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SECTION F - GEARBOX PAGE 3.

F. I .  -  GENERAL DESCRIPTION

The georbox fitted is equipped wifh four forword speeds which ore oll of the constont

mesh type ond provided with synchromesh engogement. A reverse geor of the normol spur

type is olso f i t ted in the box whilst ol l  the forword constont mesh geors ore of fhe helicol

type, fo ensure quiet operotion. The geors ore selecfed monuolly by o f loor mounted

geor lever.

There ore three selector shofts ond o selector fork is ottoched fo eoch shoft by o

sefscrew. The forks on fhe left-hond qnd centre shofts engoge in o groove mochined in

the periphery of the third ond top geor ond the first ond second geor synchroniser sleeves

respectivety. A fork ottoched to the right-hond shoft engoges with o groove in the

reverse idler geor hub.

The selector shofts ore free to sl ide in fhe georbox cose but on interlocking plunger

device situoted in the front of the georbox cose prevenfs more than one shoft being moved

ot o t ime, thus preventing the engogement of two geors simultoneously. lndex notches

corresponding to the neutrol ond geor positions ore mochined in the respective shofts ond

ore engoged by spring-looded locking bolls in the georbox top.foce ond cover to posit ively

locote the geors.

The reor ends of the forged selecfor shofts protrude into the georbox extension

housing. The f irst ond second geor ond the reverse geor selector shofts bofh being hooked.

The third ond top geor selector shoft is slotfed on the inner foce of the forged end ond is

bent so thot the slot is odiocent to the hook in the first ond second geor selector shoff .

A reloy lever engoges with the reverse selector shoft hook ond forms o geor selector gote

with the forword geor selector shoft ends, by meons of o slotted lug odiocent to the f irst

ond second selector shoft hook.

Descript ion

The georbox ond clutch housing ore bolted to the engine. The drive from the

engine is through the clutch to the georbox by o spl ined shoft integrol with the moin drive

geor, the clutch.disc being free to sl ide on ihese splines. The moin drive geor runs in o

boll roce in the georbox cose ond the shoft is supported ot the forword end by o spigot

locoted in o beoring f i t ted in the end of the engine crqnkshoft.

The moin drive geor beoring is retoined on the shoft by o circl ip, the moin drive

geor ond beoring ossembly being retoined in the georbox by onother circl ip locoted in o

groove in the beoring outer roce ond o retoiner bolted to the georbox cose front foce.
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PAGE 4. SECTION F - GEARBOX

An oil  seol in the beoring retoiner prevents oi l  leoking out onto the ctutch disc. 
'The 

moin
drive geor is in mesh wifh the countershoft cluster geor which runs on needle rol ler beorings
divided equolly between eoclr end of the countershoft.

The moinshoft is supported in the moin drive geor by o spigot locofed in needle
rol ler beorings ond t 'uns in o boll  roce mounted in o cqrrier sondwiched between the
georbox ond the extens ion housing. The moinshoft extension is supported of the reor end
by the drive shoft sl iding ioint, which runs in o beoring bush f i t ted in the reor end of the
extension housing.  An o i l  seol  is  o lso f i t ted ot  th is  locot ion.

The f irst, second ond third geors ore in constont mesh with the countershoft cluster
geor ond ore free to rotote on the moirrshoft, the f irsf geor on o steet bush, which is
posi t ive ly  locoted by o s teel  bo l l ,  ond fhe other  two d i rect lyon fhe shof t  i tse l f  .  The
forword geors ore engoged by blocker type synchroniser ossemblies spl ined to the moinshoft
between the f irst ond second geors ond between the third ond moin drive geors. The
moinshoft beoring, f irst geor ond bush, f irst ond second geor synchroniser ond the second
geor, together with fhe speedometer drive geor ond spocer ore retoined by o nut locked
with o tob wosher, on the moinshoft extension, the speedometer drive geor being posii ively
locoted by o s teel  bo l l .  The th i rd  geor  ond the fh i rd  ond top gecr  synchroniser  ore
retoined ot the forword end of the moinshoft by o circl ip.

The reverse sPUr geor is mochined on the outside of the f irst ond second geor
synchronis':r sleeve ond o reverse idler spur geor is rnounted porol lel to the moinshoft cnd
countershoft.

L-ubricoticn ond Mo intenonce

The geors ore lubr icoted by on ext reme pressure geor  o i l ,  (see Sect ion ,O,) ,  which
por t io l ly  f i l ls  ihe georbox cose;  o  combined f i l ler  ond level  p lug ond o <Jro in p lug being
prov ided to  foc i l i to te serv ice.  The countershof t  c luster  geor ,  which is  o lmost  complete ly
submerged,  p icks up o i l  os i t  revolves to  lubr icote the moir rshof f  ond moin dr ive geors ond
beor ings ond o lso the se lector  shof ts  ond forks.  o i l  poss ing through the moin dr ive geor
beor ing is  re turned to  fhe georbox cose by o s lo i  in  lhe beor ing refo iner  ond on o i l  dro in
hole in  the georbox cose f ront  fcce.  An o i lseol  in  the beor ing re io iner  prevents the o i l
f ronr  leok ing o l r t  o long the moin geor  shof t  ond onto the c lu fch d isc.

