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SECRETS OF THE ROLLS-ROYCE.

Behind the Scenes at the Famous Derby Works. A Wonderful Séries of Tests
an! Remnarkable Atiention to Detail.

A view of the assembling shop of the Rolls-Royce works at Derby.

FETYHE Rolls-Royce car bas attained such a world-
wide reputation for general excellence that a

pecp behind the scenes in order to learn how

this quality is maintained is worth deseribing.

Mere outpnf Is a secondary consideration at the
Deiby worke, Excellence is their principal aim. To
a casual ohsevver, after an inspection of the methods
emploved in building and festing the car andsits
units, it seems extraordinary that any cars ever find
their way to customers.
ifitting, assembling, re-testing, stripping, and re-
fitting that goes on is siinply stupendous.

The inspection alone has been trebled since the
Arvmistice. At first the amount of rvelected paris
rosc to an alarming degres, but the lesson was soon
learnt, and things have now settled down. )

Conglant Search for Improvement.

There 1s ne such thing as finality in the design of
this car. The scarch for improvement is always
going on, A man may spend a fortmight designing
a small bolt, but if this bolt gives ultimate-and last-
ing satisfaction, the time has been well spent. The
bolt might have been designed in five minutes and

proved oventually’ wrong or capable: of improvement,

in which ease it might have cost more than the wall-
thought-outibolt which took a forinight to produee

Tt has been said that the Rolls-Royee car is too full
of small parts and general mechanism, but the com-
pany’s answer to this criticism ig that provided you
do not realize tha presence of the mechanism under
the honnet—in other words, that it-does its duty
without atiention—it does not matter of how many
pieces it 1s composed,

The amount of testing,

As an exaple of the infinite pains taken to ensare

porfection, one may take. the case of the back axle.
Several cars are kept specially for running in axles,
After the road run the axles are taken down and
skilied mechanics go over the teeth one hy one, e¢nt-

ting, grinding, and seraping unfil they are satisfied.

Then the axle goes on to a test bench and is tested
for noise. Tt may have io be taken down again and
returned to the * deniists 7 to have its testh im-
proved, or it may pass its test, in which case it will
Lo fitted in a chassis. The chassis must pass a 50
mwile road test, and be perfect in every part. If one
part is not up to the standard, the fault is corrected
and the chassis has to go through its 50 mile yun again.
1¢ another fault develops, the sdme routine is gone
over uniil the 50 mile test is completed., Then fol-
fows a shorter road test; when the car is dviven by
the chief export of the rufining department. .
Bench Chassis Tests Undeyr Load.

But this is by no means all that the chassis has to
Face. Fach part and each unit has already received
most rigid inspection and undergone prolonged fests
suited to the work it will be called upon to perform.
The whole ehassis is tested on the hench under load
in addition to the road test, the road wheels dviving
a dynamometor direct whilst the cagine is run for
four howrs atb full throttle. :

Before thie, however, the engine haz undergone
its running tests;, during which the timing wheels ars

“run in,” a specdial lquid heing employed in
order to render them dead silent. The engine
i then stripped and inzpected, after which it

procecds to undergo its. eight hours’ dynamometer
pi7
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SECRETS OF THE ROLIS-ROTCE.—~Contd.

test.  Here the petrol, oll, and water conswmnption
are noted and comparced with the standard perform-
ance, the revolutions and horse-power developed alvo
being observed, -

In the same way the zewbox has to be subjected
to prolonged tests for silence. The  dentists 7 are
at work tuning up the tecth all day long, the amount
of hand work put into the gearboxes ard back axles
in order to ensure perfection being simply astonish-

May 12, 1520.

srar.  Complicated machining and operations ean
10w be performed which were considered impossilbie
#ix years ago. In the case of materials and in the
organization and ingpection, much war-time leamning
his been incorporated in the manufacture of the ears,
The employment of the aluminium piston is a notable .
cxample of the use of the new materials wade pos-
silde by war-time experience.

There is probably more hand work in the Rolls-
Rayee car than in any other. Fach car is treated us
wn independent unit. Parts are made fo fit each

In the engine assembly shop. Note the large number of engines going through,

ing. Indeed, to se fine a pitch of silence has the
wechanism as a whole heen reduced that if iz now
siid that the contact bresker of the magneio is the
noisiest part of the car. 8o soon as one part has bzen
yuietened, the noise of another- hitherto inaudible
--makes itself heard, and so the werk beging all over
again,
Fine Limits of Springing,

The springing of the car is adjusted 4o such fine
huits that customers have to state the exact weight
of the body to he fitted and the number, weight and
positions of passengers and cquipment that they
mtend to carry. Fach wheel is weighed separately
with its correct load and the camber of the spring is
measured.  The off side front spring is adjusted
differently to the near front spring, as the extra
weight of the driver, and possibly the spare wheo! or
two, has to be aceomnted for on that side. On the
front wheels a 25 Ih. ervor cither way is allowed, and
on the back a 50 Ih. ervor,

The experience gained in the mannfacturs of acvo
engines hasz resulted in iniprovements in manufae-
furing processes that were undreamed of hefare thoe

pls

other, piston to sylinder, gearvheel to gearwheel,
and so on. The finest gauwes in the world eannot
approach this method for accuracy, although it is
admitted that such a system means limited output
and interfeves to some small extent with interchange-
ability of parts, but the car when complete is as per-
fcch as mwan ean make it

The spirit of the works, the spirit which it fook
My, Royee years of patient training to inculeate into

i assistants, still lives. The idea of trying to make
“the best only,” apart from the sphit of making
something ““ that is good enough,” is what has made
the Holls-Royee reputation.

The place is a striking contrast to those works in
which mass praduction is the groad ery. That hand
of mechanies spending their lives patiently hand-
grinding gearwheels fo ensare silence is the keynoto
to the intense eare of detadl and love of accuracy
that penneate the place.

o the patriotie motorist there ix great satisfaction
in the knowledge of the exisionee of @ firm whose

first aim Is to maintain a spotless reputation for
British engineering,
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A MYSTERY CAR

Is it an Experimental 20 hp. Rolls-Royce

267 I ; ;! J

The shape of the radiator and general lines of th
comparison with the height of the mon ai

FYOR some ‘time past it has beeén rumoured in
motoring cireles that Roll-Royce, Lid., are

contemplating the production of a model

smaller than' their present well-knowsn: 40-50 h.p. car,
which has been their standard type for some con-
siderable time, A conecern with a name which is held
in such high esteem: ag RollsRoyce, Litd., do not
erbark upon a new veunture without taking all steps
to ensure that their production shall'be in every way
satisfactory, and already several different models
have, we understand, been undergoing

strenuous road tests for some time,

In the Bussex district a 20 h.p. car
has been seen which bears certain
characteristics of radiator shape and
control which might lead to the sup-
position that it was a 20 h.p. Holls-
Royce. The power of the engine is
given on the taxaiion dise, andg the -
following details are observable;—The
car is rated at 20.1 h.p. and hae a four-
cylinder engine, semi-elliptic springs
front’ and rear {the standard Rolls-
Royee has cantilever rear springs), and
the body is a luxurious four-seater
built by Mulliner. ‘

‘ The front axle bears a striking
- resemblance to that of the 4050 h.p.
Rolls-Royce and, as there are two
brake rods ramming to each of the back
wheels, presumably both hand and foot
brakes are on the back axle., -

The standard Rolls-Royce has a mix-
thre control on the steering wheel, and
thig car also has a device of a similar,
nature. Central control is fitted, the
gear lever working in a ball gate. The
hand brake, too, is centrally situated.

JAlthough this car has besn seen on -
the road for some considerable time, its
mere existence does hot necessarily
mean that this model is certain to be
put 1nto production at Derby, If thers

.
F

€ €ar are in many ways suggesiive of its make.
the starting handle its size can be judged. -

By

is any truth in cerfain rumonrs, it is but one of

several models of different horse-powers which have
been turned out for experimental purposes, ang have
been subjected io many strenvous tesis,

We can assure our readers that when the poliey of

Measrs, Rolls-Royce is definitely settled they will have

fall notification of the fact in these columns, but that
at the present time no final deecision has been arrived
at, and, therefore, inquiries will not lekd to any
tangible resplf. - : - '

A rear view, showing the semi-elliptic springs, disc wheels

and lorge peiroel iank.
BY7
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The New 20 hp. Rolls-Royce.
Striking Departure from Practice of 15 Years.

A Chassis of a Not Unusual Layoul, but Incorporating Several
' Interesting Refinemenis, Priced at £1,100,

HEX a concsrn thai has builb up a
world-wide veputution ou ong
polioy decides to alter that policy after
ffteen years’ sieadfast adherence teo 1t
more than passing intevest is atfached to
the change. The 4650 h.p. Hells-Royce
chassis has been produced in numbers
frem year to year witheut its design hav-
ing been altered in move than defail, and
the suddenly announced introduction of
an entirely new 20 hop. chassis, o0 be
sold alongside the oldey {ype, hag natur-
aily created no small sty in antomo-
bile cireles,

We publish herewith the first com-
plete, independent, and anthoritative de-
scription of this new car, ineorporating
our own impressions of the chassis, to-
gether with carefully prepared illustes
tions, after o minvte examinalion of all
the detail features,

The existence of ithis smallev
Royce  has  been
known 1o The Motor
for some considerable
iume ; in fact, we pub-
lished photographs of

* a 20 hop. Rolls-Royee
cav when it was in ils
axperimental and test -
stages over a year
sgoe. We are also able
to pive some general
indications as to the
performance of the
zar ou the road.

