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LAYCOCK DE LLE OVERD RIV E 

Tile 0"<'11'(\1'1"(1 is an addltiooa' 11 ....... umt ~w""n the 1l""rOOx "00 l'f'O,><,llor "hllf1. When In opoNltion 

i t DJ'Ovi(\e. a h iahor ovo r aLl 11""'1' ""UO ,I>. .n III.~I IIlv,m b)' I ll" fma l d";v,, eT'O"" "hu<!1 "lid Pln ,on. 

T hll I>rlm~ry ObJOCi of an OVI'rut""" i .. 10 ,,,,ovld,, open rove cru i .. ", .... ;'It n" ,:I'll'" '' 111100<1 10,,"01' th a" i\ 

would be In nOl'mll1 lOp Il'''',.. Th , s .... 'duced Clllun" .. I'"'' d }!''"'''' .L co" .. I .' 0 r ,J b I 0 rO(lucI,,:m in ,"' l rQ l 

con6umptlon and IncroaiOc In eng"'" hf", Ov"'~II''''''' m"y " ' ,.0 1.>., u60d Orl th e ,,,<1;"0<,:1 lie. '"'' t o cnha " c" 

p(lrfo rmancc or 10 provide 1."<'''.)' " nd c!ulch lc"" "" .. ,. ch""IlHlIl for ,,~"ml'lt, In IOw" 11'.,re,,:: . 

Two blU"C s ''!ot; of unl' a re produced. known :.. ' A' "nd '0' ,lLl)!;tr;' \<l<' ' n "'IlS . I ,'nd !l ,..""."'''t;v"l),. 
The form er . Ii 1h" Iura"" .. "" und It; used on c., .... h..VIIlI! "I\j\ '"'' C.'l~'CIlI"'" 01 •• bout :! 1I1rc6 .. nd upwards 

and the '0' Iype on tr.maLler coN>. 

. , " 1 

The 'A' type ,. a va ila ble wit h ac.lr Ntloa of CII""" 0,716 0,' ",6~~l to J ,,,,.1 Ihl' '0' I yl .... wi l h ""Ilos or 

either 0 ·756 or 0·80:2 to 1. 

The overdri ve " OpeNltod I)yan o lcx: tr'c " ol unol d control I ..... I»)' 11 ".dICt l, us ..... l ly mountod 011 tho 

steering cOl um n or rallC I;} ""ncl. An Inh,bltor ,.w ll ch I!llnv"ri"bl)' rllI .... 1 In IhO I'I'''Clrlcn l CIrcu it 10 P~YOnt 

enaaaement of oyerd""'e in rcver .... nnd IIOmll Or a ll or the ,nrll "<>cl $:C,'I'S. 

Oyordrlvo con be onl"200 or dll;l"ng.l,IIud oill w,lI nl .. ny "I""od but useo ll )' 01)0\,0. 911)' J!I m.p,h . In lOP Iloar . 

11 ShOuld Dc oper;>tud wl l houl using Ih e clut ch po,.odil l .. nd m .1"y Ihl'O«IO opon lng I)ocau&e ch" ,,,,it is deslllnod 

10 be enaaaed and di .. cnaaacd whon tNn"mminll lull pOwor. 'l1, e Onl)' 1"'«iluUOn n e<;cssar)' is 10 aVO id 

dlsonaaglng overdrive at . 00 hiah a ro..od SP«.'(I. ".,rt,cul.I .. I )· "'ICfl u"ing it In an illl.llre<;1 aliaI', since th is .' 
would c:oulJO o~c Ol's lve ellM inc reVOlutIOns. 

WO RKIN G PRItl:CIPLES l' A' ,,00 '0 ' T YPES) 

The Overdrive leaN> are e",cyehc ..In<! oon .. ,ht of a cent...,1 sunv' heel mcstlln .... ",Il'lh""" planel acars 

which In turn mes h wilh an Inlernally looth L-G .. nnulu,.. The pl"nCl c"r,'I(,r is dllllChcd to th.., [npul shart and 

the annul",. i. inlcaral Wllh the outPlll bh ... rl. 

The ""il i. shown diaarammat ically In p,lt. 1. 



An oxton",lon 01 the lI11aroox m,"nl:lhaft ferms the overd .. ivo ,nput IIhi!h. In dlroct d .. lvo (Pig. 36) POwe .. 

i. t .. ansmiultd trom thi s s ha ft A to t he ,nn" .. memb~ .. of " uni.din:<;IIonal clutch Nand thon 10 Iho O\1tor 

membe .. C of .his clutch through rollel'1l B 'o\'h'ch are driven UP 'ncllnltd raccB and ",edie !)e .. ,,~n . he Inn", .. 

and Out .. r m .. mbe .. s. The Oute .. membe .. C form~ part of th e COfTlbmed annulus H "nd output shaft D. The 

1I0a .. t .. a in ;'" ""ope .. ative. A cone ClutCh E is mounted on tI'" exte"""lIy SPlined e xtension F of the sunwheel 

a"d is loaded On to Ihe annu lus by a ,,,,mber> of spr>ings which have th e ir> reaction ajla,nst Ute casing of the 

overdrlvo unll. The SprlflJl; 10<1<1 III IranllfTliLlcd to the elutel, member throu.ah a thrust rlne and ba ll bearing. 

This ar""ngemont ca\1s",) th e inn" .. frictionlinlnl! G oftho cOn~ ClutCll lo cOntact tl'" outllr COnll of 11111 8nnuiL.18 

Hand rol lltll with thll a nnululI , whtlst thO sprlnllS ,LOo thru ~t rlnll rC!m(t in s tllt,cnary. Since the lIunwhco \ 19 

splinlld to the c,,"ch member tho wholo g<l<lr t,'aln 18 Iceked. pe .. mlUlng over_run and .... v .. rs .. 10rqu .. 10 be 

transmitted. In '0' typo un,t .. oddltlonal load 's Imp.,Mo<! \0 the clutch m"mber. durine Ov .. r _run and 

rever8e. by Ute sunwheel whIch. dllo to thc helIX anllla of it .. It.", .. teolh. tnpusts r .. a!"Ward and has fo ~ ita 

""action mambo .. the cOne clutch. 

Fi&. 3b shows Ihe posItion of the cone clutch whon cver<!rlve is e08"8"d. It WIll be Seen that i\ Is no 

latlJl;er In contact with the annulus. but h",. moved for",ar<! so thal rtS ou."r fdeLla n lining J is In contact 

with a b .. ske rltlJl; K formLll II. pal't of tho overd .. ive caSinl!. The sun",he,, ] I to wh,,,h the elutell Is attached. 

I .. theretOI'll held Slationury. Tho pl"net ""rpicr L rot"to~ wllh the InpUl Shaf t A end tho planet wheel8 M 

sre "auSed le rotato aoo ut theIr awn ,n o,. _",d drive tho nnn ulu" at D t .. ,nor speed IhDn thC InPILI SMft . The 

unl _dtr&etlonal ClUtch Dllaws th'8 s,n" .. tllo Outer membor C c,' n ovOr-run the Innor membe ... 

Mov(lment of the cone ClutCh ,n a forward d,reCl1on IS offccted by meenS of hydr(!UIlC prell8ure which 

scts upon t",O p is,ons when a valve tS o penod by opor"l1nll the d .. iver_controlled solacto .. switch. This 

bydrauli c prossure OvercomeS the sprlrtjlS which la"cl tho Clutch mambe~ on to the "nnulus and cauSeS 'hll 

clutch to ellllage the br"k" ",nil; with suff,clent lo"d t o ho ld thc sunwhccl ,n rest. 

H:,rd .. aulic p~ e s8upe IS developed in the sys tem hy a rlW1Jler PUfTlp. eilm opeN.ted. from the InpUt shaft. 

The pump d""ws oil throulI;h a wire mC,.h flltcr. In which I~ inco .. pOrated a mallnet . (!nd del lvel'1l it 10 t he 

opersting valveef Ihe unit. 'A' type unLts ,ncorpOrate a hy(\rauUc .. ccumulato!' In th e clrcu;t bUt In . he '0' 

type units the werklnll; pre8surs le controlled by a rollef vlllve. 

P .. essure variea accardln~ to the 10;;lall«lIon but In 'A' type untl8ls uSuttlly botween 360_520 Ibs/sq .lns. 

and;" 'D' type units bet ",,,,,n 470_520 IbIlJS<j.lns. Append;x A e i ves the correct hydraullc pressure tor 

various pl'OducllOn un"' •. 



OPERATION OF OPERATING VALVE 'A' A:><O '0' TY PES 

c 

FIg, <la shows tho l><>o;IllOn of tho opcr,"llng V" I v 0 ,n O'I'(>C' 

drive. In Ihi .. PD5i1,on the bi<ll C '''' On the boat ,n the """'"8 "n<l 

i ll(l latlne the suppl y 0 from tho OPDrat LRR cylinders E. FIQ. ~b 

shows Ihe pOSIt ion of the oper,,"ng v"lve In the ovordr,vo PDsa lon, 

h e re t he valve h"s been 1, (te<1, by "ellon of tho ",,10"0" ) <""wing tho E 
Cam A to rotdtO. 11fl.,ng Ihe bul l off tho "e,iI ,n the ca",n>! Md \ 

seaJj~ off the top of the v"lve. This "lle,""s oil \.Imlrr r>r<:ssur<, 

10 Ir a nsfor from 1><>1'1 0 to t he opcrHI,nA cy ll ndor .. E. On 

retumln,'o d,rect dr,ve. F'I. 4" th~ 0 ,1 from the "p~r'''''1j! 

cylindors '" cxh"u"lcd down 'ho h 0 I lo w ~t"m of 'he ,,"lvo ,,,,d 

through t he roo;Crlctor C. On "ome ' 0' type un,t " thero IS no 

pressure ,n d,rect dr,ve 'Hnc" " 1><>1'1 0 bnl",," tI,n b"ll """"nil 

allows the oil to ,,.hauSllotho "ump v\" lllehollow o[>er;llinll v"lvo. 

In ovard ro ve thi .. ,s s " "leO Off by U10 b,,11 valve and hellce t he 

pressure b\lIlds uP. 

L!JBRIGATIOr.: 

Fig 4 

Tho i"ilrbo' "nd overdrIve un,t . I>o,nll ~<1J,)C ' '''' ' usunl1)' t~w" a common OIl supply "n<1 tho e ll lovel Is 

in<1icated by a levol plug Or dip","cl<. ,n l he Re.,rOO x. In eel'l"'" ;lppllC<ll'Ons t he overdr,ve unll m"y h"ve an 

Independent supply. ,n wh,ch C""e "",epar",,, f, l ler J>lull IS J>roviOro . S"I~lr ... t e lIr."n plw:s "re provide<! for 

U1e gearOO. anO ovordrivo Unit. ;,md bolh m ust be rQmoved whe" lIralnin>! 'he 0,1 " ven tho"llh IhQ two s)'S'ems 

may be connoctoo. Tho lI"U,",e f,ltor In ' he overdl"lve unll shoulll be remove·t! "nt! clanned whenever Iho oil 

is chanlle <l. In ' A' typo u""s 'he filler,s ilccc>;s lble "'hen the <I""ln pl~ ,s removed . On '0' type umlS 

r"move th" rectangular pl",c Ref . A On f" II. 6 wh,eh is secured by f"ur setserc",,, . 

Lmer '0 ' 'ype Unit .. have l"br,eM,on V][l a orllhnJ! ' n Ih" m.J,,,,,hoft; the "1', 11 oil from the rc licf ""Ive 

Is diverted through <lr, ll ed LXl~""RO" 10 " bus h ,n tho front C""'''S< . "e,1 from till" Into Ihe flh" rt and along 111<) 

centre dr,lling to thc rcar b""r, "S< In ' h" "nnul us. From here Lite oil [XIS"'''' duo 10 ccntr,fUlla l forco 

Ihrough Ihe unl_dlroct,enal c lutel, to an oil tI,rowcr from " lllCn 11 IS PI Cked UP by" catchor on the planet 

carrier and to Ihe plane' beilP'n&" v," Ih" hollow "1,,n<.'1 b""rlnll pm". 

--- -- "'" 15 
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It is essen",,1 'hOt an approved lubricant be use<l when reri l llna, prcfaNlbly a s , ra lah, minoral on with a 

v'&<:oslly be'woen SAB.30 (lnd SAE.50 with ..... E.P. u<ldit iv o;>s. 

ON KO ACCOUt"T SHOULD ANY ANTI·FRICTION ADDITIVES BE PUT INTO T HE OIL. 

Af'er refilh"Jil .he ae" rbox and overdr,ve. r,,~chcck the 0,1 level arter tho ca r ha" beon rlID for" short 

dIstance a6 a ceNatn amounl of OIl w,ll be di,;tribu.cd round tho hydraul ic system. It Is mOst impOrtant to 

use clean 0,1 at all limes an<l af'eat caf'" must be tak en '0 ovoid Ihe entry of dirt ",henevcf' any pal"! of the 

casllla 's opened. Dirt. Or even lint from a ""P'ns! clo lh . wh'ch Unds il s way Into a valve. will cause t rouble. 

It the hydrm,lic valves "re d'''mllntled . care flhOu Ld be laken 10 provem scratches Or n ickS since these might 

CauSe leakage. 

FAU LT F INOIr;G 'A ' and '0' TYPES 

1. Insufflc,en, 0,1 In ge;lrbo><. 

2. Electr,,: .. 1 SYSL<:m no. worlr. ,nll . Sce I><'Re 7 - The Elee. r,c.JL Circui t. 

3. Solenoid ol)Ora"nll lovcr Out of "dlustmcnt. 

4. Insuffic, en, hydNUli c pre s~ure duo to pump nOn-rcturn v.:tlv c incorrectly ~eatin81Proba bly dirt on se"l). 

5. Insuffi c'ent hydrauliC pressure due '0 ,",om "ccumul"tor On 'N type", btick lllll Or wom relief valves 

. o· types. 

b. Pump not wOrk'!I& duo 10 chOked fIller. 

