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BUY
DOUBLE
SHELL IN
S GALLON

Dryuyms: IT
IS 6/3 LESS |
THAN IN

'STAN
EFFICIENCY

Your Standard can be only as eflicient as the

lubricating oil you use.

It has a lubricating svstem which demands
a medium grade lubricant having certain
characteristies all of which are found in Double
Shell.

Shell motor engincers recommend Double Shell
for use all the year round. You will find that

it completely and perfectly lubricates your car

and will give maximum efficiency.
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“ STANDARD " CAR.

In addition to the Canley Waorks, shown in the central vivw, where the chassis qre

mculg-gl and Ath' cars completed, the Standard Motor Co., Ltd., his several more

tuctoviesin Coventry where the componients are made, and others where bodvworlk
dalone is constructed,
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makers Tue primary object of this handbook is to present in a clear and

choice__ concise form all the information which the owner of a ““ Standard "

car, of either of the current chassis models and any type of bodywork,

L o D G = will need in order to ensure his being able to secure from it the ‘
maximum of satisfaction in its running at the minimum of trouble

in upkeep, and the lowest possible maintenance costs.  But beyond

that are included sections giving information that motorists and

would-be motorists in general should possess if they would be

familiar with their responsibilities, with the essentials of touring,

with the rules and courtesies of the road, with the broad principles

of motoring law, and with many other aspects of motoring.

Although it is intended for * Standard *’ car owners in particular,

|
this handbook will appeal, therefore, to motorists and potential F
motorists irrespective of the make of car they may use or con- b
template acquiring ; it is, in effect, a comprehensive work on
motoring and motor upkeep, with practical advice which, specially
relating to *“ Standard ™ cars, is very largely applicable to cars in
general. |

The author wishes to acknowledge the courtesy and assistance

rendered by the Standard Motor Co., Ltd., in the preparation of

this book, and would add, from his personal experience as an

sesessesscesesssnRes

sid s s owner-driver of ¢ Standard *’ cars, and from that of his many friends
ecessessscssessesssennss e ssarsiies and acquaintances who also are “ Standard 7 car owners, that the

same courtesy and willingness to assist in every possible way are
characteristic of the attitude of the Company and all its officials

Lodae
standard Maodel ('3

towards users of their cars.

sold everywhere.

Dacked in sealed red
wmetal bor,
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CHAPTER 1
THE  STANDARD ¥ CAR

R ates k almost to the
Tur history of the Standard " car ‘ddtﬁa b{lLl}; 'tl- 3 W
“rl'i( <t-d'1\.'< of motor manufacturing m (xrlcat : irllvi ;Cl‘“quab].-
- N 1 1d record, among other things, 2 :
it .tail would record, among . e
ore written in detail wou 10ng OtheT T hiren
\\\_f; \:L( of the consistent and ever-increasing popu}ldnt}ﬂl i
e ’ £ i i L the time when the DT
¥ car at is to say, from . :
ake of car. That y, § ’ . e
l'?glztmdard " car was completed (in 1903) until the p i ippaeR
: ‘ 1 1 2 . W 1S s
has never been a period during which some exte nht iy
L ] ' en either contemplate
tht(r)({hcr of the various factories has not b(’L’n uter7 S()?I f}lcmr\'
0; \)uiidiﬂ“. Even during the “glump ' of '19-11]; .p“t e
2\ten<ion%b\vcre continuously in pr(f)gniss, du}imgh i im:rc,m.d
ears the « works have reas
: ity @ utput of the wo :
s the capacity and o : W e
i;mrlb ﬂ' undpbomids‘ In 1924 approximately 10,000 cars
Y caps S, |
7 e he 1t for this
mﬁﬁ one reason more than another can be h(ld‘to accomuf e
o icy > manulks
1sistent success it is the fact that the policy of thuln.l..ur <lanins
sistent ss 1t 1 ; . ¥ - x ey
?:s always been to cater especially for the gv\ I;LI' (llaxr i
i ; i int, and the latter he y
is interests : own standpoint, < ' : 1
s interests from his , EE R
hlbdlercd possible  because all the officials lt,.\p(.ﬂ;blbll o
. d f e cars have been ¢
TC(’ nception, design and manufacture of these cars 1ave
ivers themselves. o
st swner-drivers themse y A e
bm\l' 3“;10 to say, that policy would have achieved notlm;fc ll)f_H
Needless to say, the y we A e
resulting cars had not been satisfactory 1n rcgalr((ll l’c;]) i 3) :
v, i ility, ; : nor cou ¢ g
| fice -ability, and so on; 1 :
iency, price, durability, _ : ‘ N
ect;ﬁ il ll;ldC}; any head have been realized without suitable p i
s £ 3 Ly B c ¢ charac-
‘v&rks organization. But in respect of. its performanc oo
\t\o' tics the < Standard ” car has an enviable reputation, ol
fana ‘ at Coventry are € :
factories in which it is made throughout at Coventry izatim?second
with the most up-to-date tools and embody an organ
to none.
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HISTORICAL.

The ““ Standard
was one of the
motoring

: hg‘ht‘ car,” first manufactured in 1012-13
M i . = ey 2
o pltnnl«u.\ of a type that has subscquently made
se it At = & - 5

I ¢ to hundreds of thousands of people.  Since that

i !
k. 2—1HE iy A

L1 JLI., N(,Ul.h.\[{[Ll, I\\'u~s;~;,\|1i1<, witH Hoop

AND SIDESCREENS 1N Us 4

time it has bee

A it hd.\ 'lu(n <I<'\(']<)])u,l almost out of recoenition —
1e distinctive outline of its radiator— :
two chassis mode

. apart from
and is now represented by

Is known respectively as 11 h.p. and 14 h.p.  The

. I'1G, 3.—THE 11 u.p, * CANLEY "'
Showing the dickey se
stand alone, having rigic

Two-searer.
At open and the ~i41x-\«‘-rm-n><-n~< ted ; the latter are able o
Liranes quite independent of the hood,

fL;]hl ll]l\ developed from the original of 1913, until it no longer
- \t'“lt :m 'lln light car category in motor competitions, thoueh in
clation to 1ts seating capacity 3t i i :
. ' PLAling CaP@eItREReIng Size . and performance i+ |
S0k 52 ™ Ut > performance it is
The 11 h.p. model was introducced in 1022

: to fill a niche whic
the development of the other had made b

Vacant | originally known

THI. ™SEANDARD " CAR 3
as the 8h.p. “ Standard,” it also has been increased in size and
enlarged in engine dimensions, so that it more than justifies its
present rating.

POWER, ROOMINESS, AND PASSENGER COMFORT.

A point to be noted here is that the rating of the ™ Standard ™
cars, 11 h.p. and 14 h.p., 1s no indication of the actual horse-power

I'1G. 4.—SHOWING HOW THE RIGID-FRAMED SIDESCREENS OF THE
“ CorESHILL " TwO-SEATER AND ‘* KINETON " FOUR-SEATER
F1T 1N POSITION.

The pegs indicated by arrows drop into sockets in the tops of the doors. In the
other models a similar arrangement occurs, but the tubular frame of each screen
isenclosed,

developed by each engine.  The power which must be developed
before an engine passes from the test shop, and which it possesses
for car propulsion, is far and away greater than 11 h.p. in the one
casc and 14 h.p. in the other. Those ** catalogue horse-powers,”
as they may be termed, merely serve to differentiate between the
models and to give an indication of their rating for taxation.
Hence it is not right or fair to judge of the value of any car or its
capabilities by comparing its rating with that of some other make
of which, may be, the catalogue horse-power represents the actual
power of the engine or something akin to it.
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Roominess and passenger comfort have been outstanding features
of “Standard ”’ cars from the very beginning, but never so much
as at present, even when comparisons under those heads are made

with cars of larger horse-power, catalogue or actual. The 11 h.p.

cars, for example, are longer and wider than many others of 12 or

14 h.p., a characteristic which not only allows wider bodies with
more leg room to be provided without that undesirable feature,
“rear overhang,” but also makes the car steadier on rough roads,
not prone to rock and plunge like a small boat in a “ choppy " sca

i. 5—SHOWING HOW THE RIGID-FRAMED SIDE PANELS OF THLE

“ STANDARD ' CARS ARE STOWED AwAy wWHEN Outr or Usk.

A locker is provided for them behind the upholstery of the main seat. The
photograph is of the * Kineton ' four-seater.,

—a failing of so many light cars with their narrow wheel track and
short wheelbase.

The dimensions of both the chassis and bodywork of the 14 h.p.
" Standard *’ cars are similarly generous beyond the ordinary, and
it 1s very notable that in both types, by the skill of the designers
and by the use of the most suitable material at every point, the
weight of the complete car is remarkably low ; the advantage of
the latter feature is evident in low running costs, for every additional
pound or hundredweight of car calls for just as much fuel to move
it, and wears the tyres as much as a similar addition in passenger
weight or luggage. And here it may be added that one of the
reasons why * Standard ™" ears in general are so popular and satis-
factory is because their upkeep costs are so low in relation to their
passenger capacity and other material factors.

Ut

THE “STANDARD '’ CAR

THE TWO CHASES MRS istinct lels, they
Although the IT h.p. and 14 hup. age two distinc nmt(lLr.,h'm(_1
coce many features of design in common. On the other hs 4

JIORSRGy W f(\-‘mm power, and other factors render (hﬁcr.encu

?th-e’tho d“}}f nlilc t‘l;vvrhavc been embodied, '.md‘ are mentioned

1\1\111?;:1&11;@%2;;1)111 tl.{o following pages, with hints as to the

treatment requir«-d in each casc.

I THE L 28 B “ P o 1
1G. 0. H H JINETON UR-SEATER THE OPULAR
O A 3
EAET s o INE U
MODEL O THIS SizE, WITH Hoop AND bIDhSCREENS JERECTED.

i All give neral idea of the
ing specific table will give a gener :
The following sp¢ cification gpeve s el L. s
features of design, though the details o 1\ §
treatment in later sections of this handbook—

SPECIFICATION TABLE
“ I1 H.P. \ 14 H.P.

e e e

ENGINE. \ | Four
No. of Cylinders . I’T?‘ur. y § : 212 X 4 -
Ko (1n. L R T approx. 75 X
Bore and Stroke Wodi. approx. 68 % 90 IP9¥;4 % J
! 7 ClEh . 2 F
Cubic Capacity - | (';‘3721{11(““[ } . | Overhead
1o it 5 i | Magneto
X 1\1_\;,'(‘“‘ ) | Magneto . | Thsrmo syphon
e C 1in'«r Thermo syphon | Pressure
by ;m.r t"mn N Circulating S])ms“ i | Vq&mm
B g . : ¢
Ill'uly]“l(‘:;:l) | Gravity : 2
‘uel Fec .

. "W i 2 volt
't | Two unit, 6 volt | Two unit, 12 V

Electric LEquipmen

1
T AN 3 Al o ; plate
[RANSMISSION. Dual plate in oil | Dual (.13 pla
(‘}utch . : " | Integral with torque | Separa
Gearbox . : | tube | Four
~ ) Three - $ ‘
No. of Speeds : . bndcmeath worm Overhead worm

2—(5394)




SPECIFICATION TA BLE—(contd.)

1 H.p, | 14 H.P.
e - . - 2@ @@
Brakes. |
i.li“]td - On' rear wheels « [ On rear wheels
00 . . e rhecls
7 y On rear wheels . | On gearbox!
WHEELS
I'ype Hollow steel spoked . | Hollow steel spoked
TyrE SizES,
]\n'ut’w.m and ' Coles- | 27 4+40 in. balloon
y V]nl]_ models Or 710 . go mm. cord
Kenilworth,” #Canley,"| 28 . 405 in. balloon
and Saloon models | or 710 x 9o mm. cord
Ordinary  models  and | 30 X 5-25 in. balloon
" Portland ™ Saloon ‘ or -r(rn--'jurvunrlkn cord
Special models and “ Pall | | &5 b le 0 ”? h'l]iuun
e 32 2 . be
lall 7 Saloon ‘ | or 820 120 mm. cord
‘ [
SPRINGS,
Type . : 5 : 1 Quarter clliptic . - Semi-clliptie
STEERING, | “
s | i
Type Worm and wheel ‘ Worm and wheel
DiMEeNsIoNs,
Wheelbase . ; - 8 ft. g in. ’ , 9 ft. 8 in
’Ijltdck ; 5 5 . g ft. 3iin. : ; e it 6 dnn,
Ground Clearance . 3 84 in. . 10 in
Overall Length . v | T2 ft e 13 ft. roin. (with lug-
i TA0C O 1 f 1
Overall Width ‘) ; 5 fENT : 'hfth(~r1;il(l A
Extreme Height (with R
hood raised) . 3 5 ft. g in. v A 6 ft. 2 in

WEIGHTS (Approx.).

'ijr)—seater - . | r4fewt. . : A28  cwit.
l:()\lr-scater or five-seater | ‘I5f cwt, . . 203 cwt
Saloon ““ Piceadilly > . 174 cwt. el
» " Portland 204
B i 3 20 cwt,
¥ Pall Mall E 7o cwi
GEAR RATIOS.
'l'()p
Loy . § p 3 425 to 1 o
I'hird 3 _-I*,) :” :
Second 2] “ives
M;ﬁ.« ) 847 to 1 " % 1079 to 1
o E ‘ s MNES D, 1 < : ‘ 19:8T to 1
everse . ; 3 ‘ 15-8 tan . 1 o 2581 to I
SPEED (at 1,000 r.p.m.). ‘
Top Gear 18
op Ge: b m.p.h. : 20 m.p.l
Third Gesz iy {5
'%ecuﬁ(l((o':flr : : 948 ‘ gy
¢ i - 948 m.p.h. . . | 85 m.ph.

First Gear 414 m.p.h. 4+6 m.p.h.

L When front wheel brakes (an option: U e ey o
Wh L brakes (c ptional " extra ”) are fitted, they a
operated by foot in conjunction with the brake on the gearbox, =

THE STNDARD * CAR 7

RANGE OF COMPLETE CARS.

With two chassis models, the range of “ Standard ™ cars com-
prises cleven types when the various kinds of bodywork are
considered.  On the 11 h.p. chassis, five different styles of bodics
are fitted, while the 14 hop. chassis is available with six body types.
In both cases, however, the open two-seaters and the four- or
five-seaters are duplicated, in regard to their design and the general
features of construction, but with differences relating to the finish

and equipment.

Fic. 7.—THE 11 H.P. “ KENILWORTH ~’ FOUR-SEATER.
Although resembling the * Kineton ” model in its main constructional features,
the * Kenilworth ™ has additional refinements in the all-weather hood, upbolstery,

and certain other features, as well as somewhat larger tyres,

The cleven complete cars arc as follows

TE B L H.By
“ Coleshill ”  2-scater “ Leamington ** ordinary 2z-seater
“ Kineton "’ 4-seater “Warwick ”  ordinary 5-seater
“ Canley ” 2-seater “ Leamington ” special = 2-seater

“ Kenilworth *” 4-seater “"Warwick " special = 5-scater
‘“ Piccadilly ”’  saloon “'Portland " saloon
“Pall Mall ” saloon

GENERAL BODYWORK FEATURES.

The open bodywork fitted to all *“ Standard * cars is distinctive
in the peculiarly efficient hood and side panelling. The hood
framing is so constructed as to provide what is known as a cant-rail,
a rigid and continuous member when extended, to form an abutment
at the top for the rigid-framed side panels. Thus, unlike so many
cars with side panels having enclosed metal frames for the trans-
parent material, there is no dependence upon a flexible valance of
the hood to maintain a draughtproof joint—an obvious impossibility,
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in windy weather especially. Tn the *“ Standard " hood the draught
seal between the hood and panels is positive, thus rendering the
entry of draughts impossible ; the same applies to the vertical
joints between the individual panels.

The Standard Motor Co. were the originators of the rigid framed
side ** curtains,”” now almost universal on open cars, and they have
constantly maintained their lead in thus affording an *“ all-weather
car by repeatedly improving upon the details of the design,

Fig. S—~THE 11 H.P. “ STANDARD ” WITH THE ‘‘ PICCADILLY *’
BopywoRrk.

An exceptionally wide door is provided al cach side, giving access to both back and

front seats Roominess and

SALOON

s, the latter being of the folding and hinged type.
passenger comfort are special features of this popular-priced closed car.,

In all models the framed side panels are readily detachable, can
be stored when out of use in a special compartment behind the
main upholstery, and can be used as a whole or in part to form
sidescreens when the hood has been lowered ; the units that are
attached to the doors open with the latter, but at no point are
snap-fasteners or turn-buttons required to secure any of the units
—they are self-supported by projecting extensions of the framing
inserted into sockets on the top of the doors or body.

All open models have sloping two-panel windscreens, of which the
top half is adjustable, and all have an open-fronted locker or
covered tray for small parcels, gloves, maps, etc., under the scuttle
dash, the opening being at the centre of the instrument board.

THE 11 h.p. CARS.

“Coleshill” and “ Canley ”  Two-seaters. These models differ
only in regard to certain details of the hood and sidescreens, colour
finish, tyre size, and upholstery; the latter, for example, is of

MoDEL).

Prccaninry

Careox (V

O STANDARD 7

I L2,

£ VIEWS OF THE ADJUSTABLE FFRONT SEATS OF THE

11.—THRE

10,

(9]

FiaGs.

r compartment, and (3) with
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leather ip the ““ Canley ™ model, while lcather cloth is used for the
I()\\'«'}‘-])I‘lﬂ‘(l “ Coleshill.” Both have an exceptionally roomy and
comfortable front scat-and two-scated dickey, the lid of t]w‘];\ltlvr
when open forming a back-rest with llnirl\'l\':p;uldn-(l upholstery

.

F16 12, Tue Wine Door oF tHE ‘‘ PiccapiLry
SALOONS, RESPECTIVELY MOUNTED ON II H.P,

AND ““ Porzrann "
AND T4 H.P.

STANDARD "' CHASSIS.
-Regulator of the frameless window, which can be completely opened or closed

B—Inside control of the door latch, : '
C—Horn switch,

4

The equipment includes an clectric lighting and engine starting
set, hf‘:ull;unps. sidelights on the front wings, and a t;lil—l;nnp : 'l;
(-]v‘("tru‘ horn is provided, spare wheel and 1‘\"1‘\3 speedometer ~p’ri}11f
gaiters, a full kit of tools and sparc parts, and plates 1’\';1(1\'.1';)r lll:
painting of the registration numbers. '

Certain optional extras apply to the “ Canley ™ model;  the
1‘11).11()1.%(-1'»\' may be in any of five “ antique " leathers, the ("nlmu'
finish (I'Nn"m;llly fawn with black wings) can be u‘)mlur grey
blue, crimson, brown or green, while a hood cover, bulb lmm,b:ni(i
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screen wiper are also available. The * Coleshill ” is supplied by
the makers only with the normal equipment and colour finish
(brown with black wings), but agents arc, of course, prepared to
fit special accessories if required.

« Kineton " and " Kenilworth  Four-seaters. Fitted to the 11 h.p.
chassis, these four-seated models differ only in the same details as
the two-scaters, viz.. in regard to hood material, colour finish, tyre
size, and upholstery, the “ Kineton 7 having leather cloth upholstery
and the “ Kenilworth 7 leather. In the design and construction

BiG. 13— THE 14 H.P. © STaNDARD ' TWO-SEATER, LEAMINGTON
FYPE.
This view shows the *special” model, which has eertain refinements in addition
to those of the ordinary model.  One of these is apparent in the illustration, viz.,
the adjustable windsereen attiu hed to the lid of the dickey seat.

of the body framing and upholstery no difference occurs. Comfort
and roominess are remarkable in view of the size of the car, the
Jeg room back and front, the width of the scating, and the depth
of the upholstery being exceptional.  The Kineton " finish s
brown and that of the “ Kenilworth " fawn, the wings, wheels, ctc.,
of both being black.  The equipment is identical with that of the
two-seaters, and the optional extras with the * Kenilworth ” model
are the same as those of the ** Canley " two-seater, this statement
referring also to the optional colours of the paintwork.

The “Piccadilly ”’ Saloon. This 11 h.p. model is a noteworthy
example of «“ Qtandard "’ car efficiency, passcnger comfort, and
convenience. It has ample accommodation for four adults, and
entrance to both back and front seats from either side. Two
remarkably wide doors are provided, both front scats are adjustable
to suit the occupants’ leg-reach, and have hinged backs that can be
moved forward to permit passengers to enter or leave the rear of
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the body. In addition, the nearside front seat as a whole is hinged
to swing forward, giving an unrestricted entrance, wider than that
provided on many far larger cars.

The upholstery thronghout and the ** ceiling ™ arc in cloth, while
the outside of the roof is covered with black waterproof material ;
cach of the four large frameless windows, moving in silent channels,

F1G. 14.—A NEAR VIEW OF THE DICKEY SEAT OF THE I4 H.P.
“STANDARD "' (" LEAMINGTON "' TwWO-SEATER SPECIAL MODEL).

The illustration shows how the front half of the Lid forms a knee-shield to which is
attached an adjustable and folding windsereen,

can be raised or completely lowered by means of interior handles
operating enclosed mechanical regulators. This last feature is
usually found only on large and costly cars; sliding half-windows,
far less satisfactory, are generally fitted to small saloons and to
many others sold at higher prices than that of the 11 h.p.
“ Standard.”

The power of the engine, in conjunction with the gear ratios and
weight of the car complete, is ample for the designed passenger
load ; in fact, the speed, acceleration, and hill-climbing abilities
of this model are cause for special remark.

Three optional colour finishes (all with black wings and black
superstructure) are available, viz., fawn, blue, and crimson. The
equipment and fittings include an electric lighting and starting outfit,

SR GToN T TWO-SEATER
16, 15— THE 14 H.P. CGraNpARD (Y LEAMINGTON ,l}\_“ .\‘x;\:l:
(1}‘:1)&:\1{\‘ Mongr) witH 118 HooD FERECTED AND SIDESCREENS
v Use.

E W .

THE RIGID-FRAMED SIDESCREENS OF
L = wEATHER OPEN CARS.
THE 14 H.P. " STANDARD ALL S
frames and slide within rubber

nt material are in r}'wtfxl £s Hiic S| ko
adjustment for ventilation or signalling purposes.

T16. 16.—SLIDING PANELS OF

The sections of transpare
channels, to afford
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under the scuttle dash, and curtains for the large rear window.
THE 14 h.p. CARS.

“ Leamington " Two-seater. This car is supplied in two forms,
known respectively as the  ordinary 7 and “ special.” So far as
the body design and construction are concerned the two models arce
identical, the ditferences relating to the tyre size, equipment, colour

Fi1G, 17.—THE 14 BH.P. " STANDARD "' (“ WARWICK " FIVE-SEATER).
The illustration shows the speeial model which, among other additional features,
1as i folding and collapsible three-panel rear screen.

finish, sercen design, and upholstery.  The “ special ' model has
best quality “antique ™ leather, with pleated cushions and back-rest,
while the “ordinary ” has plain brown leather upholstery. A
choice of five colours is available with the *
the standard colour of the other model.

Both models have clectric lighting and starting sets, five lamps,
clectric horn, speedometer, spring gaiters, spare wheel and tyre,
full kit of tools and spare parts, and can be fitted with four-wheel
brakes as an optional extra. The “special” model has the
following additional items of cquipment: driving mirror, windscreen
wiper, folding windscreen for the dickey scat, roof light, bulb horn,
luggage grid, and larger tyres. The side panels of the hood of both
models have sliding sections of the transparent material, the rear

half of ecach panel sliding forward for signalling purposes or
ventilation.

special,” fawn being

The “ boot,” which encloses the two-scated dickey, has a
two-part hinged lid, the front section of which, hinging forward,

ve lamps, interior light, double-panel driving screen, electric horn,
pare wheel and tyre, spring gaiters, plain number plates, a full kit
of tools and spares, mats for front and back scats, tray for parcels

CARS.

OPEN

i

ADJUSTABLE IFRONT SEATS OF THE

“C STANDARD

14 H.P.

Two VIEWS 0¥ THE s

S—19.

FiGs.

o the seat in any desired position within limitations,

o
b2

The arrows indicate the means for adj
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X

S[{ll‘ld,\‘ the legs of the occupants : on the * special " model a glass
\l\Almlscrun is attached to the top edge of this lid section. The
dickey seat is peculiarly comfortable and roomy., being upholstered

I'16. (_vo.—- THE 14 H.p. " STANDARD * [ WARWICK * FIVE-SEATER
IRDINARY .\Im}‘m,), WITH ITS ALL-WEATHER Hoop AND
SIDESCREENS IN POSITION.