Rolls-

HE

Tu writing of this new 20 h.p. Bells
Royce as o smaller car some qualification
is needed. It is In no sense a “ small’
car, as is usually mderstood, its appear-
ance being large and imposing ; it is only
when one sees 1b alongside the 40.50 hop.
model that one appreciates the difference
in size. The new chassis has a wheetbase
of 10 £t. O ins., which is well above the
average, and the body space is very large
when compared with the cverall length of
the ecar, an arrangement made possible
by the compactness of the new engi

The chassis takes roomy, sixseater
limousine conchwork without any sug-

NEW OHASSIS
IN DETAIL.

CONDENSED SPECIRICATION.

Engine 1.6 h.p. (R AL sdx-cylin.
der, 3ins. by 42 ine (7,180 c o) Lheit
constraclion, J-poini swspensios,
i smomobloc and detachable  head,
i gwerhead valves, push rods. Beatiery
L Egmition, )

Singie dey.-plate cluich.

 Three-speed
levers.

Back axle spivel bevel. Road
wheelis nroenied cowipletely on axle
tasbrze— Bodh brakes en vear wheels.

Hoad gprings semi-efliptic—froni
apd rear.

Wheealbuse, 129 ins : frack, 54
ins. ; vogd wheels 32 by 44 Duniop
defachable wive. Petrol tauk cape-
cily I4 gols., vacuwm feed. Chassiz
weight, complele with fyres and
Battery, 2,020 b,

Price £LI.100 (chassis).

SR s T A A S e e |

gearbox, ceniral

zestion of disproportion, apd in iis ap-
pearance bold wupstending  lines
wsually associated with cavs of this make
are maintained and well harmonized.
The chassis price is £1,100.
The oulstand features of this new
Royee chassis are ifs overhead-
valved engine, centrally controlled three-
speed gearbox, semi-elliptic vear springs,

+h

and the unit construction of engine,
cloich, and gearbox. All these repre-
sent & total break away from previous

Kolls-Foy

o

The remainder of
h.p. chassis in
nafurally,

s praciice,
avts "the 40
Iayout, although,

the car

general

I'f

AND EX

differences in several other details ave
obuervable. For instance, on the 20 h.p.
car one ignifion system (battery) oniy is
provided, the mixture control is on the
dash instead of on the steering wheel,
sre is 1o eui-out on the sileneer and no
apxiliary ofl tank is fitted, all of which,
features are promivent on the 40-50 Lup.
snodel, )
Dealing fivst of all with the power unit,
ihe 20 h.p. Rolls-Rovee engine is of the
monchloe  detachable headed overhead-
valve type, hwlt up it g uwnit with a
single-plaie dry eluich and gearbox, the
three componeunts, however, being separ-
ate in so far as lubrication Is concerned.
The cast-ivon cylinder block is made
separately from the crankease; on its
near side it incorporates vertical tunnels,
through which run the push rods to the
overhead valves: on the off side the cast-
ing is left open and the water jacketing

THE 20 H.P. ROLLS-ROYCE, AH MAY BE
JUDGED BY
INCORPORATES SEVE
DETAIL REFINEMENTH,
SHUTTERS, HOT-HPOT BERTWEEN THE INLET ‘
HAUST MANIFOLDS, THE AMPLE BODY

ABOVE ILLUSTRATION,
AL VERY INTERESTING
" THE RADIATOR

TRE

HPACE, 7 ARD THE SEMI - BLLIPTIC REAR
SPRINGE ARE CLEARLY ORBRERVABLE. THE.
SPARE WHERL MOUNTING AND PETROL

FILLER CAN BE SHEN AT THE REAR.

completed by means of flat plates fixed
Iy studs, this arrangement allowing fer
proper distribution of ihe metal in the
process of casting.

The detachab.e head is also a single,
close-grained iron casting, the joint be-
tween it and the cylinder Dblock being
made by & copper-asbestos gasket, water
nassages being provided adjacent to the
hoves of all cyliuders instead of the one
single connection that s ]employed by
this

somie  manufacturers of type of
BOZing, ! )
'The overhead-valve socker gear s

mounted on the detachable head, and is
in turn covered by an easily remavable
G
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casing normally beld in pes«ition by ihree
milled nuts. This easing carvies the igni-
tion eoil-—which is well cut of i ieoway
of oi1l, heat and moisture iy this p(wmon
—and also tubes through which run the
high-tension leads.

THE C(ENTRALLY CONTROLLED
THREBE-SEERED CRARBOX AND THI
I’\\'ERTED HAND-BRARE RATCHET.

On the near side of the eylinder hlock

are wounted the external inlet and ex-
haust manifolds. DMizture from the car-
buretter, which iz mounted on the off
side of the engine, runs through a pas-
sago cast in the cylinder block into the
inlet manifold, and slmost immediately
inie comaot with a hal-spot

eniney

WITH IT8 SPARRKING DPLUGE SET AT
SHAPED COMBUSTION HEAD, THE

R.R. €

that is formed by a surfaee _101‘1: betwveon

ihe junctions of the inlet and exhanst

branch leads. This joint is infended

never fo be broken. The manifolds are

specially treated to prevent ‘them from

assuiming 2 rusty external appearasce
nle

The 20 h.p Rcﬁ;s Royce Gha&s*s Eeiaﬂs.

M ANGLE TN TP ATLMOST SPHER
W ROLLS-ROYCE ENGINE I8 BQ
WITH OVRERHEAD PUSH-ROD, OPERATED VALVES,
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due to heat-—a
te the

commendable feature.

disposition of the various
s, the gear-driven dynamo iy
Sp roted mto the fiming case on the i near
the s ﬂrtw’rl distributor for the igni-
tion systemn and the cenlrifugal water
pomp being driven in beandem on the off

side. The camshaft is on the near fide,
being, of coursa, enclosed in the evank:
oase,

The Infernal Pavis.

The iniernal paris of this engine ave
]"diti(‘ﬂidh\? nnmubnfr At the outser
it may be menticned thm it is a high.
ency wnit capable of giving off well

over 5 h.h. e 1ts comp on __z{t,{t‘# is
46 to 1, and it has a use‘?u} speed vange
& i?ﬁ T.p.m.

m.p.h.

of bebween 150 rpom. and
specds which approximate ta 3
and 65 m.p. b con top gear.
shaft, Whim‘" im hollb\'\

to ensu ngmm 'md is mowdcd at:
forw ard end with a vibration damper of
ile wsual Rolls-Royee plate type. The
whole of the iiming gear of helical-
toothed pinfons.  The camshaft is also
rigidly mounted in mnﬂi*plc hearings to
prevent whip.

The wvalve gear je of oulstanding in-
levest, and, in view of recent controversy
pro and con ov rhead valves, its layo ut:
should be considered ie conjunction with
the lubrication system. The sump halds
a gallon of «il, this Jubricant being cir-
culated under mcssdm by an immersed
pwnp to the wain hearin a brantle,”
lead sorving to feed ihe vaive and hrmm:
gem An ex#m'n,zi oil pipe rans fg the
hollow shaft npon which are mounted the
vockers of the overhead-valve gosr.
These vockers arve drilled and Ihcn

<

'pidﬁqed (n thely ends w0 that oil ciren-

lates on their rocking surisces and llsn
along ‘fmn -mu xhun t 12 end of
the valve s ball and

CALLY
UIPPED
THE MODIFIED

JYBSERYVE

CARIURETTER AND THR AUTO-CONTROLLED TGNITION DISTRIBUTOR.

socket joints hetween the tops of ihe
push rods and the ends of the rockers
ate sopplied with Iubricans under pr s
stre. 1o some extent, therefore, an oil-
ushioping effect is ohtuined, m‘.km" for
silence,

.h}‘f‘ﬂdh

cooled to prevent distortion, and, in arder
fo prevent the oil, which naturally is

19232,

27 Oeluber 10,

Au interesting feature ,in  connection
ith the Rolls-Boyce valve gear is the
fact that the valve clearance adjnstment
is provided on the foppess instead of on
the rockers, access to this adjusiment
being afforded by two detachable plates
on the near side of the cylinder block
casting. It is observable that the push

rods are very siender in seclion, and the
although, of

whole valve gear is light,

T B OFF EIDE UF THS 20 1.1,
TYPICAL ROLLH-ROYCE PRAUCT
CHABSIR. WITH A DORE AND

RBANGE TO OVER 3,

ccurse, adenuately strong, preventing any
foating of the valves at high engine
The nmmal valve clearanece is
?‘"N -thowsandths of an inch, and tie
valve lift is five-sixteenths of an inch.
I4 may here be mentioned that ihe
valve zeais in the cyvlinder head are water

prosent en ihe upper side of the detac
ble head, from finding s way dov
he valve siems, felt washers ave fitied

B

f:"_-:.

Rl m are

HOW THE ENGINE I8 MOy
U-TYPE TUBULAR FRONT

NTED

THE CAPTIONS AND ILLUSTRATIONS ON THE RIGHT HAND SIDE OF THE PAGE CONI'INUED ON PAGE 28.
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inside the valve, springs, these latler

being fixed by the ordinary cone and cup

methed, '
Turning now to the pistons, these are

of aluminium, and earrv- {hree rings

above the gudgeon pins, and their skirts

are also split to prevent slap at low
speeds when cold.  The gudgeon pins
are pinned into the pistons, and ure
Iubricated under pressure. One of the

E

IT Is PLAINLY AFPPARENT WHAT

REFLECTED IN THE FINISH OF THE NEW
LK 4YIN. THE 20 H.P. UNIT HAS A SYEED
) DEVELOPS OVER &0 B.H.P,

piston rings acts as & scraper, and we

uuderstand that the oil consumption of

the new Rolls-Royee engine is particn-
larly light. The overall engine layont i
notable in that it provides for a combus-
tion-head shape that is in keeping with
the latest ideals, the head being almost
circular in plan, slightly curved in see-
tion, and the peints of the K.1.G. spork.
ing plugs, which are inserted at an angle,
are close to the inlet paris.

