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roctions contained in this ook have been

J-j-'l

P driving and upkeep details in the first two

rranged to facilitate reference by condensing all

ehiapi

Substjuent chipters cover, in o more detaibed and
techinical manner, the: various units of components of

the chassis,

In commection with certain |:-|'-'_|]|r:i|_-[:||:_l. components,
viz., the battery, wheels and tyres, angd the Klaxon hommn,
geparate mstmctions provided by the respective makers
ol these articles will be found ||||_'|:-|'!_u|:;|r_r_'|'l_ a5 |_'|;,|_|||J:i|"|".:u

at the end of the book.

A set of special spanners and tools @8 supplied
with the chassiz It is most desirnble that these
should be uwsed when efiecting any adjustment, a3

otherwise vital parts may be seriously damaged
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THE
ROLLS-ROYCE SYSTEM OF
PERIODIC INSPECTION.

Our interest in the REolls-Rovee Cars does
ot end at the moment when the owner
pays for, and takes delivery of, the car.
Our interest in the car never wanes, Our
ambition is that every purchaser of 4 Kolls-
Rovee Car shall continoe o be more than
satisfied.,

With this end in view, there are on the
siaff of Rolls-Royee Litd. experts whose
siple |'J.I|t:!|I it is co call, by appointiment, on
the owners or drivers of Rolls-Royce Cara,
with a view 1o asceraining whtboer they
nre satisfied with their cars.

These calls con be made at the owner's
residence, not only in Great Britain, bur alsoe
in ceriain countries abroad.,

A consultation beoween  the owner or
driver, or both, and one of these Inspectors
is invariably of benefit 0 users of Rolls-
Royece Cars, and these wvisits have been
highly appreciated in the past by both
owners and drivers.

16

THE
SECRET OF SUCCESSFUL
RUNNING.

Before a Rolls-Royee chassls is sold it is
very carefully tested and adjusted by experts.
It will run best if no attempt be made o
interfere unnecessarily with adjusiments,

An owner would do owell to instrect his
driver as follows :—

Lubricate effectively, in strict accordance
with the advice given in this bhook, and do
not neglect any part,

lse only those olls which are recommended
by Rolls-REevee Lid., who have made pro-
longed and searching tests of eils. Consider-
able harm and expense moay result from ithe
wse of unsuitable ofls.

Inspect all parts regularly, but take care
not to alter any adjustments unless really
NECESRATY,

17
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| Road Springs
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|
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| Track
Potrol Tank
Weight ...

LEADING PARTICULARS OF CHASSIS.

Six cylinders, 37 bore, 447 stroke, 3087 oo,
zroh H.P. on BoALC, rating. Unit construction
with gearbox, thres-point -:1'.'\."__:-|".'|-'i-::n||_ OS]
Bl with detachable head, overhead valves
operated by pusheods, RollsRovee battery
:||;f|i|:i-':-|| with antomatic advance, magneto
provided 2z a stamd-bwy, forced lubrication,
cooling by pump  cireolation, Rolla-Koyes
antomatic expanding carburetter

Elecirical Equipment rz-volt  Rolls-Rovee  dynamo,  starter

motor, and other units. 30 ampsére-hour
battery.

Bingle dry plate.

Fonr-spesd aml reverse, stile caortrol .‘\-JII'A.Ell-
ongter amdl Deake servo-motor drives incor-
porated.

:¢'|l|r;|| bevel drve, full fleating, road wheels
entirely carried on nxbe tubes

[ mternnl 1'~:E:-:|||||i|||.;, Sapyi -\.‘-rH:'I..I.t'I:"i. omn -all
four  wheels. Independent  hand  brake
operating on rear whesels,

Semi-elliptic, [ront and cear,

Either, Dumlop detachable wire wheels, with
32" by 44" stramight-side cord tyres,

or, Duntop detachable well-base wire wheels,
with Dunlop cord, wirsd fvpe tyres, 51° [or
21" vim, o, 67 for 20" rim, dependinmr. on
Wl .::_.l' £ hRssis.

14 gallons capacity, at rear of chasss
Varuam feed

Chnssis -::||r||||'.'|-:ll.' with tyres, battery, petrol,
oil and. water, but excluding spare wheel,
lampes and other aceessorkes—approximately

2 o hs.

=
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CHAPTER 1.

Starting the Engine and Running the Car.

Starting e Engine—Petral Feed—Nwnneng e Car Gooor Coruenging
[Tse of the Brakes—Iize of Charging Swileh—Ipnifion Switeh—Tlze of
Magnelo—Uke of Radutor Shuifers—Overkeaiine—Slog Maepaenig

Water Level 1o Radialor—Frosd.

The power numt consists of o six-cylinder engine, not overstressed
a8 regards its power sutpul, and therefore haviog a ressoable come-
pressiof, cnsuring treedom from pre-igmition froables and miving s
long period of running without decarbonising becoming necessary

The sparking plugs have been placed in the eyvlinder head in such
a posibion as to give the maximum advantage from the point of view
of ignition, and be froe from otling up and detonating tronbles.  Raolls-
'_‘":llj"'l'h." Liel. Tiave designed and manabactored a xz'-;:l;i.'.'l |_:n.?|rI-:'.|::|,' JE.‘IiHII.‘II
which incorporates an automatic advance, and i3 so distinetly advan-
tagenng over ordinary magmeto ignition as to have led them to adopt
it as standard in proference to a magneto.

A magneto is provided, however, but it is intended for use solely
as a stand-by in case of failare of the battery ignition system.  Such
i failure i# foand to be very rare and confined to failore of the battery
itsalf, due, probably, to eareless wse in tropical climates, or bo e lect
of the battery mekers' instructions.  These instructions will be fownd
at the end of this ook,

It 12 not paesible to use both battery and magneto ignition systoms
simultaneousty, and no attempl most be made to de this. The
magneto tgnition can be brooght intoo service anly by releasing the
catch which normally holds ite dowve couphing out of engagement,
replacing the battery high tension lead with that Teom the magneto,
anil remaoving the battery i_q';'II]'.lIIII fuse marked Moo 3 from the dis-
tribution box, as moge fully described later in ghis chapter,
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In order to {acilitate starting the engine from cold and bo eoable
the car to be run almost immedintely afterwards, a small high velocity
jet carburetter is provided for starting purposes oaly, which, in
eombination with a hot-spot on the mduction system 1o vaporise
the mixture by exhaust beal, resulta in the car being aviilable for
SETVIEE VETY -:;l.li-::H'. after starting up. even i the coldest weather,

Stlarting the To start the engme, Grat check thait the change
Engire, pear lisver B in neatral, close the radiator shutters

by meving the contrel lever on the instrument board
then switch on the ignition by moving the nght-hand thumb Jever
o the switchbox to positien merked | {lgnition) ; rvetard the ignition
and close the throttle by bainging both the levers on the stecring
colurmn to their hottom positions ; next open the starting carburette
by pushing the lever on the instroment board to the pesition marled
Starting or On, and set the mixture control lever over to Btrong.
MNow depress the =mall pedal satwated low dewn in the centre of the
dashboard : this closes the main switch between battery and starter
motor, and the Iatter will start ap the engine,  As soon as the engine
commenees to run regularly, move the throttle conteol lever on the
steering column about half-way up s quadrant and tum back the
starter carburetter control lever to the positton marked Running

or O,

The stariing carbprefier showld wot be wiad for more than hall o
winnle hofere chasging over o o omain carbaeratier, eand 0 showld
oy B wsed when the emgere 5 ool

Excessive use may lead to failure of the cylinder lnbrication

1:--.-.'i.||E to dilation of the ol |:-:|' E:-e:'.l.'lll.

When the engine has warmed slightly the mixture control should
b med |:|.'|l|'-w:|:-.' hetween Sthung anil Weal.

A starting handle is camied in the tool kit. After use, 1t shoulil
be remived from the bracket and returmed to the tool kit, othorwase
it may drop out and become lost.

[Mtheolt starting may be due t0 dampoess in the H.T, distributor
caused by condensation,  The disteibutor showld be remowed uoder
sugh cirewmstances and wiped out with a clean dry rag. The rotor
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Julid alao be wiped dry.  This trouble i= only fikely to-arise when
ihiz car hos been standing. The warmth of the engine will prevent
snch eondenzation normadly,

It will be noticed that while the working pressure indicated on
{1 ol granpe is only 15 1o 20 1ha when the engine is thoroughly warmed
up, the gange will show a considerably higher reading with the engine
rold, due to the greater viscosity of the ¢il at low temperatures,  The
pressure will, however, fall to normal as soon as the il beoomes

WATITIET,

Petrol The petral feed B oarmngad on the system by which
Feed. fhe wacnwm induced in the inlet pipe of the engme

raises the petrol from the main tank situated at the back
il the car toa small service tank on the engine gide of the dash, whenee
it Aows by gravity to the carburetter float chamber,

There is & needle-type stop valve on the service tank fo cut off
the feed to the carburetter Host chamber when the car 1s not i service.
v open this valve, It it and rotate it in a clockwise direction ; to
close, morely rotate it in the oppesite dicection—it will chiek home
when in the correct position.

If the main fuel supply be exhavgted during a mun it should be
ohserved thot the service tank will also have been emptied, and after
filling the main tank the service tank most also be recharged befors
thi engine can be started. This can be done by cranking over the
enging for a few revolutions, both main and  starting carboretier
throttles being closed meanwhile. A depression will thereby be
indoced in the ndoction pipe, which will draw up petrol from the
main tank inta the service tank.

Certain chassis are provided with @ main tank which normally
loldds two gallons of petrol in reserve.  Use can be made of this reserve
b turning the knarled knob of the valve on the tank from the position
M fieain) to the position B (reserve).  Mormally, it shoold stand
at M, when, with the tank {ull, twelve gallons will be available, 11
ihie car be ron with the yalve in the M position uatil it stops through
Lick of petrol, the vacunm feed tank will have been emptied and
mist he re-primied, as explained above, after turning the valve to the
M |.||~.ili-::-||
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Runnieg When driving the car, the ignition lever should,
the Car. normally, be advanced about three-quarters along its
quadrent, and the throttle lever set to a position at
which the engine will run as slowly as possible without risk of stopping
when the eluteh is withdmwn. For country dnving, however, the
throttle lover may with advantage be moved to ite lowest pasttion,
when the throttle will be closed, and the engine can be used as a brake
to assist in decelerating the car when it is required to slow np,  Unider
these circuiiatances it must be borne in mind that the cogine will
stop if the accelerator pedal i released and the clutch withdrawn.
Comsepuently, the threttle lever must be restored too its slow-running
position when the necessity Tor such operations appenrs likely to arise
The amount of advance on the battery ignition system is controlled
partly by hand, as previously indicated, and partly auntomatically
by medans of a centrifugal governor operating on the distributor
drive, This is capable of mecting go per cent, of the conditions duoe
to varving road speeds, leaving only extreme comditions to be met
by moving the haml control on the steering cobumn,

Goar The position of the
Changing. gear lever for cach ol

the four speeds and
the reverse is shown in Fig. 2, When
reverse s roquived, the button upon
the top of the lever must be de-
pressed.  This releases w catch, and
prinhles the lever to be moved 1nto
the pate marked R,

When changing wup, it mast be
ko in mind that in order to hring
the gear wheels into silent engage-
ment, o peroeptible pause must he
made with the gear lever in the
pentral position and the clutch with-
drawn. This will give the clutch
shaft time to show down until the Fia. 2.

y - ; PEHRFESTIVE VIDW OF GEAR
gears to be engaged arc rotating at LEVER. GATE.
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a relative speed appeoximately equal to thet which will abtain when
they are in mesh, The lever can then be maoved into the required
position witheut effort or ooise, the clutch re-engagerd ol the
accelerator podal depressad,

When changing down the comverse is the case, v.e, the speed of
the clatch shaft requires to be decrepsed belore engagmg @ lerwer
pear.  This can be done by double-clutchiog, which consists in
quickly letting in the clutch and speeding up the engine while the gear
lever is in the meutral position.  The clutch must then be withdrawn
again and the gear lever moved into the next lower gear position.
It ‘is better to speed up the clutch shaft in this manner rather toe
much than too little, as the period which must necessarily elipse
hefore the gear 1% engaged will result in g shight decrease of the clutch
shaft speed, and the driver is able to feel the way mte the gear and
make @ good change.  On the other hand, if the engine is not speeded
up sufficiently, cither the gear will be missed or a noisy change effected

When mpmeenveing the car, no attempt must be made to engage
PEVETSE i after 1L T [orwards vnt I_l e o ha= come toa stan-
stil.  Comversely, forward speed must not be engaged after using
revepse until backward movement of the car las ez

Use of the The hand brake is released by pressing the thumb
Brakas. upin the button on top of the lever and strnultaneously

pulling the lever backwards to release the pawl ; the
lever should then be moved forwards.

When the car is left standing, the hand brake should be pulled
oy, and subsequently, when again preparing to drive the car, it is
advisable to enpape the gear before teleasing the hand brake. Swech
a eourse is recommended because, if the car is standing on even o
slight decline, release of the hand brake might canse Ehe car b mioe
forwards or backwards, and render engagement of the rixjuired gear
difficult,

Dirivers shoulid cultivate the habit of abways releasing the beakes
when actually turning a corner. The retarding powe of the Rolls-
Royoe four-wheel brakes is so great that there should be no necessity
(o brake application under such ciroumstances if the speed is properly
cuited to the rond conditions, and further, the road surface may be
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different just round the bend, becoming loose and slippery.  The con-
ditions then present if the brakes are applied all favour a serious
ski, Further notes on the use of the brakes will be found on pages
IT0 th IT2,

The foot brake, which operates an all fonr wheels, may be used
continwously in descending  hills without danger of buarsing ol
There iz :'||::rb-4’:-|u'[|’.'|:.' fr feed to use the hand and (oot brakes alternately,
a3 is the practice with brakes of less adeqguate design,  Moreover, the
hand bever r|:|:||.:-,' actuates brakes om the rear wheels, its primary ase
being to hold the car when standing.

Use of The posttion marked | & © [ignitton and charging)
Charging
Bwitch.

afi the switchbox for the thumb lever indicates that
the ignition is on, and that the dyname i85 chagging
the tattery,  In town drving, one should always hove
the switch in this position while the engine is runming, but for Long,
fast conntry runs it i desicable to use some dizscretion g to how
long the switch sheuld be in this position. Generally speaking, a
rood e, i running under davlight conditions, is to run [or the firsl
iquarter of the jowrney, charging, then switch over to the position
marked | [igmtion enly), and rn or the next hall of the journey,
and for the Onal quarter switch back to | & C.

Whenewer the lamps are in use, and engine is running, alwoys
lpnve the wwitch in the |:ll.|.~ii1.§Ll."|. marked | & C.

Ignition
Switch.

This sheuld always stand at the ol psition when
the car 15 oot ranning,  To aveid omaatherzed nse of
the ear, a lock is provided on the mein switehbox, which,

when lecked, prevents either of the switch clemonts being meoved,

Usa of The magnedn ol o ppe izl Lype, hinving no high
Mlagneto, tersion distribator, bt o simgle high tension lead, the
teriminal of which i% fitted to the centre ol the battery
ignition distributor in place of that rom the stundard ignition coil
when required.  The magaeto iz aecanged o be pub inko seevice very
quickly should the necessity arise, the {ollowing. operations being
purformed n the order pamed |
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1) Remove the batiery ignition fose marked No. 3 from the
distribution box, mseriing same in the dwmmy fuss hiobder
(¥, Fig. 7. page 44) in the cover®

jz) Pull out the high-tension terminal (Th, Fig. 1o, page 33)
ol the battery ignition from the distributor end replace
with the high-tension magneto lead {Tm}, which 8 carried
in & special holder on the ignition tower when not m nse,
Insert the battery H.T. lead in the helder.

(3} Press down the cateh (M, Dy, 17, page 55) projecting from
the magneto drive shaft and turn the shaft gently by kand
until the teetl: are felt o engage

The engine 1= then ready for running oo the magneto, the thumb
lever on the switch box being used for switching on and off in the

game way a8 for the battery Lgrnitiom,

Dwing to the fact that the magneto is capable of giving a good
spark when retarded, no attempt should be made te start the engine
on the mapneto gmition, either by hand or by the starter, without
first fully retarding the ignition Alzo, when running on this agmtion
it will be necessary, in order to ohtain the best resulis, to nse the
ignition lever as the engine speed increases or falls off

When changing back from magneto to battery jgnition, the opera-
tioms detailed in the preceding paragraphs (1), (2} and {3] must be
reversed, the magneto drive being disconnected by sliding the shaft
towards the rear against the pressure of an internal spring unfil it
i« falt that the cotch is holding the engaging teeth clear of cach other,
when it will be possible to rofate the shaft by hand

It iz important that this uncenplog ol the drive should be
eliected before running again on the battery ignition

Usn ol Radiator
Shuttors,

A thermometer 15 armanged on the: instrmment
board to indicate the water temperature of the
engine, 0o cortain chassis il ineorporates com
tiets which close and complete an electrical circuit when the tempera-
ture of the water approaches boiling point.  This lights a lamp behind
a amall pedl windew on the instrument board, weening the driver
(bt the temperatore conditions of the engme require adjustment of

e rachimdor shiatters.

# Ilibs {6 neib negessry 07 tse baitery is entively disconnected ool for Temoesd
fiom Llie car (eeb Wariing, page 5ab,
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The normal working tempersture shoold he betwern g U, anid
oo C., and therefore, when starting the engine, the shuttees shoull e
closed,  They shonld remain so until the water temperature reaches
l'_r.'." .

Whon driy ill;.:_ i i= it NECESEATY l"'l'lrllill':lil”_'.' to :.:-|.|i|".| T
shutters, 5o long as the temperature s somewhere between a0 O,
and gu® ., the engine will be in & reasonable condition as regarils
jacket temperature.  The temperature should be taken by reference
to the thermometer, not by waiting wntil the warning lamp lights.
The Intter indicates a temperature condition which muss be mvoidid.

The Etting for controlling the opening of the shutters = armanged
m the left-hand side of the driver on the instroment board, in o positien
which enables him to open or elose the shutters with esse

U all cecasions when the enging is stopped, the shutters should
be closed in order to preserve the high tempesature of the jacket
water as long as possible.

Under night driving conditions, the instroment bowrd lmp mimst

be wsed to cheok the thermometer reuding,
Owvarheating, On long ascendes which eall dor full throitle 1 is
Ll s 1 ALl 2 LCHAREE TNt ,-'||'|I.|_'|' TEaT AN
ftem preferable to change int Pl l
reduce the throttle opening, to prevent boiling of the water,  Also
the mixture lever shoubd be moved a litthe tewarids Strong.

Adjustment of the fan-belt may be necessaey, and this shonld
recaive attention,

Blow Faulty slow romning of the coging may be dus to
Running. the low spesd jet of the carburetter botng choked,  This

can be cleared easily and quickly by raising the low
f'\-]'":":'rl. jl.| need e valve with the Nngers el sumaelianen |-\.'|.l.' “|:'"-I'-Ii-||ﬂ'
the throttle to mee the engine mobhentardly, @ explained on page gz,

Water Level Ihe water lewel in Lhe mlintor should e st
in Radiator. frequently, amd meintained  Detwesn 347 and gL

from the top of the Alling spoat,  Lose of water may
be due to runming vnwitbingly with the radistor shutters closed,
which  would result in beiling,
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Frost. When there is any possibality of the car beang exposed
to low, frosty temperatures, with the engine not manning,
it 15 of wital importance that the water sy sien ahvanld b dlraamed 1r_l.'
cpenng the drwin tap on the water pump.  Also, after o [rost and
before attempting to start, of even move, the engine again, hot water
bmald first b poured over the water pump, as otherwlse damage may
b cauzed to the pump rotor by the presence of particles of ice within
the casng, Warm water can be used with advantage for re-hlling
the radiator.  [See page 134 Tor particalars of anti-freeging mixtores, )
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CHAPTER IL

Periodic Lubrication and Attention.

[t 1s wery important that cazeful attention should be given to the
lubrication of the chassis and this work carried oot in a thorough
manner,  Mysterions squeaks and rattles will be largely eliminated
thereby and satisfactory ronning assared, The matter is greatly
facilitated by the provision throoghout the chassis of ol-gun type
Iubricators, an ol gun being supplied in the tool kit

The tabulated Inbrication notes in this chaptés are afranged in a
definite order, with due regard, as far as possible, to the relative
location of the various items on the chasss,

These mnotes are followed by others covering the pernodic

operations: and adpstments which are necessury,

Rederence Lo the plkan view of the chassis in Fig, 1 will be [ound
of assistance in locating the parts mentioned in the notes,

Lubricants Recommended.

Engine. Either, Price's Motorine " C,"
ar, Wakeheld's " X1

Gearbox Price's Amhber A" with which should  be
and Back mixed up to 10 per cent. of Price’s Motorine
Axle. e .

i in cold wentler
Hydraulic Wakeficld's Casteol "' F ™ only.

Shock Dampers,

Ball Hoffmann Ball-bearing Grease, manufactured by
Bearings.  gjey, Duckham & Co., Ltd,

Capartes 1L—PErioDlc LUOBRTCATION AND ATTENTION. a2y

Arrangements have been made whereby Rolls-Hoyee Ltd, can
upply promptly any gquantity of the above lubocants (fom one-
allon cans to forty-gallon barrels) at corrent retail prices, which

Include free delivery in London of any guantity, In the country,

orcders for five gallong and upwards are delivered [ree to the noearest

tuilway station.  Unotations will be submitted on application

Fls, & QiL GUN QOFENEDR Fom FILLIMNG

Lubrication by Means of the 0il Gun.
e il gon i shown dismantled for filling (Fig. 11, Tt congists
ol o barrel, A, on to which screws the cap B, The rod C, carcving
iocopleather, is thrended into the cap, therefore when this fod is
rrewed down by means of the handle, ol will ke expelled from the

Firrel under ‘comsiderable pressure.
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The fiexible connection D is fitted with a valve, which is closed
by o spring except when the connection 8 serewed on Lo one of the
chassis adaprters or lubricators,  Consequently, no ol can be expellad
through the conpection until this i in position on o lubricator,

In addition, each lwbricetor on fhe ckassis has o ball non-return
valve, which 1= opened by the valve in the fexible connect ion when

this w4 serewed om,

Only ehgixe cr gear vl should be used in the oil gun, This i=
inserted iy unscrewing and removing cap B, together wilh rod c
apd filling the barrel,

To facilitate re-entry of the cup leather mto the barrel, the cap B
i= formed with an internal dismeter equal to that of the barrel, anid
before replacing this eap it should be screwed down the fod as far
as possible, as shown in Fig. 3. The leather will then he contracted
by the cap, and, on replacement of the latter, will enter the barzel [reaky.

The gon is then ready for use

Owing to the arrangement of the valve in connection D, care should
ke taken that this is screwed well home on a Inbricator, otherwise

the pun will not work,

A smaller burel, E, also fitbed with a screwed rod, F cATTYing &
cup leather, is provided for increasing—when necessary—the pressure
usdler which Tubricant may be delivered from the oil gun.  This small
barrel, or intensifier, i located in the passage from the mam barred,
A to the connection ¥, and is therciose antonatically kept charged
with Iubricant from the main barrel, provided that rod F is anscrewed
after use

Mormally the large barrel only shoald he wsed by screwing down
the hamdle of rod C, the intensifer handle bemg mnscrewed,  The
pressure thus obtained s quite sufficient for mest bearings, but when
difficulty is experienced in forcing lubricant through, the pressure may
b increased by first unscrewing the main handle two torns. and then
serewing down the intensifier handle. The latter should afterwards
he unscrewed and the handle € screwed down about five complete
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turns in order to recharge the mtensifier barrel, the gon being mean-
while disconnectad from any lubricator.

Except where otherwize stated, the number of turns of the oil
guts hamdle mentionsd in these notes refers to the handle of the
rod €.

[t &5 important that the intensiber shonld be used with greaf
care and cossiderable  restradnt, lbecause  the |'.:".'l|-:‘:l'|:'|l.='|:..' high
pressure which ocan be generated with 1t may  easily cause
permanent deformation and :r|j||1_-,- o certaln piarts Sich  care i3
particularly necessary where the bearing to be lubricated has a
blind end, e, the shaft terminates within the bearing and the buash
has n hlank end inie which @il is forced, as in the case of the
t:-:::-.fi.n[.p- at the énds of the brake actuating shaftz on thie rear axie,
In such cireumstances oil pressore reacts between the end of the shaft
and] the hlank end of the bosk, the shaft .'|_|:1:i|:|5:__r like a paston, anel
torces may be penerated which will damage beackets or supporis
carrying the parts mentioned,

The intensilier should not, therefore, b used on sech besrings,
bt ooly the ordinary handle, a pause being made after each
serewing-down movement in order to give ol time 1o pass between
benrmg and - shafi

The wmlen=ihor shonld -::-|'||_-,' b= n=ecd when i||_|:=|,||_|,1‘l,|3|'_...r [ECESSATY, mril
s Jittle as possible o any bearing. It will be found frequently
that operation of the ordinary handle will be sufficient if & Httle
mre time 15 taken over the work, the hondble being screwed down
e slowly,

Cwver-liberal use of the oil gun o liskrivsitons '.;I(lj;l_l_'{!r” ter the
brnke drums may result in oil getting on the brakes and reducing
their cffectiveness.

The oil gun mmust, therefore, be used in 4 manper soitable for

e bearing being lubricated, as indieated mothe {ollowing tabulated
fulrweation notes,

Capa are preovided on the chassis Iobricstors, which muost be
retnoved before fitting the ol pun comnection, and alterwards replaced

Wil eaire Q
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Daily.

Crankcass The emgine oil level indicator situated on the lefi
il hamt] side of the ernkease should he inspected daily,

atd the guantity of ol matrtained at about 1hees
quirters of o gallon, as shown by the indicator finger, The engine
shoaled never Be run with less than half a gallon of ¢l The ol iller =
on the Jeft-hamd side of the engine, the cap being provided with a

bayonet joding.

Water In The radiator water level should e fnspected daily.
Radiator. Tt should stand betwesn 24" and 437 from the top of

the filler spoat (sce popge 134),

Every 500 Miles.
LUBRICATION.

1
FAETE To @i g, or | How Lussiesur
LunmscaTED, POIHTE. M N L LUSRIQART &HE SueHTITY
F Tant HSprimg | A | Tl Gl | Gemr Oil. Serew (Jwn umbil
L PR 1 wil  exudes  [rom owds of
| | Bzprinps
Wer wmilbs of Frooe | 2 | il G L) Gear OO0l Serew (ann Fwsg or
E_‘.'nng:: | thres tarnd,
Cregs Btecring Tobe 3 Ll g Gear Gl Serew down bwo or
(nth emis) | three turns,
Sule htvering Tl | 2 (il Gum iy (L Sorew dawn two ar
(Fabh wnads) | | three torns.
Fromt Shock Damiper | L Qil Gun L Gear 8L Serew down thees
[T, e ST | ar four turns,
Friction Shock 2 iE Can .. Eogine i Apply o dew
Damper Lézsthess degge to exposed edpen of
lanthers.
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Every 5 Miles—conlinued,

PFAHTE To @i Hod LumhicasiT
Lomnicaten., [ —— LumsicanT amyg GiramMrmey

Sdeerimp 1Mavods 5 il G Cead Uhl Sorew Jdown wntil
ail exwilen.  Carefolly wipe
all excess oil.

[hidversal  |ednts st i Chl laxin eer Laops Chl,  I@ject ane charge af
Lxitdi m Gl Pro- the  dmbemsifier i6fd  dpch
peller Shafk jodmt.

Faorward  ends il [ I T oo Diene HL  Serew down two or
BT SpFigs three |nenis

U] {51am - Gear (L Sorew down . umtil
el exigdes  froon emnds  od
baarinus.

Rear Shock Timiper 0Oil Gun ... Gear {0l  Serew dowi throes

Crninds tinns of siar L.

Fear Spring Shackles

Sterning Hox y il Can o] Emginre (il Inject a feaw drops
in spring-lid lubrcatar.®

Wator "omp Bear- Serove-tloiwm (e Fill lobsicatar - camn
g o] Gland ]-||I'-ri-.'m-'-r| wnel serew right home

* 1 Btevring Jox Cover has o filling plug, see pape Gtk

Also every 500 Miles.

