DIFFERENTIAL ADJUSTING SHIMS

SECTION 13. REAR AXLE

113. General

114.

The Rear Axle Assemblv, (Figo 34) 1s of the
hypoid, semi-floating type with shim adjustment
for all bearings and for the meshing of the driving
gear and pinton. The Axle Shafts are splined at
the inner ends to engage splines in the differential
side gears. The outer ends of the shafts an
provided with tapers and kevs for attaching the
rear wheel ubs. The wheels are each supported
on a taper roller bearing pressed on to the axle
shaft and the side thrust from the wheels is
transferred from one shaft to the other by a
thrust block straddling  the differential pinion
mate shaft. A cover on the rear of the gear
carrier housing permits inspection and Hushing
of the differential assembly without dismantling
the axle. The axle gear ratio is stamped on o
plate attached to the assembly by one of the
rear cover serews. The axle serial number is
stamped on the top of the gear carrier casting on
the width of the metal forming the facing for the
redlr cover,

Lubrication

IFor the Tubrication of the hivpoid driving gears
it s necessary to use an S.C Lo tvpe of E.P.
{extreme pressure) fivpoid Tubricant conforming
to the S RS 90 specitication.
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HUB BEARING SHIMS

SECTION,

Alwavs use one of the following Tubricants :
Anglo-American Oil Co., Ltd., Essoleum  Exrer
Compound 90,
[onergol Hvpoid 90

Spirax E.PC 9o
Mobilube XL
Castrol Hypoy.

Price’s Lubricants, Ltd.
Shell-Mex & BUP. Ltd.
Vacuum Oil Co., Ltd. .
OO0 Waketield & Co,, Ltd. A
Duckham’s - Adeol Hypoid 90

Do not at any time nix various brands of
hvpoid Tabricants.  Should there be anyv doubt
concerning  the brand of lubricant  previously
used, drain and Hush the axle with a flushing oil
or light engine oil before filling with the new
lubricant. Do not  ase  parathn f{or flushing.
Check the level of the Tubricant every  [,500
miles.  The axle should be driuned and re-tilled
to the bottom Ievel of the filler plug hole every
10,000 miles

Lubricant capacity . 2 pints
Refill capacity 13 pints

The wheel bearings are cach Tubricated by g
grease nipple located in the axle tube housing
adjacent to the brake back plate. Where, on the
top side of the housing, @ vent hole is provided,
the greasing operation should be continued until
grease appears at this hole indicating that the
chamber is full. Do not overill.  The bearings
should be lubricated with o good bearing grease
every 000 miles.

Poge lntvenn
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Axle Shafts Removal and Replacement

To remove the axle shaft, remove the road
wheel and the axle shaft nut and washer.  With-
draw the rear hub with a Britool drawer No.
1092 and belore dismantling farther, check the
axde shalt end playv with a diad indicator as shown
in g, 3a.

The recommended tolerinee ranges from 003"
to 006" (L75-1. 5 nuny and the end play is con-
trofled by shims located bhetween the brake back
plate and  the axle tube flange. Shims are
avadlable 1 thicknesses of 0037, 0037, 0107 and
0307 Remove the brake back plate retaining
holts, the outer oil secal assembly, the whee
bearing retaming plate (it fitted) and the brake
back plate, taking care ol the wheel bearing
adjusting <hims. The axle =haft with s taper
roller bearing mav now be withdrawn with o
puller and the axle shaft ol seal which is pressed
inside the axle tube can be examined,  Withdraw
the oil seal and replace i necessary.

To replace the axle shatt @ After lubricating the
wheel bearing with @ good bearing grease. mstal
the axle shaft with the taper roller bearing cone

and  then the bearing cup. Add or subtract
adjusting shims to obtaimm the correet axle shatt

»

end play of 0037 1o 006" which will be o just
perceptible by hand {adding shims inercases end
plav,  subtracting  <hims  decrcases  end playvy,

IR

Mator SERVICE OPERATIONS
REAR AXLE

Renove or anstal approxinutely an
caoual number of shims at cach end of
the axle so as to retaan the axle shafts
i central posttion. Examuine the
hub ol seal and replaee, 0 necessary',
it the brake back plate and contratise
the huab ol <eal. When re-installimg,
N new paper gaskets o either =ide
ol the bearing vetaining plate, or it
retaining plate s not Otted, bhetween
the brake back plate and the oil seal
assemblv to prevent ol Teaking into
the brake drunm.