( = S 5 e g - 2
m the same lines as the front seat, with a well-sprung cushion and
padded back-rest.

I: arwick ™" Iive-seaters.  These 14 h.p. cars, like the two-scaters
are also made as * ordinary " and ““ special ' models, identical in

16, 21 —THE 14 u.p. * PorrLaND
A two-donr model, with access to the rear compartment afforde
wide doors aud collapsible and hinged front scats

SALOON,

1 by very

’)()(1:\” design and seating accommodation, but varying in regard to
¢quipment, tyre size, upholstery, and available colours. Th:\' have
roomy seating for five adults, with the front seat :1(ljus‘t:1b.lv fore
and aft, tl'le adjustment being effected by means of a tl’mmbtcrv\v
(fm cach side. The “ Standard " patent side pancls are pn,ﬁ'i(lul
or the hood ; there are two units for each side, opening with the
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doors, and capable of being used as sidescreens without the hood
being raised. A feature of note is that cach panel has two scctions
of transparcnt material, the rear part being made to slide forward if
requirced for signalling purposes or ventilation.  The additional equip-
ment of the “special " includes a driving mirror, rear screen of the
three-pancl extending type, with apron, carpets and mats, hood cover,
Juggage grid, roof light, and bulb horn; a selection of five colour
finishes is available.  Both models have a full electric equipment
with five lamps, specdometer, electric horn, spring gaiters, spare

I'1G. 22.—Tur ApjusTaBLE, COLLAPSIBLE, AND HINGED FrRONT SEATS
OF THE 14 H.P. “ STANDARD " (* PORTLAND " SALOON).

To secure access to the rear compartment the front seat back is folded down and
the seat as a whole hinged forward.

wheel and tyre, and a parcel tray within the scuttle dash. The
upholstery of the ““ordinary ” model is in plain leather, while
the “special 7 has best quality antique leather with pleated
cushions and back-rests.

The ““ Portland” Saloon. This is a two-deor model, the doors
being exceptionally wide and giving direct access to the front
compartment ; the nearside front seat can be tipped forward
bodily to give entry to the rear compartment, which can also be
reached from the offside by normally agile people.  The offside door
also affords an entrance for the driver from that side. The front
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seats are of the “ bucket ” type, thickly upholstered and adjustable
fore and aft. Interior upholstery and roof lining are in cloth, the

I'iG. 22.—AN INTERIOR VIEW OF THE T4 H.P, “ PALL/MALL ™ SALOON.
This saloon has two wide doors at each side providing, as shown, very casy access
to the front or rear compartments,

roof covering being of a black waterproof material on a light
wooden framing.

Frameless glass windows in silent channels are fitted in both

F16. 24—THE 14 0P, *“ STANDARD ” (“ PaLL MAarL " Savroon).

doors and to the rear compartment ; each one can be raised or
lowered easily by means of mechanical regulators, which auto-
matically lock the windows at any peints at which they may be set.

THESQRIANDARD ™ CAR 19

A choice of three colour finishes is offered, \fiz.,.fawn. blue or
crimson, with roof, rear quarters, wheels, and wings n b}ack. Th
equipment includes ('l(.‘ctric hght}ng and starting, five lamps,
speedometer, spring gaiters, electric horn, spare wheel and tyre,
and a full kit of tools and spares. ‘

The *“ Pall Mall”’ Saloon. As an example of luxurious saloon
coachwork this is a model of which the makers may well.be proud.
1t differs from the lower-priced “ qutlarlcl ” saloon in :’sevcral
respects, accounting for the difference m‘ﬁrst cost .and makmg the
complete car equally good value. In the first plaf:e it has four doors,
with frameless windows, controlled by mechanical regulators and
moving vertically as desired in silent channels. Tl}e upl'lols'tery
covering is of a superior quality, and the choice of five antique
Jeathers or two carriage cloths is offered to purchasers.  Mats emld
carpets arc provided and also a drl\'l.ng mirror, bulb and (.‘]cctnc
horns, silk blinds to rear and quarter lights (the 1}{&(:1‘ alongside the
rear seat), screen wiper, interior light, luggage grlgl, 820 X 120 mm.
cord or 32 x 6-201n. balloon tyres, and a choice of five colour
finishes, viz., condor grey, blue, crimson, brown or green. The
roof is lined to match the upholstery, and is covered wit_h blagk
waterproof material. The comprehensive cquipmcnt mentioned in
connection with the * Portland ” saloon is also included.
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CICENSING AND REGISTRATION

BEFORE a new car can be used by a private owner the latter

must—

I. Secure a driving licence.

2. Pay the tax and secure the car licence, together with the
registration ** book ™ (a four-fold card).

3. Have the registration number or “ identification mark "
painted on plates at front and rear.

4. Fit the licence in a holder on the car.

THE DRIVING LICENCE.

The driving licence, renewable annually on or before the date
specified on it, must be sccured from the applicant’s local authority,
cither the county council or county borough council ; in London
the authoritv is the L.C.C., County Hall, Westminster, S.E.1. No
examination or test has to be passed, but a car driving licence cannot
be secured by any person under the age of seventeen. The cost
of the licence is five shillings.

A driving licence must always be carried by its holder while he
or she is driving, for it must be produced upon demand made by
an authorized person—a policeman, for instance, either in uniform
or in plain clothes, though in the latter case the motorist can
demand proof of his authority.

THE CAR TAX AND LICENCE.

The tax is payable on the basis of £1 per h.p. according to the
Treasury rating, assuming that a full year’s tax is paid. At certain
times of the year it is of benefit to take out a part-year or short-
period licence, or to pay the tax quarterly or monthly until the end
of the year, for it becomes due again in any case on Ist January.

The annual tax in respect of the 11 h.p. *“ Standard " is f12,
because its Treasury rating is 11-4 h.p., while the rating of the
14 h.p. “ Standard ” being 13-9 h.p., its tax is £14 per annum.

A quarterly licence can be obtained for one-quarter of the annual
tax, plus a surcharge of 2} per cent (see Table I). A part-year
licence to the end of the year for a longer period than a quarter is
obtainable for the normal proportionate figure, plus 5 per cent;

20
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for example, in the case of the 11 h.p. * Standard,” £7 7s. paid at
any time in June will cover the tax up to 31st December (see
Table 11).  As regards licences taken out fer any period less than
a quarter, to cxpire on the last day of the quarter, the tax is
proportionutu to the quarterly rate, viz., two-thirds for two monfrhs
and one-third for one month. Tor the purposes of car taxation
the quarterly periods end on 24th March, 3oth June, 3oth September,
and 31st December.

As in the case of the driving licence, the application for the
licence for a new car, and the payment of the tax, must be made
to the licensing authority in the applicant’s own county or county
porough, though manufacturcrs and agents are empowered to obtain
a licence and have it transferred later to the purchaser. The
prospective car owner’s best plan is, however, to apply to his local

FABEE T

I

(QUARTERLY LICENCES FOR ‘‘ STANDARD ”’ CARS
Licences Expiring at end of Quarter (24th March, 30th June,

30th September, ov 31st December)

AMoUNT PAVABLE IF TAKEN OUT ON OR AFTER!
DL 1st Jan., 25th Mar., | 1st Feb., 1st May, | 1st Mar., 1st June,
1st July, or 1st Oct. | 1st Aug., or 1st Nov.| 1st Sept., or 1st Dec.
L 8 @ L 15 Lls. 4.
11 h.p. : F6 = 2 4 - w2z -
14 h.p. 9 oy = 2 11 4 o 5 8
TABEE 11
PART-YEAR LLICENCES FOR ‘‘ STANDARD " CARS
Licences Expiving 31st December
AMOUNT PAYABLE IF TAKEN OUT ON OR AFTER:
AR st | st 25th st st | st 1st 1st
Feb. | Mar. ‘ Mar. | May. | June. ‘ July. | Aug. | Sept.
[ s.d| £ s 0L 5dr | L s.d|Ls.d|fsd L s d
Ithp. .| 1T 1T —| 40 10 gkg'— | SPS — |7 7—|66—|55—|4 4=
14hp. .| 13 o6lae 5 —|xr — 6iflg 16 —|8 11 6|7 7—-|62 0|4 18 —

i

3—(5304)
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authority for application forms for driving and car licences, fill
these up, and return them with a cheque to cover the amounts due.

The form RF/1r upon which application must be made for the
car licence, and incidentally for a registered number, has blank
spaces in which the following, among other information, must be
given: make of car, horsc-power, type and colour of body, numbers
of engine and chassis, where the car will usually be garaged, and the
owner’s name and address.  1f the application is made in advance
of the delivery of the car, the agent or the makers will usually be
able to give the engine and chassis numbers, so that the form can
be completed.  If the car is available, the chassis number will be
found on either model stamped on a plate at the centre of the
steering wheel.  The engine number of the 11 h.p. car is stamped on
the cylinder block at the side of the oil filler, and that of the 14 h.p.
model on the crankecase, ncar the handle of the oil-level cock, on
the offside of the engine.

THE NUMBER PLATES.
Both the car licence and the registration book or card will give
the identification mark (letters and number) allotted to the car.

AB

FFig, 1) of 2§ in.  The space betwecn the adjoining letters and figures must be §in, ;
the top and bottom margin must be 4 in., and the side margins 1in. Between the
two rows on the “ square ™ design there must be a space of §in.

This must be painted on the number plates, back and front, before
the car is used by its purchaser, for here it must be emphasized that
the car must not be used by its private owner with * trade
numbers,” the red plates with white letters and numerals, that
manufacturers and agents utilize while a car is being tested,
demonstrated, collected from the factory, or delivered to the
buyer. The private motorist must have black plates with white
“identification marks.”

Each plate and letter or numeral, the spaces between the latter,
and between them and the edges of the plate must comply with
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definite dimensions, though the Ietters may be arranged cither to
the left of or over the figures. Under the diagrams (Fig. 235) are
the dimensions in question, and it should be noted that although
the police authorities in some arcas have overlooked even gross
variations in the past, in other districts they are inclined to summon
car owners who infringe the regulation in any respect, however

small the extent.

The identification marks may be painted on the vehicle itself,
instead of on separate plates, so long as they arce on a flat, unbroken,
and vertical surface ; the latter condition renders it illegal to paint
the marks on the radiator tubes or on a corrugated petrol tank, for
example.  Number plates with detachable letters or figures are
prohibited, but cast or pressed metal plates with integral and
raised letters and figuies can be used.
supplied with sheet metal number plates ready for the mark to be

painted on in white.

“ Standard '@ cars are

REGISTRATION AND LICENSING AUTHORITIES.

The local authorities of the following county boroughs arc also
registration and licensing authorities in respect of cars owned within

their boundaries—

Barnsley East Ham Preston (Lancs)
Barrow-in-Furness Exeter Reading

Bath Gateshead Rochdale
Birkenhead Gloucester Rotherham
Birmingham Gt. Yarmouth St. Helens (Lancs)
Blackburn Grimsby (Gt. Grimsby) Salford
Blackpool Halifax Sheffield

Bolton Hastings Smethwicl
Bootle (Liverpool) Huddershield Southampton
Bournemouth Ipswich Southend-on-Sea
Bradford (Yorks) Kingston-on-1ull (Hull) Southport
Brighton Leeds South Shields
Bristol Leicester Stockport
Burnley Lincoln Stoke-on-Trent
Burton-on-Trent Liverpool Sunderland
Bury Manchester Tynemouth
Canterbury Middlesbrough Wakefield
Carlisle Newcastle-on-Tyne Wallasey
Chester Newport (Mon.) Walsall
Coventry Northampton Warrington
Croydon Norwich West Bromwich
Darlington Nottingham West Ham
Derby Oldham West Hartlepool
Dewsbury Oxford Wigan

Dudley Plymouth Wolverhampton
Eastbourne Portsmouth Worcester

York
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Motorists resident in any of those boroughs should apply to the
car licensing department at the borough offices.  In the metropolitan
arca application should be made, as alrcady mentioned, to the
London County Council, County Hall, Westminster, S.E.1, not to
the borough councils, nor to the Corporation of the City of London.

When the car owner docs not reside in any of the county boroughs
indicated above, nor within the metropolitan area, application
should be addressed to the Clerk to the County Council (of Kent,
Warwickshire, or whatever county is appropriate).

CHAPTER I
INSURANCE

Tue motorist who drives his car on the road, even no farther than
the length of a street, without having first taken out an insurance
policy is extremely unwise, to say the least. His responsibilities
are not confined to himself, his passengers, or his car, but relate also
to the general public.  His potential “ third-party ” risks and
liabilities may be, and generally are, far more important, for at any
time he may be involved in an accident resulting in his being sued
for damages and condemned to pay them, irrespective of whether
the fault was entirely his own or not. Ifvidence as to the cause of
accidents and who was responsible for them is often difficult to
secure ; contributory negligence may be proved and a motorist
ordered to pay damages and costs running into thousands of
pounds, quite apart from any damage that may be done to the
car, the owner, and those accompanying him.

A policy should be applied for before the car is delivered. The
agent will probably be able to arrange emergency ‘‘ cover,” by
telegraphing to an insurance company at the last moment if
necessary, but the prospective car owner is better advised in selecting
a company and writing for a proposal form well in advance of
delivery, stating approximately when the car is expected, and
arranging to send on the registration number as soon as it is known.

The insurance companies that handle motor risks can be divided
into tariff offices and non-tariff offices. The former have mutually
agreed as to the scale of premiums for cars of various values and
horse-power, and comprise the majority of motor insurance
companies. Non-tariff offices are independent, and may be held to
include insurance brokers who issue policies backed by members of
Lloyd’s.

The car owner may well feel inclined to obtain literature from
half a dozen offices, and compare the benefits offered and the scale
of premiums. But whatever features he may favour in one or
another policy he should insist upon having one in which “ cover ”
to an unlimited amount is given in respect of third-party risks. In
addition, it should cover accidental damage to the car, malicious
damage by third-parties, fire and theft, transit and continental
risks, personal accident and medical expenses, and loss of accessories

25
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by theft, as well as third-party claims and all other risks when
some person other than the owner is driving ; a bonus should be
given in the event of no elaim bei ng made dnrmv any once year,

It is impossible to give here all the \(]Ik(llll( s of premiums of the
large insurance offices, but the “ tariff ”* rates for * * Standard " .cars
can be quoted.  They are as follows— -

e INSURR: \\( E PREMIUMS, TARIFF OFFICES

MobDEL. Value not

Excecdifiiz Premium.

L - A - |
‘ =

11 hop. " Kineton ” and ** Coleshill 1200 I T
1t h.p. * Qanley * aml " Kenilworth 3 1250 ‘ 12 15 L
11 h.p. “ Piccadilly " Saloon . ; 5 : 1300 12 12 (
14 h.p. “ Warwick ” Ordinary : . 3 1350 ‘ 15 15 ¥
14 h.p. “IWarwick * ' Special . : h : o0 T
14 hop. *“ Leamington ” Ordinary . . ; | ;isn | r? 1{ '
14 h.p. @ c.lmmwt(m ” Special = . - : l4£;() | 1-3 12 {
14 h.p. * Portland 7 Saloon ; : 3 ‘ 1400 12 1/ f)
14 h.p ** Pall Mall " Saloon . : y g ‘ 1500 £0 . 6

.Spvmal reductions of premium are made in the following
circumstances— ‘

If the policy is limited to the owner only driving . less 10 per cent
If the owner bears the first 15 of each claim under

accidental damage scction - . 73
If the owner bears the first /10 of cach (Lllll] under

accidental damage section : . 10

I{ the owner bears the first / 25 of cach (l.nm unnlvr

aceidental damage section p 124
' Yy . v 124 i
If the owner bears the first 15 ol cach accident
under all sections . 2 & 10
. 5 7
If the owner bears the first L1o ol cach .uwhnt
under all sections . " 12}
If the owner bears the 111\{ £25 of t';u‘h accident
under all sections . 20

=

CHAPTER 1V
PREPARING FOR THE ROAD

THERE arc certain forms of attention which the car will need daily,
before it is taken on to the road, unless the mileage covered since
they were previously given has been quite small, and cven then, if
the car has been out of use for a week or two, neglect to observe
certain precautionary measures may have ill effeet sooner or
later.

Assuming, therefore, a mileage of 200 as the daily maximum, the
following points should be observed cach morning or before the
car is again used.

FUEL REPLENISHMENT.

The fuel tank should be replenished with any of the well-known
prands of petrol, or with National benzol mixture. If petrol
used, improvement in running and consumption may be effected

by adding 20 to 25 per cent of benzol, though it is safer not to
make use of benzol unless some brand of repute can be obtained.
“No name " motor fuels are sometimes unsatisfactory, giving rise
to loss of power and reduced hill-climbing and top-gear abilities,
besides being prone to foul the cylinders and sparking plugs and
cause difficulty in cngine-starting.

On the 17 h.p. * Standard ™ cars the fuel tank is enclosed by the
scuttle dash, the filling spout projecting through it in front of
the screen, the feed to the carburettor being by gravity. The
tank when full holds approximately 5% Sdllun&, and, although the
petrol consumption will probably work out at nearer 40 than
30 m.p.g., it will be safer at first to assume that replenishment will
be required after 150 miles have been run on country roads in
undulating districts. In town work, in the case of the saloon model,
and in hilly districts, the mileage between replenishments may be
put conservatively at 120, though even under the worst of condi-
tions driving experience should enable a tankful of petrol to run
the car at least 150 miles. But at first, until the car has “ run
itself in 7 and the driver has gained experience, the consumption
will be higher than later on.  And herc it may be said that driving
methods have a great deal of effect upon fuel consumption.

The 14 h.p. *“ Standard ”’ has its petrol tank at the rear end of

27
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the chassis, whence the fuel is raised by suction to the vacuum
tank fixed to the front face of the dashboard, under the bonnet ;
from the vacuum tank the feed to the carburcttor is by gravity.
The main tank holds approximatcly g gallons, and as the petrol
consumption may vary, according to the type of car, its load, the
driving methods, route, and so on, from 25 to 35 m.p.g., it will be
as well at first to make replenishments after each 200 miles.

In regard to both 17 h.p. and 14 I.p. models, however, it is
preferable to add fuel to the tank without waiting until a definite
mileage has been covered ; to be on the safe side it is better to
make daily use of the scaled dip rod that accompanies the car ;
by that means the approximate quantity of petrol in the tank can
be ascertained, and a rough idea gathered as to whether there is
ample to complete the run in prospect. If there is the slightest

Fi1c. 26.—THE Dip Rop PROVIDED WITH ‘‘ STANDARD ~’ CARS FOR
GAUGING THE CONTENTS OF THE PETROL TANK,
‘The rod is scaled at both ends in half-gallons.

doubt, take care that the car is not stranded * miles from any-
where ” with an empty tank ; fill up before starting, or as soon
as possible en route.

Although it does not improve the appearance of the car if carried
on one of the running boards, and is inconvenient when kept on the
interior floor, a spare tin of petrol is distinctly advisable. There
are several possibilities that might result in the tank being
prematurely emptied ; a broken feed pipe, for example, a mis-
calculation of mileage, or a temporary failure to recollect that the
tank needs replenishment—the latter being a lapse to which novices
are peculiarly prone. The spare tin can be painted the same
colour as the car, and should be carried on the running board, in
one of the many special holders sold by car agents and accessory
dealers. Preferably it should be secured by some form of lock
and key.

ENGINE OIL REPLENISHMENT.

This is a form of attention to which no amount of care can be
considered excessive. Lubricating oil 1s the life-blood of the engine,
petrol being no more than its food, without which it will merely
stop, suffering no harm. Lack of sufficient engine oil leads sooner
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or later to serious trouble, premature wear and a lx_m'en:‘d efficiency.
For that rcason it is wise to replenish the sup'ply d.;uly, or q[tm'
each 200 miles running.  Full instructions on this subject are given
in Chapter XV (sez page 108).

RADIATOR WATER.

Before taking the car on the road it should be an in.\r’uriuhle rule
to note the level of the water in the radiator, and replenish the la}tt(;r’
if necessary. There is no need, however, tg fill up to the bl’ll]].
every day ; if the water is cold, and the r:l}dlatq q}utc full, a C.L‘I’l:illl
quantity will issue from the overflow pipe within a fc\y minutes
after the engine is started, owing to the natural expansion f)t the
water with a rise of temperature. The radiator can 1?&‘ C()I]Sldt‘l‘.t‘d
full when the level, with the water cold, is approximately 3 in.
below the top of the filling spout.

TYRE INFLATION PRESSURES.

If the car owner would obtain the maximum milcugg-lifc from
his tyres, he must give particular and frv.qu_ent attention to the
inflation pressures. This should be a preliminary to the first run
on a new car, and, in addition to a daily glance at. all thg tyres before
starting out (to make sure that none of them obviously is complctcly
or partially deflated), a careful test of the pressures shguld be made
weekly. It is futile to attempt to judge by mere inspection or
“fecl” whether the pressures are correct or not ; an essential means
to that end is a reliable pressure gauge. The Schrader can be
recommended in preference to a gauge attached to the pump,
because it gives the actual pressure in the tyre, w_hvrgus t.hv
other mercly indicates the pressure in the pump while inflation
is proceeding ; there may be an appreciable difference between the
two. . ‘

The ill-effects of under-inflation and overloading (which are much
the same in the end) are serious enough whf‘n high-prgssure tyres
are in question; but the advisability of maintaining correct
pressures is even more important in the case of balloon tyres. \
fall of 10 1b. pressure in the latter may represent a reduction of
30 to 40 per cent, whercas it may be no more t}nm I5 or 20 per cent
with a high-pressure tyre. Some dotu‘ll(*db information collcm'qlng
tyre pressures for Standard *’ cars is given in a later s«ittmu,
with advice as to how to find out the correct pressures for the
individual car (see Chapter V, page 180).
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DAILY PRECAUTIONS.

Summarizing the foregoing—

1. Replenish the fuel tank.

2. Test level of oil in engine and, if necessary, replenish the
supply as mentioned.

3. Inspect water level in radiator, and add a sufficient quantity,
if needed, to bring level within 3 in. of top of filler spout. )

4. Note whether the tyres are normally inflated ; if the pressure
gauge has not been used for several days, make a precise test of
each tyre and use the pump if required to restore the correct
pressure.

In the case of a new car it can be assumed that the oil levels in
'the g'curl)ox and back axle arc approximately correct.  But if it
is desired to check them, instructions will be found in Chapter XV.

CHERIERSY
STARTING THE ENGINE

As a general rule the electric equipment will be used for engine-
starting, but in cold weather and when the engine is * stone-cold ™
the starting handle may well be used as a preliminary, just to
“break the oil film ™ between the pistons and cylinders, and thus
relieve the electric starting outfit of the heaviest part of its
work ; all that is necessary is to push the handle in towards the
engine as far as possible and give the latter two or three complete
turns. Neither the ignition nor the petrol feed need be ““on”
while that is done.

When the supplies of petrol, oil, and water have been assured,
the cssential preliminaries to engine-starting are as follows when
the engine is cold—

1. Turn on the petrol.

2. Set the ignition lever.

3. Set the throttle lever.

4. Switch on the ignition.

5. Close the carburettor air-strangler.
6. Press the starter switch control.

Explaining thesc processes

1. TURNING ON THE PETROL.

The petrol tap of the 77 h.p. car is at the rear of the dashboard,
at the centre of the front end of the scuttle interior when looking
forward from the front compartment. It is “ on " when its handle
1s vertical, and “ off * when the handle is horizontal.

On the 14 h.p. car the petrol tap is just below the vacuum tank
attached to the front face of the dashboard, under the bonnet on
the offside. When the handle is vertical the petrol 1s “ on.” If
the car has recently been used there will probably be more than
sufficient petrol in the vacuum tank to effect a start and to run
the engine for a mile or so ; immediately the engine begins to run,
the opceration of the vacuum tank mechanism should commence
automatically and continue to maintain the supply indefinitely.
To ascertain whether there is plenty of petrol in the vacuum tank,
the tap should be turned on and the end of the carburettor float

3t
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spindle, which projects through the lid of the float chamber, may
be lifted and held up for ten or fifteen seconds ; by that time petrol
should overflow from the float chamber and other parts of the
carburettor,

That process is known as “ flooding ™ the carburettor, and is not
necessary in the ordinary course as a preliminary to engine-starting.