Inspect level of acid i battery cells.  This &= most tmportant,  {See
Pnttery Mokers” instroctions at end of hook.)
Every 1,000 Miles.
LUBRICATION.

(After the lirst 1ooo miles’ runming with a new car the engine
crankease shoubl be drmined, the filter cleaned, and fresh oil added
us deseribed on popge G

PanTs T RE Mo, e | How Luimmicases
LunnicATED Bomrs [ Aeeosen, LUBASCART AMD GRUAMTITE,

lirike Cam anc | 11k CHl faimry | Gear Oil O3l spanngly whiin
Levor  Shafts om | shalts enter dfnins

L

i ke Capmax-inn I Ll Coam | Engine 04l ||-|:||l|_'|; a few ||:\|-||:p.' |
liwa under JTear oa ik janm
WKk

[awas ol Hesloe Hoqurm Lol Camn Langgive Thl, Irji"_'l_'l_ a few drops
(irond ancd rear) om fo jaws.




34 CHarTEE TI.—PeRioDic LUBRICATION AND ATTENTION,

Every 1,000 Miles—comdinned.

PAETS 7O ol
LumnmicaTEn.

Ball Joiods of Froot
Bralie Pull Rods

Jaws- al Brmks Haodes
tetween Halapoing
Lever amil |.':||_II.P||.-
izers  |irant  and
Tinr|

Jaows of Braks Hed
fram  Bervo b
Lqnaliser

Joiots of  Coapling
Rada drem Seryvo
to Balancing
Lever

Fulerume of Prake
Actnafting Lovers
o Serve Shafé

Servo Shadt ...

[
Servo BngaRing
Levers |

Fulcrmm ol Halane-
s laver |

Jaints of Links be-
tween Cross Blewit

sl Hervo

Jovas of Tl Irom

Perddal to Coms
Shail
Bearings  of udal

Shalt
Clutch Pedal Coil-
necticns |

Arvcelerator Tedal

Fukram of Hand

Brake Lever

W, ar
FoiNTE.

HWow LUudEiAHT

IR &APFPFLIEC.

i

il

i

Ol

LAY

|

| iy

4

LRl

LEH
| il
il

ol
il

il

Can

Can

C=n

Can

Lan

LAy

Zan

L&in

LA

[ ESTH

LT

Linm

LUSRICARMT AMD SUAHTITE

Englne (il Eemove loather
stockings - and ingeet & few
itrops into =ides ol sockets

Enging TRl Inject a {few drops
mm to juws

Engine (Kl. Inject a féw drops
om G §iwE

Engine (ul. Inject o few cdraps
| on to joants,

Engine Thl. Tnject o few (rops
on te joints.

Engine Oil. Inject o low drops
rder ol hioles

Engine Qil.  Inject only one
of two drops ko ofl ek
in Dais of onter lever.

Engine Oil. Inject a fow Jdrops
inta all hole.

Engine 0il. Imject a few drops !

on to joints.

Engine Ckl. Inject & fow drops
ofl b Jaws,

eear 00l Sprew down  entil
il gwudes from ends of
pednl Do

| Fngine 4il, Inject a fiew diops
on Lo jaws,

| Engine CAl, Inject a few drops
e small luhricator

Gear 6l Serew dewn until
ol  exodes . froon angd o
[T T
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Every 1,000 Miles—eainae,

t:;;ft:?l::" :‘:‘_‘;‘E:_ J“'I: :‘:fllf:m LennicadT ARD SUARTITY,

Jaws of Fed from | [H] Can Enginn O, Inject & few drops
[Hamnd Hrale Lever on o jaws.

1o Eaualiser

[Tapd  Hrake Pawl t {11 Can B Oil, Inject a few dtvgs
Cannscticons on to eadl joamt.

Fuwersn  Catell ol 7 {Hl Can o Emgirm (il Inject a fow doops
Gear Lever om to each joant,

Cam of Battery Tp- | Spear & tmce caly af éngine
nition Contact cal on cam surface.
IErpaker

=qnimk Goiters I ]l Gun Englne (il Screw down thr"_ﬁ

or fomr tarme an each fnbei-
calar.

whiimhininmm

Also every 1,000 Miles.

The links of the front fricéion shocl dampers
should be disconnected and the setting of the
dampers checleed, It should be such that a
weight of 25 Ths, suspended on the end of the lever just causes this to

Front Friction
Shock Dampers.

fhove,  |=oe page 1)
Every 2,000 Miles,
LUBRICATION.
Engine. When the engine is warm, remove the split cotter

of the drain plag in the bottomn of the crankease, unscrew
ifsin plug, and drain oot all the oil. The o filter should then be
ey far |:|e:_t1|i|||._{ |1:.' |:||1:-=|,-|'-.:-.l.":r|g the ring of nuts which will he
founid surrounding the drain plug,  The filter gauze can be removed
froi ils arner plate by unscrewing the central nut, The gauze
lwiilil B thozoughly cleamed with a brush dipped in paraffn.

When veplacing the filter, cire must be taken that the joint
washer 12 in position ; alse that the drain plog 5 replaced with its
wisher, and locked by means of a split cotber (see

e 7]

Pour threg-guarters of a gs_]’.ﬂu ol fresh oil into the crambkecase
Wil the filler,
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Pestronic LUBRICATION AND ATTENTION,

Every 2,000 Miles

cotERerd,

FafATE TO B
Lusisich Tl

Tear Friction Shock
LHumipn:ra

Aratic. Egnolisems

Clutch Trounoian

Chitcle |.ewdrs

Cluteh Withel rawing
alsndl

Starier Mator Bear-
Imz

[hympiks: Beprings ...

TEyma e Dirive Laup
ling

Frrmd
|Hiwt

Engine Hupi-

Batlbery lgmition
Crorwrriier

Steettig Calumn

Steering Box

Contial Mechnnism

Mo, ar
PoAHTE.

=]

HOW LURRIDLAMT

18 APFPLECD.

CHl Tanin

Chl Laan

(¥l Can

| [ A T

| il Can
0l Can
Chl Copm
| CHl Can

|
11

falln

il Can

261 Cai

I nk Can

Lummican® LMl Q@UARTITY.

Ganr (hl,  Serow dewn o fow
twrms om ench Infridatar

Gaps 001, Screw down abont
six borms i each @nbeicator.

E : il Hemove ¢lateh
I'. o andd inject @ few
deops ints od lwele of tron-

I T

Enpgine CHl ve clutch
pit cover and inject B T
alrosps 1o lutmicate fulcoom
Ill-ll'\.

Foglme L] |Il.i‘.1.|. o1 e
ini b e enil of shatl

Engine ik, Imject o few drogps
L Inbhricator

Engine Cal. Tiject & Liny didops
tn lnbricators.

Emgine il Imject a few idiops
into oil hole

until
grie]a ol

Gear Ol SOTEW v
il exudes  From
| baaring.

Engine O Inkect a low dropa
n labricator par Jow-tusion
foC BET CRSINE.

Emgine  (hl, Lift cover of
thinst race on colammn, and
mject & low drops ko Tace.

Geenr il Hemove p il
fill oo miowth of plug orfce®

Engine Oil, Lubmicala rigmer-
ank joints op steering B,
stevring wis carburetter,
instroment  boand, mdiater
shutters, eic

® [ Sreering Box Cowver hps o Spring Lad Lubrcaior, sce pige i

Caarrer 11,

Periaple LUBRICATION AND ATTERTION. 7

Alse every 2,000 Miles.

lemove wheels, grease snberoes and hoabs, and replace.

Test steering joints and shoek damper connections for play, and
adjust if mecossary (mes Clapter TR,

Rernove dynamn and starter motor end covers, clear away any
dust, and inspect brusk gear (see pages 43 and 48}

[nspect 1T, make-and-hreeak contacts of
Sef papes toocoryt bo R {sme pagl 54).

batiery dpnition,

Remove and elean carburetter air valve and chamber, ke ne

lubricant on these parts {see page O0)

ir,—Remove rocker cover, and test tappet clearnnces with oog”
feelor gange when engine s cold [se page 781,
Hemove and clean sparking plugs,  Set gaps to oags (s
g '_5.?:.
H —Adjust brakes i necessary (aee page oz of sep.)
o Test fin belt Tor tightness, and adjust if necessary [(sea page T30
1. See that starter motor switch contmins zufhcicnt oil,  Kefill with
engine pil I pecessssy {sce page S0l
Every 5,000 Miles.
Carbupreltter The float chamber cover should be unscrewed,

Flont Chamber.

ihe foat removed, and the chamber wiped oot
The

e

ith o piece of cleen, damp washleather.

ot chould be shaken to discover if any petrol has leaked into it

[HLEE G5 )

Phefore replacing the cover the threads should be carcfully cheamed

wind wiled; and i€ must be tightened by hand only.

Palrol Filtors.

The petrol tank filters, the filter on the petrol
inlet to the vaconm tank, amd aleo that in the float

or on the dashboard [whichever s provided), shionld  be

pomnasver] pad] cleaned {see pages &2 to 895)

Polrol Tank,

The drain plog at the bottom of the petrol tank

shonlil be released o twm or so (not reseved] 1o

il arry water which may heve accomulated to escape [soe page 5o},
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Front Friction Che  chassis hawving - [ront  friction  shock
Shock Dampers. dampers, the links of these should be disconnected
by removing the split cotters and capsat their
hattom ends, after taking off the gaiters, The central adjusting not
and leckont should be unserewed and the leathers removed, These
mnst be cleaned and soaked in enpine oil for a night.
The shock dampers shouh] afterwards be a.l.].fg'.l::-[El'_'i s that a weight
of 25 Iha. suspended on the end of the lever will just conse this 1o move
(s page 123)

Water Cooling It is advisable to drain out the vadialar and
System, water svstem thorooghly, a tap being provided

for this purpose just below the water pump,
Clean: soft water should Be nsed for vefilling, and the level should
stand between 337 amd 447 from the top of the Aller spont [sec page 1341

Fan. A dew drops of engine il should be injected into the
lnbricator of the fan B, amd, on some chassis (B, Fig, 30).

Also, the Whittle belt showld be removed, seraped with a bliant
knife, smeared with engine oil on the back {not on sides), and replaced.

Gearbox . When the E:‘I‘i:ITIIII"\. 4 walrm, inspect el of ol
by removing plug from filler spont lecated on near
gside of the box, T necessary, add more gear oil through thas ilker
spout wntil the level stands at its mouth. The oil should first be
heated to redupce its viscosity and enable it o fnd its correct Ipvel,
The appearance of froth at the mopth of the filler spoot may give
a false fmpression as to the amonnt S oil in the gearboo
When the car i3 new, all the oil shetld be droined ool adber the
first 5000 miles’ runmng and replaced with fresh il A draimn plug
is located on the lower side of the gearbox.  (Sce page 110,

Back Axle. The plog at the bottom of the axle casing com-
municates with the interlor through a standpipe

which projects inside the easing to act as an odl level indicator,

The plug should be remaved for testing the ol leveél when the axle
is warm, and one should not be deceived by the appearance of o small
qpuanl ||_'|' of oil, which iz poesibly ||;|'.|'_.' wikgnl hins lodged in the stemdpipe,

I neceszary, gear oil, which has been thoroughly warmied, should
be poured in through the filler plag at the top of the casing, until
odl just commences to flow from lower plog-hole
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In replacing the plugs, it should be noticed that their washers
eI |_'||'|5|.Ll-::ll1.
Wher the car is new, sl the ol should be dmined oot alter the
lirst & 000 miles” rumning and replaged with fresl ol For this parpose
Il standpipe must be removed.  (See page 118}

The chteh-pit covér should be removed aml
crankshaft turned wntil an of-hole on the chiteh shadt
is visible (N, Fig. 30). Into this a few drops of engine oil should
by injected,

Exress of oil at this point will cause clutch trouhbe.

Clutoh Shaft.

Bonnel Fastensrs  The bonnet fasteners and locks shonld be
iand Locks. carefully oiled, in order to prevest theze paris
fromm erueaking and ratthng

Every 10,000 Miles.
Gearbox. The drain plug should be removed when the gear-
hox is warm and all the il drained out:  The plug of
ilee filler spout should be removed at the s rirme
Fresh ofl should then be added up to the mouth of the fller spout
{ueie papge 116,
Un no actount must parafling petrol of other ail solvent ke used

[ur washing out the bos.

Back Axle. All the oil should be drained ont when the asde
i= warm by removing the standpipe, and fresh il
should be added, after replacing the standpipe, until it commendes

for (low ot of the bottom plughole (see page L8

Crankcase The pipe which connects the carburetier
Breather Plpe air inlet {o the crankcase should e remdved

Lo Carburetter. and its gauee cleaned {see page goj.
Hydraulic O chissis hoving hydranlic shock dampérs,

Shock Dampers. the oil level in these should be inspected ant
more oib-added i necessary (oo page I25).

Every 20,000 Miles.
[ brake gervo adjustment should be tested as described on
jage 17, and the clearance readjusted il necessary.
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CHAPTER III.

Electrie Lighting, Starting, and
Ignition System.

Cremeral Dymaanno THztribitan Hox Ltk Awmimcler
Sharter Motor—Siavier Mofar Drive—Starter Modor  Swilch—Hallery
Touifing — Maeneto Fowition — Firirg Ovder of Culiaders Sl

Pinzs — Kiaven Hom  ond  Comnections — Addition  of  Blecirical
Aptaratus—Rattery Conmections—Electrical Faull Loalin.
General. The equipment compriges o dynamo, distnbution

box with fuses and antomatie cot-onl, switchbox,
ammeter, 3 12-volt o-ampdre-hour acoumuilstor in container, a starter
moter with foot-operated oil-immersed switch, a motor Klaxon harn
with push-button at head of steering column, and hattery gofson,
copsisting of mon-trembler coil with ballast resistonee, and combined
low-tension contact breaker and high-tenston distribetor, and the
DECessary wirlng vicased 1n metnl tubang,

[ncorporated with the battery igmition is a governor, which ellects

amtomatic control of the battery -_.'lifi'ﬂ- tirning.

4 magneto is provided as a stand-hy.

The whole of this equpnient, with the exception of the amnweter,
battery, Klaxoen horn, magneto, and electrical condoctors, is ot
[tnlls-1Rayes mamatacture

U certain chassiz, contacts are proveded on the instrument el
thermameter, which close when the temperatore of the cooling water
approaches botling peint, and Bght a ball loeated behind a small red

window on the instrument hosrd

[he practical wiring diageam (g 4] shows thiese units in their
approximate relative: positions, with their electrical connections, the
varions wires heing mdicited in colours, to cormespond with those of

their actual ¢ovenngs.

e
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(e technicel diagram (Fig. 5) i a stmplifed diagrom of the
lipttery cirenits, which is the ebectrical eopuivadent of the actul iretits,
{hare mgneto cofnections being, in this case, smitiel,

|t will ke seen that the eloctrical system is earthed on th negative

ile of the hattery to the chaszis frame, and that all lewl-switehing ks

dong in the positive leads, with the exception of that of the Klaxon

Fifk, B DYMAMO.

Before doing any work o a chassis which s likely to vl 1h
electrical syatem, it is advisahle to remove the chassis frame connection
from the negative battery terminal, and so render thie whole system
diead, but do not disconnect whilst any charge or dischange current

5 passing.

Drynamio. The dyiame, which is =] v in position in Pig, b, s

positively driven from the engioe (in line with the
magneto] at one-and-a-hall times engine speed. It 15 of the smgls

feld winding and third brosh type, which, when connectedd to @ battery,
- "
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=

iz 20 comtroiled Ly armature flux distortion as to cause it to generate a
relatively large current at rmoderate speeds, bat one which falls off
emitably in magnitude as the speed i ineresed,

The positive terming] of the field winding s brought up, via a
cartridge type fuse in the distribution box, to the awilchbox for
switching purposes.  The negative end of the field winding is conmected
to the third brosk, which is narrewer in width than the main brushes.
The arrangement involves the use of three leads between the dynamo
and distribution box, the actual leads being coloured as follows :—

Corresbonding letier
Load, Codouy, irir Ihivarn
Negative .., wee Redl and Wack e
Posifive .. e Blaek .. e ¥
Field b eie White and black ... C

When, for any reason, the dyname is removed from the chassis,
care shoubl be taken that il is not replaced with reversel residual
twagnetic polarity, which may result from an electrical test, such as
running the dynamo as & motor with wrong conneetions from an
independent battery,

should the dyname be replaced thus, though there is 4 probability
ol its being corrected by the chassis battery, there is danger in the
process of the cut-ont contact points being damaged by the arcing
which may ocoor there,

To be sare of svoiding this, see that the chareing switch is off
betore running the engine after the dyname has been replaced.

The distribution box cover should now be removed,

Accelerate the engine and hold the cut-out contacts together by
hand for a moment, during which the charging switch should be put
on.  This will aflow the battery to determine the dynamo polarity
correctly in the first instance, and eliminate the possibility of damage
to the contacts,

The bearings require little attention, When the chassis is over-
hauled, however, or the dynamo removed, they should be cleaned out
ind re-greased with only sufficient grease to occupy the spaces between
balls and cage.  Any excess i3 only melted oot by heat, and muay get
an the commutator, or between the brshes and brosh holders, cinsing
brush sluggishness. '
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[fiere is prondsion for additional lubrication at each hearing in the
forim of & small oil cup, one being shown at E (Fig, &) and the ether
il 8, the latter being normally within the cover 81

A litthe engine oil shoold be ingected of each lubricator every
p o miiles, as directed om page 36, At the same time o few drops
ol nil should be injected into the oil-hole 1| to lubricate the drive
i u|.|||‘.i||E

Ao every zo00 miles the dynamo end cover 81 should be
romeved, =0 exposing the commutator and brushes, Deposits of
birnsh dost . moisture or ol shoald be removed by suitalle means, and
pote taken of any appreciable wear of the brushes,

Prematire failore or excessive wear, however, indicates some
definite fault in the machine, which should be returned for correction,
In normal circumstances the broshes should kst until the chassis s
refurned for general pverfanl.

In the event, however, of a new setoof broshes being requiced,
application should be made to Rolls-Royes Lid.

When now brushes have been fitted, it is advisable that arcange-
ments be made for the machine 0 roun for two hours on load ander
sench cenditions, and the initlal bedding of the brushes assisted by
yrraping their working surfaces, though in fime correct hedding will
tnke ploce matarally in any cise.

When it is necessary to run the enging with the dynamo end cover,
&1, removed, the latter may be held clear of the magneto drive shaft
by turning it until a hole is found, by which it may be secured on the
lubricator by means of the lobricator cap 8, as shown in Fig. 6.

When it is necessary to disconnect the wires from the dynamo, care
st be taken to ensure their correct replacement, which is Tacilitated

[s the colouring and lettering adopted.  The same remarks apply to
:I.h' disconpection of dymamo wires at the distribution box,

Distributlon The distributien box containing the cot-oul, or
Box. automatic charging switch, together with o series of

fuses, iz shown with the cover removed in Fig. 7. The
emt-nnt and fuses are easily sccessible on removing the cover,

The cut-out is operated when the dynamo speed rises high enough
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for the dynamao 1o be excited up to hattery voltage, because its shumt
coil iz conmected across the main terminals of the dymainn,  This
closes the cat-out comtacts, which make connection, via the eut-oai

Fig, T.
DHETRIBUTION BoX WITH COVER REMOVED, AND BALLAST RESISTANCE
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wories eaoil, betwesn the negative -:xi:..'l'm midi | Lerimmnal threnglh tle classis
frame to the battery negative, and thus allows the main charging
carrent to flew from the dyname positive terminal theoogh the battery
1o the chassis frame, returning through the series coil and the contacts
fiv the pegative terminal of the dynarme,

The series coil is so connected that, when carrying the clhurging
current, it assists the shunt coil in holding the contacts firmly together.

When the dyviamo slows down, and its voltame falls below that
ol the battery, the carment reverses throngh the senes cotl, and the
olfeet ol the shant winding beosmes neatralized, which results in the
cuntacts falling apart,

[ antomatic cut-ont is carefully adjusted by Rolls-Rovee Led. in

e first instameee, and should enly be touched in exceptional circum-
Laices

[ the unlikely event of bmrning at the contacts, causing the
cit-out to fail to break, and thus allowing. the battery to discharge
throngh the dyname, turn off the charging switch immediately, and
ingpect the cut-oot contacts.  Such a failure wonld be indicated by the
ammeter showing an unexpected  discharge ourrent. It may be
nevesaary Lo clean the contacts with the aid of some fine glass-paper,
after which carefully remove grit

The fuzes in tho distribution bsox, sith eception of the battery
-::|:|H'.'|._e¢||-;::.'. fuze ¥ (g, 7}, and dynami ficld fuse T, which 1= of the
cartridge type, are all of a single stepmd of 30 SAY.G. copper wire,
Sparewire ol this size is provided on o reel U o the ingide of the bex
COver,

The emergency fuse VW should be theee strands of this wite, neathy
bwisted together, and iz only intonded to be an emergency protection
against dead earths on the wiring

The cartnmdge tvpe feld fuse containg a No, 38 SW.G, tinned
cupper fuse wire, and afiords protection against damage to the dymmmn,
sutomatic cot-out, lamp bulbs, ignition Tallst cesistance and
vl in the event of the battery not being properly connected 4o the
wystem, or te the dynmemo in the event of dirly or gritty cot-ouat
confict®

Theee spave cartridge type Oeld fuses are supplicd with éach
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chassis, one of these bemg clipped to the distribotion hox, a3 shown
at Tr.

The dynamo cannot be excited or connected to the system i this
fuse 15 remeved or melted

Special care should be taken that all fuses are gripped firmly in
their holders, as o loose comtact may in itsell cauge the fuse to mell
or prevent the dynamo {rom exciting

Be oertain particularly that the emergency fuse is in order,

Switchhox ., Carricd on the right-hamd end of the mstroment
board, this umt melodes -—
i) Lamp switch.
(8] Tgnition amd charging swatch,
(2} Push-button for dash lamp,
(4] Socket for inspection lamgp plog,
2l A lock which can be locked amd the key withdrawn with
the switches in only twoe positions —
11} When both igmtion and lamp switches are at the
off position,
(2] When ignition is ot the off position, but the lamp
gwitch is at the § and T position,
Do not try to lock the switch in other positions
The switches (o) and (&) are operated by thumb fevers, and the
varings combinations contralled by each are clearly indicated by
lotters as follows (—
OFF.-No cirembs i actiom,
§ and T.—Side and tail Lanps on.
H, § and T.—Head, side and tail Inmps on
l—Ignition on (battery or magoeto, as the case may )

I and C.—lgnition on, and connections ¢losed (o enable the
|l_':,-'|'|:u:|“:u Tin |']'.:|.t‘E|_' the ]IILII'.L‘T}'. The switch in this |:||:|g;i|_i.-_:.]-|
comnects. up the positive field and  positive armature
connections 1o the positive termingl of the battery, via the
aromieler and emergency fuge in the distribotion box, mnd
therefore, when the dynamo is running, permigs excitation
of the dynamo field,

This 15 the postbon ol the switch recommended for
ordinary running.
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Arnmeter. The ammeter ¥ a moving codl instrument with a
cenlral zero aml zo-ampere mnge.

Lleetraeally, it is =0 connected as o indicate all current 'ilil'l'-i.l'll.‘; in
o ot of '.h.-: battery, excopt the hepwy curcent for the starter
motor, a neslle detlection to the Tight inl'li-a::L'.iru:', charge, il Hedt
Hecharge.  Thus the dynamo output, less the currént required
to operate the battery ignition, &5 exactly indicated if no othes
cokEnmng apparatos’ be ewitchod on: and, i the dynamo be of
Thie enrrent, being consumed by the lmmps, eto., together with that for
{he ignition, 1= shown. 1 both dynamo and lamgps o ather appiratus
bt o1, the rediding gives the balanee in or vut of the battery.

Shoild the ammeter not show any charging corrent sith the
clirging switch on, lamps off, snd dhynumn runnig, confirm lEIL:Lt
the hatbery conmections are sonnd, by inspection, and by trying
(e head lamps with the charging switch off, and i no regularity
b fomnd, inspect the fases, and replace with spare luse wiTe oF cartridige
fuse provided as necessicy.

1 the unlikely event of no charging now taking place, tha fault
minst e in the dynamo or dynamo connections, and it will be necessacy
i fnspect these corefully. Ut canse of failure 1o charge ."-'I:'II'-I.l.l.i he
the existence of a break on the feld positive or armature positive fesds
from =witchbox wia distribotion bhox €0 by § another, want of
(reedom of dymamo brushes in their folders, preventing them from
peoperty making contact with the commutitob,

A unnoticed reversal of the ammeter connections canses the charge
anel dischorge indications to be riversed,

Starter [T starter motor iz shown at A in Fig. u. The
Motor, Bijur pinion engages with teeth on e cngme flywheel
in the wsual manner, the gearing heing totally enclosed,
andl giving a redoction rateo betiveen maobor srmature and  ongne
crankshalt of b 1.
The metor bearings, like those of the dynaumn, ceguice hittle
attention. When the chassis 14 overhanked, however, o¢ the startor
motor remsoved, they showld be cleaned out and re-greased with only

- T ¥ o s
ailficiend preise to cccupy the spaces between holls and cage. HCPEE
of urease moy lead to trouble with the brush geas n
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There 1= provision for additional lobdcation af the driving end, in
the form of a small wil cup (B, Fig. ql, Ol Cvery 2,000 miles, as
directed on page 30

At the same time, the motor end cover shoold e remaoved, expos-
ing the conumutater and brushes. Teposits of brush dost shmld be
stably removed,

Should faulty runaing of the metor develop which is not tracealile
to the Battery, it is possibly dee to faulty contact of the brushes on
the commutator, which may in torn be doe to want of freedom of
the brushes in theie holders.  Soch want of freedom may result from
bearing grease having found its way to the brush holder,

{hdinar i]:‘,'. the briushes will kast o very long timee, In tlie et
however, of replacements becoming necessary, application should e
mipde to Kolls-RKoyee |t

When new brushes have been fitted, it s important, by means
of fine plass-paper drawn to and fro round the commutator, witl ks
roagh side in contact with the brush, to secure proper bedding.
Adter this, it is well te ran the motor light on six volts for ten mimles
Bsedore replacing in the chassis

When replacig the starter motor in the chassis, it is important
to b sore that oléem sl sooand electrical connection of cable to mtor
is reobiained, owing to the heavy current which this has to carry.
This alse applies to electrical connection of the motor carcase to the
crankisise,

The starter should never he vsed unless the ignition advance lever
has been fully retarded on its goadrant.

Starter Motor Normally, the starter motor drive should need
Drive. e pttention.  IE on the other hand, #t be fonnd

that operation of the switch canses the pinion Lo
engage and the motor to tum without retating the fiywheel, or only
rotating it sluggishly, this is probably due to slipping of a small cork
Iriction cluteh which s incorporated with the drve, To cure the
trouble it will be necessary to remove and dismantle the drive and
probably renew the friction washers,

Having first disconnected the negative battery terminal from the
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ilissia frame, it s preferable to remove the motor complete with
the drive.

To do this the crankease oil fller spout must be removed and
the motor cable dizconnocted.

Adter unscrewing and withdrawing the foar long set-screws aml
detaching the rear end cover, the motor should be withdrawn forwands
as far as poasible.  The rear emd muost then be canted opwards; when
the complete unit can be taken ont.

FlG. 8. STARTCR MOTOR Dmive
{lkmee GFN, BLM 208 and 61

Two different types of drives are provided, the one having a single
cork frsction washer and the other three such washers, The latter

type 15 only provided oo chassts having the letters GFR, GLN, GEN
and GV as part of their serial numbers, and may be recognized by
the fact that it is secuved on the armature shaft by o ploin hesogon
nut ocked by a tab washer, the single-washer type being secunsd by
a castellated nut and split cotter.

It ehionld be particularly noticed that the castellatod it hos o
left-haml thread whereas the plain nut s peovided with o vight-hand
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thread, T difficulty be experienced in removing this nut, the spanner
shomld be given a sharp tap with a hammer,

A complote drive of the three-washer type is shown at G in Fig, 8,
gl A similar type of drive is also shown dismantled in the lower part
ol the illustration, Similar remarks apply to the removal and dis
mantling of both types

After remowing retaining tot K, the stop H with the ball bearing
J in position should be pulled off the shaft, followed by the complete
drive and spring F.