The unit incorporates several small

CHASSIS, THE SKETCH SROWING THH
EE-POINT ATTACHMENT, PREVENTING

FROVIDRD.
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Points About the N

Ereasdermeens

but important details that are worthy
of more than passicg comment, parficu-
larly as regards the carburation and
ignmition. The carburetier iz a modified
pattern of that which is Hiled to the
40-50 h.p. Rolls-Boyee, the conirelling
piston being vertical instead of horizen-
tal. Ib has two adjustable jels controlled
from the dashboard, and 1% also is pro-
vided with what is fundamentally " a
separate carburetter for starting. When
the main butterfly throttle is shui and the
smadl fever on the dash s tmmmed, this
carburetter is put into communiestion
with the induckion Hipe, and provides a
supply of rich but properly vaporized
mixture that is calculated te epsure an
easy start from dead cold.

Anio-controlled Iguition.

The governor-ventrolled threitle, which
is soch an cutstanding feature of the
40-50 h.p. Rolls-Royce, 1s not fitted.

Particularly interesting is the fact that
the erankease is connected up by a half-
ineh bere pipe to the maln alr inlef, so

‘that crankcase funes are absorbed by the

engine, preventing them from reaching
the passengers in the car; at the same
time, to some shight exient upper eylin.
der lubrication is provided.

The ignition system is by battery aud
coil only, and undoubtedly the choice of
this feature by such a well-known de-
signer as Mr. F. 3. Rovee will go far
towards populavizing it in this country.
The distributor is provided with a spark
advance and retard range of 35 degrees
from the steering wheel -control, bui,
additionally, it is centrifugally countrollad
so ihat noe matter in what position the

ew Engine Explained.

Riotor

leanpinnstsavan’

pendent almost of the skill of the driver,

As regadds the cooling system, 3 gal-
lons of water are contained in the sysiem,
apd radiator shotters will probably be
fitted 2s standard, either hand or thermo-
statically controlled.  The four-bladed

fan has its shaft spring loaded, so that

the Whittle driving belt is always in
correct fension, and a thermometer iy
provided on the dashbeard, its tempera-
ture-indicating tube being fitfed to the

A REAR VINW OF THE SEMI-ELLIP-
TIC REAR BPRINGS, WHICH BHOWS
ALSO THE ASBESTOS PADDED
BRAKE DRUMS, PETROL TANK
FILLER, 1TS GAUGE, AND THRE

PROGRESBIVE SREOUK ABSORBEL.

rear end of the cylinder biock, so that
it is the actual heat of the water in the
cylinder jackets that is indicated and not
that of the vadiator. The shutters as at

ADJUSTMENRT OF VALVE CLEARANCE ON THE NEW ROLLS-ROYCE I8 EFFECTED

AT THE HEAD OF THE TAPPET AND NOT ON THE RCCEER, AB IS5 MORE

UBUALLY THE CABE ON THIS TYPH OF EXGINE. OBsSERVE THYI HOT-5POT

BETWEEN THE EXHAUST AND INLET MANIFOLDS, THE MOUNTING OF THE
POSITIVELY DRIVEN DYNAMO, AND THE QIL-FILLER.

ignition advance and retavd lever may be
placed, a self-adjnsting 12-degree advance
and retard is antomatically afforded,
according to the speed of the engine. This
iz a very clever feature, and makes for
elasticity of perfomnance which is inde-

present fitted are controlled from the

dash, and are of the berizontal slit type.

The dyrame s arranged so that 1%

gives. o big oubput of corrent at low

speeds, grademally decreasing as ihe

#opan, mount up, so ihat overchdrgivg
D%
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BOLLS-ROYCE.—

of the batieries is prevented when on
tour, and an adeguate supply of current
is maintained in fown,  The six \oiia
aseeumulators, it may be mentioned, ar

stang inside ‘the chassis at the PERY, u,z
the wiring is ran through aluminium
tubes wherever possible, and it is of the
single-pole type, this making for a?méim‘
construction and less likelihood of short
cireuits. The starter motor, which, lik 2
the rest of the electrical equipmesnt, is of
Rolls-Royce manufaciure, is fitted low
down on the pear side of the crankease,
its pinion engaging with teeth cuf on i he
flywheel—another departure from pre-
wvious Rolls-Royee practice. This pimon,
“incidentally, has an overhang he'u'nfr
which prevents whip and the ae\elﬁp
ment of noise.

The starter-controlling switeh is very
ingenions. Mouvnted on the near side of
the chassis, at the botiom of the das
board, is what. appears to be a vert

WHEELBARE OF 10 17,
CARABLE OF

HANDSOME COACHWORK OF
ABOVE,

This
The contact sor.
starting current are

a'wmu'mm tube about 4 ins. long,
s kept filled with oif,
hre., for the

mounted inside it and are thus immer ted
which - prevents

in oil, sparking and

THE OLL-IMMERERED ATARTER

BWULCH 18 A NOVEL FRATURE.

NOTE ALSO THE STARTIER
MOTOR MOUNTING,

g

THE NEW 20 H.P. ROLLS-ROVOE OHASSIE HAS 4
9 IN.

ACCOMMODATING
SEATER LIMOUSINE, A8 IS INSTANCED
THE
KOTE THE RADIATOR SHUTPTERS.

prevents any danger of fire. The switch

jteelf is operated by a neat pedal
situated on the floorboards, where it is
not quite so well out of the way of the
passenger’s feetl, perhaps, as it might be.

The Trawnsmission.

From the engine the drive iz iaken fo
the gearbox throngh a cluteh which cone
sists of a single steel 'p}a%e working

¥ helween two Ferodo-lined sur.
faces. This is very Hghi in action, and
as the inertia of the cluich shafi xmai
gear-changing  should he pmim\*!az.y

cazy anid  delicate. The gearbox s
n nh notable for its compaciness. It
helds half a gallon of oil, the layshaft

m“n;, ﬁmmrtesi underneath the mainshaft
and ali the benrings.ave particularly well
arranged to provide the utmost stilfness,
so that both loug life and silence should

"staleci ey fever, inci-
» which m'w ?“wuﬂv did
not expecth to find on a Rolla }v‘vm: is
provided with an fnvisible gate and an

AND I8 BARILY
A ROOMY SIX«
BY THE .
CAR SHOWN

inies}aching‘ device which ensures that
two gears cannot be meshed at ones, and
it works in the reverse wanmer o thal
of most centrally conirclled three-speed
cars, firab peay being towards the driver
and ‘back, second being across the gato
and forward, and top speed back to ihe
lett. There is no stop fo prevent the
reverse gear teeth being aunintentionally
kissed,

The mounting of the power unit in the.

chassis is very ingenious. © At the fromt
of the engine there is-a neat U.shaped
sub-frame made up of fubes.  This is
connected to the chassis threugh =z oen-
tral bearing on the front crossamember
and is bOst?d to two. arms on each side
of the engine. - Al the vear two fubes
axtend horuom, v from the aluminium
fivwheel casing e.r:d are coupled by socket
idints to the chassis side-members. Thus
perfect threepoint suspension of the
engine iz obtained, absolutely prevent-
ing any poth;zziv of trouble *Lred@.f,h
W nate"er chassls flexion may iake place
on_very had roads.

" Three standard hack axle

ratios are

29 Ueiober 10, 3083,

provided,- the normal one giving 420
to 1 on tep, 6.98 to 1 vn second, 13.57
to 1 on first, and 18,40 {0 1 on reverse
This ie with a gear reduction of 14 to 60
on the final drive and represents the ratio
smitable for an open four-seater. \Vith
standard tyres this gives 22-23 m.p.h. ab
1,000 r.p.m. of the engine.

THE
FORCED -~ FEED LUBRICATION I8
PROVIDED VIA THE ROCEER SHAFT,

OVERHEAD-VALVE ROCKERS;

Un'{nubtpdlx the rear portion of the
new Z0 h.p. Bells-Ravee chassis iz. zul]v
as interesting as the engine, for Messr

lolle-Rovee have fitt ?d cantilever rear
sprm«va for so long that their change te
semi- e“lptlc is partieularly neticeable,
especially when these are fitted on the
Hotchkiss drive principle so that both
mrque and drive strains arve absorbed by
the top spring leaves themselves. Thers
i no torque tube or torque rod, the

hollow propeller shaft being exposed; ib
is provided with gliding bl sek universals
at each end.

The rear springs ave leng and are
arranged 50 that they e almost fiat when
under load ; they are under-shackled at
their rear ends and are slung underneath
the axle, Particular care apparently
has been taken to ensure that the uu-
sprung weight of the hack axle is as
Tow as is possible. Thus the differential
casing is of aluminimm, 1H:ne axle tubes
being of steel, and the axle 13, of course,
of tne full- ﬂoatmfr type.  The outside
casing is braced hy a rod running between
the spring pads nn(! underneath the dif-
ferential casing. .

Both brakes, xﬁnch are cable-operated
through the well-known Rolls.Royco
differential-type compensating gear, are
situated side by side in wide and un-
ribbed drums on the back wheels, -the
shoes Laing aluminium hned with Ferode.
Tt has for some considershle time past
been the aim of designers to obtain really
silent brakes, and Messr=, Hollz _Royce, .
Lid., have adopted the s;;htem of bolting
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Liveliness, Quietness, and Marked Road-holding® Propsansities Characterize
the Latest Production of Famous Manufacturers.