7. Pump not werlr.!!I& due 10 dam<Jged pUmp rollor or c~m . 

S. Le.aklng OpaN'lln8 vdlve duo 10 dlr. on b1l11 SC'dt. 

9. Damaged paru; withIn Iho unit roqUlrong r"moval ;'nd Inbll<!Cllon. 

Overdr ,ve does not d,sengaae 

NOT E IF OVERDRIVE OOEs:\OT OlSE~GAGE DO NOT REVERSE THE CAR OTHERWISE EXTENSIVE 

DAMAGE MA Y HESt;LT. 

I. Faul. ,,, e l oct rl c~l con. rol SYHtem. 

2, Solenoid Sticking . 

3. Blocked r estr,ctor Jet In Oper,lUng v" lve. 

4 . Solenoid oper"'t' JlIiI levcr incorrect I y "dJuslC<.l . Sce p.lg" 5 _ AdJuslmenl <>f SOle ..... ld Operating I .evers. 

5. Stick",g clutch. Sco p..\&e 7 - St,cking CLutch. 

b . D.lm .. ged IICtlI"S. t>ear,n/lS. Or "li<llng 1><'/"110 w ltlnn th e unit. 

Clutch sltp ,n overdN"o 

I. Insufficient 0,1 ,n ie"rbo ~. 

2 . SOlono,d lever Out of adjllstme1ll . 

3. Insuffic,en' hydra uli C pres" .. re due to pump non-rcturnViJlvc Incorrectlys""t,n/:. ! Probablydlrt onseatL 

4. Insufltc,en. hydraultc PNlflSure due.o wOrn ~cc umu l a,or on 'A' types, s ticking Or ..... Orn relief valve 

• O' Iy""s. 

5. O""ratlna valve ,ncorrec,ly ijou.Qd. 

b. .... o rn or a lazed clu,eh Itm"ll. 



Clutch sLI p in re vol'SC or froe wheel condlt ,on On o v ~rdr ,v o 

I. SolsnolO operat "'8 lever ou, 0( "d.Ju .. t m~m. 

2 . P aruaLly blocked restr.ctOr ,/C •• n OI>or .. Ung va lve. 

3. wern or buml ,nner c lu.ch I' nma. 

NOTB Bcfo..., ...,moy,na any of tIlO YdJv e plUA" h Is t>"""""'ll l to OI><lNlt e t he eelonoid s.veral tl m ... In 

Orde r to r clCllse nil hydrolUIL<; p ...... u rc from Ihe li yf;tC1tl . To do th iS. on..,."e lOP ANI'. switch 

On . he i8","on ""d OpeNt" the ovordrive cont rol ..... it ch. "eve",,1 II m05. 

THE OPERATI"G VALVE ('A' .;",d '0' T YPES) 

Th ' va lve pl ua '" loomed on tOP of lI. u u,,, t IInd "ccc .... to It u; th rounh tho flo or of thO ca r , It covor pinto 

us ua lly DO"" provided for ' h IS purpe"". Or>ONI1<l !lIU 0;01"'1010 "ov~r dl tlmc" to rcl""~e hydrauliC pre .. "u..., 

from th e SyBtom, Un><erew the y"lvo pl ua with (: 11 l b" Al f' " I",n,,"r. I[ vory tlAht . .. shnrp tap on lOP wlll 

he l p. Ramove the t;pr.n/l , plunger "nd I;);oll. A !lmllll mURnct will be fOum1 u~ctu l for th l .. opel'iltioll. The 

opeNl"", vOj lve can be removed by lIlbortlOll " I', OC" Of o<tlff w,rc do"n ,18 cent 1'" unci 01 1'"",1"" It up, bul COre 

m ust be .. k .... 10 "YOld d,1m" R' ''' tho aoatl llfl "" tho lOp et the v" lve. "NI' the bOttom et Iho vnlvc will be 

.. een a small holo, brask, ... throu&h ' 0 . ho e 'ml .... dr, II, ,... Fill. -t.. -C. Thl& I .. fo r Iho oxhaU/;l 0( 0 ,1 '<'Om 
tile operaUII3 cyhnderf;. Ens ...... u.... • • h". ,to TIO'I choked. 

If noco .. " ry .ho bilH can DO ro _"e... ud On tOp of the OP<lr.:runJt y"lv~ by pll.clnll tho b.111 on " b lock of wood 

and S h"~~ly ' "pp,na the va l vOl «flOlr IlO w,tlon'RJt 11 on ' hOl billI, CIN'n the v"I"Ol "(!..It In tho Cllsifll.l "nd tf 

n OC O II"'~y re _"",,' Ihe ba ll b y WPPlnll. " Rem ty on It !; .. ".I. wnh" COP I'er ,trill. 00 nOt 1.1,. \he tm ll ' 00 har<t 

or th .. mOuth of tho holo " ,Il be closud up sO th". thc ViO L vc cannot b" ~ ,,-,,"sembln'l. 

AOJUSTM Er.T OF' SOLENOID OP ERAT I"'-IO I.EVIiRS 

The ope r ilu na v;.l lvo ret .. r""" to "bove , ,, llrWd l>~ ,. <.:"m on ;' tl'ilnsve l'fle Slkll t . Tho so lono td ofHl""'ee 

.. lovor ...... ched 10 Ih,l;o s h;J1. Wl1cn the ..oll~lOld 01>C""' "'' .he valve mu .... be fully Ol'onO<l . 

. . 

, 
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ADJUSTME/I;T FOR 'A' TYP E U/I;ITS 

In . Il,,_ un" 'he ,p .. n ,;vor~~ Shaft pafl6C6 N~.ll t Il\rO'4l11 11\" <',"'lnll; ",hnr~ it nrotrwm, Ihere Is a setti nc 

lever ,uuu;lled. ThIS hus a J/ltI" hole In 'U' ouUlr ond, 11'18. 8 ). Thl" hol e shoulCl "lllln wiUl a e lmi]"r holo 

In the overdrIve c"",nl! whon 1110 .;olelU)Id I .. enorR Iscd. For t ho l",r[>050 of cllecklnll the .. cttinll of the 

solenoid lever" lllt1" dl"meler p.n. such a6 a drIll .. hnnk . .. hould be '''''''l"I.od th ('(lullh Ih o holo In Ihe lever 

e nd should !'ell,,,,er 'n 'he hele ,n 'he C;'6lnR wh.m Ihe o;.o lcne ld '" "norl\i"ed. I[ tho pin will not rcr. lster I n 

tho cas.n.II the o;olcno,d lovcr "",[u.r",; adJuslmum _ proceed "''' [ollows, Remove Ih o cOver plate from th e 

soleno.d hou"lnll InOt fmC<l on &ome mo<lcls). Loo,wn Ihe el"ml' bo lt On the lever . Ihon rotal o Ihe shaft 

unt il the Pin Insol"l.od on the lever. re8.b"iers .n Ihe hole In the c .. "m$l. Push .he solenoid plungor as far 

home as it WIll 80, a no hold Ihe lover fori< IlIthlly dR" mM Ill " collar On tI, ~ plunRep . Tighten Ihe clamp bolt; 

r "move tho pm from Ih o SClllI'lg leve r, Ihen re-CI,nCk b~ onorgb;nll th" SOleno ,d tmd checkinll Ihe a lignment 

of the holes. 

ADJUSTMa.T FOR '0' TYPE U/I,"I1"S 

F , rst r e mOve Ih e roct<ln llu l"r o;olenold ceve r Ill" .. , wh,ch I]; 

secured by three screws. /l,"ow It", 0.01<."'0,<1 lever c"n be ob"crvffl. 

Thi s ,,160 has a lllb" hole for "CUIng purl"'';''''' The "roendure 

is !l'm,lar 10 Ihe '/I' Iype bUI Ihe"" '" no clamp bolt On the I"vor. 

Move the lever Unit! Ihe 3/lb" pIn I'ush~-d t hrough the 1, ,,1 ,, ,n Ihe 

lev ~r r ej;,sters m .he hole ,n the ""5"'8. Uoen screw 11", "ut en t he 

plun&er until. when .he plun!!or IS l'u"hc<1 ,.,lthl home t he "ul JU"'" 

eOnlacLS til e fOrks of the le ver. Remov" Ih o 1111)" nln. Rc . CI,,·ck 

by eneralS>rIj; t he so lenOId " od checl<IlI& I lle ,Il lllnmenl of th e hol<.-6. 

When the so lenoId I .. on crlllsod Ill " currenl eun~ u ml'"on s hould 

be about I ampere. It" IS 15 _:"'0 "ml>O""" II IS "n Ind lC""O" Ih"! 

the aoleno ld I'lun&er IS nO' mov 'lI& r"r cnoullh 10 s"Jlch f rom Ule 

"lleratln& to Ihe holdin& eo,l of Ihe t;Ol e nO ld ,'no Ih(' kvc r mu'" bo 

adjusted. 

THIS IS IMPORTA/I,"T AS HIGH C U RRENT \\I L l. CAUS E 

SOLG~OlD FAILUR E. 

TESTING OIL P RESSlCRG 

Pig 9 

ReleaS'l th'l hydr n u)' 'l pr(»;,;ure by .. wI,ch,ng on Ill" Il-I" "lon. "nU .. /\ ln!! tOp I!""r '.lnd operallnR tho 

overdrIve ,;"'Jlch ,"eveN,1 Il mo~. Remov" Ih" opu r,,1l1l)l v"lv'l plUll nnd r ep l"c(l It with the h)·drauli c t eal 

$<lulI)monIIC ll u~hl ll tool L.186) which I~'~" I'r(· .. " u,·" 1:"Ulle ,·.· ... hnR to 111)0 p.". I. 

Jack up Ih'l r 'lar whcols of Iho ca,' "rcurely. "Idrl Ill" '''~'''c, ""R"£e tor !le»r and run up 10 about 

20 m .p.h. On .he »pecdome.er. Hydr<luhc pr"",.u r n ~IIould Ihon be rccortlCll . C IWCK th e pp.,ssure in direCI 

and ove,'<1r,ve. Sce AppendIX A. 

NOT E On some 'D ' typ o Wl I'" 11I.'ro I~ no hyd rdl.ll, c "ro""",.., in d Irect dri"e !lUI press" ........ ill be 

rocortlcd wllon tile ov<>r<!r,vo '" nnlt,'Ili!d. 

F",Il.lre'o r(lIl. ,;ler pressure ..... Ih ov " .~lrlv c s d "'c " . ~1 m,I)· '''<lir..II(l ,h;" th O !>Um" non_relurn ""Ivo 

requ,ros (lle"",n!! ;I nd r C_';Oij llnj.. 

On lIlO .. " unll .. wh'ch norm,lll)· h<.lve press ur" tn <Jlr nel drlv" "" ",·cll ao; ov'lrtlrlv'l. v,~rlallon in pressuro 

bet .... ..,.," Ihe two" 0 n d I I Ion s mety ,nd'(l.JI .. Ih"t the "1",rm"'l! vdl" ... r"'I11l res c leanmlt nnd ro - scat ing . 



THE PUM P VALv a 

If th e ton ,t r;.o ll s to opardW df tcl' ~ e - '>L,,"nJl the OI'<,,,,,unR v.d v.·. cbr.ck th.u Il l< ' t",m,' , ... ,,·o r k lng . J"ck Ul' 

the r~~r "heels of t he Cilp boc u rel y, remo"" th e Ol"'O',,,'nR Vdlv" pl ug l·"/"r" .. l \<.> .. loo,'" .• nd ~ t .,rt the e np.,m" 

Engag o tOP g o .. r UOd wltn t he ol\it ,oa """'""'11 ,;10,,1)' . " .. t cl, Jop Ot l loc''''R l'um ,,, .. 1 ""o11 '" v"I"" e l',lll1b" r . 

If none ar>Poor6 tM o (>Um l' Hi n(N, funClIonlnR .. no It ~ no n_p<'tu,., v., Iv e ~I.o"hl h,' c lt·"n",l. ,\ ([0" Of 0 ,1 ,locs 

not n occs5<lr,ly m eiln Ih,\1 the hydp[lul lc l ' .... ·."ur!' ' " cOrrecl. 

Accoss to Ih e non _ "" I ~rn v[llvc In ' A' WI'" un" ,. """U" , ~·o; 

r e mov il I or Iha <lccumul ... t o r cnd covcp. On mo ~ t u"ib tillS 

tS a lso tho &Olon ol<,] b""c k eL Proc eed,, ~ fo llo ws : 0 ... " " off 

tha 0 01: romovo t hO eov~r from th e toOl,,"O"1 br .• eket .",d ~ 

remo ve t ho ..o1r.notd. SI •• ckcn off Ih" cL ... mp bOl t '" U", 

>;oleool!j lever .me! r emO ve t he I<.'Vt'p ,me! ;,o1t" 1Ol<1 I'lunJl"r. 

Rem ov e t he (hS 1 ~ n cc eollil r under Ih" I,·v. ·,·. T I,,' ,,,,1"" 0 ,,1 

br"cKe , u; ",ec u red b y t wo :illt> .. " tu e!" ."", t wO 0011". 

Re rno v" t lte Oul ,. f rom ' he ~t ud s bdo p" onscr" wm/! {tu, 001, ,,, 

th ,s IS I mp ort n nl , I'\ OW un "e " ""'" the bo lt,. 10g"II><'r , 

relells lIla Ihe compr""s l on on Ihe "ccu m u l •• tor "1'1'111/1 . 

Remove t he spr'''i "00 t!utd e tub .. . The pump v"lv,' I' luJ: 

WIll 'be n be .. CC" ms ,de the c " vll y . Tit,· v"Lv" co",.,,,\<-' of " 

sprInt!, p l u nt!c !' .... nd b;.o lJ a Im, I ..... '0 t ho",' u"..,e! for 'I l ~ 

opera""t! vatv(!. except Ih ,,, Iht' Slt'e l b,,1I , " : " .1 ... m,·ler . 

C a refu ll y cl""" Ihe ball .md the v" lv u hu""n/! ; If n'·c'·s· .. l r \· 

r c-seat th " Ixo ll b)' w P PJnIj n s h "" pl y on 1o 1\" """""ll. 

When r e-<tssemblln g. t hc solenOId le vnr mu',! I .... ~o"'·rcl l \· 

sel a s already de"crtbe<i. 5 00 1><18" 6 _ AolJu " tm,m' for' A' 

T ype Un its . 

