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THE
SECRET OF SUCCESSFUL
RUNNING.

Before a Rolls-Royce chassis is sold it is
very carefully tested and adjusted by experts.
It will run best if no attempt be made to
interfere unnecessarily with adjustments.

An owner would do well to instruct his
driver as follows :—

Lubricate effectively, in strict accordance
with the advice given in this book, and do
not neglect amy part.

Use only those oils which are recommended
by Rolls-Royce Ltd., who have made pro-
longed and searching tests of oils. Consider-
able harm and expense may result from the
use of unsuitable oils.

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

18
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LEADING PARTICULARS OF CHASSIS.

Engine ..

Six cylinders, 3" bore, 41" stroke, 3,127 c.c.
21-6 H.P.on R.A.C. rating. Unit construction
with gearbox, three-point suspension, mono-
bloc with detachable head, overhead valves
operated by pushrods, Rolls-Royee battery
ignition with automatic advance, magneto
provided as a stand-by, forced lubrication,
cooling by pump circulation, Rolls-Royce
automatic expanding carburetter.

Electrical Equipment 12-volt Rolls-Royce dynamo, starter

Clutch

Gearbox

Back Axle

Brakes ..

Road Springs ..

Wheels ..

Wheelbase
Track
Petrol Tank

Weight ..

motor, and other units. 50 ampére-hour
battery.

Single dry plate.

Four-speed and reverse, side control ; specd-
ometer and brake servo-motor drives incor-
porated.,

Spiral bevel drive, full floating, road wheels
entirely carried on axle tubes.

Internal expanding, servo operated, on all
four  wheels.  Independent  hand  brake
operating on rear wheels.

semi-elliptic, front and rear.

Dunlop detachable well-base wire wheels,
with Dunlop cord, wired type tyres, 51" for
21" rim.

129"

"

56"

14 gallons capacity, at rear of chassis.
Vacuum feed.

Chassis complete with tyres, battery, petrol,
oil and water, but excluding spare wheel,
Jamps and other accessories—approximately
2,530 lbs.

19




20 CHAPTER I.—STARTING OF ENGINE AND RUNNING THE CAR,

"CHAPTER 1.

Starting the Engine and Running the Car.

Starting the Engine—Petrol Feed— Running the Car— Gear Changing—
Use of the Brakes—Use of Charging Switch—Starting Engine by means
of Ignition Switch only—Ignition Switch—Use of Magnelo—Use of
Radiator Shutters—Overheating— Slow Running—Waler Level in Radiator
Frost.

The'power unit consists of a six-cylinder engine, not overstressed
as regards its power output, and therefore having a reasonable com-
pression, ensuring freedom from pre-ignition troubles and giving a
long period of running without decarbonising becoming necessary,

The sparking plugs have been placed in the cylinder head in such
a position as to give the maximum advantage from the point of view
of ignition, and be free from “ oiling up ** and * detonating ™' troubles.
Rolls-Royee Ltd. have designed and manufactured a special battery
ignition, which incorporates an automatic advance, and is so distinctly
advantageous over ordinary magneto ignition as to have led them
to adopt it as standard in preference to a magneto.

A magneto is provided, however, but it is intended for use solely
as a stand-by in case of failure of the battery ignition system. Such
a failure is found to be very rare and confined to failure of the battery
itself due, probably, to neglect of the battery maker's instructions,
or to careless use in tropical climates. These instructions will be
found at the end of this book.

It is not possible to use both battery and magneto ignition systems
simultaneously, and no attempt must be made to do this. The
magneto ignition can be brought into service only by releasing the
catch which normally holds its drive coupling out of engagement,
replacing the battery high tension lead with that from the magneto,
and removing the battery ignition fuse marked No. 3 from the
distribution box, as more fully described later in this chapter.

In order to facilitate starting the engine from “all cold” and
to enable the car to be run almost immediately afterwards, a small
high velocity jet carburetter is provided for starting purposes only,
which, in combination with a “hot-spot” on the induction system
to vaporize the mixture by exhaust heat, results in the car being
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available for service very quickly after starting up, even in the
coldest weather.

Starting the To start the engine, first check that the change
Engine. gear lever is in " neutral,’”" close the radiator shutters

' by moving the control lever on the instrument board,
then switch on the ignition by moving the right-hand thumb lever
on the switchbox to position marked 1 (* Ignition ) ; retard the
ignition and close the throttle by bringing both the levers on the
steering column to their bottom positions ; next open the starting
carburetter by pushing the lever on the instrument board to the
position marked “ Starting” or “On,” and set the mixture control
lever over to “ Strong.” Now depress the small pedal situated low
down in the centre of the dashboard ; this closes the main switch
between battery and starter motor, and the latter will start up the
engine. As soon as the engine commences to run regularly, move
the throttle control lever on the steering column about half-way up
its quadrant and turn back the starter carburetter control lever
to the position marked “ Running' or < OfL.”

Under no circumstances should the engine be run for longer than
is absolutely necessary with the starter carburetter in nse. Excessive
use may lead to failure of the eylinder lubrication owing to dilution
ol the oil by petrol.

When the engine has warmed slightly the mixture control should
be set half-way between “Strong ™ and ** Weak.”

With a very cold engine, it is advisable, before using the starter
motor, to furn the erankshaft by hand for a few revolutions in order
to ease the pistons and thereby avoid an excessive discharge current
from the battery. For this purpose a starting handle is carried in
the tool kit. After use, it should be removed from the bracket and
returned to the tool kit, otherwise it may drop out and become lost.

Difficult sfarting may be due to dampness in the H.T. distributor
caused by condensation. The distributor should be removed under
such cireumstances and wiped out with a clean dry rag. The rotor
should also be wiped dry. This.trouble is only likely to arise when
the car has been standing. The warmth of the engine will prevent
such condensation normally.,

It will be noticed that while the working pressure indicated on
the oil gauge is only 15 to 2o lbs. when the engine is thoroughly warmed
up, the gauge will show a considerably higher reading with the engine
cold, due to the greater viscosity of the oil at low temperatures. The
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pressure will, however, fall to normal as soon as the oil becomes
warmer.

Petrol The petrol feed is arranged on the system by which
Feed. the vacuum induced in the inlet pipe of the engine

raises the petrol from the main tank sitnated at the back
of the car to a small service tank on the engine side of the dash,
whence it flows by gravity to the carburetter float chamber.

There is a needle-type stop valve on the service tank to cut off
the feed to the carburetter float chamber when the car is not in
service. To open this valve, lift it and rotate it in a clockwise direction ;
to close, merely rotate it in the opposite direction—it will click * home ™
when in the correct position.

Two gallons of petrol are normally held in reserve in the main
tank. Use can be made of this by turning the knurled knob of the
valve on the tank from the position “ M " (main) to the position
“R " (reserve). Normally, it should stand at “ M,” when, with the
tank full, 12 gallons will be available,

If the car be run with the valve in the “ M " position until it stops
through lack of petrol, the vacuum feed tank on the dashboard will
have been emptied, and the mere act of turning the valve to the
“R " position will not be sufficient to re-prime this tank.

The engine must also be given a few turns by hand or by means
of the electric starter motor, as explained on page 82, with the main
throttle and the starting carburetter controls in the closed position.

A depression will thereby be induced in the induction pipe, which
will draw up petrol from the main tank into the service tank.

Running
the Car.

When driving the car, the ignition lever should,
normally, be advanced about three-quarters along its
quadrant, and the throttle lever set to a position at
which the engine will run as slowly as possible without risk of stopping
when the clutch is withdrawn. Tor country driving, however, the
throttle lever may with advantage be moved to its lowest position,
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 up.
Under these circumstances it must be borne in mind that the engine
will stop if the accelerator pedal is released and the clutch withdrawn.
Consequently, the throttle lever must be restored to its ““ slow-running
position when the necessity for such operations appears likely to arise.

o

g
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The amount of advance on the battery ignition system is controlled
partly by hand, as previously indicated, and partly automatically
by means of a centrifugal governor operating on the distributor
drive. This is capable of meeting go per cent. of the conditions due
to varying road speeds, leaving only extreme conditions to be met
by moving the hand control on the steering column,

Gear The position of the gear lever for each of the four
Changing.  speeds and the reverse is shown in Fig. 2. When

reverse is required, the button upon the top of the
lever must be depressed.  This releases a catch, and enables the lever
to be moved into the gate marked “ R.”

When changing “ up,” it must be borne in mind that in order
to bring the gear wheels into silent engagement, a perceptible pause
must be made with the gear lever
in the mneutral position and the
clutch withdrawn. This will give
the clutch shaft time to slow down
until the gears to be engaged are
rotating at a relative speed approxi-
mately equal to that which will
obtain when they are in mesh. The
lever can then be moved into the
required position without effort or
noise, the clutch re-engaged and
the accelerator pedal depressed.

When changing *“ down " the
converse is the case, i.e., the speed
of the clutch shaft requires to be
increased before engaging a lower
gear. This can be done by “ double-
clutching,” which consists in
quickly letting in the clutch and
speeding up the engine while the
gear lever is in the neutral 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 too
much than too little, as the period which must necessarily elapse

Fia. 2.
PERSPECTIVE VIEW OF GEAR
LEVER GATE.
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before the gear is engaged will result in a slight decrease of the clutch
shaft speed, and the driver is able to *‘ feel ¥ the way into the gear
and make a good change. On the other hand, if the engine is not
speeded up sufficiently, either the gear will be *“ missed ”” or a noisy
change effected.

When manceuvring the car, no attempt must be made to engage
reverse gear after moving forwards until the car has come to a stand-
still. Conversely, forward speed must not be engaged after using
reverse until backward movement of the car has ceased.

Use of the The hand brake is released by pressing the thumb
Brakes. upon the button on top of the lever and simultancously

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
on,” and subsequently, when again preparing to drive the car, it
is advisable to engage the gear before releasing the hand brake. Such
a course i3 recommended because, if the car is standing on even a
slight decline, release of the hand brake might cause the car to move
forwards or backwards, and render engagement of the required gear
difficult.

Drivers should cultivate the habit of always releasing the brakes
when actually turning a corner. The retarding power of the Rolls-
Royce four-wheel brakes is so great that there should be no necessity
for brake application under such circumstances if the speed is properly
suited to the road conditions, and further, the road surface may be
different just round the bend, becoming loose and slippery. The con-
ditions then present if the brakes are applied all favour a serious
skid. Further notes on the use of the brakes will be found on
pages I1Io to 112,

The foot brake, which operates on all four wheels, may be used
continuously in descending hills without danger of burning out.
There is absolutely no need to use the hand and foot brakes alternately,
as is the practice with brakes of less adequate design. Moreover, the
hand lever only actuates brakes on the rear wheels, its primary use
being to hold the car when standing.

i

Use of The position marked “1 & C” (" Ignition and
Charging Charging ”’) on the switchbox for the thumb lever
Switch. indicates that the ignition is “ on,” and that the dynamo

is charging the battery. In town driving, one should
always have the switch in this position while the engine is running,
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but for long, fast country runs it is desirable to use some discretion
as to how long the switch should be in this position. Generally
speaking, a good rule, if running under daylight conditions, is to run
for the first quarter of the journey charging, then switch over to the
position marked “ | 77 (ignition only), and run for the next half of the
journey, and for the final quarter switch back to “1 & C.”

Whenever the lamps are in use, and engine is running, always
have the switch in the position marked “ 1 & C.”

Starting Engine  If the engine is stopped temporarily by switching
by means of _ off the ignition, usually it can be restarted (after
Ignition Switch switching on again) by moving the ignition control
only. lever smartly over its extreme range, from the fully
advanced to the fully retarded position. This
causes the ‘‘ make-and-break " mechanism to act, and a spark to
jump across the plug gap in the cylinder which is next due for firing,
and so to fire in this particular cylinder the compressed charge which
was left unignited when the engine slowed down, after switching off.

Ignition This should always stand at the “off 7 position
Switch. when the car is not running. To avoid unauthorised

use of the car, a lock is provided on the main switch-
box, which, when locked, prevents either of the switch elements being

moved.

Use of The magneto is of a special type, having no high
Magneto.  tension distributor, but a single high tension lead, the

terminal of which is fitted to the centre of the battery
ignition distributor in place of that from the standard ignition coil
when required. The magneto is arranged to be put into service very
quickly should the necessity arise, the [ollowing operations being
performed in the order named :—

(1) Remove the battery ignition fuse marked No. 3 from the
distribution box, inserting same in the dummy fuse holder
(Y, Fig. 7, page 44) in the cover.*

(z) Pull out the high-tension terminal (Tb, Fig. 10, page 53)
of the battery ignition from the distributor and replace
with the high-tension magneto lead (Tm), which is carried
in a special holder on the ignition tower when not in use.
Insert the battery H.T. lead in the holder.

# This is not ncccssa.r}; if the battery is entirely disconnected and/or removed
from the car (see Warning, page 58),
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(3) Press down the catch (H, Fig. 11, page 54) projecting from
the magneto drive shaft and turn the shaft gently by hand
until the teeth are felt to engage.

The engine is then ready for running on the magneto, the thumb
lever on the switch box being used for switching “on" and “ off ”
in the same way as for the battery ignition.

Owing to the fact that the magneto is capable of giving a good
spark when “retarded,” no attempt should be made to start the
engine on the magneto ignition, either by hand or by the starter,
without first fully retarding the ignition. Also, when running on
this ignition it will be necessary, in order to obtain the best results,
to use the ignition lever as the engine speed increases or falls off.

When changing back from magneto to battery ignition, the opera-
tions 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 until it
is felt that the catch is holding the engaging teeth clear of each other,
when it will be possible to rotate the shaft by hand.

It is important that this uncoupling of the drive should be
effected before running again on the battery ignition, in order to
save wear of the magneto,

Use of Radiator A thermometer is arranged on the instrument
Shutter. board to indicate the water temperature of the

engine. It incorporates contacts which close and
complete an electrical circuit when the temperature of the water
approaches boiling point. .

This lights a lamp behind a small red window on the instrument
board, warning the driver that the temperature conditions of the
engine require adjustment of the radiator shutters.

The normal working temperature should be between 70° C. and
go” C., and therefore, when starting the engine, the shutters should be
closed. They should remain so until the water temperature reaches
70° C.

When driving, it is not necessary  continually to readjust the
shutters. So long as the temperature is somewhere between 70° C.

}o

and go” C., the engine will be in a reasonable condition as regards
jacket temperature. The temperature should be taken by reference
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to the thermometer, not by waiting until the warning lamp lights.
The latter indicates a temperature condition which must be avoided.”

The fitting for controlling the opening of the shutters is arranged
on the left-hand side of the driver on the instrument board, in a position
which enables him to open or close the shutters with case.

On all occasions when the engine is stopped, the shutters should
be closed in order to preserve the high temperature of the jacket
water as long as possible.

Under night driving conditions, the instrument board lamp must
be used to check the thermometer reading.

On long ascents which call for full throttle it is
often preferable to change into a lower gear and
reduce the throttle opening, to prevent boiling of the water.  Also
the mixture lever should be moved a little towards “ Strong.”

Overheating.

Adjustment of the fan-belt may be necessary, and this should
receive attention,

Slow Faulty slow running of the engine may be due to
Running. the low speed jet of the carburetter being choked.  This

can be cleared easily and quickly by raising the low
speed jet needle valve with the fingers and simultaneously opening
the throttle to race the engine momentarily, as explained on page g4.

Water Level The water level in the radiator should be inspected
in Radiator. frequently, and maintained between 33" and 43"

from the top of the filling spout. Loss of water may
be due to running unwittingly with the radiator shutters closed,
which would result in boiling.

Frost. When there is any possibility of the car being exposed

to low, frosty temperatures, with the engine not running,
it is of vital importance that the water system should be drained by
opening the drain tap on the water pump. Also, after a frost and
before attempting to start, or even move, the engine again, hot water
should first be poured over the water pump, as otherwise damage may
be caused to the pump rotor by the presence of particles of ice within
the casing. Warm water can be used with advantage for reilling
the radiator.
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CHAPTER 11

Periodical Lubrication and Attention.

It is very important that careful attention should be given to
the Iubrication of the chassis and this work carried out in a thorough
manner. Mysterious squeaks and rattles will be largely eliminated
thereby and satisfactory running assured. The matter is greatly
facilitated by the provision throughout the chassis of oil-gun ty[;e
lubricators, an oil gun being supplied in the tool kit.

The tabulated lubrication notes in this chapter are arranged in a
definite order, with due regard, as far as possible, to the relative location
of the various items on the chassis. '

These notes are followed by others covering the periodical
operations and adjustments which are necessary.

Reference to the plan view of the chassis in Fig. 1 will be found
of assistance in locating the parts mentioned in the notes.

Lubricants Recommended.

Engine. Either, Price’s Motorine “ C,”
or, Wakefield's “ X1..”
Gearbox Either, Price’s Amber “ A, with which should be
and Back mixed up to 10 per cent. of Price’s Motorine
Axle. “C7” in cold weather,
or, Wakefield's Special Gear 8, with which
should be mixed up to 1o per cent. of Wake-
field’s “ XL " in cold weather.
Hydraulic Wakefield's Castrol “ T " only.

Shock Absorbers.

Ball Hoffmann Ball-bearing Grease, manufactured hy
Bearings.

Alex. Duckham & Co., Ltd.

—
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Arrangements have been made whereby Rolls-Royce Ltd. can
supply promptly any quantity of the above lubricants (from one-
gallon cans to forty-gallon barrels) at current retail prices, which
include free delivery in London of any quantity. In the country,
orders for five gallons and upwards are delivered free to the nearest

railway station. Quotations will be submitted on application.

Lubrication by Means of the Oil Gun.

The oil gun is shown dismantled for filling (Fig. 3). It consists
of a barrel, A, on to which screws the cap B. The rod C, carrying
a cup leather, is threaded into the cap, therefore when this rod is
screwed down by means of the handle, oil will be expelled from the
barrel under considerable pressure.

The flexible connection D is fitted with a valve, which is closed
by a spring except when the connection is screwed on to one of
the chassis adapters or lubricators. Consequently, no oil can be
expelled through the connection until this is in position on a
lubricator,

In addition, each lubricator on the chassis has a ball non-return
valve, which is opened by the valve in the flexible connection when
this is screwed on.

Only engine or gear oil should be used in the oil gun. This is
inserted by unscrewing and removing cap B, together with rod C,

and filling the barrel.

To facilitate re-entry of the eup leather into the barrel, the cap B
is formed with an internal diameter equal to that of the barrel, and
before replacing this cap it should be screwed down the rod as far
as possible, as shown in Fig. 3. The leather will then be contracted
by the cap, and, on replacement of the latter, will enter the barrel

freely, The gun is then ready for use.
Owing to the arrangement of the valve in connection D, care should
be taken that this is screwed well home on a lubricator, otherwise

the gun will not work.
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A smaller barrel, E, also fitted with a screwed rod, F, carrying a
cup leather, is provided for increasing—when necessary—the pressure
under which lubricant may be delivered from the oil gun. This small
barrel, or * intensifier,” is located in the passage from the main barrel,
A, to the connection D, and is therefore automatically kept charged
with lubricant from the main barrel, provided that rod F is unscrewed

after use.

FiG. 3. OIL GUN OPENED FOR FILLING.

Normally the large barrel only should be used by screwing down
the handle of rod, C, the intensifier handle being unscrewed. The
pressure thus obtained is quite sufficient for most bearings, but when
difficulty is experienced in forcing lubricant through, the pressure may
be increased by first unscrewing the main handle two turns, and then
screwing down the intensifier handle, The latter should afterwards
be unscrewed and the handle C screwed down about five complete
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turns in order to recharge the intensifier barrel, the gun being mean-
while disconnected from any lubricator.

Except where otherwise stated, the number of turns of the oil
gun handle mentioned in these notes refers to the handle of the
rod C.

It is important that the intensifier should be used with great
care and considerable restraint, because the extremely high
pressure  which can be generated with it may casily cause
permanent deformation and injury to certain parts. Such care is
particularly necessary where the bearing to be lubricated has a
“blind " end, i.c., the shaft terminates within the bearing and the
bush has a blank end into which oil is forced, as in the case of the
bearings at the ends of the brake actuating shafts on the rear axle.
In such circumstances oil pressure reacts between the end of the shaft
and the blank end of the bush, the shaft acting like a piston, and
forces may be generated which will damage brackets or supports
carrying the parts mentioned.

The intensifier should not, therefore, be used on such bearings,
but only the ordinary handle, a pause being made after each
screwing-down movement in order to give oil time to pass between
bearing and shaft.

The intensifier should only be used when absolutely necessary, and
as little as possible on any bearing. It will be found frequently
that operation of the ordinary handle will be sufficient if a little
more time is taken over the work, the handle being screwed down
more slowly.

Over-liberal use of the oil gun on lubricators adjacent to the
brake drums may result in oil getting on the brakes and reducing
their effectiveness.

The oil gun must, therefore, be used in a manner suitable for
the bearing being lubricated, as indicated in the following tabulated
lubrication notes.

Caps are provided on the chassis lubricators, which must be
removed before fitting the oil gun connection, and afterwards replaced
with care.

C
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Daily.
Crankcase The engine oil level indicator situated on the left-
Oil. hand side of the crankcase should be inspected daily,

and the quantity of oil maintained at about three-
quarters of a gallon, as shown by the indicator finger. The engine
should never be run with less than half a gallon of oil.  The oil filler is
on the left-hand side of the engine, the cap being provided with a

bayonet joint.

Water in The radjator water level should be inspected daily.
Radiator. It should stand between 33" and 4" from the top of

the filler spout (see page 130).

Every 500 Miles, or Weekly.
LUBRICATION.

(After the first 500 miles’ running with a new car the engine
crankcase should be drained, the filter cleaned, and [resh oil added,

as described on page 35.)

| |

PARTS TO BE No. oF | How LUBRICANT

LUBRICATED. POINTS. 1S APFLIED. | LUBRICANT ANG; MUSNTITY
|

Front Spring + 0il Gun | Gear Qil. Screw down until

Shackles oil exudes from ends of
bearings.

Rear ends of Front | 2 Oil Gun ... Gear Oil. Screw down two or
Springs | | three turns.

Cross Steering Tube 2 0il Gun  ...| Gear OQil.  Screw down two or
(both ends) three turns.

Side Steering Tube 2 | 0il Gun ... Gear Oil. Screw down two or
(both ends) [ three turns.

|

Front Shock Damper | 2 Oil Gun ... Gear Oil. Screw down three

Connections | or four turns.
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Every 500 Miles, or Weekly—continued.

PARTS TO BE No. oF | HOW LUBRICANT
LUBRICATED. POINTS. 1S APPLIED. LUBRICANT AN D QUANTITE:
Steering Pivots ... 2 0il Gun ... Gear Oil. Screw down until
| oil exudes. Carefully wipe
off excess oil.

Universal Joints at 2 Oil Gun  ...| Gear Oil. Inject one charge of
both ends of Pro- the intensifier into each
peller Shaft joint.

Forward ends of 2 0il Gun o Gear Oil, Screw down two or

Rear Springs three turns,

Rear Spring Shackles + il Gun  ...| Gear Oil. Screw down until
oil exudes from ends of
bearings.

Rear Shock Damper 2 0Oil Gun  ...] Gear 0il, Screw down three

Connections or four turns.

Water Pump Bearing 1 Serew-down | Grease. Iill lubricator cap and

and Gland Lubricator screw right home,

Also every 500 Miles, or Weekly.
Inspect level of acid in battery cells.  This is most important. (See
Battery Makers’ instructions at end of book.)

Every 1,000 Miles, or Fortnightly.
LUBRICATION.

(After the first 1,000 miles’ running with a new car the engine
crankecase should be drained, the filter cleaned, and fresh oil added
as described on page 35.)

|
ARTS .
F':.UERIG‘;:I’EBDE. [ Fr'“oolﬂsg Hc:: k:::l‘:l:.ﬂlr LUBRICANT AND QUANTITY.
Brake Cam and 10 il Gun Gear Oil. Oil sparingly where
Lever Shalts on shafts enter drums.’
Axles
Brake  Connection 8 il Can  ...| Engine Oil, Inject a few drops
Jaws under Rear | | on to jaws.
Axle |
Jaws of Brake Ropes | 12 Oil Can | Engine Oil. Inject a few drops

(front and rear) | on to jaws.
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Every 1,000 Miles, or Fortnightly—continued.

PARTS TO BE
LUBRICATED.

Ball Joints of Front
Brake Pull Rods

Jaws of Brake Rods
between Balancing
Lever and Equal-
isers
rear)

Jaws of Drake Rod
from Servo to
LEqualiser

Joints ol Coupling
Rods from Servo
to Balancing
Lever

Fulcrums of Drake
Actuating lLevers
on Servo Shaft

Servo Shaft ...

Servo Engaging
Levers

Fulecrum of DBalanc-
ing Lever

Joints of Links be-
tween Cross Shaft
and Servo

Jaws of Rod from

Pedal to Cross
Shaft
Bearings of Pedal
Shaft

Clutch Pedal Con-
nections

Accelerator Pedal ...

Fulerum  of Hand
Brake Lever

(front and

No. oF
POINTS.

&

L]

(&)

How LUBRICANT
IS APPLIED.

0il

| Oil

Oil

0il

il

il

il

il

| 0il

0il

il

Oil

0il

il

Can

Can

Can

Can

Can

Can

Can

Can

Can

Can

Gun

Can

Can

Gun

LUBRICANT AND QUANTITY.

Iingine Oil. Remove leather
stockings and inject a few
drops into sides of sockets.

Engine Oil. Inject a few drops
on to jaws.

Engine OQil. 1nject a few drops
on to jaws,

Lngine Oil. Inject a few drops
on to joints.

LEngine Oil. Injeet a few drops
on to joints.

lingine Oil, Inject a few drops
into oil hole.

Iingine Oil.  Inject only one
or two drops into oil hole
in boss of outer lever.

Engine Oil. Inject a few drops
into oil hole.

LEngine Oil. Inject a few drops
on to joints.

Engine OQil. Inject a few drops
on to jaws.

Gear Oil. Screw down until
oill exudes from ends of
pedal bosses.

Lngine Oil. Inject a few drops
on to jaws.

Ingine Oil. Inject a few drops
into small lubricator.

