 

- Ovemaul 

DlsmanllU.1 
I. Remove the rear servo. 
2. Olscn.a.aae and release the re tum spring. 
3. Withdraw the piston assembly. 
4. Pttss the lever pivot pin from the body and 

remove the lever. 

lmpection 

s. Cleek the ·o· rin& ror sifns of deterioration or 
dama&e; renew the ring i( nectssary. 

6. Cleek the piston and bore for cr~cks, Kratches 
and wear. 

R.._..embllna 

7. Reverse procedure in I to 4 notjna: 
a. Lubricate components be(ort 3ssemblina. 
b. Ensure the piston and lever move freely. 

GEARBOX- AUTOMATIC 
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OlfTPUT SHAFT AND RING GEAR 

- R.cmo•e and refit 

Serrice Tools 
CBW 358, ISG 1205, l 8G2 

Romovina 
l. Remove the aeubox. 
2. Qean the exterior ~ina with pu:lifin. invert 

the unit and place o n tool CB1N 3 5B. 
3. Remove the oil pan and jo int w~hcr. 
4. Release the downsh.ift inner c:i.blc from. tbc 

dowruhlft =· 
S. Remove the magnet and puU out r..ie o il rubes. 

Remove the three bo lts with spring washcn 
and lift off die vu.Ive block. 

6. 'Pull out the pump :ind converter oil rubes. 
'A' Front pump inlet ·o· ring on rube -
'B' Converter outlet 
'C Converter inlet 
'O' Front pump outlet 

continued. 
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7. Remove the two boll$ with spnnJ w:t.Shcn and 
take out the front servo and extr:act the front 
brake ba.nd strut. 

8. Remove the two bolts "'ith spring washers and 
t:ake out the rear servo and cxtr.lct the ~ar 
brake band st rut. 
Front bolt securing the rear servo - dowelled 
bolt which also locates the centrt support. 

9. Remove the front pump and input shaft thrust 
was.her. 

10. Remove the input sh3ft and front clutch 
assembly. 

l 1. Remove the bronze and stetl thrust washers. 
J 2. Withdraw the rear clutch and foN·ard sun gear 

assembly. 
t 3. Squeo•• the ends or !he rronl brake band 

toacther and remove it from the casina. 
14, Take out the two centre support bolts with 

lock washer!. 
IS. Withdraw the centre support and pl:anet gear 

a.uembly with its needle thrust washer from 
the casina. 

16. Squeeu the ends of the ru: brulce band ro-
1ether and remove it from the casms-

17. Remove the speedometer dn,·c pu11on. 
18. Uoins t8G ' 1205 to hold the output shaft 

na.nse. remove the locknut and plain wuber. 
19. Pull the flange from the output shaft. usin& 

1802. 
20. Remove the screws with spring washers secur

lna the rear extension to the ge:ubox ease and 
withdraw the rear extension. 

21. Withdraw the distance tube and speedometer 
drive scar; retrieve the drive b3U. 

22. Remove the circlip retaining: the- governor and 
withdraw the governor assembl)'. retrieve the 
drive ball 

continued 
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2l. Withdnw the output $!'l:iit ind ring gcu 
u.sembly. t2.lcina care not :o cb.::narc the sur
face of the rear suwcrt be:..-'..ng U\ t.":e -.::mni. 

24. Remove the output shift t.'lr~t •.v3sher. · 
25. Remove the map-ri.n;. 
26. Withdr.iw the output sh.:ift from the ri.ni s~u. 
1i. Rtmove the id.iptor pl:i.te. sc:eured to :.i~ ~ 

box c.uina by fi•e screws wnt spr.n; wishers. 

Rdittin1 
28. Fit tho output sh::a~t to the :innulu.s ~d secure 

with. the sn3~ri.n.1. 
29. Fit new oil ~a MP. 
30. Usins peaolewn jelly. sue~ t.'1e output shaft 

lhrust washer in position •Nit.'l 1u t:abs ~'\St 
the a.sins so ~t ant t:ab is :t the top ( with 
gearbox lnvttted), 