' .. 

T he PUIllP v~ lv u or ' 0 ' tyr><.· un ll ~ '~"(" " '~~ I bL" r,'um u",lt'rn"" th Ihr un it " ·h(!,, 1110 e .. nl l' .. plWl 11; 

removed, F ig . 6 . U nsc r~w ttlc v,,) v .. bod y, c-. ' N' f ull~ d . , .. " "'" b,, 1I ;,,,.1 th p " "I v" .. "" ,,1\1\ .on" 1'a - ~ ~ 'iJ t Ihe 

ba ll by t app;1lIj n bh" ppLy On to n" "e "t , n ~ . 

STICK[ :-;G CLL:TCH 

p ro ba bly e" u ~cd b,' .. ,,1 1 C k I ng co n,> cl ulch . ' n ll ~ ! ro ul>l e m",I>, bp ,'x ,"" " e ll C'''! On .1 " ,." umt ,' uo (0 

Insufll e lent "bcd(h na on" of Ih u clutCh. but ", u " H k ,' [ ~' 10 occur 00.1 um t "h'ch I" ", b.·.·" In ,",'~r" ' ec ror IKlrnO 

lime. 

The cL ut ch e , IO u"u.lll y be fr .. "d b )' g,v"'8 th .· b1'"kc' t·"" .. ""v"ra l "",\l',, l> low" ,,,11 •. \ 1,,01,. m •• Il"t. On 

mOSt c~ r s t h". cm., be don o f rom un<J" r n .. "th "" ,, 'n Ih, ' c.,p ' h 0"., hO ' ht. 0 .. ' ,Om" c.,,·~. " "" ' ',. "" .. ,.,,,,,<'box 

cOve r IS r emov" ble . " (:dl1 be donC' from .. bov" . 

THE ELBC TRICA L C )RC t: lT 

S e fo re emb;J rklnR 00 tlw full 1"'Oc<",,,rc' for rdu lt 10(:""0<>. " " 'll " 0 loun" 1I<'I"fu l to k~rl' tl,.. fo llow,ng 

PO,"lb ,n mmd . 

11. tdn y Ojl<:NI IOn()1 r ."lurf'S ,. ,' c' <.Iu,· t o ,'01"'0"'" 'rrm , "" Is. ,,'" I ilU Ity '" ,', n-'l . .. " m. ,k"" ' ''''''' of r. 1l< 'ck lnR 

ovor .he "' rtlllj .in" conn<:CIlOn f, ttP"t. 



Good carttl connoct,o n .. "re eSl>CJ1lLdl 00 11 11 ei' rttl<ld cOml'OneIllS. 11" 8 <l I'UIl C6 ",,"' Icu la rl), to Iha 

solenoId becou,"o 01 tho heavy currelll Pd_od momonlar lly oach lIme the ov .. .... rlvo I. nOjlollod. 

Incorl'(lCI H,ju.tm ..... t of tho 5010noid. """",Iunll In (al lure oIlh .. m" in windlne. cOIll.acts to OPOll. m o )' C<l U6e 

damqe 10 .he I;Olonotd ",od to the rclo),. 

'nIe me./tOd Of controlhng Iho ov .. rd rlv" Wl ll dlfte .... ,lc cor d\ n g to ttl e rcqu l NlmOftl s of Iho car 

manufClCl uror.1M.o1 Ihe bdslc 6yt;lem IS IlIusl N1<!d In F ' ll. I :? If overdrivo f ' ''16100~r'' l e.( md lh ewi rinll 

h88 been chockod. proceed a 6 fo llow,; :. 

"-­---

Fig 12 

.. ,0 

" . . .--

I. ShertOUllormlnal. ofClllndC::oI th o I'(II",y.6Wllch o n IlIn l1lon "od enauae tOPIIOIIr. trllleSOleno id 

r'III. 10 ope...,U! . uspect fau ll y InlllbllOr ,"wl l eh . If t he 60 l eno l <l uveNlee I he Inhibitor s ... ·ll ctl end 

so lonold 1.11'(1 ,n order. P rocCCd 10 "'''''1 "I . 

2. Conoecl l Ormmu l Cl 10 Al. I( f,Oleoo, o.t or>eNI1~ Ihe Inh IbItor ",wit ch 11. fou ll y. If It does not operate 

SUSpOCI f" ",lty "olenold. 

3. Connecl solenoid t e rm.nal to Al. If I<OlcnO lo.t (o ll e 10 OlleNIO Or io> "IUIIII , .. h, It IS ruul l y. 

4. ConnOCI W I o f rCld), 10 A3 with Ihe conl rol s wi l eh elo,wd. Ir 6Olenold opor,1toa, reloy <lOO control 

. w,teh a re I-iIIlet"clory. If solenoId do" .. . 101 0l1<!r,1I0 I)I'OC"C<1 10 T " I>I 5. 

!I. LInk W:t oIl'(1 la ), to e"rth. If lIo lOOO, d ( ~ II .. 10 011<' .... " 0 Ih" ro l ,,~ b 1,1UI I),. If o;olonold oporal Oll, conlrol 

aWllch m,,~ bo r"ull ), . VrocoOd 10 TCM b. 

b. Connect feed ta rmonal 01 eonlrol """ l eh 10 c,,"h w Uh .. .. "eh c1osOO. tf eo l"nold ope""t ..... conlrol 

aWltch la rauil y. 



APPEN DIX 'A ' 

HY D RAUL I C PR E SSURES 

' A' Ty P E UNITS 

Serial No. Mode l Hydraulic Pressure 

P.S. I. 

28 /15 47 A.C . 4 70 - 490 

28 /3Ob7 Alvis T D.21 500 - 520 

22/3307 As ton Ma r tin DB.4 4 70 - 490 

28 / 3049 As ton Mart m DB.4 540 - 560 

28 /1 4b4 Aston Marlin DB .2/4 4 20 - 440 

2811 360 Arms tt"Ong S lddcle y 510 - 5 30 

22/ 3087 Aus tin Hcu loy 3000 470 _ 490 

28/129 2 Austin He a ley " :"'0 - 44 0 

28 / 1447 Aus t m He" le y lOO - 6 4 70 _ " CiO 

22 / 3009 AUStin He"ley 3000 ,, 711 _ 490 

28/1434 Bristol 4 70 - 5 Hl 

28 /1305 B r i s tol 40S C " 70-510 

28/30 15 BrLSlOi 405 C 47(1_5W 

28 /3027 Fe r rarl 250 GT " 'lO - 5l() 

22/3059 Fe r ra r i 250 GT 490 - 5 10 

28 /3072 Fe r rari 400 SA 'S30 _ 540 

22 / 303Ci F e N'a t"! 4UO S A 530 - 540 

28/ 3062 Ferra r i 400 S A 530 - 540 

28 /3079 Fo rd Cons ul & Z e phy r _ Phase 11 5 10 - 530 

28 / 1286 Ford Consul & Z e Phy r - Ph<1s C I 540 - 560 

28 /3309 Fo rd Cons u l 330 - 350 

28 /309 4 Ford - Phas e II 5 10- 5 30 

28 /30 23 Ford - P hase 11 5 10 - 5 30 

28 /3057 Humber Ha wk. 380 - 400 

28 /3 323 Humber Ha wk. 440 _ 400 

28 / 1302 Humbe r Hi.lwk 350 - 370 

28 / 14 63 Hum b or H<1w k 380 _ 400 

28/3058 HumbeI' Supe r S ni pe 5 70 _ 590 

28 /3088 Hum ber Super Snipe 440 - 4&0 

28/ 3322 Hum bcr Supcr S n ipe 525 - 575 

28 / 1289 Humber S uper S nipe 470 _ 4CiO 

28/ 3007 Humbe r Supe r' S nipe 570 - SilO 

2811369 Jagua r' 2 .4 lit r'e Mk II 350 - 370 

28/ 1474 Jagua r 3.4 lit r e Mk 11 4 20 _ 440 

28 13028 Jagua r 3.8 litre Mk [J 540 - 5 1::10 

28 / 1482 Jagua r XK 1. 0 4 80 - 500 

28/3034 J a guar XK 150 5 40 _ 560 

28/15 16 J a aual' Xl< 150 4 80 - 500 

281 3020 Jagua r Xl{ 150 480 - 500 

28 / 1270 Jagua r Mk VII & VIII 480 - 500 

28 /30 18 J a gua r Mk IX 540 - 560 



Ser-la! No. 

28 /3005 

28/1 337 

28 /30 14 

28 / 1502 

28 /1 487 

28 / 3068 

28 /200 2 

28 /3078 

28 11 506 

2811327 

28/ 1427 

28 / 1553 

22/3092 

22/200 1 

28/ 1296 

281 [307 

22/ 1374 

28 /304 5 

28 /3073 

28 11257 

28 11300 

28/33 13 

28 /333 1 

I D' TYPE UNITS 

32/3055 

32/3303 

32/1 594 

32/1525 

25/3308 

3211 450 

32/ 1509 

25/3082 

25 /3010 

25/3036 

25/304 6 

25/308 3 

25/30 13 

25/3037 

~/304 7 

25/3076 

Jensen 541 R 

J ens en 541 

Mode! 

Jensen 54 1 R 

Rove r &0, 75, 90 

Rover- 75, 90 

Rover 60 and 100 

Rover P .5 

Rover- 3 tit l'e 

Rover T .C . 

S ta ndard Van2ua rd 

S ta nda rd Van2ua rd 

Sta ndard Va ngua rd (3 speed 2earboxl 

Standa rd Vanguard (4 s peed aea r boxl 

Stand<l rd Ens la n 

SW'lbeam Alpine 

Sunbeam T a lbol MK III 

Triumph TR2, T R3, TR4 

Va uxha ll Ve lox a nd Cr-est a PA 

Va uxha ll P A 

Va uxha ll Velox 

Vauxha ll Wyve rn 

Va uxha ll Vo lo" a nd Cresta PB 

Vauxhall Volox and Cresta PB 

F la t 2300 

Fiat 1800 

F o rd lOOE 

M.G. Ma2neltc 

M.G.B. 

Sunbeam R .. pler I 

S unbea m Rapic r- [ 

S unbeam All)lnc 11 

Sln2 e r VORUC 

Sunbeam Al pme I 

Sunbeam Alpine I 

Sunbeam Al pine [ 

Sunbeam Rapier III a 
S in2er Gaze lle III a 

Sunbeam Rapier I II 

Sunbea m Rapier III 

Sunbeam Rapie r- III 

Sunbeam Rapie r II I 

Hyd r auli c P r essu r e 

P .S.1. 

510 • 5 30 

480 • 500 

480 _ 500 

350 • 370 

350 - 370 

350 • 370 

4 20 _ 440 

4 20 • 440 

420 • 440 

490 · 5 10 

490 - 510 

350 _ 370 

370 • 390 

380 - 400 

350 • 370 

350 • 370 

380 - 4 00 

5 10 - 530 

5 10 - 530 

490 · 5 10 

490 · 510 

510 · 530 

5\0 - 530 

520 • 540 

4 80 • 500 

4 70 _ 490 

4 70 - 490 

540 • 5&0 

4 70 • 490 

4 70 _ 490 

4 70 • 490 

4 70 - 4 90 

4 70 - 4 90 

4 70 - 490 

4 70 • 490 

4 70 • 4 90 

4 70 • 4 90 

470 - 4 90 

4 70 - 4 90 



Ser'ial No . 

25/3117 

3211526 

32/1536 

32/3004 

25/3314 

25/3315 

32/3017 

32/3065 
32/3074 

32/3075 

25/3316 

25/3330 

3211454 

321 1554 

25/3085 

3211531 

25/3086 

32/lO12 

32/305 1 

32/3302 

32/3324 

32/3325 

32/3328 

32/3333 

MOdel 

Hillman Minx & Singe I' Gazelle 

Hillman Minx {I. Singer Gazelle 

Hlllman Min x {I. Rapi or' 11 

HIllman M inx {I. Rapi er' JJ 

Sunbeam Alpine III 
Sunbeam Rapier' III a 
Humbcl' SccPt r'e 

Sunbeam Alpine tI 
Singer' Gazelle I II a 
Sinaer' Vogue I 

Hillman Minx Ser'ies 11 

S u pplied to Rootes as 
Ser'vice Uni t 

HIllman Minx {I. Singe r' Gazelle 

Tr' iumph Vi tesse 

Triumph Vitesse 

Standal'd 10 

StandaNl 10 

Va uxhall Victor 

Vauxhall Victor' 

Vauxhall Victol' Estate Cill' 

Vauxhall VIctOr' Estate Car 

Valvo P.1800 

Volvo 122 S 

Volvo 1!!2 S 

VolvO P 1800 

Volvo 122 S 

Volvo P . 180D 

Hydr'aulic Pres:>ur'e 

P.S.!. 

470 - 490 

470 - 490 

470 - 490 

4 70 - 490 

470 - <190 

4 70 - 490 

470 - 490 

<170 _ 490 
470 _ 490 

470 _ 490 

510-530 

510 -530 

470 - 490 

470 - 490 

<170 - 490 

470 - 490 

470 - <190 

470 - <190 

480 - 500 

480 _ 500 

<180 - 500 

480 - 500 

480 - 500 

<180 - 500 



• 

• 

• 

APPE ND I X 'B ' 

I S P ECIAL TOOLS FOR 'A ' T YP E OVERDRIVE I 

Tool No. De~crlPtion 

L 176 A 

L 177 A 

L 178 

L 179 

L 180 

L 18 1 

L 182 

L 183 A 

Dri ve shaft oil se~ l remover a(lapt ers. (used w i t h Main 
T ool 76571 

Dr ive shaf t o il seal !'eplilCC [' 

Assembl y r l n.'l (or unl-d l rectlona l Cl utch 

P l !:ot on r lM"- f iuin&: toOl It·, dIamet er 

Pb ton ring flttlnr. tool 11" diamet er 

Accumulil tor 0 !"me roplocer 

Accumulato r P i st on HouslMl! ['cmover 

01 1 Pump Body remover (MLl l n '1'0011 

L 183 A- I 0 11 Pump Body I'emover uCiapta r 

L 183 A - 2 0 11 Pump BOdy r emove!" ... d<.Ipter 

• 

• 

L 184 

L 185 A 

L 18b 

L 187 

L 188 

L 190 A 

Pum p B<ll' ['( ~ l r eplacer 

Dummy drive ,;hurt 

Mamshaft Bearlna ['cplaccr 

AnnuluR and T al h. h; lf t Bearlna r emove r und replace I' - Adopte rs 
l used WIth lwnd press RG <1 2:.> I s I 

Hydraulic Test &,UIPffi ' lnt [ pressure g.t\ugel 

T a l lshaft End F[o ... t gauge 

.. These tool5 arc <.IISQ 5UII,,101e fo r ' 0' Type Ove l'drIVe. 