Gear Oil. Screw down until
oil exudes from end of
bearing.
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Every 1,000 Miles, or Fortnightly—continued.

| |

| No. oF  HOW LUBRICANT |
POINTS. | 1S APPLIED.

I |

0il Can

FParRTs TCO BE

NTITY.
LUBRICATED. LUBRICANT AND QUANTI

24

Jaws of Rod from
Hand Brake Lever
to Equaliser |

...| Engine Oil. Inject a few drops
on to jaws.

Hand Brake TPawl 4 Oil Can ... Lngine Oil. Inject a few drops
Connections on to each joint.

Reverse Catch  of 3 il Can Engine Oil. Inject a few drops
Gear Lever on to each joint.

Cam of Battery Ig- 1 Smear a trace only of engine
nition Contact oil on cam surface.
Brealker

Spring Gaiters - Oil Gun Engine Oil. Screw down three

or four turns on each lubri-
| I cator.

Every 2,000 Miles, or Monthly.
LUBRICATION.

Engine. When the engine is warm, remove the split cotter
of the drain plug in the bottom of the crank-case, unscrew
The oil filter should then be

removed for cleaning by unscrewing the ring of nuts which will be

this plug, and drain out all the oil,
found surrounding the drain plug. The filter gauze can be removed
from its carrier plate by unscrewing the central nut. The gauze

should be thoroughly cleaned with a brush dipped in paraffin.

When replacing the filter, care must be taken that the joint
washer is in position ; also that the drain plug is replaced with its
aluminium washer, and locked by means of a split cotter (see
page 70).

Pour three-quarters of a gallon of fresh oil into the crankcase
through the filler.
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Every 2,000 Miles, or Monthly—continued.

PARTS TO BE ‘ No. oF | How LUBRICANT
LUBRICATED. POINTS. | IS APPLIED. LUBRICANT AND QUANTITY.
Brake Equalisers ! 3 | 0il Gun ..| Gear Oil. Screw down about
| six turns on each lubricator.
Clutch Trunnion ... 1 0il Can Iingine Oil. Remove clutch

pit cover and inject a few
drops into oil hole of trun-
nion,

Cluteh Levers 4 0il Can | Engine 0Oil.  Remove clutch
pit cover and inject a few
drops to Iubricate fulerum

pins.

Clutch Withdrawing I Oil Can  ...| Engine Oil. Inject a few drops
Shaft into open end of shaft.
Starter Motor Dear- 1 0il Can ... Engine Oil. Inject a few drops

ing | in lubricator.
Dynamo Bearings | 2 Oil Can Engine Oil. Inject a few drops

in lubricators,

Dynamo Drive Coup- 1 0il Can Engine Oil. Inject a few drops

ling | .; into oil hole.
TFront Engine Sup- [« & 0il Gun ... Gear Qil.  Screw down until
port oil  exundes from ends of

bearing.

Tngine Oil. Inject a few drops
in lubricator on low-tension
rocker casing.

Battery Ignition 1 0Oil Can
Governor

| Engine Qil.  Lift cover of
thrust race on column, and
inject a few drops into race.

Steering Column  ...| 1 Oil Can

Steering Box P I | - Gear Oil. Remove plug and
‘ fill to mouth of plug orifice.

Engine Oil. Lubricate numer-
ous jomts on steering box,
‘ steering wheel, carburetter,
instrument board, radiator

shutters, etc.

Control Mechanism | — Qil Can

Also every 2,000 Miles, or Monthly.
1.—Remove wheels, grease interiors and hubs, and replace.
2.—Test steering joints and shock damper connections for play,
and adjust if necessary (see Chapter IX.).
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3.—Remove dynamo and starter motor end covers, clear away any
dust, and inspect brush gear (see pages 43 and 48).

4.—Inspect contacts of automatic cut-out in distribution box on
front of dash. Clean with fine glass paper, but afterwards
remove every trace of grit (see page 45).

5.—Inspect L.T. “make-and-break ™ contacts of battery ignition.
Set gaps to ‘017" to "021" (see page 53).

6.—TRemove and clean carburetter air valve and chamber. Use no
Iubricant on these parts (see page go).

~_ Remove rocker cover, and test tappet clearances with '003’[
feeler gauge when engine is cold (see page 79).

8. Remove and clean sparking plugs. Set gaps to 025" (sec
page 57).

g.—Adjust brakes il necessary (see page 98 et seq.).

10— Test fan belt for tightness, and adjust if necessary (sce page T 32).

11— See that starter motor switch contains sufficient oil.  Refill with

engine oil if necessary (see page 52).

Every 5,000 Miles, or Half-yearly.

Carburetter The foat chamber cover should be unscrewed,
Float Chamber. the float removed, and the chamber wiped out
with a piece of clean damp washleather. The
float should e shaken to discover if any petrol has leaked into it
{sce page 96).
Before replacing the cover the threads should be carcfully cleaned
and oiled, and it must be tightened by hand only.

Petrol Filters. The petrol tank filters, the filter on the petrol
inlet to the vacuum tank and also that arranged
on the front of the dashboard, should be removed and cleaned

(see page 84).

It is advisable to drain out the radiator and
water system thoroughly, a tap being provided
for this purpose just below the water pump.
Clean soft water should be used for refilling, and the level should
stand between 31" and 43" from the top of the filler spout (see page 1 30.)

Water Cooling
System.

Rl




38  CoAPTER II.—PERIODICAL LUBRICATION AND ATTENTION.

Fan. A few drops of engine oil should be injected into the
lubricator of the fan (A, Fig. 36).

Also, the Whittle belt should be removed, scraped with a blunt

knife, smeared with engine oil on the back (not on sides), and replaced.

Gearbox. When the gearbox is warm, inspect level of oil
by removing plug from filler spout located on near

side of the box. If necessary, add more gear oil through this filler
spout until the level stands at its mouth. The oil should first be
heated to reduce its viscosity and enable it to find its correct level.

The appearance of froth at the mouth of the filler spout may give
a false impression as to the amount of oil in the gearbox.

When the car is new, all the oil should be drained out after the
first 5,000 miles” running and replaced with fresh oil. A drain plug
is located on the lower side of the gearbox. (See page 110.)

Back Axle. The plug at the bottom of the axle casing com-
municates with the interior through a standpipe
which projects inside the casing to act as an oil level indicator.

The plug should be removed for testing the oil level when the axle
is warm, and one should not be deceived by the appearance of a small
quantity of oil, which is possibly only what has lodged in the standpipe.

If necessary, gear oil, which has been thoroughly warmed, should
be poured in through the filler plug at the top of the casing, until
oil just commences to flow from lower plug-hole.

In replacing the plugs, it should be noticed that their washers
are in position.

When the car is new, all the oil should be drained out after the
first 5,000 miles’ running and replaced with fresh oil.  For this purpose
the standpipe must be removed. (See page 118.)

Clutch Shaft. The clutch-pit cover should be removed and
crankshaft turned until an oil-hole on the clutch shaft
is visible (N, Fig. 29). Into this a few drops of engine oil should
be injected.
Excess of oil at this point will cause clutch trouble.

Bonnet Fasteners The bonnet fasteners and locks should be
and Locks. carefully oiled, in order to prevent these parts
from squeaking and rattling.

— <




({nsert in Rolls-Rovee Chassis Instruction Book.)

Cleaning out the Gearbox.

When the old oil is drained from the gearbox, on no account must

paraffin, petrol or other oil solvent be used for washing out the box.

Such a practice involves considerable risk of some of the paraffin,
etc., being trapped and subsequently finding its way to the friction

fabric of the brake servo, which it will seriously damage.

Only lubricating oil—preferably warmed gear oil—should be
used for washing out the gearbox.

Rovrs-Rovee L.,

DERrBY.
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Every 10,000 Miles.

Gearbox. The drain plug should be removed when the gear-
box is warm and all the oil drained out. The plug of
the filler spout should be removed at. the same time.
Fresh oil should then be added up to the mouth of the filler spout
(see page 110).

Back Axle. All the oil should be drained out when the axle

is warm by removing the standpipe, and fresh oil
should be added, after replacing the standpipe, until it commences
to flow out of the bottom plughole (see page 118).

Crankcase The pipe which connects the carburetter
Breather Pipe air inlet to the crankease should be removed
to Carburetter. and its gauze cleaned (see page gb).

Hydraulic The oil level in the shock dampers should
Shock Dampers. be inspected and more oil added if necessary
(see page 122).

Every 20,000 Miles.

The brake servo adjustment should be tested as described on
page 107, and the clearance readjusted if necessary.




40 CHAPTER III.—ELECTRIC TIGHTING, STARTING & IGNTTION SYSTEM.

CHAPTER III.

Electric Lighting, Starting, and
Ignition System.

General — Dynamo — Distribution Box — Switchbox — Ammeter —
Starter Motor—Starter Molor Drive—Starter Molor Switch—Battery
Lgnition — Magneto Ignition — Firing Ovder of Cylinders — Sparking
Plugs — Klaxon Horn and Connections — Addition  of  Flectrical
Apparatus — Battery Connections—Electrical Fault Location — List of
Electrical Conduclors.

General. The equipment comprises a dynamo, distribution

box with fuses and automatic cut-out, switchbox,
ammeter, a 12-volt 50-ampére-hour accumulator in container, a starter
motor with foot-operated oil-immersed switch, a motor Klaxon horn
with push-button at head of steering column, and battery ignition,
consisting of non-trembler coil with ballast resistance, and combined
low-tension contact breaker and high-tension distributor, and
the necessary wiring encased in metal tubing.

Incorporated with the battery ignition is a governor, which effects
automatic control of the battery ignition timing,

A magneto is provided as a stand-hy.

The whole of this equipment, with the exception of the ammeter,
battery, Klaxon horn, magneto, and electrical conductors, is of
Rolls-Royee manufacture.

Contacts are provided on the instrument board thermometer
which close when the temperature of the cooling water approaches
boiling point, and light a bulb located behind a small red window on
the instrument board.

The practical wiring diagram (Fig. 4) shows these units in their
approximate relative positions, with their electrical connections, the
various wires being indicated in colours, to correspond with those of
their actual coverings.
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The technical diagram (Fig. 5) is a simplified diagram of the
battery circuits, which is the electrical equivalent of the actual circuits,
the magneto connections being, in this case, omitted.

It will be seen that the electrical system is earthed on the negative
side of the battery to the chassis frame, and that all hand-switching is
done in the positive leads.

FiG. 6. DYNAMO.

Before doing any work on a chassis which is likely to involve the
clectrical system, it is advisable to remove the chassis frame connection
from the negative battery terminal, and so render the whole system
dead, but do not disconnect whilst any charge or discharge current
is passing.

Dynamo. The dynamo, which is shown in position in Fig. 6, is

positively driven from the engine (in line with the
magneto) at one-and-a-half times engine speed. It is of the single
lield winding and third brush type, which, when connected to a battery,
is so controlled by armature flux distortion as to cause it to generate a
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relatively large current at moderate speeds, but one which falls off
suitably in magnitude as the speed is increased.

The positive terminal of the field winding is brought up, via a
cartridge type fuse in the distribution box, to the switchbox for
switching purposes.  The negative end of the field winding is connected
to the third brush, which is narrower 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 :—

Corresponding letter

Lead. Colowr. on Dynamo.
Negative Red and black - |
Positive .. .. Black .. .. .. B
Trield o .. White and black .. C

When, for any reason, the dynamo is removed from the chassis,
care should be taken that it is not replaced with reversed residual
magnetic polarity, which may result from an electrical test, such as
running the dynamo as a motor with wrong connections from an
independent battery.

Should the dynamo be replaced thus, though there is a probability
of its being corrected by the chassis battery, there is danger in the
process of the cut-out contact peints being damaged by the arcing
which may occur there,

To be sure of avoiding this, see that the charging switch is off
before running the engine after the dynamo 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 allow 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
and re-greased with only sufficient grease to occupy the spaces between
balls and cage. Any excess is only melted out by heat, and may get
on the commutator, or between the brushes and brush holders, causing
brush sluggishness.

There is provision for additional lubrication at each bearing in the

—
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form of a small oil cup, one being shown at E (Fig. 6) and the other
at S, the latter being normally within the cover S1.

A little engine oil should be injected at each lubricator every
2,000 miles or monthly, as directed on page 36. At the same time a
few drops of oil should be injected into the oil-hole I to Iubricate the
drive coupling.

Also every 2,000 miles, or monthly, the dynamo end cover St
should be removed, so exposing the commutator and brushes.
Deposits of brush dust, moisture or oil should be removed by snitable
means, and note taken of any appreciable wear of the brushes.

Premature failure or excessive wear, however, indicates some
definite fanlt in the machine, which should be returned for correction.
In normal circumstances the brushes should last until the chassis is
returned for general overhaul.

In the event, however, of a new set of brushes being required,
application should be made to Rolls-Royee Ltd. for them.

When the new brushes have been fitted, it is advisable that arrange-
ments be made for the machine to run for two hours on load under
bench conditions, and the initial bedding of the brushes assisted by
seraping their working surfaces, though in time correct bedding will
take place naturally in any case.

When it is necessary to run the engine with the dynamo end cover,
S1, 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 lubricator cap 8, as shown in Iig. 0.

When if is necessary to disconnect the wires to the dynamo, care
must be taken to ensure their correct replacement, which is facilitated
by the colonring and lettering adopted. The same remarks apply to
the disconnection of dynamo wires at the distribution box.

Distribution The distribution box containing the cut-out, or

Box. automatic charging switch, together with a series of
fuses, is shown with the cover removed in Fig. 7. The

cut-out and fuses are easily accessible on removing the cover.

The cut-out is operated when the dynamo speed rises high enough
for the dynamo to be excited up to battery voltage, because its shunt
coil is connected across the main terminals of the dynamo. This
closes the cut-out contacts, which make connection, via the cut-out
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Fle. 7.

DISTRIBUTION BOX, WITH COVER REMOVED, AND BALLAST RESISTANCE.
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series coil, between the negative (dynamo) terminal, through the chassis
frame to the battery negative, and thus allows the main charging
current to flow from the dynamo positive terminal through the battery
to the chassis frame, returning through the series coil and the contacts
to the negative terminal of the dynamo.

The serics coil is so connected that, when carrying the charging

current, it assists the shunt coil in holding the contacts firmly together.

When the dynamo slows down, and its voltage falls below that
of the battery, the current reverses through the series coil, and the
effect of the shunt winding becomes neutralised, which results in the
contacts falling apart.

The automatic cut-out is carefully adjusted by Rolls-Royce Ltd. in
the first instance, and should only be touched in exceptional circum-
stances.

In the unlikely event of burning at the contacts, causing the
cut-out to fail to break, and thus allowing the battery to discharge
through the dynamo, turn off the charging switch immediately, and
inspect the cut-out contacts. Such a failure would be indicated by the
ammeter showing an unexpected discharge current. [t may be
necessary to clean the contacts with the aid of some fine glass-paper,
after which carcfully remove grit.

The fuses in the distribution box, with exception of the battery
emergency fuse V (Fig. 7), and dynamo field fuse T, which is of the
cartridge type, are all of a single strand of 30 S.W.G. copper wire.
Spare wire of this size is provided on a reel U, in the inside of the box
cover.

The emergency fuse V should be three strands of this wire, neatly
twisted together, and is only intended to be an emergency protection
against dead earths on the wiring.

The cartridge type field fuse contains a No. 38 S.W.G. tinned
copper fuse wire, and affords protection against damage to the
dynamo, automatic cut-out, lamp bulbs, ignition ballast resistance and
coil, in the event of the battery not being properly connected to the
system, or to the dynamo in the event of dirty or gritty cut-out
contacts.

Three spare cartridge type field fuses are supplied with each
chassis, one of these being clipped to the distribution box, as shown
at Tz,
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The dynamo cannot be excited or connected to the system if this
fuse is removed or melted.

Special care should be taken that all fuses are gripped firmly in
their holders, as a loose contact may in itself cause the fuse to
melt or prevent the dynamo from exciting.

Be certain particularly that the emergency fuse is in order.

Switchbox. Carried on the right-hand end of the instrument
board, this unit includes :(—
(@) Lamp switch,
(b) Ignition and charging switch.
(¢) Push-button for dash lamp.
(d) Socket for inspection lamp plug.
() A lock which can be locked and the kev withdrawn with
the switches in only two positiong —
(r) When both ignition and lamp switches are at the
“off 7 position.
(2) When ignition is at the “ off ”” position, but the lamp
switch is at the § and T position,
Do not try to lock the switch in other positions.

The switches (a) and (b) are operated by thumb levers, and the
various combinations controlled by ecach are clearly indicated by
letters as follows :—

OFF.— No circuits in action.

S and T.—Side and tail lamps on.

H, S and T.—Head, side and tail lamps on.

I.—Ignition on (battery or magneto, as the case may be).

I and C.—Ignition on, and connections closed to enable the
dynamo to charge the battery. The switch in this position
connects up the positive field and positive armature
connections to the positive terminal of the battery, via the
ammeter and emergency fuse in the distribution box, and
therefore, when the dynamo is running, permits excitation
of the dynamo field.

This is the position of the switch recommended for
ordinary running.

Ammeter. The ammeter is a moving coil instrument with a

central zero and zo-ampére range,
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Electrically, it is so connected as to indicate all current passing in
or out of the battery, except the heavy current for the starter
motor, a needle deflection to the right indicating “‘ Charge,” and left
“ Discharge.” Thus the dynamo output, less the current required
to operate the battery ignition, is exactly indicated if no other
consuming apparatus be switched on; and if the dynamo be “ off,”
the current being consumed by the lamps, etc., together with that for
the ignition, is shown, If both dynamo and lamps or other apparatus
be “on,” the reading gives the balance in or out of the battery.

Should the ammeter not show any charging current with the
charging switch “on,” lamps “ off,” and dynamo running, confirm
that the battery connections are sound, by inspection, and by trying
the head lamps with the charging switch “ off,” and if no irregularity
be found, inspect the fuses, and replace with spare fuse wire or cartridge
fuse provided as necessary.

In the unlikely event of no charging now taking place, the fault
must lie in the dynamo or dynamo connections, and it will be necessary
to inspect these carefully. One cause of failure to charge would be
the existence of a break on the field positive or armature positive leads
from switchbox via distribution box to dynamo; another, want of
freedom of dynamo brushes in their holders, preventing them from
properly making contact with the commutator.

An unnoticed reversal of the ammeter connections causes the charge
and discharge indications to be reversed.

Starter The starter motor is shown at A in Fig. g. The
Motor. Bijur pinion engages with teeth on the engine flywheel

in the usual manner, the gearing being totally enclosed,
and giving a reduction ratio between motor armature and engine
crankshaft of 84 : 1.

The motor bearings, like those of the dynamo, require little
attention. When the chassis is overhauled, however, or the starter
motor removed, they should be cleaned out and re-greased with only
sufficient grease to occupy the spaces between balls and cage. Excess
of grease may lead to trouble with the brush gear,

There is provision for additional lubrication at the driving end, in
the form of a small oil cup (B, Fig. g). Oil every 2,000 miles, as
directed on page 36.

1
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At the same time, the motor end cover should be removed, expos-
ing the commutator and brushes. Deposits of brush dust should be
suitably removed.

Should faulty running of the motor develop which is not traceable
to the battery, it is possibly due to faulty contact of the brushes
on the commutator, which may in turn be due to want of freedom of
the brushes in their holders. Such want of freedom may result from
bearing grease having found its way to the brush holder,

Ordinarily, the brushes will last a very long time. In the event,
however, of replacements becoming necessary, application should be
made to Rolls-Royce Ltd. for these.

When the new brushes have been fitted, it is important, by means
of fine glass-paper drawn to and fro round the commutator, with its
rough side in contact with the brush, to secure proper bedding.
After this, it is well to run the motor light on six volts for ten
minutes before replacing in the chassis.

When replacing the starter motor in the chassis, it is important
to be sure that clean and sound clectrical connection of cable to motor
is re-obtained, owing to the heavy current which this has to carry,
This also applies to electrical connection of the motor carcase to the
crankcase.

The starter should never be used unless the ignition advance lever
has been fully retarded on its quadrant.

Starter Motor Normally, the starter motor drive should need
Drive. no attention. If, on the other hand, it be found

that operation of the switch causes the pinion to
engage and the motor to turn without rotating the flywheel, or only
rotating it sluggishly, this is probably due to slipping of a small cork
friction clutch which is incorporated with the drive. To cure the
trouble it will be necessary to remove and dismantle the drive and
probably renew the friction washer.

To do this, the four long set-serews which secure the motor to the
flywheel housing should first be unscrewed and withdrawn. The
motor will now be virtually detached from the housing, and must
therefore be steadied by one operator during the ensuing operations.
The rear cover of the drive housing can then be removed, and will
expose the rear end of the starter motor drive. On this is a castellated

D
&
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nut, from which the cotter should next be withdrawn. The ball
bearing, which steadies the drive, must be remf)vcd from the st?p on
the end of the shaft by means of two screwdrivers or other suitable
tools. _ _

On the stop is formed a hexagon, for which a spanner is supplied
in the tool kit. Holding the shaft by means of this spanner and
hexagon, the castellated nut can be unscrewed. ?ts t}.lrezu? bcm_g left
hand, to unscrew it must be turned in a clockwise dlrfectlon viewed
from the rear of the chassis. The stop can then be.\mthdrawn, fol-
lowed by the complete drive and the coil spring, which is located at

its front end.

FiG. B. STARTER MOTOR DRIVE.

A view of the drive, as withdrawn, is given in the upper par’% of
Fig. 8, where F is the coil spring referred to, G the complete drive,
H the stop on which is mounted ball bearing J, and K the arm'ature
shaft nut. The component parts of the drive itself are shown in the
lower part of the illustration.

The first operation when dismantling consists— of the removal of
retaining ring P1 with pliers and screwdriver. Cap P can then be
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lifted off, followed by ring Q. Member N, which houses buffer spring
N4 and bush N3, will then be pushed from the casing G by spring
M, carrying with it shaft R and engaging nut O. The latter can
be removed now, and the cork iriction washer N1 examined.

If this is found to be damaged, it must be replaced with the
new piece supplied in the spares.

In order to remove the buffer spring N4, this must first be
compressed slightly, so that it is clear of the ring, by utilising
shaft R and engaging nut O. The threaded end of the shaft should
be passed through member N and nut O screwed on.  Shaft and
nut should now be screwed together by hand until bush N3 is seen
to be pressed clear of the ring. The latter can then be removed.

When re-assembling the drive, the first operation is the refitting
of huffer spring Ng, bush N3, and spring ring N2 to the member N.
The shaft R and nut can be utilised as before to compress the buffer

spring for replacement of spring ring Nz2. A little thin oil may be
smeared on the screw thread and other metal engaging surfaces, but
none must be allowed to reach the cork friction washer N1, or the

flange of nut O, which engages therewith.

If the pinion L should have been removed from casing Gr, care
must be taken to see that the red fibre washer is in position in the P
casing before replacing the pinion. d "’

The wvarious parts can then be built into the casing G in the
following order =

(1) Large coil spring M.

3
i
(2) Shaft R.
(3) Member N, with the parts N1, N2, N3, and N4. e -\ '
(4) Engaging nut O, which should be screwed lightly on shatt R -
until thread of latter protrudes. FIG. 9. STARTER MOTOR AND SWITCH.
(5) Ring Q.
(6) Cap P Replacement of cap P, which involves compressing the spring M,

will be facilitated if the assembly be mounted vertically on two wood
blocks, the pinion being downward, and the blocks being so arranged
that the weight of the unit and the reaction of compressing the spring

(7) Locking ring Px. If this should bave been damaged in
removal, the ring which is supplied in the spares should

be utilised. is taken on the rounded end, Gz, of the casing.
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Before replacing the drive on the armature shaft, the latter should
be carefully wiped clean and smeared with a little oil. The bore of
the drive shaft must also be quite clean. With one operator again
steadying the motor, the assembly, with spring F, should then be
slipped on the shaft, followed by stop H and nut K. When the
latter is tightened, ball race J can be replaced on the stop, a split
cotter fitted to nut K, and the end cover replaced. The four set
screws must be tightened evenly and gradually.

Starter This switch is shown at F (Fig. ¢). It is situated
Motor Switch., on the left rear engine foot. Its working contacts

are oil-iimmersed, and it is foot-operated. The
switch should be kept full of ordinary engine oil, a plug, D, being
provided for filling purposes. A spring-loaded ball, C, on the top of
the switeh permits lubrication of the control lever.  Oil every 2,000
miles, when  Iubricating  the control mechanism  as directed on
page 30,

In order 1o avoid burning or sticking of the switch contacts the
operating pedal must always be fully depressed when starting the
engine.

Battery The battery ignition is in a very accessible position,
Ignition. asshown in Fig. 10, and consists of a non-trembler ignition

coil W, and combined low-tension contact breaker X and
high-tension  distributor X1.

A ballast resistance W1 (Iig. 7)is arranged on the dash, connected
in series with the low-tension winding of the coil. Its function is to
limit the current taken by the coil at slow speed, or if the ignition
switch be accidentally left on while the engine is stopped. It also
secures practical equality of intensity of secondary spark at all
speeds.

A condenser connected across the contact pointsislocated in a pocket
Xz of this apparatus, the condenser case and the main body of the
contact breaker unit being together in direct electrical connection with
the chassis frame.

The insulated terminal of the condenser is connected to the
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insulated contact, and they are brought out together to the insulated
terminal to which the external low tension connection is made.

In setting the points the maximum gap opening should be from
017" to -021".

FIG. 10. IGNITION COIL AND DISTRIBUTOR.

The low-tension rocker arm may require lubrication at long inter-
vals. The rocker arm should be removed and a little grease smeared
on the pivot pin.

A few drops of engine oil should be injected into lubricator Z
(Fig. 10) every 2,000 miles, as directed on page 36, in order to lubricate

\.'
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the centrifugal ignition timing mechanism. In addition, the oil so
injected serves to maintain an oil seal arranged at the base of the
ignition tower to protect the contacts from oily vapour from the
crankcase, which is liable to cause * pitting.”

The high tension distributor requires no attention beyond an
occasional wiping of the interior with a clean, dry rag.

Flg. 11. MAGNETO.

