TYPICAL PROBLEMS IN THE GEAR BOX

Naise is probably the reason vou suspect trouble and
the type of noise is 2 good clue to where the wouble is.
Maore serious is a box which will not drive or has [ocked
solid. Excess heat can alse warn the onset of problems.

Excessive gear nolse offen indicates wear, and the start
of gear woth failure. Straight cut spurs make 2 clean
whine which is quite normal. but helical types should
be almost silent.

If vour box is excessively neisv in a specific ratio &k
could well be the gears in question are failing, Gear
tezth do break off which results in loss of drive or a harsh
knocking on load, but more common is fatigue to the
face of each tooth. All the gears used in MMM cars are
case hardened, thar is heat treated after cuting ro give a
very hard surface skin. This skin may fail for a number
of reasons. the woth marking is a clue to why you havea
problem, Now comes the detective bit. L ook at the wooth
face and observe the marking. Is it discoloured? I o
suspect averload or lack of oil. If the woth {ace is clean
but pirted the gear is probably wormn our the hard case
and the hard case just fatigues and drops out. Scrawch
marks alwavs indicate dirty oil, This has either besn put
inn the box in some way, or lack of an oil change has
\alfowed particies of gear 1o conmminate the oil and act

% an abrasive; It is not (00 bad vou mav be zble (o get
faway with an ol changs.

Pﬂt"‘lmL is another Juilure T have seen in MG boxes.
Meral is rubbed from the face of the tooth to the top
forming a sharp edge. this will ocvur when shoek luads
ur impacts are excessive. So waich tor it if vou do als!
A useful tip to check for peening is 10 run vour finger
auruss the edge of the tooth, you can often feel a burr
VUL CANAOL S0,

Gears which ase widing mesh engagement I'r::qu::miv
suffer from end wear

This 1 particularly bad un 2nd in the Wobeley box
with up 1o hall beng rubned away o_\ hud geur cnanges
m ¢r the veurs.

I1 1> quate armuzing how thev continue w drive on half’

lht: fength. but they do. 3 «.rc..!ir i c.nﬂmu ry ol the 3y,
moohihe endsol e st rephice
srehems ol thedenpth méns tvidt thitootiiviresyand a
rgoed chanee fewillhbreak affs not very nive to gut stuck
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on the toad. cven less if our broken wath wers between
the other gears.

lincugh gloom about 1egth lets louk at the subjeer of
gear selection, or lack of it. or conunuance of it il vour
bux jurmps out uncxp:.n.!ed]\

My experience is that most of these prob}ems are
associated with the selector mechanism and not the dogs
themselves. You may notice the ends of dog teeth are
rounded and this is done during manufacture (o help the
teeth go together eastly when selecting 2 gear. Some wear
may occur bur the problem is more likely 10 be caused by
dog parts not being fully engaged. Wear in the selector
mechanism causes lost motion and although vou may
think vou are mloving the gear lever all the way, by the
time your efforts get o the gesr over half the movement
could be lost.

Places o Inok for lost motion are in the gear lever
itself. Both the ENV and Wolseley have two pivors
which wesar especially in the castings. Make good with
a new lever with oversize ball pivars, re-bush or hard
chrome plate. Next on the czimninal list for lpst motion
is the selector rod, both ends on the Wolseley and one
end on the ENV. Sloppy splines and/or loose bolts cause
rrouble, mzke good so this assembly is nice and solid.
What else?

The lirtle forzing vou have just fixed securelv 1o the
gearbox end of the selector rod engages with the
selectors {113 Wear occurs where the forging engages
the selector, selectors do not wear evenly unforiunarely,
so if things are not too bad file or machine out the wop
slot until sl chres clean up square, rue and the same
size. Build up the end of the forging with weld and file
until it is 2 snug Bt in your new slor. If you fnd slop
berween the selecior fork and the gear | hope it is not
serious. because there is not much you can do bur fira
new selecior. Reverse has an extra pivor so check that
by the way,

Aim to get the lost metien a1 the gear knob down o
8" before the gears in the box move.