The first operation, when <hzmantling, consiste of the removal ol
retaining ming P1owith pliers and serewdriver.  Cap P oean then 1w
Lfted off followed by ring @, beneath which is fibre washer P2, [The
Intter is not provided with the single-washer drive, )

The engaging nut O, with its friction plate, the cork wishers N1,
the mietal washers O and O, and the memher M, housing the bofler
spring My, wnid bush M3, together with the shalt R, will then be poshed
from the casing Gr by apring M.

The cork friction washers, NI, should be examined, and if these
be found damaged, they most be discarded and the new ones sup-
plicad with the spares used insted

Normally, there shoubl be e need to remove the toffer spring
My from the member M, Dot if it be considered desirable to do so for
inspection or other purposes, removal iz effectod by making use ol
the shaft B and it © to compress the spring N4,

T dlo this, the friction washers N1, O1, and Oz, together with
member N, must be assembled on the sleeve of mot O, Shadt and
nut =honbil then be serewed fogether by hand wntil bosh N3 &5 seen
o b pressed clear of the locking ving Mz, The latter can then be
Temovist,

When reasscmbling. the drve, the shaft H and nut O can lwe
utilized 1o similar manner to compress the butfer spring for replace-
ment of spring ring Mz

I the pinion L should have been removed from casing &1, care
must be taken to =ec that the fibre washer is in position m the csing
before replacing the pindon,

Crarrer ITI —ErecTric LIGATING, STARTING & [GNITION SY2TEM. 31

The varions parts can then b baale into the casing Gt as follows . —

{r] Vit cotl spring M into casing G,

2] Fit shaft R into pinien

13) Assemble on engaging nut O, i the order stated, cork
washer Mi, exteroally sercated plate Oz, cork washer N,
internally sermeted plate O, cork wisher M1, member B
contaiming the parts Mz, M3, and My

(R ]ri_t resulting assembly inlo casing, screwing shaft Lghtly
Ltds |'I'||.;:|;:;i1:||; nut

5] Beplace ving @ with washer P,

ih] Fit cip =

I:F:- I+t Incking ring Pi1. If this shoukl have hees ||4||nn£e:rl

in removal, the ring which = supplied in the spares

shold e wtilized.

Replacement of cap P, which invelves compressing the spoing M,
will be facilitated il the assombly b mwoipted 1.-'|,':|'|:1|;.'|||_'l' om two wesodd
blocks, the pimon beang downward, and the blocks being 5o arcanged
that the weight of the unit and the reaction of compressing the spring
B taken on the rounded end, Gz, of the cising,

Before replacing the drive on the armature shaft, the Lutter shonld
be cueelully wiped clean and smeared with a ltthe o3l The Tore of
the drive shaft mest also be quoite clean.

The drive with the speing F can then he replaced on the shaft,
folloewed by the stop H, with its hearing o, and the plain washer,
Ki. A new tab washir, Mz, is provided in the spares for locking
the nut K,

When replacing the motor, care most be taken to sec that all
joint Fauces are clean, The metor must be steadied by haml while
refitting the end cover, and the four long set-screws tightened evenly
and gradually,

A clean and soumd electrical connection of cable to motor must
be assured,

A paper washer shoold be nsed for making the joint between
filler spout and crankeise.

Starter This switch 8 shown at F (Fig, o), Tt s sttonted
Motor Switch. «n the et rear engine foot.  Its working contacts

are oil-immersed, amd it s foot-operated.  The
switch should be kept inll of ordinary engine oil, & plig, O Diesings
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In order to avoid burning or sticking of the switeh contacts the

perating pedal must slwavs be felly depressed when starting the

CTIETITRE:,

Fig, 10, IEMITION COIL AMD DOSTRIBUTOR.

Battery The battery igmition 1s in a wvery accossible b,
Ignition. as shown in Fig. 10, and consists of o non-trembler ignition
Fit. & STARTER MOTOA AND SWiTCH, .-_f-,||.w_ and combined low-tension contact breaker X and
| ligh-tenston distribuator X1,
provided for filling porposes. A spring-loaded Tall, €, on the top of % hallast resistance Wi (Fig. 7) is arranged on the dash, connected
the sviteh permits lubrcation of the control lever,  Od PVETY, 2,00 ik series with the low-tenaion w1:u||1'.|_-; of the coil  1ts fuanction 15 to

miles, when Iobricating the control mechanizm ps directed  on il the emrment tiken by the eoil at slow speod, or AT the Tgnition
pige 36 | witel be necidentally eft on while the ongine is stoppesd. [t pdso
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secures practical equality of intensity of secondary spark st all
spoeds,

A condenser eommected across the eontact points is located in a
pocket Xz of this apparatus, the condenser case and the main body of
the contact heeber unit being together i dicect electrical connection
with the chassis frame,

The snsulated terminal of the condenser is connected to the
insulated contact, ond they are browght oot togethor to the msulated
terminal 0 which the external low tension eonnection i3 made;

In setting the points the maximum gap opening showld De from
oy’ to oz’
=  The low-tension ocker arm may T-.:qnir-: Ixbrication at long
iftervals, The rocker arm shonld e pemeved and o litile grease
siiared on the |:-i-.1l[ |-:i:|'..

A few drops-of eopine ofl should be mjected into lubeicator
|]'1|__-'. 0] every 2,000 mtles pa directed on page 36, in order 1o Inbricato
the centrifugal fgmition timing mechanizm, In addition, the oil =0
injected serves to maintain an ol genl arranged at the base of the
ignition tower to protect the contacts from oily vapour from the
crankense, ‘which i= linble to canse pitting,

The high-tensgon distributor requives no attention Beyond  an
occasional wiping of the interior with a-clean, dry rag.

L the timing of the batiery 1;:;z|ili-||| shoemld have been demngol,
due, for instance, to removal of the cam operating the low-tension
rocker, it con be resct by reference to thie ‘l'.?.'w||-e'n:| markings which
can be seen on removal of the clotels pit eover.

To carry oot this operation the engine shonld be crunbed by
Band uwntill Mo, 1 pdston iz at the commencement of s fiving stroke,
as indicated by the TG, (top dead centre) mark, A Dittle dorther
rotation will peveal the letters BT, (E:ﬂlttl‘j.'. late ignition) on the
flywheel periphery.  The flywheel shoold be set so that this B.L,1
mark registers with the mark on the casing.

With the ignition lever fally retacded, it is then necessary that
the low-tension comtacts should be just beeaking, the high-tension
dastribator blade being meanwhile in a position which will bring if
oppogite. Moo 1 terminal of the distributor, A convenient method

lxa
Ln
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af determining precisely when the break takes place is by reference
fu the atmmeter. With the ignition switched om, and somenns
watching the ammeter, the cam should be slowly rotated on the
faper of its shaft in the normal direction of rotation uniil e

required peak breaks contact as indicated by the rewding of the

ammeter,  The screw securing the cam should then be tighteneil,

Fige 11, MAGMETS,

Wl neto A special magneto (bype RO, 1) s Atted as o stand-by,
:Ignll.iun, ardd 15 shown in Figo 1L It is provided with oil-holes,
and two or three drops of oil shoontlel b adided oceasiomlly
when the magneto is in wse.  Excess of oil, however, minst ks carefully
avoided, a3 it will interfere with the working. An cil-hele i= also
provided m the drive shaft, us shown at G, and a drop or two of il
shonbil be inserted oocasonally, when using the magneto, to lubricate
il rear conpling,
A pavpe for setting the comtacts iz provided on the magneto

.,
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The drive (4 carried by serrated conplings fram the iy shif,
e torward conpling being quickly detachable by hawmd, in order to
avold running the magneto save when it is required for ignition L=
poses, A tooth is omitted from this coupling, and the shaft is pressd
forward by an internal spring, the coupling being normally held oot
of engagement by means of o catch shown at H in Fig. 11, The catch
iz relesed by pressing it inwards, when the shaft should be torme:d
by e umtil the serrated coupling is felt to be in engrgement,  The
omitted tooth ensures that the timing is correct

No highstension distsibutor is provided on the magnetn. [t is
artanged to deliver two high-tension sparks per revolution, and a
single high-tension lead conveys these to the battery ignition dis-
tributor,  The lead s fitted with a terminal which is interchangealle
with thit of the lead from the coil, ol is nermally ciried inoa holder
om the ignition tower, as shown at Tm in Fig, 1o, Thus, to put the
magnets into service it i= only necessary to ohgage the drive couplimg
a& described, and change over these two ligh-tension terminals. [
must be rememnbered that the magneto ignition is provided, not as
an alternative ignition, but as% stand-hy, to ensure relighility.  The
characteristics of its application to the engine nre not such as will
give us good power performance as the battery ignition, and this
mud not be oxpected,  Usually, therefore, the magnets will only L
esed when {here is no hattery connected to the system, in which
case, s clsewhere eaplained, there will lena supply of corrent. Shonld,
however, elrenmstances call for use of the magneto in spite of th
presence of the battery, @ 35 then important to remove jgnition fuse
New 3 from the distribution box and = independently cut off the
supply thit would otherwise go to the battery Jgnition in the on
position of the switch, A dummy fuse holder is provided in ihe
distribution box cover, a% shown ai Y. in Fig, «, for the recepdion ol
Tuse No. 3 when this is remeved [rom its working position,

The magneto coupling shondd not be left in etigagement whaen
the battery ignition i= being utilised. It is ensily disengaged Ty
pulling the shaft rearwards by hand until the catch is felt to e
holding it against the presssre of the internal spring. It will then
be pussible to turn the shati freely

Should it become nacessary to remove the magneto from the engine
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b any time, this should be done, i i:unm'qitliu. withiot disturbing the
poar drive coupling, which would necessitate re-timing of the magnetno,
The forward coupling §s easily demountable by aecrewing the knurled
vover B (g, 1e), but before doing this, cateh H should be depressed
to clear the cover.  The spring bocking ving L should then be removed
andd the cover unscrewed (right-hand thread), The magneto is h.t:I:!I
i ite hracket by two set-screws, and alter removing these, detaching
the earth 1.-..'i|'-._'-l|.|'|I and  disconnecting the control mechanizm, the
magnets, complete with its shadt, can bt rernovel. .

1 the v conpling mnst be detached, this should be dons with
thie mtasnets in 5'-c'|~.'ilie:-|| il the drive t':'-_l,:il.!ill'-k. A special spanner s
provided in the tool kit for anscrewing the cap P (right-hand thread)
When the magneto i removied, care mnst be taken not to lose 'rJ1.c
spring which is arranged within this coupling, and 't?'].flt“ll the latter is
reassembled, this spring must be in its correct posation,

Wihen re-timing the magneto, refersoce shonld be m:ulfr to the
timing markings on the fiywheel by removing the clutch pit cover.
The erankshalt shoold be turned until the T.ILC. (top dead centre)
marl registers with the timing mark on the fiywheel casing. In this
position the low-tension. contacts shonld just he heeaking when the
jgnition lever is fully retarded.

Firing Order The firing order of the engine is 1, 4, 2, O 3, 5
of Cylinders. No. 1 being the front cylimder,
The sparking pluge shoubl e removed. and cleaned

Sparking ; b
Flllugs overy 2000 miles, and the width of the gaps checked,
as directed on page 37. These should be ‘o207
Klaxon Horn Am instrnction pamehlet concerning the care and
and adjustment “of the Klaxon horn s inserted at the

Connections. end of this Instruction Book. A small junction box
o the frame near the foot of the steeripg colwmn
enahles the connestion to the Klxon button on the centre of the

S
steering wheel fo be broken when requited,

Addition of I oewrrent consmming apparatas be inl_-.i-.&]in-x's addi

Electeical tional to that provided on the car, this mpst on

Apparatus. no gocount be connected to the svstem at ane ol the
terminais of the ammeter.
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Under such circumstances the new apparates and additiona
wires. are anly protected by the comparatively heavy emergency fuse,
consequently a short-circnit on the new system is likely to buen out
the wiring and expese the whole car to the rsk of fise,

The only point at which any new apparatus should be connected
ia the No. 7 terminal, either that in the switchbox or in the distrilmtion
box, whichever may be more convendent,

When connected at either of these points the added apparatus
and wires are protected by No, & fuse,
L
Battery The necessary care must be taken to secure clean
Connections. and sound electrical connections of the elipon type
of cable terminals to the projecting battery lugs, and
also in replacing connections in the terminal box on the sides of the
battery box.  To clean terminals, n=s paraffin (pot -abrasives), aml
afterwards again vaseline thoroughly, To remove cormsion, use a
solution of ammoninm carbonate in the fiest instance, npplying this
with a rag

When disconnecting the cable terminals from the hattery terminal
pusts, care shoukd be taken not to use force il these are found to be
tight, as this is likely to damage the battery. The clip-on terminals

should be opened slightly with o serewdriver. and removal will be
found to be quite ensy,

It is of great importance not Lo attempt to light lamps or
operate any part of the electrical system direct from the dynamo,
the batiery heing either intentionally or anintentionally disconnected,
e.g., by removal of the battery or failare of the emergency fuse. In
these circumstuneess, thoneh no corrent is indieated by the arnsmeter,
the voltage of the system rises above normal. -

Cospsiderable protection of consuming apparatus other than Inmp
bulbs is afforded by the cartridge type feld fuse i the dymameo field
cireuit, which will melt when the voltage 1% excessive, and spve also
the dynamd and cutout from deatmage, but it will be understood that
it is impossible to arrange this fuse to be 3 universally fnfallible pro-
l-ﬂtHr_m without intreducing the possibility of its failing i noroal
runreg,
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I order to provide against such damage, when, lor instance, the
pttery is Tomoverd or disconnected and the car is being ron on the
pigneto, & plate is Gxed oo the hattery box cover, arnl also on the
ilynamo, on which the followng instructions appear —

WARMING.

If battery disconnected, detach central (exciting) wire
from dynamao, otherwise use of charging switch may cause
serious damage.

The central wire i= marked @ 4, dnd when disconnected shoukl
P secored woder one of the thumb serews which hold the dynama
et emd cover in position.  The dymumo pndd entont portion of the
pystem is then inoperative should the switch be inadvertenthy moved
ber the cliarge position,

Electrical Fault An oleetric torch hand-lamp should be carried
Location, when much might running is being done, in addition

Lo s inapection lamp with o pheg which moy be
connected toothe switchbon.

In case of fonlty eperation, procesd o investigate as follows \—
(1) Failure of wny part of the system separately oy be e
te & blown fuse in the distribotion o
{2} Failure or incorrect opemtion {see under Battesy Con-
nections) of the system may be «oe to the fusing of the
emergency battery fose (W, Fig, 7) tue to an carth
Fopeated failure of & properly fitted fuse indicates a
fanlt on the syston

W elymarnn o= gt -::h_.:|r|.:-:! this mmay be e 40—

(1} Brushes sticking, dus probably to ciliness. Clean broshes
and holders with rag moistened with petrol,
(=) Melting of dynons armature or dynemo feld fuse, which
latter may bedwe to .
fa) Dirty eut-out contacts, which clean,
(4 Discontinuity or bad contact in dynmamo  battery
circnit,  See that lights are in order and examuineg
battery terminal comngctions.

() Sticking dyname negative bruslhes.
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If, with the fuses intact, and the lights in order, the jgnition :—
() Misspe,

(1) First confirm right condition of sparking plugs,

{2} Assure corvect condition of contact breaker points, and
adjust gap ‘wry” to oe1”, if necessary,

13} Tt missing still contimees, test ignition cirouit as below.

(¥} Faila,

(1] With battery ignition switched on, see by ammeter,
while. engine is cranked, that ¢ndl is taking current
intermittently, I no current, €est with a small
voltmeter (o [rame) availability of battery voltuge
on ballpst resistance terminals then at coil terminals.

Lf, with Ili.i“'k.'r}' i order, starter motor is sluggish or dess nol
toin, examing combottator and brushes,  Clen odly brashes and
holders with 4 rag moistoned with petrel.  If motor tuens withont
turning engine, exmmise Bijur drive [see page 4581,

If battery will not retain charpe =—

(1] Ascertaim that no circuait = keft switched on.

(2] Test each Edividual cell with u small voltmeter, with ull
lights on.

(3) See that no eell of the battery leaks acil,

CiarteEr IV.—Care oF BATTERY. 1

CHAPTER 1V.

Care of Battery.

Use af Charging Switeh—-Cere af Batfery wnder Réwavnny CondHings
Furflure of ome oy wore  Cells Chareing wn Garage from Exteral
witieee—Lse of Starfer,

Uso of I the car is used in cireumstances which require
Charging frequent ase of the starter and lights, it will be found
Bwitoch, cqmite necessary to leep the charging switeh on whenever

the engine is runming,

[he current generated by the dynamo falls off with incrensing
oo, so that the danger of overcharging by long fazt runs in the
iltime 15 moch reduced,  When, howevar, the battery is known
to be fully charged and the car is running at a moderate
speed only, it would genorally ba advisable for the charge to
be switched off,

It is important that the Battery should be kept fully rharged, but
sl ln'{":u'||:|.:'!.:;l.~'.| at a ||ig]'. rate of ewrremt, as this may canse the
temperature Emit of 1oo® T, to be exceeded, and the celis may sufter,
Jue to evaporation from the electrolyte and by disintegration of the
plates.

Care of Ihe top of the battery should always be kept
Battery under clean and, as far as possible, dey ; attention sheould
Running hie given immediately to the least sign of corrosion
Conditions, peourmng on the terminals.

Feep the terminals and connections well greased, clean on tler
nelaees in contact and firmly screwed up, but do not use abrasives for
cleaning, e, file, emery-paper, sand-paper |see alzo nnder * Battery
Copnections,” page 581

[ mot aliow metal tools o other metal to short crecmt any

termiils ol the cells,
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[ not inspect the battery with the aid of a2 naked light, and on
no account disconnect any of the battery terminals or connections
when any charge or discharge current is passing, for such a course
incurs risk of an explosion, destructive to one or more cells, amd
involving persomal risk,

A vzefnl adjunct in connection with keeping the top of the hattery
free from ackd is a small sponee, which should be used in comjumnetion
with o bowl of water and ammeonia to romeve ackd from the top of
L hi= |:q.|||,.-rr_|,'

Do mot short the battery to ses if it is charged.

soe that vent-plug passages ave kept clear,

A batbery should not ke allswed to continns discharging when
the voltage of any cell has fullan below 1-8 (except momentanly dor
the purpose of tracing o faulty cell, os deseribed on page 359 and
bedow ],

Such a discharge may oceur if there &5 an earth in the wiring
system, ar i the fgnition switeh be left on i error and the platinem
contacts of the make-and-break happen to be left in contact.

Alwwws, when taking leive of (e ear, make a priactice of checking
that the ammeter does net show any discharge cureent.

It ds most importanl et She batlery showld nop be aflowed to stund
walle ify berminal volfape belowe Took, s -difs will shorten §is Iife.

It 13 uf even grealer inpporionce to keep afl plates abways well covored
with elecirodle,
Failure of If, when the battery % supplying corrent, its
ong or maore  voitage becomes lew prematorely, it moy o doe to
Cella, one or more cell: having become faulty.

This condition is best ascertained Ly the use of
g =mall voltmeter, with which eachi cell shoold be tested imle pen-
dently, whilst the head lamps are lighted, and the faulty cell or
cefls located,

Urdinarily, it may be expected that all six colls will work toget her
m muoch the zame pondition.

In such & caze of failure, the makers of the battery should be
cansilved

e
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I =hould be wnderstood, however, that falore is considesed peost
rifelely within o period of three vears' serviee, if proper care be taken
ol e |li'IL|.l:'F:|,".

Charging In A dirert current is necessacy.

Garage Trom I the sapply be alternating, snitable rectilying
External apparatus must be ussd,  Thene are two or three
Bou ree. refiable tvpes of rectifier on the market which are

eapable of supplying to a siv-coll battery a direct
current of from 2 to 6 ampires.  The charging current st neces-
sarily be supplied through o seitable switch and a variable resistance,
or sot of Iamps, preferahbly carbon filament, suitably arcanged to
net a5 a varinble resistance,

I{ the syurce of current be a direct current public supply main,
it should be confirmed that the resistance is in the main showiog
the higher potential to earth, before connecting up the battery for
Chirging  purposes,

For this parpose, take @ lamp of sepply main voeltage, earth one
termimal to water pipes or gas papes, and connect the other termimal
Lo each charging terminal in turmn.

With the minimum possible resistance in the civcuit, the lamp
dibd light more brightly on that terminal supplied through the
resistance.  Otherwise, the mains feeding the board require
interchanging.

In the ahsence of the necessary experimee, an electrical expert
lwmild b consalted.

It i possible to charge the battery in position on the car, making
ove of o fexible lead and two-pin plug which fits the socket on the
witehlbox,

e other ends of the flexible lead must be ¢onnected to the
chinrging board terminals in such a way that the chassis ammeter
(ilicates charge when the curment i= switched on. The chassis
chinging switeh should be left of.

voother method of seoming correct direction of current s to
plice the plug pins in contact with pole-fading paper, and ammange

that e yeolarity shown is in agresment with that at the plug socket,
B
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the positive being on the right ; hot whichever way it @8 dene, be
certain that the direction is correct,

The number of lames I cireuit, or the varioble resistance, most
be switably adjusted to allvw of the Aow of the required charging
current, which should not exceed O ampéres, and shonld be redoced
as the chorge proceeds to about 3 amperes at the finish, when all
plates should bhe gassing

Avold pvescharging the battery, either in gquantity or time, except
ot trickle rate, as described below.

Charging tn the pavage from an exlernal sowrce, with the balleey in
Posilion oi S car, fx sromply recominendad wilere doslilions iif .l'.l||l.l.r.'."|'.'_'
are spch Hal g heavy demand 05 seade on fhe ballery, o inslande, wirdes
arech re.':g;ﬁn'- rrmrene 1% dined.

Where it 15 4 frequent ocoorrence for the car to be parked (or
long 1:4:;.-||||.~: in the dark, it wonld e :|,|'|=.'.'l.1:.r_a,ﬁ'|1-r|;_|,_-: tes wse simall
consumption side lamp bulbe, e, BAS. 1o rax/1e volts, & watts only,

When » smitable direct curcent supply s available, we recommeend
in wny case that it be made a role abwavs to leave the battery on
charge at trickle rate (about hall an ampere) when the car i=s i the
garage, a8 such a procedure will assist in keeping the battery in

I||l|r||l:|£-;_|||1.-' o] cepelnEn

Ese of It is mecessary to nse the starter intelligentiy.

Btarier, [f the engine does not start reasonably guickly, it
18 necessary to loalk for the caase, ot to eontinoe to s

the starter until the whole of the battery outpot has been used up.

Lareful use of the sturter, as expluned nbosve, will minimise de-
teriomition of the |:.\.I||.L'I':|'.

H the engine is warm and the battery 1= known to be fully chorged,
the stbarter may be used several times in succession, withont ppEecizhly
affectimge battery life

[, on the other hand, the stavter appears 4o be slogrich in ity
petion, and such slogeishngss iz traceable tothe battery, no attempt
shionled b e te use fhe starter wntil the battery has been thoroughly
charged and brovght to such o condition that it is gassing fresly in
all thee cells. -

N —Fer fnstruchions regerding dndlial charge of battery, densily of
|'.Ill.'|.'I'r'\lf'lll_1'|'-|5I e, 30 II""l‘i‘.':lTlll-"-I!i‘J-ﬂ".' it Al |.;f |!:|.'l|:.l|!|',
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CHAPTER V.

Engine Lubrication System.—Removal
of Cylinder Head.

Cranhshafl — Connecting  Hods — O Pumgp angd Keliefl Valee —
Fafve Mockers; Paugh Nods aad Tlrll}j'!lﬂ:i- '!"n:.l.lrrﬁ-'i'ng"u' T St Fulter
—ihl Leved Padicaior—Od  Pressure—Dismantfing (8 Pumd  amid
{-;'.'.l'.:.r_.r' Falne—Newmomal |_::.|" Cylinder Head for Decarlondsing-— Nemoping
Rocker. Cover gud Shafi—Remoming FExhoust ond Telet Manfolde
Remorriy Cilfiadey Head—Cleanony Pistora end Head—Oronding e
e Valnes Replarieg  Cylinder Head Idescambling Adestimg
Taghels,

The engine oiling svatem is illuatrated disgrammatically in Fig. rz,

A gear-type pump is located on the nght-hand side of the crankease
Lower hnlf, and 1= dnven by skew gearing from the water-pump doving
ﬁh.‘l“

A pouze filter 1= srranged in the crankease bower hall, through
which the pump deaws itz sopply,

Chl is delivered to all the crankslodt and connecting rod bearings
at from 1% bo o lbe. per squaee inch pressum by o pipe which rns
meicle the npper hall crankeasza, the connmection to this pipe being
ontside the cranbease, on the right-land side,

Crankshalt. From the internal pipe, three leads ave takon to
the twee end and the centre mam crankshalt bearings
rospectively,

The crankshaft journals and the crankping are bored for lghtness
and to act a2 oil conduits, the ends of the holes being plugged with
caps, and the crankpin and crank jowrnal holes being in eomummni-
cation throogh the mediom of smaller haoles drilled through the wals
and plogged ot their outer ends,

The thres main bearings to which oil leads are ok have
circomierential ol ETOOVESR, 1'l:|'|||||1:|||:i|:|ri|||:;; with the otl-leel [,
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CHAPTER V,—ENGiNE LUBRICATION SYSTEM,—BEEMOVAL  0F
nF CYLINDER HEAD

roclinl odl-feobes being drilled a0 the crank journals to register with
ez grooves.  Uhil-is thereby conveved to the interior of the crank-
Juilt, whenee it Ands 1is way {0 the fonr other main bearings and
the crankpin bearings through further radial holes in the crankshadt
al these points,

Connecting The big ends of the comnecting rods are grooved
Rods. internally, the groove registering with a radial hole

the crankpan, Each connecting rod 1= fitted with an
nil pipe, communicating, ot the lower eod, with this oil geoove, and,

ot the wpper end, with the godgesn-pan beanng bash,

Fri 13, QAL Puse.
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Thus all the main crankshaft bearngs and all the comnecting rod

bedrings are supplied with ol under presare,

il Pump and The ol pump is shown in |'-:-~;i|i:'-|| ont the engine
Relie! Walve, in Fig, 13 il i drawn from the filter through
pipe H, and delivered to the crunkease oil eendait

thremgh pipe o, the latter alwo being connected to the instroment

board pressure gauge.  Incorporated with the pump is a relief valve,
Phe released or overflow oil is taken by a pipe, K, to the timing pear
wheels, a connection, L, on the timing pearcasc bring provided with

a Jet which sprays oil on to the pear tecth,

Valve Rockers, From comnection L, a pipe, E, i faken to the
Push Rods, cyvlmder hepd, for feeding oal anto the hollow roecker
and Tappets. shair
Por this purpese, the front bracket of the
shalt &8 drilled, and commuonicates throngle an ail-hele in the hewd
with a union on the left-hand side. to which pipe E is connected.
Ihe eocker shaft i delled radially wheoee ench focker works to
Imbricate the bearings of the latter, The rmocker wrms are alsa drillad
the boles rumming threaysd the bearing buashes, By this means oil
is fedl on to the posh-rod hall ends and the ends of the valve sems
Fach walve guide is provided with a felt pocking glund, Leld in
position by the spring, which provents exeess of oil from percolating
donwn the valve goides
(il = retarnel from the rocker casing to the crankease theough

the push-rod tunnels and valre tappets,

Camshaft. The camshaft 1= carried in seven bearings, that ad

the fromt end being a ball pournal, and the others jrlain
gun-metal bearings. The latter are formed with recesses and oil-
holes on their sides, which are designed to cateh oil splashed in (e

crankease and convey i to the bearing surfaces

il Bump The wil filter is carried in the bottom of the Iower
Fiiter, hadf crankcasze. !
When required to be removed for cleaning, it s

necessary o drain the ol from the crankcase in the finst place.