If the timing of the battery ignition should have been deranged,
due, for instance, to removal of the cam operating the low-tension
rocker, it can be re-set by reference to the flywheel markings which
can be seen on removal of the clutch pit cover.

To carry out this operation the engine should be cranked by
hand until No. 1 piston is at the commencement of its firing stroke,
as indicated by the “ T.D.C.”" ( top dead centre ") mark. A little
further rotation will reveal the letters “ B.L.L" (“battery, late
ignition ”’) on the flywheel periphery. The flywheel should be set so
that this B.L.I. mark registers with the mark on the casing.

|._ X 7

L
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With the ignition lever fully retarded, it is then necessary that the
low-tension contacts should be just breaking, the high-tension
distributor blade being meanwhile in a position which will bring
it opposite No. 1 terminal of the distributor. A convenient method
of determining precisely when the * break’ takes place is by
reference to the ammeter. With the ignition switched on, and some-
one watching the ammeter, the cam should be slowly rotated on
the taper of its shaft in the normal direction of rotation until the
required peak breaks contact as indicated by the reading of the
ammeter. The screw securing the cam should then be tightened.

Magneto A special magneto (type R.O. 1) s fitted as a stand-by,
Ignition. and is shown in Tig. 11. It is provided with oil-holes,

and two or three drops of oil should be added occasionally
when the magneto is in use.  Excess of oil, however, must be carefully
avoided, as it will interfere with the working. An oil-hole is also
provided in the drive shaft, as shown at G, and a drop or two of oil
should be inserted occasionally, when using the magneto, to lubricate
the rear coupling.

A gauge for setting the contacts is provided on the magneto
spanner.

The drive is carried by serrated couplings from the dynamo shaft,
the forward coupling being quickly detachable by hand, in order to
avoid running the magneto save when it is required for ignition pur-
poses. A tooth is omitted from this coupling, and the shaft is pressed
forward by an internal spring, the coupling being normally held out
of engagement by means of a catch shown at H in Fig. r1. The catch
is released by pressing it inwards, when the shaft should be turned
by hand until the serrated coupling is felt to be in engagement. The
omitted tooth ensures that the timing is correct.

No high-tension distributor is provided on the magneto. It is
arranged to deliver two high-tension sparks per revolution, and a
single high-tension lead conveys these to the battery ignition dis-
tributor. The lead is fitted with a terminal which is interchangeable
with that of the lead from the coil, and is normally carried in a holder
on the ignition tower, as shown at Tm in Fig. 10. Thus, to put the
magneto into service it is only necessary to engage the drive coupling
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as described, and change over these two high-tension terminals. It
must be remembered that the magneto ignition is provided, not as
an alternative ignition, but as a stand-by, to ensure reliability. The
characteristics of its application to the engine are not such as will
give as good power performance as the battery ienition, and this
must not be expected. Usnally, therefore, the magneto will only be
used when there is no battery connected to the system, in which
case, as elsewhere explained, there will be no supply of current. Should,
however, circumstances call for use of the magneto in spite of the
presence of the battery, it is then important to remove ignition fuse
No. 3 from the distribution box and so independently cut off the
supply that would otherwise go to the battery ignition in the “on”
position of the switch. A dummy fuse holder is provided in the
distribution box cover, as shown at Y, in Fig. 7, for the reception of
fuse No. 3 when this is removed from its working position.

The magneto coupling should not be left in engagement when
the battery ignition is being utilised. It is easily disengaged by
pulling the shaft rearwards by hand until the catch is felt to be
holding it against the pressure of the internal spring, 1t will then
be possible to turn the shaft freely. ¢

Should it become necessary to remove the magneto from the engine

at any time, this should be done, if possible, without disturbing the
rear drive coupling, which would necessitate re-timing of the magneto.
The forward coupling is easily demountable by unscrewing the knurled
cover K (Fig. 11), but before doing this, catch H should be depressed
to clear the cover. The spring locking ring L should then be removed
and the cover unscrewed (right-hand thread). The magneto is held
on its bracket by two set-screws, and after removing these, detaching
the earth wire M, and disconnecting the control mechanism, the
magneto, complete with its shaft, can be removed.

If the rear coupling must be detached, this should be done with
the magneto in position and the drive engaged. A special spanner js
provided in the tool kit for unscrewing the cap P (right-hand thread).
When the magneto is removed, care must be taken not to lose the
spring which is arranged within this coupling, and when the latter is
re-assembled, this spring must be in its correct position.

When re-timing the magneto, reference should be made to the
timing markings on the flywheel by removing the clutch pit cover.
The crankshaft should be turned until the T.D.C. (“ top dead centre ")
mark registers with the timing mark on the flywheel casing. 1In this
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position the low-tension contacts should just be breaking when the
ignition lever is fully retarded.

Firing Order The firing order of the engine is 1, 4, 2, 0, 3, 3,
of Cylinders. No. 1 being the front cylinder.

Sparking The sparking plugs should be removed and cleaned
Plugs. every 2,000 miles, and the width of the gaps checked,

as directed on page 37. These should be ‘025", Smaller
gaps will impair the slow running of the engine.

Klaxon Horn An instruction pamphlet concerning the care and
and adjustment of the Klaxon horn is inserted at the
Connections. end of this Instruction Book. A small junction box

on the frame near the foot of the steering column
enables the connection to the Klaxon button on the centre of the
steering wheel to be broken when required.

Addition of If current consuming apparatus be added addi-
Electrical tional to that provided on the car, this must on

Apparatus. no account be connected to the system at one ol the
terminals of the ammeter.

Under such circumstances the new  apparatus and  additional
wires are only protected by the comparatively heavy emergency fuse,
consequently a short-circuit on the new system is likely to burn out
the wiring and expose the whole car to the risk of fire.

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

When connected at either of these points the added apparatus
and wires are protected by No. 6 fuse.

Battery The necessary care must be faken to secure clean
Connections. and sound electrical connections of the clip-on type
of cable terminals to the projecting battery lugs, and
also in replacing connections in the terminal box on the side of the
battery box. To clean terminals, use paraffin (not abrasives), and
afterwards again vascline thoroughly. To remove corrosion, use a
solution of ammonium carbonate in the first instance, applying this
with a rag.
When disconnecting the cable terminals from the battery terminal
posts, care should be taken not to use force if these are found to be
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tight, as this is likely to damage the battery. The clip-on terminals
should be opened slightly with a screwdriver, and removal will be
found to be quite easy.

It is of great importance not to attempt to light lamps or
operate any part of the electrical system direct from the dynamo,
the battery being either intentionally or unintentionally disconnected,
e.g., by removal of the battery or failure of the emergency fuse. In
these circumstances, though no currént is indicated by the ammeter,
the voltage of the system rises above normal.

Considerable protection of consuming apparatus other than lamp
bulbs is afforded by the cartridge type field fuse in the dynamo field
circuit, which will melt when the voltage is excessive, and save also
the dynamo and cutout from damage, but it will be understood that
it is impossible to arrange this fuse to be a universally infallible pro-
tection without introducing the possibility of its failing in normal
running.

In order to provide against such damage, when, for instance, the
battery is removed or disconnected and the car is being run on the
magneto, a plate is fixed on the battery box cover, and also’ on the
dynamo, on which the following instructions appear —

WARNING.

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

The central wire is marked * C,” and when disconnected should
be secured under one of the thumb screws which hold the dynamo
rear end cover in position. The dynamo and cutout portion of the
system is then inoperative should the switch be inadvertently moved

to the charge position.

Electrical Fault
Location.

It is useful to carry a small pocket voltmeter
with a 15-volt range. With this one can quickly
find where the voltage is lost in case of a circuit
failing to function.

An electric torch hand-lamp should also be carried when much

night running is being done, in addition to an inspection lamp with a
plug which may be connected to the switchbox.
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In case of faulty operation, proceed to investigate as follows :—

(1) Failure of any part of the system separately may be due
to a blown fuse in the distribution box.

(2) Failure or incorrect operation (see under Battery Con-
nections above) of the system may be due to the fusing
of the emergency battery fuse (V, TFig. 7), due to an
carth,

Repeated failure of a properly fitted fuse indicates a
fault on the system.

If dynamo does not charge, this may be due to :—

(1) Brushes sticking, due probably to oiliness. Clean brushes
and holders with rag moistened with petrol.

(2) Melting of dynamo armature or dynamo field fuse, which
latter may be due to :—

(a) Dirty cut-out contacts, which clean.

(b) Discontinuity or bad contact in dynamo battery
circuit. See that lights are in order and examine
battery terminal connections,

(¢) Sticking dynamo negative brushes.

If, with the fuses intact, and the lights in order, the ignition :—

(a) Misses.

(1) First confirm right condition of sparking plugs.

(2) Assure correct condition of contact breaker points, and

adjust gap ‘017" to 021" if necessary.

(3) If missing still continues, test ignition circuit as below.

(&) Fails.

(1) With battery ignition switched on, see by ammeter,
while engine is cranked, that coil is taking current
intermittently. If no current, test with pocket
voltmeter (to frame) availability of battery voltage
on Dballast resistance terminals  then at coil
terminals.

If, with battery in order, starter motor is sluggish or does not
turn, examine commutator and brushes. Clean oily brushes and
holders with a rag moistened with petrol. If motor turns without
turning engine, examine Bijur drive (see page 48).

If battery will not retain charge :—
(1) Ascertain that no circuit is left switched on.
(2) Test each individual cell with pocket voltmeter, with all
lights on.
(3) See that no cell of the battery leaks acid.

| /4
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List of Electrical Conductors.

(All Cables Single Core except where otherwise stated.)
From Distribution Board.

MARKING |
DB TRIGOTION COLOUR. OF | LENGTH.

o CORE |
‘ CONNECTED TO | REMARKS.
BOARD. | CAALE. ‘
I
| | . |
T Red w| 90/36 |12f 4 ‘ Battery ... :
| |
8 Red - 90/36 3" 17 | Ammeter (Feed) ... “ B" type
Steering.
8 ‘ Red ‘ 90/36 3" 97 | Ammeter (Feed) ..., “ D" type
; | | | Steering,
6 Red ... - 90/36 1 37 1" | Ammeter (Return) | B type
) | Steering.
6 Red: ... - 90/36 37 9" | Ammeter (Return) | D type
_ | Steering.
7 Yellow | 23/36 1 17 97 | Switchbox Jur| HC B type
) | Steering.
7 Yellow -l 23/86 27 4" | Switchbox el TEIF type
_ [ .. | | Steering.
7 Yellow ‘ 23/36 | 5 3“ Thermometer |
Yellow | 23/36 | 07 8" | Thermometer  to
y | Warning Lamp.
Yellow | 23/36 1 17 77 | Warning Lamyp to
| Switchbox
) (Earth).
G Red & Black = 90/36 | 17 4% | Switchbox e B type
. | Steering,.
6 Red & Blaclk | D0/36 0 2" 47 | Switchbox RPN ] tv{m
Opposite | HiEe
6 Yellow .| 28/36 8 4 Body Light Con-
. necting Box,
Opposite |
6 | Black... <. D036 67 7" From Terminal Box|
to Klaxon Horn.
Black... e B0/360 17 9" Klaxon Hom
Op}{ositc | Yellow <o 23736 0 67 2% From Klaxon Ter-
6 ‘ minal Box to
Push Button
_ i : Switch.
5 | Green «o| 40736 17 97 Switchbox .| B type
. Steering.
5 | Green ce 40/36 0 27 47 | Switehbox - D type
[ | Steering,
| Green .. 40736 120 g | Off Side Tail Lamp
) _ | | Plug.
Opposite || Green | 40/36 1 67 0" From Off Side Tail |
5 | Lamp Plug to
| | Near Side Tail
! | Lamp Plug.
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List of Electrical Conductors—continited.

Mn:r:‘mn CoRE '|
CoLouR. OoF LENGTH. CONNECTED TO REMARKS.
Dieamurpron Came.
Opposite | Armoured ‘ 40/36 | 17 6" | From Tail Lamp
H Cable Plug to Tail
] Lamp.
Green .| 40/36 8 87 | Near Side Side | On mudwing.
| Lamp Plug. ] )
I‘ Opposite || Green .. 40736 | 67107 | Off  Side  Side | On mudwing.
5 Lamp Plug.
Armoured 40/36 | 3 6" | From Near or Off | On mudwing.
Cable Side Side Lamp
Plug to Lamp.
| Green .. 40736 | 27 2" | Near Side Side | On scuttle.
Lamp Plug.
Green oo 40/36 | 17 27 Off  Side  Side | On scuttle.
Opposite | Lamp Plug.
) Armoured C40/36 | 57 07 | From Near or Off | On scuttle,
Cable | Side Side Lamp
| Plug to Lamp,
|
4 White . 40/36 37 57| Switchbox(Dimmer ' B" type
i Switch) Steering.
4 White ... 40736 | 4 07| Switenbox(Dimmer| D™ type
‘ | Switch) Steering.
White .. 40/36 | 8" 8" | Near bside Head
| Lamp Plug.
White o 40/36 1 67107 | Off  Side  IHead
Opposite | Lamp Plug.
4 | Armoured 40/36 | 37 67 | From Near or Off
Side Head Lamp
| Plug to Head
Lamp.
3 Blue ... .. 40/36 | 1/ 9" | Switchbox .| “B” type
‘ ‘ Steering.
3 | Blue ... <o 40736 | 2’ 4" | Switchbox < DM type
s | | Sleering.
] | Blue ... ... 4{)/%! 1’ 27 | Ballast Resistance
| Blue ... | 40/36 0 77 37 | From DBallast Resis-
Crpposite § tance to Ignition
3|l Coil,
| Blue ... .. 40/36 | 17 0" | From Ignition Coil
| to Condenser.
2 ‘ Black & White| 40/36 | 1 9" | Switchbox L. B type
Steering.
2 Black & White| 40/36 | 27 47 | Switchbox S B ¥ e t'ype
Steering.
G Black & White| 40/36 610" | Dynamo .
| |
1 : Black... ... 90/36 17 9" | Switchbox .| B type
| Steering.
1 ‘ Black... ‘ 90/36 | 2° 4" | Switchbox e D type
| Steering
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List of Electrical Conductors—continued.

MARKING |
aN CoORE |
DISTRIBUTION CoLoun. c:aru LENGTH, CONNECTED TO | REMARKS.
BOARD. ' |
e I | =
B Black... < B0/36 | 6710”7 | Dynamo
A Red & Black...| 90/36 | 67 77 | Dynamo

From Battery.

Black... .| 84/25 | 9’ 10" | Starter Motor |
| Switch. |
Black... . 84/25 | 0 9" | From Starter |

Motor Switch to

Starter Motor.
Black... oo| 84425 | 17 5" | Earth
Black... cep B4/25 | (V8" | Terminal Box on

Battery Box,

From Magneto Earthing Wire Terminal Box.

Black... e 90736 | 20 27 Switchbox L BT type
Steering.

| Black... el 90736 | 27 107 | Switchbox | D type
Steering,

| Black... el 90736 1 47 11" | Magneto
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CHAPTER 1V,

Care of Battery.

Use of Charging Switch—Care of Battery wnder Running Conditions—
Failure of one or more Cells—Charging in Garage from External
Source—Use of Starter.

Use of If the car is used in circumstances which require
Charging  frequent use of the starter and lights, it will be found

- Switch. quite necessary to keep the charging switch on whenever

the engine is running.

The current generated by the dynamo falls off with increasing
speed, so that the danger of overcharging by long fast runs in the
daytime is much reduced. When, however, the battery is known
to be fully charged and the car is running at a moderate
speed only, it would generally be advisable for the charge to
be switched off.

It is important that the battery should be kept fully charged, but
not overcharged at a high rate of current, as this may cause the
temperature limit of 100° I, to be exceeded, and the cells may suffer,
due to evaporation from the electrolyte and by disintegration of the
plates.

Care of The top of the battery should always be kept
Battery under (jcan and, as far as possible, dry ; attention should
Running be given immediately to the least sign of corrosion
Conditions.

occurring on  the terminals.

Keep the terminals and connections well greased, clean on their
surfaces in contact and firmly screwed up, but do not use abrasives for
cleaning, 7.e., file, emery-paper, sand-paper (sec also under *“ Battery
Connections,” page 57).

Do not allow metal tools or other metal to short circuit any
terminals of the cells.

.3
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Do not inspect the battery with the aid of a 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, and
involving personal risk.

A useful adjunct in connection with keeping the top of the battery
free from acid is a small sponge, which should be used in conjunction
with a bowl of water and ammonia to remove acid from the top of
the battery.

Do not ““ short ”’ the battery to see if it is charged.

See that vent-plug passages are kept clear.

A battery should not be allowed to continue discharging when
the voltage of any cell has fallen below 18 (except momentarily for
the purpose of tracing a faulty cell, as described on page 59 and
below ).

Such a discharge may occur if there is an ““ earth " in the wiring
system, or if the ignition switch be left on in error and the platinum
contacts of the ‘“ make-and-break ” happen to be left in contact.

Always, when taking leave of the car, make a practice of checking
that the ammeter does not show any discharge current.

1t is most important that the batlery showld not be allowed to stand
with its terminal voltage below 10°8, as this will shovien its life.

It is of even greater importance to keep all plates always well covered
with electrolyte.

Failure of If, when the battery is supplying current, its
one or more voltage becomes low prematurely, it may be due to
Cells. one or more cells having become faulty.

This condition is best ascertained by the use of
the pocket voltmeter, with which each cell should be tested indepen-
dently, whilst the head lamps are lighted, and the [aulty cell or
cells located.

Ordinarily, it may be expected that all six cells will work together
in much the same condition.
In such a case of failure, the makers of the battery should he

consulted.

e —
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It should be understood, however, that failure is considered #os?
unlikely within a period of two years’ service, if proper care be taken
of the battery.

Charging in A direct current is necessary.
Garage from If the supply be alternating, suitable rectifying
External _

apparatus must be used. There are two or three
Source.

reliable types of rectifier on the market which are

capable of supplying to a six-cell battery a direct
currrent of from 2 to 6 ampéres. The charging current must
necessarily be supplied through a suitable switch and a variable
resistance, or set of lamps, preferably carbon flament, suitably
arranged to act as a variable resistance.

If the source of current be a direct current public supply main,
it should be confirmed that the resistance is in the main showing
the higher potential to earth, before connecting up the battery for
charging purposes.

For this purpose, take a lamp of supply main voltage, earth
one terminal to water pipes or gas pipes, and connect the other
terminal to each charging terminal in turn.

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

In the absence of the necessary experience, an electrical expert
should be consulted.

[t is possible to charge the battery in position on the car, making
use of a flexible lead and two-pin plug which fits the socket on the
switchbox,

The other ends of the flexible lead must be connected to the
charging board terminals in such a way that the chassis ammeter

]

indicates *“ charge”” when the current is switched on. The chassis

charging switch should be left ““ off.”

Another method of securing correct direction of current is to
place the plug pins in contact with pole-finding paper, and arrange
that the polarity shown is in agreement with that at the plug socket,
the positive being on the right ; but whichever way it is done, be
certain that the direction is correct.
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The number of lamps in circuit, or the variable resistance, must
be suitably adjusted to allow of the flow of the required charging
current, which should not exceed 6 amperes, and should be reduced
as the charge proceeds to about 3 ampéres at the finish, when all
plates should be gassing.

Avoid overcharging the battery, either in quantity or time, except
at ** trickle " rate, as described below.

Charging in the garage from an external source, with the battery in
position on the car, is strongly recommended where conditions of running
are such that a heavy demand is made on the battery, for instance, where
maich night-running is done.

Where it is a frequent occurrence for the car to be parked for
long periods in the dark, it would be advantageous to use small
consumption side lamp bulbs, i.e., not more than 6 watt.

When a suitable direct current supply is available, we recommend
in any case that it be made a rule always to leave the battery on
charge at “ trickle ” rate (about half an ampére) when the car is in
the garage, as such a procedure will assist in keeping the battery in
thoroughly good condition.

Use of It is necessary to use the starter intelligently.
Starter, A very cold engine should be pulled over by hand a
few times to get rid of * gumminess " effects,

If the engine does not start reasonably quickly, it is necessary to
look for the cause, not to continue fo use the starter until the whole
of the battery output has been used up.

Careful use of the starter, as explained above, will minimise
deterioration of the battery.

If the engine is warm and the battery is known to be fully charged,
the starter may be used several times in succession, without appreciably
alfecting battery life.

If, on the other hand, the starter appears to be sluggish in its
action, and such sluggishness is traceable to the battery, no attempt
should be made to use the starter until the battery has been thoroughly
charged and brought to such a condition that it is gassing freely in
all the cells.

N.B—For instructions regarding initial charge of battery, density of
electrolyte, efc., see pamphlet af end of book.

.
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CHAPTER V.

Engine Lubrication System.—Removal
of Cylinder Head.

Crankshaft—Connecting Rods—Oil  Pump and Relief Valve—
Valve Rockers, Push Rods and Tappets—Camshaft—Oil Swmp Filter
—Oil Level Indicator—Oil Pressure—Dismantiing Oil Pump and
Relief Valve—Removal of Cylinder Head for Decarbonising—Remouving
Rocker Cover and Shafl—Removing Fxhaust and Inlet Mantfolds—
Removing Cylinder Head—Cleaning Pistons and Head—Grinding in
the Valves—Replacing Cvlinder Head — Re-assembling — Adjusting
Tappets.

The engine oiling system is illustrated diagrammatically in Fig. 12.

A gear-type pump is located on the right-hand side of the crankcase
lower half, and is driven by skew gearing from the water-pump driving
shaft.

A gauze filter is arranged in the crankcase lower half, through
which the pump draws its supply.

Oil is delivered to all the crankshaft and connecting rod bearings
at from 15 to 2o Ibs. per square inch pressure by a pipe which runs
inside the upper half crankcase, the connection to this pipe being
outside the crankcase, on the right-hand side.

Crankshaft. ‘rom the internal pipe, three leads are taken to
the two end and the centre main crankshaft bearings
respactively.

The crankshaft journals and the crankpins are bored for lightness
and to act as oil conduits, the ends of the holes being plugged with
caps, and the crankpin and crank journal holes being in communi-
cation through the medium of smaller holes drilled through the webs
and plugged at their outer ends.

The three main bearings to which oil leads are carried have
circumferential oil grooves communicating with the oil-feed pipes,

Y
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oF CYLINDER HEAD.
radial oil-holes being drilled in the crank journals to register with
these grooves. Oil is thereby conveyed to the interior of the crank-
shaft, whence it finds its way to the four other main bearings and
the crankpin bearings through further radial holes in the crankshaft
at these points.

O FiLLer

il O DisTRIBUTING Mai

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

the crankpin.  Ifach connccting rod is fitted with an
oil pipe, communicating, at the lower end, with this oil groove, and,
at the upper end, with the gudgeon-pin bearing bush.
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Thus all the main crankshaft bearings and all the connecting rod
bearings are supplied with oil under pressure.

Cil Pump and The oil pump is shown in position on the engine
Relief Valve. in Iig. 13. 0Oil is drawn from the filter through

pipe H, and delivered to the crankcase oil conduit
through pipe dJ, the latter also being connected to the instrument
board pressure gauge. Incorporated with the pump is a relief valve.
The released or overflow oil is taken by a pipe, K, to the timing gear
wheels, a connection, L, on the timing gearcase being provided with
a jet which sprays oil on to the gear teeth.

Valve Rockers, I'rom connection L, a pipe, E, is taken to the
Push Rods, cylinder head, for feeding oil into the hollow rocker
and Tappets. shaft.

For this purpose, the front bracket of the
shaft is drilled, and communicates through an oil-hole in the head
with a union on the left-hand side, to which pipe E is connected.

The rocker shaft is drilled radially where each rocker works to
lubricate the bearings of the latter. The rocker arms are also drilled,
the holes running through the bearing bushes. By this means oil
is fed on to the push-rod ball ends and the ends of the valve stems.

Fach valve guide is provided with a felt packing gland, held in
position by the spring, which prevents excess of oil from percolating
down the valve guides,

Oil is returned from the rocker casing to the crankcase through
the push-rod tunnels and valve tappets.

Camshaft. The camshaft is carried in seven bearings, that at

the front end being a ball journal, and the others plain
gun-metal bearings. The latter are formed with recesses and oil-
holes on their sides, which are designed to catch oil splashed in the
crankcase and convey it to the bearing surfaces.

Oil Sump The oil filter is carried in the bottom of the lower
Filter, half crankcase.

When required to be removed for cleaning, it is
Il(‘Ct,‘x‘-nlly to drain the oil from the crankcase in the first place.
For this purpose a plug (M, Iig. 14) is provided in the filter
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FiG. 14. OIL SuMP FILTER REMOVED.

supporting plate, which should be unscrewed, after removing its split
cotter, and the oil allowed to drain out.

The six nuts which hold the filter in position should then be
unscrewed, when the filter can be removed downwards, as shown
in Fig. 14.

The gauze should be cleaned by brushing with a stiff brush, dipped
in paraffin, and not by wiping with a fluffy cloth, which is liable to
Jeave particles clinging to the gauze.
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When replacing, it should be noticed that the joint washer is
in position between filter-flange and crankcase. An aluminium
washer is fitted on the drain plug. When the latter is screwed
up it should be locked by means of a split cotter passed through
one of the holes (M1, Tig. 14), whichever may happen to register
with a hole through the plug.

Qil Level On the lower half crankcase will be found a small
Indicator. pointer, with a dial marked in fractions of a gallon.

This pointer is operated by a float within the crankcase,
and indicates the quantity of oil in the engine.

The amount of oil should be maintained at three-quarters of a
gallon as nearly as possible, by the addition of oil through the filler
by means of a filter fTunnel when necessary.

The engine should never be run with less than half a gallon of
oil in the crankcase.

0il On starting the engine from cold, a high oil pressure
Pressure. will be indicated, but this need not canse alarm, as the

gauge is arranged to carry the overload, and the pressure
will fall to about 15 to 20 Ibs, when the engine becomes warmed.

On no account should the car be run with the gauge showing less
than 7 Ibs. pressure.  Such a low pressure, which may be aceompanied
by fluctuations of the pressure gange needle, may be due to one or
more of several causes.