Oi l  fhrown uP by the geors is  co l lected in  o chonnel  in  ihe le f t -hond s ide of  ihe
georbox cose ond runs bock inio the extension housing to lubricoie rhe speedometer geors
ond the moinshof t  extens ion bush.  An o i l  seql  in  the end of  the extension housing
prevenls  the o i l  f rom leok ing out  oround the dr ive shof t  s l id ing io in t .  Oi l  t ropped by t l re
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SECTION F - GEARBOX PAGE 7 .

seol refurns to the exfension housing through o slot under the bush. A pocket of oi! is

retoined in the extension housing by the front foce which is recessed to iocote the

moinshoft beoring corrier plote. An oi l  hole, in the fronf foce, droins surplus oi l  bock

into the georbox cose vio onnulor grooves ond o slot in the moinshoft beoring corrier plote.

The georbox is ventiloted by o breother incorporoted in the reor left-hond bolt

retoining the remote control housing to the extension housing. Venfitot ion slots in the

extension housing front foce ond the moinshoft beoring corrier plote being provided for

oir to flow between the georbox cose ond the extension housing.

The Synchronisers.

The synchronisers ore of the'blocker r ing' type ond consisf of o hub, which is

splined fo the moinshoft ond on outer sleeve splined to the hub. The hub hos three inserh

or blocker bors supported by two l ight circulor springs, which hold the blocker bors ogoinst

the synchroniser sleeve ond, in the neutrol posit ion, in engogement with notches mochined

in the internol spl ines of the sieeve. The blocker bor springs, which ore posit ioned on

either side'of the hub, hove togs ot one end locoted in o common insert, the other end

being free. The springs ore f i t ted so thof fhe free ends run in opposite directions. A

bronze blocker r ing is interposed between the synchroniser ond eoch forword geor, hoving

o topered foce to mote with the corresponding foce on the geor.

The biocker r ings hove dog teeth die-cost on their exferno! diometer ond ore cut

owoy ot three eguol points fo locofe on fhe blocker bors. Rodicl cleoronce, fo give

opproxlmotely hoif c pitch of the dog teeih on the blocker r ing ond geor, exists befween

the s lo ts  ond b iocker  bo: -s .

When engoging o forword geor, the respective synchroniser is moved fowords the

required geor. The blocker bors, which ore in engogement with fhe sleeve, olso move

ond push fhe blocker r ing into contoct with the topered foce of the geor, which revolves

ot o different speed fo the moinshoft ond synchroniser. The fr ict ionol drog which exists

between the topered foce of the blocker r ing ond geor wil l  keep one side of the slots

ogoinst the blocker bors, so thot the dog teeth wil l  be out of l ine with teeth on the steeve.
This prevenfs geor engogemenf os long os fhere is ony difference in the speeds between
the moting cones

As the speeds equolise, however, the blocker r ing centrol ises i tself,  ol lowing the

sleeve to move fully to engoge the dog teeth of the geor.

I  C' l



PAGE 1. SECTION F . GEARBOX

The Power Flow

Neutrol

In neutrol, with the engine running, fhe moin drive geor ond countershoft geor

revolve ond fhe first, second ond thirci geors revolve on the moinshoft. The moinshoft,

reverse idler geor ond first ond second geor synchroniser cre, of course, stotionory.

First

To engoge first geor, the first ond second geor synchroniser (which is olso fhe

reverse moinshoft geor) is moved reorwords so thot the infernol teeth engoge fhe dog teeth

on.the geor' so locking the first geor to the moinshoft. Power is tronsmitfed from the

moin drive geor fo the front countershoft geor, to the first geor, theri to the first ond

second geor synchroniser ond moinshoft.

Seeond

Second geor is engoged by moving the first ond second geor sychroniser forword,

to lock the second geor to the moinshoft. Power is then tronsmitted from the moin drive

geor, to the fronf counfershoft geor, to the second geor, then to the first ond second geor

synchroniser ond moinshoft.

IbTd
Third geor is engoged by sl iding the sleei 'e of the third ond fop geor synchroniser

reorwords to engoge with the dog feeth on ihe third geor, so locking i i  fo the moinshr:ft .

The power froin is then from ihe moin drive geor to the cor:ntershoft geor, to the third geor

then to the third ond top geor synchroniser ond moinsl iqft.