To replenish the vacuum tank if it should be empty, the throttie
must be closed and the engine given half a dozen turns with the

F16. 27.—FLOODING THE CARBURETTOR.
This process is rarely needed to facilitate engine starting on the * Standard™ cars,
an airstrangler being provided instead, Flooding is ouly necessary, as a rule, in
order to test whether the petrol feed is nornal,

starting handle ; after a pause of half a minute or so the tank will
have filled. Turning the engine sets up the vacuum needed to
“lift 7 a supply of fuel from the main tank,

2. SETTING THE IGNITION LEVER.

The function of the ignition lever will be explained later.
Meanwhile it may be said that on both Standard ” models it is
the lever projecting from the right-hand side of the steering column,
just under the steering wheel. It is “ rotarded when moved back
as far as it will go without being strained, and ** advanced ” when
pushed forward.  Tor engine-starting it should be set approximately
two-thirds advanced as a rule, though the best position often varies
with the individual car, according to the *“ tune ” of the engine,
the state of the starter batteries, and other factors that may vary
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from time to time; it may be better to have it f””_\'.“d““““l' oF
at half advance, but two-thirds is a good average sctting.

3. SETTING THE THROTTLE LEVER. .
The throttle lever is that projecting from the left-hand side of
the steering column ; it 1s ““ closed ™ \\'h(:ll arranged as le‘I“ back :1:
possibl(-, and " open ' when pushed right forward.  Inits “ closed
position, however, it does not actually sh~u_t the car.burettor ‘Ehrottl::
completely, for on the carburettor 1.1.\'(-11 is an adjustable “ stop,
which is set by the makers so that it lmld.s the throttl(.’, open very
glightly.  That is known as the slow-running and star.tmg position
of the throttle, and when the lever under th(t steering whvo‘l is
brought right back it should be correctly set tpr engine-starting.
But that is not always the case.  With a cold engine in (Eold weather
it may be neccessary to move the lever forward sllgl.ltly—say,
one-c'ighth to a quarter of an inch, gauged at the knob on its end.

4. SWITCHING ON THE IGNITION.

This is a process which practically all 111()t(irists ()verlo()k. at
times ; novices are peculiarly prone to do so.  Consequently, it is
not at all a bad plan to switch on after the cngi.uc has been stopped
on the previous occasion of its running.  There is no harm whatever
in leaving the magneto switch on for any length of time ; no cqrrcpt
is wasted, because nonc is being generated while the engine is
stationary. :
¥ The iggition or magneto switch on the 77 .p. * Standard ™ is ?lu-
left-hand of two levers on the switchboarc,”. the latter being
the circular plate carrying those two levers and a dial (the ammctgr),
and attached to the instrument board adjacent to the nuar‘sulc
front door. Over the lever will be scen the following from l?’tt to
rightd “iD,” & M, " off ® When the lever pn’i'nts to “M t.h(-.
ignition is switched on; when it points to f‘ D ; the dynamo for
charging the lighting and starting batteries 1s switched on, as mc_ll
as the magneto ; the word “off 7 is sclf—explunatory.. There iy
rarely need to use the “ M " position ; the switch may just as well
be moved direct from “ off ” to D,” for the rcason that, except
on very long runs, it is distinctly advisable to take cvery oppor-
tunity of replenishing the batteries by bringing the dynamo into
use. When, however, the ignition is to be left “ on,” as already
suggested, as a precaution against forgetfulness on a subsequent
occasion, the switch should be left at “ M,”
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Separate switches are fitted for dynamo and magneto on the
14 h.p. *“ Standard.” The ignition switch is a small “ tumbler
type, the extreme right of three “instruments’ at the centre of
the instrument board below the parcel shelf. When the knob is
up the switch is “ off,” and vice versa.

F1G. 28.—PART OF THE INSTRUMENT BOARD OF THE
I1I H.P. *° STANDARD.”

On the left is the switchboard, with the ammeter in the centre. The left-hand

switch lw'\”l_‘l’ affects the dynamo and magueto, the latter being * on * in the position
shown. The right-hand switch is concerned with the lamps.  Iu the lower right-

hand carner of theillustration is the engine starter switch, while above it i3 a portion
of the enclosed shelf for small pareels, etc,

5. CLOSING THE AIR-STRANGLER.

The air-strangler is a rotating valve on the carburettor which,
when its control is operated, closes the main air inlet of the
carburettor—shuts off the air, in other words—and so ensures a
strong suction on the starting jet and a fuel mixture rich in petrol
vapour. A richer mixture than is normally required is essential
for starting and also for slow-running, but the carburcttor auto-
matically enriches the normal mixture sufficiently for slow-running
when the throttle lever is set right back ; to enrich it still further
for starting, the air-strangler should be used, though another plan
—universally adopted until the air-strangler was introduced—is to
flood the carburettor by lifting up the float spindle (see *“ Turning
on the Petrol,” 14 h.p. model, page 32). The control of this fitting
Is a cord passing back through a hole in the instrument board to the
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right-hand side of the steering column.  To close the air-strangler,
the cord must be pulled out as far as possible (without using undue
force), and it must be held so until the engine commences to run.

6. PRESSING THE STARTER SWITCH.

With the air-strangler cord pulled out, the starter switch should
be pressed and held so until the engine starts.  The latter should
take place within ten or fifteen seconds with a cold engine, and in
two or three seconds if the engine is warm. On the 17/h.p.
“ Standard " open cars the starter switch is below the centre of the
instrument board, and should be pressed by the left foot ; on the
“ Piccadilly ” saloon it is at the right-hand end of the instrument
board and can be operated by hand; on the 74 /4.p. model it is
alongside the ignition switch, and is intended for operation with
the left foot.

Immediately a start is secured (a change in the kind of sound
will indicate that the engine is running under its own power) the
air-strangler cord should be released, otherwise the engine will
receive too rich a mixture, and sooted plugs may ensue, causing
subsequent misfiring.

If the engine starts and stops again almost at once, the air-
strangler and the starter switch must both be used again, and to
keep the engine going on this occasion the cord may be only
partially released, or even held taut, for a few seconds, just to
afford a very rich mixture until the engine gets into its stride, as
it were. But that additional use of the air-strangler ought not
to be necessary for more than ten or fiftecen seconds, and not at all
except in cold weather with a cold engine.

Should the engine fail to start within a quarter of a minute or so,
the effect of advancing the ignition a little more should be tried ;
if that does not have the desired result almost immediately, the
throttle may be opened a shade. But the starter switch should not
be used continuously for more than a minute at the outside, for, if
the engine has not started then, it is evident that something has
been overlooked or that something is amiss. Possibilities in the
latter connection are dealt with in a later section (see page 202).



CHRRTITRSV ]
RULES AND COURTESIES OF THE ROAD

BEFORE attempting to become proficient in any sport or pastime it
Is necessary to be acquainted with the ““ rules of the game.”  The
same thing can be held to apply to motoring, and before the novice
attempts to pilot his car on the public highway it will be advisable
for him to have some knowledge of the rules and courtesies of
the road.

It will not be necessary to emphasize here that, in Great Britain,
drivers of all kinds of vehicles, including bicycles, must keep to
their left-hand or nearside of the road when other vehicles arce
approaching, and that in overtaking other vehicles the latter must
be passed on their right-hand or offside. In most of the other
countries of the world the rule is the opposite, ** Keep to the right
being enforced as compared with “ Keep to the left ” in Great
Britain.

“ CUTTING-IN.”

Another important rule, only too frequently broken with
consequent danger to all concerned, is that a driver must not
overtake and pass another vehicle, pedestrians or bicycles, if by
doing so he will get in the way of approaching traffic; he must
slow down and keep behind the vehicle or road user proceeding in
the same direction in front of him until the right-hand side of the
road is clear of approaching vehicles, cyelists or pedestrians.  No
driver is entitled to leave his own, the left-hand, side of the road,
it the other half is about to be used by approaching traffic. If
there is any doubt as to whether the latter is far enough away for
the first driver to swerve to his right and back to his left before
the sccond is close at hand, the latter must be given the benefit
of the doubt. ““ Cutting-in ”’ between two converging vehicles, or
road users of any kind, is forbidden by the rules of the road, no
matter whether either of them is travelling at 5 or 50 m.p.h.

Another form of ““ cutting-in ” which 1s undoubtedly discourteous,
if not actually dangerous, consists of “ taking the ground” of
another driver too soon after he has been overtaken and passed.
The overtaking car should not be steered to the left, directly in front
of the overtaken one, until the former has gained a lead of at least
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three car lengths.  Failure to observe that rule has resulted in an
overtaken driver swerving to his left and hitting the roadside, the
swerve being made because the driver imagined, wrongly no doubt
in some cases, but rightly in others, that unless he did so the passing
car would hit his front mudguard or wheel.

WHEN DESCENDING HILLS.

When a car driver is descending a stiff hill and approaching him
are two other vehicles, the first of the latter travelling a good deal
slower than the sccond, the descending driver will be conforming
with onc of the courtesies of the road if he slows down and allows
the faster of the two approaching vehicles to run wide and pass
the other.  He should, in other words, waive his right of way, and
signal to the other man to ““ come on.”” That, at all events, should
be done if it be possible by merely slowing down as distinct from
stopping. But the ascending driver has no right in the matter,
and he must not attempt to pass the vehicle in front of him, taking
the descending car's path, unless the driver of the latter signals
to him to do so.

STOPPING ON CORNERS.

A practice to be avoided, because of the danger it involves to
evervbody concerned, is that of stopping the car at or near more
or less sharp corners—to allow one's passengers to admire the view
there to be had, for instance. The danger arises from the fact
that the stationary car still further impedes the vision of the drivers
of other cars passing that way, and partially blocks the road just
at the point, quite possibly, where two converging cars may meet,
the stationary one preventing their drivers from catching sight of
onc another until the last moment.  Even if a puncture is obscerved
just at the corner, the car should be driven on for 100 yards or so
to keep the road clear at what is, even nermally perhaps, a danger
point.

DRIVING AND TRAFFIC SIGNALS.

Although there is only one universally recognized driving signal
(consisting of holding out the right arm when it is intended to turn
to the right, across the path of approaching and overtaking tratfic),
the Ministry of Transport has issued a sct of signals for motorists,
and another for the use of police on traftic control duty, which
cover practically all conditions likely to be encountered.

4—(5304)



SIGNALS.FOR DRIVERS

Fic. 29.—THE Drivi Sia

CrLosED CARS.

No. 1.—* I am going to STOP," Hold the right forearm and hand (or dummy
arm) vertical, palm turned to the front.

No. 2,—* T am going to TURN 1o tur RIGHT.” Extend the right arm and hand
(or dummy arm) horizontally straight out from the offside of the vehicle, palm
turncd to the front.

No. 3.— 1 am going to TURN 1o 1ie LEFT.” Extend the #ight arm and hand
horizontally, straight out from the offside of the vehicle, and then carryv them foraard
and towards the nearside with a circular sweep on a level with the shouldzy.

No., 4.—" T am going to SLOW DOWN.” Extend the right arm and hand
horizentally as in Nos. 2 and 3, but with the palm twrned downicards, and move
the arm slowly up and down.

No. 5.—"COME PAST yme ox My RIGHT.” Extend the right arm and hand
beloge the level of the shoulder, and move them backwards and forwards.,

In the case of horse-drawon vehicles, if the driver carries 1 whip, these

* turning " signals should be given,
No. 6.—" I'am going to STOP."  Raise the whip vertically with the arm extended
above the right shoulder,
No, 7.—" [ am going to TURN."” Rotate the whip above the head ; then incling
the whip to the rig i left to show the direction of the turn.
[ addition to giving the above signals a driver, when approaching a corner, should
point as clearly as possible with the hand or whip so that the police and other drivers
may understand in which direction he intends to proceed.

stop ™ and

OFFICTAL RI.ICE SIGNALS.

s OFFICIALLY RECOMMENDED ;
Nos. 3 AND 5 HAVE BEEN CRITICIZED AS BEING [LIABLE TO BE
MISUNDERSTOOD AND AS IMPRACTICABLE IN THE CASE OF MANY

FiG.

Signal No. 1.—To halt
a vehicle approaching
from the front.

Signal No. 2.—To halt
a vehicle approaching
from behind.

V74

=

‘_u'e_l S
A%

A\
5
~

Signal No. 3.—To halt
vehicles approaching
simultaneously from

front and behind.

Signal No. 4.—To
bring on a vehicle

halted by Signal No. 1.

Z

Signal No. 5 (First
position).—To bring on
a vehicle in other
circumstances.

Signal No. 5.—The
finish of this signal to
be used except when
No. 4 applies.

30.—THE SERIES OF SIGNALS RECOMMENDED
For THE UsSgE or TRAFFIC CONTROL CONSTABLES.
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These official signals are illustrated herewith and their purpose
indicated in the accompanying drawings, but, as inferred above,
some of the driving signals—and in certain districts some of the
police signals—are more frequently honoured in the breach than
in the observance. In fact, onc or two of the suggested driving
signals have been widely criticized ; in the first place because they
arc liable to be misunderstood, in the sccond place because they
resemble one of the others too closely, and in the third place beeause
they cannot be made precisely by the drivers of many closed cars,
or by those of open cars with all-weather hoods and screens.

But no matter whether a driver adopts or ignores some or most
of the other suggested signals, he must not fail to observe No. 2 ;
in other words, he must, before turning across a road to the right,
invariably make quite clear to other drivers that he is about to do
so, by holding out his right arm.

It must be remembered, however, that the mere holding out of
the right arm does not absolve a driver from further responsibility ;
he must turn to the right cautiously as well, for it may be that
another car travelling a good deal faster is just on the point of
overtaking him. The signal must be given well in advance of the
turn, so that plenty of warning is available to other drivers, both
those in front and those behind.

RIGHT OF WAY AT CROSS ROADS.

Contrary to a widely held opinion, 1t 1s not the case that a main
road user has full right of way and no responsibility in the avoidance
of collisions at points where sccondary roads cross the main highway,
or where debouching roads are of a secondary character.  True, the
main road user ought to have right of way, and the responsibility
referred to ought to be upon the user of the by-road alone. But
at present the responsibility is on both parties, and in cases that
have come before the courts it has been held that if the main road
user does not observe caution wherever a road, even a private road,
debouches, he exhibits *“ contributory negligence,”” and is therefore
not only prevented from securing redress if an accident occurs, but
may be ordered to pay damages to the other or a third-party.

PASSING TRAMCARS.
There 1s no universally recognized rule relating to the overtaking

and passing of tramcars. The only point to be taken into considera-
tion 1s whether the plan actually adopted in any case is safe or not,

.
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from the standpoint of pedestrians, tramear passengers, and road
- in general.
us{ilf>}:zzs:<'1lg(‘1‘s are attempting to enter or arc leaving a trumg'ar,
2 motor driver must give way to t~hcm: hg must‘ not attempt t()
« force his way through ™ on the lvttthzm(l side.  Nor must he Ipu.\\
the tramcar on its right if by so (10'111(2' l.w endangers or tchn .thv
ath of drivers of vehieles proceeding in the opposite du‘uctum..
But when safety is assured for (-\'vryb(.)dy concerned, a tramcar
may be passed either on the left or the .TI‘Q'ht. . ’
Great care should be taken at all times \\'11('1.1 meeting as well
as when overtaking tramears ; the particular point to be observed
is that some pedestrian does not .\‘1\ddc11b' appear in fmnt. of the
car from the opposite side of the tram, n front of or'bv]npd the
Jatter. And at tram stopping places @ risk to be avoided is thzg
of colliding with a passenger who has alighted fro_m th.e tram and 1s
attempting to cross behind it to reach the other side of the road.

PEDESTRIANS AND CYCLISTS.

The carclessness of a large proportion of ]n-dcstrizms.is the cause
of a great number of accidents ; ofltvn the mttual delmqucnt (ﬂu-
pedestrian) is unharmed, the car driver swerving t(,?'a\'md 1‘11}11}11154
him down and crashing into another vehicele, or Qﬂ tth. road into
a ditch, The pedestrian’s greatest fault is in stepping off t!w pave-
ment without first seeing whether a vehicle is approachm;)', and
for that reason it behoves all car drivers to .kcep a watcht‘ul eye
upon the people on the pavement, ;11\\'11'\'_.\‘ l).cmg.: prepared for one
of them to step suddenly into the road in front of the car. The
use of the hooter is frequently no preventive ; mMOrcover, the fact
that it was used does not necessarily absolve the car driver from
responsibilty when a running-down case occurs.

Pedestrians are entitled to the use of the road just as mucl_l as
vehicle drivers ; the latter are prone to imagine that pedestrians
are trespassing, as it were, when they walk in the roadway.‘ Bl}t
that is not so; and where there is no footpath, a pedestrian 1s
entitled to as much consideration and *“ elbow-room " as if he were
a vehicle.  He should be given plenty of clearance.

So with cyclists. The width of their  vehicles .
of the road 'spacc to which they are L-ntitl‘cd. 101 one t!lmg, they
are pronc to swerve or wobble morc or less in retaining thm_r balance,
and the prudent and considerate motor driver will give every
cyclist at least as much room as if the latter were on a car.

When children are observed by the roadside, the car driver should

¥ s no measure
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always be prepared for one or more of them suddenly
to rush across the road just in front of the car :
the latter has been seen or not. Tl

attempting
no matter whether
£8 Satior s lion not. 1¢ one-time exceedingly popular
game of a certain elass of children, known as * last across,” in
which the \A\'illll(‘l' is the child who crosses the road last bvf(.);‘;- the
car passes, 1s still'in vogue in many parts of the country,

CATTLE, SHEEP, AND DOGS.

The motorist should beware of unlighted cattle
roads at night, for the drover is not ob
lantern.

and sheep on the
liged by law to carry 4

In overtaking or passing sheep and cattle the car driver must
take every precaution against a collision with an animal, for he
may otherwise be held responsible for any injury (‘101’1«" to it
;\111117;115.()f that kind arc not trespassing when they are on the
pnbhc highway, and although the owner may be summoned by the
Puhcw if they are roaming unattended, the motorist is not absolved
from responsibility if he should mnjure one of them ;Lttcndcd or
unattended., ’
. 'blmllurly in the case of dogs. If a car runs over and kills or
mjures one, the driver may be held liable for damages, unless he
can prove that he did all in his power to avoid mntz:‘,t \‘\'ith lr

CHAFIER ST
THE DRIVING CONTROLS

ALTHOUGH, for some reasons, it is preferable that the novice should
receive personal instruction from an experienced driver, at all
events on the first occasion upon which he takes his car on to the
road, thousands of car owners have become proficient drivers
without having had a * lesson,” other than hints derived from one
source or another prior to receiving the car or making ready to
start for the first drive. Self-tuition is quite feasible, therefore,
and unless the novice ““ loses his head,” attempts to drive fast before
he is proficient, or uses undue force in manipulating the controls,
he is quite justified in ** teaching himself to drive.”

But obviously it is essential that he shall know ** which is which,
and why " in the matter of the controls, and how and when to use
each of them. The hints in this and subsequent chapters are given
primarily to that end, but will also, in many cases, be of assistance
to the experienced driver if he has not previously driven * Standard ™
cars of the current models.

THE DRIVING CONTROLS.

The wvarious controls utilized 1n  driving consist  of  the
following—

Clutch pedal, the extreme left-hand of the three (two large and
one small), projecting through the floor boards in front of the
driving seat. The purposc of this pedal is to disconnect the driving
from the driven members of the clutch, the latter a frictional device
which is located within the flywheel. The clutch i1s said to be
“engaged "V or “in " when the pedal is released, and ** disengaged
or “out " when the pedal is pushed forward.

Brake pedal, the extreme right-hand of the three pedals; this
control is sometimes called the * service ” brake, implying that it
is the one most frequently used. It is applied by pushing the
pedal forward.

Accelerator or throttle pedal, the small one midway between the
other two. It serves to open the carburettor throttle and admit
more or less gas (or * mixture ') into the engine, thus regulating,
within limits, the power developed by the engine and its speed.

Brake lever, the longer of the two hand levers on the right of the
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driver.  Sometimes known as the * emergeney ' brake, it has a

ratchet and pawl device which holds the lever i its *“ on " position,
unless the trigger near the handle is clasped towards the latter.
This is the brake that should be applicd when the car is stopped,
and left on until a restart 1s about to be madc.

Gear lever, the smaller of the two right-hand levers ; its purpose
is to vary the relative speeds of engine and rear wheels (thus enabling

stiff hills to be climbed) and to engage the reversing gears. It must

F16. 31.—A VIiEw OF THE DRIVING COMPARTMENT OF THE 11 H.P.

““ STANDARD ' CAR FrROM THE DRIVER'S SEAT,

A—Throttle lever, B—Ignition lever, C—Clutch pedal.
E—Starter switch.

Between the cluteh and brake pedals is the accelerator pedal, while on the left of

the instrumont board is the lighting and ignition switchboard., DBelow the lever 3

can be seen the dial of the speedometer, while at the right-hand lower corner is the

horn switch,

D—Drake pedal.

never be moved in a fore-and-aft direction unless the clutch pedal
is first depressed, otherwise damage to the gears will be caused.

The gear lever moves within a “ gate,” a slotted plate with
positions representing the various forward gears and the reverse.
In both the 11 hup. and 14 h.p. ““ Standard ' cars, the reverse slot
is the front one nearcst the centre line of the car, on the left as the
driver looks down toit. The lever cannot, however, be moved into
that slot until the reverse trigger has been lifted ; that trigger
projects forward from the lever just below the top of the latter, and
can be held up with the forcfinger—or the first and sccond fingers—
while the lever is moved first towards the left and then forward
into the slot.
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All the other gears are engaged without the lri‘{:gcr l)cipg‘ touched,
for it merely serves to prevent the reverse gear from being (‘lellgf,‘(,l
inadvertently.  The relative locations of lllc".*]()i.\' in t.he gate for
the forward and reverse gears are slm\\'n. in the diagrams on
page 48, onc relating to the 11 hLp. model V(th'rcu sp(*cds), ’fmd. ﬂ“t
other to the 14 h.p. car (four speeds).  In referring to these diagrams
and in reading subsequent chapters, it should l_)c rvnmnl‘)crcfl that
the first speed is the lowest (or slowest), \\'hlll(‘ the third in the
11 hp., and the fourth in the 14 h.p., are t.hc highest or top gears.
That nomenclature can be casily recalled if it be borne in mind that
the first speed is the onc that is first used when starting the car
from rest. :

Throtile lever, the ball-cnded lever projecting from the left-hand
side of the steering column under the wheel. It functions in exactly
the same way as the accelerator or throttle pedal, but whercas the
lever is unaffected in its range or position at any moment by the
pedal, the latter cannot move back beyond a lnmt“rcprcs’o’nycd by
the position of the lever. Thus the lever f(')rms A “rstopR " for tl_]v
pedal, preventing the throttle from closing beyond a certain
point. _ 7 u

The object of providing both hand and foot control 1@ thlu
throttle is not so much to afford alternative means of operating it
while the car is being driven (though on long runs it 1s SOIﬂl‘tllﬂt*j
of bencfit to give the foot a rest and “ drive on th.c hand throttle,
as it is termed).  The principal use of the lever 1s to 1‘egulch the
slow-running of the engine, by forming a ** stop s ust mcnt‘lonvd,
and so to allow the driver to remove his foot from the pedal without
doubt as to the engine continuing to run. . ars

The “idling " speed of the engine—the speed at which it runs
while the car is stationary with the pedal frcc—is.thcrcforc con-
trolled by the throttle lever, with one reservation, viz., tl}a? on t}nr
carburettor itsclf is the “ minimum throttle stop,” consisting of a
thumbscrew with a lock-nut, which prevents even the lever fr_om
closing the throttle beyond a certain point. But for the time
beine, the novice can ignore the minimum throttle stop a.nd
consider that the throttle is closed, ie. at its slowest-running
position, when the lever is moved back as far as it will go. When
the engine is warm it ought to * tick-over » (i.c. run very slowly)
with the lever thus arranged. ’

Ignition (or “spark’) lever, the right-hand lever c-xtondm_g from
the side of the steering column. The precise function of this lovf-r
will be explained in ‘a_subsequent chapter. Meanwhile, it will
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sufhgv to say that it regulates the timing of the magneto spark ir
relation to piston movement, and that strictly spm‘\king i>tl:ho\ul(i
be :‘ul\.':mcn'q (pushed forward) or retarded (pulklul back) \vith- every
variation of engine speed. But no driver gives it such ')ryucis(x
attvntl(.m as t].mt ; what he does is to keep it fully udvzmcedl(\\'hiii
the car is running on the road), unless he hears the engine labourine.
as <llcn<)t(:d by something like thuds at the worst or 'bV = pinkin”.\':
(a A].]gh.t n.n,-t;ll]ic knock) when the need for retarding commences )
.Pmkmg " will oceur if the car is driven sln\;'l\' on top 0(11
\‘vlnlc the engine is pulling hard with the throtllcvfairly \E-'i(f‘ 18
fully open .(with the throttle pedal almost or fully dcprc««:’(l) : \:11:*)11
that noise is heard, the ignition lever should be rz,'tardo(i él littic way
or perhaps half-way if the engine is running very slowly and uH;T.I“”
hard at the same time. Pinking is also Iizzblo to occur on 111p C':
when a hill is being climbed, one that is steep enough m(cilus‘k'I
reduction of engine speed. y  4h
' \} hl}(‘ thetcar is moving the ignition lever should always be
d(}\ anced as far as possible without giving ris¢ to * pinking.”
When tho. engine is idling and the car is stationary vth(' }I('\'cr (illn
be appreciably retarded with advantage, for it cngtl‘)lw the vnoi;]‘
to run slower and with greater smoothness. N i
H()r.n switch. This is attached to the inside of the bod
alongside the driver, e

CHARTER WIN|
STARTING AND GEAR-CHANGING

BerFoRE the engine is started the driver should be assured that
the side-brake, or hand-brake, is ““on " (the lever pulled back as
far as it will go), and that the gear lever 1sin ““ neutral.” The latter
is the case when the lever is in the transverse slot of the gate and
can be moved more or less freely in a lateral direction, as distinct
from backwards and forwards or fore-and-aft. In that state the
car cannot move and the engine can be run idly, for when the
gear lever is in neutral the drive between the engine and the rear
axle 1s disconnected.