In the first place, it should be ascertained that there is suflicient
oil in the sump by referring to the oil level indicator,

If this is found to be in order, the trouble may be due to
a particle of foreign matter having lodged on the relief valve seating
and prevented the valve from closing, or the filter may require cleaning.
If the latter is the cause, then it will be necessary to drain the crank-
chamber for removing and cleaning the filter, as described under
“ Oil Sump Lilter.”

After this operation, the correct quantity of fresh oil having been
added to the crankcase, it may sometimes be found that the oil pressure
fails to build up on next running the engine. This will probably be

due to the presence of air in the suction and delivery pipes of the oil

pump.
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A convenient, method of releasing this trapped air is to slacken
off the nut which holds the upper end of pipe J (Fig. 13) to thel crzm%(—
case while the engine is running, care being taken to tighten 1t again

after a few seconds.

Failure of the oil pressure may also be due to air leaks in the
suction pipe from filter to oil pump.

FiG. 15. oiL PumpP DISMANTLED.

Dismantling The relief valve is easily removed by unscrewing
Oil Pump and plug F, as shown in Figs. 13 and 15. Care must be
Relief Valve. taken that the valve O and spring P (Iig. 75). do

not drop out when removing the plug in question.

1t will be noticed that plug F is fitted with adjustment washers, Q,
which have been added to bring the spring pressure on the relief
valve to the correct amount to maintain the required oil pressure.

These adjustment washers must not be modified or left out when
replacing the parts.
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After cleaning the valve and its seat, the parts can be replaced,
and the plug F screwed up, taking care that the aluminium washer
is not omitted.

Should it be required to dismantle the oil pump for cleaning or
inspection, the three oil unions should be disconnected, and the two
nuts G (Fig. 13) unserewed. The pump, complete with its hollow
drive shaft, 8§ (Fig. 15), can then be removed. By unscrewing the five
small bolts securing the casing cover N, the latter may be removed, and
the gear wheels R taken out.

When rcassembling, care should be taken that a suitable paper
joint washer, T, is fitted between the pump flange and crankcase
facing.  All nuts should have a spring locking washer beneath then.

*Removal of When decarbonising becomes necessary it is

Cylinder Head best to drain old oil from the crankcase, prefer-

for Decarbonising. ably when the engine is hot. For this purpose

the drain plug should be taken out. The oil

sump filter can then be removed, cleaned, and replaced, as deseribed
on page 70,

It will be necessary to drain the water system, for which purpose

a drain tap is provided on the water pump at the right-hand side of
the engine.

Before undoing any electrical comnections, the negative earthing
tevminal of the battery should be disconnected Srom the frame.

On no account should petrol, benzole, or other highly inflammable
liguid be used for cleaning down the engine, as this practice has resulted
i cars being destroved by fire.

The upper radiator water pipe and the Klaxon horn should be
removed, push-on terminals being provided on the latter, which
must be disconnected.

The ignition wires 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 brackets to the cylinder head.

* If it is not convenient to return the car to the makers when this operation
becomes necessary, Messrs. Rolls - Royee Ltd, will always be pleased to send
a skilled mechanic to assist in the work on receipt of a request to this effect,
the expense of doing so being borne by the owner.

~J
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Removing The rocker cover can be removed after unscrewing
Rocker Cover the three knurled nuts,
and Shatft. The rocker shaft is carried in seven pedestals,
cach having a stud running up its centre and
through the shaft. The seven nuts of these studs should be
removed, together with the single small nut which secures the b‘a.se
of the front Vpedo.stal to the head for making an ocil-tight COI?I‘LECt]()I_lI‘
The shaft, complete with rockers and pedestals, can then be lifted off.
The twelve valve push rods should be withdrawn from the

cylinders.

The union on the inlet pipe, connecting the

Removing . | .
latter by means of a copper pipe with the vacuum

Exhaust and

Inlet Manifolds. petrol feed tank, should be disconnected.

After unscrewing the exhaust pipe union nut
with the special spanner provided in the tool-kit, and removing the
sixteen nuts which secure the manifolds to the cylinder block, the
manifolds can then be withdrawn

Fla. 16. CYLINDER HEAD REMOVED FOR DECARBONISING.
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Covered by On no account should any attempt be made to disconnect the
erratum : hot spot junction between the twe pipes, as this has been carefully
set by the makers to align the flange faces.
Removing On the left-hand side of the cylinder head are two
Cylinder  unions, that at the rear being the water jacket ther-
Head. mometer connection, and the front one being the oil

supply ‘pipe to the valve rockers. Both these unions
require disconnecting.

The thermometer must be withdrawn clear of the head, a coil
being arranged in the connecting tube to provide flexibility for this
purpose,  Great care is necessary, however, as injury to the
thermometer or its tube would render the apparatus useless.

The head is held in position by thirty-one long studs, running
from the crankcase and through the cylinder block. In order to
avoid straining the head, the thirty-one nuts of these studs should
be released gradually, commencing with those in the centre, and
working outwards towards the end ones.

This operation should be repeated several times, only turning
cach nut slightly each time,

With all nuts and washers removed, it should be possible to lift off

the head. This operation is best performed by two people, one
standing on either side of the engine. If the head be found difficult
to remove, it should be lightly tapped with a wood mallet on cither
side. This will probably be found sufficient to free the joint.

The head must be raised evenly or it will bind on the studs.

The joint gasket should be removed and discarded, a new one
being used when the head is replaced.

Cleaning When seraping the aluminium piston heads, great care
Pistons should be taken not to score these. Only a blunt
and Head. rounded tool should be used, and applied with very
moderate pressure.

Before scraping the cylinder head, all the valves should be removed.
To effect this, the valve spring must be compressed, carrying with it the
washer A (Fig. 17), the valve meanwhile being held on its seat.

A special tool is provided in the kit for this purpose. It consists
of a screw clamp, the clamp being formed with a ring for the reception
of the valve spring washer. The point of the screw should engage the
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head of the valve and on tightening the screw the spring will be com-
pressed. The split conical washers B will then fall out, and the valve
can be removed. The felt packing washer C, and gland D, should
also be removed.

Carbon deposit can now be scraped from the head.

Grinding Each valve should be ground in the seat where it has
in the been working. '
Valves. 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 occasionally. Only a
light pressure should be applied, or valve and seat will become scored.

Fig. 17. SECTION THROUGH VALVE GUIDE.

After this operation, the cylinder head and valves should be well
washed in paraffin to remove every trace of grinding compound,
valve guides and ports being syringed through with paraffin,

The wvalves, springs, and washers can then be replaced, the special
tool being used to compress the springs. Care must be taken that
the felt packing washers and glands are in position, and that the
valves are replaced in the seatings from which they were removed and
in which they were ground.
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The wvalve guides should be lubricated with a little engine oil.

Replacing Before replacing the head, the joint faces should
Cylinder be carefully wiped to remove all particles of foreign
Head. matter. A new joint gasket should be utilised, and

placed on the cylinder block and the head carefully lowered in position.

Too much emphasis cannot be laid upon the necessity for exercising
care in tightening the nuts which secure the head.

These should be screwed down very gradually, commencing with
those at the centre of the head and working outwards towards the
two ends.  This process should be repeated several times, the nuts
being turned only a comparatively small amount at cach stage.
By this means the pressure on the joint faces will be evenly
distributed and the joint rendered sound.

Reassembling. Before replacing the rocker shaft, all the valve
tappet heads must be serewed down as far as possible
by releasing the locknut B (Ifig. 18), and screwing the head A into
the tappet. This will avoid the risk of bending the push rods as the
rocker shaft is secured in position.

In order to facilitate replacement of the push rods in their original
positions, they are numbered 1 to 12 commencing from the front of
the engine.

The rockers themselves are also marked, but it should not be
necessary to remove these from their shaft.

The push rods should then be arranged in their correct positions
in the tappet heads, and the rocker shaft replaced.

Each pedestal of the rocker shaft is recessed around its stud-hole
for a spherical washer, and it should be observed that these are in
position before pulting on the nuts.

The inlet and exhaust manifolds should be replaced with a new
copper-asbestos gasket for cach joint face, those for the two end inlet
pipe connections being smaller than the others, and the sixteen nuts must
be tightened gradually and evenly. The exhaust pipe can then be
connected up, and also the oil supply union to the head. There are
two alumininm joint washers, one on either side of this union, and it
should be seen that these are in place.
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A similar type of union is adopted for the vacuum feed pipe
coupled to the inlet manifold, and similar care should be exercised
in its replacement.

The water jacket thermometer should be replaced. When re-
fitting the upper radiator water pipe, it should be observed that the

packing pieces of the clips are in position.

FiG. 18. ADJUSTING THE TAPPETS.

Adjusting The valve tappets are provided with adjustable
Tappets. heads, access to which is obtained by removing the
two covers on the left-hand side of the engine. In
Fig. 18 these covers are shown removed for 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 out
as may be required.
With the engine cold, and the valve roller on the base of the cam,

there should be 003" lclcarancc, measured between valve stem and
B
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rocker. A feeler gange is provided in the tool-kit, and is shown in
position for measuring the tappet clearance at C.

Before commencing to adjust a tappet, it should be ascertained
that that particular tappet roller is well away from the cam, which
is best done by turning the crankshaft by hand until the valve has
opened and closed, and then cranking round half a revolution beyond
this point.

As each tappet is adjusted, its locknut should be tightened up.

When checking the tappet clearances every 2,000 miles, or
monthly, as directed on page 37, the rocker cover should be
removed, and a feeler gauge used as described. It is not sufficient
merely to remove the tappet covers and estimate the clearance by
lifting each 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 quantity of oil to the crankecase, the
car should be ready for running once more.

1t is very important that the cylinder head nuts should be tightened
again after the engine has done suflicient Tunning to become
thoroughly warmed. In order to do this the valve rocker shaft must
be removed.

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

It is advisable to repeat this inspection of the clearances during

the next few hundred miles of running, readjusting if necessary.

Further, if the car should have been returned to the makers for
decarbonising, or any other purpose involving removal of the cylinder
head, it is very desirable, afterwards, that the owner should inspect
the tappet clearances when he has run the car a certain amount.

In spite of the fact that the car will have been carefully tested by
the makers after overhaul, the amount of running involved may have
been insufficient to ensure that the joint gasket has entirely settled
down.
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CHAPTER VI.

Petrol Feed System and Carburation.

Action of Vacuwm Feed System—Failure of Supply—Petrol Filters
~—Petrol Tank with Reserve Supply—Action of the Carburetter—Cleaning
the Air Valve— Faulty Adjustment of Carburetter—Seiting of the Jets—
Mixture Control — Slow Running — Starting Carburetter — Floal Feed
Mechanism — Crankcase Breather Pipe to Carburetter — Dismantling
the Carburetter.

Action of The working of the antomatic petrol feed will
Vacuum Feed be understood by reference to Fig. 19. This
System. illustrates the vacuum tank on the dashboard, and
shows its internal working parts.
The apparatus consists of two chambers, once within the other,
these being in communication through the medium of a non-return
or drop valve, L1, situated at the base of the inner chamber, L.

The outer chamber, Q, is fitted with an air vent, Qr, and is
connected to the carburetter float chamber through a spring-
controlled needle valve, U, and pipe, Ur. 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, V, running along the inside of the left-hand chassis frame
member, and has another connection, X, to the engine induction pipe.
A float, Y, within this chamber is coupled to a spring-loaded toggle
arm, Y1, carrying two valves, one in the induction pipe connection, X,
and the other controlling the air vent, Qr, to the inner chamber,
The object of this toggle arm is to ensure that one valve shall be

fully open when the other is quite closed, without any appreciable
intermediate period.

The float is arranged to be self-draining, hence a slightly leaking
float will not impair the functioning of the apparatus.
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Assuming that the engine is running and that the float, Y, has just
operated to close the induction pipe valve and open the air vent, QI,
then petrol within the inner chamber, L, will gravitate into the outer
chamber through the drop valve, L1, until the level in both chambers
is alike.

Continued running of the engine will lower the level until the
weight of the float on the toggle arm, Y1, operates the latter to close
the air vent and open the induction pipe connection, X.

The induetion pipe depression or suction is then transmitted to the
inner chamber and causes the drop valve to close, because atmospheric
pressure exists in the outer chamber, its air vent being always open.
Petrol is then drawn from the main tank and fills up the inner chamber
until the float again operates to reverse the position of the two valves
and repeat the cyele.

‘During the suction period, the engine has, of course, to run on
fuel contained in the outer chamber, which is made of ample
capacity to meet this demand.

When the engine is idling the depression in the induction pipe is
considerable but the amount of mixture taken by the engine from the
carburetter is, of course, at a minimum. Consequently, the suction
period of the vacuum feed is liable to upset smooth idling of the engine
owing to the fact that the air which it then draws from the inner
chamber is heavily carburetted, and an over-rich mixture results.
To obviate this, a spring-controlled piston valve is arranged at X1
in the pipe between the induction pipe and the inner chamber which,
under such circumstances, automatically restricts the passage to the
induction pipe and extends the suction period. By this means the
change in quality and quantity of the idling mixture is rendered
negligible. As the main engine throttle is opened the spring returns
the piston valve towards its open position.

Failure of To fill the vacuum tank when it has been
Supply. emptied, due to running out of petrol or draining

for cleaning, close the main throttle, see that the
starting carburetter control is in the closed position, then use either
the starter motor to turn engine for a few seconds, or crank by hand ;
the vacuum produced in the induction system will then draw petrol
from the main tank.
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FiGc. 19. VACUUM FEED TANK.

Its presence can be checked by opening the needle valve on the
vacuum tank and removing the plug on the float chamber cover.
The end of the float needle will then be exposed. This may be raised
with the fingers and should cause flooding.

Should cranking the engine with the throttle closed not have the
desired effect, it may be due to foreign matter on the drop valve, or
to the fact that the valves are dry owing to the vacuum tank having
been standing empty for a considerable time.

Under these circumstances, the petrol supply pipe should be

removed and a little petrol syringed into the inner tank to wash away
sediment from the drop valve and moisten the valves.




84 CHAPTER VI.—PETROL FEED SysTEM AND CARBURATION.

This should result in the apparatus functioning correctly. If it does
not, the inner tank should be removed and the drop valve inspected.

The two unions should be disconnected, and the screws which
hold the inner chamber in position removed. Care should be
taken not to damage the joint washers when lifting out the inner
chamber. To avoid doing so, a knife or similar instrument should be
run round between the washer and the outer tank facing.

With the inner chamber removed, the drop valve can be inspected
and cleaned if necessary. It occasionally happens that a black deposit
forms on the valve, which prevents it from closing properly. This
should be cleaned off with care.

Petrol A small conical filter gauze is located on top of
Filters, the inner chamber at the junction of the main petrol
supply pipe, and irregularity in the working of the
vacuum feed may be due to choking of this filter with foreign matter,
It should be removed every 5,000 miles, as directed on page 37,

by disconnecting the main supply pipe, and carefully cleaned.

The gauze must be replaced with the cone peinting upwards.

A filter is also arranged in the pipe line between the vacuum feed
tank and the carburetter float chamber,

This filter is mounted on the front of the dashboard, under the
steering columm,

It is of the type in which the fuel is caused to flow between the
faces of adjacent metal washers. Small protuberances on these faces
result in very small clearances being formed between the washers
when they are clamped together.

The filter is shown dismantled for cleaning in Fig. zo0. It should
be cleaned every 5,000 miles, or monthly, as directed on page 37.

Before dismantling, the valve on the top of the vacuum feed tank
should be turned off.

The knurled nut Qn should be released, and the stirrup Tp swung
forward as shown, care being taken to hold the glass cover or sump
Gs, or this will fall out.

The filter element Fw can then be removed by releasing the knurled
nut Fn, and withdrawing the element downwards. It should be
cleaned by shaking and washing in petrol.

i

el
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FiG. 20. DASHBOARD FILTER DISMANTLED.

The sump Gs should be carefully cleaned out.

After replacing the parts and turning on the petrol supply again;
the fuel may not rise readily in the glass sump, owing to entrapped air.

This can be released by unscrewing the valve Ry half a turn or so,
closing it again immediately the sump is seen to become filled.

A plug, S, Tig. 23, at the base of the float chamber should be
removed and cleared of sediment.

Two independent filters are provided in the petrol tank, as shown
in Figs. 21 and 22. The filter enclosed within the tube Tm is on the
“main " supply, and that within the tube Tr on the * reserve”
supply.

In Fig. 22 the “reserve” filter is shown in section in order to
make clear how removal of the gauze is effected for cleaning.

The detail arrangements of both filters are identical.

To remove the filters for cleaning every 3,000 miles, as directed
on page 37, the union Un should be disconnected and the five screws

Sc removed.
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The two filters may then be lifted out of the tank, care being taken
not to damage the leather jeoint washer.

Each gauze is retained in position by a knurled nut Kn, which is
prevented from coming adrift by a split cotter. After removal of the
latter, and unscrewing the knurled nut, the gauze may be rcmoved,
care being taken 1ot to lose the small coil spring Sp, which is arranged
on top of the gauze carrier Ge,

Fia. 21. PETROL TANK FILTERS.

This can now be removed and the gauze Z cleaned. During this
operation care must be taken not to damage the gauze, which is of
a very fine mesh and somewhat fragile. Cloth of a fluffy nature should
not be used as particles of fluff are liable to be left adhering to the
gauze. The best plan iz to wash the gauze in petrol or paraffin, using
a brush,

When replacing the filters in their tubes care must be taken that
the spring Sp is in position on each. The knurled nuts Kn are in-
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tended for turning with the fingers only, and on no account must any
tool be used on them. After they are replaced, brass split cotters
must be fitted in the heles provided.

When replacing the filters in the tank, care must be taken that the
leather joint washer is in position.

Fia. 22. PETROL TANK.

After prolonged use, it is advisable to drain the main tank by
removing the plug Pl, which is situated immediately below the filters.
This will flush out any accumulation of sediment or water.

Petrol Tank with The petrol tank shown in Fig. 22 is provided
Reserve Supply. with a reserve supply of two gallons. Its total
capacity is fourteen gallons.

Use can be made of the two gallons reserve by turning the knurled
knob Va so that its indicator points to the letter “ R.” Normally,
it should stand at the position marked “ M "
tank full, twelve gallons will be available,

(main), when, with the

If the car be run with the valve in the “ M ' position until it stops
through lack of petrol, the vacuum feed tank on the dashboard will
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have been emptied, and the mere act of turning the valve to the
“ R " position will not be sufficient to re-prime this tank.

The engine must also be given a few turns by hand or by means
of the electric starter motor, as explained on page 82, with the main
throttle and the starting carburetter controls in the closed position.

Owing to the large area and fine mesh of the filters no inconveniences
are likely to arise from filling up direct from a pump, adequate filtering
arrangements usually being incorporated in these. When filling
from an ordinary two-gallon can it is advisable to make use of a
filter funnel.

The large filler spout is closed by a screwed cap Fr, which is
adapted for turning with the hands only. A suitable air vent is
provided in the end of this spout. The cap should be screwed on
tightly in order to utilise the friction locking plate which is fitted
inside it.

The fuel level gauge | is float operated, and indicates at a glance

the quantity of fuel present in the tank.

Action of the The carburetter is of the Rolls-Royce automatic
Carburetter. cxpanding type, provided with two jets adjustable
by a single lever under the driver’s control.

Tach of these jets is located in a Venturi tube, the smaller one
always being in action, and the larger one being automatically brought
into action by an increase, beyond a certain value, in the depression
existing within the carburetter, due to an increase of engine speed or
throttle opening, or both.

The complete carburetter is shown in Fig. 23, and in Iig. 24
it is shown with certain parts removed.

The outlets of the jets are regulated by taper needle valves, that
for the small or low-speed jet being shown at W (Fig. 23), and the
control for the large or high-speed jet needle at T,

The automatic *“ expanding " effect is attained by the provision of
a suction-operated piston working in a cylinder, D (Figs. 23 and 24),
located above the high-speed jet.

The cylinder D and piston E are shown removed for cleaning in
Fig. 24. The cap F carrying the spring F1 fits over the top of the
eylinder, and is retained by the knurled nut G.
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FiG, 23. CARBURETTER.

Inereased depression in the carburetter raises the piston E against
the spring F1, carrying with it a diaphragm E1, which fits into, and,
in its lowest position, blanks off the larger choke tube. The lifting of
this diaphragm admits air past the high speed jet.

More movement of the piston not only opens the high-speed choke
tube still further, but also admits air by uncovering the ports D1, the
air gaining admission through ports H in the carburetter, thereby
counteracting the tendency for the mixture to become over-rich at
increased air velocity.

The various adjustments should on no account be altered, the
carburetter having been carcfully set by the makers in the first
instance.
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The mixture control lever, which operates on both jets simul-
taneously, provides ample range to suit ordinary variations in
running conditions, such as different atmospheric temperatures and
different fuels, including the use of benzole or benzole-petrol mixtures.

FlG. 24. CARBURETTER, WITH CERTAIN PARTS DISMANTLED.

[ Cleaning the
Air Valve.

The air valve and cylinder should be removed

of clean dry cloth, as directed on page 37.
No oil should be used on the valve or its cylinder.
It is advisable when replacing these parts to re-fit the cylinder
to the carburetter without the air valve, the latter being replaced
afterwards.

Care should be taken when replacing the cylinder D to see that

the metal washer D2 is in position, and its joint faces are perfectly
clean,

every 2,000 miles, and carefully wiped with a piece

e
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It must be emphasised that great care is necessary when handling
these parts, as they have been machined to fit very accurately, and
any slight distortion is liable to impair the working of the carburetter.

Faulty Adjustment
of Carburetter.

Examination of cars which have been in
the hands of users has shown that in some
cases the setting of the carburetters has been
altered, with detriment to the running and economy.

There is no reason why carburetters should require readjusting,
unless some new parts are supplied and fitted to the carburetter, or
some alterations made to the engine.

Particular attention is drawn to the fact that great care is taken
in accurately adjusting and setting the carburetter, the makers having
installed at their works for this purpose scientific apparatus which
enables them to be certain the carburetter setting is quite correct
before the car leaves the works.

Users are therefore cautioned against interference with the makers'
setting.

Setting of

the Jets. upset for any reason, it can be restored in the

If the adjustment of the jet needles has been

following manner :-

With the mixture control lever set half-way along its quadrant
and the clamping screws J1 and Jz (Fig. 23) of the jet needle levers
slack, each of the knurled nuts K and W should be turned until the
line filed across them registers with the line across the end of the
corresponding screwed spindle, the end of the spindle being at the
same time {lush with the end of the nut.

The clamping screws J1 and Jz should then be tightened, and
the makers’ setting will have been restored.

If, owing to damaged replaced parts, it becomes necessary to
re-set the jets with no guide in the form of the markings referred to,
it is strongly recommended that the makers should be consulted, and
this work not attempted without their advice or assistance.

In the event, however, of circumstances rendering such a course
impossible, or very inconvenient, proceed as follows :

With the mixture control lever set half-way along its quadrant and
the clamping screw Jr slack, the knurled nut W should be turned in a
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clockwise direction until its lower side just commences to lift away
from the facing against which it normally rests.

The Jow-speed jet will now be fully closed, the tapered part of the
needle resting on the mouth of the stand pipe.

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

In the case of the high-speed jet it is not practicable to obtain a
preliminary setting in this way because the tapered portion of the high
speed jet needle is arranged to pass freely inside the bore of its stand
pipe. This is done in order to protect these parts from damage
which otherwise might result if the nut K were turned to force the
taper of the jet needle into the stand pipe.

Consequently, no visible indication is available to show precisely
when the high-speed jet is fully closed, and it will be necessary to
discover its approximate position by running the engine.

It will be possible to start up the engine after setting the
low-speed jet needle as described, and this should now be done,

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

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

To weaken the high speed jet setting, the screw Jz should be
released and nut K turned in a clockwise direction ; and to strengthen
it, nut K must be turned in an anti-clockwise direction,

Having arrived at a preliminary setting for the high-speed jet in
this way, and with the mixture control lever again set half-way along
its quadrant, the throttle should be opened by means of the lever on
the steering wheel until a speed is reached at which the automatic
piston valve is on the point of lifting but has not actually lifted.
Movement of this can be observed by looking through the air ports in
the carburetter.

The clamping screw Jr of the low speed jet needle should then
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be slackened, and the knurled nut turned in a clockwise direction
until the engine speed becomes slightly reduced.

The clamping screw should then be tightened, and the mixture
control lever moved first over to ** Strong ” and then to ** Weak.” If
in both of these positions the engine hesitates, or even possibly stops
in the “ Weak ” position, then the adjustment of this jet is fairly
correct, .

To test the high-speed jet setting, the accelerator pedal should be
depressed momentarily, and the lever again tried in both its extreme
positions. In either position a distinct loss of power should be ex-
perienced. If these variations do not occur, or oceur in only 011(‘,.0f
the extreme settings of mixture strength, the settings should be varied
accordingly by slackening the clamping screw and turning the high—
speed knurled nut in a clockwise or anti-clockwise direction, acco‘rdmg
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 for final adjustment, the driver
should bear in mind that the high-speed jet comes into operation at
about four miles per hour on top gear on the level. (.it.mscqu(:ﬂf;]y,
any sign of too rich or too weak a mixture below this speed is an indica-
tion that the low-speed jet requires adjustment.

At speeds above four miles per hour, the high-speed jet has an
increasing influence over the mixture.

The best all-round setting of the jets is one in which movement of
the mixture control lever to either of its extreme positions will, at
any speed, cause a distinet loss of power and possibly In.iSS—le‘i‘.ltlg.
Steady running and good power at all speeds should be obtained with
the lever set half-way on its quadrant.

Mixture It will be readily gathered from the preceding
Control. notes that a considerable and very useful range of
mixture strength is within the driver’s control under
running conditions.
Utilised in a proper manner, very economical running can be
obtained.

When starting the engine from cold, especially in cold weather,
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the mixture lever should be moved over to ““Strong”’ before changing
from the starting to the main carburetter.

As the engine warms up, it will be found that the lever can be
moved towards the half-way position, until, with a well-warmed
engine and normal touring conditions, it can be taken a few notches
towards “ Weak.”

A weak mixture burns more slowly than a normal one, and to
get the best power from such a mixture, the ignition needs
to be well advanced. Consequently, the most economical running
is obtained when the ignition lever is fully advanced and the mixture
control set as far towards "“ Weak ™ as the conditions allow without
seriously reducing the power available.