Ditferential.
Removal and Dismantling

Drain the lubricant from the gear
carrier housing and remove the gear
carrier rear cover, tashing out the nmt
thoroughlv <o that the parts can he
carclully fspected. Remove  both
axle shafts as detaled mothe foregoiny
chapter. Renmove the foar holts which
hold the ditterential bearing cap. and
n=ine two pryo bars, one on cach <de
of the differentiad case opening, prv
out the differential assemblyv, e 365,
The differential bhearing caps and the
gear carrier asket surbiee are miarked
during  production and  when re-
assetibling the bearing caps be sare that the
posttion of the numerals correspond, (1g. 371

Rentove  the universal joint companion ffange
with a puller and press the pinion out of the for
ward bearing. The pinton having been Geed from
1ts front bearing can now be removed from the
axle housing.

Note. Woep all <hims tact,

Use onlv the  recommended

brands of hvpoid o1l in the

rear axte.

Should

about the tvpe of ol i the

there  he any doubt

axle,  dram, fush and rendl

Do not = top up ™
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~etting s to be sdtered, o wall be necessary
1o remove the differential bearmme with
drawer 1o vain access to the shims located
between the bearmge and the abutment face
an the difterential cose.

Assembly

Reassemble the mternal ports ol the
differential and insal the pinion mate shaft
fock pine Usitg o punch, peen some of the
metal of thedifferential cascover theendolthe
lock pin to preventitworking loose. Therning
voar and diiferential case contacting surfaces
hould be cleaned and exaanmed for bhurrs
Lefore the ring cear i~ hitted, When rem
sGdling the ving vear on the difterentiad case
alicn the attaching bolt holes i the ring
cear with those i the case and tap the ring
coar on the case with o Tead ammer. ITnsert
the ring gear <ct screws with new locking
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Drive the front bearimg cup and ol seal
asseibivout ol the housig and i a damaged
rear bearing cup is Lo be repliaced, orif the
pinton setting 15 to be changed  the vear
beartng cup must be deiven fron the honsing,
care heing taken of the <hims which are
fitted between the bearing cap and  the
housing abutment face. Remove the ring
gear from the differential case by hending
down the locking tabs and removing the
mounting  screws. Dirive out the pinton
mate shaft locking pin, which s sceured in
plice by peening the case, and remove the
piion mate shafte Take ont the axie <hait
spicer, and by rotating the gears by hand
until the pinions are opposite the openings
in the differential case, remove the difier-
cntial vears and the thrust washers which

{

are Lried behind them,  TE the ring gear

Flonre 380 Dl Nl SEETING,

stvaps and tighten them unilormdve Then
bond the locking tabs aronnd the <erew
heads 1o prevent their working loose.

Tistal the ditterential bearings without
<hins on the differential case making sure
that the bearing cones and cups and the
housings are perfectiyv cleans Place the
differential assemblv with the hearig cups
in their housing in the gear carrier. Instal
adial indicator m the gear carvier with the
button agiinst the g gear baek facee and,
inserting two serew brivers between the
housing and the bearing cup, move the
diferential assembly to one side of the
Case e shewn an gl 88,




GROUP 11.

118.

[

Then after settg the indicator at zero move
the assembiv to the other side and record the
mdicator veading. This reading plus (008" pre-
foad denotes the total thickness of shims to be
wsedh i the mistallation of the differential bearings.
Remove the differential assembly from the gear
carrier and, 111t has been removed, reinstal the
pinion front bearing cup. Also reinstal the
original pinion adjusting shims and the pinion
rear bearing cup. Using an arbor press and o
leneth of tube, press the vear bearing cote on the
pinion, the tube contacting the mner race only
and not the voller retianer,

Ring Gear and Pinion Adjustment

The rear axte piion should he adjnsted properly
Defore further rear axle assemblv s attempted.
The ground end of the pinton 15 marked with the
correct pindon setting (Figo 3930 This marking
may be zevo () o ominus {3 oroa plus ()
When properlyv adjusted o pinton marked  zero
() il he at the zero cone setting distance from
the centye hme of the gear o pinton marked phus
two i 2) should be adjosted to the nommal cone
setting distanee, plus (0027 and o pimton marked
minns two Y to cone setting distance minus
D027 (See g, 4oy,

The Zero Cone Sctting Distance is 0 201257
(A3.974) i

Thus tor o pinton warked minus two 023 the
distance from the centre of the ring gear to the
face of the pinton should he 2002870 and for o«
pinion marked plus 3 0 03y the cone =etting
distinee for (his tope wonld he 21287,