EV Y make of cor seems to pos-
sess ecertain characteristics in its
performance that distingnish it from
other marques. Thiz inbred trail, as
it may well be termed, will often be
found in a whole series ‘uf models rang-
ing from an § hop. car up-to the 40 h.p.
super-chassis made by the' same con-
cern, and the new Z0 h.p. Rells-Reyce
provides a strikingly good instance of
this fact.

Qur first—almost involontary—remark
after we had ridden in the car for no
more than 100 vds.
that it was certainly a Rells-Rovee, From
that much may be deduced. Those who
are conversaut with the behaviour of the
40-50 h.p. model will realize that the
veproduction  of ite wmore prominent
characteristics in a smaller chassis is no
.mean achievement. It is the equivalent
of saying that the new 20 h.p. Rolls-
Royvee is partienlarly silent, well sprung,
and is endowed with that peculiar verve
and response that-are the prerogative of
enly the best cars.

In order fo give our veaders am
authoritative impression of the Lehavioney
of this very interesting car on the road
it would be well for them to accom-
pany us in spirit on the run which we
were priviteged to undertake with the
demonstration car. which rum, inei-
dentally. was the first time any mem-
ber of the Press had travelled any dis-
tince in the new 20 h.p. Rolls-Rovee.

First, then, as rvegards anpearance.
The fanr-seater o=en eceachwork which
was fitted to this particular chassis had
o] external lines, éyveept for the fach
that the harmonization  beiwesn the
bomnat and the dash was net quite =o
iice as it might have hoen. a sowewhat
hulky effect when seen in a three-guavter
frond nspect beng praduced.  The body
=ides are high and the sents low, and
un sitting in the cdr one receives the

was to the effect

CONDENSED SPECIFiCATION. §
Eagine: Sfxwf‘yhndﬁf, bore, 3 ins.; |
stroke, 4L ins, 3,156 c.ec. ¢
Freasury rating, 21.6 L.p. Unit |
i canstruction, overhead valves, |
Gearbox: 1hvee speeds, central |
conirol, H
Suspension: Semi-¢cllipilic springs
front and rear.
{  Brakes: Operaling on rear wheels,
i Petrol Consumpltion : 22 m.p.g.
Price: Fowr-seaier touring car,
1,585,

MANUFACTURFERS: Folls-Povee,
Ltd., 14-15, Conduit Street,
I_ond(m, W.1I, and Derby,

P P LY PV ST

impression that ample proteetion is
afforded, part 1ruh*']y in the rear seats,
where thcle was, in point of {aet, rather
more leg-room’ than was available in the
forward compariment. To be perfectly
frank. the diztance between the back of
the driving seat cushion and the pedals
was rot sufiicient for & tall man. while
there was none too much width for two
full-grown adults sitting abrenst. This
latter feature is entirely due to the fact
that the body sides are much hizher than
is nswally the case. and it must be elearly
understood that the conchwork to which
we refer was one of the first bodies to
be fitted on the 20 h.p. Rolls-Rovee
chiassis, and mav be regarded, therefore,
in the licht of an experimental produe-
tion. We have no doubt that the faults
of which we speak will be remedied.
With the radiator thermometor on the
daghbanrd ghowing 60 degiess C.—that
ig, swith the wafer-inckets norvanilv eold,
—the engine started up with almost sur-
pricsing celoritey immediatelv the starter
motor pedal switeh was depressed. Tt
at ence hecame anparent that the Rolls-
Royee differs from the average run of

genise  of

cars. Inslead of the noisy grinding of
gears, such as is uﬁunlly enm\mtemd
when a starter motor is put into action,
there was a faint “cluck” as the cur-
rent was switched on, and after that
no sound until the engine fired. The
20 h.p. Rolls-Royce is a two-gear car.
One can start from a standstill with
absurd smoothness on second speed, and
during the whole time that we were in
the car first gear was not engaged. The
clutch is particularly smooth; the en-
gine is dead quist. There is not even

.a hizs of air through the carburetter to

give indication of its action, and even
when the bonnet is opened the only com-
ponent that may be said to give off any
audible sound at all is the large four-
blade fan. Normally, a fan is re-
garded as being the quietest accessory,
and it gives sowe idea of the silence of
the new Iolis-Rovee engine when one
savs that an air dravght no fiercer than
that to be encountered on other cars
was distinetly andible.

This silence is vetained throughout
the whole of the engine speeds. There
is no valve clatier. and. in fact, the en-
gine might be replaced by a smoothl
ranning electrical totor for ail the noti-
ﬁcahon ene receives of the fach that it
iz an internal-combustion engine.

Tt is rather difficult to reconcile one-
gelf to the idea of a cenival gear con-
trol on a Rolls-Hovee. TFrom the driver’s
point of view it is certainly not so con-
venient as the normallv ‘situnted gear
levar, while if mws; the passenger a
H:lvmr? hiz  accommodation
eramped. by the fact that his kuees are
apt to touch the brake or gear levers,
and. subeonsciously  almest, he feels
duty-bouhd to move his vether limbs
whenever the driver changus gear,

Admittedly this frait is not so appa-
reni as it might be on the new Ralls-

cl
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Royce, for gear changing is exception-
aily infreguent,

As we stuted when we first fully de-
scribed the car, the new Roils-Royce
has an except.onally high power-weight
ratio, and this, coupled wilh the smaootl,
decisive power delivered by the engine
at cumparatively low rates of revolu-
tions, makes the car exceptionally lively.

There is pe waps no beiter test for
the qualities of a car ihan driving
through streets that are filled with locse
tratic.  Acceleration is of paremount
importance, as are good brakes, and in

both these respects the new Relis-Royce,

is pardeularly fine.  On top gear it
takes precise.y 0% secs. to accelerate
from 10 m.p.h. to 30 m.p.h. on the level.
Any motorist can compare this with the
pecformance of his own car, which will
give him some idea of the powerful
surge forward that is the result of open-
ing the throttie on the 20 h.p. Rolls-
Royee. Between 20 m.p.h. and
40 m.p.h. ncceleration is even better,
nad the great feature of the car is that
the engine responds’ instantly through-
out its whole range, and seems to pro-
pel the car without the slightest effort.
Then as -to the suspension. It has
been suggested that it was retrogressive
policy on the part of the manufacturers
to fit semi-elptic<Fear springs to their
new model. Whatever may be the
theoretical considerations that can be
brought forward in favour of the reten
tion of cantilever rear springs, we have

THH 20 H.P. ROLLS-BOYCE ON

. These two attributes—
quick accelerat.on and
rapid retaraation — make
the 20 h.p. Rolis-Royce
very good mdeed for pui-
ting up a fast average on
ordinary roads. On long
journeys—such as, say,
from London te Scotland or
on other routes of that type
~—the 40-50 h.p. type is
naturally faster, for it has
u better performance at the
higher end of the speed
,scalg, le:L (;n roads that are
good only for speeds up to
50 m.p}.rh,, tig .
20 h.p. model
seems to do every-
thing that could
be desired; and,
what is more, its
performance
throughout is cha-
racterized by re-
finement in opera-
tion that is, per-
baps, peculiar to
this make of car.
The petrol con-
sumption is in the
neigitbourhood of
22 m.p.g., and the
oil consumption js
correspond-
ingly low. Blow
rwming  on  top gear is excellent,
and one can conflidently get ont of the
car and walk alongside 1 while it is
moving on its direct ratio.  Pick-up

THE DASH-BOARD OF THE 20 H.P, MOLEL. NOTE THE
" RADIATOR SHUTTER CONTROL. i ;

no hesitation in saying that, in prectice,
the semi-elliptic rear springing of  the
20 lh.p. model could ‘not easily he
betiered. ‘The springs appear to be very
supple at.low s_evds. and one can tra-
verse really bad stretches of tramlined
#lone setts without their presence being
in any way noticeable ]

The test of good springing is whether
the wheels will hold the voad when they
are heavily braked. and ths is perhaps
the most remarkable feature of. the new
Rolls-Royee.  Dend sileut in aclion. the
vear brakes are exceptionally powerful,
and their' progressive action frankly
was 50 good that #1 was almost disturb-
ing for wus, aeccustomed to ordinary
brakes, to be a passenger in the car until
we had grown to vealize what remark-
able stopping power they possess.

c2

THE LAY-0UT OF THE CHABSIS, WHICH IS REMARK-
ABLE FOR MANY EXCELLENT DETAILS.

October 24, 1922,

from this low speed up to 55 m.p.h. is
clean, wprogressive, -and, as we have
stated, very rapid. The steering is light
and sensitive, and it may here be men-
tioned for the bencfit of those who de-
plore the substitut’on of a three-speed
gearbox for one which provides four
ratios. that the driver does not normally
miss the extra gear on the 20 h.p. model,
for is Hexshbiity on top pear almost
counterbalances the omission, When one
realizes that on top gear the 20 h.p.
Rolls-Rovee will climb a2 half-mile rise
of 1 in 7 at 23 m.p.h.. one obtains o
true iden of the remarkable torgue thut
the engime debivers at low specds. In
every respeclt, except that of the com-
fort of the partico’ar coachwork we
trigd and, as we have said, the central
gear control, the new Rells-Doyee is
fullyv up o the standard that has been
achieved by its predecessors.

A gratifving nurber of orders for the
car have been received, we undersiand,
from well-known motorists,

A REAR VIEW OF TRE
20 H.P. ROLLS-ROYCE,
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TESTING
THE 20 H.P.
ROLLS-
ROYCE.

A Process which Accounis

for One-third of the Labour

Costs from Raw Material
to Finished Chassis.