STARTING FROM REST.

Having started the engine as described in Chapter V, the driver
should leave the ignition lever advanced approximately three-
quarters, and the throttle lever set right back, or nearly so ; then
he should first apply the pedal-brake and release the hand-brake.
Keeping the foot-brake on for awhile, the clutech pedal must be
depressed to its full extent and held in that position while the gear
lever is moved into * first,” i.e. the low, speed.

When quite ready to start, the driver must release the brake
pedal and press lightly on the accelerator pedal with the right foot,
thus speeding up the engine slightly and making more power
available for moving the car. As soon as the engine responds to
the opening of the throttle (the depressing of the accelerator) the
clutch pedal should be released ; not with a © bang,”” but gradually,
so that the clutch takes up the drive smoothly and without jerk.

Some little practice will be needed to effect a smooth start. At
the first two or three attempts the clutch may be too suddenly
engaged and the engine stopped on that account ; or the accelerator
may be depressed too much or unsteadily, causing the engine to
“race " and a jerky start to ensue ; or, again, the natural tendency
may be followed and the accelerator pedal released when the clutch
pedal is released, causing the car to move forward a few inches
and stop.

As a way of practising clutch operation, it is not a bad plan to
make the first two or three attempts to start without using the
accelerator ; instead, the throttle lever on the left of the steering

17
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column may be pushed forward }in. or § in. to speed up the engine

rior to and during the engaging of the clutch.
b ‘ShadS) o

used for the actual starting of a drive ; the car may be started in
that way, moved a few feet, and stopped again by depressing both
clutch and brake pedals, and the cyele of operations repeated three
or four times, prior to an attempt to move oft with clutch and
accelerator pedals in use, and the throttle lever set right back,
Another good plan before the real start is made is to try the
cffect of depressing the accelerator pedal, noting how much or how

11'hp 14 h.P
J'1G. 32.—DI1AGRAMS OF THE GEAR LEVER " GATES ' oF ** STANDARD *’
CARS.
The 11 hip. (three speeds) is shown on the left and the 14 hop. (four speeds) on

the right.

R—Reverse.  1—Lowest speed. 3 0r 4—Top gear.

little movement 1s needed to make quite a big difference in the
engine speed.  But the engine should not be raced unduly.  If it
is almost cold and “ pops " are heard from under the bonnet, no
great notice need be taken of them; they merely indicate a
carburettor tuned for efficiency and economy, and will not occur
when the engine becomes warm.  They are lable to occur only if
the throttle 1s opened rather suddenly when the engine is cold.

ACCELERATING AND PRACTISING STARTS.

Immediately the car begins to move the accelerator pedal will
need to be regulated ; depressing it will increase the engine and
road speeds, and vice versa.  Let the cffect be tried of moving the
pedal slowly down and up again, but, once more, the engine should
not be raced ; the speed should be kept for the time being below,
say, 6 or 8 m.p.h. Then let the car be stopped, by pressing both
clutch and brake pedals (the latter without undue force), so that
another start can be made for the sake of practice.  As soon as the

car comes to a standstill, move the right foot back to the accelerator,

But the adoption
of that plan should mercly form a preliminary test, and not be

STARTINGRAND GEAR-CHANGING 19

open it a shade and release (i.e.  let in ) the clutch fillt‘l\‘ mt:l:n
Try several practice starts; keepion trying th)vm, 1}11t1. 11(\ Ih"lt
pe made with a fair degree ()_1 assurance. But .ru?u 1fn -)('1 \.hi{“
while the car is stationary, and is intended to 1'1,'111:1?}1.?(,) 1()1‘f‘:;(. thl:
the gear lever must be moved into the neutral position beld 2
clutch pedal is released.

CHANGING “ UP.” . -

Changing gear upward, from a low to a higher gvu]l,) U?tl\:;t:t:)d
the following serics of movements, which slm‘u]d not )Il ﬂx .(ﬁrit i
until the car has been speeded up to about & m.p.h., if the firs
bottom gear 1s in use— ‘ .

1. Release accelerator pedal immediately

2. Depress clutch pedal to its full (‘.\'t(‘n.t : N P

3. Move gear lover from the low gear slot to that o seec
bp(_;dl’ielcasv clutch pedal ; 1’4111(1 imlmvlalhutcly

5 .press accelerator pedal gradually. .

?I:h:ll)t( L(l‘((,lucncc of m('»\'t%ments .\'h‘(ml('l follow ()-ITIG’ 'zmv(.)ltlhcr t\\1(?t(hcol:t
hesitation or pause, otherwise a ‘g«:md change ‘\\'1 111[1?“ b;,\f(m.‘
If there is much hesitation the car will come to a stanc :sll e ,h,l
the clutch is re-cngaged (4), or the zu‘cvlcr;1t()1"rcopvn‘n;‘ (:) B
that event, the gear lever must be moved back 111‘tf)‘ F111L<t}1:\t 1:‘1:(;
slot (with the clutch p({da] held depressed) and a fresh start made,
as previously explained. ‘
& l‘ir(t;ltmglzljr(htu is allowed to remain stationary 1n th({‘neu‘{r'zlil)
position for cven no more than thrc«‘ or .f<)\11‘4:\f<'c011'({,‘ 1“.,nrt1
movement (3) is being made, a harsh grating of gears illa} )i mtixnt
when an attempt is made to complete that 111()\‘@1]((11}.. 1111 f\r
case the novice is well advised to stop the car .aln.d 51311:{';1”0133‘;“
again ; to :Lttcn;pt to totr(‘«'ﬂtlli\; stvi(i;:d speed gears into engag

ill e -aoe damage to their teeth.
\H]';l;:‘wc(ﬁ:iﬁ:tl :iiu- ;:o practise nlo\‘ing the lever outéoifi o’nlt{:xs]ojtl;
across the gate and into another slot, 1s b(-‘forc th.o‘ car 1s FLL ,t‘li]titm
to the road. But the lever should not be foreed 11})1}% om_ })‘u o
into another ; if it will not move freely from, say, first tq \( (‘(my(l "
second to third, its reluctance is }‘Wobub]y (111.0 to the :;;(Adl “\.I‘ILD(“-
teeth being stationary and out of suitable alignment for moving
mt;)l';\l(v 1(]1r'1\'cr>' have acquired tllcvknuck of nlo\'mg\;dvl('”gr}ul. i;(\);lt
by jacking up a rear wheel (or prcturvublyr hoth: .\f OtVL un? }t“rtm”
wheels so that the car cannot move forward or backward), st g
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up the engine and then proceeding to engage the gears and the
clutch, and performing the other operations already mentioned as
though the car were on the road. The brakes must, of course, be
“off,” hence the reason for scotching the wheels.  That plan can
be recommended if any difficulty is experienced on the road, or
even as an nitial trial, though it should not be continued for more
than a minute or two with one wheel only jacked up ; nor should
the engine be ““ raced.”

Changing gear from the second to the third gear (and from that
to the fourth on the 14 h.p. car) is represented by the same sequence
of movements as in the case of changing from first to second ; the
only difference 1s that the car must be moving at a higher road
speed when the change is attempted.

From the very beginning, gear-changing should be made without
looking at the lever or gate. The position of the various gear slots
should be thoroughly memorized beforehand, and also the necessary
movements to be made with the lever in changing from one gear
to another.  For example, it should be remembered that in changing
from first to second in the case of the 11 h.p. car, and from second
to third on the 14 h.p., the gear lever must be moved—

1. Forward. 2. Across the gate. 3. Forward again.

If the hand be moved on to the top of the gear lever in advance
of the need or desire to change, those three movements can be made
as one, and without even glancing down, if the thrust by the hand
is diagonal throughout, viz., not directly forward, then sideways
and then forward, but all the while towards a point slightly to the
right of the offside front wheel.

The reason why neither the raw novice nor the experienced driver
should look at the gate and gear lever when changing is that, as
he cannot look in two directions at once, he will not be able to
see whether the car is keeping to its correct course if his eyes are
removed from the road. Moreover, the sequence of movements
of the lever with the right hand will tend to cause a reaction with
the left hand, and, as the latter must be kept on the steering wheel,
a swerve will probably accompany the change of gear unless the
driver ** looks where he is going " all the while.

Keep your eyes on the road, but keep them off the gear lever.

The right hand must become accustomed to finding the lever
unassisted, naturally and instinctively ;  changes of gear will
certainly have to be made at some time or other when it would
be the height of folly for the driver to take his eyes off the road
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head—in thick traffic, for inmstance—so he should practice
ol = L E e : . % = ST
. vine without looking ™' from the beginning. Bad habits 1n
Mo i : i sily ¢ ired but are very
v driving, as in everything else, are easiy acquirc oy 2 e A
Ang » 26 is a bad habit.
difficult to overcome. Looking at the gear lever 1s a b 3

CHANGING “ DOWN.” e
Changing from a high gear into a lower one c]m(nigm.git ‘d(l()'\\i? .
__has been termed the bugbf“f{‘r of the novice, a<nd ad 1}11 t.‘ﬂ)\v i(;
an operation more or less difficult to Carr_\‘“ﬂjmug,{’h (1(3’”“\,“'\3 q.rt:
cilently and quickly, on most cars. Bu.t §tam(fdr( : g(t);% ti“t
;;xc\'})fi()l1zlll§' casy to change m either direction, for }‘(‘ast.o.m /;m
need not be explained herc ; nmwrtlu-hjss ccrt'tun prrn f)dll 1 : x
desirable above and beyond those .applymg to Lha]vlg.‘l'n? Vu} .‘\Vlnt
A brief explanation may be given to show Vvh§ a :omnn t{w
different method is needed in tl}ls case. In chz?r?gl.ns ' ’up,t’ by
chaft carrying the driving gears in t}w gcarb0$ is mlEm“}l rF) g“.(f
;1t a higher speed than that on which tho. (‘h-l\’c.n,gf& ({I',ht;l(rt"l ‘;1 t(;
But when the clutch is disengaged the driving shaft (d‘l d(,' udown
{he driven member of the clutch) tends naturally tlo ,s,ho‘\\ il
while the gear lever is being mmtc(l across or throug.llt L,}ﬂk 01(,»[
slot in the gate. Thus, by the time the l‘u.ghcr gmr\ Tlrcv")rot‘zzﬁ’lt
into contact we have the required cT)n(htum vx1ﬂ>'tm5?).‘ \ud (Wi(th
they should both be rotating at 21.})})1'(')x11111ttei§f the same spee
due allowance for the size of their gear wheels). AR
But, when changing “ down,” natural tpl](}(‘llClL‘S :1rc.dgglu1\1> ﬂu.“:
The driving shaft must be accelerated at a time when, ;nntl]laf() };v
case, it was required to decclerate and did so aut(?ma ;Ld \ 11
some means or other it has to be speeded up bct\v}m‘.@t \e} 1T101n 25
the higher gears are disengaged and that at \\thh‘ 1tu (\)\.i;h
ones are engaged. That can be q(mc _by using bl‘llf}t. UI.L{ o
the gear lever, but a grinding noise will arise and chipped gear:
Wﬂ%[r:f;zl(l)lc; I. A “Straight” Change. There are se\'crgl ”bvtt\cr‘
methods than that, methods by which a .\‘1.1("nt Chz}nge} (‘dlj ! )L‘
secured, almost without the passengers ?'va'llzmg th.aj( t,l; tqulri
have been changed, either by car or by variation of car spr : , u
easiest, but not the best when experience n (l.rl\'mg {17(1,1 :Itlttﬁ
acquired, though quite a good plan for the ru\vﬂnf)ﬂ\f’lcut.ft%a( ()}1 ] v
he has * got the feel " of the pedals and levers, 1s as b 0\§j o
Just before the gear is to be changed—on a hill or el.\‘ux 1@(7
the hand throttle lever should be moved for-\\.'ard ab~0ut an }112 1
measured at its extremity, and left in that position until the change
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is completed. The subsequent operations are practically the same
as those mentioned for changing into a higher gear, viz.—

1. Release throttle pedal ;

2. Depress clutch pedal ;

3. Move gear lever mmto the lower gear slot ;

4. Release cluteh pedal ;

5. Depress aceelerator as required by prevailing conditions ;
6. Bring back throttle lever.

The extent to which the throttle lever should be moved forward
(viz., the throttle opcned) prior to beginning the operations
enumerated, depends upon the speed at which the car is travelling
at the moment. If, for instance, the change into a lower gear is
to be made while the car 1s running in traffic or clsewhere at, say,
1o m.p.h. on top gear, the lever need be pushed forward only a
half-inch or so ; but if the change is to be made on a stiff hill, with
the car travelling at 16 to 20 m.p.h., the throttle is best opened
rather more than an inch.

Two further points should be noted.  The first is that the clutch
pedal should not be depressed (operation 2) more than about
half-way ; in changing into a higher gear it should be fully depressed,
as mentioned on an earlier page. The second is that if the change
down is made in traffic releasing the clutch pedal and depressing
the accelerator (operations 4 and 5) nced not be completed at
once ; the clutch can be held depressed and the right foot kept
away from the accelerator for the time being, until, in fact, the car
is required to move on faster than it will run by momentum, or,
maybe, to start from a standstill.  But in any event the throttle
lever should be drawn right back after the change has been made.

Method II. A “Slip’" Change. The second method is fairly
widely used, even by experienced drivers. Its main features are:
(1) the aceclerator pedal is not completely released while the change
1s made, being held down slightly to keep the throttle open approxi-
mately a quarter of its travel ; and (2) the clutch pedal is depressed
but very slightly beyond the point at which appreciable resistance
(that of the clutch springs) is felt.  The clutch pedal is merely
depressed, in other words, until the engine is released from the
drive and is heard to accelerate.  The actual movement of the gear
lever is then made smartly, the clutch pedal released at once, and
the accclerator operated as required by prevailing conditions,
e.g. depressed fully at once if a stiff hill is being climbed.

When first attempting to utilize this plan, some difficulty may
be experienced in holding the aceelerator steadily in one position

|
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with the right foot, while the cluteh pedal and gear lever are operated
with the left foot and right hand rcspccn\'cly.‘ Bl.lt the natural
tendency to press both feet, and raise them again simultancously,
can be overcome with a little practice. .

This second method is completed, then, as follows—

1. Release accelerator partially, it fully depressed already ; or,
depress acccelerator slightly, 1t already released.,

2. Depress clutch pedal slightly.

Move gear lever.

. Release cluteh pedal.

Operate accelerator as required. A ‘
Lethod ITI.  The *“ Double-clutch” Change.  This s sometimes
known as double-declutching,” a term .tlmt is rather more
descriptive of the process, for the latter comprises t.h(’ re-engagement
of the clutch and declutching a second time w'lnle th(? movement
of the gear lever is taking place. Speciﬁod in detail, the phm_
appears to be decidedly in\'ol\’ed,‘ and, .adrmttodly., there are m.thgv
a lot of different things to do in quick succession. But this 18
undoubtedly by far the best system of changing do\yn, and as soon
as the novice has acquired some precision in operating the various
pedals and levers he should set himself to mastering the doul?lc-
clutch change ; once the knack has been acquired, gemfchangmg
becomes * as simple as A B C,”" the sequence of operations being
made quite automatically and unconsciously. .

The double-clutch change, strictly followed, is as follows—

1. Release accelerator.

2. Depress clutch pedal.

3. Move gear lever into neutral and, if necessary, across the gate
to a point in line with the slot of the lower gear to be engaged.

4. Release cluteh pedal. A o .

5. Depress accelerator almost fully, release it again instantly ;
then, without the slightest delay, :

6. Depress clutch pedal and simultancously move gear lever into
the required slot.

7. Depress accelerator and, as that movement commences, release
the clutch pedal.

8. Regulate accelerator as required.

A variation of the foregoing consists of releasing the accelerator
pedal merely partially, to begin with, and holding it deprvss.oq
slightly while the other movements arc completed ;  the Dbrief
re-cl g;lgcmvnt of the cluteh, while the gear lever is passed through

neutral, is made as in the other case,  On the whole, this variation

[=VES [ OO S5}
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Ut

IS an improvement, so long as the accclerator pedal position is
judged fairly well and is maintained throughout, until the clutch
is finally re-engaged.

GENERAL HINTS ON GEAR-CHANGING.

Under no conditions should undue force be applied to the gear
lever ;. there is no need for its violent operation.  If the movements
of the pedals are correctly made, the lever can be moved with thumb
and two fingers, so far as the needed effort js concerned. A vice-like
grip is quite unnecessary ; in fact, it discourages an casy and quict
change, because the wrist is not then able to move freely.  Moreover,
a “fierce % grip, set tecth, and a do-or-dic movement of the lever
are very prone to give rise cither to a ““ crash change, implying
a great deal of noise and damage to the gears, or, alternatively,
missing the gear, i.e. failing altogether to get the gear lever into
the new slot.

The safest and wisest policy for the novice, when any difficulty
arises, when the grating of gear teeth is heard and recurs upon each
attempt to engage the new gear, is to stop the car and start again.
No harm is done by stopping, for even if the stop is made while
climbing a stiff hill, the brakes will prevent the car from running
back. = Preferably, however, the first few runs should not include
any really steep hills ; it is easier to become accustomed to driving
and to practise changing gear on merely undulating roads.

Do not shirk gear-changing. In other words, do not try to force
the engine to carry the car on top gear up hills that really call for
a lower gear, and do not, if a slack to walking pace is necessitated,
make an invariable practice of remaining in top gear, especially if
the gradient is against the car, A change down into the next
lower gear will enable the car to pick up speed again more rapidly,
while in hill-climbing the car will maintain a higher speed with the
next lower gear if, with top engaged, it has dropped to 15 to 18 m.p.h.
despite * full throttle being given (i.e. the accelerator being fully
depressed).

Bear in mind that the faster the engine runs the more power it
develops ; that is one respect in which the petrol engine differs
from the steam engine, So, if more power is required when the
engine is already pulling hard on full throttle, change into a lower
gear, thus enabling its speed to increase—not necessarily the speed
of the car, though that also follows under many conditions if the
driver so desires.

It is impossible to lay down any definite rule, to be invariably
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followed, as to the lowest speed to which the car should be 4;111()\\1‘(1

to drop prior to changing into a lower gear.  But the follm\]lng ma}l
ide il experience indicates when anc

be taken as a rough guide until expericnce indica

where a preferable standard should apply—

1T 1,P. " STAKBDARIDL
Change into the next lower gear when the gradient of a hill
has caused the car speed to fall — ,
On Second Gear

On Top Gear
to 1o m.p.h,

to 18 m.p.h.

14 ®P. * SEANIBARD *
Change into the next lower gear when the gradient of a hill
has caused the car speed to fall—
On Third Gear
to 15 m.p.h.

On Second Gear

On Top Gear
i to 1o m.p.h.

to 20 m.p.h,

The minimum speeds spectfied above may be cqnsidoralﬂy rc‘du(cc‘(}
when the car is running on the h"\'ul or up sllght grzl('llf“nt>,l%(?rll(
when the need for changing down is not really imperative. ' '(.)t lr
models will run at and * pick-up f.mm not much over '\vf{ll\(mi\1
pace, if required, on top gear, Ellld.\\'lll continue to pull‘ 1.1%11(11 m(
steadily at S to To m.p.h. if put to it—so long as the 1g111tm‘n- ( \f\Lll
18 br(m:qht back to about half-advance. But, as already sugg‘("st.( c
the full usc of the top gear abilities of thv.\'(j, or any other, ¢ d-r.\ 1s
not conducive to the most rapid acceleration. 510“'-1‘1111.11111‘;?' ’(.m
top gear is very attractive, and can be ru‘rmml(‘n'dcd‘ undg' ce 1‘111}11{
conditions, but to secure the best average speed (11'rv.~pcct?\.\' Ot,t 1\1,
maximum), and to negotiate traffic and l‘nll.s to the b(‘St‘ild\ zm'tag(‘,.
the gear lever must be used—an(} that applies to any car, no matter
what its powcr or number of cylinders.



CHAPIER IX
STARTING ON A HILL

Tue difficulties  experienced by the novice, and the awkward
positions in which he sometimes finds himself, owing to his lack of
knowledge concerning the correct method of starting his car from
rest on a stiff hill, justify this aspect of driving being given a separate
chapter.  Unless a driver knows how to start on a steep gradient,
and fecls assured that he can do it without difficulty or fuss, he is
inclined to “ take risks.” For instance, he will hesitate to stop
behind a stationary cart, we will say, at the middle of a steep hill
when he ought to do so, because another vehicle 1s approaching
from the other direction ; he will try to cut-in rather than stop, and,
as mentioned in a previous chapter, that is always a reprehensible
and sometimes a dangerous practice.

Assuming, then, that the car has been stopped on a stiff hill,
and that the hand-brake has been applied to prevent running-back,
the procedure should be as follows—

1. Depress clutch pedal.

2. Engage bottom gear.

3. Place right foot above accelerator ready for use.

4. Grip hand-brake lever and its release trigger, but, still holding
the brake on,

5. Depress accelerator ; at the same time release cluteh pedal
slowly, and as soon as there is cvidence that the clutch is
commencing to engage,

0. Release hand-brake and clutch pedal fully and simultancously
(but not too suddenly).

The great point is to engage the clutch (with the throttle well
open) ncither before nor after the releasing of the hand-brake.

Where so many more or less inexperienced drivers go wrong is
in attempting to start on a hill while holding the car with the pedal
brake alone ; as a result, when they move the right foot from the
brake pedal to the accelerator the car starts to run back, the driver
becomes  ““ flustered,” engages the clutch without opening the
throttle, and stops his cngine.

Starting on a hill can, admittedly, be done with certainty and
case without using the hand-brake, and, although it is not the method
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of an expert driver, the noviee may prefer the plan for awhile. It
is as follows—

1. Apply the pedal brake.

2. Release hand-brake.
. Depress clutch pedal.
. Engage first speed.

5. Move throttle lever forward (about half-way) with left hand,
and simultancously

6. Release clutch and brake pedals, the clutch ever so slightly
in advance of the brake—that is to say, the brake is held on only
until the clutch begins to “ catch hold,” when both pedals must
be fully released.

Immediately the car begins to move the right foot must be moved
to the accelerator and depressed fully, while the hand throttle lever
is pulled back to its normal position.