I you are unable to select 2 gear after renovating all
the party-vou must have it (oge her WTOng O some; parts
are bent, no-.\ vou know how u ‘albl: m}m 'r:‘u:ck each:
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dedent “svstemn’ this- is found ‘in iteras (91 and (111

Isif2nd’ seiu:wr ‘has three positions, as does 3rdftop.
bul reverse “hud dnlv two. The object is 1o Iocatc each
selector 1 forward position, neutral or rear position
when placed there By the gear lever mechanism.

You will already have seen that if. through Jost motion.
1he gear is not pushed fully into mesh nur 1 the dedent,
Uheck that the greoves in the selector rods (%1 are in goud
vrder: turning them belps. and that the balls and Springs
tn 11} have not fsugued and are fully free,

By the way the dedent will not Lr:cp a2 half engaged
gear in mesh. excessive spring pressuse 1s not the answer.
et the gears fuily inle mesh and they will stay put unri
vou want them out,

i vou du nur behevertne. iry pulling vour gearbox
vut of geur when on juad.

Bearings are generally quite relighle. but check them
it ¥ou have the box 10 bus and pur i new ones if they
fouk suspect. Delective bearings usually make 2 rum-
hling noise which is 2 usefu! 1ell-tale.
ne Jast word before we get the box 1o bits "Heat',
Al pearboxes get hot i use. and more so when vou
wse thie boot 10 the indirect gears. 11 vou can put @ hand
un U evervtiung should be OK but i o gets excessively
But. first check the il feved and it 10is 5 OK. keep an
evena B bitand use te gar for siens.

Excessive heat is caused by somerting, 2nd if vou can
calch it early. vou mav save a complete gearbox blow-up,

Now let us look at stnppmz the box down and put-
ting it buck together again. I am going to deal with the
“Wolseley' box as this is a little more difficult than the

ENV. but if vou follow this procedure vou will have no

problems.

} the gearbax is in the car | strongly recommend it is
removed before stripping down, It can be done in the
«ar, but do not trv it until vou can do it on the bench
bitndluld.

First drain the oil. Remove gearbox from cur including
bell housing, do NOT attempt 1o split the gearbox
nehind the bell housing, The whole box comes out with
tht rear engine support Iube. To ease removal vou can
tuke the gear lever control assembly (100 off the box in
sne vurly siages, but before doing this put the gearbox
op gear. This is done by removing the % BSEF nuts
un top of the gearbox. The vasing then simply lifts uil.

With vour gearbox on 2 bench remove the SIX DULs
holdiag the bell housimg to the central gear casing. Nexi
ok miv the bel housma and below the inpul shall vuu
witl ser w small serew, remove it with its washers.

Now tor the imporiant part. and this » best done with
an assistant ¥ avallabie. Hold the central sectivn of the
gearbox and vse u hide malle to tap the hell 1 nousing oli.
As T starts to qume give the ends of the selector rods 95
a lle tap inswde the bell housing su they stav inside
the box and come eleanly our of the beil housing bores.
Do the same with shafl 21 where vou remote scren 30

When vou have the hell huusmv clear of 1he loeeting
studs and uux\is iy will suill fesl as if things ave bung-up
bui do not w orrY, Gently rigzle the bell housing foraard
2nd upudrm Bc:LﬂLh:: 3rd gear and mmmm mesh arg
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When input shaft (1) comiesiforward sgay 10 clewp
bearing 1. vou ¢an lift the bell housing. This dis: -EnEApEs -
gears o and 1283, sllowing the tavshaft gear aluster 1w
stay in the box and the bell housing with unput shafy
axsembly 1o come free.

It suunds complicated. bur if vou tzke it easv it is
simple. “Blower” tells us to remove the back cover, but
if vou du this you will have gears drop our as vou pull
the rear cover and output shafl away.