ARELY .indeed has a‘
new car aroused such

: interest as the zo h.p.
Rolls-Royce, as the corre-
spondence colummns of Zhe Awlocar have shown
since the particulars of the design were first an-
nounced. Criticism has been levelled at certain
features. of the chassis by many motorists of experi-
ence, and as hotly refuted by as many others, hut even
the*'most carping critic has been willing to admit that,
as an engineering production, it is worthy to rank with
its famous relative, the go0-50 h.p. That this should
be conceded for an entirely new model is in itself a
testimony to the care expended in the produciion of
the car. ‘
‘Testing as a Science,

At the present time the output from the Rolls-Royce
works at Derby is ten to fifteen per week of the new
20 h.p. chassis, and about eight to twelve of tle
40-30 h.p. model, the two cars being produced simul-
taneously in the same shops, and the same meticulous
care and accuracy being expended in the selection and
testing of material, the inspection during manufacture,
and the testing of the wvarious components and the
completed chassis. The inspection and testing are,
indeed, a veritable science, and they account for about
one-third of the total labour charges an a chassis.

Inspection During Production.

Naturally the more rigid an inspection and testing
system the greater will be the percentage of scrap, so
that the remaining castings or stampings may in a
manner be considered to be worth more than their
face value. In machining the various components it
is likely that hidden defects may from time io time
be discovered, so that it is essential that any such
defect be detected before more valuable time and
labour be wasted. Accordingly, after every machin-
ing process comes an inspection ere the component
passes on to the next machine, _ _

Very fine limits in machining and grinding are
adhered to; for example, the crankshaft pins and
journals are ground to within ons-thousandth part of
an inch, while no bearing is allowed to be more than
two-tenths of a thousandth out of parallel. If, there-
fore, a crankshaft were ground heyond this limit it
would be scrapped, although it had already passed
through about fifteen processes and was practically
completed. Cudgeon ping are ground to a limit of
one-and-a-half-tenths of a thousandth, and according
to the importance of a component so is the accuracy
insisted upon.

A power test delivered at the road wheels. Al Rolls-Royce chassis are first iested on the
dynamonteler in iis way before the road stage commences.

Care with the Engine,

When the engine and gear box unmit is erected, it is
tested over a period of many hours, the power de-
veloped and fuel consumed at various spesds being
measured and recorded.  When the test has been com-
pleted the unit is dismantled to the smallest com-
ponent and minutely examined. Every working part
is carefully tried for size to see that no undue wear
has taken place, while a thorough examination is made
of all parts to see that no faults have developed during
the proceedings.

In a similar manner the gear box is tested under
power, and, in order that the conditions of test shall
be identical with the normal running conditions, the
testing rig takes the form of a part of a chassis. An
engine supplies the power, and a brake can be applied
so that every gear can be tested under foad.

The same method is adopted in testing rear axles,
so that actual ruaning conditions may be reproduced ;
for example, the engine is speeded wp and retarded
in order to show acceleration effects and * overrun-
ning ” peculiarities.

The Chassis Trjm—aut.

The chassis, having been assembled from these care-
fully tested components, is tested as a whole on a
dynamometer. The front wheels are secured in
chocks, and the vear wheels rest on rollers, which they
drive and by which the power developed may be
measured. This is a power test only, before the chassis
goes on its road test. The zo h.p. model has to
develop a minimum of 52 h.p. at 3,000 r.p.m., giving
a petrol consumption of 2z-24 m.p.g., and an oil con-
sumption of 1,000-1,500 M.P.g.

On the Road.

On the road test o minimum mileage of 150 has
to be covered on a set course, but frequently this is
extended to 300 miles, or even more, as slight defects
are detected by the skilled drivers during the driving
period and are rectified. '

Naturally, the same process of constant inspection
and searching trial is applied to the larger models,
and it is undoubtedly this, coupled with the careful
selection of material and the accuracy of manufactur-
ing processes, which have resulted in the name of
Rolls-Royce being a synonym for excellence.

D TI
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The Charm of the 20 h.p. Rolls-Rovce.

Further Experiences with One of the World's Most Interesting Cars,

922. @4 951 fotor

T, iz now some seven monthy since we first had an  on an engine of this type that the experienced
opportunity of driving the 20 h.p. Rolls-Royce motorist can tolerate a really well-silenced exhaust,
on the open road (see description in ke Moter, for there are no exicrnal noises that obtrude them-

Octeber 24t:h, 1922_3‘ No car }1&5 ever crea.%ed mOre {;eiv’eg Oon EHS nobica even 9n a Ioﬂg Tan.

interest ah its inception than did this production of The average specd obtainable on this 20 hp. model
s famous concern, and in vesponse o ; )

guestions from s number of readers who
ave desirous of ascertaining information
with regard to its wearing gualities and
the general performance of the produc-
tion chassis on the road, we recently took
an opportunity of trying out what can
well be termed a standard model of this
famols margus.  Actually, the car, upon
which we drove gome 300 miles, had, we
understand, 700.miles to its credit.

The first models of 2 new type sro zome-
times made in the “sockyoom ™ of the
factory, and differ gppreciably from those
which eventually find their way into the
hands of the average owner ; but, in zo far
&S OWr ‘IMEemory serves, the preduchion-
type 20 h.p. Rolls-Royvee nob only comes
up to, but, if anything, exceeds in quality
aud gerformance, the original mode] pro-
duced.

There is an indefinable gense of charm
attached to the car. It would require a
groat deal of space and considerable repe-
tition of what we have already said fo
deal with =il the good features of the
20 h.p. Rolls-Boyvee, and we can now ouly
summarize. Three characteristics are
outgtanding. One is responsiveness, the
other guietness, and a third iz a distinet
sense of breeding thai accompanics ifs
every action.

There is a sillkiness about the suspension i
and am elasticity of the engine that need THE APPEARANCE OF THE 20 B, 7. ROLLE-ROYCE IS EQUALLY A8
experiencing hefore they can be believed. REFINED AS ITS ROAD VERFORMANCE. '
On top gear the speed rtange iz from
4 m.phi. to 62 m.p.k. on the level, and throughout 1= almost as good as that which can be obtained on
this range the car responds to the accelerator pedal  a larger Bolle-Royee, for, thanks to a high power-fo-
as though the engine, instead of being what ig knewn  weight ratie ifs pickup is very rapid indeed, and

E ‘enabies one to observe all the eour-
tesies of the road and yeb leave a
pcrmng g - sabisfactory mileage behind ones

. § STARTING back axle in the course of a day's
WINDSCREEN 47 7T SWHCHES . Ample lock, beaubiful brakes,

and finger-light steering all go to
NITION aitain this end,

A congiderable number of gues-
tions have been asked concerning
the guestion of central gear eon-
trol, but on both of the occasions
that we have had the pleasure of
driving this model we can jusHy
state that no inconvenience has
been noticeabie on this seore, al-
though, perhaps, the position of
the gside brake neeessitates the
driver leaning forward rather
more than should be necessaxy.

It iz not & mimple matter to ex-
press in mere words how good this

SWTCH -4
y/

i g car veally is, but to any of thb;e

THERMOMET NOyP AMME ‘ : L * who might be doubtful as to the
b £ EQ % }.{éf;ég'gé;gu]'1;r~,cg TBCL ) Mmuq\_‘\cg\"j'rﬂcL THOGTILE ea‘pabﬁiﬁes ‘ﬂ'f the - 20 hp Rﬁl..ls"
STALTER PEOAL e R 1 Royce, wo can only say quite

THE KEMAREADLY REPLETE FACIA BOARD IR ONE OF THE MANY frankly that they should fry it for
INTERESTING FERATURES. themselves. Wa ourselves find

. that it iz in all respects a ver
as an internal-sombustion unit, wers a virile, dightly charming car indeed, and one that makes us proud
wound spring which releases s power to the touel. that it iz of English marufacture. The makers
There is no vibration, not even a hum, and it is only  address is 15, Conduit Street, Londen, W.1. <

' ¢
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The 20 hp. Rolls-Royc:e on the
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A Very Refined and Silent Car.

©Oae of the iatest 20 h.p. Rolis-Royce chassis,
with a coupe body by Park Ward.

FIVHE: 20 h.p. Roll= Royee with
four-speed gearhox, froni-wheel
brakes and right-hand control has
now been on the market for just
about a year, and has earned a well-
degerved popnlarity for the manner
in whieh it gives the same silent run-
ning, the same comfort, and the same
satisfaction in use as the famous
40-50 h.p. mode!, combined with a
greater economy of operation. The
tax on the smaller model is oniy £22
per annum, while a petrol consump-
tion of approximately 21 mp.g. is
oBtained by most private owners,
We were ahle to make a trial run
in the 20 h.p. model, and thus satisfy
ourselves that the performance is all
that the average motorisi can desire
in a vehicle of iis type. The six-
cylinder engine, which has a capa-

The gear and brake levers are well
piaced on the right-hand side.

city of a litile over three litres, is
s0 quiet that even with the car sta-
tionary it is literally impossible to
tell if the engine is running without
a glance to see if the oil gange is re-
gistering or if the ammeter needle
is flickering. 'There is a complete
absence of any noises, however faint,
in the chassis or bodywork, top-gear
flexibility has been brought to the

well-known Rolis-Royce pitch of de-
velopment, and gpringing is excel-
lent. Except for the fact that owing
to the lower power output of the
engine there is not the same livell-
ness, nor the same acceleration as is

CONDENSED SPECIFICATION,

ENGINE : 8-cylinder, overhead valves, 3in,
bore, 4% in, sivoke {3,150 cc.). Treasury
reting 21'8 h.p. Tax £22. Starling ear~
buretter,

CLUTCH : Single dry plate.

GEARBOX : Inunii with engins, fouc speeds
and reverse, right-hend conirol.

BRAKES: Rolls- Royee six-hrake sysiem,
Brakes on all wheels opexated from gervo-
motor on gearbox, Hand lever on right.