ESNS)



CHAPTER X
REVERSING (DRIVING BACKWARD)

DriviNG  backward with Precision is an “art” which many
motorists have never acquired.  Whenever possible, they shirk
reversing, and when they do attempt it, are prone to do the wrong
thing at an awkward moment, more often than not. There 1s,
however, nothing of exceptional difficulty in reversing properly
but it is'a process which must be practised in order to secure
proficieney—and practised methodically,

First, it must be recalled that to bring the reverse gear into use
in both “ Standard models, the fm'\\'urd-pmjvcting trigger on the
gear lever must be lifted, the lever moved as far as it will go towards
the left, and then pushed forward ; from that it will he inferred
that the reverse slot in both cases is the front one on the extreme
left of the gate.  But in the 74 h.p. model the reverse slot is an
extension of that for the first or lowest forward speed.  To get into
reverse from neutral, therefore, it is necessary to pass through the
first speed, the safety catch being between the two gear positions
(sce diagrams on page 48).

It need hardly be said at this stage that, as in the case of forward
speeds, no attempt should be made to engage the reverse until the
clutch pedal has been depressed.

The noviee should not wait until he is positively compelled to
use the reverse gear, before attempting to drive backward. As
soon as he feels tolerably capable of driving forward he should
take the car out, especially on to some quict road with one or two
side turnings, and sct himself to acquire the art.  He should always
keep three points in mind. They arc—

1. The back wheels will move towards the same side of the road
towards which the front edge of the steering wheel is moved.

2. The front wheels will move towards the opposite side of the
road towards which the front edge of the steering wheel is moved
(that is to say, just the reverse of what occurs when driving
forward.)

3. The front wheels and the front of the car will move towards
the left while the back wheels tun towards the right, and vice versa.
(When running forward both front and back wheels move in the
same direction).
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i w4 assuming the car is standing

Taking those points together, and assuming th(. car oy ~d:
in the centre of a road, the back part of the car will m()\'(f nf}ail ¢
1 e owards s e the

the right-hand side, and the front part towards the lt,ft, 1~1 R
steering wheel be rotated clockwise (i.c. as the hands of a clock,

i A R

IF16. 33.—DIAGRAM INDICATING (BY ARR\QW ALONG?IDEE &i{r(})z;‘f_r[;;
MERL) THE | - VHICH THE \WHEEL MUST BE £

\WWHEEL) THE DIRECTION IN V H E EL MU b oy
10 MovE TuE Back or THE CarR 1O RIGHT IN REVERSING

the front edge of the wheel towards the right') when the car b«;g;nts
to move backward. Conversely, the front will move to the r1g'1(i
and the back to the left, if the steering wheel be move
anti-clockwise. " ’ |
Studying those points from another aspect, we find that the

“lose ¢ 3 'k ones when
“trailing ” wheels cut a corner closer than the back o

53 7 STE v A {WARD
1. 34.—DIAGRAMS SHOWING THE EFFECT OF STEERING BACKWA
o TOWARDS THE RIGHT, &

e car es i required direction at once, the

Note ile the back of the car moves in the uqmr(,“ ized e y bhie

e lyhl‘lftyﬁ\r\\ltl!:\\'ixJ:s out\m the left ; hence the need for watching t'h-(l tmliigfe:]l:;
1‘rqx|'1._lki u‘..fuil)- as the back when reversing. .Corrr:sPon(hm{l}:" CA'I;I)ON: l(lll:J it
:tulli: .,..ml,; of the car occur when the latter is steered backward towards the 3

& Tna Yo 9
the car is running forward ; but in runn.ing bl'l(‘,k\\’é}l‘d the ‘ l:‘adu}lgl )
wheels cut in, the trailing wheels running \\.'1(.10 of the.C01m.r. 7 \1‘(,
wheels that cut in closely are the rear or Fh‘l\:lllg ones in l)otl; :d;(.:,
but they are the trailing wheels when running forward and the leading
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wheels when running backward.  Remembering that, we find, in
trying to steer as closely as possible to a corner when driving
backward, that the leading wheels may be directed as close as we
like to the inner edge of the corner; the trailing wheels (the front
ones) will run wide, and all we have to obscerve is that they do
not run too wide. But in running forward the trailing wheels run
closer to the corner than the leading ones. Hence, if we cut in
close to a corner—a gatepost, for instance-—with the leading wheels
running forward, we shall jam the rear part of the car against the
post ; but in driving backward the leading part of the car must
be kept as close to the gatepost as possible, so that the other side
will not hit the opposite post.

In reversing round a corner, then, keep the back wheel on the
inner side of the curve as close as possible to the kerb, road edge, or
gatepost on that side.

CONTROLLING SPEED BACKWARD.

In driving backward the novice is well advised not to usc the
accelerator until he has become more or less proficient.  Instead,
he should keep the hand throttle lever pushed forward slightly, so
that the engine runs rather too fast for normal idling, and should
“drive on the clutch and pedal brake.” That is to say, after
making sufficient power available (due to the partially opencd
throttle) for moving the car on approximately level ground, he
should control the speed of the car,-and the distance it travels, by
means of the clutch and foot-brake only.

With the throttle opened as suggested, he will keep his fect
against the two pedals (clutch and brake) and steering according to
requirements—or as thought best—he will drive the .car back a
few inches or a few feet at a time in successive movements, the
latter accomplished by releasing the brake and letting back the
clutch pedal, the latter not being fully released but only just
enough to impart movement to the car.

If it is found that the car as a whole, or the front or the back
of it, is not going in the required direction, both pedals should be
depressed so that it can be stopped at once, before any damage is
done. It must then be driven forward for a fresh attempt to be
made, or the steering wheel direction must be altered more or less
as required before the car moves backward any farther.

The reason why it is recommended that the hand throttle lever
should be used in preference to the accelerator pedal to begin with,
is that in *‘ screwing himself round,” to see where he is going, the
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sle to lose his sense offpedal location ; on that account

povice 1s lial : pn&\“l

g ) - drivers havii
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CHAPTER XI
GENERAL DRIVING HINTS

USE OF THE ACCELERATOR.
T e A Gras e
(Ihr‘lzli ;\\utlt ml'\tf{}\c to L'li\‘?‘lnTle that under all conditions the engine
;‘“‘h(;} “t; 5 utmost power when the accclerator is fully depressed
Inattt.rn()fl;.‘(t:?r()tt]]t(l\ti ‘15 t_ully open, as it 15 usually saidﬁfor, as a
natter ofiaghs L are circumstances in which the engine will
cope with its work if the accelerator is raised slightly, whereas if
the pv(lf"il were held right down the car speed \\:)u](jl ‘l 2 L’I IH :
(or‘(‘ontmuc to fall). e
f;{izll\];dit;illfdf],i]]l)k;nil];)C(Ii—t)\:\Yl}tnl for example, the car is climbing a
friad ey plg,( ar; the speed gr'a(luztlly falls off and the
: may assume that before long he will have to change into ¢
ower gear.  But quite possibly the car speed will C(‘Q;C ?0 f l? ";
the {lCC(.‘]CI'élt()‘l‘ pedal is raised half an inch or more 'iht Te 'a I
ﬂlzit,’\\'lth a tully opened throttle, the proportion'of vtrold’zon' ]\
cntcrmg’ the fi'nginv tends to become less as speed is’rrc}')duccd b(()’ld”'
a certain point ;  the mixture becomes weaker i‘1<1 fue <'md t(l)x\\‘
engine less powcrful. Closing the throttle a little way (r'{i;' g tl (
a(‘%}lﬂrnto,r ) will counteract that tendency more or lt‘t‘;s‘ V4
a“mll&)tp(i)l‘nt ']g.s‘t (,h.,alt,wl_th 15 particularly observable when an
S, 1\». v.s(md e to accelerate on top gear as rapidly as possible
o n,li:\i} '.,) t’r_) ,b n,l'l,)'_h'., If th”‘ accelerator is pressed right down,
the mixthre may 1?& weakened so much that the engine will “* choke,”
iti {twlsllt‘('-lilll'C(l ; it may actually stop with the tl?rottlc \’\'idL‘! op('ryl
E L{I%,?:;%I]d(tllllg from a 1?\x' speed, therefore, the accelerator should
| pressed down not more than half-way to begin with : but as the
speed increases so can “ more thre le  he given wi dv -
. T rottle ™ be given with advantaec.
fmllarl}, it 1S wrong to “bang " the accelerator down frgm a
nm%ly (.‘Ioscd position ; that is particularly to be avoidcd when tl :
;,'I.]fgllm’j 1s cold ormerely warm, but it is not conducive to the b(:‘f
Q;:—;lhtlZIilvt tl}m ?11}7@. Open the tl}r({ttle (.d(‘press the accelerator)
Sradn: g 1en | dpd do not open it fully if the engine shows sions
of (I]Ql(lll", jerkiness, popping, hesitation, or kn(éckinﬂ R
. Despite thcrforcgoing, hewever, it can be assumed t]?lt at any
:\pcod above 18 m.p.h. on top gear on the level and on hil‘l\‘ ('m((l l\‘[
4 al_)ovc Izm.p.h. on a falling gradient, the utmost ow : ‘d
speed is sccured with ““ full throttle.” g
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USE OF THE IGNITION LEVER.

Do not be afraid of using the ignition lever, but note carcfully
the result of any variation in its position. Listen for * pinking "
——sharp metallic knocks—if it is advanced, and when that is heard,
move the lever back slowly until the sound ceases.

No definite rule can be laid down in regard to the use of the
ignition lever beyond that given in a previous chapter, viz., keep
it as advanced as possible without causing * pinking.”

OPERATING THE CLUTCH.

Two points in regard to the movement of the clutch pedal should
be noted. The first is that there is, of necessity and by intention,
a certain amount of “ lost motion " in the carly part of the range
of pedal movement ; the pedal can be moved forward an inch or
so before the clutch is actually operated. That lost motion is
needed to prevent the clutch from slipping when wear has occurred.
The clutch is not even partially disengaged (or “ out ) until the
pedal has been moved an inch or so beyond the point at which the
full resistance of the springs is first noted.

The second point is that from its fully depressed position the
clutch pedal travels back some distance before the re-engagement
of the clutch commences.  Just how far it can come freely depends
upon the individual adjustment, but a test to determine the matter
can be made by applying the hand-brake firmly with the engine
running slowly, engaging a gear with the clutch pedal depressed,
and then slowly allowing the pedal to come back, observing when
that process has cffect in slowing-down or stopping the engine.

Never let the clutch pedal back * with a bang ’*; it should be
released steadily, without hesitation, but not too slowly. After a
very short while the novice will know instinctively how far he can
let the pedal come back before the clutch begins to catch hold ; it
1s subsequent to the latter condition when steady release is desirable
for many reasons.

Never causc the clutch to slip; except momentarily when
changing gear, it should either be ““ in ” or *“ out,” i.e. fully engaged
or completely disengaged. Maintaining continuous pressure upon
the pedal, without moving it forward more than half an inch or so
beyond the range of lost motion, will cause the clutch to slip, and
will result in the friction surfaces wearing quickly, or becoming
rough and giving rise to “ shuddering ” and fierceness when the

clutch is used normally.
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APPLYING THE BRAKES.

The brakes should be used as infrequently and as gently as
possible.  In approaching corners (in fact, whenever it is obvious
well in advance that speed must be reduced) allow the accelerator
pedal to come up, so closing the throttle more or less and causing
the engine to act as a brake—for it has a decidedly powerful retarding
effect when the car is running at any speed above 10 m.p.h. and the
throttle is closed.  That condition of affairs is known as ** the car
over-running the engine,” and implies that the car is pushing the
engine instead of the engine pulling the car.

When the brakes, or either of them, must be used, apply them
gradually. Do not stop more suddenly than is necessary, for the
reason that forcible and sudden application of the brakes is bad for
the tyres, and by no means conducive to the welfare of the trans-
mission in the case of the foot-brake on the 14 h.p. model. “ Locking
the wheels,” 1.e. causing them to cease rotating and skid along the
road until the car stops or the speed is reduced as required, wears
away the tyres very quickly at the points at which they are in
contact with the road.  Morcover, locked wheels directly encourage
side-slips 1f the roads are muddy or wet.

Make use of the hand-brake as an alternative to the foot-brake,
besides using it to hold the car stationary. If it be reserved for
emergencies only, the driver will probably be unable to put his
right hand on to it instinetively ; he may even have to look down
to find it, thus wasting valuable seconds, which may make all the
difference between avoiding an accident and causing one.

On long hills, calling for use of the brakes, the hand and pedal
brakes should be applied either alternately or together.  Excessive
and lengthy brake pressure is conducive to rapid wear of the shoes
and overheating of the drums ; dividing the duty of retarding the
car between the two scts will equalize, if not actually reduce, brake
wear and prevent excessive overheating.

Do not omit to push the hand-brake forward as far as it will go
(i.e. take the brake off completely) when it is not required, otherwise
the shoes will rub the drums and wear away quickly, besides causing
loss of power. To the raw novice, it may be necessary to add,
“Don't try to start the car before releasing the brakes.”  He will
probably do so, several times, nevertheless. And, unless he
represents an exception to the general rule, he will probably on some
occasions leave the hand-brake on when he has reached the bottom
of onc hill and attempts to climb another or run on the level.  But,
obviously, he must try not to forget the need for releasing the
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prakes, and keeping them off whencver the engine 1s pulling or 1s
rakes, ¢ g
about to do so.

STEERING.

There is very little that can be u
Tt iz an operation 1n \\'h]d.l precis el

ctice alone. But one or two PIECEs of advic m(?‘ . I ;
P‘IM D le. do not ¢ saw ' at the wheel.,  In other wor ds, do mf
e -(\‘\'tm}‘)rk'ilv fn‘srt in onc direction and thf'n n .tllcl(?tln,:r.‘ .\IQ\ t
et and slightly when correcting minor divergencies of the
& gt J

usefully said in regard to steering

cision can be acquired by
the car.

it gradually
car from the straight path.

[FAVOURED BY MANY

. raE STEERING WHEEL
A lloLp OF THE STEERINC o

COMFORTABLE AND AFFORDING
IN STEERING CONTROL.

F16. 35— ¥
DRIVERS AS BEING

a relatively

. wheel with a vice-like grip;
Then, do not hold th wheel w ‘g

all that is required in the ordinary coursc,

i hons play it will result in less crratic, violent, and

allowing the wrists free i
tions « front wheels.
udden deflections of the fron : ' N -
bu(\n yther point Drive as a rule with one hand behind th(. cen it
: ( : : v e T ¢ 3 el ‘r \
of the wheel, if not both hands. The tendeney of the ‘;tf\;‘il‘“mm\
to grip the wheel as firmly as possible \\v‘lth thx:'lvf'_t llf-ln((, &“- o
o'c?ock » and the right hand at ™ three o'clock 7 (viewing

i ally find the - case and
< face). But most drivers eventually find that for ease and
as a clock face). U o loft hand. at S seven o clock,
precision the best hold is with the left hand S
o x [
and the right hand at © four o'clock. PRI
The novice should attempt, very soon after ]; g P
drive. to steer on a straight road with the left 1“‘lmld' ({11(; hgdbon
. .V “ ’ , (
have to take the right hand away frequently in driving,
2 84 3
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to change gear, apply the hand-brake, and use the horn switch ;
so it is better that he should accustom himself to stecring with the
left hand in quite the carly stages.

TO AVOID SIDE-SLIPS.

Although the non-skidding trcads of the tyres are of considerable
assistance (when they are new) in preventing the wheels from
slipping on wet or muddy roads, they must not be expected to
have that cffect invariably if the brakes arc applicd suddenly, if
corners are taken fast on greasy " roads, or if the car is swerved
on to the erown of a wet road from the gutter, as when passing
another car.

Use the brakes as little as possible on muddy or wet roads, and
when they must be used apply them as gently as circumstances
warrant.  That implies that the car should be driven carcfully,
even slowly, when slippery roads are ¢ncountered, for although the
expert driver—more by instinct than from forethought—can usually
“ correet " a skid, and bring the car straight again without mishap,
the novice generally makes matters worse when  attempting
to do so.

Steer towards the direction in which the car is skidding, is advice
sometimes given ; but it does not serve the purpose of correcting
a skid on all occasions, though it is a good general rule.  But
whatever else is done, the brakes should be released, more or
when a skid occurs.  Excessive brakin
responsible for go per cent of side-slips,

less,

g and fast cornering arc

WHEN LEAVING THE CAR ON A HILL,

When a car is to be left unattended facing either up or down a
hill, the hand brake should be applied securely, as at other times ;
but as an additional precaution—against the interference of small
boys, for example—the car may be left with cither front or rear
wheels inclining towards the nearest side of the road.  If the brakes
should be taken off by some unauthorized ]
have been applied securel
the hill.

erson, or should not
Vv, the car cannot then run away down

CHAPTER XILI
HOW THE CAR FUNCTIONS

THE owner with previous experience of cars \\'jllipmli)ztl.bli\' th‘)ll\l(nl::;
need to read this chapter to sccure 1;110\\'1«(1;;‘«» of the “uéltc’ 1(11;(1 d
operation of the various parts of .th('. 11hp. zmdr !4\/1.{';. tci] ‘::,:-1)0\-
cars, for in their fundamental principles the ongurn.‘ clu t(; (dl.\-i};“'
ete., are in full accord with_ m()(h“rn pructlcg‘ n }??0 ).n % .W;()
generally.  This chapter is written 1().1' th(-‘novllco, .t <,. E[)\\}t)w .
Tlas no f(lcu, or, at all events, the hazl_cst of Il()tl()l’}.s, a].\ | Hw] v
contents of the petrol tank arc utilized to .{no\.v the ;fl,( .
elementary information it contains s].muld asﬂ:\t hu‘n t()ll;)ric:m(m
rcquirmmhts of his car in regard to its replenishment, lubrication,
upkeep, and driving.

THE ENGINE. ‘ ‘ - P
The engine consists of a * block_ _of iOllllCElat-lI‘O(I:l 1(§1-1({<(t‘11f1L
arranged “ in line-ahead,” each containing a pht(?p 1:011,3 lql}m d‘mm
bling an inverted cup with parallel sides anq Moy mg:‘dup {hch(.d o
within its cylinder.  The pistons hm'«'_conncctm-g TO s a b‘.tt e
them which, at their lower ends (the big-ends, as .they alr( -tu- v
encircle the crankpins of a four-throw crankshaft ; t’01t7n 1\« (ti”nﬂl
of the latter the flywheel is secured.  The parts zﬂrmc\g «n\];nb o
(excepting the flywheel in tlhe 14 /{\.p. modt(ipL i;p::li]:{; Eg Og b
s ower halves of the crankcase ; TS . S s
:lrgg( 110(1“1]1(11((]1):1\ a single unit \\'itll. tht-‘ cylinder block, in the 171 h.p.,
but is a separate aluminium casting in the 74 /1[> | PR
The eylinder block has a detachable head s€(11r1§'( e et
by a series of screwed hcxagon—he@ded studs. (1,\;11115 ”d'ilir
the head is a set of eight valves, which are, very rﬂoug]‘ \xﬁ)( :)\(br
of mushroom shape, inverted so that their heads normally co
ape es or valve ports. ) )
AP(IYE:/‘:Z: ol';hlcx\'c z}n‘ two valves for each cylinder ; thc hrsjc (:olvcr’st
or moves down to open, the inlet port through V\'hl(‘].l‘ ]Xt]f) Qﬁ{\
enters the eylinder ; the sccond is the exhaust \'al\:c, \.\jl‘l}llcll.:loinfl;tn%
covers the *l)ort through which the bt}r‘nt gas 1.\. (11:(} 1;Tu i
the cylinder when this valve is open. “l(‘.\'lll\'(‘s ja’m 1}( ( El}-t(,;i(),-
againi\‘t bevelled-edge seatingsv n ‘[hu F‘}‘lll}d(‘l ﬂh{:(ldd 3id§‘\0m—. v
springs taking effect upon their projecting stems, and cac i
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F1G. 36.—THE CycLE oF ENGINE OPER ATION . e o T s e o R O
L. Piston moving down on induction stroke i awing i 4 ¢ e s | =G "ERATION
and drawing in explosive mixture from The pis !
the carburettor through the inlet valve port, the valve bring hln I HI'H_“ \[Vll'll;‘l}..'[l))lilx ‘I‘I\“n[r‘h\'\nllﬂv :;;n ‘IlrlI\HvI‘-\ completed induction stroke, is now moving upwird
stroke by the cam acting npon the pushrod and rocker f s theexplosive mixture within the evlinder; the inlet valve has closed
2 and the exhaust valve is'still seated.
= - . -
F1c. 38.=~THE CycLE oF ENGINE OPERATION. F16. 39—TueE Cy€LE oF ENGINE OPERATION.
ILI. The piston is now eommencing to descend on the explosion or power stroke IV, The piston is shown tising on the exhaust stroke, driving before it, through
A spark has just occurred at the plug and the resulting “ explosion * s driving the the now open exhaust port, the burnt gases resulting from the ignition of the
piston down, and thus delivering * power " {0 the crankshaft through the medium explosive mixture on the preceding downstroke.  When the piston reaches the top
of the conneeting rod.  Both valves are still closed. of this stroke the exhaust valve will close and the inlet valve will open, thus
completing the cycle and reinstating the conditions shown in No. 1.
the shape, location, and dimensions of the parts are not intended

Note. These four illustrations are purely diagrammatic ;
to represent those of * Standard ™ cars, Camshafts and pushrods on both sides are shown, for example, to simplify the
‘ Standard ”’ cars there is only one camshaft, the pushrods are all on one side, and the valves are in line.

illustrations ; in
The water-jackets are omitted, also for the sake of clearness.
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opened at the correct moment by the overhead rockers.  The latter
in turn are actuated by the camshaft through the agency of the
pushrods at one side of the cylinder block and the tappets, which
extend upward through the top of the crankcase. (In the 14 /i.p.
“ Standard 7 the pushrods and the overhead rockers are normally
enclosed.) -

Camshaft. The camshaft has eight cams, or projecting and
integral * humps "—four inlet and four exhaust—and is rotated
by means of a “ silent ”’ chain passing around toothed sprockets ;
the driving sprocket, fixed to the front end of the crankshaft, is
half the size of the driven one on the camshaft, and the latter
therefore rotates at half the speed of the crankshaft and flywheel.

Cooling. The actual cylinders, as well as the valve ports and
the passages leading from the ports to the carburcttor and exhaust
branch respectively, are encased by a water-jacket, with commu-
nicating holes and a joint between the cylinder head and cylinder
block ; the water prevents the engine temperature from rising
above boiling point and circulates naturally through the tubular
radiator. Of the connecting pipes between radiator and cylinders,
one (or one large and one small, in the 74 /.p.) permits the hot
water in the top of the jacket to flow naturally upward out of the
latter, while the lower one allows cooled water from the radiator
to enter the bottom of the jacket.

Carburettor and Magneto. Two other important items are the
carburettor and the magneto. The former compriscs a float-
chamber, wherein petrol is maintained at a definite level, and a
mixing chamber alongside where petrol, issning from concentric
standards or jets, is mingled with air to form an explosive mixture
for the cylinders. The magneto generates electric current which,
passing at predetermined moments to the sparking plugs, causcs a
spark to occur within each cylinder in turn, in order to ignite the
mixture within.

Cycle of Operations. 1t must now be explained that the engine
operates on what is known as the four-stroke cycle.  That is to say,
the crankshaft and flywheel receive an impulse from each cylinder
only once in every four strokes, or up and down movements, of the
piston ; in other words, once in every two revolutions. Hence the
need for four cylinders, operating successively, to ensure that the
crankshaft receives something approaching continuity of impulse

During every two revolutions of the crankshaft a cycle or serics
of four operations occurs in each cylinder as follows —

1. Suction Stroke. The piston travels downward in its cylinder

€
3
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and draws into the engine past the inlet valve, then open, a mixture
of petrol gas and air from the carburettor. Near the end of the
piston movement downward the inlet valve closes.

2. Compressicn Stroke. The inlet valve having closed, the piston
moves upward and the mixture above it is compressed in the now
closed top end of the cylinder, the combustion chamber.

3. Firing Stroke.  When the piston reaches the end of its upward
travel a spark occurs at the sparking plug gap and ignites the
compressed mixture, causing the latter to * explode ™ and drive

I S

Fi6. 40—A VALVE REMOVED ¥ROM THE LNGINE, WITH SPRING,
SPRING CUP OR WASHER AND COTTER IN THEIR NORMAL PoOSITIONS.