L 20 1 

L 202 

L 203 

L204 

L 205 

L 206 A 

L 207 

L 208 

L 20Q 

L 2 [0 A 

L 211 

L 2 12 

L 213 

L 2 14 

L 215 

i TOOLS F OR ' 0 ' TY J..>8 OVERDR IVE" I 
Dum m y M.Jin ~h~ f t 

Annul UR TaitJ.;haft Remover <.Ind repl acer iJ(lapte rs {use w i th hand 
press RG 422 1 BI . 

PliJnet Geu!" Needle Seurme remover and replacer 

T , .. lshaft 01 1 Seal remove!" adapt o rs [use With MiJln Tool 7&571. 

O i l Puml' Bod}' remover - use L 183A and L 183 A-2. 

Pump Body rel'laC(1 r 

OpC!"atm 2 P i st on 0 [,lng f i l ling LOol 

Annulus Spigot Bearing remOver 

Annulus S Pi gOt Beurmlil repl .. "c!" 

C lutCh T hr us t Ring Bcari ng remover adopter (used wit h No. 55 
Adju st abl e Puller) 

Ta lishart bea!"Ln2 ~ u t V\irench 

Ta l lshaft 0 11 Seul r eplace!" 

0 11 Pump Body Key 

S peedo Dri ve GeD!" and BeO,l r ing r emove r 

Clutch T hrust Rlna Bcorlna replace!" 

• T his tool IS .. Iso suitablo fo!" 'A' Type Overdri ve 



I BASIC TOOLS FOR USE WITH SPECIAL ADAPTORS I 

Tool No. Description 

7657 Oil Seal remover (Ma in Tooll 

RG 4221 B Handpres s 

S 4 22 1 A Handpl'ess 

No. 55 Adjustable Puller 

All the above tools are manufactured by and a vailable from . -. 

V.L. Churchill & Co. Ltd .• 

Great South West Road. 

Bedfont . 

FELTHAM. 

I MiddleseJ(. 

--



APPENDIX ' C ' 

DIM E NSIONS ' A ' TYPE 

PUMP 

P i Wlger d iam et er 

Pump Body Bore 

Pin for- Rolle r- diamet er­

Roller- Bor-e d i am ete r-

PUMP ROLL E R BUSH 

Outside d i amet er of Bush 

Inside diamet er- of Rolle r­

Inside d iameter of Bush 

OutSi de diamet er of P i n 

ACCUMU L A TO RS 

Jf " P iston d iamet e r-

It" Hous ma B ore d iam et er 

It " Pi st on d i amet er 

I t " Hous i na Bore d iamete r-

It" Pi s ton diameter 

1' · • B or e diamet e r-

OPERATING PISTONS 

P iston diam eter 

Bore diamete r-

OPERATING VALVE 

Valve diamet e r­

Bore diamete r-

GEAR TRAIN 

Planet P in d i ameter 

Planet Gea r- Bor-e [caged bear-mal 

End Float of Sunwheel 

Dimensi ons New 

.374 2" 1.3740 " 

.374 8" I .3758" 

. .2497 " 1 .250:!" 

. .2510" 1.2520" 

.3736" 1. 3745" 

.3750" 1.3759" 

.2510"1.25 18" 

.Z497" 1 . .250.2" 

1. 1232"/ 1. 1241 " 

1. 1245"/1 .1 255" 

1.4982 " 1 1.499 I" 

1.4995 '" 1.5005 " 

1.7479" /1.7489" 

1.7495 '" 1.7505" 

1.3732'" 1.3741 " 

1.3745'" I . 3755" 

.~ 4 9 4'" . 24 97" 

.2500" 1.2506" 

.4372" 1.4375" 

.6245 " 1 . 6250 " 

Clea r-ances New 

.0002" 1.00 16" 

.0007" 1.0022" 
• 

.0005" 1.0023" 

.0007" 1.0020" 

.0004" I .0023 " 

.0004" 1.0023" 

.0006" 1.0020" 

.0004 " 1 .0023" 

.0003" 1 .00 12" 

.0080 " I .0 140 " 



OVERDRIV E MAINSHAFT 

DIamet er at Steady Bushes 

Inside dIam et er of B ushes 

DI ameter at Sunwheei 

InSldc d l ametc r of Sunwheel Bush 

DIameter at SpIgot Bearing 

I nside dli.lmetcr of S pIgot Bearing 

M ise ELLAN EOUS 

Clutch Movement f rom d i rect t o OverdrIve 

Dimension s New Cl ea rances New 

1. 1544" 11. 15'j3" 
.002Q"I.0048" 

1. 1582" 11. 15Q2 " 

l. 1 'j44" f l. 1553" 
.0029" 1.0048" 

l. 1582" I J. 1592 " 

.6235" 1.624 2" 
.0008" I .0025" 

.6:250"1.6260 

.0800"/. 1200" 



DIMENSIONS '0' TYPE 

PUMP 

Plunaer d iamete r 

Pump Body Bore 

Pin for Roller diameter 

Roller Bore d iameter 

PUMP ROLLER BUSH 

Outside d iamet er of Bush 

Inside diamete r of Rolle r 

Inside d ia m eter of Bush 

OutSide dwmetor of Pin 

RELIEF VALVE 

Reller Valve Plunger diameter 

Relief Valve Body Bore diameter 

Opcraunlil P iston d iamet er 

Operatinlil Piston Bores 

O pe r allna Valve diamet er 

Operatlne Valve Bore 

GEARBOX MAINSHAFT 

Diameter a t Hub Bush 

Bush Internal diameter 

Diameter at Sunwheel 

Inside d iameter of Sunwheel Bush 

Diameter at Steady Bearing 

Pl anet Pins diameters 

'''' 
"" 

MISCELLANEOUS 

Clutch Movement from direct to Overdri ve 

Dimensions New 

.3742"I.J746~ 

.3748"'.3758" 

.2497 " '.2502 " 

.25 10" 1.2520" 

.3736 " 1.3745~ 

.3750~ 1.3759~ 

.251O"1.2518~ 

.2497" 1.2502~ 

.3 122"/. 3 127" 

.3 129 " /.3 135" 

.8735"1.8742" 

.8745"1.8755" 

.2494" 1.2497" 

.2500" 1.2S06" 

.9236"1.9244" 

.9284"'.9296" 

.8730" '.8740 " 

.8770" 1.8780" 

.S620" 1.5625" 

.4372" 1.4375" 

.S620" 1.5625" 

.0400" - .0600" 

Clearances Ne ..... 

.0002"1.0016" 

.0007"1.0022" 

.0005"1.0023" 

.0007"1.0020" 

.0002"/.0013" 

.0003" 1.0020" 

.0003" 1.00 12" 

.0040 " 1.0060" 

.OU30"1.00SO" 
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LA YCOCK·DE NORMANVILLE OVERDRIVE UNITS 
Fault diagnosis and rectification 

T
HE Laycock·de Normanville over­
drive unit was first produced in 
1949. Since then it has been offered 

as standard or optional equipment on m ost 
British ca rs, and on some foreign vehicles. 

T wo basic types of unit. known as "A" 
and "0", are produced . The former is 
used on cars of two litres upwards; the 
"0" type on smaller models. 

Both units are pressurised by a plunger 
type pump. cam operated fr om the input 
shaft. Oil is drawn through a filter and 
delivered t .:l the ope rating valve. Type "A" 
incorporates a hydraulic accumulator in 
the system, type "0" a relief valve. Pres­
sures vary accord ing to the installation but 
on larger units it is usually between 360-
5.10 lb sq. in and in the smaller about 
480 lb. sq. in. 

Being mterconnected, the gearbox and 
ove rdrive use a common oil su pply, the 
level cf which is indicated by the level 
plug or dipstick of the gearbox. Al though 
the ove rdrive unit is filled through the 
gearbox. sepa rate d rain plugs are provided 
and b ;)th m ' lst be removed whe:1 draining. 
The ove rdrh'e has a gauze filter which 
should be clemed whenever the oil is 
changed. G~e~t care mu st be taken to 
ilvoid entry c f dirt whenever any part of 
the casing is opened. 

DfAG N0515 OF FAUl T5 
If the overdrh'e does not operate 

p , operly check the oil level in the gea rboxl 

Fig. 1 

overdrive unit. If low, top up with fresh 
oil and retest the operation before making 
a detailed investigation. Before dismantling 
any part of the overdrive , release all 
hyd ra ulic pressure fr om the system by 
operating the solenoid several times, To 
avoid unnecessary dismantling check for 
cause in the order listed under the heading 
below. (Note: To obtain a hydraulic pres­
sure reading on "0" type, overdrive must 
be engaged.) 

OVERDRIVE DOES NOT ENGAGE 
I. Insuftkent oil in unit. 
2. Sole:1oid not operating d ue to fault in 

electrical SYSTem. 
3, Solenoid operating lever out of adiust· 

ment. 
4. Insufficient hydraulic pressu re d ue to 

pump non-return valve incorrectly seat­
ing (probably dirt on seat). 

5. Insufficient hydraulic pressure due to 
worn accumulator on "A" type. stick­
ing o r worn relief valve in "D" type, 

OVERDRIVE DOES NOT RELEASE 
(Note: Do not attempt to reverse car 

or damlge may be caused within the over­
drive.) 
I. Fault in electrical control system, 
2. Blocked restrict or jet in operating valve. 
3. Solenoid opera ting lever adjustment. 
4. Sticking clutch. 
5. Solenoid Stop incorrectly set. 

ClUT CH SLIP IN OVERDRIVE 
As 1. 3. 4. and 5 under "Overdrive does 

!lot engage," 

CLUTCH SUP IN REVER SE AND FREE 
WHEEL ON OVER.R U~ 

I. Solenoid operating lever out of adj u s t~ 
ment. 

2, Partially blocked restrictor jet in 
operating valve. 

3. Solenoid Stop incorrect ly sel. 

ADJUSTMENT OF SOLENOID OPERAT. 
ING LEVER 

The solenoid operates a lever which is 
fastened to a shaft carrying the operating 
valve cam, In "A" type units the lever 
is clamped to the shaft to facilitate adjust­
ment (Fig, 1) with a setting arm on the 
opposite side of the unj.t. With the solenoid 



energised the ~ in. hole in the setting arm 
shou ld align with a similar hole in the 
casting. 

Alignment of the holes should be 
checked by insert ing the sha nk of a ' in . 
drill. The same procedure applies with 
the "0" type unit but here the setting hole 
is in the sole noid lever and the ad just · 
ment is made by tighte ning or loosening a 
self·locking nut o n the sole noid plunger 
unt il the ho le.s align. 

THE PUMP VALVE 
In "A" type unit.<; the pump va lve is an 

integral part of the pump bod y and to 
~in access the solenoid bracket has to be 
removed. After removing the valve pl ug, 
washe r, spring, plunger and ball clean the 
lieat then res.ut the ball by giving it a 
sharp tap with .a suitable hammer and d ri ft . 
The " 0 " type has a detacha ble pump va lve 
accessible from benea th thl: unit when the 
centre plug is removed. The pump valve 
must be removed before reseat ing. 

THE OPERATING VALVE 
The opera ting valve plug IS located on 

the top of the un it. Afte r removi ng the 
plug. sprmg, p lunger and ball withdraw the 
operating va lve by inserting a piece of stiff 
wire a nd d rawing it up. Exa mine the .0)0 
bleed o ff hole which breaks through to the 
centre drilling near the bottom of the 
valve (Fig. 2). 

TilE ELECTRICAL CIRCUIT 
The met hod of controlling the overdrive 

differs according to the requirements of 
the various car manufacturers, but the 
basic system is illustrated in Fig. 3. If the 
overd rive does not operate and the wir ing 
has been checked proceed as folloW5:-

With ignition on. t'lP gear engaged and 
manual switch made: -
1. Connect a test lamp or vol tmeter 

Fig. 3 

Fig. 1 

between te rminal 
C2 of the relay 
and earth. If C2 
is found to be live 
suspect the sole­
noid . 

2. If C2 is not live, 
using the same 
method check C l 
and W I and if a 
read ing is not 
obta ined examine 
the fuse. 

3. If Cl and W l are 
live but C2 is not. 
take a lead from W2 10 eUlh. Th is 
should energise the relay coil and cI;)se 
the points bridging Cl and C2 Ihus 
making C2 live. If after the a bove test 
C2 is still not live suspect the relay unit 
but if C2 has become live suspect the 
manual or gear cut·out switch and p ro­
ceed to test 4. 

4. Brid ge each switch in turn to prove 
which is faulty. 

A continuous buzzing when the solenoid 
is energised indicates the hold ing coil is 
burnt ou t and the solenoid should be 
replaced. 
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KEY TO FIGURE 20 

l. Clutch Thrust RIO; ASb), • 

.:t. Clutch Rctu rn Sprlrtas 

3. Clutc h Sh(llna Mcmber 

4. ThNIit BaUNOCCI 

'5. ClrcLop 

b. C l rchp 

1. B.-..l<.e RI,.. 

8. Sunwhool Ao;s),. 

9. f'lanm Car rlor AOi ~, . 

