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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.










