A—Coned seating, B—Stem,
(—Cup or washer, forming upper abutment for spring.
D —Cotter, or collet, passing through a slot in the stem and holding the spring
compressed when in use.

the piston downward. This is the only impulse stroke of the four,
the pressure upon the piston being conveyed by its connecting rod
to the erankshaft and causing the latter to rotate.

4. Exhaust Stroke. Just before the piston reaches the end of
its downward movement on the firing stroke, the exhaust valve is
opened and, during the ensuing upward movement of the piston,
the burnt gas is driven out of the exhaust port into the exhaust
pipe and thence away through the silencer to the open air.

The cycle of operations just described occurs successively in
each cylinder, resulting in two impulses being given to the crank-
shaft during every revolution, instead of onc during every two
revolutions which the individual eylinder affords.

Carburetior Throttle. In order to regulate the volume or quantity
of explosive mixture admitted to the cylinders, and thus control
the speed and power development of the engine, a throttle valve
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is provided within the carburettor ; this is varied to accord with
the requirements of the moment—opened, for example, to give
more power for climbing a hill or for increasing the speed. It is
controlled (as mentioned in a previous chapter) by the small pedal
in front of the driver, or, alternatively, by the hand lever on the
left-hand side of the steering column.

Ignition Control. The function of the other lever below the
steering wheel (the ignition lever) is to vary the moment at which

PISTC \/é

RINGs

GU'DGEON PIN
4= ( Punsing through
smail end of
romnecting -od CRANK
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CONNECTING 5 o ~F g FLYWHEEL \
RO
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CONNECTING }
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FiG. 41.—Two0-BEARING CRANKSHAFT WITH ONE CONNECTING RoD
AND PISTON IN PLACE,

i c, while the *“ pins " form the bearing
journals for the four connecting rod big-ends. A crankshaft of this type is used
i the rr hope * Standard,” but in the 14 hup. engine the erankshaft has three
bearings, the third between the two central crankpins, with short webs connecting

the latter to the additional journal.

The journalsrotate in bearings in the eranke:

the spark takes place in each eylinder in relation to the movement
of the piston. The need for this variation arises from the fact
that the igniting of the gascous mixture occupies a definite period
of time ; a very brief period, it is true, but long enough, when the
engine is rotating at all except very low speeds, for the piston to
move quite an appreciable distance.  Therefore, if the spark always
occurred just as the piston reached its highest point before the
firing stroke, the useful effect of the ““ explosion —the pressure or
impulse—would not be applied to the piston until it had moved
downward some little distance ; that would represent serious loss of
power, for the most effective part of the firing stroke is the first
inch or so.

But by means of the ignition or spark lever, the spark can be
more or less “advanced ™ ; it then occurs before the piston has
quite finished moving upward on the compression stroke and the
mixture therefore becomes fully ignited by the time the piston

e M e

|
|
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is ready to reeeive the force of the
beginning of its downward travel.

The higher the engine speed the greater the distance travelled
by the piston while the spark is igniting the whole of the gascous
mixture ; for that reason it might appear necessary offhand to vary
the ignition timing, as it is termed, with every variation of engine
speed.  But, in practice, that is not essential. During 9o per cent
of the running the lever can remain fully advanced ; only when
the throttle is wide or ncarly wide open, while the engine speed
is low or falling, need the lever be retarded more or less.

Oiling.  Lubrication of all the moving parts must obviously be
continuous and thorough so long as the engine is moving. That
need is met automatically, providing a sufficient quantity of oil is
maintained in the base or “ sump ”’ of the engine by occasional
replenishments.  (Details of the oiling or lubrication systems are
given in subscquent chapters, see pages S1-83 and 94 -98.)

THE CLUTCH.

The principal function of the clutch is to enable the rotating
flywheel of the engine to be connected progressively and smoothly
to the stationary units of the transmission when the car is to be
started from rest. It also serves to permit the gears to be changed
without shock ; the latter would be excessive, and also serious in
its ill-cftects, if the gears were changed while power was actually
being conveyed through them. TFurther, it provides a convenient
means of disconnecting the engine from the transmission at any
time it should be thought desirable to allow the car to *“ free-wheel,”
as it were ; but such occasions are rare, for it is inadvisable and
unnecessary to use the clutch for coasting downhill, for instance.
Generally " speaking, the clutch is intended for use only when
starting or stopping the car and when changing gear. It consists
of a scries of plates or dises (driving and driven), normally held in
contact by spring pressure, but separated from one another when
the clutch pedal is depressed. From the driven plates a short
shaft carries the drive or power to the gearbox.

THE GEARBOX.

The purpose of the gearbox is to enable the relative rotational
speeds of the engine and rear wheels to be varied. On top gear,
the front and rear mainshafts—which are better known as the
primary and secondary shafts —rotate as one ; they arc locked or
“clutched ” together, and afford a ** direct drive.”

“explosion,” ie. at the very
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F1G. 41A.—DI1AGRAM OF THREE-SPEED GEARBOX.

The design shown is on lines of that in 11 hop. “ Standard ™ ; the four-speed hox
of the 14 hop. car is similar in principle, The reverse gear is omitted from the
drawing ; it may consist of a sliding double-width pinion that engages with bath
1a and 10 while they arve in the position shown,
A—Driving or primary shaft. CM1—Constant mesh driving pinion
en or secondar waft, integral with shaft 4.
aft or countershaft, CM2—Constant mesh driving pinion

cxtension of shaft B, egral with shaft C,
aring of spigot in shaft 1. 1a—T1 speed driving pinion,

d spindle of C, 1b—First speed driven pinion.
G—Top cover plate. ond speed driving pinion,
H—Draiu plug, ond speed driven pinion.
J——Casing of propeller shaft; the ga—Third or top speed driving
shaft, in the diagram, isintegral “dogs " integral with 4 and
with. B, as in the rhip. CMa1,

*Standard.” 3b—Third or top speed driven
““dogs " integral with 2b.

NOTE THAT
CMz2, C, 2a, and 1a arc integral and rotate together continuously.
1) and 20 are free to be moved endwise independently on the castellated part of shaft B,
The spigot [) ensures shafts 4 and B remaining in alignment, and at all times,
except when the top gearisin use, 4 and D rotate at dilferent speeds.
In neutral (with the engine running, car stationary, and elutch engaged) 4, C1,
‘Mz, C, 2a and 1a rotate, while the other units remain station:

The gears are Lrought into use by forks that engage with the grooves at the sides of 1& and 20.

3
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Fi1G. 41B.—DIAGRAM OF THREE-SPEED GEARBOX.

The first or lowest speed is shown engaged, the drive then pas-ing fro n the driving
to the driven shaft by the path indicated by the arrows.
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1'1G. 41C.—DIAGRAM OF THREE-SPEED GEARBOX.

The second or middle gear in use. The power is now being taken from driving to
driven shafts by the pathindicated by the arrows.

(I -

T1G. 41D.—DIAGRAM OF THREE-SPEED GEARBOX.
The drive is now taken direct fromdriving to driven
“dog clutch™

The third or top speed in use. : v
sh::[ts ; they are locked together by the engagement of the units of the
g crossed by the short central arrow.
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Thus on top gear the drive is conveyed straight through the
gearbox, front to back, without any reduction of the speed ratio
occurring ; for all practical purposes the gearbox is not required
in this case, and the only gearing in actual use is the worm drive
in the back axle. -~ This gives a reduction of 4-6 to 1; that is to
say, on top gear the engine turns round just over 44 times while
the rear axle shafts and wheels rotate once.  Therefore, there are
approximately nine explosions or impulses serving to provide the
power to move the car forward a distance represented by one
revolution of the rear whecls.

But on stiff hills more than nine impulses are required, because
of the greater resistance of the car to motion.  So, by moving the
gear lever into the slot of the next lower speed, we bring into use
certain gear wheels secured to what 1s known as the countershaft
or layshaft in the gearbox.  The drive then passes from the primary
to the countershaft, and from the latter to the secondary shaft,
and so through the rear axle worm gearing as before.  This gives
a relative engine and road wheel speed of 8+7 to 1 in the 71 hi.p. car,
so affording just over 17 impulses to rotate the back wheels onee.
(The third-speed ratio on the 74 h.p. model is 7+72 to 1, and that of
the second 10-79.)

On bottom or first speed, other gear wheels are brought into use,
making the ratio 20 to 1 in the 17 7.p. car, which means that
40 impulses of the engine are available to rotate the road whecls
once ; this ratio or gear will take the car and a full load up the
steepest of hills, but it is also to be used for starting the car from
rest because the resistance to motion—the inertia of the car—is
then of a high order. (The first speed ratio of the 147.p.
“ Standard ' is 19-81 to 1.)

The reverse motion is afforded by a gear wheel which engages
with two of those forming the bottom speed ratio; it gives a
reduction of engine and rear wheel speed in the ratio of 15-8 to 1
in the 77 i.p. model, and 25-81 to 1 in the 14 h.p. car.

PROPELLER SHAFT AND UNIVERSAL JOINTS.

Conveying the drive back from the gearbox is the propeller shaft.
On the 11 h.p. model it runs enclosed within a stationary tube
(known as the *“ torque tube ") rigidly connccting the gearbox with
the back axle. The gearbox, torque tube, and back axle are a
composite unit which, when the rear springs are deflected, pivots
vertically—and more or less rotationally when only one rear wheel
drops into a hole or passes over a bump on the road—the pivoting

o ————

»oint being
allow of this occurring without stre :
the engine and gearbox, the coupling shaft has
joint at e .
two ‘ spiders,” of which the ™ legs
of the disc.

engine and gearbox,
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a spherical joint at the front end of the gearbox.  To
ssing the coupling shaft between
a ““universal

ach end, consisting of a flexible fabric disc held bctwgvn
' are equi-distant at each side

In the 14 /.p. ** Standard " there are similar flexible joints between
but as the latter is rigidly attached to the

—\WOoRM GEARING, AS USED ON “ SrANDARD ' CARS,
DETACHED FROM THE REAR AXLE CASING.
i & Y vheel 5 3 g o Is the casing of the
L WO s seen above the wormwheel 3 the latter surrounds sing of the
1—‘1-1111%1‘:\1‘;{1“:\]\"';| At each side are the driving shafts with gprlﬂphurkef\ ‘h]LL;\.f’E-
which \\hvrr‘x.«\-ml\l-w! in the casing, prevent the leakage of o1l from the worm gear
: compartment.

FiG. 42

frame of the chassis, the propeller shaft—unenclosed in this_ case—
also has a pair of joints, one at cach end. The propc_llcr shaft ]omt%
permit frecdom of movement, vertically :mc} otherwise, to th'c back
axle as a whole. The differences in (1051gn' thus occurring, as
compared with the I7/h.p. model, are .nvccsmtatcd by the 1?5.0 o~f
different types of springs~half-ellipt}(; in the 714 h.p. 2111(1'(111(1}t_e‘1—
elliptic in the 11 h.p.—and by the difference in the way in which

the gearboxes are supported.

BACK AXLE AND FINAL DRIVE.

) 7 g 1
From the propeller shaft the power 1s convey ed to the * worm
of the final drive—the worm gearing. The axes or shaft lines of
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the worm and the wormwheel, with which the former engages,
are at right angles; the drive is thus taken “round a square
corner 7’ as it were, and passes through what is known as the
differential or balance gear, the whole of these parts being enclosed
in the axle casing.  The differential permits onc road wheel to run
faster and farther than the other—as when the car is rounding a
corner—and yet balances the power conveyed to both.

Were it not for the presence of the differential—that is, if the rear
wheels were fitted to a solid axle extending from one side to the
other—one or both of the wheels would have to slip rotationally
on the road at corners or when the car was being manoeuvred ;
that would result in cxcessive tyre wear, and a very perceptible
drag would be felt on the steering.  The car would always try to
run straight ahead, against the efforts of the driver to steer it in
the required direction by moving the steering wheel.

IFrom the differential, the drive passes through two shafts (also
within the axle casing), one to cach rear wheel, the outer ends being
fixed to the hubs.

BRAKES.

The rear wheel brakes take effect upon drums attached to the
hubs; the drums have segmental shoes within them, each pair of
shoes being pivoted on a fixed spindle or anchor pin at one end
and, at a diametrically opposite point from that pin, are separated
by a flat-sided cam integral with a shaft extending towards the
centre-line of the car.  This brake camshaft is operated by one of
the pullrods that run forward to the brake lever or pedal. When
the brake is applied the camshaft and its cam partially rotate and
separate still farther the free ends of the shoes; the latter are
expanded, in other words, and make frictional contact with the
interior of the drums.

In the 17 ii.p. model both sets of brakes (hand and foot operated)
are located within the rear wheel drums, side by side. But in the
14 h.p. car the hand-brake shoes apply to those drums, the foot-
brake actuating a pair of contacting shoes, encircling a drum at
the rear end of the gearbox. This is known as a “* transmission
brake.”

The 14 h.p. car is fitted, as an optional extra, with front wheel
brakes in addition. They closely resemble the rear ones, and are
operated simultaneously with the transmission brake by means of

_ the same pedai.
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STEERING. . e B
Steering control is effected by worm gearing vnclo.scf}lni a : -:? e
at the lower end of the steering wheel column. - ‘11gtw§31 : Or.t
attached to the shaft of the column, .zmd the wormwhee o} a sf 1 i
shaft, from which depends an exterior lever Foupled t() t 1; 1t(_)1 4
wheels. The worm gearing not only constitutes & 1L1; utc 1{{0
car,” thus increasing the leverage av;ulublg to the dr 1f\‘cr,t u'11 ‘ae i:»
%cnds to prevent lateral road 511()'cks,y applied to tl}? ron \;ruh‘;;
from being conveyed to the driver’s arms. .It is ‘Illli)rlel o b;‘
« jrreversible,” which means .that while the .f10-ntv “. ]lLCtsl akhttef
diverted by slight effort applied to the steering wheel, m‘ ¢
an attempt is made to deflect the {ront

rotates very reluctantly if
wheels by effort applied dircetly to them.




CHAPTER XII1I

o N

CONSTRUCTI@NALOBETAILS OF THE IX H.P. STANDARD '

(See page g2 for similar particulars concerning 74 /.p. model)

ForrowinG the clementary information given in the preceding
chapter, as to how the main components of ““ Standard ™ carg
function, it will be advisable for the owner-driver to learn how the
underlying principles there described are carried out in the actual
chassis. The following particulars of the 77 /.p. model will assist
the owner still further in realizing the nceds of his car, how it is
constructed, and how it works.

THESENGINE.

General.  The four-cylinder engine has a cylinder bore and

piston diamecter of 2L in. (approximatcly 68 mm.) and a piston
stroke of 3% in. (approximately go mm.), which dimensions give
it a cubic capacity of 1,307 c.c. The latter implies that the size
of the cylinders and the stroke of the pistons result in 1,307 c.c. of
gaseous mixture being drawn into the cengine during every two
revolutions of the flywheel ; that is to say, when cvery piston has
received one impulse, that volume of
to develop power.

The cylinders have a detachable head, but apart from that are
cast as a single unit with their water-jackcts and also with the
upper half of the crankecase. The lower portion of the latter is a
separate aluminium casting with a rearward extension forming the
oil sump and bottom of the flywheel casing, the top of the latter
also being of aluminium with a large handhole cover, through which
the flywheel and clutch can be seen and attended to when
Il('(‘(,‘ﬁ.‘ill‘Y.

“gas” has been utilized

The cylinder block and crankcase unit carries the crankshaft
in two white-metal bearings, which can be dismantled and adjusted
from below, when need arises, by removing the lower part of the
crankcase. In front of the latter is the cover of the distribution
gearing, which consists of a silent chain passing around sprockets
on the crankshaft, camshaft, and magneto drive shaft. From two
points on the distribution cover the front of the engine is carried
upon the front cross-member of the frame, the rear portion being

So
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Aluminium pistons are used,
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is a notable feature. The circulation is maintained as follows.
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and to be deposited on the cylinder walls, big-cnd bearings of the
connecting rods, pistons, camshaft, etc.

So long as the oil supply is maintained, therefore, the interior
parts of the engine are lubricated automatically.

Valve Operation. The camshaft, which is located within the
crankcase on the left, operates the overhead valves by mecans of
tappets, pushrods, and rockers. The tappets, which bear directly
upon the cams, are parallel-sided plungers with hemispherical lower
ends ; they are of hardened steel and move up and down in holes
(i.e. ““ guides ™) formed in the cast iron of the cylinder block and
crankcase unit. Projecting through their guides, the upper ends
of the tappets are recessed to receive the bottom ends of the
pushrods, the latter running upward, exposed, alongside the left of
the cylinder block. The upper end of each pushrod is provided
with a “ cup,” in which rests a spherically-ended and threaded
stud screwed into the outer end of its rocker and fitted with a
lock-nut ; this stud forms the means of adjusting the valve clear-
ances, viz., the slight clearance which must be provided at some
point between the camshaft and the valve, to allow for expansion
with increase of temperature and for wear; but for the clearance
there would be risk of the valve failing to make firm contact with
its scating, in which case loss of power and a burned valve would
occur.

The valve rockers pivot on a hollow shaft, carried in brackets
attached to the cylinder head ; they are grouped in pairs with a
helical spring between the end and middle pairs, these springs
serving to take up any wear in the ends of the rocker bearings, so
preventing noisc from arising at these points.

Lubrication of the rocker bearings is maintained as follows
from a large oil cup at the front end. The rocker shaft is hollow
and has within 1t a concentric tube surrounded by a wick. Oil
from the cup keeps the wick saturated, leaking slowly through small
holes in the concentric tube ; from the wick the lubricant exudes
through holes in the shaft at points where it is encircled by the
rocker bearings. Thus, apart from the need for occasional replenish-
ment of the oil cup, the rocker lubrication system is also
automatic.

Cooling System. No pump is used in the engine cooling system,
and, except in the case of cars prepared for use in tropical countries,
a fan is neither fitted nor required behind the radiator. The
circulation of the water is, nevertheless, continuous and effective,
occurring automatically owing to the natural tendency of the
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heated watcer in the eylinder block to rise into the top of the radiator,

and be displaced by cooled water issuing from the lower outlet of

the radiator.  Within the latter the water circulation is from top
to bottom, through the vertical gilled tubes. The water can be
drained off at two points ; the first is a hole normally closed by g
screwed plug at the bottom of the radiator, and the other a drain
tap fitted at the lowest point of the eylinder jacket (on the left-hand
side, behind the magneto, closc to the front of the flywheel casing).

Ignition. The magneto, generating current for ignition purposes
and distributing it in proper sequence to the sparking plugs,
projecting from the left of the cylinder head, is driven from the
silent chain distribution gearing within the front cover plate,
Between it and its driving shaft is a flexible (rubber) coupling,
which counteracts any slight lack of alignment that might occur,
and also forms an accessible means of varying the * timing " of the
magneto as a whole in relation to its drive and the movement of
the pistons.

Instead of being bolted directly to the crankcase, the magneto is
supported by a bracket, roughly L-shaped, of which the vertical
portion is secured to the rear face of the distribution casing by
screwed studs and nuts, two of the studs passing through slotted
holes in the bracket. By slackening the nuts the base of the
bracket can be swung away from the side of the crankcase, and this
has effect in tightening the silent chain which drives the magneto
and camshaft.

IFrom the rear end of the magneto four high-tension cables run
directly to the sparking plugs, while from the contact breaker (also
at the rear end) is a wire running to the ignition switch on the
instrument board.

Carburetior and Petrol I'eed. The carburettor is the Zenith
vertical type, controlled by hand and foot; it is fitted with an
“air-strangler ”* to shut off the main air supply and thus facilitate
engine-starting. Bolted by a flange-fixing to a separate induction
pipe on the right of the engine, the carburettor is fed by gravity
from the fuel tank, the latter being located within the scuttle dash
and holding 5% gallons. The filling orifice projects through the top
of the scuttle in front of the driving screen.

DYNAMO AND STARTER.
The electrical equipment for lighting and starting is of the

two-unit type. That is to say, the generator or dynamo is
separate from the starter or starting motor. The purpose of

.
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the dynamo (which is driven by belt from the front end of
the crankshaft and is secured to the right of the cylinder block)
is to generate current for charging the battery or accumulator,
the latter in turn forming a store of electrical encrgy (or current)
available for lighting the lamps, and operating the horn and
starting motor. The starter is attached to a cross-member of the
chassis frame, alongside the front end of the gearbox (under the
front floor boards), and has running forward from it a flexibly-jointed
shaft, which passes into the left-hand rcar face of the flywheel
casing or clutch-pit. The shaft carries at its front end a small
gear pinion which, when the starter switch is used and the motor
shaft commences to rotate, automatically moves endwise intg
engagement with the teeth on the flywheel rim. When the engine
starts, and the flywheel gear moves faster than the starter pinion
can turn it, the latter automatically moves back out of mesh,
though if the starter switch is not then rcleased, the pinion will
make repeated attempts to re-engage with the flywheel gear;
hence the need for releasing the switch immediately the engine
commences to run under its own power.

CLUTCH.

The clutch is of the type known as the “ dual plate,” having
two driven plates which distinguish it from the single-plate pattern.
Actually, however, there are five main members or plates, the
driving and driven oncs being arranged alternately.

The five plates consist of the following—

1. Clutch cover plate. The rearmost of the five ; it encloses the
remainder within the flywheel.

2-3. Main and centre driving plates, the main plate being the
foremost of all, while the centre plate lies between the two driven
plates.

4-5. The floating or driven plates.

The units 1, 2, and 3 (driving members) are attached to the
flywheel and rotate with it, the rear cover plate being bolted to the
flywheel rim, while passing through it arc equally spaced bolts
which project forward through the other two driving plates and
rearward to carry springs, which clamp all the plates together under
normal driving conditions.

The driven plates, on the other hand, are not attached to the
flywheel, apart from the frictional contact they make with the
other three units. They are of smaller diameter than the latter
and move together rotationally by reason of one of them having
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studs or pins projecting from it, passing through a large hole of the
central driving plate and carrying round with them the other
driven plate. '

The floating or driven plate in contact with the main driving
member or clutch cover plate has a central boss or hub, through
which passes the front end of the castellated clutch shaft ; it is

F1G. 46.—THE CLUTCH AND FLYWHEEL CASING OF THE II H.P
‘' STANDARD " CHASSIS.

The [.)r:.- cover plate affords an inspection ““ deoor ™ for the clutch, The smaller
shaft is that of the engine-starting motor, while the other (with a flexible universal
joint at its front end) is the intermediate shaft between the chiteh and gearbox,

free to move endwise, but not rotationally, on this shaft, so that
when all the plates are held in frictional contact by means of the
springs, the driven plates carry the clutch shaft with them.

Of the three driving members the middle one consists of a disc
of friction fabric, while the other two are of steel, but have similar
discs of fabric riveted to them ; thus the driven plates, which are
of steel, are clamped between four fabric facings or discs.

The clutch will operate equally well with or without oil, but
actually it runs in oil rcaching it from the engine oil sump, in which,
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as previously mentioned, the flywheel as a whole is partially
submerged.

When the clutch pedal is depressed, three levers pivoted to the
cover plate take effect upon stecl pins, pressing the latter towards
the inside of the cluteh, where they bear upon the main or front
driving plate and move it forward, thus releasing the spring
pressure upon the driven plates, and permitting the latter to rotate
independently of the others, or to remain stationary whilst the
others continue to turn.

The levers just referred to arc operated by the clutch pedal
through the agency of a ball-thrust bearing and sliding collar.
They do not make direct contact with the operating pins, but
cach one has passing through it, near its pivoted end, a set-screw
provided with a lock-nut, the inner end of this screw bearing upon
the outer end of its operating pin. This arrangement provides a
means of adjustment, enabling the three levers to take equal cffect
apon the front driving plate, thus causing the floating plates to
become equally disengaged at all points of their circumference from
the fabric friction surfaces, and also enabling them to return uniformly
into contact with the driving members when the clutch pedal 1s
released.

The fact that the flywheel runs in oil not only cnables lubricant
to reach the clutch plates, but also keeps the operating levers,
thrust bearing, and other moving parts continuously lubricated.
Although the flywheel and clutch are enclosed within the flywheel
casing, the latter has a large inspection hole on the rear face of the
top half, through which, when the cover plate is removed, the
clutch can be examined and the springs and levers adjusted if
NeCessary.

CLUTCH COUPLING SHAFT.

Between the clutch and gearbox is a universally jointed coupling
shaft, one of the joints connecting it to the clutch shaft proper and
the other to the main or primary gear shaft. These joints are of
the fabric dise pattern ; they require no attention in use and have
an almost indefinite life.