If, on the other hand, weakening of the mixture is carried too
far, then, apart from the probability of miss-firing and “ popping
in the carburetter, similar road conditions will call for a bigger
throttle opening, and the economy desired be thereby nullified,

Under severe conditions, such as a long ascent which calls for full
throttle, too weak a mixture may cause overheating. So the control
lever may with advantage be set a little ““Strong” under these
circumstances.

Slow The best slow running will be obtained with the
Running. mixture control set two or three notches “ Strong.”

If difficulty is experienced in getting the engine to run
slowly, this may be due to the flow of petrol past the low-speed jet
needle being restricted by the presence of foreign matter.

To remove this, the jet needle should be raised with the fingers
by lifting knurled nut, W (Fig. 23), and the throttle simultancously
opened to race the engine momentarily.

If this effects a cure, it would be advisable to clean the petrol
filters, as these are probably dirty (sce page 84).

The trouble may also be due to sticking of the carburetter air
valve (see page go), or faultv tappet adjustment (sce page 79).

Starting A special auxiliary jet and expanding choke
Carburetter. tube is incorporated in the carburetter for starting
purposes only.

(Imsert in Rolls-Royce Chassis Instruction Book.)

Starting Carburetter.

Cases have arisen of piston seizure which have been traced to
excessive use of the starting carburetter.

Such a practice has the dangerous result that it washes cil from
the cylinder walls, and, therefore, is to be strongly deprecated.
Further, over-use tends rather to defeat the object of the starting
carburetter, because the induction system becomes loaded up with
liquid fuel and the engine runs irregularly owing to the over-rich
mixture.

The starting carburetter should not be used for more than half
a minute before changing over to the main carburetter, and it should
only be used when the engine is cold.

Further, it is of equal importance that the setting of the needle
valve should not be such as to provide an over-rich mixture.

The normal setting varies with the type and number of the chassis,
as follows :—

For all 20 h.p. Chassis :—

One and a half turns from the closed position, which may be

increased to one and three-quarter turns in cold weather.
For 40 /50 h.p. Chassis, with numbers including MC, RC, HC, LC,

SC, BC, TC, YC, NC, EF, LF :—

One turn from the closed position, which may be increased to

one and a half turns in cold weather.

For 40 /50 h.p. Chassis, with numbers including RF, UF, EH, FH,
AL, CL, WR, KR, OR :—

One quarter turn from the closed position, which may be increased

to half a turn in cold weather.

After increasing the opening for cold weather conditions as
indicated, care must be taken in all cases to restore the setting when
the weather becomes warm,

Roris-Rovee L.,
DERBY.

Leaflet No, 2,/40/50-20, (:i1)
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This jet can be regulated by means of the knurled screw M
(Fig. 23), which carries a taper needle running into the jet. Turning
this screw in a clockwise direction reduces the jet opening, and
in an anti-clockwise direction increases it.

Should oceasion arise to re-set this jet adjustment, the screw should
be turned with the fingers in a clockwise direction until it is felt that
the needle is entirely closing the jet. It should then be rotated in
the opposite direction for about one-and-three-quarter complete
turns. This will give a setting at which the engine can be started.
Then, with the engine running, the screw may be turned to weaken or
strengthen the mixture slightly as may be required.

The variable choke or throat of this small carburetter consists of
a suction-operated piston, which is lifted against gravity and auto-
matically adjusts the choke area to suit the engine speed.

Access to this throat is obtained by unscrewing the cap N, which
may then be lifted out with the jet needle. It is advisable occasion-
ally to remove and carefully wipe the piston, but no oil should be
used on it.

As the successful working of this small carburetter is dependent
on an air-tight induction system, it is essential that the main throttle
should be fully closed when starting the engine.

When changing over to the main carburctter, the throttle should
be moderately opened and the starting carburetter lever turned to
the * Running” or “Off” position, where it should always remain,
except for starting. If the engine hesitates and tends to stop, the
starting carburetter should be opened again and the main throttle
closed until the temperature conditions of the engine are suitable for
steady running on the main carburetter.

It should be appreciated that the object of the starting carburetter
is to facilitate starting when the engine is quite cold, the mixture it
provides under such conditions being on the rich side. Consequently,
excessive use of the starting carburetter, or its use with a hot engine,
is liable to cause liquid petrol to be drawn into the cylinders and
contaminate the engine oil

Further, if used with a hot engine, starting may be difficult,
due to the over-rich mixture.
G
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Therefore the starting carburetter must only be used for a mini-
mum length of time, and not used at all with a hot engine, in which
circumstances starting will be found quite easy on the main carbu-
retter only.

Adjustment of the starting carburetter should only be performed
when the engine is cold.

Float Feed The float chamber should be cleaned out every
Mechanism. 5,000 miles, as directed on page 37, by unscrewing the

cover O, after raising the catch O1, and removing
the float P, Fig. 24. The interior of the float chamber should be
wiped out with a piece of clean, damp wash-leather.

No provision is made for ““ flooding  the carburetter by agitating
the float needle, as this is never necessary. The starting carburetter
is provided to supply a suitably rich mixture for starting purposes.

If flooding occurs, it is probably due to foreign matter having
lodged on the needle valve seating, and steps should be taken
accordingly.

Crankcase In order to reduce the emission of oil fumes
Breather Pipe from the engine, a pipe is carried from the crank-
to Carburetter. case to the carburetter air inlet.
This pipe is shown removed at R in Fig. 24,
A small gauze, Rr1,is arranged between the pipe flange and the
carburetter, which in course of time may require cleaning. It should
be removed and cleaned every 10,000 miles, as directed on page 39.

Normally it should not be necessary to
dismantle the carburetter to a further extent
than that already mentioned. On the other
hand, it sometimes occurs that the jet needles become sticky in opera-
tion, due to sediment and impurities in the fuel, and the correct func-
tioning of the carburetter is impaired.

Dismantling the
Carburetter.

Under such circumstances the carburetter should be removed
bodily from the engine for dismantling.

The plugs below both jet needles should then be removed and
cleaned of sediment. At the same time it should be ascertained that
the spring plunger below the high-speed jet needle is working quite
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freely. The upward pressure of this spring is relied upon to open
the high-speed jet, and its freedom of movement is therefore of
great importance.

After removing the air valve and its chamber, two countersunk
set-screws near the low-speed jet needle should be unscrewed. The
jet needle can then be carefully lifted out.

The high-speed jet needle is removed by taking out the pin from
the jaw at the lower end of control rod T (Fig. 23) and unscrewing
the two countersunk set-screws which secure the bearing of the
operating lever to the side of the carburetter. The jet needle may
then be lifted out.

Itis advisable to clean both jet needles carefullyin paraffin. The
jets themselves should also be cleaned out by using a small wooden
stick and a piece of rag soaked in paraffin.

There should be no need to separate the two parts of the carburetter
body, but if this be done, it is of vital importance to remove the air
valve and its chamber first of all, and also the low-speed jet needle.
The latter will almost certainly be damaged if left in position when
the carburetter body is divided.

WARNING.—On no account should the engine be kept running for
any appreciable period with the car in a closed garage. There is then a
grave danger of people in the garage being asphyxialed owing to the
presence of poisonous gases in the exhaust.

Consequently, particular care should be laken akeays lo fling the
garage doors wide open before starting the engine.
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CHAPTER VIL

Care and Adjustment of the Four-Wheel
Brakes.

General Deseviption — Possible Variations — Adjustments —
Adjustment of Rear Brakes—Adjustment of Front Brakes—Adjustment
of the Servo—Lubrication—Oil on Brakes—Use and Abuse of ihe
Brakes.

General The Rolls-Rovee four-wheel braking system com-
Description. prises a servo motor of the dry, disc-clutch type

possessing the unusual feature that it is equally
available when the car is moving backwards or forwards, IFurther,
even should the servo be out of action, the rear pedal-operated
brakes still provide the same braking capacity as was available before
the adoption of front wheel brakes. In systems hitherto in use, one
or both of these advantages has been conspicuously absent.

Pressure on the pedal applies the rear brakes direct in the usual
manner and also engages the servo. The effect of the latter is dis-
tributed between the front and rear brakes, being therefore added
to the direct pedal effort in the case of the rear brakes. With the
leverages provided, this results in only about one-third of the total
braking being imposed on the front wheels, which, in combination
with the fact that—when the car is moving forwards—greater weight
is thrown upon the front axle during braking, renders it wvery
improbable that the front wheels can ever be locked.

The equalising of the servo pull to front and rear brakes respectively
is effected by a special “ T "-shaped balancing lever. A separate
equaliser is provided for both pairs of front and rear brakes to ensure
even braking on both sides of the car.

A diagrammatic representation of the whole system is shown in
Fig. 25, a more detailed view of the servo and its connections being
given in Fig. 28.
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DiaAGRAM OF ROLLS-ROYCE FOUR-WHEEL BRAKE SYSTEM.

Filg. 25
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A shaft operated by the pedal passes through the gearbox, and
on the near-side extremity of this shaft is mounted a lever coupled
by the links A with a lever Ar on the servo motor shaft. The lever
AT has inclined teeth or cams formed on the face of its boss, these
teeth engaging similar teeth formed on the boss of another lever,
Az, From the latter a rod A3 actuates the rear brakes through the
medium of the cqualiser Er.

The driven member of the servo carries two stops engaging one
or other of two levers mounted freelv on the shaft. Irom each of
these levers coupling rods, F and R, are carried to the T "-shaped
balancing lever T, rod F operating the brakes from the servo when
the car is moving forwards, and rod R when it is moving backwards.

From the balancing lever T, rod Tr operates the rear brakes
through the equaliser Er, its connection to the latter consisting
of a slotted fork, which permits direct operation of the rear brakes
by the pedal when the car is standing without affecting the
servo or the front brakes. The other arm of balancing lever T is
coupled by a link Tf to the front brake equaliser Ef, from which
ropes are carried to the levers B mounted on the front axle.

In order to prevent noisy contact of the front brake shoes with
their drums, the suspension link T of the balancing lever T is hinged
to the gearbox through a friction device, which damps the free
movement of the link.

For this purpose the link is provided with a boss, which is
split on one side and tightened on to the bearing by a bolt and
spring. The latter may be seen at Ts in Figs. 25 and 28.

The setting of this spring should not be altered.

Initial movement of the foot pedal engages the servo through
the medium of two star-shaped buffer springs, Z1 (Fig. 28), owing to
the inclined teeth riding upon one another and tending to separate
the two levers. Further movement of the pedal causes both levers to
move together, and actuates the rear brakes in the ordinary way.

These movements occur whether the car is standing or moving
forwards or backwards, and result in the rear brakes being applied
immediately the pedal is operated without any lag for the servo
to take up its duty.
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The degree of braking available without the servo assistance is
equal to that of 2o h.p. Rolls-Royce cars with no servo, and enables
a driver to shunt the car in awkward places with perfect assurance
that his brakes will respond without delay to the pedal movement.

When the car is running, in either direction, the servo actuates the
front brakes and also adds its effort to the direct pedal effort on the
rear brakes, operating through the medium of the “ T "-shaped balanc-
ing lever, the long arm of which is pulled upwards by one or other of
the coupling 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, Tig. 25) being employed. In order to avoid choking up of the
ratchet teeth by grit, small stones or other foreign objects, the teeth
are arranged pointing downwards.

T'o release the ratchet pawl, the button on the extremity of the
hand lever should be depressed.

Possible
Variations.

As already mentioned, the leverages are so
proportioned that of the total braking 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,
upon the condition of the brakes themselves. For instance, if oil
should reach the rear brakes, and so reduce their co-efficient of
friction, a greater proportion of the braking would be thrown upon
the front wheels, which is not desirable.

Conversely, if the front shoes become oily, the balance of
distribution will be upset in the other direction.

It is therefore very necessary that oil should be kept from the
brake surfaces, particularly in the case of the rear brakes.

Precautions to be observed in this connection are :—

(2) Periodically and regularly check that the oil escape holes in
the brake covers are clear.

(b) Fill the axle box only when it is warm after running, and
warm the oil before pouring it in,
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(c) Use the oil gun on lubricators adjacent to the brake drums
with great care.

(d) Clean off surplus oil from the front brake drum covers after
lubricating the steering pivots.

Adjustments. The only points in the system where any adjust-
ment is provided or is necessary are the following :—
(1) Rear Brakes ... The threaded rods coupled to the cam

operating levers below the ends of
the rear axle.

A serrated adjustment on the cam
operating shafts.

(2) Front Brakes

(3) Servo ... ... A serrated adjusting nut on the end of
the servo shaft.

These adjustments are dealt with in detail in the succeeding
paragraphs.

It is very important to observe that under no circumstances
should adjustment be attempted at any other points, for instance, by
altering the lengths of other brake rods or any of the ropes. These
are all carefully determined during the erection of the chassis, with a
view to utilising to the best advantage the lengths of the various levers,
taking into consideration the total movement of such levers from when
the brakes are new until the facings are completely worn out.

Any alterations to the lengths of these rods or ropes will virtually
shorten the lengths of some of the levers, and will interfere with the
correct functioning of the system.

Adjustment of Indication that adjustment of the rear brakes
Rear Brakes. is required is readily observed by noting the pedal

travel necessary to take up the clearance between
shoes and drums.

The pedal should be comparatively lightly depressed with the
hand, the floorboard being meanwhile removed and the serve
engaging mechanism watched. It is also advisable during this
operation to jack up cne of the rear wheels and get someone to turn
the wheel and to indicate when the brakes are applied.

Measuring from the top edge of the pedal towards the dash, the
first 1" of movement will be required to take up the servo

" -
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clearances ; a further 1}" of movement should 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",

As in the case of the foot brake, so with the hand brake therc
should be about §" of travel of the cables before the shoes come into
contact with the brake drums. This will be found to correspond
approximately with a movement of the brake lever from its fully *“ off ”
position to the third or fourth notch of its quadrant.

Fic. 26.

REAR WHEEL BRAKE ADJUSTMENT
{ Viewed from Below).

The method of adjustment is similar for both hand-operated and
rear foot-operated brakes, and is illustrated in Fig. 26, This is a view
looking from the underside of the axle.

The outside rods, ¥, actuate the foot brake shoes, and adjustment
is effected by removing the bolt ¥1 from the jaw ¥z, this bolt being
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secured by a castellated nut, slackening the small nut Y3, and
screwing the jaw further on to the rod ¥, to an extent depending on
the amount of adjustment required.

It is important that the amount of adjustment made to both these
rods should be the same. A convenient method of checking this is
to measure the distance between the collar Y4 and the jaw Yz.

Before replacing the bolts Y1 in the jaws, attention should be
turned to adjustment of the hand brake, if any is required.

All adjustment for the hand brake is made on the inside rod H
and the corresponding rod at the other end of the axle.

The adjustment is effected in a similar manner to that of the foot
brake, but it should be noticed that the bolt Hx of the hand brake
jaw H2 cannot be removed until jaw Yz is disconnected.

Care should be taken that the distance bush, which fits the eye
of each lever, is in position before replacing the jaw and bolt.

The adjustment of both brakes should be finally checked by
measuring the travel of the cable, as already described, when the
pedal or hand lever is moved from the ** off * position to a point where
the shoes just touch the drums.

The distance must be the same for both cables of each brake.

After replacing the jaw bolts and their nuts, split cotters should
be fitted to these, and the small nuts, H3 and Y3, tightened up.

The amount of adjustment provided is so proportioned that when
all has been utilised (jaws Hz and Y2 being against the collars Hg and
Y4 respectively), it is a sign that the brake shoes require re-covering,
and the makers should be consulted.

On no account should further adjustment be attempted, as, for
instance, by shortening the brake ropes or interfering with adjust-
ments within the brake drums, Such a course might result in
serious injury to the drums and shoes.

Adjustment of It should be borne in mind that the correct
Front Brakes. pedal travel is in no way an indication that the

front brakes are correctly set, because these are
entirely servo operated and their adjustment will not influence the
pedal travel.

CHAPTER VII.—CARE & ADJUSTMENT OF THE FOUR-WHEEL BRAKES. T03

Fia. 27. FRONT WHEEL BRAKE ADJUSTMENT.

The only indication that they require adjustment (apart from
an observed decrease in the front braking) is excessive movement
at the end of the levers B, Tig. 27, on the front axle. When lightly
pressed rearwards by hand the movement of this lever should
be 2" measured at the centre of its jaw pin for correct adjustment.
If appreciably more movement than this is required, it will be necessary
to utilise the adjustment provided. This is shown in Fig. 27. To
effect an adjustment proceed as follows :—

Remove the split cotter of the castellated nut J1, and unscrew the
latter. The cover J may then be removed, exposing the serrated
adjustment. As this cover also acts as a locking piece, it will be found
convenient to inark the position of engagement of its teeth with those
on the member Rf before removing it.
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The nut Gf should be un-screwed sufficiently to permit the
serrated member Rf to be moved clear of similar serrations on the
lever Lf. These two sets of tecth are marked respectively with
an arrow and figures o, 1, 2, 3, 4 and 5. If the brakes are being
adjusted for the first time the arrow will point to “o0.”

Having noted the relative position of these serrated parts,
they may be disengaged by tapping the lever Lf away from the wheel,
carrying with it the serrated member Rf. While holding the latter
in the hand, the lever should then be tapped towards the wheel again,
when the serrations will be disengaged.

The cam operating shaft, and with it member Rf, should next be
turned by means of a spanner on the hexagon K of the shaft until
the parts can be re-engaged one serration further towards the “on "
position of the cam operating shaft than before ; that is, after the
first adjustment the arrow will point to  1.”

Finally, re-tighten the nut Gf, re-fit the cover J, which also acts
as a locking picce for this nut, and replace the castellated nut Jr,
fitting a split cotter to the latter.

If any difficulty is experienced in getting the teeth of cover d to
engage with those on member Rf, the cover should be rotated slightly
and tried in different positions.

The brake clearances should be tested again after adjustment by
measuring the movement of levers B, as described.  This movement
must not be less than §” at the centre of the pin, otherwise the brakes

[

may “ drag.

1

Particular care must be taken that each front brake is adjusted a
like amount,

It should be observed that when the five teeth of adjustment have
been utilised, this is an indication that the shoes require new facings.

On no account should further adjustment be attempted by, for
instance, interfering with the lengths of any of the brake rods or
ropes,

Apart from testing for the need of adjustment of the front brakes,
it is important to test from time to time that the shafts and joints on

the axle are free by pushing down the levers Lf with the hand, or by
moving levers B similarly.
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The mechanism should feel free, and be returned sharply to the
“ off ”” position by the pull-off springs.

If any tightness is found, the cause must be investigated‘ and
removed, otherwise there is a danger of the brakes  dragging”
and becoming damaged.

FiG. 28. THE SERVO MOTOR AND ITS CONNEGTIONS.

Adjustment The servo is of the dry, disc-clutch type, and
of the Servo. should run zo,000 miles without the need of any
adjustment.

If adjustment is necessary, it is cllected by screwing up the
nut Z (Fig. 28).

This nut is locked by 25 rounded serrations formed on its face,
which engage similar serrations on a washer, which is sect?red
against rotation relative to the shaft. The depth of these serrations
is carefully proportioned to give the correct clearance of the servo,
the nut being turned so that the teeth lightly ride over each other

and engage again.
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On no account should force be used in this operation, as such
treatment would nullify the object of the teeth, namely, to ensure
the correct clearance with very little trouble.

After effecting adjustment in this way, care should be taken to
see that the serrations are in proper engagement,

The adjusting nut should not be screwed up more than one
serration—that is, 5 of a turn—without testing the servo adjustment.

To test the servo adjustment the pedal should be depressed lightly
by hand, as when testing the rear foot brake adjustment. But in this
case it should only be depressed sufficiently to engage the servo
without appreciably compressing the buffer springs Z1, and just
short of moving the lever Az rotationally.

The pedal travel should then be not less than }" measured at
the top of the pedal towards the dash.

It must be realised that this movement is entirely due to the
servo clearance, and does not alter the rear brake clearances.
Hence, lever Az is not moved rotationally, as mentioned.

Another method of testing for the correct servo clearance is by
measuring the gap on the straight or axial sides of the inclined teeth
between levers A1 and Az,

Tt should be possible to insert a ‘025" fecler gauge at this point
when the servo is engaged lightly.

After adjustment, the servo clearance should always be checked
again by one or both of the methods cxplained.

IEmphasis is laid on this point, as obviously a ““dragging ™ servo,
due to abuse of the adjustment provided, would result in dragging
of the brakes on all wheels.

The bearings of the brake cam and operating
shafts on both front and rear axles are provided with

Lubrication.

lubricators to take the oil gun.

Four of these will be found on the front axle, as shown in Fig. 27
at Br and | (same on other side), and six on the rear axle, as shown
in Fig. 26 at V, V1, and just above the boss W (same on other side).

Gear oil should be injected into these every 1,000 miles, or
fortnightly, as directed on page 33. The intensifier should not

i
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be used on lubricators V, and care must be taken to oil sparingly
in the case of the lubricators on the bosses W on the rear axle, and
I on the front axle. These being located on shafts which enter
the brake drums, there is a risk of oil reaching the brake surfaces if
too much is used.

In this connection it should be observed that spouts are arranged
on the brake covers just below the rear axle, as shown at X in Fig. 20,
in order, as far as possible, to drain away oil, which otherwise might
reach the brake surfaces. These should be inspected frequently and
kept clear of any obstruction. In the case of the front brakes, a
drain hole will be found in the covers beneath each brake cam shaft,
which must also be kept clear.

After lubricating the steering pivots, as directed on page 33, care
must be taken to clean off all excess oil thoroughly, as this will run
down the outside of the brake drum covers, and is liable to work into
the drums (see page 114).

Other points of the brake mechanism requiring periodic attention,
as directed on pages 33, 34 and 35, are shown in certain of the illustra-
tions ; for instance, the lubricator of the hand brake lever fulerum
is shown at P in Fig. 25.

The rear foot brake equaliser 1s shown at Er in Figs. 25 and 28,
and that for the hand brake equaliser at Eh in Fig. 25.

The front brake equaliser is seen at Ef in Figs. 25 and 28.

The lubricator for the pedal fulerum will be found on the shaft
which carries the brake and clutch pedals.

In addition, there is a number of joints and links of the rods and
levers which must be oiled with the oil can every 1,000 miles or fort-
nightly, as instructed on pages 33, 34, and 35.

Two such points are on the servo shaft in the form of oil holes,
one of which is shown at N in Fig. 28, and the other is located just
behind the servo supporting plate at K. Only a drop or two of oil
should be inserted at these points.

Tixcess of oil at the hole N must be carefully avoided, as it may
result in oil working through the servo sl}aft to the friction surfaces.

In this connection it should be noted that drain holes are drilled
around the servo as shown at O. Drain passages will also be found
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at the back of this member. It is important that all these should
be kept free from obstruction and oil, the servo being designed to
function with no oil on its friction surfaces.

Qil on If, owing to overfilling of the axle casing, too liberal
Brakes. use of the oil gun on lubricators adjacent to the brake

drums, omission to wipe excess oil off the brake drum
covers after lubricating the steering pivots or choking up of the oil
drain channels referred to, the brakes become oiled up and ineffective,
it will be necessary to remove the hubs (see pamphlet, ““ Care of
Dunlop Wheels,” at end of book).

The brake coverings should then be well cleaned by scrubbing
with a stiff brush dipped in petrol, and the drums wiped clean on the
insides.

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

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

As is well known, this factor varies greatly, being best on dry,
fi'm roads, and worst on wet or loose-surfaced roads,

It is therefore very necessary for a driver to use his brakes
with due regard to the conditions of the road, especially when rounding
a curve or Corner,

Violent braking under such circumstances—whether only the rear
wheels are braked or all four—is far more likely to produce a skid
than when the car is proceeding along a straight road.

This is due to the fact that a locked wheel ceases to have
any tendency to proceed in its normal direction of rolling, and may be
comparatively easily induced to move sideways. Further, a wheel which
is braked almost to the limit of its adhesion to the road, that is to say,
which is on the point of skidding, is much more easily deflected from
its normal course.

When rounding a corner heavy side stresses are set up due to
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centrifugal force, and the conditions then present, if the rear wheels
are locked or heavily braked, all favour a serious rear skid,

Such a skid, with a little skilful driving, may usnally be corrected.

A front wheel skid, however, is incomparably more dangerous, as it
is insidious and difficult to detect at the outset, and cannot be corrected
so long as the front wheels are locked, there being then no steerage-
way on the car,

The first intimation which a driver usually 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 ahead.

In fact, on a greasy road a driver may not realise that the front
wheels are locked until he attempts to steer the car,

The only course then is to release the foot brake, when steerage-
way will usually be recovered.

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

Drivers should cultivate the habit of always releasing the
brakes when actually turning a corner. The power of retardation
provided is so great that there is no necessity for the full power of
the brakes to be used on a turn,

Therefore, it is necessary to use the brakes with the greatest
discretion when the car is rounding a curve, and with due consideration
for the state of the road.

Experienced drivers will know that this applies to any form of
braking, but with four-wheel brakes—with their increased powers
of retardation—it will be obvious that still more care is necessary.,

Also, one should remember that following traffic may not possess
the rapid retarding powers of the Rolls-Rovee with four-wheel brakes.
Therefore drivers should continually keep themselves aware of the
presence of any overtaking vehicle in order that the latter may be
warned in time to prevent a rear collision if the Rolls-Royce 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 thereby greatly reduced.  Pressure should be
g1
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applied to the pedal steadily, and so adjusted that the rear wheels
are just short of skidding.

The maximum braking will then be available.

When stopping the car by means of the foot brake, this should be
cased off when the car comes to rest, in order to avoid any shock or
jerk to the passengers. It is found that this shock is most pronounced
when the car is proceeding at quite slow speeds, and is then brought
to a sudden standstill.

The hand brake should be used for holding the car when
stationary.

Apart from the comfort of passengers and the safety and con-
venience of other road users, it must not be forgotten that the practice
of braking heavily and frequently will inevitably make itself felt in
the matter of tyre wear and cost of renewals.

The latter should not be greater with four-wheel brakes than
with only rear wheel brakes.

If it is found to be so, then the fact can be taken as an indication
that the driver is habitually taking too great an advantage of the
retarding abilities which the brakes provide.