Ciparmer V. —Emxcine LUBRICATION SYETEM,—REMOVAL 13ij
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FiG. 14. OIL Susr FILTER REMAYED,

For this purpose o plug (M, above] is provided in the flte
supporting plate, whicl shoull be unscrewed, after removing its split

cotter, and the ofl allowed to deain ont,

The six nuts which hold the filter in position should then be

wnscrewed, when the hlter an be removed dewnwaards, ns shown

The gaize shoald e cleaned by brushing with o il B, i
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in paraffin, and not by wiping with a flufiy eloth, which ks lable to
leave: partichs clinging 1o the paunse

When replacing, it should be noticed that the joint washer i
m o pesition between Glter-fonge  and crankcase.  An aluminiom
wisher is fAfted on the drain plog.  When the latter s screwed up
it shoull be locked by means of & split cotter passed through one
of the holes (M1, Fig. 14), whichever Iy ]'ﬁ".’l]lj:l'l,"'ﬁ to register with a
hode through the plog.

Oil Level Om the lower half crankease will be foand o =mall
Indicator. pointer, with o disl marked in fractions of a pallon.

This pointer i operated by a fioat within the crankonse,
and mdecates the quantity of oil in the engine,

The amount of ol shounld be maintamed at three-quarters of a
gallon as nearly as |.H.|ei.~|'ll:-'|l:'. '|-:-r the addition of oll throagh the Al
by means of o Alter fonnel when necessary,

The engine should newver be run with less than hall a _|_;i_|_||-::-|| o
il i the crankease

il On stacting the engine froam cold, o high ol pressure

Pressure,  will be indicated but this need not couse alaeny, as the
g b= arranged to carey the overboad, and the prossam

will fall to about r5 to 2o Iha. when the engine hecomes warmed

O no account shoold the car be run with the gauge showing less
thaon 7 1bs. pressure. Such a low pressare, which may be accomypsnied
by fuctoations of the pressore gange needle, may be due to one or
more of several causes.

In the first place, it should be ascertained that there s sufficient
otl in the sump by referritg to the oil level mdicator,

If this i foumd to be in order, the trouble may be doe to o particle
of foreign matter having lodged on the seliefl wvalve weating wnd
prevented the valve from clesing, or the filter may require cleaning.
If the latter is the canse, then it will be necessary todrm the cranks
chamber for removing and cleaning the filter, as described under
00l Sump Filter.”

After this operation, the correct quantity of fresh ofl having hesn
added to the crankease, it may aonetimes be found that the oal pressure
fails to build up on next munning the engine.  This will probaldy be

UnarTER V.—ExcineE LUBRICATION SvsreEs.— REMOVAL bl |
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ilue: o the presence of air in the suction and delivery pipes of the ol
[

A comvenient method of releasing this trapped air @8 o slckes
aff the nut which holds the upper end of pipe J (Fig. 13) to the cmnk
ease while the engine is mnning, cire heing tiken to tighten iC again
ifter n fosr siconds,

Failure of the ol pressure may alse be due to air leaks in fhe
suction pape from Alter to ol pump.

P

|
F@vg

=

3

Fiz, 15 OIL Pus DISMANTLED.

Dismantling [he reliel salve 8 easily removed by unscrewing

Oil Pump and jlog F, a8 shown in Figs, 13 and 15, Care must be

Ralief Walve. talen that the valve O and spring P {above) do
not drop oat when removing the plog i question,

It will b noticed] that piug F 1= btted with .'|-:|]|:|e-:l|.|'|l_'t|L washere, b,

which hawve been added to bring the spring prossure on the relicl
vilve to the cormect amonnt to maintain the required oil predsurn,

These adjustment washers must not be modified or lelt out when

replocing the parts.
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After cleaning the valve and its seat, the pats can e replaced,

amil ihe pluy F screwed up, taking care that the wlominium washer
15 nat omitted.

should it be required to dismantle the sil pumy for cleaning or
nspection, the three ofl unjons should be disconnected, and the fwo
nats G (Fig. 13) unscrewed. The pump, complete with its hollow
drive shait 8 (Fig. 15}, can then be removed, By wecrewing the
small bolts secoring the casing cover N, the latter may be removed,
aned the gear wheels R taken oot

When reassembling, care should be taken that a suitahle puLper
jEint washer, T, i3 fitted Detwesn the pump Range and crankease
facing.  All nuts shouk] have o sprng locking washer heneath them

"Removal of When decurbonising becomes necessary it is
Cylinder Head best to deain old oil from the erankease, prefer-
for Decarbonising. ably when the engine is hot.  For this TS

the drain plug shenld be taken out.  The odl
sump filter can then be removed, cleansd, ol repliced; as disscribed
on page D

It will be necessary to drain the water system, for which pUrposeD
 ilramn tap s provided on the water pump &t the right-hand side of
the engine

fefors widmwe  any  feciricel  conméctions. e wegalive  exrihing
fermcesend of Fhe battery shondd be disconnected Sframe the frame.

U w0 depownd showkd pefrol, Tensols, o ofther higily fnfammatde
bigpaedd De wesedd for dleaniny doson the envine, an this Praclice has resulied
e cars dedng destroyed by fiee,

The opper radiator water pipe and the Klaxon horn shookl be
removed, posh-on terminals being provided on the latter, which
rst bo diseomnnected

The ignition wites should be disconnected from the plugs and
the H.T. distributor moulding removed.  The wires complete in their
tube can then be removed by unscrewing the nuts which hold the
tube brackel= to the cvlinder head,

* It is ot convenient & return e car fo the makers when this nperation
becoines neci=snry, Mpmsre Rofls - Royes Lid. will always be plensed "t G|
i shilled] mechamic to assisl in the wark on mecEpt of o request o this efect,
the expense of deing se being borne by the owoer.
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Removing The rocker cover can be remoeved after unscrewing
Rooker Cover the three kourled nofs.
and Shalt, The rocker shoft is carmied in seven pedestals

each haviog s #tod rumning up s centre and

theougl the shaft, The seven nuts of these stwls shoald be remsoved,

together with the single small nut which secares the 13.1?-1' Ol 1“11-'

front pedestal to the head for making an cil-tght connestan, The
shaft, cormplete with rockers and pedestals, can then De lifted off.

The twebve walve push rods shoonld be withdrawn from the

cylinder:

Remowving [he union on the inlet pipe, connecting the
Exhaust and latter by means of a copper pipe with the vacuum
Inlet Manifolds, petrol feed tank, should be disconnected,

After unscrewing the exhaust plpe union oot
with the specinl =spanner provided in the tool-kit, amd removieg e

Fig, 186, CvimmpeERr HEap Rowmowoo ron DECARSONEEING:
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sisteen nuts which secure the manifolds to the eylinder block, the
manifolds can then be withdrawn a3 a unit.

Un no account should any attempt be made to disconnect the
hot spot junction between the two pipes, as this has heen carelolly
et hy the makers to align the flange faces,

Remowving Un the left-hand side of the cylinder head are two
Cylinder  unions, that at the rear being the water jacket ther
Head.

mometer gonmection, and the fromt one being the oil
supply pipe to the valve rockers. Both these unions
require disconnecting,

The thermometer must be withdrawn elear of the fead, a coil
being arranged in the connecting tube to provide fexibility for this
purpose,  dareat care is necessary, howewer, as injury to the
thermometer or its tube would render the apprates useless.

The head i keld in pesition by thirty-one long studs, ronning
from the erankease and throwgh the cylinder block. Tn order to
avoid straining the head, the thirty-one nuts of these studa sdsomli
be released pradually, comimencing with those in the centre, and
working outwards towards the end ones,

This operation should be repeated severnd times, ooly turning
each nut slightly each time,

With all nuts and washers remeved, it should be possible to fift off
the head, This eperation is best performed by two people, one
standing on either side of the engine, i the head be found difficult
to remove, it should be lightly tapped with & wood mallet on efther
sidi.  This will probably be found sufficient to free the joint,

The hewd must be raised evenly or it will bind on the studs,

The joint pasket should be removed and discarded, 4 new one
being wsed when the hesul is roplaced,

Cleaning When seraping the aluminium piston heads, great eare
Pistons should be taken not te score these. Only a hlunt
and Head. rounded teol should be wsed, and applied with Very
moderite pressure.
Before scraping the cylinder head, all the valves should e removed,
To effect thig, the valve spring munst be compressed, carmving with it
the washer A (Fig. 17), the valve meanwhile being held on its seat,
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i A specinl tool is provided in the kit for this purpose. 1t mn.fi_:&iﬂ.
of & acrew elam p. the clamp being formed with a ring lor the reception
of the valve spring washer.  The point of the screw should engage the

head of the valve and em tightening the screw the spring will be ".
compressed.  The split conical washers B will then fall oat, and the I
vilve can be removed.  The felt packing washer €, and gland D, ||

shomid alss e removed, |
Carbon deposit can now be scraped from the head.

Grinding

in the has been working.

Valvos, A good quality grinding paste should be used, the

valve being rotated backwards and forwards with the
special tool provided and raised from its seat cccasionally. Unly a

Each wvalve should be ground in the seat where it |
light pressure should be applied, or vaive and seat will become scored. |
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Fig 17 SEITION THROUGH VALVE GUIDE,

After this operation, the eylinder head and valves should be well
washed in paraffin to remove every trace of grinding compound,
vilve guides and ports being syringed theough with paral'F_m.

The valves, springs, and washers can then be replaced, the special
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tool being nsed to compress the springs.  Care must be taken that
the felt packing washers amd Blawds are in position, and that the
valves are replaced in the seatings from which they were remaved and
in which they were gronmd,

The valve guides should be Inbricated with s little engine oil,

Replacing Before replacing the head, the joint faces should
Cylinder be carefully wiped to remove all particles of fiireign
Head, mateer, A new joint gasket should bo otilised. and

placedon the evlinder block and the head carefully lowersd in position.

Too mmach emphasss connot b laid upon the necessity for exereising
caré i tightening the nuts which secure the head.

These should be screwed down viry gradually, commencing with
those gt the centre of the head and working outwards towards the
bwooemds: This process ‘shoul] be mepeated several times, the nuts
Leing turned only a comparatively small amount at each stage.
By this means the pressure on the joint faces will be evenly
distributed and the joint rendered sound

Reassembling. Hefore replacing the rocker shaft, all the valve
tappet heads muest be sevewed dowsn ns [or os pemsihilie
by réleasing the lock-not B {Fig. 18], and serowing the head A into
the tuppet,  This will aveid the risk of bending the push rods as the
rocker sheft i secored in Jresitinn,

In grder to facilitate replacement of the prush riwds in their orginal
positions, they are numbered © to 12 commencing from the front ol
the eogine,

The rockers themselves. are also marked, but it shomld not [
nect=sary bo remove these from their shadt,

The posh rods should then he arranged in their correct positions
in the tappet heads, and the rocker shaft repleced

Each pedestal of the rocker shalt is receszerd pround 1te stad-hole
for a spherical washer, and it shoulid he ohserved that these are in
pesition before putting on the nuts,

The inlet and exhanst manifolds should be replaced with a e

copper-ashestos gasket for each joint foce, those for the two end indist
pipe conmections being smaller than the others, and the sixteen nots
must be tightened gradually and evenly, The exhanst jrpe can then be

]
=]
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cottnected upy, and alae the oil supply unien to the head.  There are
twin aluminium joint washers, one on either side of this union, and it
plicialil - be =een that thise are in '|_|]:_|;i:\|_-_

A sinilar type of unton s adopted for the vacaom feed pipe coupled
ti the inlet manifobd, and similar care shoold be exercisad o fts
replicement

The water jacket thermometer should be replaced,  When re-
fitting the upper radiator water pipe, it should be observed that th
packing picces of the chps am in position.

Fic. 18. ADJUETING THE TRFEFETS

Adjusting Access to the ddjnstable valve tappets 15 obtained by
Tappets.  removing the two covers on the left-hand side of the
enginge, In Fig. 18 these covers are shown removed
lor adjusting the tappets.
The tappet head, A, is screwed into the tappet, and locked with a
nut, B, On releasing this nut, the tappet can be screwed in or ot
A5 1may be roquired.
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With the engine cold, and the valve roller on the base of the cam,
there should be 003" clearance, measured between valve stem amd
rocker. A fealer gange is provided in the tool-kit, and i shown at
Cin position for measuring the tappet clearance,

Before commencing to adjust a tappet, it should be ascertained
that that particular tappet roller 3 well away Ifrom the cam, which
is best done by turning the crankshaft by hand until the valve has
opened and closed, and them cranking round ha¥f & revolution heyrmd
this point,

As each tappet s adjusted, its lock-nut shoulkd be tightened 1,

When checking the tappet chearances every 2,000 miles, as directed
on page 37, the rocker cover should be removed, and & fesler
gauge nsed as described, It 3 not sofficient merely to remove the
tappet covers and estimate the clearance by lifling rach push rod.

After replacing the tappet covers, the rocker cover, the Klaxon
horn and high-tension ignition leads, filling up the radiator with
water, and adding the correct quanfity of oil to the erankecase; the
car should be ready for ronning once mora.

It is very important that the cylinder head nuts should be tightened
again after the engine has done sufficient rusning to become
theroughly wirmed.  In order to do this the valve rocker shaft most
b removed,

It will subsequently be necessary to re-set the tappet clearanees
as mlready described, owing to the fact that the joint gasket will
have become further compressed, with a consequent reduction of
ithe tappet clearances.

It is audvisable to repeat this inspection of the clearances during
the next few hundred miles of running, readjusting il necessary,

Further, if the car should have heest retiurned to the makers for
iecarhonising, or any other purpose involving removal of the eylinder
head, it i= very desirable, afterwards, that the owner should inspect
the tappet cleasaness when he has run the car a certain amoiint,

Im spite of the fact that the car will have been carefully tested by
the makers alter overhanl, the amount of ronning involved may lave
been insufficient to ensure that the joint gasket has entirely settled

devwrn,
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CHAPTER VL

Petrol Feed System and Carburation.

Activn of Vacwwm Feed Sysiem—Failure of Supply—Pefrol Filters
—Petrod Tl with Reserve Supply—Peirol Level. Tndicaior—dchion
of the Carbwretler—Cleawing She Afr Valve—Faully Adpusten inf
O prbnretier—Setiong r.g the Jets—Mizhare Control—oSlon  Iumming—
Startine Carbretier— Fload Feed Mechaniem—Cranhonss Brontfer Pife
fa Carineretiey—IDdemantling the Carbuyeller.

Action of The working of the autematic petrol feed will
Vaouum Feed he understood: by relerence to Figo 19, This
Bystem. iltystrates the vacuum tank on the dashboard, and

shows its internal working parts.
The spparatus consists of two chambers, one within the other,
these being in communication through the medivm of a non-retumn
or drop valve situated ot the base of the inner chamber.

The outer chamber s Gtted with an air vent, and is connected
to the carburetter float chamber through o spring-controlled needls
valve and pipe.  This valve is opened by raising it vertically, and then
rotating it as far as it will go in a clockwise direction.

The inner chamber is connected to the main petrol tank by means
of a pipe running along the inside of the left-hand chaseis frame
méember, and has another connection to the engine induction pipe.
A float within this chamber is compled to a spring-loaded toggle
arm, carrying two valves, one in the induction pipe connection and
the other controlling the air vent to the inner chamber. The object
of this toggle arm is to epsure thal one valve shall be folly open when
the other is quite closed, without any appreciable intermediate periad.

The float is arranged to be self-draining, hence a slightly leaking
float will not impir the functioning of the apparatus. v
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Assuining that the engine is running and that the float has just
operated to close the indoction pipe valve and open. the air vent,
then petrol within the inner chamber will gravitate into the owtep
thamber through the drop valee until the Jevel in hoth chiambers
5 alike,

Continned running of the engine will lower the Jovel until the
weight of the float on the toggle arm operptes the latter to ¢lose
the air vent and open the induction e conneetinn,

The induetion pipe depression or suction is then trinsmitted to the
inner chamber and causes the drop valve te close, beeppse atmospheric
pressure exists in the outer chamber, s air vent being alwiys open.
Metrol s then drawn from the main tank and fills up the innor chamber
until the float again operates to reverse the pesition of the two valves
and repeat the cycle

During the swction period, the engine has of conrse, to run on
fuel contained in the outer chamber, which 4= madle of ample
capacity to meet this demand,

When the engine is idling the depression i the induction pipe i
considerable, but the amount of mixture taken by the engine from
the carburctter is, of course, at'a migigmm,  Consequently, the
suction period of the vacuwm feed is Hable o upset smaoth idling
of the engine owing to the dact that the air which it then draws from
the imner chamber is heavily carburetted; and an over-rich mixture
results:  To obviate this, certain chassis are provided with a spTing-
controlled piston valve in the pipe between the induction Pipe gl
the inner chamber which, under sueh cireamatances, automaticaily
restricts the passage to the induction pipe and extends the suction
peried. By this means the change in quality and quantity of the
idling mixture ia rendered negligible, As the main engime thrttle
i opened the spring returmns the piston vidve towards its apen position,

Failure of To 6ll the vacunm tank when it has been
Bupply. emptied, due to running out of petrol or draining

for cleaning, close the main throttle, ses that the
starting carburetter control is in the elosed pesition, then use efther
the starter motor to turn engine for a few secomls, or crank by hand
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the vacunm prodluced in the induction system will then draw petrol
fromms the main tank,

lts presence can be checked by opening the needle valve on the
vacumm tank and removiog the plog on the fleal chamber bifiel
The end of the foat needle will then be exposed,  This may be raised
with the fingers and should cawse fooding.

Should cranking the engine with the throtile closed not have the
dlesived wffect, it may be due to forelgn matter on the drop 1'.-|I1.-'|-..nr
b e faet that the valves are dry owing to the vacoum tank haviog
been standing empty for a8 considerable tine.
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Under these circumstances, the petrol supply pipe should be
remaved and a little petrol syringed into the inner tank to wash avay

sediment from the drop valve and moisten the valves,

This shomld result in the apparatus functioning correctly. 11 it does
not, the inner tank should be removed s the drop vilve inspecied,
i The two unions should be disconnected, and the sorews  which
hold the inner chamber in position removed. Care shosld b
taken not to damage the joint washers when lifting out the inner
charnber.  To avoid deing s, a knife or similar instrument should be
run round between the washer and the aitor tink [acing

=

With the nner chamber removed, the drop valve ean e inspected
and cleaned if necessary. It occasionally happens thit  bluck deposit
forms on the valve, which prevents it from clusing propesly, This
should be cavefully cleaned off,

i Petrol A small conical Glter gauze 15 looptid on tap ol
Filters. the inner chamber at the junction of the imain petrol . s
i . & " - L]
sapply pipe, and irrepularity in the working of the gy FACLERY- L !

vacuum feed may be due to choking of this filter with foreign matter,

| It shenld be removed every 5,000 miles, a5 dicected on page 37,

by disconnecting the main supply pripe, s caretully cleaned.
The ganee must be repliced with the come pointing upwiarils,

A filter is also arranged between the vacuum leed tank and the
carhburctier Aoat chamber,

i some chassis this i= incorporated an the foit chamber itself,
as-shown in Figs, 24 and 25, and o others is repluced by a filter
mounted on the front of the dashboard, under the sloering column,
an<d shown dismantled in Fig, 20, These [ilers should be removed
and cleaned every 5,000 miles. a5 dinscted on page 37 Before deing
g0, the valve on  the top of the wvacoim fecd tank muost ha
turned o,

The float chiamber Olter is remover by unserewing the baree ot A,
il Fig. z5. when the filter gouze, B, mav be withidmwn and cheaned,
P The plugs, C.and 8, Figs: 24 and 25, should wlso hé removed and
i cleaned of any sediment or water which may  have acewmalated,

When replacing this filter, great care munst be taken that the joint

Fro. 21, PETROL TANK FILTEN AND LEVEL IMDICATOR,
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[ices are clean, as these make o metal-to-metal joint, nowashers being
1z,

The dashboard filter s of the type in which the fuel 15 canzed to
fiow between adjacent metal washers having small protuberances
o their faces resulting in very small clearances belng formed between
the wiashers when they are clamped together,

To dismantle the filter for cleaning, the kourled not Gn, Fig. 20,
should be released, and the sticrap, Tp, swung forwand as shown,
cive being taken to hold the cover or sump, @s, or this will fall out.

The Olter element, Fw, ran then be removed by releasing the
kvurled nut, Fn, and withdrawing the element downwards. It
should be cleaned by shaking and washing it in petrel,  The sumgp,
Gs, shonld alse be eleaned,

FiG. 22, PETROL TANK FILTERS
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Alter replacing the parts and turning on the petrol supply again,
the valve, Rv, should be unscrese] o turn or 20 o release any en-
trnpped air.

A flier is also provided in the main petrol tank, that shown in
Fig. 21 being the type Gtted to chassis having the float chamber filber,
and that shown in Figs, 22 and 23 applying to chassis having the
dashbesard flter,

These filters should alse be cleaned every 5,000 miles, as dirceted
on page 37.

Fili. 23 PETROL TaNH,

Eeferring to Fig. 21, to remove the hlter, the anion, B, must he
disconnected and the four screws € taken out.  The filter may then
be fifted oot, care being taken not to damage the leather joint washer,
The fAlter gapze iz retained in pesition by a brass split cotter, D

Weferring to Figs. 22 and 23, two independent filtess are providad,
that enclosed wathin tobe, Tm, being on the main supply, il thai
within the tibe, Tr, on the Teserve supplv.  In Fig 22 the rederve
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filter is shown in section in order to make clear how removal of the
gauze 15 effected for cleaning,

The detail ammargements of botl flters are identical,

To remove them for cleaning, the unton, Wn, must he disconnected,
and the five crews, B¢, removed,  The two filters may then be lifted
oat of the tank,

Each geuze is retained in pesition by a knurled nat, Kn, which
15 pravented friom coming adrift by & brass split cotter,  After removal
of the latter, and unscrewlng the knurled nut, the gauze may be
removed, care being taken not to Iose the small coil spring, Sp, which
i arringed on top of the gauwee carder, Ge.  This can now be removed
and the gavee, £, cleancd.

When cleaning Alter gauzes care must be taken not to damage
them, for they are of o wvery fine mesh and somewhat frogile,  Cloth
of a finfy nature should not be used, as particles of Anff are liable to
be left adhering to the ganze, The best plan s to wash the gonee in
petrol o paraffing, using 2 brush

When replacing in their tubes the filters shown m Figs. == and a3,
care must be taken that the spring Sp is in position on each,  The
knurled nuts Kn are intended for turming with the fingers only, wmd
o no. aecount must any tools be osed oo them.  After they are
replaced, brass eplit cotters must be fitted in the holes provided.

When replacing the psembly in the tank care mugt be taken to
sets that the leather joint washer i3 sound and properly in position.

It is further advisable every 5000 miles, as directed on poge 57,
to release the drain plug (P, Figs. 22 and 23) located at the bottom
of the tank, It need not be remoped, only refeased @ turn or so, to
liow any accumulation of water to escape, afterwards being secarely
re-tightensd,

The preceation is especially pecessary when touring on the Con-
tinent,

Petrol Tank with  The petrol tank shown in Fig. 23 15 provided
Reserve Supply. with a reserve supply of two gallons,  Its total
capacity 5 fourteen gallons.

Use can be made of the two gallons reserve by turning the knurled
knob Va s that its indicator points fo the letter R, Nonmadly,
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it should stand st the position marked M {mainy, when, with the
tank full, twelve gallons will be available,

If the car be mun with the valve in the M position until it stops
through lack of petrol, the vacuum feed tank on the daghboard will
lhave been emptied, and the mere act of turning the valve to the
A position will not be sufficient to re-prirme this tanlk,

The engine must also be given a few tums by hand ot by meins
iof the electric starter motor, as explained on page 8o, with the man
throttle and the starting carburetter contrels in the clsed position

Orwing to the kurge arca and fine mesh of the hlters nio inmm'cn'mnf:ﬁ
are likely to arise from filling wp direct {rom a pump, adequate filtering
arrangemients wsually beng incorporated in these. When filling
from an ordinary two-gallon can it is advisable to make use of a
filter fummel

The targe filler spout is closed by a serewed cap Fr, which iz adapted
for turning with the hands only, A ssitable air vent is provided n
the end of this spout.  The cap should be screwed on tightly m orilar
to utilise the friction locking plate which is fitted inside it

A float-operated level indicator §s contained in
the main tank snd shown in Fig. 21, The float E
is carried by an arm; Er, to which is secured a crown
wheel, F, This enguces with a pinjon monnted on @ spindle which
is housed within the tube G, At its upper ond this spanidle carries a
firrer which registers with a dial plate, 1 (Figs. arand 23], graduated
in gallns. As the float rises or falls, the spindle is rotated and
indicates on the dial the contents of the tank.

Pelrol Lavel
Indicator.

Action of the The carburetter is of the Holls-Royce antomatic

Carburetter.  cxpanding type, provided with two jets ardjustable
by n single lever under the driver’s control

Each of these jets is located in a Venturi tube, the smaller o

always being in action, and the larger one being automatically browglt

into action by an increase, beyomd a certain value, in the deprestu

existing within the carburetter, due to an increase of enging speed o

throttle opening, or both,
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Fiik. 24, CAMBLURETTER.

The complete carburetter iz shown in Fle 24, and in Fig. 25
: . : ) 2 : - i St .-|
it is shown with certain parts remowved,

. lote of tha i -
. i||l outiets of the jets are repnlated by taper needle valves, thiat
s P30T . i § P
or the =mall or low-speed jet being shown al W (Fig. z4). and the
control for the large or high-speed jet needle at T

The e :

|IT- witommatie expanding effect 4= attaine] by the provision of
qI'L suction-operited piston working in o eytinder, D (Figs, 24 and 25)
Incated above the high-apeed jot, . il

The eyvhinde A pis
eylinder D and piston E are shown removed for cleaning in

-
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Fig, 28 CARRURACTTER, WITH CEATRIN PRATS DISMANTLED.

Fig. 25, The cap F carrying the spring Fr fits over the top of the
evlinder, und is retained by the knurled nut G.

Tniercaseil depressdon in the carbareticr raises the piston E against

the sprmg F1, carrying with it a diaphragm E1. which fits into, and,

in its lowest position, blanks off the Jarger choke tube. The liffing of
this diaphragm admit= air past the high-speed jet.

More movement of the piston not only opens the high-speed chioke
buhe still further, but also admits air by pheovering the ports DT, the

air gaining admission through ports H in the carboretter, thereby

counteracting the tendency for the mixture 1o hecome over-rich at

increased air velocity

The varions adjnstments should on neg aceount e alteved, the

carburetter having been carefully set by the makers in the T
tnstance,
which operates on Bkl el simml

nrdinaTy Vil wikions

e mixtore control Jever,
twneously, provides ample Tange to sl
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n_1nn[ng conditions, such as different atmospheric temperatures and
different fuels, including the use of benzole or benzabe-petrol mixtuses,

Cleaning the The air valve and cylinder shouid be removed
Air Valyve, eviry 2,000 miles, and carefully wiped with g ploco
of clean dry cloth, as direcied on page 37,
Ne oil should be nsed on the valve or its eylinder. I

It is -*L.dvisablu when replacing these parts to re-fit the cylinder
to the corburetter without the i vithre, the latter being replaced
aftervrards.

| l_'.a:eaj.huuid be teken when replacing the cylinder D to see that
e metal washer D2 is n position, and ite joint &

i jont faces aro perfectly

clean. PR

It miust be emphasised that great care is necessary when handling

these ].m:-ts,_as 1.E'!.'E’I'r' have been machined to fit very weurately, and

any slight distortion is lable to impair the woeking of the carhnretter.

F,u.ul:t_-,r Adjustment  Examination of cars which have heen in
of Carburettar. the hands of users has shown that in some

: cases the setting of the corbiretters has heen
altered, with detriment te {he TURNing and eécinomy.

There is no reason why carburetters shoulkd require readjnsting,

unlbess some new parts are sapplied and fitted to the carburetter, or
gome alterations made to the engine.
" Farticular attention s drawn to the fact that great care is taken
in accuritely adjusting and setting the carburettes, the makers having
installed af their works for this prrpese scientific apparotos which
m1sr111.'n=-'. them to be certain the carburetter setting is quite correct
before the sir leaves the works,

1 ; I b
Users wre therefore cantioned against mierfercnce with the mokers®
setting.