GEARBOX.

Affording three speeds and reverse, with control by a lever
operating in a gate on the right-hand of the driver, the gearbox
is bolted up rigidly to, and forms a unit with, the propeller shaft
casing or torque tube and the rear axle. At the front end it
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is supported on a cross-member of the chassis frame by means of
a spherical extension which lies within a suitably shaipvd socket
with @ removable top half.  This is known as a trunnion bearing.
The gearbox extension is drilled through its centre to carry the
primary gearshaft which, at its rear end, has formed on it a unit
serving as the driving half of a dog-clutch (an all-metal coupling),
for the top gear, and a gear pinion constantly in mesh with one of
the gears on the layshaft.  On second, first, and reverse gears the
power passes through these ** constant mesh ™ pinions, but on top

o

T

F16. 47.—Tue CENTRE OF THE II H.P. ‘° STANDARD " /CHASSIS.
A—Gearbox. B—Starting motor C—Spherical trunnion su rt of 3
arting motor. = C—5 a support of gearbox,
D—Clutch shaft, = E—Flexible universal joint.  F—Silencer,

speed they run idly, the drive, as explained in the previous chapter,
then being direct.  (See diagrams on pages 74 and 75.)

All the bearings and pinions of the gearbox are automatically
lubricated by the oil carried within the casing, which has a filler
hole covered by a plate secured by wing nuts and also an overall
cover plate which, when removed, enables the interior parts to be
directly inspected. The spherical trunnion bearing, already
mentioned, is also automatically lubricated by oil from the
gearbox. i

PROPELLER SHAFT AND BACK AXLE.

Bolted rigidly to the gearbox is the propeller shaft casing ; the
!at_tcr runs back to the central part of the rear axle casing, to which
1t is also rigidly attached, while diagonal tie-rods brace together the
axle casing and propeller shaft casing, preventing the two from
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departing from their normal rclative positions, viz., at right angles
to one another.

The back axle casing has an aluminium centre containing the
underneath worm drive.  Tapered steel and flanged extensions are
bolted to the aluminium centre, these extensions supporting at
their outer ends the ball bearings of the wheel hubs.  Bcehind the
axle centre is an extension which contains an additional supply of
oil for the worm gearing, and in which is a hole (with a cover platc
secured by wing-nuts) cnabling the lubricant within to be
replenished or its level tested.

The wormwheel is secured to the casing of the differential gear,
from the driven members of which the axle shafts extend to the
wheel hubs.  All the shafts within the back axle run on ball
bearings, the worm shaft in addition having double-thrust bearings,
while similar provision is arranged for resisting the side thrust
from the wormwheel.

BRAKES.

Both sets of brakes on the 77 4.p. ““ Standard ” are concentrated
upon the rear whecls, taking effect within drums of 14 in. diameter
attached to the hubs. Iach drum has within it two pairs of shoes
side by side, one pair within each wheel being operated by hand
lever and the other by pedal. The shoes are of aluminium with
TFerodo fabric facings, and have rcnewable steel contact surfaces
where the flat-sided cams of the brake camshaft take effect to
expand them when brake application occurs. These renewable
contact plates not only preserve the aluminium shoes from wear,
but also permit brake efficiency to be restored when cam and plate
wear has occurred after lengthy use ; the means of adjustment for
normal use is, however, entirely exterior to the brake drums, and
consists of sclf-locking nuts on the rear ends of the operating rods
and upon the pedal and lever.

WHEELS.

The wheels are of the detachable pressed-steel spoked pattern.
They are interchangeable, being sccured to the hubs by four nuts
which can be removed by means of the brace provided in the
tool-kit. The rear wheel hubs run on ball bearings, while those at
the front have tapered roller bearings; the latter are better able
to withstand the heavier side thrust to which front wheels are
subjected, and have provision for adjustment.

...
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STEERING.

The steering is of the worm and full wormwheel pattern, as
distinct from the worm and worm segment. The provision of a
full wormwheel enables the worm to be engaged with a different
section of the wheel when wear has occurred after lengthy service ;
thus the wormwheel is said to have two or three *“ extra lives.”
The casing of the steering gear is attached to the right-hand side
member of the chassis frame under the engine bonnet, where it is
accessible for occasional replenishment of the grease with which
it should be charged for lubricating the worm gearing.

From an exterior lever, attached to the wormwheel shaft, a
connecting rod runs across the car to the left-hand swivel axle,
which, in turn, is connected by an adjustable cross rod with the
right-hand swivel. These swivel axles are carried between the jaw
ends of the main front axle, a stecl stamping of H-section ; the
swivels are provided with bronze bushes and a ball-thrust bearing.

c¢

SPRINGS.

Front and rear springs are of the quarter-elliptic type, and are
fitted with leather gaiters to exclude dirt and water from the spring
Jeaves and to retain the grease with which they should occasionally
be recharged.
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CONSTRUCTIONAL DETAILS OF TIE I4 IL.P. ' STANDARD "
(See page 8o for similar particulars concerning 17 ii.p. model)
Tue following particulars of the 74/.p. * Standard ” will serve
not only to amplify the elementary information given in a preceding
chapter (page 67) and to indicate to the owner how the car is
constructed, but will also assist him in matters of upkeep and
driving, by showing why the nced for various forms of attention
is required by certain parts in order to maintain the original
efficiency of the car as a whole. In other words, the description
forms a useful prelude to what follows in subsequent chapters

relating to the processes of upkeep and maintenance.

ENGINE.

General. The four-cylinder engine, having a bore and stroke of
212 in. by 3+ in. (approximately 75 x I10 mm.), has a cylinder
block which is bolted to the top half of an aluminium crank chamber
and a detachable head. In the latter the inlet and exhaust
valves are located, arranged in linc and opcrated by overhead
rockers.  The cylinder head is sccured to the block by hexagon
headed set-screws, while the block is held to the upper half
of the crankecase by studs and nuts. The lower half of the crankcase
1s subdivided, the upper portion serving merely to enclose the crank-
shaft, camshaft, connecting rods, cte., while the lower section consists
of a sump or well in which the oil supply for the engine is carried.

The engine 1s supported in the frame by means of integral
extensions of the upper half of the crankecase, which project to the
side members of the chassis frame and form at cach side a tray,
protecting the parts above from mud and dust. In the front of
the crankcasc is the distribution casing, containing the silent chains
which serve to drive the camshaft, magneto shaft, and dynamo
shaft. The crankshaft 1s carried in three white-metal bearings by
the upper half of the crankcase, and has a flanged rear end to which
the flywhecl is sceured by four bolts.

Camshaft and Valves. The overhead valves are operated by the
camshaft through the agency of enclosed tappets, pushrods, and
rockers. The hardened steel tappets, which have guides formed in
the foot of the cylinder casting with detachable and casily renewable
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bushes, arc cupped at their top ends to form sockets for the lower
ends of the pushrods and project into the chamber on the left of
the cylinder block, normally closed by a large aluminium cover
plate. Through this chamber the pushrods run upward, also
passing through slots in the eylinder head, above which they
project to take effect upon the valve rockers. The latter have
spherical-ended studs screwed through their outer ends with lock-
nuts, these studs resting upon sockets at the top ends of the

F1G. 48.—NEARSIDE OF THE 14 H.P. “ STANDARD ” ENGINE.
Running from the bottom of the sump to the rearend of the engine is the oil suction
pipe. In the “ tray ™ is the dynamo. The coiled pipe at the frout of the cngine is

the oil feed to the overhead valves.

pushrods, and forming a means of effecting valve clearance
adjustments, as described hereafter.,

Each valve is held up to its scating in the detachable head by a
helical spring anchored to the valve stem by a coned washer and a
collet, or key, passing through a slot in the stem. The whole of
the overhead details of the valve gearing, as well as the pushrods
and tappets, are normally enclosed in an oiltight and dustproof
casing, the cylinder head having a detachable aluminium cover,
easily removable by unserewing two nuts. The valve rockers are
pivoted upon a hollow shaft, carricd in three brackets, and every
part of the valve gear is automatically lubricated from the oil
supply carried in the crank chamber sump.
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Engine Lubrication. With one or two exceptions, cvery moving
part of the engine is automatically lubricated by oil contained
within the sump.  Irom this source the lubricant is drawn through
a gauze filter by a pump driven from the rear end of the camshaft,

F1G. 49.—REAR VIEW OF THE I4 H.P. ‘“ STANDARD ~’ CHASSIS,

The pump delivers the lubricant under high pressure to the camshaft
bearings, thence to the main bearings of the crankshaft and, through
ollways drilled in the latter, to the crankpins for the lubrication of
the big-end bearings of the connecting rods. By way of external
pipes the oil is also forced to the overhead valve gear, and to the
chain distribution gear driving the camshaft, ctc.

The oil that exudes from the big-end bearings is thrown by
centrifugal force on to the cylinder walls, pistons, cams, and lower
ends of the tappets, the surplus running back into the sump through

]
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a perforated metal sheet forming an oil strainer and a false bottom
to the crankcasc.

The lubrication of the distribution chains (one of which drives
the camshaft and dynamo shaft, and the other the magneto shaft
and the fan belt driving pulley) is effected by oil sprays delivered
directly upon their toothed or inner sides from branch pipes leading
from the front crankshaft bearing, while the dynamo and magneto
shaft bearings are fed by a branch from the main supply pipe
running forward alongside the crankease on the left.

The branch to the dynamo shaft passes into the aluminium casting
by way of a small cock which, when its handle is vertical, causes
the oil to flow into the dynamo shaft bearing ; but when the handle
1s arranged horizontally a small outlet is open through which,
when the engine is running and the lubricant is circulating properly,
the oil should exude in a small stream. This is a test cock, by
means of which assurance can be had that the lubricant is circulating
properly to the front end of the engine.

Valve Gear Lubrication. At the front end of the engine a pipe
with a coil in its length runs upward to the end of the valve rocker
shaft.  The latter is hollow and contains a distributing tube
surrounded by a wick. Oil is led under pressure to this inner tube
from the feed pipe and exudes through small holes, thus keeping the
wick constantly saturated with lubricant, which then percolates
through holes in the actual shaft to the rocker bearings, Any
excess of oil which passes this way issues from the rear end bracket
of the rocker shaft, through a return pipe, and runs back to the
crankcase through the pushrod chamber. Oil that exudes from the
rocker bearings returns by the same way to the crankcase.

In the outer arm of cach rocker a small hole is drilled to carry a
small quantity of oil to a felt washer surrounding the neck of the
spherical-ended stud serewed into the rocker end ; by this means
the contact surfaces of each rocker and pushrod are automatically
lubricated.

0il Circulation Indicator. Above the rear main bearing of the
crankshaft is a hole, formed in the crankcase, which serves as a
cylinder for a small plunger or piston. The latter has two purposcs:
in the first place it serves to operate an oil circulation indicator,
which faces the driver at the centre of the instrument board, and
in the second place it forms an oil pressure relief valve.  When the
engine is running the plunger is kept raised by the pressure of the
oil below it, thus holding the indicator on the instrument board
so that its arm points to the word “safe.”  When the oil pressure

DETAILS OFGLHE 14 H.P. “ STANDARD ” 97

is excessive the plunger is raised as far as possible, and then uncovers
a small hole forming a by-pass for any excess of oil delivered by the
pump, the excess being short-circuited back to the Cr:}nkmso and
the sump. The plunger has no spring requiring adjustment or
renewal, for its own weight causes it to fall by gravity if the oil feed
should fail or when the engine stops.

0il Filters. Whilst the oil is in circulation it is filtered at three
points. In the first place it is drawn from the sump through a

oo " o= "
1. 51.—QOFFSIDE OF THE 14 1P, " STANDARD ENGINE.
Showing the engine-starting motor on the left, the magneto being farther to the
right, Above is the carburcttor, surmounted by the main water outlet to the
radiator. DBelow the carburettor, immediately behind the magneto, can “u' seen
the upstanding wire of the oil level float indicator, At the bottom of the oil sump
is the hexagon-headed drain plug, while slightly to the right and above it is the oil

‘ overflow cock,

metal gauze of fine mesh, arranged in the shape f)f a cylinder and
lying across the bottom of the sump ; this ﬁlt.cr 15.;1ttuchud to an
elbow-picee, from the outside of which the suction pipe runs upward
to the pump. The second filter is contained within a small chamber
forming part of the oil pump casing ; it is normally. enclosed by a
hexagon-headed cap, and consists of an clongated thimble of gauze,
through which the oil is continuously drawn by the pump. The
third filter is in the form of a perforated sheet metal tray SCp(\'.l'ilt—
ing the crankcasc from the oil sump ; at this poinF large partm.l(-.s‘
of foreign matter are intercepted if they should be introduced with
fresh lubricant, while the latter is being poured into the erankcase.
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0il Level Indicators. To enable the driver to ascertain the
amount of oil in the sump at any moment, a float level indicator
is provided on the right-hand side of the engine. Its visible portion
consists of the upstanding end of a wire located alongside a plate
marked “ empty,” « half full,” and “ full” at various levels. \i'h(:n
oil replenishments arc being made through the filler spout on the
same side of the engine at the front, the movement of this wire can
be watched, thus enabling the rising level of the oil to be realized,

F1G. 52.—NEARSIDE OF THE 14 H.P. ‘ STANDARD = ENGINE, WITH
THE VALVE COVER AND THAT OF THE PusHROD CHAMBER
REMOVED.

C—0il circulation test cock.

D—0il feed pipe to overhead valves,

E—Water cock for draining cylinder
jackets, .

A—0il pump and filter casing.
B—Suction pipe clbow, supporting the
sump filter inside the engine,

and obviating the need for guesswork as to the amount of additional
oil needed to ensure a plentiful supply.

In addition, and also on the right-hand side of the engine just
below the rear end of the magneto, 1s the handle of an overflow cock,
the latter arranged outside the oil sump at such a height as to cause
any excess of oil to run out when the control lever is moved to the
open position, viz., at right angles to the frame.

T‘I'a{vr Cooling. The circulation of the cooling water in the
cylinder jackets, head, and radiator is maintained by thermo-
syphonic action, the heated water passing from the cyliﬁd(:r head
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to the radiator, while from the bottom of the latter cooled water
passes into the cylinder jacket. The main outlet for the water from
cylinder head to radiator is on the right-hand side of the engine,
immediately over the carburettor ; thus the hottest water is taken
to a point where it serves a useful purpose in assisting to vaporize
the fucl. In order to prevent the formation of “ steam pockets ™
in the cylinder head (and so giving rise to local overheating) a
supplementary water outlet is provided at the front end, which
Jeads directly to the extension tank at the top of the radiator.

STANDARD -

Fic. 53— THE CYLINDER HEAD OF THE I4 H.P. * STANDARD "' WITH
THE VALVE COVER REMOVED.

5

This view shows clearly the supplementary water outlet to the radiator. which
! bp Y et d :
prevents the occurrence of *“local overheating ™ within the water jackets due to the
presence of * pockets * of steam,

Behind the radiator is a two-bladed fan supported by a combined
bracket and water inlet elbow secured to the front of the cylinder
casting. The fan is driven by a leather link belt with a simple
means of adjustment for tension, the fan spindle being eccentrically
mounted. To drain off the water a screwed plug is provided at the
front of the lower tank of the radiator, but to ensure that the
cylinder jackets, as well as the radiator, shall be completely emptied
when the water system is drained (in frosty weather, for example),
a supplementary drain cock is fitted at the rear end of the cylinder
casting immediately over the flywheel.

Ignition. Supported by a bracket of approximately L-shape on
the right of the engine, the magncto is driven through a flexible
coupling which affords a means of altering the timing of the magneto
as a whole when that is considered necessary, and also enables the
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magneto to be rcadily detached when it has been freed from its
bracket by the unscrewing of four hexagon-headed set-screws
passing upward into the base of the machine.

As previously inferred, the magneto is driven by a silent chain
enclosed within the distribution casing.  When this chain needs
adjustment the latter can be effected by slackening the nuts and
set-serew that hold the magneto bracket in position and moving
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Fic. 54.—A View or Tine Avrtovac Perror TANK As [ITTED TO
THE I4 H.P. *° STANDARD "’ CAR.

The lower part is shown in scction to illustrate the details within,  The float which
regulates the supply is of a special type, having the peculiar property of being
self-raining ; thus its correct operation is unaficcted by leakage,

'DRAIN TAP——A

the bracket farther away from or closer to the centre of the engine
by means of an adjusting screw provided for that purpose; as
the magneto bracket also carries the bearing of the drive shaft,
adjusting the chain does not affect the alignment of the magneto
with its drive.

Carburettor. The type of carburcttor fitted to the 14 h.p.
* Standard " car is the Zenith horizontal pattern, and is peculiarly
accessible on the right of the eylinder block. It is provided with an
“air-strangler 7 for shutting off the main air supply to assist
engine-starting, and is bolted to an integral induction passage,
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which branches right and left within the cylinder head to the
valve ports.

Petrol I'eed.  The main supply tank, holding nine gallons of fuel,
is at the rear end of the chassis ; petrol is drawn therefrom by the
partial vacuum which occurs continuously within the induction
passage whilst the engine is running. The mechanism which
cffects this automatically and regularly is contained within the
Autovac tank secured to the front face of the dashboard.

The Autovac tank consists of two compartments, the upper of
which contains automatic valves which serve (1) to put the induction
pipe and main tank into communication, so that petrol is drawn
from the latter, and (2) to break that connection when the Autovac
contains petrol at a predetermined level in its lower compartment.
I'rom the latter the petrol runs by gravity to the carburettor float
chamber.

DYNAMO AND STARTING MOTOR.

Generating electric current for charging the battery and for the
use of the lamps and engine-starting motor, the dynamo is located
on the left of the engine, where it is supported by an adjustable
bracket and shares a silent chain drive with the camshaft. The
bracket is separate from the erankease, and its front end is secured
to the distribution casing by a series of studs and nuts; by
slackening  these, and making use of a set-screw provided for
the purpose, the silent chain can be adjusted without varying the
alignment of the drive shaft.

Secured to the rear end of the crankcase on the right-hand side
is the starting motor; its shaft extends over the flywheel and
carrics a small pinion which, when the starter switch is operated,
automatically engages with a toothed ring on the flywheel, and
automatically disengages as soon as the engine commences to run
under its own power ; the pinion will, however, make successive
attempts to re-engage with the flywheel gear if the starter switch
is not released-—hence the need for releasing the switch immediately
the engine commences to run.

CLUTCH.

The clutch is of the “ dual plate ™ type, which descriptive term
mplics that it has two driven plates or discs, though actually there
are five main members, three of which convey the drive from the
flywheel to the driven units,

8—(5304)
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The five members are as follows—

1. The clutch cover plate, which is bolted to the rear face of the
flywheel and encloses the other units ; it has attached to its onter
face three operating levers which are actuated when the clutel
pedal is depressed, and have effect in disconnecting the driving from
the driven units of the clutch.

2-3. The centre driving plate and the main driving plate.

4-5. The floating or driven plates.

These five members are arranged within the clutch alternately ;
that is to say, each driven member is located between two driving
plates.  The centre driving plate consists of a fabric disc with a

F1G. 55—THE PLATES OF THE 14 HP.  STANDARD ' CLUTCH
DISMANTLED.
A—Combined cover and rear driving plate, B and D—Driven plates.
C—Centre driving plate. LE—DMain driving plate.
When assembled, the plates B and D arc clamped by spring pressure between the
other three plates ; if, then, the clutch pedal is depressed, the plates are relieved
of $pring pressure, and the two driven ones are free to rotate independently of
the others.

large hole in the centre, while the other two driving members have
fabric facings riveted to them ; thus the driven plates, which are
wholly of steel, do not make metallic contact with the driving
members.

Frictional contact under high pressure is maintained between
the clutch plates by a series of six helical springs, which extend
rearward from the cover plate and are secured by nuts affording
adjustment. The bolts which pass through these springs continue
forward through the centre driving and main driving plates, resulting
in the five units being clamped together under normal running
conditions. When, however, the clutch pedal is depressed the
operating levers take cffect, through the agency of adjustable contact
screws, upon disengaging studs ; the latter press forward the main
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driving plate and thus (by releasing all the units from spring
pressure) permit the driven plates to rotate independently of the
others, or become stationary whilst the other three continue to
revolve with the flywheel.

The driven plates are interconnected by studs, which project
from the rearmost of the pair through holes in the front one, the
former having a Dboss or hub with a slotted hole engaging with
castellations on the clutch shaft.

”

FiGg. 56.—Tue 14 ".p. ** STANDARD ” CLUTCH ASSEMBLED, BUT
REMOVED FROM THE FLYWHEEL.

A—Centre driving plate. F—DBall race.
B—Combined clutch cover and driving ; ating levers,
plate. sting studs of operating
C—Main driving plate. S,
D—Clutch shaft. J—Grease nipple.

FE—Thrust callar.

The driven plates do not appear in this view, being serecned by the driving plates
A and B.

Normally the clutch runs dry (i.c. without lubricant) for the
friction fabric contact surfaces are able to take up the drive smoothly
without oil, though provision is made for the introduction of a
small quantity of oil to the interior if any fierceness or squeaking
should occur when the clutch is engaged. That minor defect will
not, however, take place unless the cluteh is ill-treated by frequent
slipping intentionally caused by the driver pressing upon the clutch
pedal while the engine is pulling.
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CLUTCH COUPLING SHAFT.

Connecting the cluteh shaft to the primary shaft of the g(\;[l‘!)({x is.zl
universally jointed coupling shaft, the joints cnnsi»sting of fabric
discs Dolted to twosarmed “ spiders,” integral with the clutch
coupling shaft and gearshaft respectively.  These joipts are provided
to counteract any lack of alignment between the engine and gearbox,
which might arise owing to the car running over serious irregularitics
of road surface.

STANDARD " CHASSIS AMIDSHIPS.

FiG. 57— THE 14 H.P. .
Showing the cluteh shaft, with flexible joints at cach end, conneeting the flywheel
and gearbox. On the extreme right is the pedal-operated transmission brake.

GEARBOX.

Providing four speeds forward and one reverse, the 'gcz.irhox' is
carricd by two cross-members of the frame, the gears within being
n[wratvd‘bx\' a lever on the right-hand of the (hI‘i\‘t‘r. ‘Thc priI}mry
gearshaft has formed upon its rear end a unit consisting ot thc
driving half of a dog-cluteh for the top gear, and a gear pinion
constantly in mesh with one of the gears on the layshaft below. ()13
all except top gear the power passes through those -“ conﬁstzmt n}esh
pinions and back to the secondary shaft (an extension of the primary
shaft in alignment with the latter, but free to rotate independently
of it). . '

On top speed, however, all the gear whcols. run idly, the drive
passing through the dog clutch already mentioned, the halves ot
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which are then coupled together to convey the drive straight through
the gearbox via the primary and sccondary shafts.  (Sce diagrams
on pp. 74-75.) The reverse gear 1s completed by an “idler ™
pinion, brought into engagement with the two gear wheels of the
first forward specd.

All the bearings and gear wheels within the box arc automatically
lubricated by oil carried in the casing, which has a filler hole normally
closed by a steel plate that can be swung to one side when
replenishment or inspection of the oil level is to be made.

s

Fra. 58—UNITS OF THE T4 H.P.  STANDARD ' \WORM SHATT
DISMANTLED FROM THE REAR AXLE.

A—Double thrust ball hearings G—Lock-nuts,

B—Thrust plate. H—Frout end cover,

(—Distance washer. J—Star-piece of flexible dise universa
D—Journal ball bearings. joint at the vear end of the
FIF—Rear end cover, propeller shaft,

F—Tongned washer.

PROPELLER SHAFT AND REAR AXLE.

The drive from the secondary gearshaft is conveved to the worm
gearing in the rear axle through a tubular propeller shaft having
at cach end a fabric dise universal joint. The driven spider of the
rear universal is sccured to the shaft of the overhead worm gearing,
which is located within the aluminimm ecntre of the rear axle
casing ; the latter has tapered steel tubular extensions with ends
in which are located the ball bearings of the road wheel hubs.

From the worm gearing the power is conveyed through the
differential gear (to the casing of which the wormwheel is attached),
thence through the axle shafts to the wheel hubs.  All the bearings
in the back axle are of the ball type with ball thrust bearings where
necessary ; these, as well as the worm gearing and differential, are
lubricated by oil contained in the axle casing.