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

Special consideration has been given in the design both of the
servo and of the brake drums to the provision of adequate means
of cooling the friction surfaces. There is no need to use foot and
hand brakes alternately on a long hill.

1f chains are fitted to the rear wheels for driving on snow and ice,
it is necessary also to equip the front wheels similarly. If this is not
done, the front wheels will certainly be locked by application of the

foot brakes due to the greater adhesion of the rear wheels.
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CHAPTER VIIL

Clutch and Transmission.

Clutch Adjustment—Dressing of Clutch Friction Surfaces— Lubyi-

cation of Clutele Mechanism—Gearbox—Universal Joints—Back Axle.

A part sectional elevation of the cluteh is shown in Fig. 29.

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

‘1"0111' levers, R, are provided for clutch withdrawal purposes,
their ends being pressed inwards on operation of the clutch pedal by
the sliding sleeve D, actuated through a ball thrust bearing and
trunnion. .

Owing to these and other features, operation of the clutch is very
smooth and light, and gear-changing is greatly facilitated.

Clutch No adjustment is provided for spring pressure,
Adjustment. the springs being proportioned to render this un-
necessary in the life of the clutch.

An adjustment is provided, however, to ensure an equal out-
ward movement being imparted to the clutch ring E by each of
the four levers on withdrawal. This takes the form of fou; tappets,
F, abutting the ends of levers R, and locked by nuts G.

Normally, it should be possible to raise the clutch pedal with
the fingers about §” when the footboards are in position. If, owing
to bedding down of the fabric, this is not possible, clutch slip may
occur owing to the clutch being prevented by the footboards from
proper engagement,

Under these circumstances, the clutch-pit inspection cover H
should be removed, and, after slackening locknuts G, the tappet




|

114 Cuapter VIII—CrutcH AND TRANSMISSION.

FiG. 29, PART SECTIONAL VIEW OF CLUTCH.

screws F oshould be unscrewed until there is -ozo” clearance, measured
with a feeler gauge, at the point J, i.e. between the inner ends of
the levers and the withdrawal sleeve D.

During this operation, the pedal must, of course, be in a position
corresponding with that which it occupies when raised against
the lower side of the footboards, the latter being removed to gain
access to the clutch pit.

A convenient method of ensuring this is to prop up the pedal
lightly by means of a piece of wood between it and the dashboard
before removing the foothoards.

It is of vital importance that this clearance should be equal for
cach of the four levers, the pedal not being moved during the

adjustment.
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When the necessary clearances have been obtained, the nuts G
should be locked with care.

Dressing of Should it be considered that the clutch is
Clutch Friction  operating harshly, the setting of the clutch
Surfaces. levers should be verified, as described in the

preceding section.
If the trouble persists with these adjustments correctly set, then
it is possible that the friction surfaces are in need of aslight degree of
hubrication,

The best form of lubricant is a mixture of half engine oiland half

paraffin.  This should be applied in the following manner :—

(1) Remove the clutch pit inspection cover.

(2) On turning the engine by means of the starting handle, four
small holes at go” will be observed in the rim of the Hywheel.
Inject with a syringe (if available), or otherwise with the oil
can, about an eggcupful of the lubricant into the four holes
(one-quarter of the amount into each hole), whilst the clutch
pedal is depressed.

(3) Start engine and operate the clutch repeatedly, taking care
to slip it a reasonable amount in order to distribute the lubri-
cant thoroughly over the surfaces.

(4) Inject a second eggeupful of lubricant as before, and repeat
the former process of operating and slipping the clutch. Any
excess of lubricant will escape through a drain hole in the
clutch casing.

(5) Replace the inspection cover,

Lubrication The warious joints and bearings of the clutch-
of Clutch striking mechanism should be Inbricated periodically
Mechanism. with an oil can, as dirccted in Chapter II.

There is an oil-hole, L, in the clutch trunnion,
into which a few drops of oil should be inserted for the Iubrication
of the ball thrust bearing every 2,000 miles, as mentioned on page 30.

The clutch shaft, which is hollow, is spigotted at its forward end
in the crankshaft on a ball bearing shown dotted at M.
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Provision is made for the lubrication of this bearing by means
of 2 small hole, N, through one side of the clutch shaft. A few drops
only should be inserted every 5,0co miles, as directed on page 38.

It is very important not to over-oil at this point, as excess of oil
will find its way on to the clutch surfaces and cause trouble.

The bearings of the hollow clutch withdrawing shaft should be
lubricated every 2,000 miles by injecting engine oil into the open end
of the shaft S (Fig. 28), as directed on page 36.

The fulerum pins of the levers R should also be lubricated every
2,000 miles, as dirccted on page 30

Gearbox. The gearbox is of the usnal sliding type, the two

main shafts being supported in three bearings each.
The extra bearings contribute largely to the permanent silence of the
gears, and, in the case of the third motion shaft, relieve the spigot
bearing of much of its load.

Lubricant is inserted into the box by unscrewing the filler plug
shown at C (Fig. 28).

It is very necessary that the oil should be well warmed  before
introduetion, in order to reduce its viscosity. It is also important
that the filling-up should be done when the gearbox is warm after
running as otherwise a false level will be obtained.

0Oil should be poured in until the level reaches to the mouth of
the filler spout.

The oil level should be inspected every 5,000 miles, as directed on
page 38.

Every 10,000 miles all oil should be drained out by removing plug
K (Fig. 29), and fresh oil inserted, as directed on page 39.

A worm-driven connection is provided on the gearbox for the
speedometer, the drive ratio being suited for the speedometer which

is supplied.

Universal The propeller shaft universal joints are enclosed,
Joints. and provided with oil gun lubricators,

The driven portion of the forward joint is mounted
on serrations of the propeller shaft, so that it can slide in order
fo permit of “ plunging " movement.
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As the work which these joints have to perform is heavy and
continuous, the importance cf their careful lubrication cannot be
overestimated.

As directed on page 33, it is recommended that one charge of
the “intensifier ” barrel of the oil gun should be injected into each
joint every 500 miles, or weekly, gear oil being used.

FiG. 30. OIL LEVEL PIPE IN BACK AXLE CASING.
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Back Axle. The back axle is of the * full floating ™ type,
the road wheels being mounted solely on extensions
of the axle tubes. .

The final drive is by spiral bevel gears.

In connection with lubrication of the axle, a point to be borne
in mind when adding oil is that the oil level is determined by a stand-
pipe which projects the required height into the box, and is normally
closed at its bottom end by a plug.

This pipe is shown at A (Fig. 30), and the plug at B. The latter
should be removed during filling, which, as in the case of the gear-
box, should be done when the axle is warm after running.

On removing the plug, a little oil may run out, but it should not be
inferred from this that there is sufficient oil in the casing, as such
oil is probably only what has been trapped in the standpipe.

Warm oil should be poured in through plug-hole @ until it just
commences to run out of the lower hole, and the plugs carefully
replaced.

The ol level should be checked every 5,000 miles, as directed
on page 38.
The oils recommended for use in the hack axle are given on page 28,

Every 10,000 miles all the oil should be drained out and replaced
with fresh oil, as directed on page 39.

To do this standpipe A must be removed by unscrewing the
serrated nut into which plug B is screwed. A locking washer is
arranged with its tab bent into a serration of this nut. This tab must
first be bent clear, when the nut can be unscrewed with the special
spanner provided.,

When replacing it a new locking washer must be used, and its tab
bent into a serration.
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CHAPTER IX.

Steering, Shock Dampers, and
Road Springs.

Steering Column and Box—Steering Arms and  Joinis—Steering
Pivots—Hydraulic  Shock Dampers—Shock  Damper Connections
Road Springs.

Steering Steering is by worm and nut, a double ball thrust
Column  bearing being carried on the column a short distance
and Box. below the steering wheel.

It it be found, after a considerable time, that a
shight rattle develops in the steering and a certain amount of
is present, this may be due to the need of adjustment

»

“ backlash *
of the ball thrust bearing.

To do this, the serrated locking ring on the column must be
released with the special spanner provided, and the knurled housing
screwed down, the fingers only being used in the latter operation.
The locknut should then be re-tightened.

The cover which encloses the ball thrust bearing should be lifted
with the fingers every z,000 miles, or monthly, and a few drops of
engine oil injected into the thrust bearing, as directed on page 30.

The cover of the worm-and-nut mechanism casing is provided
with a filling plug. '

Every 2,000 miles, or monthly, as directed on page 30, this plug
should be removed, preferably when the box is warm, and the level
of oil inspected. If necessary, gear oil should be poured in until it
is on the point of overflowing from the plug orifice.

Steering Arms The steering gear should be examined regularly
and Joints. every 2,000 miles, or monthly, as directed on

page 30, to see that all bolts are tight, joints in
good adjustment, and well lubricated.
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It should be noticed particularly that the steering arms are tight on
the stub axles, and that all the nuts and bolts securing them are tight.

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

The ball joints of both side and cross steering tubes are provided
with oil gun lubricators, and gear oil should be freely injected every
300 miles, or weekly, as directed on page 3z.

The joint at the rear end of the side steering tube is shown in
Iig. 31.

FlG. 31. REAR END OF SIDE STEERING TUBE.

The bearing pads of the ball are spring loaded, being self-adjusting
within certain limits, and means are provided for restoring the original
setting. This should not normally require attention except when the
car is undergoing a general overhaul, but the correct setting is
important. It is as follows : When the cap E is unscrewed a nut and
locknut will be seen. These are screwed on a stem formed integral
with one of the bearing pads. The face of the inner nut should stand
‘000" away from the end of the guide through which passes the stem.

CHAPTER IX.—STEERING, SHOCK DAMPERS & ROAD SPRINGS, 12T

In addition to being tightened against one another, these nuts are
further locked by means of a washer with tabs bent against flats
of the hexagons.

In setting the clearance of '006" these tabs must first be bent clear
and the nuts then released.

The clearance is conveniently set by first screwing the inner
nut lightly up to the guide and then unscrewing it approximately
one-eighth of a turn.

I

[T

R

FIG. 32, CROSS STEERING TUBE.

It should afterwards be locked by means of the lock nut and tab
washer, and the cap E should finally be replaced.

The joints provided at the forward end of the side steering tube
and at either end of the cross steering tube, respectively, are all three
similar in design, and are spring loaded.

To adjust them, the bolt A (Figs. 32 and 33), which is fitted with
a castellated nut, should be slackened, and the locknut B unscrewed.
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The screw € must now be turned in a clockwise direction with
the key provided until just tight, and afterwards turned back one-
eighth of a turn.

The bolt A should then be re-tightened and fitted with a split
cotter, and nut B screwed up.

When the joints are correctly adjusted, it should be possible to
partially rotate the side and cross steering tubes with the hand without
undue effort, and at the same time no slackness should he present
in any of the joints.

Steering Gear oil should be forced into the steering pivots
Pivots.  frecly every 500 miles with the oil gun, as directed on
page 33.
The lubricator of one pivot is shown at D (Iig. 33).

It is preferable during this operation that the axle should be
jacked up, in order to give the oil a better chance of reaching the
loaded surfaces of the pivot pin.

Care must be taken not to over-lubricate at these points because,
as mentioned on page 109, excess oil, which runs down the outsides of
the brake drum covers, is liable to find its way into the drums and
reduce the effectiveness of the brakes. Any such excess oil must
therefore be carelully wiped off after lubrication.

The nuts which secure the steering levers to the stub axles should
be inspected at intervals to see that none is loose and retained by
the split cotter alone.

Hydraulic Hydraulic shock dampers of Rolls-Royee design
Shock and manufacture are fitted to both front and rear
Dampers. axles, as shown in FFigs. 32, 33 and 34.

Unless it is obvious that the effectiveness of the shock dampers
has become reduced, or undue Jeakage of oil is apparent, no attention
whatever will be necessary for 10,000 miles of running, with the
exception of lubrication and adjustment of the joints of the connecting
links as described later.

After 10,000 miles running, it is necessary to inspect the oil level
in the shock dampers as directed on page 39.

TFor this purpose a filling plug, O, is provided, arranged at such
a height in the casing as to control the maximum oil level.
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As it is of vital importance that only perfectly clean oil of the
correct brand should be used, the following precautions must be
observed :—

(a) Before attempting to remove the plug O, both the plug
and the shock damper casing adjacent to it must be cleaned
very carefully with a brush dipped in paraffin, in order to
avoid the possibility of dirt entering the hole when the
plug is removed.

(b) Only Wakefield's Castrol “ F " oil must be used, and before
inserting this, it should be filtered through a fine gauze.
Filtering is greatly facilitated if the oil be first warmed
to about 75° C.

Fia. 33.
FRONT HYDRAULIC SHOCK DAMPER AND FRONT END OF SIDE STEERING TUBE
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The importance of such cleanliness cannot be over-emphasised.
A very small particle of foreign matter in the oil may lodge under
one of the valves and impair the effectiveness of the shock damper.

The plug O can then be removed with a box spanner, and the
oil level restored, if necessary, fo the bottom of the plug hole. When
replacing the plug, care must be taken that its washer is in
position.

Each shock damper consists of a piston operating in a cylinder
which is maintained full of oil, the latter being displaced from one
end of the cylinder to the other, past spring-loaded valves. The
loading of the valves is such that greater resistance is offered to
movement of the piston corresponding with downward movement
of the axle relative to the frame than to upward movement of the
axle.

In order to ensure that the working chambers shall be maintained
full of oil, each end of the cylinder is provided with a ball valve
controlling a passage which leads to an oil reservoir, the valves
being located beneath screws M.

If there should be any shortage of oil in the working chambers,
movement of the piston will cause one of these valves to lift and
admit more oil from the reservoir, the oil passing through a gauze
filter carried by the plug F.

As the presence of any air bubbles in the oil within the working
chambers seriously impairs the effectiveness of the shock damper,
special means are adopted to expel such air. Located at the highest
point of the pressure system is a very small hole, normally closed
by a ball valve, which communicates with the upper part of the
oil reservoir.

Any air present in the oil is easily expelled through the hole,
but the size of the latter is too small to allow any appreciable quantity
of oil to pass. The ball valve prevents air being drawn back into
the working chambers.

In spite of these precautions, however, the effectiveness of the
shock dampers may be impaired owing to insufficient oil or to the
presence of dirt in the oil.

This will be apparent by an increased liveliness of the front
springing, and also, possibly, by the development of peculiarities in
the steering.
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In such circumstances, and assuming ample oil is present in
the reservoir, the ball-controlled air leak should 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 care must be taken to cleanse the cap and adjacent parts
with a brush and paraffin, as in the case of plug O, to avoid the
possibility of dirt getting into the shock damper. The plug Kr
should first be unscrewed, and then the cap K, care being taken
not to lose the 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 beneath the parts K and K1, and must
be replaced.

As it is so very important that the shock dampers should be

maintained always full of oil, evidence of any undue leakage should
at once be reported to Rolls-Royce Ltd.

The connecting links of front and rear shock
dampers are similar in design, therefore the notes
which follow apply to both.

Shock Damper
Connections.

In order to lubricate the ball and socket joints, gear oil should be
injected freely through the lubricators J, Figs. 33 and 34, by means
of the oil gun every 500 miles or weekly, as directed on pages 32 and 33.

The adiustment of the joints should be tested frequently.

If adjustment is found to be necessary, it is effected by releasing
the lock nut G, and screwing up the set-screw H until the loose-
ness disappears,

The bearings of both upper and lower joint balls are adjusted
simultaneously by this operation.

When the adjustment is correct, it should be possible to rotate
the connecting link slightly by hand, but no slackness should be
present.

If it should become necessary to disconnect the shock damper
from the axle for testing or other purposes, this is done most
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FiG. 34. REAR HYDRAULIC SHOCK DAMPER.

conveniently by removing the split cotter at the bottom end of the
Jink and unscrewing the cap L

The link may then be pulled off the bail.

When replacing it the lock nut G should be released in the
tirst place, and the set-screw H unscrewed a few turns. After
replacing the cap L and its split cotter, the adjustment must be
re-set as described.

Road The road springs are encased in leather gaiters fitted
Springs. with oil gun lubricators.

Engine oil should be injected through these every 1,000
miles, or fortnightly, three or four turns being given on each
Inbricator as directed on page 35.

The shackles and pins are also fitted with oil gun lubricators,
and require careful lubrication every 500 miles, as directed on
pages 32 and 33.

It is advisable to inspect all spring bolts and clips occasionally
to see that these have not worked loose.
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CHAPTER X.

Water Cooling System.

Waier Pump — Re-packing Pump Gland — Water Temperature
Warning Lamp—CQuverheating—Radiator  Shullers—Water  Level in
Radiator—Frost—Fan.

Water The centrifugal water circulating pump is fitted with
Pump. a special double packing gland designed to facilitate

lubrication, and thereby reduce wear, and also to reduce
the possibility of leakage.

A screw-down greaser is provided for lubricating the gland and
bearings.

It should be filled with grease every 500 miles, or weekly, and
screwed righ! down, as directed on page 33, there being a washer
inside the cap to make a watertight joint.

Re-packing In Fig. 35 the pump is shown removed from the
Pump Gland. engine, with the gland dismantled for re-packing.

If leakage occurs at the gland, the knurled cap J
should be screwed by hand, no tools being wused, in an anti-clockwise
direction viewed from the radiator, the thread being left-handed.

When the cap has been screwed up as far as possible and leakage
still oceurs, the gland will require re-packing, for which purpose
the system must be drained by opening tap K, and the pump
removed bodily.

To do this, the inlet and outlet pipes at L and M respectively
must be disconnected, and the cap holding the pump to the crankcase
bracket removed. The pump can then be withdrawn, the serrated
end of its shaft being a sliding fit in the coupling.

The cap J should then be unscrewed by turning it in a clockwise
direction, and bearing E removed.
1
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FiG. 35. WATER PUMP WITH GLAND DISMANTLED.

The packing F is divided into two portions by the ring G, into
which grease is fed by the lubricator.

It the bearing E is found to be pressed in as far as its flange will
allow, then one or both of the packings will require to be renewed.

Under these circumstances, application must be made to Rolls-
Royce Ltd. for new packing rings, as these are of a special type and
material.

When reassembling the gland it must be seen that the slot, Gr,
in the ring, G, registers with the lubricator hole H.

When replacing the pump, a “ Dermatine ” washer should be
fitted on the outlet flange, and care must be taken that the pump is
correctly located in its bracket before tightening the holding-down
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cap and the outlet flange set-screws, otherwise there is a danger of
the pump and the outlet pipe being strained.

The connections of the instrument board
warning lamp are shown in the electrical
diagrams, Figs. 4 and 5.

Water Temperature
Warning Lamp.

As explained on page 20, the lamp is arranged to becomeilluminated
when the temperature of the cooling water approaches boiling point.
Overheating. Overheating may be due to one or more of the
following causes :—

(@) The fan belt may need adjustment (see page 132).

(b) The hand ignition control may be too much retarded (see
page 22).

(¢) The continued ascent of a long steep gradient under adverse
circumstances at full throttle and too high a gear. There will
be less tendency to overheating if the gear is changed to the
next lower and the throttle opening is reduced.

(@) The petrol mixture may have been kept too weak.

(e) The adjustment of the radiator shutters may have been
neglected.

Radiator
Shutters. condition, because it will not then be running efficiently.

The engine must not be allowed to run in too cool a

The best working temperature lies between 70% and go® C.

In order to enable the driver to adjust this temperature to
meet varying road conditions, shutters are provided on the radiator
which are controlled from the instrument board.

There is also a thermometer fitted in the cylinder water jacket
which indicates the jacket temperature on a gauge on the instrument
board.

When starting from cold, the shutters should be closed until the
water reaches the minimum temperature of 70° C.

When driving, it is not necessary to readjust the shutters as long
as the temperature is somewhere between 70° and go® C., as any




——

130 CHAPTER X.—WATER COOLING SYSTEM.

temperature between these two extremes represents a reasonable
condition for the engine.

The temperature should always be regulated with reference to the
thermometer readings, by day or night, and the red warning lamp

regarded as an emergency warning indicating that some attention is
required.

On all occasions when the engine is stopped, the shutters shounld
be closed in order to preserve the high temperature of the jacket
water as long as possible.

The joints of the shutter control mechanism should be lubricated
with the oil can every 2,000 miles, or monthly, as directed on page 36.

Water Level The contents of the radiator should be inspected
in Radiator.  daily and more water added if Necessary.

The level should stand between 317 and 44" from the top of
the filler spout.

If it is often found necessary to add water, the system should be
inspected for leaks.  Loss of water has also been traced to forgetfulness
on the part of the driver to open the radiator shutters, which has
caused boiling, although the driver has been unaware of it at the
time.

Every 5,000 miles, or half-yearly, as directed on page 37, the
system should be thoroughly drained by opening the tap sitnated just
below the pump, and refilled with clean, soft water, a strainer always
being used,
Mascots. A heavy or cumbersome mascot should not be carried
on the radiator filler cap, as it is liable to cause fracture
of the joint between the filler spout and the top of the radiator,

A special mascot of a distinctive type, and designed exclusively
for use on Rolls-Royce cars, can be obtained at an extra cost on appli-
cation to the makers.

Frost. When there is any likelihood of the car being exposed

to a temperature below freezing point, the cooling system
should be drained by opening the drain tap K (Fig. 35), situated on
the pump inlet,

FiGg. 36. FAN BELT ADJUSTMENT.

Before attempting to turn the crankshaft for starting after exposure
to frost, ket water should be poured over the water pump to 'thaw any
particles of ice which may be present in the casing, and which would
probably damage the impeller. Hot water should also be used for
filling up the radiator.

Under extremely cold climatic conditions, an anti-freezing mixture
may be used if desired.
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The most suitable mixture is obtained by adding 20 per cent.
of denatured alcohol or methylated spirits to the water. This will
lower the freezing point to about 12°F.

As the alcohol will in time be reduced by evaporation, the radiator
should under such circumstances be filled up when necessary with a
mixture of half alcohol and half water.

If plain water be used and the weather very cold, it is best to keep
the engine running when the car is left standing; it is also a good
plan to throw a rug over the radiator, in addition to closing the
shutters when the car is at rest.

Fan. A spring-lid lubricator is provided on the fan bracket
as shown at A (Fig. 30) for lubrication of the fan ball
bearings.

A few drops of engine oil should be injected every 5,000 miles,
as directed on page 38.

The tension of the belt should be tested every 2,000 miles, or
monthly. It should be kept only gently tight.

Adjustment is effected by slackening the hexagon locknut B
with a spanner and screwing down the knurled nut C with the
fingers until the required belt tension is obtained, afterwards securely
re-locking with a spanner by means of nut B.

When all the adjustment has been utilised, a link must be removed
from the belt, and adjusting nut C screwed back a suitable amount.

If the climatic temperature is consistently low, it may be advisable
to remove the fan belt. Under such circumstances, however, one
must carefully notice that the jacket water is kept within the prescribed
temperature limits and not allowed to boil.

e =l
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CHAPTER XI.

Rolls-Royce School of Instruction.

We desire to advise customers that we maintain a Drivers'
School of Instruction at Seleng House, Ewell, Surrey. The premises
are well equipped, there being one car for actual driving on the road,
and a chassis complete in all details, on which general instruction is
given, and on which gear changing methods are practised. A complete
set of the units of the chassis is provided, which are taken apart and
demonstrated to the pupils. There is also a complete set of the
wiring system laid out on a table, which makes it easier for a pupil to
understand than if it were on a chassis.

The School is intended for men who are experienced drivers, but
who require tuition in Rolls-Royce methods to ensure that the car in
their charge is kept in the best possible manner,

Only those who are engaged to drive Rolls-Royce cars can be
accepted for instruction.

The School is of great benefit to customers with old type Rolls-
Royce cars who intend getting a new chassis, as all the new parts are
carcfully demonstrated to the pupils.

The course recommended occupies two weeks, and drivers under
instruction can be boarded and lodged during the period of tuition.
At the end of the course there is an examination, in which customers
are asked to allow their drivers to take part.

In cases where the car will be in the hands of the owner-driver,

" Rolls-Royce Ltd. are pleased to afford facilities for the owner to

receive a course of instruction.  As far as possible this will be arranged
to suit the owner's convenience.

Forms giving the conditions under which men are received in

the School of Instruction will be forwarded to customers on
application.
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Care of Dunlop Wheels and Tyres.

Kemoval of Wheel—Care of Wheels— Lubrication of Wheel Bearings
-Removing  and Dismaniling Front Hubs — Re-assembling  and
Replacing Front Hubs—Removing and  Dismantling Rear Hubs—
Re-assembling and Replacing Rear Hubs—Care of Tyres—Inflation
of Tyres — Concussion Bursts — Cuts — Misalignmen! and Wheel
Tyregularities — Mususe of Brakes and Clulch — Driving in Tramzeay
Lines — Oil and Grease — Tyre Wear and Noise — Tube Damagc'-_—
Wired Twvres— Valves—Handling of Wired Tyres on Well-Base }fz‘ms

Removing a Tyre—Adhesion of Tyres to Rims—DRefitting a Tyre
Special Nole — Spare Tyre — Inner Tubes — Balancing of Front
Koad W heels. '
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FIG. 1. REMOVING DETACHABLE WHEEL.

Removal of

Dunlop detachable wire wheels are fitted, and a
Wheel.

special spanner is provided in the tool-kit for removing
and replacing them.

In Fig. 1, the spanner is shown in position on a wheel.
Before using the spanner, the central screw P must be unscrewed

R
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as far as possible. After jacking up the car, the spanner can be
placed in position by pressing the levers Q to clear the shoulder on
the hub nut. On releasing these levers, it should be noticed that
they correctly fit into the groove provided for the purpose.

Screw P should then be turned until the serrations of the locking
plate R are seen to be clear of those on the hub nut. The latter
can then be turned in an anti-clockwise direction and the wheel
withdrawn.

The thread of the hub and nut is right-handed for all wheels.

When replacing a wheel, care must be taken that the engaging
surfaces, serrations and threads of both hub and wheel are free from
road grit and other foreign matter. Preferably, they should be
slightly greased.

The hub nuts must be tightly serewed up by means of the special

spanner, and the use 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 direction, in order
that its serrations shall engage those of the hub nut.

It should be observed that when jacking up a rear wheel care
is necessary that the head of the jack is arranged in the proper
position. It should be immediately benecath the axle, between the
two “ U ™ bolts which secure axle and spring together.