31. lnmll lhe output shall mcmbly. 
32. Locate the adaptor pl:ate o n ':he re:ir or the 

wUL 
33. Place the ~ band in the c.1Silli ind loc3te it 

in the correct position. 
34. Retaln the needle thNSt w:ishi:r . .,2c:ki.ng j>l::ite 

to c-arrier, u.sina: petrolcur.i Jl!'ily. 
35. L'Uu.ll the centre su;ipor: 1r.I! pluct ieu 

cuner usembly. en.s:ut"" .. ~; :~t ~:ic oil feed 
holes lrt Uppcr.n0$1 \ ._.,;:~ felt~X t.'"IVCrted) 
J.nd the 1ocJ.ting holes Jre J!i;::cd ·.vith those i.n 
c:uina. 
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36. Fit and datuen the two loeatina bolu with 
washers to I 0 10 IS lb( It (I ·4 to M k1f m). 
The was.hen ttt a.s a ~ :and must be fitted 
arith their O,at fsce:s a.p.i:J.st the cui.nJ,. · 

37. Revene procedure in I to 20. notln1: 
a. Re lain thrust was.hen us.ins petroleum jelly. 
b. Use a new joint washer and tighten l.he rront 

pump bolts to 9 to 12 lbf Ct (I· I to 1·6 
kaf m). · 

c.. Tiahtcn the .u.r servo bolts to 13 to 18 
lb((\ (1·8 to 3·7 k;f m). 

d. Tia,htcn tl".e front 1Crvo bolu to 9 to 1 = lbf 
ft ( l · I to 1·8kgfm). 

e . Ad.Just the front ltld re2t b r:ike bands. 
(. Ensure the governor is fitted with its covcr

;:il.J.lt: iway from t.'tc rtubox. 
JS. Refill the r-:irbox wuh Automadc Tr:uu· 

mission Fluid and check the level. 
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PLANET CEARS AND CTh"l'RE SUPPORT 

- R.Hnove and R:fit 1 to t 6. 1S to ~ 

- Overhaul I to 28 

Serrlce Tool 
CBW 358 

Removin1 

I. Remove the sea:box. 
2. Ce:m the exterior C3.Sing wtth p:inffin. i.nven 

the unit and place on tool CBW 358 . 
3. Remove the oil pan a.nd joint w:u.loicr. 
4. Rel...., the downs.'Uft inner e>blc from the 

downshl!t cam. 
S. Remove the mqnet and pull out the oil rubes. 

Remove the three bolts With sprin& wa.shen 
and lift off the valve block. 

6. Pull out the pump and convener oil cubes. 
•A' Front pump inlet '01 ring on tube 
'B' Convener outlet 
·c Converter inlet 
•o• Front pump outlet 

7. Remove the two bolts with spnna washen and 
take out the front servo. 

8. Extrx1 th• front band strut. 
9. Remove the Crontboltsceuring the rear servo -

dowelled bolt which also loam the <entre 
support. 

continued 6 D 
c 
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10. Remo .. me Crom pwn:p i.ad invut sh.alt thrust 
.....n..-. 

11. Rcm01e the input ih:iit and rront clutch 
,_,,bty. 

12. R.omo•e chc bronze and steel thrust washers. 
l3. Witbdnw tho rear c!-.Jte.1. ind fol""N:i.tdrunicu 

wembty. 
14. Squecu. the ends of the fron t bnkc band 

to;ethtt aod rrmare it from t."l~ a.sin&-
15. Taite out the nro ec:it:r: Npport bolts with 

lock wash=. 
16. Wi:.bdnw tile c:e:nm- sucoort ind planet FU 

MMmbly with its ntedl~ th..'l!St wuher Crom 
tho cuin&. 

t1, S.pa1ue tbe c:eorn: suppon !:om t!le plL1et 
sear ~atricr. cum the support to rel1.~ the on.e
way c!utch. 

18. Wlthdnw tho one-way clutch. 
t 9. Lever out tho circlip. 
20. Remove the onc--way cluu:h outer rJcc. 

llllpocdnJ 
?l. O\eck the scan for ·.worn e r dim11ed te-c:th; 

check the 5t of th.e ge3l' t 3mcr puu. 
22. Cleek ll:re condition o( onc-w:i.y .:!utc.!L 

RollrdJoa 
:3. Loar& the outer rxe L, the pl:a...,ct ~ 

canicr with the C:::.rd.ip uid iruu.l.l the on~way 
ctutc.h. with its lips facing cutw~dS. 

24. Assemble the cientre support 11id the planet 
pu carrier (with centre support faei.na you ind 
held st~tionuy, pl;1t1ct a:ear c:irrier should 
rotite i.n clockwise direction only). 