Removing the front leaves evervthing in place. and
vou do not get the dreaded heap of bits cascading over
the bench as you remove the cover, With each part in its
correct place you can now remove in sequence, observe
each locatjon and ensure it goes back again correctiv,

Remove each part, clean and check that it is in goed
order. Look out for the gear tooth problems deseribed
carlier, check that the selector dogs are not worn aned see
that each bearing runs smoothly with the minimum of
shake, If in douby, replace. The roller bearing tracks ..
inside shaft (1}, end of shaft {19}, inside (25} and shait
{213 can wear and new roller bearings will not take up the
slack, 50 you will need new parts. Check wear on the
sefector muchanism as discussed and rectifv if pecessary.
I iy not normally necessary 1o take h::.arings 1200 out ol
gear 175 Handle (255, (26) and {275 45 1f it was a rodler
race assernbly: if it runs smooth fine. if not you will
have 1o replace,

If bearing (16} has run slack it damages the ‘oil Tefiirn

screw on output flange (17) and bore of rear gearbox
housing, new parts or seme.niffty machine shop waork
will be negessary 10 stop oil lesking out,

Input shaft bearing {3} is not such a problem. If the oil

return screw is worn do not worry, repiace bearing (5%
with 2 new one with a SINGLE integral seal. The size
is identical 1o the non-sealed tvpe. Make sure the seal is
adjacent 10 the locking washer not the constant mesh
gear i.e. bearing open inio gearbox.

Justa word abatt fixing bearing : 5 . Twosvstems have

besn used at leasi. One s a 1ab washer and castellared
ring nut. The second is more cunning and employs 3 *C
shaped wire with bent end like 2 °G”, the ring goes round
the nut and through a small hole in it This should engage
a similar hole in shaft (1), locking the nui, Make sure
the pin on the wire goes right into the shafl or vou are

not Jocked. - _

A ward about locking. It is well worth locking any
screw threads in the box. Some peopie swear by "Locrie’
but I pever use it and prefer to use wire. | have seen
the results of 2 Joose screw in a geurbox #ad there wasn't
much 1o salvage. 11 only takes a few minuies more and
il costs virrually nothing. \

Having got all vour parts clean repa:r’c_d or replaced
let us look at the subject of Interchangeability as vou mav
hate had 1o 1ake the best from Two boxes 10 make one
guod une. '
i Firsthe. the 3.38{] first gesr boxes are quite a bnl
ditferent to the 4.18/1 units, Contrary 10 general belis!
the number of teeth on the Ist and 2nd gears are the
same lor both boxes, [t s 3rd xnd comatant mesh <], &
{28 whegh change. Even this o not simple. belatse
althouen wooth wise 1st and 2nd ure the same the sclector
svstem t not and I vou use o 238, by 20d evar Cluster
Vou must also use 1he asseeiated screcht tork. Lavsball
gear 1225125, is common, Realis
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Notonby are the oorh numbers ditterent tor 3rdiand
wnsmant .mesh- in the two boxes. but-the op gear dm__ .

is reversed also 1hc: ma!a. leem twing on 31 in _[hc'-'-'

33871 box. . .

My best ad\lu: is do nor mix parts !rm‘n Poses with
different ratio’s it is too complicated. Parts from boxes
with the same ratio can be mixed but in seme cases vou
need a number of paris wogether 1.¢. the input shatl. rmg
nut and locking system.

With al) our parts ¢lean and in usable condition we are
now ready to re-assemnble the box.

Use the reverse process to weking it apart. Fut Isif2nd
gear (143 with associated selector 1] and rod (9). Feed
~on lavshaft gear ¢luster assembly (22, (233, {243, (255
(263, (27°, and (28). Next fit third gear {31} with s
selector {93 and (113, You may need 1o fiddle this en with
lavshaft gluster.

Make sure the reverse gear assembly Is correctiy
located in the central gear casing and drop this over the
gear sets. More jiggling may bs necessary (o get reverse
gear past Ist gear and selectors {11} past housing. Do
this with the drive flange (17) pointng downwards and
rvihing tends o fall down into place as you have a
rartie.
nce these parts are in place and yvou can see they are
in place vou are ‘well on’ as they sav. Next assembie
inpur shaft into bell housing with all its parts including
recaining ring and bolts {7,

Now the last diffiecudt manoeuvre, gct:inv the bell
housing on to the box, Make sure bcar:nﬁ{ Vis in place

zad also ring (8). Also rings on layshaft either side of

rolier bearings they are quite important.