Betting of If the edjustment of the jet needles has been

the Jats, spset for any reason, i ocan be restored in ihe
following maniey -—

With the mixture control lever. set half-way along its quadrant

and the clamping screws J1 and da (Fig. 24} of the jet noedle levers
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sliclk, each of the knurled nots K and W should be turned until the
line filed across them registers with the line across the end of the
corresponding screwerd spindle, the end of the spindle being at the
e time fAluzh with the end of the nut

The rlamping screws th:mrl d2 should then be tightened, and
the maokers’ 5::|r_|:'i,11ﬁ will have been restored,

If, owing to damaged and replaced parts, it becomes necessary to
fesel the jets with no gu'i-:il.1 in the form of the Trlill'!lt'i:l‘.g‘.:\. referred o,

it is strongly recommended that the makers should be consulted, and *

this work not attempted witheat their gdvice or assistanee.

In the event, however, of circumstances rendering such a conrse
impossilde, or vesy inconvenient, procesd as follows ' —

With the mixture control lever et hall-way along its quadrant and
the clumping screw J1 slack, the knurded nut W should be turned na
clockwise direction untilAts lower side just commences to Jift away
frorn the facing againgt which it normally rests.

The low-speal jet will now be fully closed, the tapered part of the
peedle resting on the month of the standpipe.

A preliminary setting can then be obtained by rotating the nul
W in an anti-clockwise direction through approximately one complete
turn.  The clamping screw Jr should then be tightened.

[1 the sise of the high-speed jet it 32 not practicable to chtain
preliminary setting in this wiy because the tapered portion of the high-
speed jet needle i arranged to pass frecly inside the bore of its stand-
pipe. This is done in erder to protect thése parts frem damage
which otherwise might cesult if the nut K were turned to force the
taper of the jot needle into the standpipe.

Consequently, no visible indication is available to show precisely
when the high-speed jet is fully chosed, and it will be necessary to
dizcover s approximate position by running the engine

It will be possible to start up the engine after setting the
low-speed jot needle as described, and this should now be done,
the mixture contrel lever being set half-way along its guadrant.

Ti, when the throttle is opened moderately by means of the lever on
the steering wheel, the engine pops back through the carburetter,
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unid possibly stops, the mixture i too weak, and if black smoke
comes from the exhaust, and the engine misses fire and perhaps
stops, the mixture is too rich

T weaken the high-speed jet setting, the screw J2 should be
released and nut K turned in a elockwise direction ;- and to atrengthon
it, nut K matst be tumed fnoan anti-clockwise direction,

Having arrived at a preliminary setting for the high-spesd jet in
this way, and with the mixture control lever again set half-way along
its quadrant, the throttle should be opened by mezns of the lever on
the steesing wheel until a speed is reached at which the antomatic
piston valve i on the point of lifting but has not actually lifeed.

Moyenwnt of this can be observed by looking throwgh the air ports in
the carburetter,

The clumping serew Jr of the low-speed jot needle should then
be stackened, and the knurled nut twrned in o clockwise direction
until the engine speed becomes slightly reduced,

The clamping screw shoald then be tightened, and the mixture
comtrol lever moved first over to strong and then to weak.  IT in
bedly of these positions the engine hesitates, of wven pogsibily stops
in the weak position, then the adjustment of this jet i3 fairly corrct,

To test the high-speed jét setting, the accelerator pedal should be
depressed momentarily, and the lever again teied in both its extreme
positions.  In either position a distinct loss of power should be ex-
pertenced.  If these variations do not occur, or ocenr in cnly one of
the extreme settings of mixture strength, the settings shoukd be variol _
accordingly by slackening the elamping screw and turning the high-
speed knurled nut iva clockwise or anti-clockyrise dires:tiom, :u:r:f:lrding
as the mixture requires weakening or strengthening respectively,

The foregoing will only provide an approximate or trial setting,

When the car is taken on the road {or final adjastment, the driver
shonld bear in mind that the high-speed jet comes imto operation at
abogut four miles per hoor an?'iup gear on the level,  Consequently,
any egn of {00 rich or too weak o mixtore below this speed i= an
indication that the low-speed jet requires adjustment.

At speeds above four miles per hour, the high-speed jet has an
increasing influence over the mixtuore,
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Tle st allround setting of the jeis is one in umiq-hlmwu-mr.mt of
ihe mixture contrel lever to elther of its extreme 12'!'ﬁlt'i|lllh: wﬂl.l at
amy spred, cause a distinet loss of pewer and possilily m.lm-uru.:g.
5';..'.‘11'",' rimning and good power at all speeds should be pltained with
fli lewer set half-way on its quadrant.

Wiiztures It will be eeadily zathered from the preceding
Control. notes that a considerable and very nsefnl range of

mixture strength is within the driver's control under
minning conditions, . .

Utilised in a proper manner, very economical runaing can be
olbtained, )

When starting the engine from cold, especially in cold v.-crllh_-:r.
the mixture lever should be moved over to Strong before changing
from the starting to the main carboretter,

As the engine warms up, it will be found that the lever can b
moved towards the half-way position, until, with a  well-warmed
engine and sormal touring conditions, it can be taken a lew nitchies
towards Weak. d,

A weak mixture burns more slowly than a normal ome, and to
get the best power from such a mixture, the igmtion nr.'eri-.s to be .w::ll
advaneed,  Consequently, the most cconomical runmn.g,r is obtained
when the ignition lever is fully advanced and the mixture c-?ntrlll
set s far towards Weak as the conditions allow without seriously
reducing the power availal:de. . . )

H, om the ather hand, weskening of the mixturs is carried too
far, them, apart from the probability of miss-firing and POPPing
in the carburetter, similar road conditions will call for a bigges
thirotthe opening, and the economy desired be thereby nullified.

Under severe conditions, sach as a Jong ascent which calls for {ull
ihrottie, too weak a mixtare may cause overheating. 5o the coatral
lever may with advantage be set w little Strong under these
circumstances,

Slow The hest slow running=will be obtained with the
Running. mixture control sot two or three W‘“I‘E'I BLrong.

I difficulty iz experienced in getting the engine 1o ran
slowly, this may be due to the flow of petrol !:EI.E-t the bis-apasd et
needle being restricted by the presence of foreign matter,
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']I'nlrmnw this, the jet necdbe should be raised with the fingers
by Hifting knurled nut, W {Fig. 24), and the throttle simultaneonsly
opened to race the engine momentarily. &

If this effects a core, it wonld be advisable to clean the petral
filters, as these are probably difty (see page Sz2).

The trouble may also be due to sticking of the carburetter air
valve (see page gu), or faulty tappet adjustment (see page 75,

:::.rﬂiig A special auxiliary jet and expanding choke
rburetter.  tube is incorporated in the carburetter for starting
purposes only.

.This jet can b«:.rL‘guhlm‘l by means of the kaurled scrow M
{F_!g. 24, u»:h:da carries a taper needle running into the jet. Turning
this SCXEW in & clockwise direction reduces the jet opening, and in
an anti-clockwise direction increases it,

Should occasion arise to re-set this jet adjustment, the screw should
be turned with the ingers in a clockwise direction until it is felt that
the needle i= entirely closing the jet. 1t should then be rotated in
::h::_ ﬂEpﬂﬁiIE direction for about one-dand-a-hall complete turms
l'l.u!i will give a setting at which the englne can be started. TI1-:::.1.
with' the engine running, the screw muy be tuened to weaken ml'
stvengthen the mixture slightly as mny bé pequired.

It is important that the setting of the nesdle valve should not be
fmh as to provide an over-rich mixture.  Although an average setting
is eneand-a-half turng from the clesed position as stated, this may be
reduced to one-and-a-quarter tims in warm weather, On the other
hand. i very cold weather, it may be fncreased to onec-gnd-thees-

quarter tusss, but must be again reduced when the weather becomes
Warm, )

»

Adjostment of the startis g i '
e ihc e b carburetter should oaly h-e_. performed

T]:l::! variable choke or throat of this small carbgretter consists of
4 su_ctmn-_-:_:-pm-uwd piston, which is lfted against gravity and anto-
matically adjust= the choke area to suit the engine speed,

Access to this throat is obtaingd by unscrewing the cap N, which
miiy then be lifted oot with the jet needie. Tt is advizahle oceasionally
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to remove and carefully wipe the piston, but no oil shoukd be wsed
on ik

As the successful working of this small carboretter is dependent
any an air-tight induction system it s essential that the main throttle
shenld be fully closed when starting the engine.

When changing over to the main carburetter, the throtéle should
be mederately opened and the starting carburetter lever turned teo
the Running or OfF position, where it should always remain, except
for starting, 1f the engine hesitates and tends to stop, the starting
carburetter should be opened again and the main throttle clesed
until the ternperasure conditions of the engine are suitable for steady
runming on the main carburetter,

Cases have arisen of piston seisure which have been traced to
excessive tse of the starting catburetter, It should be appreciated
that the ehject of the starting carburetter is to facilitate starting when
the cngine is quite cold, the mixture it provides under such conditions
being on the rich side. Canzequently, excessive use of the starting
carhuretter, or its use with & hot engine, s Kable to canse liquid potrol
tn be drawn into the eylinders and wash away the enginc oil,

Further, if used with a hot engine, starting may be difficult, s
tor the over-rich mixtune

The starting carbaretter should not he nsed for more than half
a minnte before changing over to the main carburetter, and not wsad
al afl with a hot engine, in which cireumstances starting will be found
quite easy on the main carbusetter only,

Float Feed The float chamber should be cleancd  out  every
Mechanliam. & o000 miles, as dicected on page 37, by MNSCrEWINg the
cover € (after raising the catch 01, if such be fitted).

and Tomoving the flsmt P, Fig, 25. The interior of the Aoat chamber

ahould be wiped gut with a piece of clean, damp wash-leiather.

No peovision is made for flooding. the carburetter Iy ngitating
the float needls, as this is never necessary.  The starting carbuoretter
is premvided to sapply a suitably rich muxture for starting purposs.

If flooding oceurs, it is probably doe to forelgn matter having
lodged on the needle valve seating, and steps should be taken

ascordingly. ?
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Crankcase In order to reduce the emission of ol fumes
Breather Pipe [rom the engine, a pipe s cacmed from the cramk-
to Carburettar. ¢aze to the carburetier air inlot
This pipe s shown removed at R in Fig, 25,
A small ganze, Ri, 5 arranged betwoen the pipe flange amd the
carburetter, which in comnrse of time may requive cleaning.  [E shoubd
b removed and cleaned every tooon mikes, as divected on page 39

Dismantling the Mormally it should not ke necessary Lo

Carbureitor, dismantle the carburctter to a Turther extent
thau that already mentioned. | On the other

hand, it sometimes ocours that the jet needles become sticky in opera-
ton, due to sediment amd imparities in the fuel, and the comrect

functioning of the carburetter s impaired.

Under such circumstances the carburetter should be remoyved
boidily from the engine for dismantling.

The plugs below both jet needles should then be removed and
cleancd of sediment, At the same Hme i should be ascertained that
the spring plunger below the high-speed jet needle 3 working quite
frecly. The npward pressuee of this spring i relied upon to open

the high-speed jet, and its freedom of movement is thercfore of great

i bance,

Aflter removing the sir valve and sts chamber, two countersunk
set-serews mear the bow-speed jet neoedle should be anscrewsd,  The
jet needle can then be carefolly fifted ot

The high-speed jet needls is removed by taking out the pin from
the jaw af the lower end of control rod T (Fig. 24) and anscrewing
the twe countersank set-screws which seenre the bearing of the
operating lever 4o the side of the carburetter. The jel needie may
then be lifted out.

It i= advisable to ¢len both jet peedles carclully in parafiin.  The
jets themselves should also be cleancd out by using & small wooden
atick and a piece of rag soaked in paradfin

Thiere shoul b no need toseparate the two parts of the carburetter
by, but if this be done, it 15 of vital iportance to remove the air
vitlve and its chamber first of all, and al=o the low-speed jet needle.
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The latter will almost certaindy be damaged if left in position when
{hi carburetter body is divided,

WARNING. —On we accound should the enging be Rept ruvning for
any appreciable perivd with the car i o closed garage, There is then a
srave danger of people in the parage bedng asphysiated owing fo e
presesce af poisonous geses in the exhasest,

Consequently, particalar cave should be tahen alwoays o fling the
parese doore wide open before santing e cugine,
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CHAPTER VII.

Care and Adjustment of the Four-Wheel

Brakes.

General  Descripivon Posseble  Vartahons — Adinstments —
Adjustogend of Rear Brabes-—Adiustoent of Frond Brakes—Adjustmend
of the Servo—Lubrication—-Ahl on Brahes—Tse and  Abwese of fhe
Hrakes.

General The Kolls-Royree fonrawhecl braking systemn com-
Desoription.  prises a serve motor of the dry, disc-cloteh by,

which 15 equally available when the e is moving
backwards or foremrds.  Further, even should the servo be out of
action, the reawr pedal-operated brakes still provide a2 reasonalble
braking cipacity.

Pressuee on the pedal applies the rear brakes direct in the sl
manner anl also engages the serve,  The effect of the lattor is dis-
tribatecd between the frost and rear brakes, being therelore added
to the direct pedal offort in the case of the rear brakes, With the
levernges provided, this resalts in only about one-thind of the total
heaking being imposed on the front whesls, which, in combination
with the fact that—when the car 15 moving forwards—greater weight
is thrown opon the front axle during braking, renders it wvery
improbable that the front wheels can ever be locked

The eqaalising of the serve pull to front and rear brakes respectively
is effected by n special U T Vsshaped balancing lever, A ssparate
ciualizer 5 provided for both pairs of front and rear brakes to ensure
even braking on both sdes ol the car,

A diagrammatic representation of the whole sy#tem &5 shown in
Fig. =iy, a mere detailed view of the servo and its connections béing
given in Fig. 2g

FiG. 28. DIAGRAM OF AQLLS-ROYCE FOUR-WHELDL BRARE SrYSTEM.
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A shaft operated by the pedal passes through the gearbox, and
on the near-side extremity of this shaft s mounted o lever coupled
by the links A with a lever A1 on the servo motor shaft,  The lever
A1 has inclined teeth or cams formed on the face of its boss, these
teeth engaging sitnilar teeth formed on the boss of another lever,
Az, From the latter a rod Aj sctoates the rear heakes through the
medhinm of the equaiser Er.

The deiven member of the serve carries fwo stops engaging one
or other of two levers monnted freely on the shaft.  From each of
these lavers coupling reds, F and R, are carmied to the ' T "-dhaped
bakancing kever T, rod F ooperating the brakes from the servo when
the ear 48 moving forwards, and rod B when it is moviog backwinds,

From the balancing lewer T, nxl Tr operates the sear brakes
through the equaliser Er, its connection to the latter consisting of
a slotted fork, which permits divect operation of the rear hrakes
by the pedal when the car is stasding without - affecting  the serve
ar the front brakes. The other arm of balancing lever T s coupled
by a link Tf to the front brake equaliser Ef, from which ropes are
carried to the levers B mounted on the front axbe,

In order to prevent noisy contact of the front brake shoes with
thedr drume, the suapension link T of the balancing lever T is hinged
to the gearbox through a friction device, which damps the [ree
maovement of the link,

For this purpese the link is provided with o boss, which is
spiit on one side and tightened on to the bearing by a bolt and sqring.
The latter may be seen at Ts in Figs- 26 and 20g.

The sefting of this spring should not be altered.

Imitial movement of the foot pedal engages the servo, owing to
the inclined teeth riding upon one another and tending to separate
the two levers.  Further movement of the pedal canses both levers bo
move together, and actuates the rear brakes in the eedinary way.,

These movements occur whether the car is standing or moviog
[orwarils or backwards, and resalt i the rear brakes being applied
immediately the pedal is operated without any lag for the serve
to take up its duty,

The degree of braking available without the servo assistance enables

CrarTERY T —Capk & AnUsTMENTOF THE FoUR-WHEEL BRAKES. 101

a driver to shunt the car in askward places with perfect assurance
that his brakes will respond without delay to the pedal movement.

When the car is ranning, in either direction, the servo actuates 1he
front hrakes and also adils its effort to the direct pedal effort on the
rear Brakes, operating through the medinm of the " T "-shaped balane-
ing lewer, the long arm of which is pulled upwards by one or other of
the conpling rods depending on the direction of movement of the car,

The hand brake operates on an entirely independent set of shoes
working in the rear wheel brake drums, a similar type of equaliser
(Eh, Fig. 26) being employed, In erder to avoid choking up o the
ratehet tectl by grit, small stones or other foreign objects, the teeth
are arranged pointing downwiards,

To release the ratchet pawl, the button on the extremity of the
hand lever should be depressed,

Possible Az already mentioned, the leverages are so
Varialions, proportioned that of the total heaking effort about

two-thirds goes to the rear brakes, and the remaining
one-third to the front,

This distribution, though independent within reasonable limits of
any maladjustment on the part of the user, depends, nevertheless,
upen the condition of the brakes themsclves. For instance, if oil
should feach the rear brakes and so reduce their co-efficient of
friction, a greater proportion of the braking would be thrown wpon
the front wheels, which is not desirable

Conversely, i the front shoes become wvily, the halance of
digtribution will be wpset in the other direction.

It is therefore very necessary that oil chould be kept from the
brake surfaces, particularly in the case of the rear lwakes,

Precautions to be observed in this connection are i —

{a] Periodically and regularly to check that the oil escape holes
in the brake covers are clear,

i) To fill the axle box only when it is warm alter ronning,
and to warm the ofl hefore ponring i in.

fe) To nae the oil gun on lubricators adjacent to the brake
drums with great care.

{dl To clean off sarples ol from the front broke drom covers
after lubricating the steering pivots.
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ﬁd]HBlmnntﬂ. The nn[:.' Pl.:-:inl'_!'l in the system whiers any ,;|_|'_|j|'|-\.:,t_
ment is provided or is necessary are the following | —

(1) Kear Brakes . The threaded rods coupled to the cam

opernting levers below the ends of
the rear axie.

(2} Front Brakes ... A serrated adjustment on the eam
operating shafts.
[Tl .. o A serrated adjusting nut on the end of

the serve shaft.

These adjustmeats ave dealt with in detail in the smcceeding
paragraphs:

It is very important to observe that unider no circumstances
should adjustment be attemipted at any other points, for instance, hi
altering the lengths of other broke pods or any of the ropes. These
are ol carelnlly determined during the erection of Uhe chassis, with a
view 1o utilising to the best advantage the lengths of the varions levers,
taking into consideration the tetal movement of such Jevers from when
the brakes are new until the acings are completely worn ot

Any alterations to the lengths of these rods or ropes will virtunlly
shorten the lesgths of zome of the levers, and Will interfere with the
correct innctioning of the system,

Adjustment of Indlication that adjustrment of the rear hrakes
Rear Brakes. s required is feadily ohserved by noting the pedal

travel necessary to take up the clearancs between
shoes and drams,

The pedal should be comparatively lightly depressed with the
hand, the foorboard being meanwhile removerd and the servo engaging
mechanism watched, Tt is also advisable during this eperation to
jack up one of the rear wheels and get somecne to turn the whesl
and to indicate when the brakes are applied

Measuring from the top odge of the pedal towards the dash, the
first " of movement will be required to take up the zervo
clearances | a further 13 of movement showld Just apply the rear
brakes, this further movement corresponding to about §° of
movement of the brake ropes,

Adjustment of the rear brakes is imperative when the total pedal
movement with light hand operation exceeds 3%
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A4 in the case of the foot brake, so with the hand brake there
anld be about §* of travel of the cables before the shoes come into
cimtact with the beake droms. This will be foumd to correspond
pprosinsately with a movernent of the brake lever from its fully off
posithon to the thind or fourth notch of its quadrant,

Fig. BT,
REAR WHELL BRARE ADJUBTMENT
[Fimsae Trim dateds].

The method of adjustment is similar for both hand-operated and
rear foot-operated brakes, and e illusteated abowe, This is a view
Inoking from the underside of the axle

The outsice rods, ¥, actuate the foot hrake shoes, and adjustment
1z effected by removing the balt ¥ [rom the jaw ¥z, this bolt being
spcyred 'I:‘!,' g costellated nut, slackening the small nut Y3 and
serowing (he jaw further on to the rod ¥, to an extent depending on
the amount of adjnstment required

It iz important that the amount of adjustment made to the
eorresponding rod at the other end of the axle should by the same.
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A comvenient method of checking this is to measure the distunee
hetween the collar Yy and the jaw Yz

Betore replacing the bolts ¥1 in the jaws, attention shoabd e
turned too adjustment of the hamd brake,  any s required,

All adjustment for the band beake 1z made on the inside rod H
nnsl the comresponding rod ot the other end of the axde

Theeadjustment is eHected inoa similar manner to that of the foot
Brake; bt it should be soticed that the ot Hro of the hamil brake
jow Hz cannot be removed antil jaw Yz s disconnécted.

Care shonld be taken that the distance bush, which fits the oyve
of each lewer, is in position Deefone r|'|J|.:|.1,"i11;; the jaw and Tl

The adjustment of boih brakes should be finally checked Ty
measuring the travel of the cable, as already described, when the
pedal or hand lever is moved from the off position to a peint where
the shoes juet touch the droms,

The distance must be the same for ol cables of each brake,

After replacing the jaw boltz and their nots, split cotters should
be fitted to these, and the small nuts, Hy and ¥3, tightensd op,

The amount of .|-:1j||.=~1.:|:|||':|'|1 ]ll'vl-'ri||1'||. 1% &LH '||r|'|'|||lr'||1||||;,:11 that when
all has been atilized (jaws Hz and Y2 being against the collars My and
¥y I'l."=~|n_'-l:“‘tj1.‘|.'|_l.'|, il s aosien that the broke shoes TN rve:-rln'l'-ri|1|:.
amil the makers should be consalted

Chn e aecount shoald orther adpostment be attempred, as, for
nstance, h:.' shortening the brake rOpes or i||‘||.'r|i::ri|||!'I with .'|-e|1||-.|-
ments within the brake droms,  Soch a cowrse might result in

SETINES I'I't5|1l.|:':-; to the drioms and shoes,

Adjustment of It shoold be bosme 1o mmd that the correct
Front Brakes, pedal traovel i= in no way an indication that the

front brakes are 1'-.r'r:r|-.c:'1]}-' sl bernnse these are
entively serve operated amd their adjustment will not infoence the
pedal travel,

The only imddication that I:||l.‘:}' .|'E'1||:|i|r|.' :|.|l_|1|..-\.I:|.|'|I.:|'|t (part [rom
an olaerved decrease i the front braking) i= excessive movement
at the end of the levers B, I'“l};. z8. on the ool axbe.  When i:ghl:t:..'
pressed resreards by hoand  the movement of this lever shoubd
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Fic, 2R, FAOKT WHEELL BAARE ADJUSTMENT

be & measured ot the centre of it= jaty pin for cormect adjustment.
If appreciably mare movement the tTiz 15 regpuired, it will b “'-"'"-':'-:"-:‘F!T."'
to utilise the adjustment provided, This is shown above. To
effect an adjnstment procesd as follows

Remove the sphit cotter of the castellated nut J1, and unscrew the
latter, The cover J may then be removed, exposing the serrated
adjnstment,  As this cover also acts a8 o locking piece, it will be found
comvenient to mark the positien of engagement of its teeth with theese
an the member R before removing it,

The nut Gf should be unscrewed sufficiently to permit the
sorrated member RE to be moved clear of similar serrations on the
lever LI, These two sets of teeth are marked respectively with
an arrow and figores o, T, 2, 3, 4 and 5. 1f the brakes are bweing
adinsted for the first time the arrow will peint to o
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Having noted the relative position of these serrated parts, they
may be disengaged by tapping the lever LT away from the wheel,
ciarrying with it the serrated member R{,  While holding the Litter
in the hand, the lever shonld then be tapped towards the wheel again,
when the serrations will he disengaped.

The cam operating shaft, and with it member R, should nest be
turned by means of a spanner on the hexagon K of the shaft until
the parts can be reengaged one serration further towards the on
position of the cam operating shaft than before ; that is, after the
frrst adjustment the armow will poing to 1.

Finally, re-tighten the nut Gf, re-fit the cover J, which also acts
s i loecking piece for this not, and replace the castellated not Jr,
fitting a =plit cotter to the latter,

I any difficalty i experienced in getting the teeth of cover J to
engaga with those on member R{, the cover should be rotated shightly
and trieel in different positions.

The brake clearances should be tested again alter adjustment by
measuring the movement of levers B, as described, This movernent
must ot bet Jess than §° at the centee of the pin, otherwise the rakes
may drag.

Particular care mast be tuken that each front brake is adjusted o
itk amont

It ghould be observed that when the five teeth of adjustiment have
been wtilised, this is an indication that the shees require new facings.

On no account should further adjustment be attempted by, for
mstance, interfering with the lengths of any of the broke rods o
TOpeE

Apart from testing for the need of adjustment of the front brakes,
It i important to test from time to time that the shafts and joints on
the axle are free by pushing down the levers LT with the hand, or by
moving levers B simnilarly

The mechanism shoulid feel free, and be retorned sharply to the
off position by the poll-ofl springs,

If any tightness i foumd, the casse must be investigated and
removed, otherwise there is a danger of the hrakes dragging and
becoming damaged.
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Ailjustment The serve is of the dry, disc-clateh type, amd
of the Serve. showbd ron zooon miles without the need of any
wdjustment,
I adjustment is necessary, it is effectéd by screwmg up the
put Z (Fig. 29).
Ihis nut is locked by 23 rounded sereations formed on its face,

sermatinns on & washer, which is serwred

which engage similar :
The depth of these sermtions

gainet rotation relafive to the shatt.

Fig, 2@, THE SCAVo MOoToR AND TS CONMECTIONS

is carefully propottioned to give the correct clearanee of the servo,
the nut beng turned o that the teeth lightly ride over each other
and engame. again

On mo aceount should force be used in this operation, as such
treatment would nullify the object of the teeth, namely, to ensre

the correct elearance with very little troubde.
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After effecting adjustorent in thiz way, care shoold be taken to
st that the serrations are in proper engugement,

The adjusting met should not be screwed up more than one
serration—that 15, ¢ of a turn—without testing the servo adjustment.

To test the servo adjustment the pedal shoubd be depressed lightlhy
by hand, as when testing the rear foot brake adjustment,  Bat in this
eage it shoold only be depressed sufficiently to engage the servo without
appreciably compressing the buffer springs:, Z1 fwhere thewe are pro
vaded), and just short of moving the lever Az rotationally,

The pedal travel should then be not less than 7 measuresd at
the top of the pedal towards the dash.

It mmst be realised that this movement i= entircly doe to the
servn chearance, and does not alter the rear brake clearances, Hence,
lever Az = not moved rotationally, as mentioned,

Another method of testing for the correct gervo cloarance is by
megssring the pap on the straight or axial sides of the inclined teeth
Between levers A1 and Az

it should e possible to insert a 023" feeler gauge at thi=s point
when the servie is engaged lighthy,

Afler .'.|-:'|j|:|.-t|1:|:||~1:|l_ the servo clearanes should u]'.-'.'u_l.'! Bt cleesckoed
ugain by one or both of the methods explained

Emphasis is lawd on this point, a3 obviensly a dragging servo,
dine to abuse of the adjustment provided, wounld result in drageing
of the brikes on all wheels,

Lubrication, The beanmgs of the brake cam and opemting
shafts on both front and rear axles are provided with
lubricators to take the ol gun,

Fonar of these will be found on the frant axle, as shown in Fig. 24
at Br and | {=ame on other side], and =ix on the rear axle, as shown
i Fig. 2p-at ¥V, Wi, and just above the hoss W (same on other side).