Care of Every 2,000 miles hub nuts should be tested for
Wheels tightness with the spanner.
(Important). On no account should the car ever be run with

a wheel even slightly loose, as this will cause irreparable
damage to the serrations and screw threads.

It is necessary to try each hub nut periodically with the spanner,
and tighten if necessary. In order to tighten the hub nut, it is
necessary for the locking plate to be forced back by means of
rotation of the small lever P until its serrations are disengaged
from those of the hub nut.

Care must be taken when driving close to a high curb to avoid
catching the projecting spokes of wire wheels, Very serious damage
may thus be done to the wheel.
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Lubrication The wheel bearings are filled with ball-bearing
of Wheel grease in the first instance, and should run a long
Bearings. period without attention,

FIG. 2. SECTION OF FRONT HUB.

Removing and A section of the front hub is given in Fig. 2.
Dismantling To remove the hub, after removing the wheel, the
Front Hubs. screw A must first be taken out and replaced with

the special tool B, shown in position in Fig. 3.
Nut C should then be screwed up until the locking plate D is pressc:d
mwards, clear of the split ring E. The latter can then be removed
by inserting a screwdriver or other suitable tool through one of
the slots on the edge of the hub. '
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The nut C should then be slackened and the stud B unscrewed,
allowing the locking plate D to be pressed out by the large coil spring
F. This spring can then be removed.

The cap G must next be removed.

It is secured by the nut Gr, which is locked by a spring ring Gz.
After rzmoving the latter, the nut can be unscrewed with the special
spanner provided, the thread being right-handed.

E G2

J
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FiG. 3. ToOL IN POSITION FOR REMOVING LOCKING RING.

With the cap G removed the stub axle nut 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 side.

After remeving the split cotter, nut H should be unscrewed, when
the hub, together with its ball-bearings, may bhe withdrawn from the
axle.

If any difficulty is experienced in this operation owing to the
ball races being a little tight on the axle, a wheel should be
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 through the inner bearing.

To remove the latter, the locking piece J must be removed and
the cap K unscrewed.

It has a 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.
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A jJoint washer, K1, is arranged between the flange of the cap K
and the hub.

It is important to see that the front hubs fit their axles without
looseness or excessive end play, as undue slackness might cause a
breakage through the shocks that would result.

The ball races should be cleaned and carefully examined for signs
of rust or deterioration. If the races or balls are rusty, they must
be discarded.

Re-assembling When re-assembling the hub, the ball races
and Replacing should be packed with Hoffmann ball-bearing
Front Hubs. grease, and about one-half to three-quarters of a

pint (approximately one-half to three-quarters of
a pound) of grease wiped round so that it forms an annulus on the
inside of the hub shell about % in. thick.

All internal parts should also be smeared with grease.

The large race should be replaced first, followed by the retaining
cap K and its joint washer K1, the cap K being filled with grease in
order that the latter may be forced into the ball race as the cap is
screwed on.  The locking piece J must then be refitted.

Next, the hub should be pressed lightly on the axle and safety
washer L put into position, followed by the small ball race.

The axle nut H must then be tightly screwed up and locked with
a split cotter,

It is important at this stage to test the hub for end play, by
temporarily attaching a wheel, if necessary.  There should be at
least .010" end play before cap G is secured by its nut, because all
end thrust which may be imposed on the wheel under running con-
ditions is taken by the small outer bearing, and none should fall
on the large inner bearing.

Finally, cap G should be filled with ball-bearing grease and
sccured by its nut Gr, the spring locking ring G2 being carefully
refitted,

With locking plate D in position, the spring F should be
compressed by means of the tool B, and the split ring E replaced.

Owing to the “ handing >’ of the various screw th reads, as described,

it is, of course, vitally important that the hubs should not be changed
over by mistake when replacing them.
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A section of the rear hub is given in Fig. 4.
To remove the hub, the screw A must first be
taken out and replaced by the special tool B,
shown in position in Fig. 5. Nut C should then
be screwed up until the locking plate D is pressed inwur.ds cledtahr of
the split ring E. The latter can then be removed by inserting a
screwdriver or other suitable tool through one of the slots on the
edge of the hub.

Removing and
Dismantling
Rear Hubs.

(=)
Z

oS
N T T PTIT T T T T

;t_
/
A

¥
g

e

@

CMIIIIIII”II”‘ I

U

FIG. 4. SECTION OF REAR HuB.

The nut C should then be slackened and stud B unscrewed, allowing
the locking plate D to be pressed out by the large coil spring F.  This
spring can then be removed.

The cap G must next be removed,

It is secured by the nut Gr, which is locked by a spring ring Gz.
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After removing the latter, the nut can be unscrewed with the special
spanner provided, the thread being right-handed.

With the cap G removed, the axle shaft nut M will be exposed.,

The split cotter must be withdrawn, and this nut can then be
unscrewed, the thread being right-handed.

Te slide off the driving dog N, there is provided in the tool-kit a
screwed rod which should be screwed into one of the threaded holes
in the driving dog and the latter withdrawn.

G H

FiG. 5. TooL IN POSITION FOR REMOVING LOCKING RING.

The axle tube nut H will then be visible. To remove this, the three
small nuts Hr, which secure the locking plate Hz in position, must be
unserewed, and the locking plate removed. Then, with the special
spanner provided, nut H can be unscrewed, this having a left-handed
thread for the near side wheel, and a right-handed thread for the
off side wheel.

With this nut removed, the hub is free to be drawn off the axle
tube, together with its ball-bearings. It may be found convenient
temporarily to attach a wheel for this purpose.

To remove the ball-bearings, the locking piece J must be removed,
and cap K unscrewed,

It has a 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
be removed, passing them through the inner end of the hub.

It should be noticed that the ball races are a good fit both on
the axle tube and also within the hub shell.
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The races should be cleaned and carefully examined for signs of
rust or deterioration. If the races or balls are rusty, they must be
discarded.

Re-assembling When re-assembling the hub, the ball races
and Replacing should be packed with Hoffmann ball-bearing
Rear Hubs. grease, and about one-half to three-quarters of a

pint (approximately one-half to three-quarters of
a pound) of grease wiped round so that it forms an annulus on the
inside of the hub shell about § in. thick.

All internal parts should also be smeared with grease.

The outer bearing should be placed in position in the hub first,
and followed by the distance piece O, arranged with its flange towards
the inside of the wheel.

The inner race should next be replaced, and the 1‘e.la1111r1g cap K
filled with grease in order that the latter may be forced into the
ball race as the cap is screwed on.

The cap K, together with its joint washer Ki, should ther} .br
screwed up tightly until the locking piece J can be put into position
to lock it.

The hub may now be pushed home on the axle tube,‘nut .H
screwed up tightly, and the locking plate Hz secured in position with
its three small nuts Hr.

Next, the driving dog N should be pushed on to the axle shaft.
There are two washers between this part and its retaining nut.', one
being a distance washer which has a bore equal to thc. maximum
diameter of the shaft, and the other a plain washer fitting on the
screwed end of the shaft. The large bore washer should be
replaced first, and it must be seen that this ﬁt:q on the serratc(l‘
portion of the shalt projecting through the drn}’mg dog. Afte
fitting the smaller washer, the nut M can be tightened up and
fitted with a split cotter.

The cap G should next be filed with ba]l-bcaring grease a.n(l
secured by means of its nut Gi, the spring locking ring Gz being
carefully re-fitted.

The special tool B must be used to compress the spring with
the locking plate D in position, in order to replace the split
spring ring E.
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Owing to the “ handing " of the various screw threads, as described,
it is, of course, vitally important that the hubs should not be changed
over by mistake when replacing them.

Care of Tyres constitute one of the biggest items in car
Tyres. maintenance. No other justification is necessary for

emphasising the need for reasonable care in their selection
and treatment.

It will be apparent, from the very nature of their service and
constitution, that the influences governing their life are many and
various—Dbut almost invariably, be it noted, within the motorist’s
control, either wholly or in part.

It is the primary purpose of this section to suggest to motorists
the various means whereby tyre life may be prolonged and tyre
expenditure curtailed. To do this, it is necessary to describe the
most common forms of misuse and the manner of their avoidance.
Where the trouble is not suspected until its effects are plainly
visible—mnot uncommonly the case with tyres—an investigation,
carrying with it enlightenment and instruction, may casily prove a
valuable guide for the future.

The Dunlop Company will be only too happy to advise motorists
on any problem or difficulty in connection with the use of tyres, and
an enquiry addressed to any of the Company’s Sales and Service
depots, or direct to Service Department, Fort Dunlop, Birmingham,
will receive prompt and careful attention. _

"

Inflation of The pressures for the 51" for 21" tyres for the
Tyres. 20 h.p. Rolls-Royee car should be as follows :—

Front tyres, open and closed cars ... 35 Ibs. per sq. inch.

Rear tyres, closed cars ... 45 Ibs. per sq. inch.

Rear tyres, open cars .-« 40 Ibs. per sq. inch,

The pressure in the front tyres should be maintained at 35 Ibs.

regardless of the type of body fitted. The importance of this is due
to the fact that the nature of the materials used, and the method of
manufacture, do not permit the production of tyres which are always
perfectly balanced throughout the whole circumference.

Consequently, front tyre pressures must not be allowed to fall
below 35 Ibs. per sq. inch, because any reduction may spoil the steering
at high speed and will certainly render it heavy for traffic work, while
the resultant increase of comfort will not be very noticeable to
passengers in the rear seats.

CArRE oF DunxrLop WHEELS AND TVRES. 11

In view of the fact that body weights vary considerably,
particularly in the case of closed cars, the following pressures, based
on axle weights, are given as an additional guide in connection with
rear tyre pressures —

For axle weights not exceeding 2o cwt. ... 40 Ibs. per sq. inch
For axle weights not exceeding 25 cwt. ... 45 lbs. per sq. inch.
(Axle weights to be inclusive of passengers.)

These pressures have been fixed as the result of careful calculaticn
and extensive research work, and may be taken as those at which
Dunlop Cord tyres of the Wired type, fitted to the zo h.p. model,
will give the best all-round results in both comfort and economy.

The pressures being comparatively low, it is important that they
should be carefully maintained if maximum fyre life is to be secured.
It is therefore recommended that the pressure be tested at short
intervals by means of a tester applied to the valve stem orifice.

It is a practice with some motorists to reduce the inflation pressure
when the tyres get hot through running, or in hot weather.

This is 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 itself.

An extremely hot tyre is generally evidence of too little air
pressure, and should be the signal for testing the inflation with a
view to remedying the deficiency. Atmospheric conditions are best
disregarded entirely since their effect is negligible.

Concussion Tyres possessing treads less tough and resilient than
Bursts. those of the Dunlop almost invariably exhibit external

evidence of any severe blow which may be sustained,
and this is readily connected with the interior damage. In the case
of Dunlop tyres, however, the specially heavy treads—designed to
resist abrasive wear and retain their non-skidding properties—rarely,
if ever, show perceptible signs of bruising or damage as the result
of even the most severe concussion,

The difficulties are complicated by the fact that the actual burst
rarely occurs at the moment of, or immediately following, the impact,
and the connection between the original concussion and its results,
which may not be apparent until some time later, is not readily
appreciated by the user. What actually happens is this:

Whilst travelling, the tyre, bearing its share of the total load, either
comes into contact with some obstruction such as the kerb, a loose
stone on a hard surface, etc., or strikes the edges of a pot-hole.

I —
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When this occurs the force of the impact, which is the product of
the load carried and the velocity, may reach an extremely high
figure producing an excessive localised strain upon the material
forming the tyre casing.

Owing to its extraordinary toughness, the tread of the tyre escapes
visible injury ; the tube, too, is unharmed, but the fabric of the cover,
being unable to with-
stand such tremendous
strains concentrated at
one point, is liable to
split diagonally.

So far as the passen-
gers are concerned, little
in the way of a shock
may  be experienced,
inasmuch as the force
. . of the blow has been
primarily absorbed by the excessive bendin g of the tyre in conjunction
with the springing system of the vehicle, h

_'1 }_m tube, however, forces its way into the crevice created by the
split in the casing, and becomes nipped or chafed, a burst, involving
further strain on the weakened portion of the cover, being the first
indication of the trouble.

A not infrequent effect is for the original break to extend, and
for the tube to blow out through the side wall of the cover, which is
of course, unsupported by the thick tread rubber.

Such damage is but rarely repairable : it is best avoided by keeping
the tyres properly inflated (contrary to a frequently expressed Viewj
and by driving with reasonable care, suiting the é])eizr:l to the road
and load conditions,

It should be added that the construction of the Dunlop Cord
tyre is of such a nature that when damage does occur it may be taken
as evidence that the impact must have been of a nature sufficient to
destroy any tyre.

Cuts. Any cut sufficiently deep to penetrate one or more plies

of casing material is a menace to the whole structure, and, if
neglected, will inevitably develop into a burst, the severity of which
is out of all apparent proportion to the extent of the original damage.

B 00
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The destructive processes are, however, easily explained. Practi-
cally any material manufactured from cotton—which is the basis of
all tyre fabrics, however described—only retains its strength so long
as it remains unbroken ; if but two or three strands are severed, the
material can be torn through with little effort.

This is actually what occurs in the case of tyres, which are sub-
jected not only to the strains of running, but to the pressure of the
inflated inner tube.

The actual burst, however, is delayed owing to the resistance of
the unbroken plies of the material, and in all probability, if
these are protected by repairing the exterior of the cover and
reinforced by strengthening the inside, serious effects would be
avoided. Unfortunately, however, in many cases water is allowed
to penetrate through the cut to the casing, and rapid deterioration
of the surrounding material, already weakened at this point, results
in its eventually giving way.

Covers should be periodically examined, and all cuts, other than
superficial ones, should be cleaned out and filled with Dunlop Low
Temperature Vulcanising Compound, or similar material.

Severe cuts, particularly those which penetrate the casing as well
as rubber, will necessitate more extensive repairs, and such work
should be placed in the hands of thoroughly competent repairers.

Misalignment In a general way such faults first show

and Wheel themselves in irregular or abnormally rapid tread

Irregularities. wear, but many motorists of experience will be

sensitive to some eccentricity in the steering.

Prompt investigation may bring the fault to light before serious
results ensue.

Defects of this nature
usually demand the at-
tention of a competent
engineer,  but  will
generally be found to
be one or another of
the following :—— Fia. 7.

Bent stub axles.

Bent steering tie-rod.

Looseness or play in steering connections.

Unequal set in springs resulting from maladjustment, or from a
broken spring leaf.
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Wheel out of round or loose at bearings.

Occasionally the front wheel tyres will be observed to have worn
completely down on one side, the other being almost untouched,
as shown in Fig. 7.

The explanation of this lies in the camber of the wheels, adopted
to promote easy steering, and where this condition exists the tyres
should be removed from the wheels and replaced on the opposite
side (to rotate in the same direction as before), periodically, to
ensure uniform wear.

Misuse of It will be obvious that unduly harsh application
Brakes and of the brakes tends to lock the wheels and skid the
Clutch. tyres along the ground.

In this way it is quite possible to grind off a
portion of the tread completely.

Care should be taken that the brakes operate equally. Compensa-
tion being provided, the only factor which can cause unequal braking
is oil on the brake shoes as the result of excessive lubrication of the
wheel bearings, or of parts adjacent to them (see Chapter VIL).

A too fierce clutch, or one that is carelessly operated, may produce
effects similar to those of unduly harsh brake action by causing the
rear wheels to accelerate more rapidly than the tyres can convey the
impulse to the vehicle,

In this case, of course, the more effective the non-skid design of
the tread the less damage it sustains, but additional strains are
imposed upon the casing, and the tyre suffers accordingly.

Driving in Whilst it is obviously a matter of impossibility to
Tramway  avoid occasional running along the tram lines, the
Lines. attendant dangers are sufficiently pronounced to

discourage such a procedure as a regular habit.

Very often the rails protrude above the level of the surrounding
surface, frequently ex-
hibiting a sharp edge
quite capable of cutting
the tyre, and in any
event causing unequal
distribution of the tyre
load.

Points, particularly,
should be avoided, as
they are generally very Fic. 8. TRAM LINE DAMAGE.
sharp, and if the tyre comes into contact with them it is likely to be cut.
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The danger of skidding upon wet or greasy rails is too well known
to need emphasis ; this risk is considerably greater in the case of tyres
of the steel studded variety.

Qil and Oil and grease should never be allowed to remain
Grease. for any length of time on the tyres, as they produce

softening of the rubber and eventually penetrate to the
casing, causing a tendency to separate the material ply from
ply.  Accordingly, care
should be exercised to
avoid  over - lubrication
generally, and especially
of the back axle and
differential, whilst any
accumulation of oil or
grease on the garage floor
FiG. 9. THE EXTERNAL APPEARANCE OF GREASE S]l(ﬂdd 1)(‘ ]3T(“’U]lt{_’.(l.

OR OIL ON THE TYRE. THEIR EFFECTS ARE
DESCRIBED ABOVE.

Whilst continuous con-
tact with petrol is detrimental to rubber, it so readily dissolves oil
and grease that its moderate and careful use is recommended as the
most convenient method of removing such substances from the tyre.

Tyre Wear Covers which have been used on the rear wheels
and Noise. and subjected to violent braking should not be used
on the front, because wear may have rendered the

© tread somewhat irregular.

If, when new tyres have been fitted to the front, and wheels and
tyres have Dbeen properly balanced, and both tyres cqually and
correctly inflated, it is found that the steering then possesses certain
undesirable characteristics, other covers should be tried if possible,

When driven hard, the tyre tread tends to wear so that the edge
of the stud which leaves the road last, i.e., the trailing edge, wears
to a slightly greater extent than the leading edge. In order to
retain the original silence in running of the tread, it is important
that if the tyres are changed when in this condition, they should be
fitted <o that the tread runs in the same direction as previously.

Tube Damage to inner tubes most frequently arises as
Damage. the result of the penetration or failure of the cover,

but there are one or two forms of misuse which are
peculiar to tubes and which are sometimes puzzling in their effects.
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Irench Chalk Damage.—A local perished and wrinkled condition
of the tube is almost invariably due to an accumulation, through
over liberal use, of French chalk within the tyre. As a lubricant,
to prevent the tube adhering to the inner side of the cover, chalk is
essential except where covers are painted inside, as is the case with
the Dunlop.

The best method of avoiding damage of this description is not
to put any chalk whatever inside the cover, but to dust the tube
freely with it and gently shake off any surplus. It will be found that
a sufficient quantity has adhered to serve the purpose for which it is
intended.

Tubes damaged in this way are rarely repairable, as the chalk,
having accumulated in little lumps, will have deteriorated the rubber
by purely physical action, until it is quite easily torn by the fingers.

Bad Fitting.—Another form of inner tube trouble arises through
careless fitting, but it is rarely experienced in the case of I)unl(-ip
tubes, which are moulded in circular form to the correct shape of
the tyre.

Briefly, if the tube is creased or twisted in fitting so badly
that the subsequent inflation does not remove the kinks, these will
h{-u?nnm permanent, and the tube will eventually give way at such
points.

Fypical examples of tube damage are illustrated below.

FIG. 10. CRACK RESULTING FROM

FIG. 11. THE EFFECT OF FRENCH
A CREASE IN FITTING. g

CHALK ACCUMULATION WITHIN THE COVER.

%
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Wired Wheels with 21" well-base rims and Dunlop Cord Re-
Tyres. inforced 51" tyres are fitted. No security bolts or bolt

valve plates are provided.

As the Wired type of tyre retains its position on the rim quite
independently of the inflation pressure, such devices are unnecessary,
and indeed may be definitely harmful to the tyre under certain
conditions.

All Dunlop Tubes are fitted with Schrader Universal
valves. Those supplied as part of the original Well-base
tyre equipment of Rolls-Royce cars are specially short and located
slightly to one side of the tube so that they protrude through the
side of the rim well. This gives an ease of accessibility when tesling

Valves.

and inflation become necessary.

Handling of The Wired tyre and Well-base rim in con-

Wired Tyres on junction with one another provide ease in the

Well-base Rims. removal or fitting of a tyre not found in any
other tyre and rim arrangement.

IEnclosed in the cover edges there are inextensible wires which,
while greater in circumference than the rim at the base of the well,
are less than at its periphery.

The cover edges rest on specially provided shoulders of the same
circumference as themselves.

The removal or fitting of a tyre is effected by manipulation of
the cover edges in such a way as to cause them to become eccentric
to the wheel centre.

The reduction of the radius at one part of the circle necessarily
means an increase at a position diametrically opposite, and the
slack so provided enables the tyre to be removed from or fitted to
the rim with ease.

In order to simplify operations, a special tool is provided, but
this is not intended to be used as a lever but rather the same way as
a shoe horn, in order to ease the passage of the cover edge over the
rim periphery. Leverage, as generally understood, is quite un-
necessary, and if excessive is likely to break the wire edge or to damage
the tyre in such a way as to affect its satisfactory seating on the rim.

Removing
a Tyre.

A tyre is most conveniently removed with the
wheel in position on the car, the axle of course being
jacked up. The wheel is thus supported, and can be
rotated as required.
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Fic. 13.
The following are the operations for removal :

| After removing all valve parts and completely deflating the tyre
the wheel should be turned until the valve is at the bottom ,

Both the cover edges should then be pushed into the base of the

I at o 1 os1tion diametric ¥ | Js1te L
el b t]. : Vd : d e to )f
1 1 positl ll Lnets Lll p 20s1te 1€ va \t’f‘, 1.e., t th t p C

‘ l‘lns is effected b‘y squeezing the tyre and thus pushing the wire
edges away from their seating on the rim shoulder ‘

; ‘ ‘ The weight of
the tyre will assist the edges into the base of the o,

ey o iy 5 rim, when, at
the valve position, a slack will be formed which will enable one (‘(;V&I‘

o, 5 o Te 1 1
edge Ito be drawn over the rim periphery. The small lever provided
may be used for easing purposes ‘n connection with this operation

The tube should now be removed, and the remaining edge of the

cover brought over the rim in the same way as was adopted for the

B
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first. No force is required to do this, but the edge of the cover opposite
the valve hole must be in the base of the rim.

Fig. 12 shows, in section, the wired cover in position on a well-base
rim. The correct position of the wire edges on the rim shoulders will
be noted.

IFigs. 13 and 14 show how the
tyre is manipulated for removal.

The tyre cannot blow off be-
cause the edges are inextensible,
neither can the cover be lifted by
levers from the rim shoulders over
the rim edge unless at some con-
siderable part of its circumference
the edges are down in the rim
well,

It is important to remember
that the tyre edges are inex
tensible, that force cannot stretch
the edges although it may damage
them, and in exceptional circum-
stances break the wires.

Adhesion The tendency of
of Tyres tyres to adhere to
to Rims. the rims after a long

spell of immunity
from puncture is a well-known
experience with the beaded edge
type of tyre, and the most
modern development, namely, the Wired type, is not completely
immune from this trouble.

In order to prevent any inconvenience if tyre changes on the
road are necessary, and also to take full advantage of the ease with
which the Wired type of tyre can be dismounted and fitted without
special tools, it is suggested as a precautionary measure that
periodically (say every two or three months) all tyres be removed
and replaced, after their under surfaces and the inside surfaces of the
rims at the shoulder and wall position have been cleaned of any
deposit,

Neglect of this precaution may result, as it does to a greater
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extent when beaded edge tyres are used, in the tyres adhering slightly
to the rims, necessitating the use of force to free them.

It is recommended that whenever tyres are removed from rims,
the opportunity should be taken to coat the inside surface of the
latter with rim paint, a special preparation of which is supplied by the
Dunlop Rubber Company and obtainable from all dealers.

Refitting
a Tyre.

The work of refitting a tyre is best effected with the
wheel in position on the car as for removal, the method
being as follows :—

Push one edge of the cover over one edge of the rim. It will go
quite easily if that part of the cover edge first put on is pushed well
down into the rim base.

Very slightly inflate the tube, do not distend it.

Place it in the cover with the valye through the hole in the rim.

Care should be taken that the tube is so applied that the valve,
which is fitted to one side, is in correct position for the rim hole.

The second edge of the cover is fitted by passing it, at a point
diametrically opposite the valve, over the rim edge and pushing it
down into the rim well. The small lever may be used for the last
few inches, but it is not essential.
or leverage as generally understood.

On no account use large levers

Force is quite unnecessary and may damage the cover.

Whilst inflating the tyre see that the cover edges are seated
evenly round the rim.

The operations can be accomplished with the wheel lying flat,
preferably on some boards or on a shallow wooden box.

The general procedure of getting the wire edges into the rim well
is as referred to above.

If the operation is being performed with the tyre lying flat, as
replacement proceeds the operator should kneel on that part of the
tyre of which the second edge is already on the rim in order to hold
the edge in the well while manipulating the remainder with both

hands.  Occasionally the wheel itself should be sh arply pulled towards
the knees.

Special
Note.

Do not under any circumstances use force. Do not
attempt to stretch the wire edges of the cover over the
rim edge—they are inextensible.

B 00
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Fitting or removing will be found quite easy without any force
if the instructions are carefully followed, and if the edges of the
cover are depressed into the well of the rim.

Owing to the ease with which the wired tyres are 1‘emo\Ted
and fitted, in combination with their large size and high
quality, there is no necessity to carry more than one spare
tyre, which will be fitted, of course, to the spare wheel. It is only
necessary to carry as spares one or two inner tubes.

Spare
Tyre.

Inner When purchasing Dunlop tubes for tyres which are used
Tubes. in conjunction with well-base rims, it is important that the

type of rim should be specified in order to ensure th:'lt
tubes are supplied having valves of the correct length and located‘ in
the side of the tube, which practice is only applicable when the rims
are of the well-base tvpe.

IMPORTANT.

It is most important, in view of the high speeds
attainable, that the front road wheels should be
balanced every time a change of tyre or wheel is
found necessary.

Balancing
Front
Road Wheels.