ZS. Retain the needle thrust wuh(:, backini pl:ite 
10 ar:ier. usinz petrolci.:m ;eUy. 

:?6. lnsU.U the centre support i.o'\d ~linct seu 
canicr uwmbly, e:uunn1 t~:l..t :he oU feed 
holes are uppermost (wlth ~:u~it uive:ned) 
and the loc:iting holes iR J!i~cd w1t."'I th~ 
in t.hc a.\ln.I-
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ZI. Fit &nd tisbtcn the '""° IO<>tin& bolts with 
....iien to 10 to U lbf ft (1-4 :o l ·S qf m). 
Tne wuben act u 1 seal and must be fined 
with their ~t fu:a api.nst the casi.na. 

28. ReYerse procedure in I to 14, notina: 
:a.. Rct.ai.n thru$t wash.en usina petroleum jelly. 
b. Use lnew Joint wuher :1..nd ti&hten the front 

pump bolts to 9 to 12 lbf fl ( I · I to :?·6 
k;f m). 

c. n&hten tnc rcu sc:..,.-o bolts to 13 to IS 
lbf ft 0·8 to J. 7 klf m). 

d. TiJ.litcn th.c front wrvo bolts to 9 to 1: lb{ 
ft (1-1 to l·S ks( mi 

c. Adjust the front and ~u br:ike b:uu1s. 
(. Refill the icarbox ,.,th Automatic Tflllj· 

mission F1u1d a,nd check the level. 



INPUT SHAFT 

- End-float check 

-Tools 
CBW 358, CBW 87 

Checking 

1. Remove the seubox. 
2. a ean the exterior casing with paraffin, invert 

the unit and pl1ce on tool CBW JSB. 
3. Remove the oU pan and joint wuher. 
4. Release the down.shif t inner c3ble from the 

downshlft c:am. 
S. Remove the magnet md pull out the oil tubes. 

Remove the three bolts \lo'lth spring was.her$ 
a.nd lift orr the v~Jvc block. 

6. Camp CBW 87 to the converter support shaft. 
7. Gently lever the gear train forward and adjust 

tbe se:rew or the tool l.lntil it juJt contacts the 
end of Lbc input sh.aft. 

8. Lever tho clutch back. usin& bght preuun:. and 
measure lhe pp produced bc1wccn Ute. tool 
and the end of the shaft. (See Dat1). 
Remove the tool. 
Fit new thNst washers if the end-float is 
excessive. 

Refitting 

9. Reverse procedun: I to s. notins : 
a. Use 1 new joint washer and tiahtcn lhe oil 

pan bolts to 9 to 12 lbf ft ( 1·2 to 1·6 
kgf m). 

b. Refill the aerubox with Automatic Tr.LJl$o 
mission Fluid and check the level. 

DATA 
Input shaft: End·floal 

Thrust was.her thickness 

GEARBOX-AUTOMATIC 

0-010 to 0-030 in (0-2S to 0-75 mm) 
0-061 to 0-063 in (I ·97 to 2·03 mm) 

69 



GEARBOX-AIJTOMA TIC 

" VAL VE BODY ASSEW!LY•• 

- !Wno ... :u>d mlt 

RamoYias 
I. Dr* the poiOox. 
2. ~tn.oilpUL 
3. Remove mo macD•t utacbcd to one or the bolt 

heads. 
4. Rel- en. dOW1Hbilt inner c:ible from the 

do"1Hhift cam. 
S. Pull out th• oil con.aector pipC3. 

•A' Rear SCTO "C" Front Je:TO re!cue 
'B' Rear dutch •o• Frcnt SCT"f'o apply 

6. Ra""""' me lluu belt> with SJJ=s wuhen. 
7. Rem.on tho •s!Te blocl:. = bly, 

IW!tdas 
8. Ravcrse ~w-u l to ; • r.ori.i&: 

~ Emu..-e tho oil pipes arc ;:u:s.hcd !uily i.oto 
plaa:.. 

b. U.. • . ... pol:.et >nd ~:•r. the oil pm 
bcllsto9to 121bC!\ (l ·Z:o 1 -o~afm). 6 c. Rcll'.11 the partcx. 

Sc 
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VALVE BODY ASSEMBLY 

- Overhaul 

Oi.snun tling 

l. Remove the valve body assembly. 
2. Carry out air pres.sure check) and rectify f:iults. 
3. P:laoe a sheet or clean paper over the bench. 