Gear oil shonld be injected into these every Looo miles, a8
directed On pege 33 The mfensifler should mot be osed on
lubricators. W, and care must be taken to oil sparingly o the
case of the lubrcators on the bosses W oon the rear axle, and
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| on the fromt axle.  These being located on shafts which enter
the brake drums, there & a risk of oil reaching the brake surfaces i
too much i5 used

I this connection it shonld be ohserved that spouts are arranged
on the brake covers just below the rear axle, as shown at X in Fig. 27,
in order, as far as possible, to drain away ol, which otherwise might
reach the brike surfaces,  These spouts should be inspected frequently
apil kept clear of any obst roction.  In the ease of the front hrakes, a
drain hole will be found ia the covers beneath each hrake cam shalt,
which must alsn he kept clear

After Inhricating the steering pivots, as direcked on page 33, care
must be taken to clean off all excess oil thoroughly, as this will run
down the outside of the brake drom covers, and is liable to work mto
the drms {soc page T22)

Other points of the brake mechanksm requiring periodic attention,
as dirceted on pazes 13, 34 and 35, sre shown in certain of the illustra-
tions,

The rear foot brake equaliser is shown at Er in Figs. 20 and 29,
and that for the hand: brake equaliser at Eh in Fig. 2h,

The front beake cqualiser i= seen at Ef in Figs. 26 and 29,

The lnbricator for the pedal fulerum will e found on the shaft
which curdies the broke and elutch pedals.

I mddition, there i a number of joints and links of the rods and
levers which must be oled with the oil ean overy  Tooo miles,
a5 instrocted on poages 33, 34 and 35

Two sach points are on the servo shaft in the form of oil holes,
one of which is shown at N in Fig. 29, and the other is located just
behind the serve supperting plate at K. Only a drop or two of il
shoubd be inserted at these points,

Exeess of oil at the hole N must be carefully aveided, as it may
result in ofl working through the servo shaft to the friction urfaces.

I this connection it should be noted that drain holes are ctrillsd
around the servo as shown ot O, Drain passages will also be fommad
ot the back of this member. It §5 unportant that all these shoubl
e hepd e from obstroction and oil, the servo being designed Lo
function with no oil on its friction surfaces.
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Oll on I, owing Lo overfilling of the axle casing, too liberal
Brakes. use of the oil gun on Ilnbricators adjacent to the brake

drums, omission to wipe excess oil off the brake drum
covers alter lubricating the steering pivots or choking up of the oil
thrain channels referred to, the brakes become obled up and ineflective,
it will be mecessary to remove the hubs (see pamphlet, * Core of
Punlop Wheels," at emd of Hook),

. The brake coverings: should then be well cleaned by srmmlbhing
with a =tiff beosh dipped in petrol, and the deoms wiped climin an
the insides,

Use and Although in the layout of the brake system every
Abuse of the care has heen taken to ensure, for a given pedal
Brakes. pressure, a constant retarding effect on the wheels

distributed in a constant ratio between the front
amd] rear wheels, a factor which remains very far from constant
outside the control of astomobibe designers is the adhesion between
the tyres and the road

As ds well known, this factor varies greatly, being best on dry,
firm ronds, and worst on wet or loosesurfacsd roads.

[t is therefore very necessary for o driver to use his brakes with
due regard to the conditions of the road, tapecially when ronnding
il CUTYS O COrreT,

Violent braking under such circomstances —whether oniy the reas
wheels are braked or all fowr—is far more likely to produce o skid
than when the car is proceeding along a straight eoad,

This is due to the fact that a locked wheel ccases to have nn!,-‘
tendency to proceed n itz normal dicection of rolling, and may he
comparatively easily induced to move sideways. Further, a wheel
which is braked almest to the limit of s sdhesion to the rond, that 1=
Lo say, which 3s on the point of skidding, & much mone easily deflected
from 12 mormal coprse, j

When rounding a corner heavy side stresses are set dp due to
centrifugal fovce, and the comditions then present, if the rear wheels
are locked or heavily braked, all favour a serions rear skid,

Such & skid, with a fittle skilful driving, may wsually be correrted,

e
b
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A front whesl skid, however, is incomparably more dangerous, as it
is insidions and difficult to detect at the sutset, and cannot be corrected
so long as the front wheels are locked, there being then no steerage-
way om the car,

The first {ntimation which a driver uszally has that the front
wheels are locked is the fact that the car will not respond to move-
ment of the steering wheel, but continues straight abead.

In fact, on o greasy toad o driver may not cealise that the front
wheels are locked until he attempts to steer the car

The enly course then is to release the foot brake, when steerage-
way will nsually be recovered,

It requires some presence of mind to do this, the fiest impulse
being to put moné pressure on the pedal.

Drivers should oultivate the habit of always releasing the
brakes when actually turning a corner.  The power of rotardation
provided i 5o great that there is no necessity for the full power of
ike brakes to be nsed onoa tarn

Therclore, it i mecessary to use the brakes with the greitest
diseretion when the car i% rounding a curve, and with due consideration
for the state of the road.

Experienced drivers will lmow that this apyplies to any {orme of
braking, but with four-wheel brakes—with their increased powers
of petardation—it will be obvions that still more care is nocessary.

Also, one should remember that following traffic may not possess
the rapid retarding powers of the Rolls-Royee with four-wheel brakes.
Therefore drivers should continually keep themselves aware of the
presence of any overtaking vehicle in order that the latter may he
warned in time to prevent a rear collision if the Rolls-Koyce car
has to be heavily braked,

As far as possible the brakes should not be suddenly and violently
applied, If they are, the rear wheels will certainly be locked and
the power of the brakes thersby greatly reduced.  Pressure sheuld be
pppelien] to the pedal steadily, and so adjusted that the rear wheeks
are just short of skadding.

Thie maximum braking will then be available. H
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When stopping the cur by means of the foot beake, thiz shenld be
eazed off when the car comes (o rest, in order to avoid any shock or
jerk to the passengers, It s found that this shock s most pronoanced
when the caris procesding at quite slow specds, and i then brought
to a sudden standstbl, * N

The hand brake should be used for holding the ear” when
stationary,

Apart from the comfort of passengers and the safety and con-
veniencee of other road users, it must not be forgotten that the practice
of braking heavily and frequently will inevitably make ifsell felt in
the matter of tyre wear and eost of renewils,

The latter should not be mreater with foor-wheel brakes than
with only rear wheel hoakes,

It 1t 1= found to be 5o, then the {fact enn be taken as an indication
that the driver i habitually taling teo great an advantage of the
retarding abilities which the brakes provide:

The foot brakes are capable of being wsed continoonsly on the
longest descents without overheating or damage.

Epecial consideration has besn given in the desizn both of the
serve and ol the brmake droms to the provigon of adegouate means
i cooling the friction surfaces.  There is no need to use foot and
hand beakes alternately on g long hill

If chaims are fitted to the rear wheels for drving on snoew. and ice,

it i= meceszary also to sguip the front wheels similarly, 1 this s ool
done, the front wheels will cortainly be locked Ty application of the
foot brakes due to the preater adbesion of the rear wheels,

Ko chaing must be fitted to the off side front wheol. I only two

sete of chaing are available, these must be arranged on the off side
rear and near side front wheels respectively.
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CHAPTER VIII.

Clutch and Transmission.

Cluieh  Adjustmeni—Dvesstgr of Chiteh Friction Sunfuces—Labri-
cation of Cheichk Mechanism—Gearbox— Universal Joints—Hack Axle.

A part sectional elevation of the clutch is shown in Fig. 30.

It is of the single dry-plate type, the fabric O being secured to
the fiywheel and clutch ring members respectively, theseby enabling
the clutch plate P to be kept as light as possible.

Four kevers, B are provided for clotch withdrawal puarposes,
their cnds being pressed inwards on eperation of the cutch pedal by
the sliding sleeve D, actuated through a ball thrust bearing and
trunmism.

Owing to these and other features, operation of the clotch is very
smooth amd Bght, aml gear-changing is greatly facilitated.

Clutch Wi adjustment is provided [or sqeing pressure,
Adjustment. the springs being proportioned to render this
unmpecessry in the life of the clutch.

o An adjusiment is provided, however, to ensure an equal outward
movement being imparted to the clutch ring E by each of the
four levers nn withdrmwal.  This takes the form of four toppets, F,
ahmtting the ends of levers R, and locked by nuts G

Normally, it shonld ke possible to raise the cluteh pedal with
the fingers about 3" whih the footboards are in posttion. 1§, owing
tor Letlding down of the fabric, this s not possible, cluteh slip may
accur gwing to the clutch being prevented by the footboards from
[ enEEgeTRETE, 1

Under thes circumstances, the clubch-pit inspection cover H
shinuld be removed, and, after slackesing lock-nuts G, the tappet

i
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Fig, 30, PART SECTIGMAL VIEW or CLUTCH.

serews F should be unserowed until there 12 000" clearanoe, measared
with a feeler gange, at the point o, ie., between the inner ends of
the levers and the withdsiwal sleave O,

Dhuring this operation, the pedal must, of conrse, be in g pesition
corresponding with that which it oceupies when raised against the
lower side of the footboards, the ktter being removed to gain access
tin the clutch pit,

A eomvenient method of ensuriog (his & e prop up the pedal
lightly by means of a piece of wood Between 1t and the dashbioard
before removing the Toot boards,

It is of wital importance that this clearance shoukd be equal for

each of the four levers, the pedal not being moved during the
adjustment,
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When the necessary clearances have been obtuined, the nuts G
whionld be locked with care.

Dressing of Should it be considered that the clotch s
Clutch Friction operating harshly, the setting of the clutch
Buriaces. levers shonld be werifed, as described in the

pr-m:edmg section,

If the trouble perssts with these adjustments correctly set, them
it is possible that the friction surfaces are in need of a slight degree of
Iubrication.

The best form of Tubricant i2 a mixture of half engine oil and hal
paraffin,  This shonld be applicd in the following manner =—

(1] Remove the cloich pit isspection cover.

(2] On turning the engine by means of the starting handle, four
small holes at 9o will he observed in the rim of the fywheel
Inject with a syringe {if available), or otherwise with the oil
can, ahont an epgeupful of the nbricant into the foor holes
fone-guarter of the amoont into each hole), whilst the clutch
i'-l?rl.ill 15 f[t‘:]JFL"h"'I.'I.I.

[3) Start engine and opetate the clutch repeatiedly, taking cane
to =lip ot a reasondfle amonnt in order to distribute the
lubricant theroughly over the surfaces,

(41 Tnject o second eggeapiul of lnbricant as belore, and repeat
the former process of operating and slipping the clutch.  Any
excess of nbricant will escape throngh o deain hole o the
clutch casing,

(3} Reptace the inspection cover.

Lubrication The warious jeints and beanmes of the cluteh-
of Clutch striking mechanism <hoeuld be lubricated periodically
Maechanism. with an ol ean, as directed i Chapter 11,

Thers is an oil-hole, L, in the clateh trunnion,
into which a few drops of ol should be mserted for the lubrcatien
of the ball thrust bearing every 2,000 miles, a8 mentioned on page 36,

The clutch shaft, which is hollow, is spigotted at its forward eml
in the erank=lalt on a ball 11|.=-'|.1'i||H slownn alofled ab M.

Proviston is made for the lnbocation ol this bearmg by mieans
of w small hoke, M, through ome side of the clutch shaft, A few dropes
only shonld be inserted every 5000 miles, as directed on page 30,
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It 1= very 'im|:-|rrl;:|.11l ol o aver-oil ar this FI-IJZi]’!E, ag excess of oif
will find its way on to the clutch surfaces and canse troulile

The bearings of the hollow chitell withdrawing shaft should be
lubricated every 2,000 miles by injecting engine oil into the open end
of the shaft 8 (Fig. 20}, as directed on page 36.

The fnlerum ping of the levers R should also be lubricated every
z.000 muiles, as directed om page 36,

Gearbox. The gearbox is of the usual shding fype, the two

main shalts heing supported in three bearings each,
The extra himrings contribnte largely to the permanent slence of 1he
pears, and, in the case of the third motion shaft, reliove the epigot
bearng of much of it load,

Lubricant is inserted into the hox by unscrewing the filler plug
shown mt © {Fig. 20).

[t ois wery necessary that the oil shoold be well warmed  bofore
intenduction, in erder to reduce its viseosity, It i= also important
that the filling-op should be done when the gearbox is warm after
running, &= otherwise a false level will be obtaiined,

CAl chienld ke ponred i until the levet reaches to the mouth of
the filler spout.

The il level should be inspected every 3000 miles, as directed on
page 35,

Every 1oo00 miles wll odl shonld be drained out by remeving plug
K (Fig, g0}, and fresh oil inserted, as directed on page 3.

A worme-driven connection 2 provided on the gearbox for the
speedometer, the drive ratio being suited for the speedometer which
1% gappplied.

Universal The propeller shaft ariversal joints are enclosed,
Jdoints. mnel prowvided with oil gun lnbricators,

The driven portion of the oeward joint is moeunted
om serrations of the propeller shaft, so that it can slide in order to
peomit of plunging movement.

As the work which these joints have to perform is heavy aml

o
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continuons, the fmportance of their carefol lobeication cannot be
pverestimated.

As directed on page 33, it 8 recommendest that one charge of
the intensifier barrel of the ofl gun should be injected into each joiiot

pvery i miles, gear oil being nsod

P
r_ ‘. “l"r:d

|
f.t_hr. Am

Fia. 31, Qi LEVEL PIFE IN BACK AXLE CABING.
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Back Axle. The back axle i= of the full foating type,
the rosd wheels bemmg mounted solely on extensions
of the axle tubes.

The final drive is by spiral bewel gears.

In conpéction with lubrication of the axle, a point to e borne
in minl when adding oil 45 that the oil level is determined by a
stand pipe which projects the veguired height into the box, aml s
normilly closed.at fts bottom end by o plag.

Thas pope iz shown at A (Fig. 31), and the plug at B, - The latter
should be remowved during filling, which, as in the esse of the gear-
box, should be done when the axle 3= warm after running

O pemoving the pliag, o ke il may nm out, but it should pot Te
inferred from this that there is safficient ol in the casing, a= =nch
oil i probably only what has heen trapped in the standpipe,

Warm oil sheuld be poured in through plog-hole G ontil it just
commences Lo roun ont of the lower boke, and the plogs carclully

The ol level should be checke] overy 5000 miles as- directed
on page 38,

The oils recominended for pse in the back axle are given on page 28,

Ewvery o000 mikes all the pil should beodrained oat and replaced
with fresh oil, as directed on page 54,

To do this standpipe A must be removed by unscrowing the
serraterd] nut te which pluy B bs screwed, A locking washer 38
arranged with its tal bent intd q serration of this nut. This tab most
first B bent clear, when the nut can be unserewed with the special
spanner provided,

When replacing it a new locking washer must Le used, and its tah
hent into a sermition.
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CHAPTER IX.

i

Steering, Shock Dampers, and
Road Springs.

Steeving Column and Box—Strering Arms and[vinks— Sizgers
vty Front  Frichion  Shock  Dampers—Front  Hydraulic Shoe
Dampiers—Kear Friction Skock Dompers—Shook Damper Connections

Faad 5 prenga.

Staering Stepring is by worm and mat, a doable ball thrust
Column  bearing heing carried on the column o short distance
and Box, Dbolow the steering whel,

Wit be [oand, after a considecable time, that a
dight mattle developa in the steering and a cerfain amount of
backlneh is present, this may be due to the need of adjustment of
the ball throst bearing.

To do this, the sorrated locking ring on the eolumn must be
released with the special spanner provided, ad the kmerbed housing
serewed down, the fingers only being nseld in the latter operation.
The lock-nut sionld then be re-tightomed.

The cover which encloses the ball thrust bearing should be lfted
with the fingers every 2,000 iles, and a few drops of engine oil
injected inte the throst bearing, as directed on page 3k

Where a spring-Til lubricator is fitted on the cover of the worm-
and-nut mechanism casing, a few drops of engine ol shoeld be injected
through this lubricator every zoo miles, as directed on page 33
Where a hiling plug is provided, this dhould be removed every 2,000
miles, as directedd on page 36—preferably when the box is warm—
anil the level of ofl inspected. 1 necessary, gear vil should be poured
fii umtil it is on the point of overfiowing from the pluyg orifice.

=

s
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Bileering Arms The steering gear should be examined regolarly setting, This shonld not normally reguire atbenbion except when the
and Joints, every o0 miles, as directed o opage 37, to car is undergeing o general overhaul, but tho correct sstting i
see that all halts are tight, joints in good adjust- impartant. It is as follows © When the cap E is unserewed 4 not and

ment. and well lobricated, | lock-nut will e seen.  These are screwed on a stem lormed mtegral
It shonld be noticed particularly that the steering arms are tight om with one of the bearing pads,  The [ace of the inner nut should stand
the stub axles, and that all the nuts and bolts securing them are tight. ouph™ away from the end of the puide through which passes 1he stoem

In addition to being t'ig‘h[l:nrd ;Lgui_rl.ﬂcd one another, thess nots are
further lecked by means of o washer with tabs bent against Hals
af the hexagons.

It any nuts are found loose, and only being retained by their split
eotters, the latter should be removed, the nuts screwed up tightly,
and mew cotters fitted.

FiG. 32 REAR END oF SIDE STEEmMING Tunc.

The: badl foimts of both side and cross steerig tubes are provided Fia, 33 CROBES STEEAING TURE

with oil gun lubricators, and gear ol shoull be freely injected overy |

Soo miles, as directed on page 32, { In setting the clearance of 006" these tabs must first be bent clear
The joint st the rear end of the side steering tube is shows in and the nuts then released

Fi g, ; i ; . . .

Lg_ ’ : The clearance s conveniently aet by frst screwing the inner ot

Fhe besring pads of the hall aee spring loaded, being self-adjusting | lightly up to the guide and then unscrewing it approximately one-

within certain limits, and means are provided for restoring the original | cighth of a tumn

.. . .
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It should afterwards be locked by means of the lock-mut and fab.

washer, and the cap E should finally be replaced,

O cars which are oot fitted with the cap E at the end of the

tube, the pont 1= entirely self-adjusting and needs ne attention heyomd
regular labication

The joints provided at the forward end of the side steering tube
and at vithes end of the cross steering tube, respectively, ame all three
simnilar in design; and on the majonty of chassis are spring loaded.

Tor weljust them, the bolt & (Figs, 33 and 340, which is fitted with
o eastellated mit, shoall be slackened, and the lockamt B unscrewadd.

The screw © must new e turned in a clockwise dirsction with
tha key provided uamtil just tight, s afterwards tarned fdcl one-
eighth of a turn,

The balt & should then be retihitened and ftted with = sl
eotter, and mul B grrewed L

When the joints are comrectly adjosted, it should he possible to
partially rotate the side and cross sle rifng bobes with the hand withioul
undue-efort, and at the same time oo slckaess should be presomt
i ey o, the joints

Btearing Giear il should e forced into the stesring pivots
Pivots. frecly every son miles with the ol gun, as directed on
e 35

The lubricator of one pivot is shown ot O (Figs, 34 and 351,

It is protevable during this operation that the axle shoold be
jacked up, in erder to give the oil o better chanee of reaching the
loniled surfaces of the pivol pin.

Ciere must be taken not to over-lubricate at these points, hecanse,
as mentioned on page tog, excess oil, which runs down the ontsides of
the bosike dram covers, is liahle to And fts way into the drems and
rixluce the effectiveness of the brakes, Any such excess oil muost
therefore be carefully wiped off after Tnbriciton,

Fhe muts which secore the steering levers (o the stub axbes sliodd
e inspected at intervals to see that none is loose and yetained by
the split cotter alone,

|

CHATTER TX, —STEERING, SHock DAMPERE & Roab SiRixcz. 123

Front Friction Certain chassis are htted with fnction shock
Shock Dampers. dampers on the front sxle, as shown i Fig. 4.

It is of the otmost impoctance that the
Inading of these dampers should be maintained.  This shisnlil b such
that o weight of 25 (b, suspended on the end of the s will jost

Fi, 34,
FRGNT FRECTION SHOCKE DAMPER AND FRONT END oF S0C STCCRING TUBE

cagse it toe move, The adjustment most be checked every 1000
miles, as divected on page 33, for which parpose it is mecessry (o
disconnect the domper from the axle,

This is most comvensently done by cemoving the split cotter at
the lower end of the link and unscrewing the cap k.. The link may
thien be polled off the ball,

I adjustment s found to be necessary, i€ is effected by releasing
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the lock-nut M and screwing up the nut O the required amouant,
afterwards re-tightening the lock-nut,

It will afterwards be necessary to rendjost the joints of the
connecting link as described on page 128,

Hwﬂ.r_'..' iy miles, as directed on page 32, a litihe |,~1'_|E'i;m;I ol
should be applied with the oil can to the edges of the leather covers
ar K [his will keep them inoa soft and phable condition,  Every
5000 miles “as directed on page 38, they should be removed, cleaned
and soaked overmight n engine oil,  To do thiz, the link should
bie diseonmected at the lower end, as described, and the central nut

Fia 25
FronT HYBRA&ULIG SHoor DaAaMPER AND FRONT EnNpo OF SiDC STELRING TURE
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andd locle-miat removed, Care must be taken that the central balk and
tlae enil spring under 15 head do oot fall swaeds,

Hydraulic Certain ¢hassiz are Dtted swith Robls-Royee
Shock Dampers. hyvdraulic shock dampers either on the front axle
or on both front aml rear axles, as showm in

Fige. 33, 35 and 36.

Fia 38 Roar HYDRAULIC EMOCH DAMPER,

Unle== it is obyvious that the effectivencss of the shock dampers
lias become reduced, of andue leakape of ol = apparent, no attention
whatever will be necessary for 10000 miles of runming, with the
excepiion of lnbeication and adjustment of the joints of the conpecting
linkz az described later

After 1o,oo0 miles |'|:|z|.||'i:||g_ il i% necessary to i:::ipm‘t the oil devel
in the shock dampers ns directed on page 30.

For this Purpose & I'Il.lij:g !:-|1:_|:;, 0, 1= p'r-:wi-:]l'-:'], arranped at such
i licight in the casing as to control the maximum oil level,

ot imoof vatal 'i:r||.|m:rlam'|:' that only [!lE'TEI_‘ﬂI‘l_‘..‘ cheain il ol B
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correct braml shonld be nsed, the following precautions must be
oberwed —
(] Betore attempting to semove the plug ©, both the plu
and the shock damper casing adjacent to it must be cleane
very carciully with & beosh dipped in parathn. n order to

avoid the possibility of dirt entering the hole when the
g s removed.

(o} Cnly Wakefield's Castrol "' F ™ ol must be used, and, lefore
piserting this, it =should be filtered through a fine ganze.
Filtering is greatly facilitated if the oil be first warmed

to abont 75" O
The importance of such cleanliness cannot be over-emphasised.
A very small particke of foreign matter in the oil may Iodge under
ang of the valves amd impair the effectiveness of the shock damper.

The plug @ can then he remaoved with o box spanner, and the
oil lewel restored, if necessary, to the bottom of the plug kol When
replacing  the plug, care must be taken that s washer is in
Positine,

Each shock damper consists of a piston operating in p cvlinder
which is maintained foll of oil, the latter heing displaced from one
end of the cylinder to the other, past sprng-loaded valves. The
lewding of the wvalves &5 such that geeafer resistance is offered to
movament of the piston corresponding with downward  movement
of the axie refative to the frame than to gpward movement of the

axle,

In order to ensaes that the working chambers ahall be maimtained
full of eil, ech end of the cylinder is provided with a boll vabe con-
trofling & passage which leads to an oil reservoir, the valves heing
located beneath screws M.

If there should ke any shortagpe of o3 in the working chambers,
movement of the piston will canse one of these valves to life and
admit more oil from the reservoir, the ol passing through a gaoze
filter carried by the plug F. g

As the presence of any air bubbles in the oil within the working
chambers seriously impairs the effectiveness of the shock damper,

spectal means are adopted to expel suchoair,  Located at the hoghest
point of the- pressure syatem i3 a very small hole, normally closed
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by a ball valve, which communicates with the upper part of the
oil reservoir,

Any air present in the oil is epsily expelled through the hole,
but the size of the tter is too small toallow any appreciable quantity
of nil to pass, The ball valve prevents air being drawn back into
the working chambers.

In =pite of these precantiond, however, the effectiveness of the
ahock dampers may be impaired owing to in=susfficient ol or te the
presenca of dirt in the oil

This will be apparent b an increased liveliness of the front
springing, and also, possibly, by the development of peculiarities in
the steering,

In such cirenmstances, and azsaming ample oil §5 present in the
reservoir, the ball-controlled air leak shoald be inspected.

This is located in the cap K, which also houses the spring of the
high pressure valve.

It will be necessary to remove this cap K, but before doing so,
great core must be taken to cleanse the cap and adjacent parts
with a brush and paraffin, as in the case of plug Q, to avoid the pos-
sibility of dirt getting into the shock damper. The plog K1 should
first be unscrewed, and then the cap W, care being taken not to
lowt thee ball valve in the latter.

The small hole below the ball should then be inspected to see
that it is clear, and the parts carefully cleaned

When replacing the cap K care must be taken to see that the
spring just beneath it is seated properly on the high pressure valve

Washers are arranged bepeath the parts K and Ki, and mast
b replaced.

As it is g0 very important that the shock dampers should be
maintained always full of oil, evidence of any undoe lealage should
at anee he reported to Bolls-Bavoe Ltd

Rear Friction Certain chassis are provided with rear shock

Shock Dampers, dampers of the malti-platg friction type, totally
enclosed in oil-tight casings, and sitnated inside

Hig clhnssis frame members I
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Ol gun lubricators are fitted to the casings, and gear oil should
be imjected every 2000 miles, as directed on page 36,

Shock Damper The conmecting links of front and rear shock
Connectiong.,  dampers are simibar in design, therefore the notes
which follow appiy to hoth.

Im order to lubricats the ball and socket joints, gear ofl shonlbd
be injected freely through the lubricators by means of the oil gun
every So0 miles, as divected on pages 32 and 33

The adjustment of the joints should be tested frequently.

[l adjustment s found to be necessary, it is effected by releasing
the lock-mut G, and serewing up the set-screw H until the looseness
disappears.

The bearings of both wpper and lower joint balls are adjusted
simultancously by this operation,

When the adjustment i cormect, it shouldl be possible to rotate
the connecting link slightly by hand, but mo slackness shonld be
present,

Road The road springs are encased in leather gaiters fitted
Bprings, with oil gun lubricators,

Engine ol shounld be injected through these every
ronn miles, three or four tums being given on each Iobricotor as
directed on page 35.

The shackles and pins are alao fitted with ol gun lobricaor,
and require careful lubrication every 500 miles, as directed on pages
3 and 33

It iz advisable to inspect all spring bolts and clips eocasienally
to see that these have not worked Loose,
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CHAFPTER X.

Water Cooling System.

Water Puntp — Re-packing Puimp Gland — Water Tem :
Warning Lamfr — (herbeating — Radieter Shietters — Water Level e
Radintor—M ascofa—Frost—Fan,

Water The centrifugal water ciroulating pump is fitted with
Pump, a speciul donble packing gland designed to facilitate

Inbrication, and thereby ceduce wear, and also to reduce
the posmbility of leakage.

On some chassis the gland #s as shown in Fig. 37, while on others
a self-adjnsting gland is provided, as shown in Fig, 18

A serew-down greaser is provided with each type for lubricating
the gland and hearings,

It should be screwed down twe or three tuerns every son miles,
as dirccted on page 33, and refilled when empty.

Re-packing Referring to Fig. 37, the pomy is shown removed
Pump Gland. from the engine, with the plind dismantled for
re-packing.

If leakage occurs at the gland, the kourled cap J should be
serewed By Rand, we doods being wsed, in oan anti-clockwise directien
vigwed from the radintor, the thread being left-handed.

When the cap has Been screwed up as {ar as pessible aml leakage
still ocewrs, the gland will require re-packing, for which purpose
the systerm most be deained by opening tap K, and the pump
removed bodily.

To o this, the inlet and ootlet pipes at L and M respectively
must be disconnected, and the cap holthng the pamp to the crankease
bracket removisd, The pump can then be withdrawn, the serrated
end of the shoft baing & sliding fit m the coupling,
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The cap J should then be unscrewed by turning it in a clockwize
direction, and bearing E remowved,

The packing F is divided into two pertions by the ring G, into
which gresse is fed by the lnbricator,

FiG. 3T, WATER PUMP WITH GLAND DISMANTLED,

If the bearing E is found to be pressed in as far as its flange will
allow, then one or both of the pockings will require to be renewrl,

Unier these circumstances, ir|'|5,:-|'i|,:|.li-::-|| minst be made o Holls-
Hovee Ltd. for new packing rings. as these are of & spectal type and
miaterial.