Plice the pin
jon with the rear
bearing cone in
the gear carrier
and adjust the
pinion tothe cor
rect =etting dis
tance by means
ol shims bhetween
the rear hearing
cupandthe hous
. The pinion
adjusting =hims
are avatlable i
thicknesses of
0037, 003" and 0107 Tastal the pinion bearing
spaccer and the original bearing adjusting shims
on the pinton. Then iustal the pinion front
hearing cone, companion tlange. washer and nut.
The pindon oil slinger and ol seal should not be
mstalled  unul the pimon bearmg  adjustimy
procedure has been completed.

Tighten the companion flange nut and test the

Piovre 390 Pineon MarkiNg

pinton bearing adjusoent. The pinton should

Lhave nooend plav and shonld afford a shight drag

Ioite i

MAJOR SERVICE OPERATIONS
REAR AXLE
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or resistince to turning. Vv hd or temove shims
to obtam the proper adjustinent,

Bemg sare that the bearnug cones and cups and
the housings are perfeethy clean, again place the
ditferential assemblv with the bearing cnups i the
housing.  Instal o diad sodicator o the housing
with the hutton aeainst the ring cear back Giee
and mserting two serewdrivers between the hons-
g and the bearing cup, move the differential
case and ring gear away from the pinton until the
opposite bearing cup s seated against the housing.
Then, alter settine the mdicator at zevo, move the
differential assembiv towards the pinion until the
ring cear contacts the piion deep inmesh, The
indicator reading now  obtained  elearance be-
tween ring gear and pinion) minus L0037 denotes
the thickuess of shios to be placed between the
ditferential case and the bearing cone on the ring
gear side of the differential. The quantity of
shims nserted on the ving vear side, of  the
difterential case <hould then he subtracted fron
the total indicator reading i=ee assemblvy, ITnsert
a thickness of shims cogual to this mmonnt plos
008" for preload on the opposite side ot the
diflerential.

To simphiftv the difterentuad and ring cear
adjnstment procedire we give  the Tollowing
example,  Nasuwme the total indheator reading io
be 0807 This heure plis (0087 for the recons
mended preload eqguals 088" which denotes the
total thickness of shims= 1o be used, Asstining
the clearance between the rmine cear and the
pinion to be 0427 subtract L0037 (the approximate
bhacklashy from this 0427 clearance.  The 03877
ditference denotes the thickness of <hims to he
placed  between the differentinl case and  the
bearine cone on the vinge gear side of the ditfer
cntial. Then <ubtract the thickness of  shine
mserted on the ring gear side of the ditferential
case from JO88” and the L0317 dfference denotes
the thickness of ~hins 1o be mscerted oo the
up}mxilw <tdeof the case,
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TO DECREASE BACK-
LASH REMOVE SHIMS
FROM HERF & INSTAL
ON OPPOSITE SIDE.

Frenre 41 Coeomee Baekiasns Cron sy Wi anp Praion

TO INCREASE BACKLASH REMOVE

o facilitate  installation of  the  difterentind SHIMS  FROM  HERE AND iNSTAL
assembly, cock the bearing cnps and tap them ON OPPOSITE SIDE.
fiehthv into position with a lead hamnmer. When Favnre 420 ST A D s, D AL

reinstalling the bearing caps
he ~ure the }msitiun of the
nimcerals marvked on the gea
carrier housing aece and the
caps cortespond fsee g, 871

EX.{
IDEAL RING GEAR TOOTH
CONTACT UNDER LIGHT LOQAD

Mount o dial indicator on
the wear carrier with  the
bitton against one of the
ring cear teeth as nearly in
fine with the tooth travel s
possible, Move the gy
cear by Jund to check the
Dhacklash  which shovld bHhe
hetween 003" qnd 0067
(e 41 HEthe backlash s
not in o accordance wath
spectficitions  transier the
necessary mmber of shims
from one side ol the difter
ential case to the other to
obtain  the desired setting
(e, 4230 Dacklash will be
changed approximately two
thirds of the thickness of
<hims transferred,

AMter <ctting the backlish
to the required Bgnre, wse
A small brush to pant eigln
or ten of the ring vear teeth
with 0 miaxture ol oround Tionre 43 Toor Contaet DaGh .
red  lead and engine ol