IeP
Top geor is direct drive, the moin drive geor being locked to the moinshoft by fhe

oction of the third ond top geor synchroniser, which hos beerr r,oi,ec.l forword so fhot fhe

internol teeth on the sleeve engoge the dog teeth on the moin drive 5;*cr.

Reverse

Reverse is engoged by moving the reverse idler geor forword so thot it meshes vrith

o sPUr geor on the countershoft (locoted betvveen the first ond second geor) ond olso with

the spur geor mochined on the outer diometer of the firsf ond second geor synchroniser.

Power is tronsmitted from the moin drive geor fo the front countershoft geor, up to the

reverce idler geor ond then the reverse moinshoft geor on the fint ond second geor

synchroniser ond moinshoft.
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\-' F.2. . GEARCHANGE ASSEMBLY

To Remove

l. From inside the cor, remove fhe tunnel top (see Section'B'), fol lowed by the geor

chonge lever grommef .

2. Unscrew the nylon georchonge lever cop. Lift  out the ossembly.

To Reploce

l. Use o new gosket between the georchonge cover ond the lever cop.

2. Reploce the georchonge lever ossembly. Ensure fhe cop is fight by topping with

o su i tob le dr i f t .

3. Refit  the georchonge lever grommet. Refit  the tunnel top (see Section'B').

Anti-Vibrotion Geqrchonge Lever

\-- During the lotter port of ihe Series 3 production, on onti-vibrotion georchonge

lever (Port No. 36 F 724), wos introduced. l f  i t  is desired to f i t  this new lever ro

. eorl ier cors, the fol lowing oction is recommended:-

I .  Remove the exist ing georchonge lever.

2. Assemble the georshift  lever from the lower end in the fol lowing sequence:-

Boll-end (Port No.36 F 129), spring (exist ing port), seot (exist ing port),

cop (exist ing port), wosher (Port No.W 024), lockwosher (Port No. W 0072),

upper geor lever, lockwosher (Port No. W 0072), wosher (Port No .W 024)

ond f inol ly the sleeve nut (Port No. 36 F 0150) l iberol ly cooted with Loctite
'AV' on the threods of both the nut ond the threoded port of the lever.

T igh ten  the  s leeve  nu t  t o  o  to rque  l ood ing  o f  l 8  l bs . f t .  ( 2 .5  kg . r . )
\- 3. Push the upper port of the now ossembled georchonge lever through the f lool

operture seoling grommet, ensure fhot the lever is correctly ol igned, then secure.

Tronsfer locknut ond lever knob from fhe discorded lever.

F . 3 .  - G E A R B O X A S S E M B L Y

To Remove

I . Remove bonnet (see Section 'B').

2. Disconnect the bottery.

3. Remove the rodiotor (see Section 'K').

4. Remove the engine (see Section'E'), together with the georbox, ofter f irst

removing georbox mounting brocket.

5. Remove georbox from engine.

t 6"t
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To Reploce

l .

2 .

3 .
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F  " 4 .

Fit georbox to engine.

Reploce engine into cor.

Refit rodiotor.

Reconnect bottery.

Refit  bonnet.

- GEARBOX ASSEMBLY - OVERHAUL

Remove the georbox (Section 'F.3,).

Droin fhe oi l  into o suitoble receptocle.

Before commencing dismontling, ensure thot geors ore in the neutrol position.
Remove fhe clutch releose beoring mechqnism (see Section ,e,).

Remove the clutch housing by unscrewing ond removing the four bolts ond
lockwoshers securing the housing to fhe georbox cose. lf required, drive ouf the
c lutch re leose orm fu lcrum pin.

Remove the georbox top cover plote, by unscrewing four bolts ond lockwoshers
securing the cover plote to fhe georbox ond corefully lift off the cover ptote os
the selector shoft locking springs ore locoted in the cover plote ond con be tost
when the cover is removed.

withdrow the selector shoft locking springs ond botls from their locotions.
Ensure thot the georbox is in the neulrol position ond remove the locking wire from
the bolt heods' Unscrew fhe squore-heoded toper bolh securing the selector forks
to fhe selecfor shqffs.

withdrow the third ond top selecfor shoft to the reor, supporting the sleeve fitted
to the third ond top selecfor shoft. Lif t  out the sleeve.
withdrow fhe first ond second geor selector shoff ond remove the ftoofing pin from
the cross drilling ot the forword end of rhe shoft. Rotote the shoft through 90o
ond remove it from the georbox cosing.

withdrow fhe reverse selector shoft to the reor rototing it 90o clockwise to prevenf
it  foul ing fhe exfension housing.

Lift the selector forks from fhe roc*ring grooves on their respective geors.
lf required, remove the inferlock plungers from iheir locotion in the georbox cosing.
Remove the extension housing ond moinshoft ossembly by unscrewing the bolts qnd
spring woshers securing the housing fo the georbox cosing.
Remove the speedometer driven geor ond the geor beoring from the extension housing.
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