10. Annul ..... Ass),. 

Il. Bron>le T11N",t W"\fhcr 

12. Bronn 1"hrus t WlIsher 

13. Steel Th ..... $I. Vl.atll1e r 

14. Caac IUnl.Ol~ctlOndl Clutchl 

l'!i. RoUe .... IUn,.D' Ml<:t,on.ll Clutc I1 1 

lb. SprIng IUn,.D,rect ,onal Clutch I 

17. Inner Mrmber Ili n l .DI""ctlon,,1 Clutchl 

18. Th ..... s t WiI,;l1er 

19. Annulu!:I Front a"Ur.occ 

20. Annulu!! Roor B.oIlr;oce 

21. Scl ~tlvo o5""Clnll \\ lIsilcr 

22. Rc.or C"o;onQ. 

23. StlKlI' 

24. Spee<lommer PInIon 

2'5. Speedomcter PInIon P Ilot 1:'1,1",1, 

26. SpeedQm"ter Pmlon SuPPOrt 6 ... ",11 

27. Dowel Scrcw 

28. Copper Wu5h.e r 

2'1. R .... r Od So.,1 

30. Couphna: Flunae 

31. Couplma Flt~O N", 

32. I-'I",n \\;,6hor 

33. Overdrlvo JOint .... "Oillor 

34. I'ump OPl,rlltml C<om 

35. Brl<:IAc I-'Iece 

lb. Operut lna I' , ,,,onb 

37. So"hna R ' na 

38. Oper;oun,q V"lvO 

39. Bre:>ther 

40. Opc""lInl V,dv" Plua 

41. Ol'cr,UlnJl Valvc SI'r"~ 

'I:!. Opcr"utl,Cl V"lv .. SII"'nll Ph.,nller 

43. O,>cr.,tul)t V. llve B.Jll 

44. SUPpOrt Buo;l.cs 

45. :\I",n C.osIIlR 

'lb. Gu,dc PeA 

'1 7. Pump Plu"aer 

'la. Pump HpUer 

49. Pump Roller PIn 

50. Pump PIUl"lAcr Spr'na 

51. Pump Bod)' 

5:!. Pump Body Sc...,..,·. 

53. Pump 1Jod)' B-;lhe PLUS! 

5'1. OIL !'I IIer 

5'>. Se"h na \'Iushor 

'>b. Drain I'lua 

',7. Noo Hetu .. n VIOlve 11011 

'>8. :':on Ret ... ,.." V;olve PIUflllc r 

". N,o Retu l'" V"lvo Spr. nll ., Non Ret ... rn V" lvo Plua 

". V.llve Senl"!! I."ynr 

62. ·0· ,,~ 

b3. C"m L .. ver 

M. Oper.llml Luv,," Sh.I(t 

~. Solell(ud ar. 'ck<!t J o"" 

bO. Sol<'flo,d Br •• cI<N 

b7. Ruboo r Scop 

ba. [J,"t.oncc Coll"r 

1>9. Opcr"tonA I.ov(''' 

70. Soloncud Covo" JOlnl 

71. Sol<llloid Coy.'r 

7:!. Sol.,oo,d 

7 3. So..t'"lI U,se 

7'1. Ac .. umul.~tor Sleevo 

7-;. '0' RillS! 

76. 1'1 "Ion Rlna" 

77. Accumul,ltor l'II;lon 

78. Accumul"tOr Sprlna 

7'1. Acc umulator Tuba 



• 

D 
\ 
" 

JO ·-

.. 
• 

" • 

• 
• 

• I" 
46 47 -_ , 

" 

f iG 20 



UV1,RD HI Vl:: IOD.1UVAI 

The o verdr've "n,1 m<lY I .... ,",-'<YIO~<:'<1 ,,, ' IIOU! 1.,i<II'l$! 11,.· J:"" "oo~ " '00:' 11 ... c., .. 1"'0,·,01 " ..: Ill", ... .,Ii ,<""·,,, 
ele..lrance 7.0· t 177 mmJ (, x,»t" 10 <lllO" Ihe o,· .. "~h · 'v" 10 ",. m,,,',,,, ,<~, .... " ... :... It .. "", ·, . ... " I .. "" ... ,11) mul'" 

conv",,,.,,,'0 remove l h" llearOo~ .,"'Io, · ,,,"\l, · , ~,· l:oml.h ·I' ·. Wh,eh. ·,·"" '''''".,. '" ."101,,,,'(1 I.'-.x ... ~ ' •• s loll .... · •• 

The unit 'ti ""hi III U,,, "".,('I,'ec 01 11,.· ''''"'1'''' ' ' O; .... "IS!. It ",11 ,,, .•.•. ,." tt~., "h" , ... 1'. ' I .... ,,· .. t · I,,·,· -.I",1t 

&1.00. and tWO lonll o.I"d .. (0" In """''' c., ,,,, .. boi l,,). Remo,"e lIIe nul " " .",,, If,,· '.'0001 '.11",·. I".,.t . 111 • ." 

s,muh:In<>outily loo .... ." Ih" nul" On Ih" 10,1S! .. lull ... Ih"''' "ch''''''''!' 11 ,, ' "r.· ..... u'·.' un I ll. ' , I"t. 11 ",1"m "P"II1f!". 

POY a ll e n"on 10 th" ,10,11""" 01 slllh,,· .... winch ,,, .o:c,V \." 10 tt,,,.., .. 1\\0 " "I '. b) It,,· ","".,..,,' .. 01 lI,e clul':" 

BPrm&s. 110 Ihul e,lr" "" "h~Ur" ""lu,r. 'I.I ,0 "'''".o:chl,·" 11","" ""t ... 1 .• "" - Oil \\dl b ... ,11'" 'I"" " \. H,'mo,·,· 11,.. 

lwo nul li'. Ihen th e overdr ' ve uml Cdn 1>,- ... "1111", .. ·,, uf! 11, ,, m"",,..h.,II. 

Th~ overdr've CiN' b .. dlv,ded ,,110 four """" """,·mbl,.." 

I. FRO"'T CASI:»G A/\ U BHAKb" HJNC 

~. CLUTCH SL[D[:»G M~IBBH 

3. PLANET CARHI IiR AKD CIiI'IR TH.AIS 

4 . RI>AR CAS[NG A:»U ANNl:r.US 

U!$MANT[. IN G 

IMPORT .. ''''T 
SCH.l:l'ULOVS CI . t;A)';[ . [/\ ITS!) MI IS [ IlE "I,\INT,\[ \ cD nIROI '''[ IvU T 

ALl. $I:iKVICE UPWtAT10N$. I;VI;N "II/\U "I" IO 1',\HTICI ES 01' Dlli1' 

O~ UIRT . OH. [.INT FH. U~ C[.UAt>.:11I>(; CI.UTIIS :l.IAY CM. S\( [)'\~],\( ; E . 

OH A T BCST r:»TeRF EIIE w [TI I CORIH:.CT UI'I,"R,\ I'll /K. 

PreP"'" ., cl ..... n ,''''' .. ,n wh'ch to [.,> Out ,h" 1I" ,m"m[rd u"" . • ~KI hOm.· o:l<~'" r.ont."" ...... IO , .,.",."Vl' t h" 

""",11 partl'. 

[n 11111,"11""011" .. h"ro Ih" OIl " "I'I.ly ". <:O,n onOn .. ,11, ttll' " •. ,,,.\. ..... " folio" .. 11, •• 1 11,,· ,~' m " ' " uh ",,"K~'Nlh 

of c[oon[,ne.". mull' bo m" ,n ( ",n~"". "h,'" ,,'· "V,r.lnn ,I,,' 11 ... , .. 1 ...... 

SPll:CrAL TOOLS 

A completo 11", of "I>(,c,.,1 1001" c .• " b. , ub',"n( . ~I . "" la.I,"" ' " A"I~ ~ " h~ '11'. 

For Ihe ,n,",,1 " • • ,m .n;rU<>n. d,t.fn,"" [" "KO th .. ' ou ,- ,n."" "",·,"mbh .... 1', ..... ·" •.• I'n'\ ,". 1,,110"" 

Romove •• 11 Ih" clutch r .... "N' " ,,, .,, ... ,. I,vm 11,,,,,· I."' .... ' .... ' ''''' 'I~" 11,,· luu,- ... ,,1'''111'' "" ......... 10 lh" c"" , r " 

of 'he un" "re hhlirl"r 11",,, Ihe OUb,<J .. "I,,'. nn ... 

Rel .. ... tlo ' he IlIbw .... h".... loc k ,nil 11... r""r ! ~ "ul,.. ,'.-1'''"'''11' hI> 1.11 " ' ''''\' "11 "".tun t.,., ,Ill" I" rC" " . [I r.mov" 

the nulS. I"b .... " .. ho"" .,,,d brutgc " ",,c"' •. 



R.emove I ll .. "' K nl.llo; wh,Ch .. ccur, · Ih,· h'ont ,HId r",II' ("II""l1.s. (On '>Om,' un,l" 11 md)' 1><' "('ee ...... " y 10 

...move Iho .o(~no.d ,n 0 ..... " ,.. 10 a,,,n ,.e"e",. 11.1 0<>" of 1h.· nUl,,), S"tM""" U,,· 1,,1.1 C"""~l". The brilk ... r.nst 

,a ap'aoled ,MO ""ch h.llf ,md m,,)' I'<'m."n oll1 .. ch<~( to ,11 ... fro"t h.olf. ,f '101.' (,." 1,'1'" WIlIt •• molLl<'1 •• roun<! 

Ita fL enle w,ll remove 1he b,·,"'" "nut ft-om tI", N! •• r cm", ... . 

Remove ono "'001 and on(' bron7.o Ih ..... " 1 ",,,.I,,,r from Ih,· fo", •• 1'\,I "nd of (I,, ' .... ""h....,l. not1llll Ih"'" 

POfIlIlOfl9. 

L,ft DUI Ihe clutCh .. hd.t>e m"mb('r o:.m1.1",,, .... ·1111 th" Ihru~1 "H'" dud l,,~.r,nll. 

L, ft OUI Iho aunwhec1 illld Ih" bro"",' "".,;h .. ,· ''' '1.1,'1,><.1 ,,, till' r"c"'s,. '" ,I", I'I,.", . ~ , ',,,' ," "". 

NOTE In 11", c""o of 1h" ~~':; unll. 11 lI; nOI ,1O& .. ,b(" '0 "emoy" It" ,; "",,(,,·r '''''·.'I.I''C ttle 1'1,'''''1 "".il"'; 
0"0.'1 .. ,,11. L,f, 01" ,h,· "l .. nrt C.,r",,"r ""...,m ltl ~. 

The ov,· ..... "'v,, ,,, now <I,v"h.,1 ,,,"" Ih,' fO\ll' m"", ,' .... cmbh"s. 

FRONT C .... S I "C .... ND CRAKE kJ)':C 

If on ro.ld ,t'9t Ihe h,..J".luh" ,.".. ............ 111'.0(0",","11 cO"""' : II ~ .. ,'" tt, .. ,..· h . ... IW"f'n 'Ill m.IJC)" f."lu,,,, 

Cl>Us,na me, .. 1 duo;, '~e .. '1 t-hOuld ,101 b" n'·c"'; .... ,·y 10 d,sm .. ,,!lc "" .... " .. ",nltl)· .111) lu'\''''r. wC , f " ' ''. 

proceed Ut; follow," ;-

Romove III~ OPflrdlong v.,ty" cllUS!.. ltrl '"'' lilt· "pr"U!. "Iu",,,,,' ""d 1),,11. ,',.,,,,,,,',. tit<' o,,,·r .. "n,, v .. h'" b)' 

hf,ml from undern""lh ,m\J Il,· .. ~p ' nll 1I .... 1I C"'<>II'U(\"" from tI'" ~.'s",,,. 1'( •• ~ , •• 111 11", <"om,IOIl"llt .. '" ,I 

cle"" con,,,,nor. '(lklllll ('"re "ot 10 .~,m .. ,.c Ihe v,d"e """ ""11. 

Remove Ihe OPO".'U"II p'Gtons by 11"'C>P"lSI the C''''''''' bo,;,;"" w"I1 .1 , ... ". of pl ... ,-.; ... ,,' .ippl )·,,,,, " ''0, .. ,',' 
pUll. 

"'0 Svleno,d 

To remov(' Ih" .. u)cm",·. f '"", ...... oH Ih" ",,1<"fK),d eo~. · " CII"I.· !w""" ,,".~n. I(.omo,·,· U, e "H. M'''''''G 

and pUll ofr Ih<l lIO'I'"",d • •.• ".,. Ih" 1' .......... . - Oul oj l~" \"Ok.· o( 11", '·.llv,· o,.",.,,(>nll I,·,""'. 

Rei .... "" 1111' CI.lmp boi t On ,~" ~ .. I,·,· 0(~'''.1>tU!. I," " ''': .. "mo,",' ,h .. I.·v"" .",,1 "I<' .... 11 ."· ,,,~,, . ,.,, "'Om Iho 

v~lve oper<lI '''11 "h"ft. 

T~f); Accumul",o,' 

Acc ...... 1<> , h,· •• e<:um u l .• IOr ", 11."" ... 1 t». ",'mO,'HlIt lilt' sot"no,," b""c~'" .. " IdIO,,". ..' .... 1 ""mOv!' Ihe 

nU'5 from I~" "''''''' Ih..., .. 'mu,\.'n~'Uu~ly (00",,,. \110 ''''0 " ..... cr.·,'" C"""I'" ""'. '~'ru""'A tI,,· It,·.'~kOl ID Ihe 

eas,nll· 

SHOULD .... L \\AYS BE R~IOVLI[) AFTL:lf TilE :-;U1"S. 



There ;,r e three ... Itel'n"n,yc .. ,~c .. or ... ccumul ~ 10r ,"sten. n"mel y. It" d ,am"ter. It " d",melel' ,'nd 

It" d.amet"r. 

The I t" di ameter has One -.p r,nll ",,<l .. tube. 

The It" d'ame ter h"s twu spr,"A" ,md no tub,'. 

Remove Ihe 6prmll~ "nd lubO'. whlchO'vcr IS " ppioc"blc. 

The accumulator s leeves [Ul' Ih" It " d",m<:l" r .. nd 1j" (!, .. m pl"r ,,, .. Ion ill''' ""moved ...-,Ih t he au) of 

spec,allools L 182 .. nd L 21b ~"pcc llv cl~· . In .. eM. Ihe "pe",,1 1001 In' O 'he "ecumulillor slC<.lve .. nd llghten 

the lower ",.n lit nut. ""'nhdr .... w th e "ccumul.lIor sleeve and piston eompl.·,,· by applymg a rotnry pull 10 Ihe 

upper w,ng bolt or Ih" 1001 F ,g. :?1. I'I .... c " Ihe assembly Into a c l ean cOnl,n"er 10 .ovoid ,"o llln/: or (!"ma lunll 

the rubbe r seal ,nll r.nll s . 