£EX.2

HIGH _TOQTH CONTACT - TO
CORRECT MOVE PIN[ON
TOWARD GEAR

EX. 3

LOW TOOTH CONTACT - TO
CORRECT MOVE PINION AwAY
FROM GEAR

EX.4
TOE CONTACT- TO CORRECT
MOVE GEAR AWAY FROM PINION

EX.5
"HEEL CONTACT - TO CORRECT MOVE.
GEAR TOWARD PINION

Move the painted ring gear teeth over the pomen It the tooth contact = high on the veay teeth,
until a good dmpression ol the tooth contact A~ <hown in the second oxample, the pinton

s obtained.

o . ‘ Sronhd be moved townrds the cear byoadding
Fhe result nopressions should he shdar to th

) ! ; 3 dums between the rear bearing cup and the
fest o example given o Fige 43 honsing, and adding the e thickness of shims
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between the pinion bearing spacer and the forward
bearing cone.

1 the tooth contact is fow on the gear, as i
Foxample 3, the pimion should be moved away
from the gear by removing shims fron hetween
the rear bewing cup oid the housing and remov
ine the same thickness of shims from between the
pinton bearing spacer and
the lorward bearing cone.

1 the tooth contact s
decidedlv towards the toe
or small end of the tooth as
m Example 4 Fige 480 the
cear should e moved away
from the pinton by remeving
shims from the ving gea
<ide of the differential case
and adding the same thick-
nes= of shims to the oppo-
site side,

Hothe tooth contact is on the hieel or large end
ol the teeth, as shewn in Example 5, g 43, the
cear caonbl be omoved towards the pinion by
removing shims from the side of the differential
case opposite to the ring gear and adding the same
thickuess of shims on the ving gear side,

o mst be remembered that i making adjust-
ments to cornect o heel or toe contact that the
bhacklash limits of from 003" 1o 006" must he
maintained. A reduction ol the backlash within
the above Bmits may correct an extreme heel
contact while aninerease of backlash mav caorreet

TTON 14,

Bleeding the Hydraulic System

Ihis operation should he necessary only when
part ol the system lus been disconmected, o
when the Jevel of the supplv tank has been
alowed to fadl too Tow, allowing air to enfer the
Huaid erreutt.

IC ds cmphasised that CGirling  crimson hralke
flaid  should Deused when bleeding or chen e
plewishine e flurd (o lhe reservnrs This special
Tid s unaticeted by high temperatures, is immune
frome Treezing, and has no harminl effect on the
rubber sealss Use of any other tvpe of fluld may

result in oserious trouble.

Lipevefoar

Froare 44,

BRAKES

MAJOR SERVICE OPERATIONS
BRAKES

A extreme toe contact. Moving the ving gear
005" will change the backlash aporoximately
A0035" while moving the pinton (0037 will change
the hacklash about €017 Ordinanily 1t will not
be desirable to move the pinion when making @
backlush correction as the movement ol the ring
vear has o much greater offeet apon the backlash,

PENtos sy

Moving the senr out, changes the bearing towards
the heel and sheliov voises the hearving, Moving
the pindon ont raises the bhearmg on the fnee of
the tooth and <hebtlv towards the Teel,

Atter removing the companton anee mstai the
ol =linger, ol seal gasker and the ol <eal (e 340
Replice the  companion flange and tichten
in=tal botly axle shafts, bearings aond cups. Then
instal the rear cover n=ing o new casket and 0N
the honsing with the correct aniount of approved
hvpoid Tnbricant

Shick Daek front brake shoe adjnsters vo sern

Ul up sapphy tank swith toids toking reat
care Lo prevent entry of dire.

Workinge on one brake a-scmblyv at o e,
remaove the rubber cap from the bleeder anpple
af the hvdrauhe evlinder and 0t g rabber Bleeder
tbe i its place, dlowing the tibe to hang into
aclean recoptacte, proforablv o glass jar or bottle,
Ponr suficient Girhng evimson brake thudimto the
container to cover the end of the bleeder tube,
Unserew the nipple about three suavters ol a

Y

it and operate the brake pedal ap
and down o few tmes, allowimg 1w
or three scconds between cach stroke,
One or two =<trokes wilb canse thie tand
to =tart fewing, but pumping must
be continued untl the flndd appears
cntirelyv {ree Trom arr bhubbles. 1.
im]:«n'l‘.mt that the jeservoir i< lre
quentiv o replenishied during this opera-
tron, it vt <houtd be allowed tao beconmi
ctnpiy tsore ar will be draswn imto the
sy=ten,