When reassembling the gland it must be seen that the slot, G,
tin 1 he riIIE. G, IH'E]RH:::C with the labsicator hale H.

-
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When replacing the pump, a * Dermatine "' washer should be
fitted on the ootlet flange, aul care must be taken that the pump is
corvectly Iocated in its bracket before tightening the holding-down
cip and the ootlet fiange set-sorews, otherwise there 15 a dunger of
the pump and the ontlet pipe being strained.

Fic. 38 WaTER Puse WiTH SCLMARJUSTING GLAND

A sectional view of the pump having o scll-adjosting gland 15
shown - Fig. 38, The rng (G in Fig. 37), which divides the ghnd
packing, is itself divided into two, G2 and G3.

Between these pEirts % ik ool .-:|a-'ri:||£_ 8, which maintains pressnre
o both halves of the packing, thereby automatically taking up wear
anel |}D[||:§I_I1E’-l]f:'1\-‘|‘| of the I_Ii,l.l_‘.ki’_ﬂg‘ﬁ. anel [l:"ll.l.lli"ll_'illb" 1k |::'|{|.|||'|. sielf=
ljusting.

It is improbable that any leaksge ot other trouble will be
e perigneed over long intervals of running—provided always that
the pland be properly and regularly lubricated, as mestructed on
UL T2,

It i considered adwvisable, however, to give details regarding
rirtiesval ol the [:q.'li:]-:iug:-..
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Each packing, F and Fr, consists of an equal length of six-ply
ashestos varn.

.H-cf:m: use the yam must be well deied, then soaked o omelted
ballow sl the sxcess sqnecsed off,  *

The puinsg gland itsell aml the gland parts must be well warmed
—by, for imstance, immersion in beiling water—before insertion of
the packing,

The inner packing, Fr, i then wound on the shaft in one piece
gnd pressed down by means of the chamfered ring, Gz, with the
aszistance of 4 plece of tobe that will it over the shaft,

The spring, 8, and the other hall, G, of the ring are then pot
in, and followed by the outer packing, F. wound on in a similar
manner to the inner packing, being presacid down by the bearing E
and a piece of tube over the shait,

When the packings have been compressed as far as possible by
hand, the nut, d, shoukl be put on and tightened by bard oaly, no
fopds beemg wsed.  The pump is then ready for re-fitting,

Subsequently, after a certain wmount of ronning has taken place,
it will probably be found necessary to hand-tighten the gland nut o
a Ttk further, =

[t i impertant 1o observe chat -—
fer] an equal length of packiog, namely about 20°, most be
wsed in each hall of the gland,

amd {B) when replacing the divided ring, the part Gz, which
18 drilled with oal holes, must be inserted brst

Water Tempeorature The comnections of the mstroument hogrd
Warning Lamp. warning lamp provided on certain chossis arne
shiran in the slectrical diagrams, Fige gand 5,

As explaimed on page 20, the laop g acvanged to becomo
illurminated when the temperature of the cooling water approaches
hailing podnt,
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Overheating. Owerheating may be dus to one or more of the
following causes (—

fat The fun belt may nesd adjustment [zee page L306),

(6} The hkand ignition control may be too much retarded {see
page ).

(£} Tha continued asceat of a long steep gradient under adverse
circumstances at full throttle and too high a gear,  Theme

will be less tendency te overhbeating of the gear is changed o
the mext lower and the throttls opening is veduced.

fah The peteol mixture may be incorrect,

fef The adjustment of the radiator shutters may  have  been
negbected.

Radiator The engine mast not be allewed to mn in too cool &
Shutters. condition, hecanse it will not then be running eficient Ly,

The best working temperature fies betwoen 7o and qo® C.

In order fo enable the dover to adjust thes temperature to mest
warying toad] eonditions, shutters are provided on the radiator which
are controlled from the mstrument boied,

There is also a tharmometer OGtted in the cylinder water jacket
which indicates the jacket temperature on o gauge on the instrument
board,

When starting from cold, the shutters should he closed until the
water reaches the minimwm temperature of po® O

When drving, it is not necessary to readjust the shutters as long
as the tempersture 35 somewhere between yo® and go® O, as any
bemperatiure between these two extremes represents a reasomable
condition for the engine.

The temperatire showld always be regulated with referenee to the
thermometer readings, by day or night. The red warning lamp,
where such is provided, must be regarded as an emergency warning
indicating that some attention is required.

Cm all secasions when the engine 5 stoppaed, the shutters should
by closed in order to prescrve the high temperature of the jackel
witer as long as possible,

The jeints of the shutter contral mechanism should e labcicabed
with the il can every 2000 miles, as directed on page 36,
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Water Level The contents of the radiator shonkl be inspected
in Radiator.  daily and more water added if necessary.

The level shoold stand between 337 and 43° from the top of the
hlker apmnial

I it is often found necessary to add water, the system shonld be
inspected for lesks,  Loss of water hias also béen teaced to forget fulness
on the part of the deiver to open the mdiantor shotters, which has
caused bothing, although the driver has been unaware of it at the
i, .

Every 5000 miles, as directed on page 38, the system should
be thoconghly drasned by opening the tap situated just helow the
pump, and refilled with clean, soft water, & strainer always being
naes].

Mascots. A hesvy oF cumbersome mascot shonld oot e cuvied
on the radiator fller cap, s 1t 12 hable te cause frocture
of the joint between the filler spout and the top of the radiator,

A special magcot of o distinetive type, and designed exclusively
for s on Rolle-Royee cars, san be obtained at an extm eost on appli-
cation fo the makers

Frost, I'n wery cobd weather, the geperal male should be bo
empty mll the water oot of fhe car aden i 15 ned ooase, of 1l
i5 to stand i a place where water may freese

When the car is again required, hot witer should be poured in to
meit any ice thore may be in the svstem, and b sater should also
be poured over the pump to melt the ice which may have comented
the impeller and casing together.  Be sure all is thawed Betfore furning
the cramhekinfl.

A suitnlle :lrlli-er‘l:':-LiI1[..’ N ture iy [HIE ||r|-|1:|.n-e1 b .111:_!|.rlg
1} pallons of trimethydene ghveol, ethybene glyeol or an approved
cortpound to the systern.  This provides o mistore containing abonk
Jo per cent, of anti-freexing componnd and lewers the freezing point
to abowt 87 F. or —15" C,

Celyeerine must wol beowsed, eifher fpure or commercial.  Many
anti-freeee mixtures now on the market are larsely, or mo part,
glycering,
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When it iz decided to use such & mixture the water system must
be drained and the glyeol thoroughly mixed with an equal quantity
of water before being added to the madiantor. A Iurther 13 gallons of
soft water will then be nedded to G0 the syetem,  The mubber con-
nections must be carefully examined and replaced i ansound, as
glycering has a searching action which is likely to open cracks in
perished mbber

L

=
.

Fit, a3 Fan BELT ADJUSTMENT
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If plain water only is used, and the climate is extremely cold,
it is best to keep the engine running when exposed standing out of
doors; it is alzo good practice to throw a rug over the radiator when
the car i al rest,  The fan belt may be dispenzed with, provided the
witer doas not boil

Fan, A aprimg-tid lubreator b= provided on the fan Dracket
a5 shown at A (Fig. 309) for lubrcation of the fan ball

bearings, Certain chassis also have a obricater, B, for the trannion,

A few drops of enging oil shonld be injected every 5000 miles,
as directed on page 38

The tension of the belt shoub] be tested every zoon miles, s
directed on page 37, 1t shonld be kept only gently tight

Adjustment is effectind by slackening the hexagon lock-not €
with . spanner and sorewing down tho kourled oot B with the
fingers until the required bell tension i= obtained, afterwands secarely
re-locking with a spanmer by means of nut €

When all the adjustment has been utilised, a Bek must be removed
from the belt, and adjusting nut D serewed back & suitable amount,
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CHAPTER XI.

Rolls-Rovee School of Instruction.

A& Drivers’ School of Instruction is maintained by Messrs, Rolls-
Royee Lid, for the benefit of dovers of Bofls-Royes cars,

Only those who are engaged to drive Rolls-Royee cars can be
aceepted for instruction,

The School is intended for men whe are experienced deivers, but
who renuire tuition in Holls-Rovyes methods to ensare that the car
i their charge be kept in the best possible manner.

The Schel is of great beneht to those having old type Rolls-Hoyee
cars who intend getting a new chassis, as ull the new parts ane carefully
demomnstrated to the pupals,

The instruction clisses are divided into three distinet sections,
dealing respectively with —
(] the go-ga H.B, *' Phantom " type of car ;
(b the qo-so HP. ' Silver Ghost " type and
(el the zo-25 HI. Rolls-Rovoe cas.

A pupdl §s instrected solely on the car of the type of which he
will eventually take charge.

The course oceugres twelve days, which may commence on any
Monday morning, continning until the following Saturday weelC

Undler exceptional cimcumstances a shorter course can be armanged,
bt onr experence has been that we wonld advise owners to allow
thear drvers to take the il conrse.

Cmits of each chassts are available, which are carefully explained
o the prrpils.
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Cither driving instroetion includes the andling of the car, both
in traffic and on the open road, and the proper ohservance of road
courtesies, signs and =gnals,

Where & var is to be owner-driven, Rolls-Royee Td, will be pleased
to afiond [arilities for the owner to receive o conrse of instroction,
which, as faf as possible, will bé arranged to suit his convenience.

Vorms giving the conditions under which men are received
the Scheal of Instructien will be forwarded to customers on application
to Rolls-Royee Led., ry-15 Copduit Street, London,
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Care of Dunlop Wheels and Tyres.

Kewpoand of Wheel—Care of Wheels—L ulirication of Whee! Hearings

Removing . and  Dissantlsng Froxt  Huby — Reeccembling  and
Feplacing  Frond Hubs - Nemoving and Dismanifing . Kear Hubs
Frassembling amd  Refplacisy  Hear  Hubs — Tore Egnipmend
Keplacemedid Tyrds—Spare Tyre—Fifting and Rewooad Tratractions S
Siraighi=-Side  Tyres—To Remove Tywre—To Fit Tyre—Filtimg  and
FKemownl - Tustractions  for Wired Twpe Tyres on Well-hpse Kims
Special. Note T Nemme Twe—To Fit Tyre—Care of Tyves
Ingarfon . of Tyres—Cats—MW ileage  and the Modern Twre-—Speed
Acceleratton—Hrakoge—Tyee Wear and Notse—Imbporiant—Haluancing
Frowd Road Wheets.

Fia. 1 AEMoVING DETACHAOLE WHEEL.
Remowval of T3'II|'|'||IF:- detachable wire wheels are Atted, and a
Wheal, special spanner is provided in the tool-kit for removing

wndl replocing them.
In Fig. 1 the spanmer is shown in position on o wheel,

Before using the spanmer, the central screw P omust be unscrewed
ns far a3 possmble.  After jacking up the car, the spanner can e
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|:-|.'|-::l'|| in '||r|:-:ilir|1\ |_|:.' ]lrl'suing the levers @ to clear the shoulder on
the hub not. On releasing these levers, 1 should be noticed that
they correctly At foto the groove provided [or the parpose

Serew P oshould then be tumed until the servations of the locking
plate B oare seen to bBe clear of those on the holb nut,  The latter
can then be turned in an antt-clockwise direction and e adhesl
withdrawn

The thread of the haly aml nut & dght-handed for all whesls,

When replacing o wheel, care must he taken that the engaging
surfaces, =erratums and threads of both heb and whesl are free from
road grit and other [oreign matter.  Preferably, they shoulbd be
aliphtly greased

The hub nuts must be tightly screwed up by means of the special
spanner, and the wse of the mallet in conjunction with it, to ensure
absolute tightness.

The locking plate should now be allowed to come forward by
turning the small lever P in an anti-clockwise divection, in order
that it# serrations shall engage those of the hub not.

It should be observed that when jacking up & rear wheel care
is pecessary that the head of the jack is arranged in the proper
position. 1t should be immediately beneath the axle, Bedween the

two U belts which secure axbe aml spring - togethor,

Cara of Every zoo0 miles hub nuts shonld be tested for
Wheels tightness with the spanner.

(fmportant), On ne aceount  should the car ever be mn with

& wheel even shightly loose, us this will canse ireeprahie

damage to the sermabtions and screw threads

It i= neces=sary to try eacl lub nut periodically witl the SPELITIET,
and tighten #f necessary.  In order to tighten the hub nut, it s
necessary for the locking plate to be forced back by means of
rotation of the soall lever Pountil i85 sermations are disengaged from
those of the hub nat,

Careé must be taken when driving close to o high curb to avoid
catching the projecting spekes of wire wheels,  VYery serious damage
iy this bhe done to the wheol,
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Lubrication The wheel bearings are filled with ball-bearing
of Whesl grease in the first instance, and should run a long
Bearings, period without attenticn.
Fio. 2. BrcTion oF FAORT HUB,
Romoving and A eoction of the front hub = given in Fig. 2.
Dismant!ing To remove the bab, after removing the wheel, the

Front Hubs. screw A mnzEt first he taken oot and n!'pl.m.'f'ﬂ_ with

the special tool B, shown in position in Fig. 3
Nat € shoold then be screwed up until the locking plate D is pressed
inwards, clear of the split ring E.  The latter can then be rernoved
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||_l|

by inserting a screwdriver or other suitable tool thiongh one of the
stots on the edge of the hub,

The nut € should then be slackened and the stud B unscrowed,
allowing the lncking plate D to be pressed out by the large coil spring
F. This spring can then be removed,

The cap G muost pest be removed.

It is secured by the nut Gr, which i locked by & spring ring Gz.
After removing the latter, the ot can be unscrewsd with the special
spanner provided, the threawd being right-Ganded.

Fig. 3. TeoL in POBITION FOR REMOWING LocKisn Rk

With the cap G removed the stub axbe it H will be exposed,

This has a left-handed thread for the near side of the axle, and a
right-handed thread for the off sde

After remowving the split eotter, nut M should he unecrewed, when
the hub, together with its ball-bearings, may be withdrawn from tho
anlis,

If any difficulty fs experfenced in this operation owing to tho
ball races being o little tight on the axle, o wheel shonld he
temporarily mounted on the hub and a better purchase on the
latter thereby obtained,

The small outer ball-bearing can be removed with a hard - wood
drift passed theough the inmer hearing,

To remove the Latter, the lacking piece oJ must be remover] and
the cap K unscrewed.
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Tt has o left-handed thread for the near side wheel, and a
right-handed thread for the off side wheel. The large ball-bearing
can then be taken out.

A joint washer, K1, i armanged between the fange of the cap K
amd the hub.

It is impostant to e that the front hubs e their axles without
lonseness or execssive end plav, a8 wmdee slackness might cause a
breakage throngh the shocks that would resule

The ball races should be cleaned and carelully examined for signs
of st or deterorution, I the races or balks are rusty, they must be
discarded,

Reassembling When reassembling the hub, the ball reces
and Replacing ‘should be packed with Hofimann ball-bearing
Front Hube. grease, and about ene-hall to threequarters of a
pint {approximately one-half to three-quarters of
& poand) of grease wiped round so that it forms an annulos on the

o inside of the hub shell about § in. thick.

All internal parts shoold also be smeared with grease,

The large race should be replaced ficst. followed by the retaining
cap K and its joint washer Kz, the cap K being flled with grease in
order that the latter may be forced into the ball race as the cap s
serewed on, The locking piece o must then be refitted,

Next, the hub shoubl be presed lightly on the axle amd safety
witsher L put into positicn, followed by the small ball race

The axle nut H must then be tightly screwed up and locked with
a split cotter,

It & important ab this ‘stage to test the hul for end play, [y
temporanily siteching a wheel, U secessary, There should be st
beast oo end play before cap G s seoured By s not, because all
end thrust which may be impesed on the whee] under TUnIIRE Com-
ditions 15 tiken by the smoll coter bearing, aod none should fall
on the large inner bearing,

Finally, cag @ should be filled with ball-bearing grease and

secured by its nut Gi, the spring locking ring Gz being carefully

refitted,
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With locking plate D in position, the spring F oshould be
compressed by means of the tool B, and the split ring E replaced.

Ohwimg to the " handing " of the various screw threads, as
descnibed, it 18, of course, vitally important that the hubs showld not
be changed over by mistake when replacing them,
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FiG. 4, SEcTion oF Rcam Hum,

Removing and A mection of the rear hub is given in Fig. 4
Dismantling To remove the hub, the serew A mmst liest be
Rear Hubs, taken out and replaced by the special tool B,

showm In position in Fig. 5. Nut © should then
be serewed up until the locking plate D is pressed inwards clear of
the split ring E. The latter can then be removed by inserting a




§ Carr or Duseor WHEELS avD TYRES,

serewdriver or other suitable tool through one of the slots on the
edge of the hub,

The wut € should then ke slackened and stud B unscrowed,
allowing the locking plate D to be pressed oot by the large coil spring
F. Thiz spring can then be rernoved.

The cap G must next be removed,

It is secured by the nut Gy, which 15 locked by a spring nog Gz,
After removing the latter, the nut can be unscrewed with the special
spanner proviled, the thread being oght-handed,

With the cap G removed, the axle shaft nut M will he exposed.

The split cotter must be withdrawn, and this nut can then be
unscrewed, the thread being right-handed.

Tov slide off the driving dog M, there is provided in the tool-Eit 4
serewed rod which should be serewed nto one of the threaded holes
m the driving dog and the fatter withdrawn,

Gi H
FiG. 5, TooL 1N POGITION FOR AEMOVING LOSKING MING,

The axle tube nut H will then be visible, To remove this, the
three smll nuts Hr, which secore the locking plate Hz i pesation,
must be unserewed, and the locking plate removed.  Then, with the
E_pl‘.-{':ia.l spanner '||r||1.'i-:1|.1!. nut H can be onscrewed, thiz Im'«'ll‘lg a
left-handed thread for the near side wheel, and a right-handed thread
for the off side wheel,

With this mot removed, the hubs is free to be drawn off the axle
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trbe, togelher with its ball-bearings. [t may be found convenient
temporarily te attach o wheel for this purpose

To remove the ball-bearings, the locking piece J must be riemovied,
and cap K unscrewed,

It fws o left-handed thread for the near side wheel and a right-
handed thread for the off side wheel,

The ball-bearings, together with the distance piece O, can then
bie removed, passing them through the inner end of the hub,

It should b nmoticed that the ball races are o good Gt both on
the axle tabe and alas within the hab shell.
The races should e eleaned and carefully cxamined for signs of

rust or deteriotation.  If the races or balls are msty, they mast be
dizearded.

Reassembling When reassembling the hub, the ball races
end Replacing shoold e packed with Hofimann  ball-bearing
Rear Hubs. grease, and about one-half to thres-guarters of 4

pint fapprogimately one-hali to three-goarters of
a pound) of greaze wiped round so that it forme an anmulus on the

inside of the hob shell aboat §7 thick.

All internal parts shoald also be smeared with grose,

The muier IJunring shioald be !'-lur_'H1 in |a-c:uiT|'|||| in the hubs first,
and followed by the distance piece Q. arranged with s fange
bowards the inaade of the whesl

The inner race should next be replaced, and the retaining cap ¥

filked with gresse in order that the latter may be foreed into the
ball race as the cap i screwed om,

The cap K, together with its joint washer K1, should then be
screwed up tightly antil the locking plece J can be put into position
to lock it.

The hib may now be poshed home on the axle tube, nut H
serewed up tightly, and the locking plate Mz secured in position
with B4 threes small nuts Hi,

Next, the driving dog M should be pushed on to the axle shaft.

Therd are twa washers between this part and its retaining not, one
being o distance washer which has a bore equal to the maximum
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dizmeter of the shaft, and the other a plain washer fitting on the
serewed end of the shaft. The Jarge bore washer should be replaced
first, and it must be seen that this fits on the serrated portion of
the shaft projecting throogh the driving deg.  After fitting the
smalber washer, the net M can be tightened up and Atted with a
split eotter,

The cap G should next be (lled with ball-bearing grease and
secured by means of its nut @1, the spring locking ring Gz being
carcfully refitted,

The special tool B must be nsed to compress the spring with
the lecking plate D in position, in order o replace the split spring
ring E,

Owing to the *handieg ™ of the varions screw threads, as
described, it &5, of course, vitally important that the hobs should not
be changed over by mistake when replacing them.

Tyre Equipment.
Some chassis are provided with Dunlop straight-side 32% - 41
cord tyres, and others with Dunlop wired type tyres, cither 54° for
1" or 67 for 20" well-base rims. :

Nuo security bolts or bolt valve plates are provided. Such devices
are unnecessary, and indeed may be defnitely harmfol with eithes
of these types of tyres.

Ruoplacement When ordering=-new outer covers or inmer tulas,
Tyres, the type and size should be specified. Tt shonld be

noted that the straightsile tyre roguires o tbe
with a thort type valve, centrally located.  The tube for a well-hase
Byre, on the other hand, has the valve located to one side.  These
two inner tubes are not interchingeabie,

Spars Cwing to the ease with which either type of tyre cin
Tyre.  be fitted or removed, in combination with their large =ize

and high quality, there i= no necesity to carry more than
ong spare tyve, which will be fitted, of eowise, to the spare whecl
It &5 only necessary to cacry as spares one or two inner tubes of the
correct type,
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Fitting and Removal Instructions for
Straight-Side Tyres.

To Remove A special tod, Fig, 6, @8 supplied in the tool-kit
Tyre. to assist in the removal amd refixing of the detachable

side fange, which s a leatore of the ordinary straight-
side rim.  The teol should not be confused with o tyre lever; it s not
mtended for use with the tyre, as it is one of the outstanding sdvantages
of the normal pressure strajght-side tyre that the tyre does not need

i lever of any description either for removal or fitting.
5

T

Fifi 6. SPEciAL ToOL FOA MEMOVING SIDE FLANGE &F WHEEL,

After deflating the tyre and removing the locking plate at the
joint of the sile Aange, the pointed end S (Fig. 61 of the tool should
be inserted in the ot U near the joint in the side flange (Fig. 7l
The end of the flapge shonld I];n:n be lifted ont of its recess by pushing
the tool downwards, When the end s lilfed omt, the whole of the

flangz may be sprung off by hand.  Aflter it has been removed, the

Fio. T. RCMOVING THE SIDE FLANGE
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tyre valve should be pushed op clear of the rim, and it is then a

perfectly casy matter to slide off both cover and tobe together,

Ta Fit The tyre should first be placed on the rim, care being
Tyra. taken that the valve comresponds to the hole provided :

then one end of the detachable flange shonld be inserted
in the recess al o point diametrically opposite the valve, and poshed
down as far as it will go. The remainder of the flarge can be put
into position by nzing the reverse end of the tool te that employed
in the removal speition,  To elfect this, insert the p T (Fig. o)

of the tool in the recess ot o point W (Fig, 8), jost over hall-way round

¥ FiG. 8. REFIXING THE SI0L FLANGE,

fhe vim from the flange cnd thiar has alrendy been inserted, and lever
the Dunge home at thes pomt by a charp threse of the tool, tmaking
quite sure that it s seated at W (Fig, &) before withdrawing, To
complete the operalion, ingerl (he tool opee sgain, this time closs
to the end of the fange which i still detaclied, and snap it into place
by another sharp throst,  Finally, the Nange shoald b tapped lghtly
by the beverdn varions places ronnd the circumfercnes, to engore that
it i= |'II'EI]'I:'T]}' becleled,  The tyee shoadid be anllated before tightening
the nuts of the side Qange locking plate, and care dhould be taken to
replace the spring washers under these nuts.
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Fitting and Removal Instructions for Wired
Type Tyres on Well-base Rims.

Special Fresdensihie wires are incorporated in the edges of wired
Mote, type tyres Therefore, do not attempt to streteh the wire
cdges of the tyre cover over the rim edgs.
Faoree &5 entirely nnnecessary and may be dongorous. s it merely
tends to damage the cover edges and serves no helpiul purpose.

Fitting or remaoving will be quite
easy 1f the wire edges are l'-'u:l-Iqu_'_r
adjusted into the rim base ; if it is
not found to e easy, the aperation
is not being cormectly pertormed.

To Remove Remowve all valve
Tyre. parts, and push both

cover edges into the
base of the rim at the part dmetri-
lly opposite the valve, then kever
the cover sdges near the valve over
the rim edge

To Fit Push one edge of
Tyro. the cover over the

edge of the rim, It
will go quite easaby 1 the port first
put oo is pushed right down into
the rim base,

Very slightly inflate the innes
tube—lp not distend t—place il
in the cover, with the valve through
the hole in the rim. {Take care that
the walwe, which is fitted in the
side of the tube, 15 on the correct
srile of the rin ]

Fia. @
You oanndl Dwell e oovaP
plge &l F A" ower Lhe sl
sdga until tha cawer adga @l
Pl im pushed off the rim

Fit the second edpe of the cover,
|:|_|n||r|-:::|¢'i:ug At a |:|-c'§-iHF. diametri-

cally  oppesite the | wvalve, and punhs thu rin
pushing the edge down into the mr"i‘.‘ir-ai‘hf{'ﬂ."ﬂ“:
1 (] a @WL " Edfmiel OvVar
base of the rum, trﬁ i il
Ramsmber, 1-:1 cover ndges
mrd Imasisnsible —Teros il
omly damage Ihe oover Emd
cannat stretoh the edge.

Small levers may be genthy v=ed
to ease the last Tew inches over the
rim rdge.

Whilst intlating, see that the edges of the cover are seaterd evenly
roanndd this i
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Care of Tyres.

Tyres constitute one of the biggest items in car maintenince.
No other justification is necessary for emphasising the need for
reasonablo care in their selection and treatment,

It wonld' be apparent, {rom the very nature of their service and
constitution, that the influences governing their life are many and
varins—hot almaose iﬁl’:‘u'jah!}r. be it noted, within the motorist's
conteal, either whelly or in part.

The Dunlop Company would be only too happy to advise motorists
o any problem or difficulty in conmection with the vse of tyres, and
any enquiry addressed to any of the Company's Sales or Serviee
Depots, or direct to Serviee Dept., Fort Dunlop, Birminghom, will
receive prompt and careful attention.

Infiation of The cortect pressures for éach type of tyre should
Tyres. b ms follows —
il T P _-i-j;: for 21' &% for 20
Straight-side, Well-buze.  Well-laze.
Front tyres, open aml Persq.in.  Persg in,  Persq in.
e closed cars 4 M, 35 Th=. 35 Hhs.
g . Rear tyres, closed card .. 50, a5 1
;-'f.,if Jear tyres, open cars .. 45 |, 4o 30,

The nature of the material nzed, and the method of manofaeture,
do not permit the production of tyres which are always perfectly
balanced throughont the whole circumierence.

Consequently fronmt tyre pressures must sot be allowed to [l
below the pressures specified above, because any reduction may
spoil the steering at high speed, and render it keavy for traffic work,
while the resultant increase in comfort will not be very noticeabie to
passengers in the rear seats.

The: pressures being comparatively low, it is important that they
should be carefully maintained if maximum tyre fife is to be secured.
It is therefore recommended that the pressure be tested at short
intervals by means of a tester applied to the velve stem orifice,

It is a practice with some motaorists to redoce the inflation pressuse
when the tyres get hot theough ranning, or in hot weather,
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This & wrong, and tends to create the very condition it is desired
to avoid, since the lower the pressure the greater the internal friction,
and consequently the greater the heat developed in the tyre itseli,

An extremely hot tyre is generally evidence of too fittle air
pressure, and shonld be the signal for testing the inflation with a view
to remedying the deficiency. Atmospherie conditions ase best
disregarded entively, since their effect i= neghigible.

Cuts, Any cat sufficiently deep to penetrate one of more plies

of casing material i a4 menace to the whole strocture, and,
if negiected, will inevitably develop into a burst, the severity of
which is out of all apparent proportion to the extent of the original
damage.