SUSPENSION : Semi-elliptic gprings front and

rear,

DIMENSIONE : Wheelbase, 129 ing, ; irack,
56 ing. ; overall length, 178 ins,

WHEELS AND TYRES: Wire detachable,
:vith 32x4} straight-sided Dunlop cord
yres.

PRICE : Chassiz, £1,100 (£85 extra for F.W.B.)

MANUFACTURERS : Rolls-Royee Lid., 14-
15, Conduit Street, W.1. -

obtained from the New Phantom
model, the 20 h.p. chassis scems to
possess all the qualities of its bigger
brother.

Speed with Silence.

Tinder favourable running condi-
tions the 20 h.p. open touring car is
capable of a maximum speed of 60
m.p.h.  Moreover, the engine will
throttle down so that the car, will
proceed at a erawl on top gedr. At

30 m.p.h. the engine is as inaundible

as when ticking over, while it may
he said to be equally quiet at 45
m.p.h. on top gear, at which speed
the ecar is pleasant to handle and has
an attractive feeling of power in re-
serve.

Tor all ordinary rmmning, includ-
ing the negotiation of dense fraffic
and the average hilly or tor-
tuous road, top gear only is used.
There is never any need to change
down either for a right-angle corner

or when acrelerating away on hills
of the 14n-15 variety. However, the
man who does not digdain to use his
gearhox will find that a quick drop
into third speed will .enable the car
to surge forward in an impressive
manner and practically the same
silence that characterizes the top-
gear running.

Starting on the level or a slight
uphill gradient, third gear is nor-
mally used, a change inte top being
made within the first few yards. A
slight pause 1is required when
changing up, while silent changes
down may be made without the need
for double declutching at low
speeds. The gearbox, which is a
model of quietness, has a singularly
easy change, and a very faint click
is the only sign that a gear change
has not been quite accurately timed.

The all-emciosed starter mechanlsm
ensures reliable and efficlent starting.

The clutch, which ig of the single
dry-plate type with Ferodo and steel
surfaces, is very smooth, go that if
is really not necessary to accelerate
the engine when moving away from
a standstill.

Steering is very light, and acts
on the worm-and-nut principle, the

’ 13
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THE 20 hop. ROLLS-ROYCFE.—
(lon t(F_._

ignition and throtile contrels, ac-
cording to wsnal Rolls-Reyee prac-
tice, being placed above the steering
wheel,

Smooth Four-wheel Brakes,
As regards the brakes, these are
similar fo those fitted ro the 40-50

h.p. new Phantom chassis, which are
servo-operated from the gearbox.

Only a very light pressure is required

fully to apply the brakes, which we
found very safe and steady even on
the most slippery surfaces. There
was, it is true, a stight tendeney for
the car to slide sideways on a very
greasy surface if the brakes were
applied when the driver was not
holding the wheel, but this may have
been due to the presence of water in
the drums, as the car had only been
washed shortly before the com-
‘mencement of the test.

The springing, as one would ex-
pect on any model produced by
Rolls-Royee, Litd., is good, no shocks
reaching the occupanis of the car
eveil when traversing extremely
rough and pot-holey surfaces. The
road-holding is very good, and the
very light and accurate steering
makes the car a pleasure to handle
even when the roads are wet and
treacherous, as they were on the
ocecasion of our test.

The great point to remember is
that the standard of workmanshin

The half-elliptic rear springs and pefrol
filler and gauge.

of the 20 L.p. Rolls-Royce is exactly
the same as'that of the other models
of this famous margue, and the per-
formance, while being thoroughly
satisfactory now, is likely to be
exgetly the same in a number of
vears' time., The car is well suited
to the needs of the owner-driver, be-
cause it requires very liftle attention
to keep it in perfect condition, the
high eost of the car being due to the
serupulous care with which every
part is manufactured and the very
extensive tests which all complete
chassis have to undergo.

Having dealt with the general
running of the car, we may pass on
to one or two poinfs of special inte-
regt in this most recent model. The

El4
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four-speed gearbox is rather shorter
than the three-speed box originally
fitted to this chassis, as the result of
snecesstul efforts on the part of the
designers to save weight and space
by keeping the new box as small as
possible,  The driving shafts arve
thus kept wery short, and, as they
are supported by a third infer-
medinte ball bearing, the spigot
bearing is relieved of mueh of its
load in the ease of the third motion
shaft, and the box is not only wvery
quiet when new, but maintaing jts
gilence throughout a number of
vears” hard wear.. Naturally, the

The overhead-valve rockers are lubri-

cated by forced feed througzh a hollow
rocker shaft. '

great flexibility of the engine allows
top gear to be used for all ordinary
running in average country, so that
the intermedinte ratios are sub-
jected, in any case, to very little
wear. At the same time, in order
to resist wear and maintain smooth
and silent operation, the working
faces of all the gear-wheel teeth are
ground after hardening.

Well-chasen Gear Ratios.

The ratios are sensibly arranged,
the top gear being the same as in
the ecase of the three-speed gearbox.
The third and second speed ratios
are, however, a little above and a
littie below the original middle gear,
while bottom gear is slightly lower
than previousty,  The close ratio
hox naturally makes for easier gear
changing, at all speeds, while it
enableg the best engine gpeed to be
maintained on long clibs, such as
are met with, for example, in the
Alps,

The very compact design of the

new four-speed gearhox results from =

the arrangement of the sliding first
and second-speed gear wheels on the
Iayshaft, while the third and fourth
sliding members are on the third
motion shaft., Another good point Is
that the reverse gear is entirely dis-
engaged when not in use, and conse-
quently does not waste power by
churning the oil, The reverse gear
consists of t{wo gear wheels of
different diameters, one of which
meshes with the third gear wheel
fixed to the lavshaft, while the other
engages with the first-speed gear
wheel on the third metion shaft,
one pair of gears being arranged to
he engaged slightly before the other,
in order to make engagement easy.
The layshaft is disposed below the
main shaft, the gear wheel upon it
thus distributing {he oil throughout

July 13, 1928,

the box without the necessity for
the lubricant fto be maintained af
such a height that there may be a
possibility of oil leakage from the
bearings,

Right-hand Change Preferred.

Taken as a whole, British
motorisis may be sald to be very
conservative, and although, for
reasons of production, central control
hag enjoved a considerable vogue in
this ecountry, it cannot be said {o
have been really popular; conge-
guently most motorists will prefer
the right-hand gear and brake levers
which are & feature of the four-speei
20 h.p. Rolls-Royee. The gate,
which has very narrow slots, is free
from the catches which characterize
the larger model. The movement
of the gear léver is small, while both
it and the brake lever are well placed
anid comfortable to the touch.

Hand-controlled radiator shutters
enable the driver of a 20 h.p. Rolls-
Royee to keep his engine running at
the most efficient temperature. The
advantage which these shutiers
possess over those which are auto-
matically controlled by a thermostat
ix that, if it be desired fo stop for
an hour or two when the engine is
thoroughly warm, the shutters may
be closed and the water maintained
as nearvly as possible at the same
temperature.

A radiator thermomefer, adceu-
rately calibrated in degrees Centi-
erade, is among the dashboard in-

The throitie and ignition controls are

mounted above the wheel, as on the

46-50 b.p. model, but the mixture con-
irol is on the dash,

strumenis, so that the driver can at
any time see whether the engine is
at its most efficient temperature, In
the eourse of a run at moderate
speeds we found it best to maintain
the water temperature at about 80
tdegrees Centigrade.

Summed up, the 20 h.p. Rolls-
Rovee may be regarded as repre-
senting the best British practice and
as possessing an unusual refinement
and sitence of running. Its control
calls for no effort, while it is eco-
nomical to mainfain, not only as re-
gards running costs alome, but also
hecause of the very slight deprecia-
tion even in prolonged use.
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Modified Rolls-Royce Suspension System.

Interesting Design of Hydraulic Shock Absorber Now Fitted to the
Front Axles of Both Models.

FTER having built their 20 lup.
% and 40-50 Loy, chassis i practie-
ally unchanged form for some cobi-
siderable time, Rolls-Royee, Tid.,
have decided wpon fhe fitfing
of their own patenied type of
hydraulic shock damper te the front
axle while retaining frictionsl shock
absorbers to the rear axle, At ihe
sgme time it is announced that the
40-50 h.p. New Phantom chassis can
now be ohtained with Dunlop low-
pressure tvres of 6.70-in. section a8
an optional extra in place of the
straight-sided iype normally fitted,
while D5.25-in, section low-presgure
tyreg are now standardized on the
20 h.p. chagsis,

 Deuble-ucting Principle,

As has been the case for some
eqnsiderable time, Hariford shock
absorbers are a standard filing at
the rear end of the 40-50 h.n. chassis
The new hydraulic damper, of which
two are now fitted at the front end,
ig of neat and compact design and
in so arranged as to be double-
acting ; that is to say, it provides o
check upon unduly rapid motion both
when the springs are being deflected
and when they are rebounding.

The damper consiste of a ML
roughly eviindrical in forin, whic
holted to the side member of the
frame and containg a double-ended
plunger. This plunger is made hol-
low at the centre and is there fitted
with a link coupled to a beli-crani
Jever which is connected to ihe front
axle through the medium of a rod.

The principle upon which the
damper operates can best be umder-
stood by reference to the diagram-

e
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The new Rolla-Rovee hyderaulic shock absorber as fitted to a 40-56 hp. New

Phantom chassis.

Fhe casing fs bolted fo the frame and ceutalms  double-

ended plunger which seclprocates when the axfe moves up and down.