How 1o get the bell housing on? Kegp box mounted
on bench, cutput fange down. Tap top gear up Le.
selecror (110 gear (31 and gear (271, Lower bell housing
down and engage input double helical gear (1), with gear
{28). Onee this is done the bel] housing will line up with
shzfis and studs and can be gently tapped and coaxed
down. Warch the selector rods and dowl pins (29). The
4th speed selector spring dedent may hold the selector
if so give it a tap down.

Make all joints with a good guality gaskei cement 1o
avoid ol leakage.

The layshaft fully floats in the box so no end lecation
is necessary. Gear (28) locates it from input shaft/gear (D),
h the box assembled fit interlock (12) and gear
Chidhige lever assembly 110}, Check the selection of each
pezr BEFORE puttng the gearbox into the car. If all is
well. check =ach nut and bolt for correct tightness and
remove lever assembly,

I suggest, vou push a plece of rag into the hols 1o be
safe. the odd nut seems to drop inside almest by magic
given haif the chance!

Why not give your gearbox a coat of paint. It will
never be easier than now. Makes it as good outside as
in. and vou are now ready to put it back in the car for
many happy reijes motoring.

-

~the gear box

S

The ail recommended for MM!
weight straight SAE 90 or 140, Modern gearboxes
usuaily use 2 lighter o}, stroight SAE 30 or a multi prade
engine oil. Why the difference and whv straight? The
difierence stems from the tooth loadings and gearbox
sealing. Une object of the oil 15 1o keep the gear teeth
apart by mainiaining a thin fIiim of oif berween the 1eeth,
Basically the thicker the oil the thicker the hvdrodvnamic
oil film. When excessive pressure gxists between gear
leeth or the sliding speed is high some metal 10 meral
conlact can occur This happens in a modern hypoid
axle and 3 hugh pressure additve oil iy used e, EP 90.
sume EP oils corrode copper hased aliovs iLe. brass and
bronze. This metul is found in cur gearboxes 1o selectors
and plees, st do nat use EP in weneral.

The gearbox relies on oil scrolis at the input and
output shafts to kezp oil in, no modern plastic lip scals
for us. Thin oil will leak out more readily,

There is much more 10 Jubrication but more anon.

Just 2 last word abour the effects of gear rativs. As
we have seen top gear (4thtis almost alwavs 1 10 1 so hay
no rano effect on top speed. The car designer Axes the
rear axle ratio 10 match the cars top speed with maximum
engine power. In the graph a standard PA mav reach 81
ro.p.h. at 5500 engine r.p.m. Experience shows ths o
be about the limit.

How are the gear ratios arrived at?

The next step is 1o select Ist ratio. This is done by
calcudating the highest ratio which the car can hanadlein
the worst conditions L.e. Fully Loaded, Children and
Luggage. forced tostopona lin 2 hill etc. With st and
4th fixed 2nd and 3rd are filled in.

The ciose ratio box used for racing has a much higher
1st as basically we do not 1ake the leggage racing. or start
or'a | in 3! Power weight ratio’s are better too. 2nd and
3rd filled in again.

The main benefit of a ¢close ratio box can be seen from
the graph. As vou start from scratch you aceelerate up
the first gear Hne, at maximum engine speed vou change
to 2nd. Follow the horizontal line back unul it mests the
2nd gear Hae. You will note with the PA standard box.
engine revs drop to 2800 r.p.m. but the racing box only
drops to 4700, Yes T koow the racing engine peaks at
7000 but the percentage difference is very significan:,

Have 2 look at the B.H.P. vis R.PAL curves for our
engines (found in Mainaining the Breed. and vou will
set the advantage of keeping the engine revs up, MMM
engines need to rev o give their best performance and
the cearbox allows them 1o do this,
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