An out-of-balance effect is usually present in the complete wheel
and tyre due to :—
(@) the valve and its patch on the inner tube ;
(b) the joint of the inner tube; and
(¢) unavoidable irregularities in the outer cover due to movement
of the material during vulcanizing.
To correct such out-of-balance, three bolts are provided, spaafd
at equal intervals around the wheel rim, as sho?\rn at S, Tand U'm
Fig. 15, and each carries a number of washers, to fill up to the underside
of the nut.
Six of these washers on each bolt are of lead or bakelite, according
to the out-of-balance state of the tyre.
One of the bolts, T, is shown with its cap, T1, steel retaining
washer, Tz, and lead or bakelite washers, T3, removed.
In addition to these, a rubber washer is arranged against the wheel
rims to act as a seal against the ingress of water. This must always
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be followed by a special steel washer to form a firm base for the six
balancing washers, T3.

To balance a wheel, all the bolts should first be arranged with a
full complement of bakelite washers.

The axle being jacked up, the wheel must be turned gently and
allowed to come to rest.

The lowest point of the tyre should then be marked.

The operation should be repeated, and if the original mark returns
to the bottom position, one or more of the bakelite washers should

R

FiG. 15. WIRE WHEEL WITH BALANCE WEIGHTS.

be replaced with ene or more lead washers on the bolt on the opposite
side of the wheel.
If the mark made on the tyre is adjacent to a bolt, then one

bakelite washer on each of the other two bolts should be replaced
with a lead washer.

On the other hand, if no bolt should lie on the vertical centre line
through the marked point on the tyre, the washers of the two bolts
furthest from the mark must be altered, for instance, if the distance
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of one bolt from the centre line is approximately twice that of the
other, two bakelite washers should be replaced by two lead washers
on the bolt nearer to the centre line and one bakelite washer replaced
by one lead washer on the other bolt.

This process should be continued until the wheel will remain in
any position in which it may be brought to rest, the number of
lead washers being kept down to a minimum consistent with good
balance of the wheel.

The bakelite washers are provided to fill up the bolts to the same
distance from the end, namely, approximately % of an inch.

By this means uniformity in appearance and therefore neatness is
obtained. Their provision also ensures that space shall always be
available for the addition of sufficient lead washers to correct any
reasonable want of balance.

In addition to the lead and bakelite washers provided on the
wheels themselves, a number of such washers is also supplied as spares.
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EX{de

Starting, Lighting, and Ignition Batteries, in Ebonite
Boxes, for 20 h.p. Rolls-Royce Cars.

(1) Specification.
Model ...

20 H.P.
Description : Exide Battery type 6-XL3—
Specific gravity (at 6o° F.) of filling in acid| (1'340
for first charge ... o rage
Specific gravity (at 60° F.) of acid when) 11280
fully charged ... ) lraror
First charge current 2} amps,
Normal charge current (see par. 15, first
section) " 4
Capacity when fully charged : —
Starting—for five minutes ... e II0 o
Lighting—at 3 amperes ... ... 17 hours
Voltage across terminals of battery -

(2) first Charge. —Fill the cells with pure “ Accumulator
sulphuric acid—previously diluted to ['340 (1'260%) specific gravity,
and cooled to approximately atmospheric temperature—to 17
above tops of plates. )

(3) Let the cells stand for 12 hours, then add sufficient acid of

the same gravity as originally used, to restore to the original
level,

(4) See that the filling plugs are in position ; connect as described

in par. 17 for charging from an outside source and charge as detailed
below.

* For tropical climates ; see par. 23. .
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() When time permits it is recommended that the charge be
given at 24 amperes for not less than g6 hours (see par. 23
with reference to maximum temperature permissible),

Alternatively, the charge may be given at 4 amperes for not
less than 70 hours, provided the maximum temperature
permissible (see par. 23) is not exceeded.

Should the maximum permissible temperature be veached,
the curvent wmust be reduced or the charge suspended.
If this has to be done, the time required for the charge
will be proportionately increased.

The charge should be continued until :—
(b) gas is frecly evolved in every cell.
(¢) the voltage across the battery and the specific gravity of
the acid in every cell remain constant over 5 successive
hourly readings.

(8) Take specific gravity readings of the acid in cach cell (see
par. 11) and adjust by adding distilled water if the specific gravity
is above 1285 (1'215%), or by adding acid of 1:350 specific gravity
il the specific gravity is below 1275 (r-zos*). In this way, adjust
until the specific gravity after correction for temperature (see par. 12)
is between 1275 (1°205%) and 1285 (1°215%) bui only after making
certain that the wvoltage and gravily have remained constant for at least
5 hours.

(6) Adjust the level by the addition or withdrawal of acid as
required until it is approximately 3 above the tops of the plates
in each cell (when the gas bubbles have been eliminated from the
electrolyte the level will fall to approximately 1" above the tops
of the plates). The first charge is then complete.

(7) Discharge the battery through resistances or lamps at the
rate of about 5 amperes until the voltage across the battery with the
current passing is 10°8, then recharge at 4 amperes until all the plates
again gas freely. The recharge will require approximately 15 hours.
The battery is then in good condition for being placed on the car
and connected up to the electrical system.

(8) Batteries must be properly installed. The battery must
be well packed in its box so that it cannot move. The cable terminals
should be well greased before putting the battery into service.

* For tropical climates; see par. 23.
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-(93, Kleep battery and interior of battery compartment

wiped clean and dry. D srmit

= y o not permit an open flame near the
Keep all small articles, especially of metal, out of and away from

the battery. Keep termin:

! ].‘lttr_\‘ Keep terminals and connections coated with pure

aseline ‘ease act )
¢, not grease.  If acid has slopped, or is spilled wipe off with

a rag wet with clean water, then dry thoroughly.

: (10) Plura water must be added to all cells regularly and
at sufficiently frequent intervals to keep the acid at the
proper height. Add water i i

Ac i until the level is 1* above
o | s 3 4 > tops of
plates.  Neverlet the level of the acid get below top of plates .

Plugs must be removed to add water, th

i en replaced and tightened

DO NOT ADD ACID, ONLY PURE WATER.

Putting acid into the cells to

bring up specifi i
specific gr: :
do great harm, s T g Y

and should never be done except by an experienced
Acid should only be s .
sloppage, or by leaks.

IJdltL]‘a 1 {]. Lo m: s £ (1 ]
ot 1l
) ll\( 200 055 fI 01

Do not add ¢ ; ini
any water containing ev 5 iti
. ] : wven small qu: i salts
e g all quantities of salts of
Distille rater ific
stilled  water, melted artificial ice, or fresh rain-wate J
recommended. h Bl

Use only a cle: i i
y a clean, non-metallic vessel for handling the water

; ;i\(l(l Wf’lt(‘l' regularly, although the battery may seem to work
:|. ught’ without it.  Distilled water for l‘npping—ui: " purposes cai;
~e obtained from a chemist or Exide Service %t'{iinn

If a vent plug is left out, or loose, the acid may splash out of
ay splas of

the cell. If g is los
te cell. If a plug is lost or broken, obtain a new one at once

11‘1 cold weather, always add the water just before charg
lunm'ng the car, so that the water and acid will :
freezing thus avoided.

ing, or
be mixed, and
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(11) The best way to ascertain the condition of the battery
is to test the specific gravity (density) of the acid 2\
in each cell with a hydrometer. This should be done
regularly, but not just after adding water.

A reliable specific gravity fest cannot be made  after
adding water, and before it has been mixed by charging lhe

battery.

Fig. 1 illustrates the Chloride Company's special
hydrometer syringe used to test the specific gravity ol the
acid. To take a reading, insert the end of the
rubber tube in the cell, squeeze and then slowly release
the rubber bulb, drawing up acid from the cell until
the hydrometer floats. The specific gravity is read on
the graduated stem of the hydrometer at the point

where it emerges from the acid. After testing, the acid

must always be returned to the cell [rom which it was Gre 1

laken. 'i'l_\-'pclf:i- i
2 x . . i 5 Tyidro-
The gravity reading is expressed in “points "' ; thus, the  peter

difference between 1°250 and 1275 is 25 points. e

(12) Correct for temperature (see table under par. 13). The
correction may also be obtained approximately by adding one point
to the reading for every 2} degrees in temperature of the acid
above 60° F., and by subtracting one point for every 23 degrees of
temperature of the acid below 60° F, Thus, if the reading is
rzgo with acid at s50° F, the specific gravity corrected to
60° F. is four points less than the reading, or 1280.

(13) When all cells are in good order, the gravity will test
about the same (within 25 points) in all.

Specific Gravity of Acid in Cells in TEMPERATE Climates,
in various states of discharge.
Actual hydrometer readings at temperatires of :

= e — _ ) |

5071, || 60°F. | 70°L. | 80°F | go®F. 100° .| 110°L%.

(10°C) | (16°C) | (21°C) (27°C) (32°C) (38°C.)| (43°C)

i gt : b e i e

' | ‘ ' i

| 1284 | 1 80 | 1’270 | yrz72 | 1268 | 1264 | 1°200
|

Fully Charged

Half Discharged 1214 | 17210 | 1206 | 7202 | 1198 | ['194 | 1191
| \ |

1’153 | 1'180 | 17147 | 1'144i I'r40 | 1137 | 1'134

. | . R

Fully Discharged




CARE 0F XExi1de BATTERY.

ool . s
pecific Gravity of Acid in Cells in TROPICAL Climates

in various states of discharge.

Actual hydrometer readings at lemperatures of :
[ Y o P T
| 50°F. [ 60°F. | 70°F. | $0°FF. | go®.1" | 160°F |
(16°C)) (16°C.) (21° ] 00 | 9?0“[' oo 11|| 110°F.|125°F,
{18 _)_( I (.,)I(zf (_._)l(jz (,.,)_&gé_ (,,}|(430(~“j||(52cc‘)

Fully Chs: :

y arged v T 274 [1°210| 1°206 | 1202 | 1'108 1'194 I 119 l 86
Half Dis 1146 - | i -y
ischarged e 1 146 |1°140 1°137 | 1°133| 1°130 | 1°I27 | 1'12
Fully Discharged ... 1-082 | ! Y

[1- ) . |
| 080. 1'o78 ‘ 1 075| 1072 | I'069 | 1066 | 17062
I |
In order to facilit: : - o
to facilitate the use of various hydrometers when deter-

mmmg the df}‘l—lFslty Of flle 1 g
dac d, we e b( 10“' a conversion tclh]e
(}f p] l]lCl[)cll Ieddlllgs requir (‘d T ’

Density or Twaddell’s

(‘:f:m{! f’ Hydvometer ?sf: t:mé
vity. Degrees. ( : Dl
e v approx.).
;.'zocj 40 41
) 45 20
1,205 5% 26.5
1,270 ' .
£ "ZS 54 §i0'
. - i
S 57 32
1.840 78 373
104 168 6(;; ?

k ; ‘;P{'l l?:j’{i;(' rat ) ' 1 / ! ] =
4 he & ‘ g J"l-rf-ljf f,}'{ { e ac f(i 'é‘” HJJE' =L re e
I 2’; o ([ 20\3 ) i I'Q’R-‘) ( '21% )v B W {"}HI bgd Cezz"’ 15 bei een

Specific Gravily above 1225 (1°155%)

Aot tndicates batlevy less than half

. d\?;.b:rmﬁ-c Gravity below 1200 (1°130%), but above 1'130 (r-080*
wndicates battery move than half discharged. ’

Whe Ty s :
. h(in l)atFely is found to be more than half discharged, use lamps
paringly until, by charging the battery, the gravity is restored to
least 1°200 (r-130%). ) et

Spectfic Gravity below 11
1 O . # e i
diekaread (axkaisiod), 50 (r080%) indicates battery completely

* For tropical climates ; see par. z3
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An exhausted battery is always the result of lack of charge or
waste of current. If, after having been fully charged, the battery is
soon exhausted again, there may be trouble somewhere else in the
system, which should be located and corrected.

Such a discharge may occur if there is an “ garth " in the wiring
system, or if the ignition switch be left on in error and the platinum
contacts of the “make-and-break ” happen to be left in contact.
Always, when leaving the car, make a practice of checking that the
ammeter does not show any discharge current, except that required
for any lights which are left on.

(14) Specific gravity in one cell markedly lower than in
the others, especially if successive readings show the
difference to be increasing, indicates that the cell is not
in good order. If the cell also regularly requires more water
than the others, a leaky container is indicated.

Even a slow leak may, in time, drain a cell of all its acid, and
a leaky container should immediately be replaced with a good one.

If there is no leak, and if the gravity is, or becomes, 50 to 75 points
below that in the other cells, a partial short-circuit or other trouble
within the cell is indicated.

A partial short-circuit, if neglected, may seriously injure the
battery, and should receive prompt attention.

In case of a leak or other trouble within the cell, such as a short
circuit, do not attempt to open the cell, but communicate with the
nearest Exide Service Station, or The Chloride Electrical Storage Co.,
who will advise where the battery should be sent.

(15) The best results, both in starting and in lighting
service, will be obtained when the system is so adjusted that
the battery is normally kept well charged, but without
excessive overcharging.

Too little charging is indicated by the specific gravity falling
below 1°225 (1'170*) frequently, in which case either a greater
proportion of the running should be done with the charging switch
closed, or the battery should be given a special charge (see pars.
16 and 17).

Too much charging is indicated by the specific gravity of the
acid being generally about 1°280 (r°z10*), and by unusually frequent
“topping-up " being required.

# For tropical climates; see pal. 2j.
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If the car is used in circumstances which require frequent use
of the starter and lights, it will be found necessary always to keep
the charging switch ““on " when the engine is running.

The current generated by the dynamo falls off with increasing
speed, so that the danger of overcharging by long, fast runs in th‘e
day-time is much reduced. When, however, the battery is known
to be fully charged, and the car is running at a moderate

speed only, it would generally be advisable for the charge to
be switched off,

Careless use of the starter will reduce the life of the battery.
Careful use of the starter will make very little difference in its lif-:._r,
as compared with the more ordinary lighting demands. If the
battery is known to be in good condition, and well up in its state of
charge, the starter may be used for several times in immediate
succession, with the certain knowledge that the battery is not being
appreciably injured, and will turn the engine easily, If, at any time,
the starter appears sluggish in its action, and such Hlll{.’,’g}HllH(.‘SS
Is traccable to the battery, no attempt should be made to use the
starter until the battery has had a thorough charge up again to
the gassing condition.

If, for any reason, an extra charge is needed, it may be accom-
plished by running the engine idle (par. 16), or by using “ direct”
current from an outside source (par. 1%). _

(16) Charging in position on the Car. It is possible to charge
the battery in position on the car, making use of a 2-pin plug which
fits the socket on the switch-box. The connections of the other end
of the flexible wire to which the plug is attached to the terminals
must be made in such a way as to cause the chassis ammeter to
indicate “ charge ” when the current is switched on,
charging switch should be left ““ off.”

The chassis

Another method of securing correct direction of current is detailed
In par. 18 ; it is essential that the polarity shown is in agreement
with that at the plug socket, the positive being on the right.

The number of lamps in circuit, or the variable resistance, must
be suitably adjusted to allow the flow of the required charging
current, which should be approximately 4 amps., and should be
continued until the conditions detailed in par. 21 are fully complied
with. Note par. 23 re temperature permissible.  Avoid overcharging
the battery, either in quantity or time.

Negative
CHARGING

Posimive NeGATIVE
CELLS CHARGING CHARGING
[
LeaD = + [camps cromer|  LeaD Leao
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(17) Charging from an Outside Source,—Charging from an
outside source is recommended where conditions of running are such
that a heavy demand is made on the battery. If desired, the battery

may be charged in position on the car.

RESISTANCE

RESISTANCE

Connections when Negative main Connections when Positive

or neither main is earthed. main is earthed.

Fig. 2.

When charging the battery, use direct current only. Connect
as shown in fig. 2, taking care to connect the cells up correctly as
regards polarity. If alternating current only is available, it must
be converted to direct current by means of a rectifier or other device.

MAINS
LAMP @
Fi.. 3.

Diagram of connections for polarity test.

(18) Polarity of Mains.—
The polarity may be tested by

dipping the ends of the charging
wires in a glass of water in
which a teaspoonful of salt has
been immersed. Connect a lamp
(of “mains " voltage) in series with the wire to avoid trouble from
short cireuits (fig. 3). Bubbles of gas will form on the negative wire.

(19) Earthed Main.—If one of the mains is earthed, it is very
desirable to connect the battery on to it. The mains may be tested

T O LampP
S,

by connecting a wire from a
water pipe or other earth to a MAINS

"

lamp of ““mains "’ voltage, the N

EARTH

other wire from the lamp being Frc
FIG. 4.

Diagram of connections for testing
for earthed main.

connected to cach of the mains
in turn (fig. 4). (Be exceed-
ingly careful not to “ short circuit ” the mains when testing in this
manner. Unless one has some familiarity with matters of this kind, it
is preferable to call in an electrician.) If the lamp lights to full bril-
liancy on one main and not on the other, the main on which it does
not light is the one which is earthed, and the battery should be

connected to it. If the lamp does not light on either main, or it
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glows dimly on both mains, neither of the mains is earthed. and it

is preferable under these conditions to conn
- ect the batt
negative main. ery to the

(20) Lin.lit the current to the proper rate in amperes (4 amperes)
by connecting a suitable resistance in series with the batte g
Incandescent lamps or radiator elements are convenient for tll?;s
purpose. (See fig. 2.)

When charging as above, the watts taken by the lamps or elements
connected in parallel (as shown in the diagrmﬁ} when added together
should be about 250 watts on 30 and 50 volt mains, 400 watts Enl 100
volt mains, or 800 watts on 200 volt mains. It is, of course only the
current taken by the lamp and not the brightness of the}lilaments
that determines their suitability for use as resistances. '

Do not allow the temperature of the acid to exceed 100° F
(125° F.*) during the charge ; if it tends to do so, reduce the char in ;
rate or stop the charge temporarily. ’ o

Continue the charge until the conditions detailed in par
fully comutiod it g e conditions detailed in par. 21 are

(21) A battery charge is complete, when, with chargin
current flowing at the normal charging rate (sce par I)g
all cells are gassing (bubbling) freely and evanly- ancd‘the'
gravity of the acid in all cells has reached a maximun"n : that is
has shown no further rise during five hours. The battery is full ;
charged when all of the plates in all of the cells have given back all 03;
the acid, of which the best indication is that charging will produce
no further rise in gravity ; the gravity has reached a maximum.

The specific gravity of the acid in Jully-charged cells is between
1275 (r205%) and 1285 (1°215%).

‘ (22) Testing for Condition of Charge.No voltmeter is pro-
vided on the electrical system, as this is not considered m-(;ossl;rv
‘tfmugh we recommend that a small pocket voltmeter be .ca'erie(“l,
T'he re;ullmg of a voltmeter when the battery is on open circuit 15
no 1‘}331 indication of the condition of the battery. For voltmeter
readings to be of any real value, a battery must be discharging at a
1110dgr;1tc current, e.g., lighting the head lamps, at the _tinic the
readings are taken. If, with a current passing, each cell shows 1 g5 to
2 volts, and the specific gravity of the acid is not less than £?27o
(1'200%) when the battery is thought to be fully charged, it is
reasonable to assume that the battery is in a healthy' condition,.

* For tropical climates; see par. z3.
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(23) Temperature Permissible.—

(a) Temperate Climates —Under normal conditions, the maximum
permissible temperature of the acid at any period of the charge
or discharge is r10° F. (43° C.).

(8) Tropical Climates.—In tropical climates (places where freezing
of water never occurs are regarded as having tropical climates) the
maximum permissible temperature of the acid may be increased
to 125° F. (52° C.), provided the working specific gravity at the end
of charge does mot exceed 1270 affer correction for temperature

(see par. 12). "

(24) Despatch of Battery.—If the battery is to be despatched
by rail any distance within the British Isles, first give it a full charge,
then pack in a box so that the tops of the terminals are level with
the top of the box. IFix narrow strips of wood across the top,
but leave spaces between the strips so that the tops of the cells are
plainly visible.

Label the case “ CONTAINS ACID, KEEP THIS SIDE UP”
and despatch at owner’s risk. Before putting the battery again
into use, give it a freshening charge.

(25) A battery which is to stand idle should first be fully
charged. A battery not in active service may be kept in condition
for immediate use by giving it a freshening charge at least once every
two months, but should preferably also be given a thorough charge
after an idle period before it is replaced in service.

A battery which has stood idle for more than two months should
be charged at normal rate to maximum specific gravity before being
replaced in service.

It is not wise to permit a battery to stand for more than six months
without charging.

Disconnect the wires from a battery that is not in service, so that
it may not lose charge through any slight leak in car wiring.

(26) If in doubt, consult the nearest EXIDE Service Station.
Advice, testing, and “ topping-up ” with distilled water may be
obtained at any EXIDE Service Station. There are 6,600 EXIDE
Service Stations throughout the world, of which 500 are in Great
Britain. A complete list of addresses may be obtained on request.




MAINTENANCE AND ADJUSTMENT

OF THE

KLAXON

A.5. 1 MODEL

AS FITTED ON

Rolls-Royce 20 H.P. Cars

QUOTE IN ALL CORRESPONDENCE
NUMBER FOUND ON NAMEPLATE

KLAXON LTD. WARNING SIGNALS

HEAD OFFICE :

36, Blandford St., Marylebone, London, W.1 |

WHERE ALL CORRESPONDENCE SHOULD BE ADDRESSED

PARIE BIRMINGHAM
WARWICK ROAD
31, RUE DARU MARCH, 1928 GREET




1. PLEASE NOTE.—Klaxons are properly adjusted when fitted
to cars, and it is strongly recommended that no attempt be made
to improve the note by adjustment, or so-called tuning up.

2. MAINTENANCE. In
order that the construction and
working of the Klaxon may be
casily understood, a section is
illustrated in Tig. 4.

It is operated by an clectric
motor rolating at 2,000 r.pan.,
which  occasionally  requires
lubrication. A few drops of any
lubricating oil once a month (see
Fig. 1) will suflice.  No other
attention should be necessary.

Fig. 1.
3. FAILURE. It must be remembered that the Klaxon note may
be affected by trouble with battery, wires or push buttons: these
can be tested by applying a voltmeter to the terminals of the instru-
ment, at the same time operating the Klaxon by pressing the button
(see Fig. 2). i

The voltmeter should indicate the full battery voltage.

If this is found to be cerrect, it is possible that the six screws secur-
ing the projector may have worked loose.  Tighten them (see Fig, 3).

If still unsatisfactory, adjustment may be necessary. If so,

proceed as in paragraph 5.

Fig. 3.

4. OPERATION. — Revolved by ]
reason of its being attached to the
armature shaft is the hard steel rotor
R (see Fig. 4), which engages a
hardened steel stud 8§ fixed in the
centre of the chrome vanadium stecl
diaphragm D.

The note emitted by the Klaxon
depends on the pressure between the
rotor and the stud.

The object of adjustment is fo
obtain the correct pressure.

Tirst loosen

5. ADJUSTMENT.
the lock-nut by a spanner, as shown in
Iig. 5. This lock-nut can also be seen
at L in Fig. 4. Then, after lock-nut
is loose, start the current by pressing
push-button. In other words, sound the Klaxon.

While it is sounding, twist the motor case until no sound is heard
except the buzzing of the motor.

Continue twisting—in cither direction—until note is loud and clear.

When the note is loud and clear, tighten lock-nut.  Be sure to
keep nut tight always,

6. GUARANTEE. Messrs, Klaxon, Ltd., gnarantee their Warning
Signals, and should the instrument be considered unsatisfactory, a
call should be made to their Service Dept., at 36, Blandford Street,
Marylebone, London, W.1r, or Warwick Road, Greet, Birmingham,
where complaints’ will be dealt with.

If this is not possible, the instrument should be removed from the
car, labelled with the owner’s name and address, carefully packed,
and sent, carriage paid, to Messrs. Klaxon, Ltd., 36, Blandford Street,

. London, W.1, wfiting them at the same time, stating the nature of the

complaint. :
Quote "the instrument number in all correspondence.




KLAXON TYPE Al.SPARE PARTS

_FF\_HIM__WIPEET
—— —— —PROJECTOR-LONG EKnolz.

~—— D° -SHORT [FKI04[20|0
D® -GUNBR'L [EKI08
T ——PROJ: SCREWS  [EK54
—— e — D° SPG WASHER [EKI35
———--— - —FELT WASHER EK 62
~———--——DIAPHRAGM EK 79
-e—— DILER EK 95
~——--—ROTOR NUT EK 39
—————— ~ROTOR EK 40
—-- —E.P. SCREW-SHORT |EK 3/2

[ —--— D* -LONG |EK8
[ —CHECK  SPRING EK43 | |
~ARMATURE i
REWINDING 6xi2v|EK 124 {10 ' O
p° p* nov [EK123 (150
ARM.COMPLETE 6z12vEK 76 |21 1 O
D° D 1Ov [EKI36|25
—FIELD coi  6xRv|EKIZS |7
9
1
1
I
[

n
w
o

O -p
MNNORGOON—-—MG C

[ D b o v |EX 126
:|—-—BRUSH 6xl2v|FK 29
‘ D° o |EK157
I—BRUSH HOLDER 63 12v|EK 77
D* D* o v |EX 162
D* LEVER EXzz
D* SPRING EX 21
D° FIRRE WAHR 6x2/EK 25
D"MICA D° uov|EK 148
D*sPG  De EX17
D* NUT EK19
r—-B.P. SCREW EK 309
[BOTTOM PLATE EKi27 | s

CAP NUT EKI87
: ’ BALL K 6
_TERM: FIBRE W5HR 6 =i EK 34

mu—uummmmmommm——ooNd;ﬁ—mmuuuoocc

—Ii D° MICA ©° 1ov|EK IS|
——— D 5P D° EX 118
-- D* NUT £X 31
— - —SPLITTERMINAL  |EK30
——— = ————}-—ERONITE NUT £K 105
: —  pr SCREW EK 102

PUSH COMPLETE 110w [FK139 |5

PUSH D egkvp2z |5
L\ O\ -cover & KNOB P2o |1
noTEN =t 2 N CONTACT SPRING |P &
TR A\ PP
ONTHE LI .

PLEASE INDICATE BY A CROSS ON CODVER B%"‘l I;g

THE ILLUSTRATIOM AND SEND IT

TO US WITH YOUR ORDER.

FLEX: WIRE.TWIN "% [EK93
THE ABOVE PRICES ARE FOR BLACK
ENAMEL FINISH: EXTRA FOR NICKEL PLATING PROJECTORS ETC: ABOUT lOf