VWhen (he road spring vehounds
and the axle moves away from the
frame the plinger i« foreed towards
the left, dispiacing oil from the
apace (A} and, vice versa, move-
vents of the axle towards the frame
(corresponding io deflections of the
road gpring) cguse the plunger fo
move 1o the right and diminisik {he
space (B, Owing fo the differing
pressures allowed fov by the valves

Frrrerrepse ey y

A dingram expladainry
ef the principle of
operation; in meving i
to and fro the plunger
farces ol theough
dugts and wvalves, &e
peaviding bydrapiic
damping.

masn

¢
a e Enm e s

s Autamatic

replenishnient of off

fron: 2 reservolr is z

matic sectional view which we repro-
duee, although it will be understood
that this does not show a number of
refinements which are incorporated
in the design. Of the compression
spaces left at each end of the
plunger, which are fitled wiih oil,
that which is marked A on ihe
diagram works at a high oil pressure
and that which iz marked B works
ut a lower hressure.
B24
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_‘/E*// feature. (See text) |
TO OXLE ™
and  trapsfer passages o bDigger
checking effect is obfained when

the gpring rebounds fhan Is the
cage when the spring is deflecled.
When the plunger moves to the

left the oil displaced from the space

(A} is foreed through the automatic
spring-controiled poppet valve (a)
and passes through the duct (O) to
the low-nressure space (B} on the
other side of the plunger. While

“this action is taking place the poppet

valve (bl is kept elosed by the pres-
sure of ithe ol On the reverse
stroke, when the plunger moves to
ihe leff, this valve (b} opens and
allows the transfer of ml to take
nlace from ihe space (B) to the
space {A) through a hole (I))
drifled in the plunger.

Interesting Refinemenis.
Az regards the refinements pre-

“viously mentloned, which have not

heen fully sbown on the diagram in
order to make matl{ers eclear, the
most imporiant consizts of o method
for electing aiv from the damper
which might otherwise collect aned
interfere with the correct function-

ing of the device, The alr will
naturally tend to colleet at the

highest peint, and here & special
velease valve is provided through
which it i expelled when the
plunger moves fo the right. i

Two non-reture ball valves (B, 1)
are fitted near to the base of the
cylindrical casing—one at each end
—and these comnmnicate with the
end spaces (A and B) and with o
filter leading to an oil. reservoir.
Phese valves only operate if suction
bhe ereated in the end spaces (A and
B) through loss of oil from the
damper, and then move to allow a
further supply to be drawn in. AS
is the case’ with all components
used in Rolls-Noyee carg, this new
damper has undergone severe and
prolonged lesting hefore being
adopted.



December 81, 1999. 58

WHY A ROLLS

is A

A Works m Which Almost Every Chassis Component is Made.

Methods of Manufaciure Whish Have Created a

Reputation for Excellence

World e

To test and test sgain Is the rofe of Holls-Hoyoe engineers. Here lo shown the chassls test, with rear wheels
carrying speciat sold fyres resting on dynamometer drnms, which In eowivalent to I0G rood miles st full

load,

HENEVEER & manufacturad
article or mechanism=- tran-
scends ordinary standards of exceal-
lence, curiosity is arvoused as to why
this ghould be the case in the
world of motoring an outstanding
example is the Rolls-Royee chassis,
and around it have grown up many
legends—some based on fact, ethers
fictitious—concerning  the msthods
of production employed at the Derby
works. i
It is in these methods that one
must search for the secrels which
account for the fact {hat a Rells-
Royce 75 a Rolls-Rayee; fe., that it

maintaing, year by year, so high a -

standard of ewcellence that iis
claim to special distinetion goes un-
challenged everywhere. Cur exclu-
#ive road test reporis have shown
that t{he road performances of
Phantom I¥ and of the 20-25 h.p.
model are exeeadingly good, and
our recent descriptions of thess
chassis ghowed then: to be designad
on modern lines, There are, how-

ever, other cars thal can iravel as
fast and the specifications of which
include a sixz-cylinder overhead-
valve engine, four-forward-speed
gearbox, semb-elliptic gpringing and
four-wheel brakes,

) Superiative Care.

‘The two features in which the
Rolls-Rogee ear excels are a won-
derful refinament in runping {which
includes,
fn econstruction, whith results in
extraovdinary Ionpevity.
ing due credit fo the genius of Mr.

F, H, Royce, who conirols the entire |
of  the ~echansls from his

design
secluded country home near Chiches-
ter, where he has a devoled stafl
of drapghtsmen and mechanics, one

must pay homage to a system of car +

manufacture which, in respect of

Ahé skilled erafismen employed, the

attention paid to details and-the
meticulous routive embployed for

testing nond retesting the product at

of course, silence and
smootliness) and 8 superiative care

After giv-,

This follows individos! tesie of the endiue, gearbox, renr sxle, efe., snd pricedes profouged road trialks,

every stage, g sorely unrivallec
anywhere, )

In this article we are privileges
to Hft the veil behind whieh th
work of the remarkable Rolls-Boye
factory st Derby is ordinarily car
ried: on.  This factory copsisis o
single-story buildings, clean, air
and welldighted, which cover -1
acreg of ground and in which th
iwo types of chassis and the Rolls
Hoyce aero enginés are made, .

To anyone- accustomed fo visitin
motorear factories, in which man:
of ihe components are “ bought in
in finished form, ihe scope of th
processes undertaken at thege Derb:
worke is literally amazing. Thus
there are large foundries where in
tricate work in brouze, aluminiup
and cast-ivon is carried out by ex
pert metaliurgists, there iz a specia
depariment for the manufactore o
forgings guch- as those required fo

‘the connecting rods, steering arme

efe., there is a ' works within th
works " entirely devoted to raakin;
o3
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dynamos, sfarfer motors, coils and
other electrical gesr, and ev en ..ize
bolte and nuts zeqmr@d are made
the premises,

The very -important nprocess of

heat-treating . crankshafts, gears,
valves, ete, is carried out'in 2 gepa-

rate department, and hers sn un-

suffice to show the auccess of fhis
unusual policy ; so highly are Rolls-
Royee methods in alupiinium found-
ing esteemed that thelr advice on
this tricky subject is offen sought

e

_}S' ourm‘e CONCerns,
In addition fo the wide scope of
the work undertaken, a feature of

purpose of facilitating Quahh*y T
duction, but at Lezw the aim is io
ensure aceuracy and inferchange-
ability, Conseguently, although (as
we shall describe) a very congider-
able amount of hand work is, LJuE
into each chassis by shkilled crafis-
men, it iz erroncous to suppese that

All kinds of cﬂmpmmmzi erdinarily * bought I ™ are speclally buili by Holls-Hoyes, Lid,
The girls in the background range 5,000 brass tubes im u frame; thess are

radiator,

An exampie is the
soldered togather 10

form fhe cove {Jeft) and are them fested for lesks {eighd).

gsual process
tempering of the side moembers of
the chassis frame. It iz worlh men-
tioning, in passing, that every con-
necting rod, steering arm or similar
forged part of im’pormnr:e carries 4
test-plece, which iz cut off and
tested after heat treatment; in most
factories only ong part in a bateh
would be so tested. - The digtinetive
radiator is also built up on the pre-
mises and embodisy over 8,000 brass
tubes soldered in a bath; it is sub-
sequently fested under both air and
water pressure before being hbuilt
into a shell of nickelsiiver.

Maintaining o High Standard.

All these specialized manufactur-
ing processes are carried on, ©in
addition e the more customary
work of making the engine, irans-
mission, efe., for one good and sufi-
- elent .reason, viz, so high is the
standard of excellence which the
Rolls-Royce engineers have set
themselves {0 mainiain (hat they
are obliged to assnme enlire control
over the design and manufacture of
every posgible component. This can
be achieved only by making them in
ihe factory itself. One example will

. ot often seen, I3 the

the Rolls-Royee factory which im-
presses :lze vi * is the extensive
Use made of J!g‘s and. fixtoreg, ie.
contrivances atftached fo machine
tools which ensuresstandardization
of the produet. contrivances
are ordinarily emploeyved for the

§

| Oue ¢his machise the steering worm and

mut are “run fn' for hovvs wetil the

friction, meszured by the balance,
resches & ceriafn minimurm,

“then blated so as te render

any individual differences are per
mitted, Should an accident occur “o
o car and necessitate fitling a spare

‘part, this will drep inte plaur wheti

received as geocurziely as onoany
mass-broduction job, -

Having dealt with some salient
Teatores of the works, we will furn
to some of the int&resﬁng stages
theough which each chassis passes
on its way to completion, * Commenc-
ing with the frame, ihig differs from
ordipary practice 1o that all im-

" portant connections, such as these

joling the cross-members to’ the
gide members, are sifected by means
of bholts and puis Bited to aceu-
mteiy reamed holes, rivels . heing
used only. for light brackets and
‘suwﬂar lightiy Ioaded parm.

Pzagesi‘ Road Springs.

The semi-elliptic road springs are
not made at Drerby, but opon arrival
each is complefely dHamantled and
all the leaves are polished and are
them

rust-proof.  Axles are also polished

‘all over hefore ‘ennz, painfed, the

iden being te facilitate the job of
ingpectors whe look for flaws in the
metal ; nothing is l2ft to chance.
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Making the Tears Silend.

The machine-shop pProcesses enr
moyed in the manafucture of the
working parts  Tollow  the hest
modern  practice; all  slralght-
toothed gears, for example, are vyo-
file-ground on special machines after
heai treatment, and eylinder bores
are finished by honing, Gearg with
spiral teeth, such as the finaldrive
bevels, the timing wheels,
constant-mesh wheels in the gear
box camot be profileground on a
machine, angd, consequently, atve
mounted in palrs on special fixtures,
which enable them o be ran fo-
gether under a streama of Mguid
abrasive,

This process necessiiates a high
degree of skill on ithe part of the
operator, because, if overdone, the
tooth profiler are ruined. The idea
is simply to allow all tool markyg or
other slight irregularities to be
smoothed away and, If necessary, it
ig followed by hand-treatment with
Hght abrasives, knowsa as * stoning.”