Remove the six short and two long screws 
retaining the oil tube plate 10 the separating 
plate. 

4. Rlmove the two shon and two long settws 
retaining the s<>vcmor line plate. 

S. Remove the two long screws retaining the 
down-ihi!t cam assembly. 

Continut:d 
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Upper Valve Body 

6. Remove the rwo sh.on S...'""!'CWS .ind ~ut short 
i.crews, one 1·4 in (3S mm) ?onv rctalnina 
upper vo.lvo body iwembly. 

1. Remove the rront end plare. 
8. Wlthc!nw tho J.l !llift valve spr\ni and pluniCT. 
9. Withdr.aw the 2·3 shift vaJ.'l't plunger. 

10. R.mO'to the re:ir end pL1le. 
11. W\thdnw the 1-2 shift ,,aJve. 
12. Wicbdn.w che 2-3 shift r.Uve md q>MJ. 
l3. llomoYo the sop~ pbte. 
14. R.tmov. eonverternyton outl:l ball and tprln&. 
IS. RernoYe the ~2 shift restnc:c r Stc:J blll ind 

sprina. 

Continued 

72 

-XwARNEH 



BORGXwARNER • 

l.ow•r Vol•• Body 20 

J 6. Remove the manual control valve. 
17. Remove the down-shift vaJvt' and spring. 
18. Wlthdr.i.w the stop p late fo r lhc throttle valve. 
19. Remove the throttle valve and spring. 
20. Withdraw lhe retainer for the throttle valve 

sprin&. 
21. Remove the end plate rrom the lower body. 

releasin1 the screws progrcssavely. 
22. Withdraw the spring.. sleeve 2nd primary 

reaulator valve. 
23. Withdraw the spring and SC"condary ttgu!ator 

valve. 
24. Withdraw the stop for the servo oririr;e 

control vatve. 
25. Remove the spring and scn·o onfice control 

valve. 
26. Withdraw the dowel pin :ind retainer f'or the 

modulator va.Jve. 
27. Remove the modulator valve. plua and spring. 

bupecrina 
UI. a eon oil pans in cl<>.nu1& solvent : dry by 

blowina with air. 
29. Check all nwd p3S5ag<S for ObStrUCtions. 

Inspec t valves, bores, mating surfaces (or bum 
or scorin&. 

30. Cheek the springs. 

A.uembllns 
31 . Lubrtc::ite llll components in clean Automatic 

Tn>nsmlsslon Fluid. 
32. Reverse the procedure in I to 27, verifYin& 

that UI valve$ move freely 1.n their bores.. 
Ti&hten Ill screws evenly 10 I · 7 10 Z·S !bf ft 
(0-23 l O 0-35 kgf m). 

GEARBOX-AUTOMATIC 
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TORQllE SPEC!FlCATION CHAR7 

APPLICATION DESCRlPTION LBS. FT LBS. INS. 

Convener to Drive Plate 3/8-24 UNF 25-30 300-360 
~tension to Cue 5/16-18 UNC 2A x 1 9-12 108-1 44 
Trans. C- tQ C:mv. !Una 5/16-18 UNC 2A x 7/8 9-ll 108-144 
OU Pin IQ Case 5/16-18 UNC 2A x 5/8 9-12 108-l.W 
Front Serro to C- 5/16-18 UNC 2A x I 9-12 108-144 

5/1 6-18 UNC lA x 1.3/8 9-12 108-144 
Rear S<m> to Case 3/8-16 UNC 2A x 1.1/2 13-18 I 56-'.!16 

3/8-16 NC 3 13-18 1S6-216 
Pump Adaptor to F /p Hslli 10.24 UNC 2A x 5/8 2-3 24-36 

S/16-18 UNC 2A x 7/8 17-22 204:-264 
Pump Ad1ptor to Trans CQSc 5/ 16-18 UNC lA x 7/8 9-12 108- 144 
Rnr Pump to Case l/ 4-20 UNC 2A x 1.1/8 5-8 60-96 