FIG 21 
REMOVING ACCUMUI.ATOR 
PISTON ANO SLE:E:VE: 

IMPORTA:o.:T 

The Il" d ' dm,:I,.'r pi s lon I S removed 

b\' "Cf'C"'-"'1l " j" U:o.:F sc r ewed rod inlo 

Ihe p, s lon •• nd "'Ihdraw.nll 11 "·.Ih .. 

l"O",r)' pull. 

The Pump !'o;on_[{elurn Va lye 

ThiS v"I,·o .s 10c"lod In Iho cav,ty 

"XI>OSP<.! b) ,'emOy.nlllhc so1<:no.d b .... c ~ c t 

.IIId . s "")"",,nl 10 "'e "ceumu l ~ to r bore , 

[{emoye Ill<' Iw x"lIon "Ius: [{cC bO, "nd lilt 

oul Ih e ""1'1111: p lunger a "d :\" d ,amet cl' 

1;.,11. 

f{cmovc ,h,' b'·i ... .. drilln [>lul'.. Rct. 50. 

hi' OUl 11,, ' f,ller f{d . :. ~. I.oe'''od In Ihe 

,·.,(CC's,. of Ihn "lUll • • ,,.,, 3 m,'r:ncIlC pla .. ll c 

""'JlS, 

IT IS l:' lPliRAT 1V c TIIAT T ilt:;: PCMI' :o.:Qt<;_RL::T\.:R:o.: VAI.VI:: IS 

RE:'lOVED BEFOIl!'; ATTo.IPTI"G TO Hb"'\lOVE THE PC:'lI' 



Pump 

T o removo IlIe pUmp. , ... mov.· Ill,.. / , 11 ...... n<,! p"mp non· .... I",.,. ,.,.ty •. "'" d ....... r't><~1 On ..... ,,, •• 1. Rcmoy"II." 

.wo pUmp ... " "n."ll "Cl'"" .. R.·I, S~ •• "" Ihe boo .... I'lua R,of. '\l. TIH' 1 .... "1' t.o.l, ~ .In no" b.· "'xlr.'~II'<l.. u .. ,nlt 

Tool r-;o. L 1&3.,,, tollow,," ,_ 

Scl'(>w ' he "'10 ... 111 ... ·,Kl"<t 11C"~ ' on of .1", " I"",lI e "no .he pum" hud,' h'Om "her . ' I h .. tM",· " IUA WdS 

l'efTloved I hon p l",,<: Ihc "d.."".,. In 100"'11011 .%,.",,1 Ih,' C,I~"lR ,,,,,I ,..,,..,,, UI' Ih .. ""lA nut. \t'''l'd" l'UlllnJ! Ihe 

bod~ oUl of Ihe C""'I1II: Ill<' plunlwr .,,,<1 "",~ftJC ",11 I h~~' b<, ,..,mov,'<.l ("''-''''«lh, .. I' !'OCC.S 1'111. ~!i. 

FIG 22 

BXTRACTING PUMP 

FIG 23 

DISMANTLING CONE CLUTCH 
AND THRUST RING ASSEMB L Y 

CLGTCH S I IllI.\'G ~ \ h ~ IOI.m 

R"lnov(' ' "" • 11 ,. U'" ""'Il ,'" m" I <' . " "nil 

1.>'''''''<1$1 1<'OIn .1,,· ,.II, lI nll COli" !'Iuich m l'lTlhl'r by 

' \OI I1d .... "''' ... U,.. '''I'cllp IrOm lis nr<>Ove , ,, Ihe 

10"""Hod .... ~l '" 11", 1 lu • .,n "ub ,..,<1 1 . .... '5"'''~~ CIll 

. he clu. ch m"'nl><' , ·. C.I .... mu .... 1),·'.Jk,'n no •• o 

d,»lo", I h,' dut c h m"m""" 01' '~'""'~~ IlIc 11"">:1". 

R<,moyc ,10" 11" .... ,.. t><·,'I'III1'. R<!f. 4 lrom .h<, 

Ih",,,, '-'1111 b,· "C<\'IOV"'j; . 11" 1,,,'I\.c e.reh" RM'. " 

,,",, " rcs .. ", ... oul Ih,' t><',"'lnll 1',,1. ~). 

l 'I.ANE'l' C AKKII,;R ,\558>11)1 Y 

lln ~ "'lI n" 01 '~m"'l:e or "h 'I' I"n~ . ,In<1 "s ... "ss 

IIle fIt or Ih" .18s<!mhlcd b <!"",n~ fo" ""Y 

I'or mo<t<'l!> "h"l'O) ' 'Oltiic<,mcn. 1,lanL" ~,,<,,'S 

,,, ... nO l .JY.JII.~"le ~'·I~ , ... ~"ly fol' .. """,e l rut. a 

,:oml'\'" '' I.l,'n~·t C,,"" le l .... " " " .. cmlll,· should 

be 0;",,61.111,11<'<1 11 ,I.Jm,IIt" 0 r , .. et,,,,, ", .. ,_,."."". 
1''', ,I,le ,..n"n! , 

~r"l .. c"mrm I' I ,I" "I t. to ,11 " • .JI'" b<'.J ... nn9 

I"XL"Pt 101' "",,\ .. 1 1)'1",1 "" " . I,,,"' ,·Y I·". ,,,,,,,loIble 

IOr .,11 mo<l<·I". 

,>on, C,'I, .. I 1)""""41" c..:n O"ly be '""I'l'h ed 

101\L'lhc .. '''Ill n.", 11.·" ..... 

I" ~., ... , ... "hc,,,, 1.1,1"'" nL"''''' .. re .lv,lIlabl" 

""p., ,,<\ ,·h-. I I"'~ mu'.1 I", "'''',111<'<1 '" .. ,ts of 11< 1'<'<:. 

,'v,'" ' hOuI\honl,·on.· 01' 1"'0 of th" orll",,,~1 [>Ia<>l'\ 

1l"''''S " " 'I'(' I~ . m.IA ' od. 



Remove 0.1 sc.JI IIf n(:(:<lI>""'1')'1 t), »cr.·""l!l 11,, · I.II~·I· tllr'· ... 1 01 ' '',. 0 .... ,'1' m .. mbo·,· ul Ill,' ·.1'.·.·,.01 1001 11 I,,, ; 

,mo It 0UId U.!lInonlng Ihe c~","'" bull .111.1111", ,h. · ,', .,1' 01 11,. 1.,,1 ,~", h. 1".0;0 ...... >:,.,,,1 .... '"''''.11''' out of 11,,· 

rsar C<l6,ng. 

C/lSlng. Re move Iho dH,I.onC<I coll.1 I' f l'Om 'h ' .I:(lultl ... · III I ,·,,0:1 "I 11 .,· "I'il""';. \\ ,11", ,'.'" ,I,, · f ,,,,,I b, '.11'" 'I: 

f rom ,he ann"lu!;. "'''''11 Tool '-:u. Llb7 '" C""l""cIIOIl \\111, H .• '''''.,..·· .. · :\0. HI;I::!IH (!o. ..... I' ,,: • . !·L:. D,·,v.· ou' 

t he redr I>e.,r'na f rom Ihe rc.,,· C'~' " ''' ' 

FIG U RSMOVIr-;"O FRONT BEAH1NO FROM AN:\IUI,U$ 

t'SI'IOCTIU.'\ 

SACI I l 'Aln" SHUl lORE ' 1 LI01((ll(, l I 1 Y C l I',\XI(O 

AXO I ,XA),IIXI>U ,\I' I"EH Till> t 'NI 1 l!o U(S)'l,\:\1'C EO 

FROXT CAS 1XO AX D BHAKIi 1-11.'\" 

hlsPO<:' "'t: fron. C""'I\& for cr .... :1,,, •• t.rr:"II'· dr. 

accum" l,:uor for .. co""" Or ".c,lr. 

Cho(:1< for O; l l(n~ 01 1(:(Lkl> from ,h,' 1>'''II.I:c<.l .·",1" 0111"'0.1 '"''''.'1:,'1;. 8l~ur.· tI'''' 11,, · .. ".11 " ,>: ,ILhe 

benea,h . he •• c(:umul."or 10; I'lth' • .md nOI I.· •• klll,. I""' ~'C I . h.· .... ·n'.,.· ba ... • of tI". ""' ~IO'1 I>u»/",,, Hd. ·j·1 for 

wear and <ktmaao. In"peCllhc bron~,' .,od M.~·jlhru ... " -.. ·,t,,·, .... I~ ...... I~ - ll. 

Che(:k opo r ,'llna p'MOn$ Raf. J() for ",g,,~ of hi Or",; • ..,.1 r'·(l I .. c{' .. ".,1",,, rm/:" I~,·f. l, """ 'A 1001 ~o. I 1&, 

'f 'her ... s any " 'an of <.I"m"a'· Or <.1'1.101'''00. 



Ch"ck pl1mp roller Rd. '18 fOI' .. my u,,<lu!! "'c"r. Th,' ""IIPI' pIn J~cf. 4'1 is securw by" MIlls Illn 

lilt." d, .. m<:>tar. <Ir,ven v<:>N.'C'III~" ,nl<:> Ih" curv,~l I'Ol'IIQIl or u", puml' "lung"" IQrk. Tt'l» I"" Cdn be sheared 

by dr,vlne tha ""Ue" IlIn Ihl'Ol!,I!h tha fork. L.''''f' Ulll ls I",v<> rlo"tllle bl'Onze bush In the "um" I'Oller. ll'Om 

whIch the pm ". r .. moved In the ~<'m" ",'I'. 

Check pump pJun/Zcr 101' W(wr "no scu" .. ". 

Check pump body bore lof' we,,,' .m<.l "~Or",;. Chpck Uw v,dv" ,..,<1 1 <In" ",<11 10 <1nsur, · th", Ihey ,'re I I''''' 

from nIck" and "c .. "tchc,;, 

Check tho pump sprIng Rd . 'ill I<:>r dl"tol'110n. 

Chock accumul",or pll;lon ,In<.l "l<'<)V" I",h"r" l'it,'<.Il 1o,' "'lIns 01 w,'a" or scOro", Chcc~ II"'t U.ere arc 

no bl'Ok en p'SIon r.nas . Check Ih." Ih" ' U' ""'11 On th<:> "ccumul"lof' sl"cv" IS nOt <.Iam"l'!ed . II It'S, lit " 

new one u .. mg tOO l ;':0. L 161. 

Check "ccumul"tor "prlngl,,) for ,h,.torllon 0" "011",,,,,,, 

Inspe"t the oper"Ilng villv" fo r <.I,,,toj"{.on <In" ,h,m" ... ,·, Se" Ih"t " shdes ""SII\' In tl,e bore of tI,e Iront 

CJ,Slng. Cheek lh'" Ihe lie"",,g ,It the lOP IS cJ~;", "nl! (r.", (pom ;,c'·1Itch06. Ch<:>ck thm Iho rp5, r'Clor Je' 

IS clear. Chock Ih~ ball . ,,,,<1 the ~"P ' nR lop ,h~ IOPlIO", 

CI""n Ih e fIlter thorou ... h ly ,n I'd ''01. Rcmov,' ,,11 m"wlllc '''' ''tlelc" from Ihe m""nct lc rlnll. 

C LL:TCH SLIDII\C tl.HL"-IBER 

Inspect the clulch I,nlnl'!'; on the Clutd, s l"I11I/1 mcml .... :, fol' ,my ,.,,:ns of ,,"e<'sSIV" w .... r or eh"r"lI1I1 . 

If there 1S any s'lIn of ,hIS'" ,,11, tl,.' ,,11<.I1ng membe" ~'om "l . t .. mu~t b<, r('pl:oced. It .s not po"" . bl~ to l it 

only new IIn ,nll:s bcc,]us" Ih" (ac"" h"v,' 10 b,' ("'" m .. ~I"",~I ; o ,, " <I~ <; uI','I{' ""de "ft",· rIV"'lIn ... . 

Inspect Ihe p.n!> for tl." OlutCh ~"rIlUl" "n,1 b'-'<.II('· " ,,'c.',. 0 " Ill!' tlll'Uht r.ng Rd. 1 ",.<.1 5,,,, tI,ilt they nrc 

t'aht and not d,~to''I.<>d. 

InspeCI the b.JIl r"ce Ref. 4 .",d ensur" th.lt " !'(It" t, ·" "mouthl. "S tin,; e11n oth",·w,HC be a source of 

nOIse when runn"'$! ,n d l p«Ct 2(', '1'. 

PLAN BT CARRIER A;':D C; EAR TRAI,'" 

If not prevlousl)' Insp('Ctl'd "n<.lel' ' DI~m,""llnll' PI,,,,,,, C,Il "" I«!' ,Ill" G"a" T,'",n . Un, Ilea .... "no be"r,nll:s 

should now b" Inspocted '" .,ecol'<l.",c" ",,,t, I"St"uc" o"" /l.,,"en, 

Inspect thc Ineth on th e "unwl""1 Re!. 8 for n .... n" of " .. m"IIC 0,' ch.ps. II Ihe ""sh i" wOrn a new s:caf' 

comple'e must be futed a" Ih,' bure hu" to be mrlclllncd "O",,'''''' ',C with IIc<or teetl. a (ler sub "sS<lmbly, 



REAR CASING ANI) A~t-.:ULt:S 

EnsUl'<) th.,t the rolle~,; of the u",-d , rcctlonnl Clutch Rcf. 15 ,!f'e not c llll'l'<,<1 .,,,,1 tu,,1 11,,' , nnpr .",d out"r 

members nre fr"" from ddm"cc. Check thm \I, .. Cdll". p<ol'tlcul')rlr t h .. two ,· •• rh IS 1101 <I.,m" ,~<,< 1. Check 

that Ihe S!>{,HlII I .. nOt <1;";101'1''<1 Or brok,'n. 