The destructive processes are, however, easily exploined.  Practi-
cally any material manufactured from cotton—which iz the basis of
all tyre fabrics, however described—only retains its strength so Jong
45 it remains unhroken | i but two or three strands are severed, the
material ean be torn throngh with little efiort,

This is actually what occurs in the ease of tyres, which are
stbjected not only to the strains of mnning, but to the pressure of
the infated inner tabe,

The actual burst, however, i3 delayed owing to the resdstance of
the unbroken plies of the material, and in all probability, i {hese ave
protected by repairing the exterior of the cover and reinforced by
strengthening the inside, serious effects woull be avoided.  Unfor-
tunstely, however, in many cases water is allowed to penetrate through
the eut to the casing, and rapid deterioration of the surrounding
material, already weakensd at this point, results in its eventoally
Fiving way,

Covers should be periodically examined, and all cuts, other than
superficial ones, should be cleaned out and fillsd with Dunlop Low
Temperature Vuleanising Compound, or similar material

Severe cuts, particalarly those which penetrate the casing as well
a5 rulber, will necessitate more extensive repairs, and swch ool
should be placed in the hands of thoroughly competent repairers.




th Care 'or Dunpor WHEELS axD TYRES.

Mileage and the Modern Tyre.

Seientific investigaticns of the actoal efect of the following major
factors have recently heen made, and the resalts are surprising :—

Speed. Car-ovwners vary greatly in the speed at which they
habatually drive. The rate of tread wear at 45 moph. &
double that at 35 muph.

Aqo=leration. Many maotorists like o make the mest of the

rapid acceleration of which modern cars are capable.
Thie etiect of this on tyre wer is not susceptible to accurate measnre-
ments, bt it has besn proved that wheel slippa,:_-;l_‘ ie almost .'liw".J.‘:.'Li
set up, cansing temporarily ultra-rapid tread wear due to abrasion
against the road surface

Braklng. Some owners use their cars in far more congested
districts than others; where constant biaking is necessary,
others are in the habit of using thelr brakes constantly—" driving
on the hrakes “—wheress yet otliers seldom s their brakes exeept
in i EmerErnCy.
A test vebicle was mum at 45 mphe and stopped every quarter of
o mle - iy wore off half the trosd rubber in Tof miles ; the some
car, driven at the same speed, but stopped every mile, wore off half
the tread in 3,700 miles,

The rapid improvement in car performance durng the past few
veurs lins brought these particular factors inth prominence

Tyre Wear Covers which have been nsedd on the rear whesls
and Moise. aml subiected to violeni braking should not be used
on the front, becagse wear ey have remdered the

tread somewhat rregalar
1i, when new tyres have been fitted to the front, and wheels amd
tyres have been properly balanced, and both tyres equally and
c.unﬁ:ﬂ:..' inflated, It is found that the steermg then possesses
undesirable charactenistics, other covers should be tried if possible.
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IMPORTANT.

It i most impoctant, in view of the high speads

attainable, that the front mad wheels sh
i snould he
Road Wheels. balanced every time s chamge of tyre or wheel is

Balancing
Front

toamd Hecessary,

An oot-of-halance effect is wsdly present in the

complete
and tyre dug o — plete wheel

[#) the valve and its patch on the inner fulbz
(8} the joint of the inner tube © sl

(e} nmavoidable irregularities in the outer cover e to mevement
of the miaterial durmg yubcanizing,

To cormect sucl out-of-balance, thres

bolis are i
at equal intervals i o

& around the wheel rim, as shown at 8, T and U in
1g. I, and each carries a number of washers, to fill up to the under-

Fro. 10, Wine WHEEL wiTH BaLancs WEIGHTY.
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itle of the nut.  These washers are of lead or bakelite, according fo
the cut-of-balance state of the tyre

COne of the bolts, T, is shown with its cap, T1, steel retaming
wisher, Tz, and lead or bakelite washers, T3, removed.

In addition to these, a rubber washer i3 arranged against the wheel
rims to act as a seal against the ingress of water. This most always
be followed by a spectal steel washer to form o firm base for the six
balanciog washers, Ta.

To halance a wheel, all the bolts shoubd first be armanged with a
{ull 1:-:h:|||.||!|’t:|||:+:.|‘.|l. of bakelite wazlora.

The nxle being jacked up, the wheel must be turned gently and
allowesd 1o come 1o pest

The lowest point of the tvre shoukl then be marked.

The operation should be repeated, and if the original mark returnz
to the bottom position, one or more of the hakelite washers should
be replaced with one or more ead wishers on the bolt on the opposite
gide ol the wheel

If the mark made on the tyre is adjacent to & bolt, then one
bakelite washer on each of the other two holis shoold be replaced
with a lead washer,

Om the other hand, if no bolt should e om the vertical centre line
throuzh the marked point on the tyre, the washers of the two bolts
furthest from the mark must be altered, for instance, if the distance
of one bolt from the centre line is approximately twice that of the
other, two bakelite washers should be [L!J'll."ﬂ_‘fﬂ'] lr_ll' twn leard washers
ont the belt nearcr to the centre line and one bakelite wisher replaced
by one bead washer on the other haolt,

This process shoubil be continoed ontil the wheel will remam in
any position in which it may be bronght to cest, the number of lead
washers being kept down toon miniimsm consistent with good balance
ofl the whesl,

The bakelite washers are provided to D00 ap the bolts to the same

distince from the end, namely, approximately & ol an inch,

R}J this means 1:|:|i|1:l|'||li:l_',' m AppeaT e widl thercfore neatness 12
obtained.  Their provision alse ensures that space shall always be
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available for the addition of sofhcient lead washers to correct any
reasenable want of balanoe

In addition to the lead and bakelite washers provided on the
wheels themsebves, a number of such washers is also supplied as spares.

Fil, 11, STEEL ARTILLERY-TYPE WHELL WITH BALANGE WEIGHTS.

In the case of steel artillery-type wheels, six balancing bolts
are provided on the imner face of the wheel rim, as shown in Fig. 11
at €. The weights are semi-circalar in shepe, and made of steel or
bakelite.  In order to balance the valve and its patch, the two weights
opposite this point are made in one piece as shown at D.

Two such double weights are provided with each wheel., A similar
procedure should e adopted to balance the wheel, each bolt bemg
filled g with washers etther of steel or bakelite, or both, as Elill]'lli-r'e'-']--
[t will usually be found that the special weights, D, must be opposte
the vilve, but their positions may be varied il nocessary,
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i. PLEABE NOTE.—EKlaxons are property adjusted when fifted
o ears, aml it 5 strongly recommended that o attempt be made
to improve the note by adjustment, or so-called tuning up.

2 MAINTENANCE. -In
order that the constroction and
working of the Klaxon may e
casily undersieexl, o section 1=
illestrated in Fig, 4

[t & operated by an electric
mogor rnl:iLtIIJ.’,' HE Z,00H0 [P, ,
which  oécasiopally

luksraese by,

risiiTes
A few drope of any
lubricating oil ones o moath (see

Fig. 1) will siailics Nao other

attention should be necessary
' Flg, 1.

3 FAILURE. 1t must e remembered that the Klaxon note Ny
be affécted by troulde with battery, wires or push huttons ;e
can be fested by applying o voltmeter to the terminals of the instme-
ment, al the same fime operating the Rlaxon I_|:,' pressing the button
(=i Fige 2],

The volitmeter sloaeld imdbieste the Tull 1]3.!!1'|‘_1' voltinge,

IT this i found to be corvect, it is possible that the six screws secue-
ing the projector may have worked loose.  Tighten them fsee Fig, 3)

[i =il unsatisiactory, mdjustmaent maEy be necessary. If =0
procecd as in paragrapl 3

Fig, 2. Fig. 3,

4. OPERATION, — Revolved by
rea=on of its '|11'j1!|E attached to the
armature shaft is the haod steel robor
R [ses THg. 4), which engapes a
hordened steel stud & fxed o the
centre of the chrome vanadinm stecl
dinphragm D,

The note emitbed by the Klaxon
depends on the pressure between the
rotor and the stod.

The ohject of adjnstment = o
obtain the correct pressone.

5. ADJUBTMENT. — First loosen
the lock-nut i:-:,' aspanner, as =it m
Fig. 5. This lock-nut can nla be seen
at L i Fig. 4. Then, after lock-nnt
i= loose, sfart the current by pressing
pesh-boiton.  In other words, sound the Klaxon

Whele it is sounding, twist the motor case ontil no sound & heard
except the buzsing of the motor,

Continue twisting—in either direction-—uontil note is lood aod clear.

When the note is fond and clear, tighten lock-nmt.  Be sure to
ke ot Iig]st abways,

Fig. &

. GUARANTEE.— Mesers, Klaxon, Lid,, goaranters ther Warmng
signals, and shoold the instrument be considered unsatiEfactory, a
call shiotild e madde bo thear Serviea H«ll]l! ,at g, Hlandford Sireed
Marylebone, London, W.a, or Warwick Hoad, Greet, Borminghom,
wherp |'-::-|:||+|:I.’:j.|:'|r:- will b dealt with,

If this & not possible, the mstmment shonbd be removed from the
car, labelled with the ownee's name and address, carefully pachked.
el sent, ra.n'i;p_gl: '|;|i|,i1|. to Messrs, Klaxon, Lid,, 36, Blandfond Street,
London, W, writing them at tla same time, stating the nature of the
complaint

Uinote the instrument nomber in all correspondence
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EXide

Starting, Lighting, and Ignition Batteries, in Ebonite
Boxes, for 20 h.p. Rolls-Rovee Cars,

(1) Specification.
Melel . 20 H.I
Deseription @ Exide Battery type ... 6-XL3-4
Specific gravity (at 60" F.) of Alling in ||.|::|r|_: [T-340

for first charge ... b Lrezho®

Specifie gravity @t o™ F.) of acd '-1“![!'1.!. | p-zBi
fully charged ... & ﬁl-ziu"'
Firat charge current .., meE i 1 amps;

Normal charge current {=see par. 15, frst
arctioi] ... 4 - i

Capacity when fully charged (—

Starting—~for five minwles -, 5 LEi
Lighting—at 3} amperes ... 17 hours
Voltage across termmnals of battery

{2) First Charge.—Fill ike cells with oL " Aecomilator
sulphuric acul—previonslv diluted to 1340 (1-200%)] specific gravity,
gnd cooled to approximeately atmospheric temperature—to 37 above
topd of plates

(2] Let the cellz stand for 12 hours, then add sufhoient aerd of
the same grovity as originally uvsed, to restore te the origina
lewel.

(4] See that the filling plugs are in position ; omnnect as described
i par, 17 for chargiog from an outside ource and charge as detailed
JETE T

* For tropleal elimates ;

EEE AT, 21,
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(@) When tome permits it §= recommended that the charge be
piven at 2} amperes for not less than gb howrs (e par, 23
with reference o msaximum temperature permissible),

Alternatively, the charge may be given at 4 amperes. for not
less than 7o howes, prewvided the maximum temperature
permisgible [see parn 23} 15 aot exceeded.

Shontd the wmaxtmum permdsatle  Tomberature e reacked,
fha gurrsnl maest be redieced or the charre suxpended.  If
s fas ta be done, the time reguived for the charge will he
progortionalely ivereased.

The charge should be continued until —

(i} -gas is freely evolved in every cell,

[r] the voltage across the battery and the specife gravity of
the acid in every cell remain constant over 5 sucoessive
hotely ceadimgs.

(B} Take specific pravity readings of the acid in cacli cell [sce
par. 117 and adjnat by adding distilled water of the specific gravity
paoabave 1288 (r-205%), or by mdding acld of 1350 specific gravity
Ifithe specific gravity js below 1275 (1205Y). Io this way, adjest
writil the spectfic: gravity after correction for tomperature (see par. 12
is between 1-275 (r205%) and r2f5 (r2s®) bl ondy after aaeking
carladn Ml fhe woltape gnd provoty have vewained consfond for ol leasi
& hourrs,

18] Adjust the level by the addition or wathdeawal of acid as
reqquired wntil i is approcimately 3 obove the tops of the plates
i el cell I:_l.\'lll.'l.l. the gas Bubbles have been eliminated (rom the
clectrolyte the level will fafl to approximately {7 above the tops
of the plates). . The fivst charge is then complete.

(T} THacharge the bhattery through resistances or lamps at the
rate of about 5 amperes until the voltage across the hattery with the
cusfent passing 18 ro-8, then recharge at 4 amperes unbil all the plotds
pgain gas freely. The recharge will require approximately 15 hours;
The battery iz then in good condition for heing placed on the car
and consected up to the dlectncal system,

(8] Batteries musit be properly Installed. The battery munst
b well packed o its box o that it cannot meve,  The cable termimals
should be well greased befove putting the battery into service,

* For traplonl climyetées | see par, @4,
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(8] Keop battery and interior of battery compartment
wiped clean and dry. Do oot permit an open fSame near the
battery,

Kerp gl amall articles, especially of metid, aut of and away from
the battery. Keep terminals and connections coated with pure
vaseline, not grease. 1 acid has glopped, or is spilled, wipe off with
i rag wob with clean water, then dry thoroughly.

110 Pure water must be added to all cells regularly and
at sufficiently frequent intervals Lo keop the acid at the
proper height. Add water until the level is }* above tops of
Plates, Never Iet the lovel of the acid get below top of plates

Plugs must be removed to add water, then replaced and tightened
after filling.

DD NOT AL ACID, ONLY PURE WATER.

Patting acid into the cells to bring up specific gravity may
de great harm, and shoald never be done except by an ExpEricnce
battery man, Acid shoold only be wsed to mike pood Inss from
sloppage, or by leaks.

Do not add any water containing even small quantities of zalts of
amy kinrd,

Distilbed  water, metted artificial dce, or fresh rain-water are
recommaended.

Use omly a clean, non-metallic vessel for handiing the water.

Add water regularly, although the battery mayv seem 16 work
wlf right withoot it.  Thistille? water for topping-up ' purposes can
b obtamed from a chemist or Exide Service Station.

If & vent plog is left oat, or loose, the ackd may splash oot of
the cell. 1f o plug & lost or lwoken, obtain a new one at once.

In eold weather, always add the water just hefore n:!mr.;i'np;. ar
runmng the car, so that the water and acid will be wis=d. and
froezing thus svoided,

(11} The best way to ascertain the condition of the battery
Is Lo test the specific gravity (density) of the acid in eagh
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cell with a hydrometer. This should be done regularly, but
not just after adding water.

A religlle specibe promiby fest caxnol beomade afler
addingy wetler, and Before i Ras Deem maxed by charging the
tarliory,

Fig. 1 illustrates the Chloride Company's  special
hydrometer syringe used to test the specific gravity of the
aick, To take a rending, insert the end of the
rubber tube in the cell, squeeze and then slowly release
the. rubber bulls, drawing ap acid from the cell undil
the hydrometer loaks,  The specihc . gravity is read on
the gradusted stem of the hydrometer at the point
where it emerges from tho acid,  Alfer lesting, the acid
woinal vy be retwened Jo he el from wilich 6 was
Lepdesne.

The gravity reading is exprossed in " points " | thus,
the difference betwesn 1250 and (-27% 15 25 points,

i 1
(12} Cogvect for temperatore [see table amder par, "IE-'rI"_'I'IIiI'i-_'
135 The correction may also be obtained approximately peper
by adding one point te the reading for every 3} Syringe
degrees in temperatore of the acid abowe G0% F,, and
by selfvachiuer one point for every 2 degress of tempeciture of
thee aeal befase G0 . Thus, oF the reading is 1-2g0 with acd at
go" I, the specific gravity corrected to G0® F. B four points les
thom the reading, or 1-286,

{(13) When all celle are in good order, the gravity will test
about the same [within 25 points) in all.
Specific Gravity of Acid In Cella in TEMPERATE Climates,
in various states of discharge.

Actiwal fl_*_,.-u'n;mu'!ﬂr readpgs ol fenpprraticees |r_||" ;

|
= F, | 80 T, ! " _' B T, " W Ill.:ll | B Tl L
o G185 O 2™ Coapze® Cpliaz™ GfE" Chlrag” 45
. | | ] et | % | - -
Fully Charged rizfy | BU2EQ | meagh 1:271 pealil | aeofiy (RRLE
Il Dscharged e panp | 12ED | paah | osaog g | 1emog rerial
|
Fully Ifischargeid i 5% | 1150 | 1-1s3 i 17144 L E4D L7 1114
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Specific Gravity of Acid in Cells in TROPICAL Climates,
in wvarious states of discharge.

Actual Bydvometer readings of lemperatures of |

e

L
{52 C.)

1™ F.
437 L}

ga” IF, ltoa” F.

| s 3 | 60 & | 50% 7. | o 5
152 l:'i.'n;n;jﬁ'" [N

Tio” EH{ 18] [ 8 1 il W

Fally Charped .. | 39214 | 1°230 | 1200 | 12ea | 1rags | Wiy | moagr | 1-1 5

FEAN Fesn Tiarmres] I Egn | 14| 13y | Te133 | T-130 | 1127 | D) | ek

|

Fully [3i=chorged | o8z | I"I}S-l.'ll

In order to facilitzte the use of warions hvdrometers whes

determining the density of the acid, we give below & conversion
table of principal readings required ;—
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The specefic pravity. of e acid v fully-charged colls €3 hateeen
1-275 [1-205%) asa 1-285 {1215%),

Specifie Granpty ahope 12225 |1188%) indicades hatfery fess fhan half
s, :

.“;a‘!l.l.'l:."l.:iﬁﬂ' -I'.?r.-m'."_ﬂ.' helme  ©oone (Lrezo®], Tl aloeg L5 [1.-|,|H|'|*:|.
iscticates batbery trove Shaie falf discharped.

When battery 1= found to be more than ball dizcharge:d, vse limps
sparingly until, by charging the battery, the gravity s cestored tooat
least I-200 [T-130%),

Speerfic Gravity befow 1150 (1-080*) indicates Baflery complelely
digeharged (xhaiested),

Agi exhansted battery is abways the resalt of lack of charge o
waste of current. If, after having besn fully charged, the battery is
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soon exhuusted again, there may be trouble somewhere eles in the
system, which shoald he losited and cormected,

Such a dischirge may cecur if there is an * earth " in the wiring
system, or i the ignition switch be left on i error and the platinum
contacts of the * make-and-break ” happem to be left in contact,
Abways, when leaving the car, make o practice of checking that the
ammeter does not show any discharge cusrent, except that required
for any lghts which ore loft on

14} Bpecific gravity in one cell markedly fower than in
the olhers, especially If successive readings show the
difierence to be Increasing, indicates that the cell is not in
good order, [f the cell alse regularly requites more waber than
the others, a leaky comtainer is indicated.

Even a slow leak may, in time, dradn o eell of ol its aci, and 2
leaky container should immediately be replaced with a good one.

I there is no leak, and if the gravity s, or hecomes, 50 to 75 points
Below that in the other cells, s partial short-circuit or other troubie
within the cell §s ndicatod. .

A partial short-cizenit, if neglected, may sedously mjure the
battery, wnd should receive prompt attention. :

I cise of a leak or other tronble within the cell, such as a short-
cirewit, do not attempt to open the cell, but communicate with the
nearest Exide Service Station, or The Cliloride Electrical Storage Lo,
who will advise where the battery should be sent,

(15) The best results; both in starting and In lighting
servion, will be obtained when the system is so adjusted that
the battery is normally kept well charged, but wilhout
excestive overcharging.

Too |itle charging is indicated by the specific gravity falling
below T-zzs (1-170%) frequently, in which case either a greates
propaction of the rumning should be done with the charging switch
closed, or the battery should be given = special charge (see pars,
1h and ozl

Too much charging is indicated by the specific gravity of the
acid being generally about 1280 (r-zro®), and by unnsaally frequent
" topping-up ' Deing required.

¥ For tropical climates | se par, 2.

Canz or Exide Batrouy, G

I the car is nsed in circumstances which regoire frequent use
of the starter and lights, it will be found necesary always to keep
the charging switch * on " when the engine is running,

The current generuted by the dynamo falls off with increasing
speend, o that the danger of overcharging by leng, fast rums o the
day-time is much reduced. When, however, the battery is known
to be fully charged, and the car is running at a moderate
spood only, iU would genorally be advisable for the charge to
be switched off,

Careless use of the starter will reduce the life of the battery,
Careful nse of the starter will make very little difference in its life,
i compared  with the more ordinary lighting demands,  1f the
hattery i known to be in good condition, and well up in its state of
charge. tho starter may be used for severnl times in immediabe
succession, with the certain knowledge that the buttery is not being
appreciably injured, and will turn the engine easily.  If, at any time,
the starter appears sluggish in its action, and such elupishness
is tracehle to (he battery, ne attempt shoold b made to use the
starter until the b-il“f‘i'_'-' has had @ thorowgh l:'|1ill'Hl" 1 i,iE.‘-I'ill. Ly
the gassing comlition

[f, for any reason, an extra charge is needed, it may be accom-
phisived by running the engine idle (par, 16}, or by wsing * direct "'
current from an outeide souree (par. 17),

{16} Charging in position on the Car. 1t i possible to change
the battery in position on the car, making use of 4 2-pin plug which
fits the socket on the switch-box.  The ennnectinms of the other el
of the flexible wire to which the plug is attached to the terminals
must be made i swch a way 18 to cause the chassls pmmeter to
indicate * charge " when the corrent is switched on, The chassis
charging switch should be left * of."

Anoller metlind of securing correct direction of current i= detanbed
in phr. 18 it is essentin] that the polarity shown s in agreement
with that at the ]1hl.g st ket the Fn-cmil'i\-'lr 1:u:1;|g om the r:ghf.

Thee number of Lumps in circuit, or the variable resistanee, Tanst
Py pwitably adjusted to allow the Aew of the reguired  charging
current, which should be approximately 4 amps., and should be
continwed until the conditions detailed in par, 21 are fully complied
with. Note par, 23 re temperature permissible. Avor  overcharging
fhe buttery, cither in quantity or time
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17) Charging from an Oulside Source. Charging  foom ;
1) roing hargmng i @n 15 preferablo under these conditions to connect the battary 6 Al

| 18 TECOTITHT : tions o Mg are : 3
t ontside soiree 1a recomn mended where conditions of runming are such negative main,
thata heavy dema nid 15 made an the hatt Ery T1 desivail, the ]'|:|I!I-|2::r_1.'
ik may he chirgel in positiem on the car {20) Limit the current to the proper rate in Amperes |4 amperes) ]

by connecting a suitable resistance in series with the battery.
Incandescont lamps or radiator elements are comveniant for this

l |
§ b s Tmﬂ Hﬂuﬂﬂmmli ¢ CELLS nm%mr':lj URHEY. e 0y f
THARGING CELLS | - - = : When charging as above, the watts taken by the lamps or #lements 4

i L '
LEAD + fLamrs op Lescy Lean el ' connected in parallsl {as shown in the diggram] when added together

RESETARLE ] RETINCE

Conneciionkwben Negative main Connections when Fositive

should be about 25¢° watts on 30 and 50 volt mains, Jxawites am oo
volt mains, or Son watls on zon volt mains, 1t 35, of couse, only the

or netther main b ecarthaed, g madn B dariled, l
¥4 4 current Iakc.n. by the lamp and not the brightness of the filiiments o
Whean charging the battery, use direct corrent enly. Comnect tht dﬂmm"{* their suitability for use as resbstances, : {

s showmn n hg. 2, taking care to connect the cells up cortectly. as “'“_T!U'- aliow the temperature of the acid to ecessd Too® B
regaerds podasity, Tf alterosting current onby iz avadlable, it must (1257 F.¥) during the charge : if it tends to di si, rerlioe the Lhm
L converted to direct enrrent by means of & rectifier or other device. rate or stop the charge temporarily.

Contitise the charge until the conditions detalled in par. 28w
- (18] Polarity of Mains.— auams fully complied with,
1_I1ﬂ'-F||:I'|.aJ'It1|-' iy T fesied .|'I'_'|' 21} A battery charge is nnmp{mﬁh'nl with nhml'glng
thEI.I'IE thi ends of the charging current flowing at the normal charying rate (sce par, 1), all
1#:'.? in & glass of waler in cells are gassing [bubbling| freely and evenly, and the gravity
;WJIH.I'[ < MMITI““!.HI' i Irimgrrany il l.-l:-nnfci:;.m'llr for palarity Ll of the acid in all cells has reached a maximum : that is, has
!-rl:rljl:lmn.'.ll.m..:i ; 1unm:-..r..1 |;J!r|]_'| : . shown no further rise during five hours, The battery is fully
(ot “tmming © valtage] nceeries with the wire to avoid trouble from charged when all of the plates in all of the pells have given back all of
shorfeciremts (he. 310 Hubbles of gas will foricon the negative wire., the acid, of which the best indication is that charging will prodwce

(19} Earthed Main,—If one of the mains is earthed, it i very - TL_m]Lﬁ e n gravity; the gravity has reached a maximum,

desirable to connect the batlesy on to it.  The mains may be tested the specific gravity of the acid in fully-charged cells 45 between
by connecting a wire from a 1275 (205" and 1-285 (1-213%).
ey pape or gtne sarth teod e k\% @ pician |22} Testing for Condition of Chargs, —No voltmeter i pro-
famnp of *mains " voltage the : i i vided on the electrical system, as this is not considered necessary,
other wire from the lamp Being = i | though we recommend that a small pocket voltmeter be carried,
fonnecterd to L'-"I'{\.h i !hr‘: Tmilns Diagrnm af ILnlllll:-l":I...:l'.-'lll-l Tor teadiog E The Et‘ldiﬂg of a "i"f:'llll'""'.-tf'f when the I:."\ﬂttﬂln'}" R i apeen oineit s

in turn g, 4] (Be exeeed- fow xarithied main.

ingly careful not to * short-circuit * the mains when testing in this
manmer.  Unless one has some familiarity with matters of this kind,
it 15 preferable to call in an electrician.) If the lamp lights to full
brilliancy on onc mam and not on the other, the main on which it
ibees miot '|:i!,@,‘i|'|__ e one which i farthed, and the battery shonld e
commected to ) I the lamp does not Hght on eithér main, or it
glrws dimly oth o' neither of the mains i= earthed, and it

no real indication of the comdition of the battery. For voltmeter
readings to be of any real value, a battery muost be discharsing at a
rn-x!t:rul:r cuarreiit, eg lghting the head lamps, at the time the
readings ave faken.  If, with a current passing, each cell shows 1g5 to
2 volts, and the specific gravity of the acid is not less than teagyo
(1-200%) when the battery is thought to be fi % Sarged, it i
reasonable to assume that the battery is in a healrt ' ondition,

* For tropicad thmates ; s 27, R
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Care oF EXie Batiiiy.

. [d:. Temperature Permissible.—

W Tempperaie Chimaies,—Under normal conditions, the masimmm
wible temperature of the acid at any period of the charge

tearge is 110" Fo (437 C),
wapigal Climates—In tropical climates {places where freezing
T sever ooours are regarded s baving tropical climates) the
Al permissible temperature of the acid may be increased
ron U et O, provided the working specific gravity at the end
i :ig not exceed 1-zio alier correction for tomperature

L atch of Battery.—If the batterv is to be despatched
CInTY Cagnnee within the British Istes, first give it-a full charge,
fn a'box so that the tops of the terminals are level with
the £ of the box, Fix narcow strips of wood across the top,
bt leave spaces Hetween the strips = that the tops of the cells are
plainly visible, 5
Label the case " CBNTAINS ACID, KEEP THIS SIDE UP,"
ind despatch at owner's dsk.  Before putting the battery again
o use; give it a freshening charge,

'l‘.

(25) A battery which is to stand idle should first be fully

arged. A ?I:u"l.l!l!ql:'],' nil N ashive sorvice T 'i:u.ﬂ. k&pt in condition
wir immetlizte use by giving it a freshening charge at least oneoe every
twn months, bot shonld preferaldy alsa be given a thorongh charge
aftor an alle I'H-'rirlrl hefore 1 12 l'l_"l,'!-]il.t{'l‘_l =i,

A battery which has stood idle Tor more than two months should
[ |::||'.:|rE:’-:=:|'l ot cuke oo meEsImom s,p:::ii'u_ gril,ﬂ'il_l,' hiel o '|'|E'i!|!|g
replaced in eervice,

Tt is not wise o '|_II'_'.:|1'|.'|H‘ a battery to stand for more than @y manths
without charging,

Disconnect the wires fram o hattery that is not in service, so that
1t may nof bse charge throngh any slight leak in car wiring,

(281 I in doubt, conault the nearest EXIDE Service Station.
At pestier, ac ! topping=up © owith distilled  water may be
J Sorvics Station, There are 13,000 EXIDE

the world, of which G0 are in Greeat

dresses may he obtamed on requoest.
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