10.24 UNC 2A x 1.1/8 .2-3.5 24--42 
Mllnu>I Sh•it Locknut S/16-24 IJl'IF 23 1-9 84-108 
Pressure peinc o.n Cue 1/8-27 l>ry,..J NPTF ..._5 -'8-00 
OU Pin Dr.lb Plug 3/8-24. 3/8 9-12 108-1<4 
Upper Valve Body/ Low..- Valve Boey 10.24 UNC 2A x 5/8 1.7-2.S 20-30 
Lo..., Val•• 8ody/1Jpper Valve Body 10.241.i"NC lAx lS/ 16 1.7-2.S 20-30 
Lower Valve Body/Upper Valve Body 10.24 UNC 2A x 1.3/8 1.1-2..5 :0-30 
Lo~r Valye Body/Lower V~h·e Body 10.24 UNC 2A x 15/ 16 !.7-2.S :0-30 
OU Screen .t Lo'""' V/ B Lower V ·B ( '.!02 I 0.24 UNC 2A x 2 1.7-2.S '.!0-30 
Front Oil Screen/Lower VMve Body 10.24 UNC 2A x 3/8 1.7-2.S 20-30 
OU Tubo P1ate/ Lower Valve Body ! 0.24 UNC 2A x 5/8 1.7-2.S 20-30 

End Plate (238)/Lower Valve Body 
10.24 UNC 2A x 15/ 16 1.7-2.S 20-30 
10.24 UNC 2A x S/8 1.7-2.S W-30 

E.-id Plate (!32)/Uppcr Valve Body 10.24 UNC lA x 3/8 1.7-2.S 20-30 
End Plate (231)/Upp<T Valve 3ody 10.24 UNC 2A x 3/8 1.1-2.5 20-30 
Lov..r va1 .. Body/C:ic 1/ 4-20 UNC 2A x 1.1/4 S-8 60- 96 
Rear Oil S<reen .t Lowe< Valve Body Case 1/ 4-20 UNC 2A x l ,_. 60-96 
Lower V.iJve Body!Cam Bnckct 10.32 Ul'IF l A x 1.7/ 16 l.7 -3.S 20-4~ 

Gov. Inspection Cover to Ex:en.s!on H+ng l/4-20 UNC 2A x 1(2 4--5 48~0 
Covemor Cover Plate to Governor V:llve Body 10.24 UNC l A x 3/8 l. 7--4.0 20--48 
Front Servo Adj. Screw Locknut 3/8-16 UNC 28 15-20 180-240 
Reo.r S.tvQ Mi. Sc:<:w Loek.,ut 9/ 16-12 \INC 2A 30-'0 J60--480 
St.uter Enhibitor Locbut 7/16-1 4 UNC 2B 4-6 43-72 
Dowruh.iit V~v~ Cible Ad.:aptor 1/1·13 UNClA S-9 96- 108 
Filler Tube Sleeve IQ U<e Ill B.S.L 25-30 300-360 
FWer Tube to SleeTe 1.1 /16-16 Ul'IS 17-18 204-216 
Stonesuard to Convener Houstng 8 speed ocrew l /2 lQOI l.-<-1.6 16.8-19.: 
Couplina Flan;e to Driven Sha(t J /8-24 UNF lA (wedsJok) 20-25 240-300 
ExwnsJon Hewing to Tnns. Cuc: 7/16-14 x 1.3/8 40-SO 430-600 
Screw-Couplina Flan11= l /2·20 x 1.1/4 40-50 480-600 
Nut - Coupling Flan&< 3/ 4-16 UNF 55-60 660-7:0 
Nut - Couplina Flanic l6M/Mx I WM 5S-60 660-720 
Connector Oil Cooler 1/4-18 Dryseol 12-15 144-180 
l'-tut - CoMector 1/2-24 UNS 10-12 l'ZO-t-W 
Ctutn: Support to C'.ase 3/8-16 SC.3 10-15 IZ0-180 
Boh - ~rnor R.cu.ining 
Support Su~p t.'i & RH to Ma.inc;u.e C~:;,tre 

~24 ~t~I x 2 ~™ pi:ch 15-18 180-'.!16 

Suppon Srud 3/8-16 UNC 28 13-18 !56-216 
Support Str.ip LH &: RH to Conver~er P.sng 3/8-16 UNC lB x 3/4 25-30 300-360 
00 pan to conv. h.sn;. 3/8-16 \INC lA x :.1/ 4 ll-18 156-216 
Nut - C<UQling Flo.nit SIS UNC Nyloc S5-60 660-720 
Staner Inhibitor (self sc:nina> 1/16-14 UNC :s 6-S 72-96 

H 