Ins!>eCllho bronze wn .. he r fllle<l belwc',n Ihe unl-d,r"Cllon,,1 c lulch " "d th C ''''''UIUI;. 

Inspect the lie"" leelh or Ih., ,,,,nul,,,, Rd. 1010" lid"' .... "". 

Inspec' Ihe worm speedo"''''er <lr lv" 1I""r lor ""'" '' Or <I .. m ... "". 

Inspec' thC CCnLc')l surf .. c" for 10 ' 11"6 01 w" •• r . A b''Onze SpIROI b,wron!l 11; 1111'~1 In Ill" ,,,,nu lus und",' 11", 

unJ_dlreCllonnl clUlch. InsP"CI ,h,s for WCdr, 11"" b"''''''' 1I h,.~ 10 b .. m"cl""od b) 11,,, ,,,,,,,uf,,c\U,'"'' .dIN· 

sub_assembly ... nd I h 0 r" r 0" " c.,nnol ,oIon" be 

replaced ,n I h" f,eld. Where n""e .. "" ldl<l<l Ily 

bearmg dam"ge. 01 now "nnulus mu,,1 Iherefore be 

used. 

Ins!>ecI Ihe OU!I>UI 6h,'fl b,,1I r"c,·" ReI ... 1~ 

s"d 2O.8"d confirm Ih"l Ihe).· pOI.ole .. moothly. 

Ins!>eCI Ihe reilr 011 ",·,,1 H"'. :!'I. If 11 '5 

necessary to Nlmove 11 . " n,,'" on,' mu,"1 ,jlw"~s 

tie rmed. 

Insp",,,, ,he Icelh ef Ill .. [;1',·,O\Iom,{,·,· I',,"on 

Ref. ~4 for .... ·" .. r. 

After .h ,,, ,n"pccl,on of ",.eh !~"1 . ,I will be 

poss,bl e ,odelermln" Ih" ""pl"c"m,'nl [><l,t" IMI 

will be nc<l<loo. 

RE _ASS EIo.1HLY 

FRONT CASI:;:G A:;:U BRAKIi RING 

i-'ump 

1'1' .he 0 .1 pUmp u 6, ng Tool 1\0, L la~ .1 .. 

ro llows :_ 

Screw t he twO lIu ldc I'C2" ,ntO two hol,·,. ,n 

the boltom pUm p f"c", .n 'he c:os,ng from wlllch 

t wo cheese-h .. ad .. crewS werc r<.-moved. h'''''rl 

the pUmp plun2er ,nlo Ih" body nol forgetllng th<' 

spring Ref. SU. In,,,,1'1 Ih, .. """"mbly ,nto ,he 

",,,s lnll. poslllomng U", fI,lng" of Ih", bod~ Ove r 

Iho Iwo IIUld", (X:gs ... nd 10C"t,nll Ih e lld, of the 

""mp plunllcr "g.nn';l 'h" II U'd" png K(>f. In Ihc 

front e,""ln,ll; .ld.loic"nl '" Ihe e'" ll l'"llluHj{, bo,.I"'6. 

FIG 26 

FITTING P UMP BODY 

O<'lve '110 pump bod)' Ilome u,,",ng Ih,' dr,fl "ul>l>ll,,<I ".,,1> tool :\0. 1. 1114. Fig. 2b. 

• 



Remov o ,lie lIu ,<.I" peg" .. ",d In 'h" ' wo pct."",ng "cp" w ~ .",<1 It',, b .. ,.., I.hu" 

F1l Ille fl l'ep a"d m"lIncUC ",nits 10c"unJ/. th,. folt cr on the cc", pdl bo" .. <>r Ih " d pd," I'lul'\ , 1'ol'\l1l en 'he 

dra In plug """IIP'"lIlh,o, ,he r,bre s .",lonll ", •• "lIer ,s ,n 1100<1 c<>n.lot,on. 

Drop In non_retu rn vdlve b .. 1I .. n<l t<l" II Illlhtly ""Ih a copl",r <lrif, 10 sw, "_ ]<" 11 I"un~er . spr,ng. plug 

and copper w;'sher ensu ronll lh;" Ih" ';;\1",' '" loc" , <!<l CUPp"cll ~ 10 I"·,,vent 0 ,1 leolK"rl"_ 

Accumul1ltor 

If" d,ameter p,stOn. C,'rduli)' ",,, •. ,,, t h<' p,,,,on ,ntO I ll<" <:"5onll; the bo r e IS ch"mr~re<J to faCl lltale ca"y 

enlry of ,hc p ,ston "'1\11"_ 

, 
INSBRT ION OF THE: }> ISTO:-; I t" THE SLliE:VE 

FIG 28 FITT!NG ACCUMULATOK P ISTOr.;. 
SLEEVE AND SPACING T l.;flE 

]<" 11 ,he .. ccumul .. ,or 'ube ,nl o ,)", receso ,n 

,h.· " ccumul"lor "'C<'vc "",1 puSh (I". "s .... mbl)' 

,n,o Ill " ".,slnl\ . .... """e Ihe s.,a"nJl r ,nlls ,nlO th e 

001'''. 

""I'., r,U!!<l ol·'Il"",tJ)· ,ntO 'he pls ,on , hen rn. the 

"pr,nl'\" . Sec 1" 11 . ~I\. 

Fit" ne" ..01""0,<1 b, ';;cl<rl jOlnl Ft.,r. bO:;, rll 

'0' r ,nll R"f. b:! OV"" ,he OI~r" ' '''1l shaf '. ..It 
,ho ""le"oHI br.,ck,., cn~ur,nf! IIl,)t t l,c t ube is 

I~,rl,cn'hcular '0 'I, ~ ",. •• "k.', .. n<l if .. S,n'lle 

s"r,nl'l ' f; f",<.'<1 ""hupe !I",e , h .. ~"r l nll ,s low l ed 

oV"r ' he <low.,1 '" t ile b,."cke,. T' lIht"" Ihe 

bl'dcke , down CV" nl y ",11, 'h~ 1"·0 10n.l1 5ClscrewS 

a nd f it th~ nu,s to ,he " l u<lS. 

WI"-tl ''' ''''' '''''1\ U,,, 0 1" '''''''''" I'""ons. 

",""'full )' ,'"",' ,he , · ... tI!) ... ,· ~ , ·" lm " ,'''le'' IntO Ih e 

c)-I,,,<1, · p OO ,'c" . Tile c""t~ c l>O~ S"', or Ihe 

"",10 ,,, ["C C low ... ,l" U" , fronl or .he u",t. S ce 

I" l'l . -.!'). 



/ 

Opcrallna Valve 

inseN: the ope ..... tln/!. v;olvp ",10 Ill<' ,',)"!nl: . 

cnsurma tll<lt the h(!,mspherlc,,1 "",I r"II"nr .. on 

t he fla l of th e small c;om on th e oprr,'tl nll sl'.lft. 

Drop In the 'j/lf," J.>;'I I, I,lu" ge r ""d Sl'rlnll. 

Scr"w ,n .. "cl tlJ'lhWtl th" OI""r"lIn).l v"l\'" 1'1118 

"""urlng t h" I ,I" .. COI'I''' r w,",s"cr ' s lor,'led 

corr"ctl),. 

With the except,on of 11", ;.01<'1101<.1 ,,,,<I Ol>r,· .. tl n$l l<'vrr. t h,' from (:"s ,nlt 's nO\\ cOmplet" .. no r<,a<l ~ ' for 

assembly to Ihe r esl of th e "'"" 

P LANET C ARRIBH A~O GIi,\R TR,\lX 

To fit neW p lane, b""r'llIts ""lnll loul Xo . L ~'Ul. 

S ecure the "'Iu"r" ,m<l<:tl · .h.,,, ~ 01 Ih .. 1()()1 v","! lc,)Il\' In" ~ I C'·. , ..-"no\".' Ih.· ""l!1 I<ul .. n<l Ih" coli.!!· .... fll 

a ulde bush. n"n.o: e dowm, .. r<,l" 0 ,. ,. r 11 ... "h.,nk 01 11,.. 100 1. PI"" ,· !t ...... uv,.,· 1:<.101 .. """to '0 ))0,,,,(1 hI' one 

b .. " rlnl:. sp;,cml: coli.,,' "nd Wlrl)! rl"l . I"""'"' Ih" bc"r)Il,l: ..,,...hl hom, ·. ~,." I'u~. H •. 

To fIt second be,lrlnll, ,."mov<, '''''lI. nul. co il",.., .md IH). ' '' . f ,t 11 "1<1<> hu',l< "1\"1,,,,01, .. 1-.0 "",,, ' .. ",ll'l'Oe,·,:<1 

as before . See F'll. 17. TI'''"I UI<' OU,,'" >/,'""" "'m'l .... ly . 

f iG 16 o:ro""" '," I' II<S ' 00"'" 
cUP NBfilll . H I"'.AIIISG 

FIG 11 I'lTTI:-;" ,o;IiCOSO IlRAWS 

CU' SHHIlI 11 1)[",..0.,,1)';0 



1'.:QTE In Ihe e<l"'" of Ih'" !!:! ... vlanet Cilrrler, th e bron>:e I hru~ I w" .. hcr loc ,aCtI bel"'ccn Ih" re .. r of Ihe 

sunwhcel ,;nd Ihe p lane! earNe ,' mu", be fitt ed l>efo rc Ihc la"l plane! Il""" ," assembled , because 

It IS not poSSIble to f1l Ih" ",,,,.her when all t he 110"" ... " r e " .. sembled. 

PIt new '>132" dlameler 1I.ll11s pms. cnbUr lng that Uu,,' "re " Bood drlV ln ... fll ,n the l" holes; If not. ,.hOrt en 

Ihe pIn .. lightly. drlvn below Ihe "uduc,' of tho pl"nc, c""rler " nd pcen tile hole In the Carr ier Ov e r to 

retam Ihe PIn. II I" not pr"elle .lb le to f" new ge,.r" unl "'"", ,n m;>tChed H('IS . I Sce n.llle 5 PI;)nOt C .. rrier 

Assemblyl. C"re musl be ,;>k"n not to d"m"lle 'he 011 c" ' cher on the c"rrler, where fitted. 

REAR CASI:>O AND A,,:>UI.US 

If any new component'" ,w e fltloo 10 this """embly, It becomes ncecss "r ~ to re·",.,"CSh the thIckness of 

t he Spa C1n 1l "'"s her Rc!. ~I 10 prodUCt> " condition ",here Pre ·lOildl!Ul ami clld flodl In Ihe supPOrt bearlnus 

are aVO ided . 

For t h l ~ purpose 11 ~p e c l "l ""II 1111t ll"'U:e "0. I. ['1UA 10; ,1V,"i;)ble. COn",,,I1t\Jt of.m Out"r tubu["" member, 

the lower end of wh Ich loc~t\ : " , J Il~""'; 1 t h" ~,Ir be"rln.l1; atlulm<'n, In the ov,,,'<,lr,vc r c,II' c" .. >n.l1; , " n(! a n Inner 

member, th e bore of wlllch IS of "ufI "; "'''1 ~ I"<' to JUSt """" Ov e" the <'car bc.II· 1I11l ""'er t racle 10CI'tlon o n 

the oulpUl sh"n, SO th,n ' he 10wcl' cnd Will ... but "Io:;,on"t the "houl'lcr wh"'h ,,,,,.m,,lIy locates Ihe spacing 

washer 10 bo .. elocl ed. 

A m"ehlned brIdge p loeo w J1U "d "cros s Ihe up""" end of th e 

Outer membor In ol'dl>r tu provld" , I m e. ,o;urlllg It"p bt'l""<)Cn It !i 

lower f1lce "nd Ihe I' P P ~ r m .lchm",1 f.lc .... of I h I> m""" member . 

This SUP repreA cn'" the .lClu •• J IIIle k,,,,,,,, of th" spaCing ",asl",,, 

required . S ec FIg . 30. 

USING SPECIAL TOUI. No. L I';IJA. 

Pres s "'0 fron' t"'''''lng Inlo the ~.ol · C1II;lIut ons"",nlt ulm liS 

Ou'er Irac k ubI" " <l1l,nnsl n" ""uul<l"" In Ihe C,ISInIt . P"" .... Ihe 

annulus JOtO the fronl be"",11.I1; In Ih" C.oSIIlIl . Do nOI fit the re"r 

bearm.l1; or "paCIng washer "I IhlS "t,llt" . lO ll Ihe 1t.IURe I. I')HA 

over th e output s llan "nl1l t he oul <: r ml,mber Cont<lCls tile r""r 

bea ring s hou lder on . he ,."",. " ""'IIg. PI'ess <lown Ihe Inn"" 

member " nd .. elec t 'he "P.JCIIIII wa"her wh ich ""ll )U,.t fll Into Ihe 

tOp of the gduge. '1"1111' washL'r I" <lY.lll"lo J" In <llfferent th lckne",;es 

for se lect lve assembly. Se" P,It. 3 1. 

f i G 30 SPACINO wASHE R OAUOH 



FIG 32 [j 
ASSEMBLING 
UNI_DIRECTlDt'AI.. CI..\;TCH 

Rcmo\, ,, Ih e g,'ugc ,III(] ftl Ihe ",,1..,<:1 ' ''-.1 w;,she l' <lml Ihe 

'''','1' bc,' I'InI! . llr'YlIUl ,I In po,, 'I,on w'lh 1001 No. I. lab. 

1"1 Ihc rc"r 0,1 "",,1. <lr ,Y,n l! ,I III POs,tlOn with 1001 

;":0 . t. 177A . F 'I 1lII> rc,'r coupl,ng n ""lIc. 

;":OTli Some rl"n[\"" i,<.I vl' " hol" dr ,lled 10 cn.,bl n he 

•• pl 't P'" to b" LIl,wrtc<!; tin s must lof' flttcd to 

r.o _'nr. ,d .. w 'lh 11"" hole In 11", "h"ft . 

Fit , t", w.".t ,, 'r "no1 nut, spJ n J""""'II where i1Pp h CDtl le. 