The pistons, which are of alu-

mipium  and  have  slit
shirts, are specially growmd
to a slight eoval, so that
they make elose contact

and the

_engine presents as

walis {s highly finished to close Hmits
of size: in addition o the crankpins
and Jjournals—the only parts ordi-
narily so ireated.
ings and big-ends sre reamed to
within equally close Hmits, so that
“ pedding down " by band-seraping
ig almost eliminated. .

We found that we
conld Durn a newly
assembled englie
quite readily by
hand, as, owing o
thiz system of close
Iimits, it i not
necessary that the
parts should all be
put  togeiher vwvery
fightly,

The ingide of the

beautiful an appeur-
ance g8 the outside;
the inner surface of
the aluminiuam
cerankease, for
example, {8 smooth,
serupulously  clean,

with the eylinder walls on
2 plane at right angley to
the gudgeon pin, but have
a ltheral clearance sround
the gudgeon-pin  bosses,
Tonsequently, there is room
for expansion with heat,
but piston slap iy prevented.

The crankshaft is ground
all over—a simple state
ment, but just think of the
care and labenr which it
implies! Every pari of the

ety roughly shaped wnder & hanmer.
drop-forging process between dies,
forging provess, in which the * flash ' Is trimmed off

Gizges im the preduetion of a commecting-rod forging @

gk
3

All the moderste-stzed forgmgs regmirsd ave produced in the Derh§ WOTHS.
This view shows the section of forging shops which is devoted o making
conneeting rods.

The main bear-

{Centre} first
(Right)y Fined drop-

Silence, pleasé f All gearhoxes are tegted individuaily on
each gear, nnder load,
Rolls-Royce engine so as to reproduce road conditions.

Motive power is supplicd by &

and treated with linse
oil, And how these engln
lagt! We saw one stripp
in the repalr shops whi
had been at work om €
road ever sinecs it Jeff &
works in I8, It w
vears since 1t had last be
taken down, but there w
not an atomw of shake to:
felf in the big-ends.

The steering mechanis
iz a beauntiful job and ¢
sists of a worm working
a nut which is lined wi
white metal, These par
are lapped together
ensnive smooth operation in & ve
ingenious machine which, by ose
Tating the worm, causes the load
nut to run frst up and then gow
This process is continved for hou
wnttl  the friection, tesied by
halance, i reduced fo a -specifd
sininmm, o

Testing the Engine.

Testing has been brought toa &
art at Irerby, ne trouble bek
sparved ; it is applied frst to’ im
vidual components and then to t
complele chassis, The engiue, aft
ussembly, iz run in gently jmder |
own power, using town gasytor thr
hours at 400 r.pan. and for a furth
nour at higher speeds. Theve is .
Gil ju the snmp during this peric
Iabricant being cirentated through
special cooling and filering pla
which removes ull shudge, so th
the oil-ways and hearings are col
pletely freed from any deposits
mets! particles such as are bow
fo  collect during asseobly @

“which might damage the bearings

Theengine next passes on o a te
o
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Conehoen which i is coupled 1o a
Frovde brake, whore it does gix
hours under luad at various meef.w
the final {est here comsisting of a
full throttie trial from 506G r.pam. o
3,000 rpo. by siages. A high
stavdard of nerformanece is rigor-
eusiy mainiained.

In the meantime, sther componenis
:.:\'a‘e being tested. The complote gear-
hox, for example, i<' driven on al} it
i euIS nas u.w,} ‘' noize detecting
.g_laartmem, amd Dore there ig an
interesting cxample of thoroughness,
Instend of driving the box by a belt
or an elecivic motor in the usual
-‘a};, » she-eylinder Bolls-Rloyee ens
ae i em* Egvei g that the geary

!
i i
as thoy i E

; experience
i an acival zar

T
reauay

to fake wing io

Hedged and
Instead of fhis,

the ceachbuilder.
the trigis already deseribed form
but a prelminary fo shll
rigorous tesis on ihe rosd.

Extengive Tood Tesis.

First of all, the chassly goes out
with an open lmw‘ for peneral tesis
and adjustments, miiow:::g which 3
special nolse-nmpiifying boy hody is
boltett on fo It and an expert in
silentce takes the wheel. This body
ig of cubical share, o that i mag-
niffes any vestige of 1ol

Such fests and m’rumnzsﬂm m*w
take days, or even weeks, to com-
plete, When they are broushi o a

. this, i1 ix sent
more
< incidenially,

‘roail
before it
‘coachibuilder to the eventual awne
Iater on, ity life and eondition a1

passengers and uggage wiich it w
eventy Hy have to cavry. Followh
te the coachbuilde
rail.  The bhodywer
iz earried on a specl
steel snb<frame mounted on rubbe
which has the advantage that il
body maker can be constructing
saloon, limousine or whatever it nu
be upon this sub-frame, whilst ©
chasgis destined {o carry it is s
prodching completion af the wor
Ono more stage remaing, this belr
a trial of the complete Job on
by a Rolls-Royee imspect
is  delivered from ¢

Thgr
gy

usea by

as I well know
kept wnder o
gervalion by i
Apectorg o
ployed by Rell
Reyee, Lid., wi

A similar pro travel from di
coms b anplied fo trict to  distr
neh  complete and whose s
vear axle, and in vices are free
ihis  ease ithe placed at il
cnds of the half- command -«
shaflls are el owners and 8
coupled to heavy s greatly appr
f‘i wheels  which EEE——— cinted,

correspond in o In  altempilx
helr  effecis o M Bl SR TORR, a congecuii
the momentum BUE FRAME - RUBSER story of the we
of a car. ‘The & chassis I8 a
tester can there- i gemblied ar
fore enmilaie The fisal stnge : The bedy is bullt on & sies! sub-frame which is ususily sent ftested we hay
all kinds of voad tes the conchbuilder iz advanes, Subseguently body srd sub-frame can readily inevitably had -
conditions vory be dropped on io the chassis, The anchorages (Inset) embody insulators. amig nasny oper.

clogsely indeed.

An engine, gearbox and Year axie
which have bheen tested individualiy
are next built into the chassig, and
thiz then undergoes a prolonged test
{eguivalent to 100 miles on the road)
with, the reav wheels monnted on
drms  couplad  fo .}Fnams}meters,
wliich absorb and record. the power
transmitied, Headings are faken on
each of the four gesvs at speeds
ranging from 800 o fo 5,000
r.pun. !)3 inercrients of 260 r.pam.

Needlesz to fuy, sooh o remark-
able degree of thoroughness in test-
ing is alfogetber unusual, and one
might be forgiven for supposing that
after such an arduous uwpbringing a
chassis might be vegarded as fully

conclusion the prodoe-

s tistactory
fion depariment hag Hnished wiih

& chassig and it ig bapded aver fo
&!1 ﬁu’f@pmne:x ds‘}}“r'im'zrk?,, nab ¢on-
irolled in any way by the production
staff, which has the task of judging
wh h[!w“ the Job iz wun o standard
in m*frer i decide 5 vital point,
ferther road tests are made, 5o that
before it leaves m» works, in addi-
tion o hench N;E&,, 8 RoligRoyee
chassis covers st loast 300 miles on
the read and ig fu }‘“\ run-in in readi-
ness for »\E‘fﬁ"u“

The final atage before delivery con-
sista of bouneing the chassls on jis
gprings when loaded by weights o
an extent represeniing the body,

tions of interes
bub many more pages of this joumn
would have to be absorbed hefo
even an outline of all the work ca
ried on st this factory could i
given, One could, for mcamnle, é
seribe the many wunigue process
employed in mak?ng paris such ¢
ihe hydraulic shock absorbers, )
siiemee:‘, the petrot tapk, and {3
heavily plated  steeriszg  colune
Briel though it is, however, th
account should suffice to show ths
the refincment and longevity whic
form the quintessence of Rolls- E»ov
atiribufes result from a unique cor
bination of designing skiil, leagtl
experience and an almost supe
nman care in manufaciure.

INGENIOUS BULB HORN

‘E’i’ would hardly appear that sueh &
simple ingtroment 22 o bulh hores was
apen to much Improvement, but a Mid-
Iand nyvefactuver of motor accessories
has evelved an inferesting variation of
thiz popalar fype of warning signal
The modifieations mads <consorn the
bulk end of the ir smeent only, the
horn and reed being golte normal, The
hulh ix coclosed in 5 h:gt'm casing, and
pressure is applied to it by mesns of s

plusger, one end of which 19 econcave,
where it vomes inte coninet with the
runber and the other convex fo receive
the palm the wnser's hand., 1t is
claimed that, as the bulh is profecied
from the atmosphers, it is slmest une
hrepkable, aud that the plunging device
Maces an oven pressure sll over the bulh
with & resulting  instonfanecus and
powerful blast. A single twist horn,
suitabie for use on nrivate cars, ix leted

n
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OPERATED BY A PLUNGER

af 208, whilst the bolb adantation o
e purchased separately, to serew on
an existing hown, for 125, 64, A moree
pensive nattern of the throngh-dash i3
with a double-twivt horn is priced .
47z, 44, The makers are Messr
Barratt, Wakefield and o, 16
Forelly Road, DBirmingham, snd ¢
Loundon agenty are Messrs, Thomas !
Headland, Pearman Btreef, Wostminai:
Bridge Road, London, 8.W.2,