«"."1'1 thl) ,. P ~ a "0 m "I" I' p,n,on ilc"r Dnd b""h "rtCI' 

,·",.ur,nC l hal I he ' 0 ' I',nl! ' " ,.crv'C f'"b l", Turn th e " nnulus 

10 rN',"''' ' 111<' il""" ,f n"cl'sSo,ry, "hJ(n the hole .. , n Ihe cils ,ng 

. 'nd 11", bU ... h. I u tll" <low"! scrr", " nd r.0I' I'''''' W(isher, 

HOIII It ... "",,1' <:""'''g ,,0<1 ,-"mull's \"''''l1c " lI~ ,n " v" ~e. 

rU 11 ,,· b.'O,,~c tllI"u,.,t w""I ,,·,.. Rd, lij III till" r eCCSH ,n Ih e 

,-",,,,1.11 1.1'" 

A,.~embl nu: , ,,,d I-" III ''' I) L'n , . 0, ""';\1 0".11 C IUI ch 

A,,~ ,·m bl ,· IH,' """ ' :0,( ""0 Il'" , ·,, 11 ,,1' C " II~ or t he 

un , _d u" 'CllO""l dui i'll . F H (I,,' ,,,,,,.,, m , 'mh,'r ,nlO m e ", ... ge 

"nd ,'"".I,)" II 0" tI ... " tI ... l· ,·,,, 1 of Ill,' ~I"·'''I!. El lJ\,,,~ e Ih e 

,,10Ih of 11 ... "",,·t· ,,~ '· ml ... ' · \.U l' 11", "" """,~ "" Ihr ,"OlI"r 

'''11,·1 ... . "h"n [ U1 ,,1. "l' 11 ,, · 'Jl' II " .. d I." "~ 01 IlIr , n,l<'r 

m, 'mb, '" . '1"1 ... , .,g' " . "1" ''' ''' 10 ... 1,,1 .",u -dud.,,,··,· "I",,, 

\'",w,~1 [,"Om IlL< I,·o"i. 

1'1.](",. ,I"" ",; ",· mh l , . [''0111 .. "', ,10\' """",,,,, InlO Ih,· 

',!I""""I ."".,·m',I,· 1''''1:. luol ;":0, l. I ~" .,n.; f It tll" ",jJ ,."" 
tJot"OU)!11 I b" " Iot III 11,,' 1<Kl1. l u r nln" "" . dul Ch ,Iork',,~,· 

R"I'I .. ~ " Un' un.-,I"','<:IOO""I cl",d, " ,,~,·ml, I \ · . ""Inn 'he 

"1"·<:,,,1 1001 to <'nl"" Itl!' ,~.II,,'''. "11 <> tll" ou t,'" ml'm,,"'" ,n 

11lI: ."",u lus . Some u,"I .. ", ,'V'· .,n ud tI""",·,,; 1I11" '" 1'""nM1 

lino »''''1 11 011 On I UI' ul I'''' ,,,,,_,,, ,,," '11,,"<.1 ) cluld, ,"OI),·"s. 

mo,,1 ,mpo ('I, , "1 I ~ "'" . ,cl: ;'1 " , ,,11 '" ,·,lu,·,,,,., to the 

l, .. ,·t,<:ul", · ,,1''''' '1 10, ", , 0" I,·u,,,, ,.1 ",1, 11 ""s ('"moved. 

WI",lh",..,·(' u,,"""; 0 ""'11,. ,11'1''''' '1<- '" "" .• ,, '1"'" ""pl, 'c"menl s 

11 I" lmpOl1"nl \!,, 'I '·''''10 ", .• " . ,.~ , ou J ,j ",' '"01.,1,.,1 Oil !Is ",x'S 



'Olo l he cOrreCt 'lnnul"r 1'01;'" 00 boloro ro "s,.c,n!)l~ 10 Ihe 

.. onu l u ... on .. cco .. ~'oc" w,th the folLow ,na procedurl' . rum 

ooch IC<lr re .... "cu~cl)· unl , l .. ,lot marked on ooe toolh of the 

F " [hS 

broOlO" ",,,o;h,,r Iotcl. 11 ,n Ill" "c C 0.11 In tho planet carr ,or. 

1" " "1"1 Ill" ..... ...-11 .... 1 mcsh ,,,. '''Ih t he IIl,met aOoOr6 .. rod keepina 

t h" .1011. 'n 11", ""mo l>O.m.on • • nlleN Ih . .. _6sembLy. mC$l" na 

tho 1l<:. (["5 ,n th,· annulus. 

In""N \11" ,[umm )' mOlm"'klf t tool No. L IS!lA OIL th i s st<lJjo. 

IU""'n8 111<' "un'~h"" 1 unti l the ,.11,,11 "nll"/lO" ,0 bolh Ih e P)':,""I 

(!"r,',L'" ,,1\.1 ' he um - d , rect ,u",,1 c lulch 1;1'1,nOIl. If any new 

Po" ' " h.w,· b-N:n f, tl ed III conncclLon W' l h LI. o lear or COlSin!!s, 

It b"com"" n'·c ............ )· 10 "I,,,ck th.· " ,,.., f lodl of tile "unwheel 

"llIc h .. ho u lLl he !)t"!"""n " l iS" .'00 ."1 " - l .::!O _ .35 mm). 

To <K> Ih .. , llroo,;, ~~l .... follo",,:_ F'I 'Ill ,·xl r. ' Ihru .. t w" "'", ,, of k,..,wn IInc knt-..... on 101' 04 tI,e .......... hl'(>l. over 

IlK< Ilumm) N •• <1I. Ill"" fll Ih" or'A"kll b."On ~'· .111" -.t.C<!1 IIIL .... '" ",,'~.e .... . 11 11 ..... 0 ' ... " .... 

I'n Ill" l!'Om c"StrUt oy" r Ih" dumm), 

m.un ....... rt . .n,' oU",' .1 ..,p to ,h.· ,,<,.tr c",...nK. Cue to Ih" "xl",' IIH .... ~I \\., .. h,·,· m"""on'~' "bO~c. Ih" 1\>0 

c"lI.nl~ \\.U "0' m<"~ lu Ul·.It Ih,·,r 1I.'nll'· ... )0.1"" .. .., .... · 11"" Ro'" "III"h ,,,11 ,."PI·",",·I\I Ihc Uud<n",,_ otthe 

e"' .... 1I""bl \\,'~I"·I·. mmu,. Ih.· "",I 110,,1 01 Ih,' hunwl", .. 1. If ' h" " .. , ..... \ '"' flo.,\ ' " mOl'e or I"" .. t itan !I.<It 

required n mu,,1 1)(- .,dlu~I'"<l D\' ,·,·"I.'e",,, 111<" " " ~' I IIII ·u .. 1 \\,,,.1,,, ,· ,0< lit e Iront of (It" .. ..,n\\ho,,1 by 00,· o f , ,,S8 

Or IIre.""r 1I11 c-kn,· .... .. .. ""lu.r, ·rI . 

\\hcn Ih,· CO""" C, 110" k", ·,,·. "..J~II,·'· I~ . !; (I." .... , .. "".i .. ",,"I . "("n<.>v", lI. e lront C..J" "l$I. ,~ nd Ille ' I" .... '" 

... ,toll ........ ,,,,1 ' ·O"'«IU,· ''''h Ih,· '''"u" .".",...,1,1)'. 

Cl t Tell SI 10))0.(; \1L;\1I\Elt 

R .. · .".~ .. 'nlll. · . , ~ lollu"" _' , . , ... ... tit,· IlIru ... 1 1I,·," ' , nR """nl y , ntu the thru..t r .na and fit tho 1011"80 

clI,<·I,I'. 

1' .. , ..... tI " ... . ,·.· .. ·"'1>1, On 'v 11 •• hUIJ 01 ,h. · clu",h •• h,'"," ""'m""r " . k n ij~ '''~.'( C..Jrs nOI 10 dOlm3," thCl 

),oonll" .,"" fn Ih.· ·.m . .t l .. ,· , !I', h,. tu 11\.' clulch ·.I1<I"\)1 m,·m!),·,.. 

FII Ih, ' IJ""'~" I\., .. h,·,· un 11><' 1011 0111". "unwh,· ,·I •• ,1-.0 thp. "IC<!I IIclccuv" w .. shp. r of tho correct 

lIuckn""" ,'" ,.r'·v.ou .. l~ d",·rm.",·". 

Smt:..r 1' '1",,1 JU,m "Ill coml>OUn" on bOl h ",U< ... Of Ihp. l>Nl<" Mn.<t IIdnlc. ,)00 I ')P th ... home on th" f !'Om 

C..JS,,.., 



Fit Ih{l f!'Ont C"'''nst imd the br"ke rlllll to the N!ar cas, nil. ca,,<,fully ,>O'''lIon,nll the ThruM Ami p,n". 

t h!'OU£h therour holo" ,n tho fl'Ont 0"6111$1. Fit and t'lIhten nut" on to tho "'X "tu<ls . 

NOTE If the umt ha", " vOM,oally moun.t!d ""Ienold. ;, Ih, n nut 's fltled to the stud ad)<leon t to Ih~ 

solenoid COl" to "rov,de ol""r"nce. 

Fit t h{l di"t(lnc" coll"r Rd. 68 10 tho OPor.'t,nll ["ver sll.,ft. 

I'll th{l oper~lIn8 lever Hef. 69. tnserl th" ""I"no,d plunller mtO Ihe I'(>ke of th" v,dV<" Set<1nll lever; f,t 

th{l solenOId WIth th e new JOmt dnd "Wl"''' Ihe t,.,o ,.erpwo; . 

Adjust tho so[eno,d oper ... t"'" ' eve" .I S .dN!.,dy descr ,bed on p.Ige ') of 5"C1lon l. 

F't the 6OIenOll'\ COVer pl"le I,f .Ippllc ... bkl 'md I1l1htcn thu "l>propr,.lte »cr""s. ensurIng that Ihe JO,nt 

washer ,s In goOd cond't,on . 

Th" "v"Nlr,ve ,s now comple.e "nd "<'.Jdy for fllllnst ID th" 8e ... rl>O ~. 

Inspect Ih" ae"rbox m."n..t'dll for nH;I<,t; .. nd burrs. 5~~ Ihat (Ill the 0,1 hole .... re open ''''u clo;)n. 

Fit tho cam 10 tho IIc.,rl>ox m,,,nsh .,ft ","h Ih" lonl! " 1,,ln "nd of Iho (;,m tow<1I'<]" tI'e IIc;]rII<>x, 

I t IhO IOe"rbo x h .. ~ baen r~mov~'<,l f""m th" ~.H' . .. dopt thn follow,ng p""c~~lure 

Hold the ovcrd",vc vcrt l""lIy If, ... VIC ... wlIh the front c"s,n]/' uppo,rm05t. 

Fn ,h{l c lutch <'Ct um s prlna" 10 the ""s pCellve "m" on the Ihrust ring I. e, the lon,er ",,('[nRs 10 the ouler 

""gs. Th, s IS mOSl Imrort"nl or Ihe "prlns " "lIl become cO lll>ound thUS p,..... vcnu ng 'he ""rreCt opera,!on of 

th !! oyerdr,ve. 

Romoye the <Iumm)' m,,,nsl.,,f\: Ihc ",,,hnns ",,11 t hen be corr,·ctl ~ ' 1I,,"'<,l up. 

I'll., new JO"" 10 lhr front f ... cc: of tl", oycrd rlVe . 

1in1l"1I" lOP lIe;]r, uand ]/,porbox on ~nd . • ,,,d ,)fllc:r th,· ma,n" ' ,,,ft into 11", oy"rdrIYC unll. Turn th" 

p ('[mar), sJI"f , In Ihe R""rl>ox unlll the o;"hn~'S ena.', ... "nd Ihon turn fU Mher unll l t he lowasq"",,,on of Ih" 

cam co.nc.des w llh Ihe 0,1 pUmp roll"r. Po,; '''''n Ihe clutch ~ pr,n]/,s on the I'nspt;(I,ye l>of;~C" on Ihr ieilrbox 

.... a r c ><IensIOn. Pres" tho lI"arl>o x down to t~'" the cu",h'';'''lnll Of t he ~p r "'I1S. 

F't Iwo nUls 10 the 10nlO stud .. and \tghl"". "vonly com"r""';"'1l thC flpr l"IIS. unlll thor" Is a 1!1l" of 

approx ,mately in between th e OyeNlrlY" C<lS'n& .md ' h e Re;Jrbox rc"r '·"en",on. m.'''nwh llc "nsur,ns Ihat t he 

oil pump C1l m do"s not drop otf the sl'hne~ or Ihe ~ ry f ... ll from t he m",,,,,haft. 



anter 'wo ';Cr ew "rIver,; IntO .he SWP b rlwl'un Ihe overdrIve C~""IJI "noJ Ih e Ee.wOO. pc .. r c",'>I\slon . with 

one, compre,.,. the 011 pump plunller ~~p ", ... and "'Ill Ih e Olh" p, lev<'p th e cam d""n Inte .. h ]lnment wllh .he 

.. lWlll .. r roller. 

Contlllue IIRhtelllll1l: Ihe IwO nul " 0" "I<' 1"1)11 »lu,l .. until Ih" f"ce .. m<"<>t. If . II~ Ide"" f.ul to meet by 

about ." and Ihe Iluts bccom" II l1:ln, ml",Illgnm <'nt "r Ih,' '""' , n,·~ I ~ ," d l ~" " "l. In wlllCh C.'''I' remove I ~" 

Ilea rbo x from .he overdrIve "lidl n ,Illd r ," · ,.l lgn I h.' -.pl , n,·,. b~' ,"O."t I nil .h ~ 1Il ,,~r m<'mber 01 til e unl _<11 <'''''''On", 

clutch In an .. nu-clockwISe ,.ilrcCIIO(l: Ihl" ~dn to" dem u tol 1'r<>~,"1I ,..uh .. lonll ~crewdr'ver. Re·ched< by 

m .... runa lhe dumm~ m",nsh ... ft ,.g.lIn . 

Lf .b" &"arboJl h"~ t>,."n Id( III (h,· ""II,d", "". m<'1l,oli of fnm"", ( ~'IIl'''n'' 11", lK,me. (,ut ( "''''''''~ ul "r c .. re 

must b e taken 10 un"up., (n." tI", clu(~lI "I"' '' I,I'~ ,"" cOI"I""CI I ~ ' lo <:"t.~I . 
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