Two oil-filling orifices are provided, one above the centre of the
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axle casing and the other at the front of the axle centre. This
second filling orifice consists of a hole normally closed by a cover
plate and formed in a hollow ** elbow,” which serves as an oil well
to supplement the supply of oil carried in the axle centre, thus
increasing the efficiency of the worm gear lubrication and reducing
the frequency with which replenishments are necded.

BRAKES.

The hand-brake equipment takes cffect within drums attached
to the rear wheel hubs, each drum having within it a pair of shoes
integral with their friction surfaces of cast iron ; these shoes are
expanded by a cam at the end of a horizontal shaft, supported by
a bracket projecting from the rear axle casing, this * camshaft
being actuated when the side Iever is pulled towards the driver.

The pedal brake is of the contacting type, two aluminium shoes
lined with asbestos fabric applying to the drum attached to the
sccondary gearshaft. Both sets of brakes have accessible means
of adjustment, with automatic locking devices.

When front wheel brakes are fitted they are actuated by the
pedal in conjunction with the brake on the gearbox, and are
independent of the hand-operated set in the rear wheel drums,

FRONT AXLE.

The main portion of the front axle consists of an H-section steel
stamping, through the ends of which pass the pivot pins of the
swivel axles, the latter carrying the bearings of the front wheels,
The jaws of each swivel axle move around the pivot pin on plain
bearings, but the weight of the front of the car is taken by ball-
thrust bearings at the top of each pin ; these bearings are adjustable,
and are sccured by means of a castellated nut and splitpin. - The
ball bearings are enclosed from above by aluminium caps which
serew on to a threaded extension of cach pivot pin.

STEERING.

The steering wheel is attached to the upper end of a tubular
shaft enclosed within a stationary column, and is provided with an
adjustable ball bearing at the top and a long plain bearing at the
lower end.  The steering gear is of the worm and wormwheel pattern
and has four “ lives,” atforded by the ability of the wormwheel to
be engaged with the worm at any of four segments, thus enabling
slackness due to wear to be counteracted after lengthy use.
Projecting from the steering gear casing (the latter attached to the
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chassis frame) is the shaft of the wormwheel, which has depending
from it a long lever coupled to a rod running forward to the
right-hand swivel axle ; the latter is connected with the left-hand
swivel axle by means of a cross-coupling rod.

SPRINGS.

Both front and rear springs are of the semi-clliptic type, the
front ones being 34 in. in length and the back oncs 45in. The
rear springs serve to convey the drive from the back axle to the
frame and also resist the torque, the latter inferring that they
prevent the rear axle casing from rotating when power is b(-in;q'
conveyed through the drive shafts and worm gearing within it.

WHEELS.

Both back and front wheels are detachable and interchangeable,
being of the hollow-spoked pressed-steel type, secured to the hubs
by five driving studs and nuts.



CHARTIRRF XV
LUBRICATION

NEGLECT of the lubrication requirements of engine or chassis, and
even erratic attention to the needs of the various parts calling for
oil or grease, cannot fail sooner or later to have harmful results.
Insufficient or irregular lubrication is not only conducive to the
seizure of bearings, pistons, ete., and to rapid wear ; it also reduces
the efficieney of the engine, transmission, and brakes.  The results
become evident in excessive petrol consumption, poor hill-climbing,
reduced speed, and loss of braking power, to say nothing of noise
and “ roughness " in the running of the car.

Attention to the lubrication of the car should have precedence
over cleaning and polishing, though that statement requires
qualification in that when or where dirt might find its way into the
engine or bearings with the lubricant, it should be removed as a
preliminary.

ENGINE REPLENISHMENT.

Replenishment of the engine oil should be made after cach
200 miles running and is effected through the filling spout which,
in both models, is normally closed by a hinged hid and has within
it a gauze strainer.  The latter should not be removed when oil is
to be poured in, its purpose being to keep back any impurities that
may have harmful effect if allowed to enter the engine.

In the case of the 11 h.p. ** Standard * the filling spout is at the
front end of the engine on the left.  Before fresh oil is poured in
the overflow cock should be opened 5 this will be found low down
on the same side of the engine, near the rear end of the sump—the
lowest part of the crankease, wherein the oil supply is carried.
Replenishment should continue until the oil is scen issuing from
the overflow cock, but, as indicating the maximum height the oil
should attain in the sump, it should be left open for a minute or
so after the pouring in of oil has ceased, so as to allow any surplus
to drain out. On no acecount, however, should the cock be left
open while the engine is running, otherwise the whole of the oil
will be blown out and the engine run dry.

This model has a special warning device intended to operate when
the oil level has fallen to the danger point ; but it is not provided
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wiFh the idea of allowing the engine alwavs to be used until that
point is reached, and must be looked upon merely as a danger signal
that will give warning in the last extremity. It consists of a .\';null
whiftlr, through which air from the inside of the engine is blown
(owing to the pulsations that occur on account of pist(;n movement)
when its lower end is no longer submerged in the oil.  The exposed
upper end will be found projecting from a flanged portion or web
of the erankcase, just behind the rear end of the magneto on the
nearside.

\ means of ascertaining the approximate amount of oil in the
engine is a float wire projecting throngh the flanged portion of the

F16. 50.—O1. LEVEL INDICATORS ON THE IT H.P; “‘ STANDARD '
ENGINE.
At tlﬂh* top i§ the overflow uu:k with the drain plug of the oil sump shown immedi-
ately helow it, while on the right below can be seen the projecting end of the float
level indicator wire,

crankcase, just behind the magneto. When this wire can be
depressed about 2 in. the engine sump is fully charged, but the
danger level s approached if it cannot be pressed down casily,
with one finger, more than an inch or so. '

This latter oil level indicator is particularly useful for judging
the amount of oil remaining after several short runs have been
taken since the last replenishment, and also before frosh oil is
poured in on any occasion, because it gives a rough idea of how
much will be needed before surplus commences fo-run out of the
overflow cock.  As a safeguard, it is just ag well to depress it before
commencing to use the car each day, no matter if the same test
was made 24 hours carlier and only 20 to 25 miles have since been
covered.

‘Thl‘ 4 h.p. * Standard ™ oil filler is reached by opening  the
offside of the bonnet, when the spout will be seen pi‘ojccting lnp in
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front of the magneto. Before replenishment commences the
overflow cock should be opened, its handle extension being located
just above the centre of the side web of the aluminium crankease,
below the rear end of the magneto.  The cock is closed when the

0

T16. 60.—O1L LEVEL INDICATORS ON THE I4 H.P. ‘ STANDARD ”

ENGINE.

At the top is the float wire with the marked plate alongside, while below is the
overflow cock with its extension handle projecting up to a convenient level at the
side of the erankease,

handle lies lengthwise in relation to the car, and open when the
handle projects towards the offside.

Above the extension handle of the overflow cock, projecting
upward alongside the cylinders, is the wire of the oil level indicator
float. By the side of it is a plate bearing the words *“ full,” “ half
ful,” and ““ empty.” This enables the approximate quantity of
oil in the engine to be ascertained at a glance, though it is advisable
before noting the height of the wire to depress it once or twice to
make sure that it is free to move quite easily.  The oil level should
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not be allowed to fall below the height represented by the top end
of the wire being in line with ** half full.”

While replenishment proceeds the overflow cock should be left
open and the level indicator wire observed, so that the rate of
pouring can be reduced as the top of the wire approaches the height
of the word “ full.”  Before this oceurs oil will commence to run
out of the overflow cock, the latter serving prineipally as a check
on the level indicator.  When that is observed the cock should be
closed ;  approximately another pint of oil can usually be given
before the wire reaches “ full.”  If the wire attains the latter
height before o1l exudes from the cock, a clean wire should be
pushed into the latter to see whether its hole is clear.  The cock
should never be left open while the engine is running.

In place of the warning whistle of the 77 h.p., the 14 h.p. car has
a circulation indicator, which is the more desirable in this case
because of the difference in the lubricating systems of the two
engines.  This indicator is located near the centre of the lower
edge of the instrument board in front of the driver. It bears the
words “ safe " and * danger,” and supports a pointer which should
always be directed towards the word “ safe ™ while the engine is
running.  Only when the engine is stationary should it move back,
pointing to * danger " ; if it does so while the engine is running the
cause, n all probability, 1s an urgent nced for replenishing the oil
supply in the crankease ; the engine should be stopped at once.
If replenishment fails to restore the indicator to its normal position
when the engine is restarted, the latter must be stopped again im-
mediately and the cause of the irregularity found out and removed,
Particulars of possible causes are given on pages 116 and 203.

DRAINING THE SUMP.

In course of use, despite replenishment with fresh oil from time
to time, the lTubricant in the crankease sump deteriorates, becoming
contaminated by particles of carbon that form on, but do not all
adhere firmly to, the underside of the pistons; and also by some
of the heavier elements of the fuel, which, when the engine is started
from cold, do not vaporize but mingle with the oil on the cylinder
walls, and eventually work down past the pistons into the
crankcasc.

The oil in the sump should, therefore, be drained off periodically
and thrown away (unless a use can be found for it on lawn mowers,
garden rollers, and such-like implements). It is not uneconomical
in the end to throw away anything up to a gallon of oil in this
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way, for, if deteriorated oil is persistently used, it gives rise to unduly
rapid wear of the bearings and lowers the general efficiency of the
engine, thus indirectly causing a heavy petrol consumption, loss of
power, and so on.

After approximately 1,000 miles have been run on a new car the
sump should be drained, and the same treatment afforded at the
end of each subsequent 2,000 miles.

In the 77 h.p. * Standard " the sump is drained by removing the
hexagon-headed serew at the bottom of the flywheel casing. When
the oil ceases to run out, a pint of paraffin should be poured into the
oil-filling spout and allowed to drain off thoroughly before the
screw plug is refitted.  With the plug replaced, fresh oil should be
poured in as usual, until it is seen running out of the overflow cock,
which must be opened, as previously mentioned, prior to replenish-
ment being given.  The oil Ievel should then be checked by means
of the float wire.

In the 74 h.p. model the sump is drained by removing the
hexagon-headed screw plug projecting from the right of the sump,
just behind the overflow cock. A pint of paraffin should be poured
into the filling-spout when oil has ccased to run out of the drain-hole,
and should be allowed to drain off as well.  The plug must then
be replaced and a fresh supply of oil poured in through the filler,
until the float wire rcaches the level of the word “ full ” on the
plate alongside.  The float indicator must finally be checked by
noting whether oil runs out of the overflow cock when the latter
is opened.

SELECTION OF ENGINE OIL.

No particular brand of oil is recommended, but it should be of
medium body and bought in scaled tins or drums, bearing the name
of some well-known o1l refiner. A first-class grade of oil 1s cssential
to ultimate satisfaction, and on no account should attempts be
made to * economize ”’ by buying cheap oils.  The latter give rise
to loss of efficiency, rapid formation of carbon deposit in the
cylinders, and other ill-cffects which detract from the performance
of the engine and car as a whole, as well as encouraging rapid wear
of the cylinders, pistons, bearings, and other moving parts.

OVERHEAD VALVE LUBRICATION.

The rockers of the overhead valves of the 77 7.p. ** Standard ™
are lubricated by oil introduced periodically from an oil can into
the large spring-lid cup at the front end of the rocker shaft ; thence
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it percolates (as deseribed in a preceding chapter) to cach of the
rocker bearings.  The cup should be refilled after cach 200 miles
running.  IEngine oil should be used for this purpose, as at other
points of the engine and chassis requiring lubrication with an
oil can, as specified hereafter,

If the need for replenishing this oil cup should be overlooked, the
rocker bearings will become dry and operate sluggishly, which in turn
may give rise to noise, as well as undue wear and loss of enginc
power. I that should happen, oil may be applied directly to the

T .

Fig. 61.—A PorrioNn oF THE OVERHEAD VALVE GEAR OF THE
11 1P, ' STANDARD.”

At the top left-hand corner can be seen the oil cup from which lubricant is supplied

to the valve rocker shaft. At the top, on the right, is a valve stem with the spring

cup and collet, while at the bottom right-hand corner is the top end of a pushrod
and rocker, showing the provision for valve clearance adjustment.

bearings by pushing the pairs of rockers to one side, against the
helical springs, thus restoring the lubrication at once instead of
waiting for the oil to percolate through from the cup ; the latter
Is intentionally a slow process, for otherwise the cup would become
empty very quickly, no matter how frequently it might be
replenished.  As a simple precaution, it is just as well occasionally
to push the rockers to one side as mentioned, in order to make
sure that oil is rcaching the bearing surfaces in the ordinary
course,

On cach occasion when the oil cup is replenished, two or three
drops of oil should be applied to each of the pushrods, at the upper
and lower ends, to lubricate their arcas in contact with rocker and
tappet respectively.  Thereis no need, however, to flood these parts
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with oil ; it will merely make an unsightly mess ; the better policy
is to lubricate them “ little and often.™

The lubrication of the overhead valve gear is maintained
automatically on the I4h.p. *“ Standard,” oil being delivered under
pressure to all parts from the main oiling system.

CLEANING THE OIL FILTERS.

The lubrication system adopted for the 71/h.p.  Standard ™
= . .4 does not require any filters, apart

‘r l from that in the filling spout. But
[

in the 14 hp. engine there are
three filters, two of which call for
periodical attention and cleaning.

| The oil in this engine has to pass
| through small ducts, and if any
. large particles of foreign matter
| should get into those passages, they

‘ “ will be restricted or bl()ckg‘d, pre-
venting the oil from circulating pro-

|  perly, if at all. The lubricant is
therefore strained first of all through
the gauze in the filling spout ; next
it pdsses through a perforated sheet-
metal tray forming the false bottom
l of the crankease, this holding back

Fre. B _UPetiGh: Tites any picces of cork, ete., that 111‘.g11‘t‘

REMOVED FROM ITS CASING be allowed to enter with the oil if
ON THE PUMP OF THE 14 H.P.  the filler gauze were not in usc while

Sotiasily tiiﬁffff ::,]ZI'DS(,“ Nyt replenishments  were being  made.

hexagon-headed cap. This strainer tray will not become

choked in use, and the only time it

will need cleaning (even if then) is when the engine is dismantled
after lengthy use for overhauling.

Next the oil is filtered through a cylinder of fine gauze which lics
across the bottom of the sump, closed at onc end and communicating
at the other (open) end with the outlet to the pump suction pipe
elbow. Before oil can leave the sump, it must run into and along
the inside of this cylinder of gauze to reach the suction pipe ; from
the latter it passes to the pump, reaching the latter through a
second gauze filter located in a chamber integral with the pump
casing. The pump is at the rear end of the camshaft, at the left-hand
rear end of the crankecase, between the latter and the flywheel.
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To remove and elean the sump filter, the union nut at the lower
end of the suction pipe must first be unserewed ; then the two nuts
which hold in place the flange of the suction pipe elbow must be
removed, after which the flange can be drawn away, bringing with
it the cylindrical filter gauze. The o1l in the sump will gush out
while this is being done, so a bowl should be in readiness to receive
it. Carc should be taken to avoid damaging the brown-paper joint
washer between the flange and the crankease : if it is torn during
the process of removal a new one must be cut and fitted before the
parts are reassembled, otherwise an oil leak may occur subscquently,

1

FI1G. 63.—CuT-AWAY VIEW OF THE 14 H.P. “ STANDARD " CRANKCASE.
Showing a part of the perforated sheet-metal forming a false bottom aid oil strainer H
under the cut-away portion is the eylindrical il filter attached to the suction pipe

elbow, the latter being seen on the right,

The filter when removed should be washed thoroughly in paraffin
or petrol to remove any impurities and sludge that may be adhering
to its outer surface. 1If a cloth be used it should be of a fluffless
variety.

After the filter has been cleaned and replaced (care being taken
to tighten the flange nuts thoroughly, but not excessively or with a
big wrench), the sump must be refilled with oil to the preseribed
level ; possibly a supply of fresh oil will be due, for this filter should
be cleaned after cach 1,000 miles running, and fresh oil is advisable
after each 2,000 miles (as mentioned previously).  If the old oil is
poured back, make certain that the level indicator float rises to the
word ““ full " on the plate alongside it, for some may have been lost
n draining-off.

The pump filter is more casily attended to, and should be removed
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and cleaned at similar intervals (after cach 1,000 miles running).
It is accessible after a hexagon-headed serewed plug on the top of
the pump casing has been removed, the top of a hairpin-shaped wire
handle being then visible, enabling the filter to be lifted out and
replaced. Do not omit to tighten the screwed plug thoroughly
when the filter has been refitted.
After the filters have been cleaned and the sump recharged with
oil, it is advisable to start up the engine and see whether the oil is
——— circulating properly.  First, it
should be noted \vhcthcr the cir-
culation indicator on the instru-
ment board points to “ safe.”
Then the test cock should be used,
as described in the  following
paragraph.

USE OF THE TEST COCK.

The oil circulation test cock is
located at the front end of the
engine on the left, screwed into
the top of the distribution casing,
just in front of the magneto
bracket. Normally the handle
of this cock should be vertical,
allowing oil to reach the dynamo

g - shaft bearing. If a test is to be

FiG. 64.—THE OrL CIRCULATION s de the handle is moved to a hori-
Tesr Cock ON THE 14 H.P. . :
W STANDARD ' ENGINE. zontal position, when oil should
issue from a small hole in the
side of the body of the cock. If that occurs and continues while
the cock remains open for a few seconds, all is well, providing the
indicator on the instrument board points to ** safe.”

Should oil issue from the cock and the indicator point to

*danger,” the cause will in all probability be some derangement
in the connection between the plunger above the rear main be dl‘nlg
of the crankshaft and the indicator ; maybe the connecting wire is
bent or disconnected at one end or the other.

If oil does not issue from the open test cock while the engine is
running at a fair speed, the cause may be (1) a loose or leaky joint
(allowing air to enter) at one end or other of the suction pipe beiween
the sump filter and the pump, (2) a choked filter, or (3) insufficient
oil in the sump.

BRBRICATION 117
MAGNETO AND CONTROLS.

Two or three drops of oil should be given from an oil can to the
front and rear bearings of the magneto after each 500 miles running.
But no more than that is needed ; in fact, more may be actually
harmful, because any excess will be liable to find its way to the
insulating material of the interior of the machine and on to the
contact breaker, causing misfires, if not an actual breakdown of the
insulation.

There are numerous joints of the control rods running to the
magneto and carburettor throttle, and cach one should be given
two or three drops of oil occasionally, not so much to ensure their
working freely as to prevent excessive wear and consequent rattle
and " lost motion " in the controls.  The speetfied quantity of oil
should be given onee a month or after cach 1,000 miles running.
FAN.

The bearing of the fan on the 74 7.p. ** Standard " needs replenish-
ment with grease oceasionally (say, after cach 500 miles running).
The fan hub has a nipple serewed into it ; to this the grease gun

should be applied and the handle given two or three turns, or until
grease is seen exuding from the end of the fan hub.

CLUTCH.

The clutch of the 17 /.p. model is automatically lubricated by
reason of its being enclosed within the flywheel casing, wherein oil
is constantly being thrown in all directions by the flywheel.

On the I47p. * Standard ” the flywheel and clutch are exposed,
and a few details of the latter require occasional attention with an
oil can.  The clutch plates normally require no lubrication, but if
the clutch is “fierce " in taking up the drive, causing the car to
start with a jerk or ** shudder,” no matter how carefully the clutch
pedal is released, a small quantity of engine oil (a dessert spoonful
or o) can be introduced into the interior, through a hole exposed in
the rear cover plate by removing one or other of two round-headed
brass screws.

To introduce oil to the clutch interior, the hole from which the
screw has been removed should be brought vertically over the clutch
shaft (by rotating the flywheel), and half an inch or so of the spout
of an oil can pushed in 5 the oil then injected will fall on to the edges
Qf some of the friction dises, and will run on to the contact surfaces
if the clutch pedal is depressed immediately and held so for a few
seconds.

9—(5304)
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Grease or thick oil should never be put into the clutch casing, for
a slipping clutch is almost sure to be the result.  If tlmF effeet is
observed after engine oil has been introduced, the lubricant can
be drained out by removing both of the round-headed brass
screws, and zu‘r:mg_,;ing one hole above and the other below the
clutch shaft. Should slipping cven then continue, one  screw
should be replaced and a tablespoonful of paraffin pn}m;d into the
other ; next replace the sccond serew, start up the engine, press the
clutch pedal two or three times, stop the engine, and drain off the
paraffin. y .

But neither oil nor paraffin should be needed if the clutch is used
fairly ; if, that is to say, the driver refrains from causing it to slip
by ];rcssing on the pedal for more or less lengthy periods while the
engine is pulling.  He should bear in mind that the clutch pedal
should be used only when gears are to be changed, or when the car
1s to be started or stopped.

There are, however, three bearing surfaces of the clutch that
require the regular application of lubricant.  The first two are the
clutch shaft bearing and the front castellated end of that.shaft
passing through the rearmost floating plate. They are lubricated
by grease introduced through a nipple to be found on the rear end
of the clutch shaft, projecting through the central hole ()f' the
foremost fabric disc joint. The greasc gun, applied to this nipple
after cach 500 miles running, should be given not more t‘han two or
three turns ; it is most important to note that an excessive amount
of grease here is harmful, because it will work its way .thro'ugh to
the clutch plates and causc cither slipping or “ spinning.’ lThc
latter infers that the clutch shaft continues to rotate indefinitely
when the clutch pedal is depressed while the gear lever is in
neutral ; as a result, difficulty and a good deal of noisc occur when
an attempt is made to engage one of the gears. o

The third part requiring Iubrication is the thrust collar. “115. 15
the grooved sleeve which, actuated by the clutch 1)&‘@;11 and 1ts
connections, takes effect upon the three clutch—opuratmg l_v\'vrs.
The grease nipple mentioned above supplies Tubricant }ndlrcctly
to this part, but it is advisable occasionally to apply a few drops
of oil to it as well; the oil should be dropped on to the clutch
cover hub (over which the collar fits), on to the front end of the
latter, and on to the ball thrust bearing. )

To keep them free from rust and reduce their rate of wear, thtz
pivot pins of the operating levers may also be given a few drops of
oil occasionally.
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GEARBOX.

Any well-known brand of special gear oil may be used in the
gearbox, but on no account should grease be introduced.

Oil replenishments are made through the hole in the top of the
box, normally closed by a cover plate secured by a pair of nuts.

The oil level in the gearbox should be tested after cach 500 miles
running, or carlier if pronounced leakage has been observed, though
in the latter event it is obviously desirable that the source of the leak
should be ascertained and the cause removed.

In the case of the 11 /.p. model the gearbox has sufficient oil if
the level of the latter is approximately 4in. below the top edge
of the filler hole, while in the 74 /.p. gearbox it should be deep
cnough just to cover the smallest pinion on the lower shaft, or
approximately 7in. below the top of the filler hole. No great
quantity of oil is nceded, merely sufficient to allow the lowest gears
to be about half submerged ; any quantity beyvond that is useless
and undesirable, because it merely results in leakage and waste.

After cach 3,000 miles running the gearbox oil should be drained
off (by removing the drain plug under the casing) and thrown away,
the box then being flushed out several times with paraffin to remove
any chippings of gear teeth that may have been dislodged by faulty
gear-changing ; finally, fresh gear oil should be poured in up to the
specified level,

The whole of the interior parts of the gearbox are automatically
lubricated by the oil in the casing, but in the 77 2.p. model there
are one or two small items which should be given a few drops of
oil after every 500 miles ; they are the bearings at each end of the
gear lever shaft and the forked ends of the “ selector rods,” which
project from the box and are actuated by a short lever or “ finger "
attached to the inner end of the gear lever shaft.

REAR AXLE.

Lubrication of the back axle worm gearing, differential, and all
the bearings in the casing is etfected by oil, which must be of one of
the well-known brands of special worm gear oil. Replenishments
are cffected through holes on extensions of the axle casing normally
closed by cover plates; the latter are securcd by wing nuts, but
these need not be removed, merely slackened, to allow the plate to
be swung to one side.

On the 11 /.p. “ Standard * the filling hole is in a rcarward
extension of the centre of the axle casing, but on the 74 h.p. model
it is in a front extension. These filling holes also serve as level



I'1Ga 3. —THE CENTRE OF THE IT H.P, © STANDARD ¥ BacK AXLE.

This view shows the oil filler extensionlwith its cover plate moyed to onc side.

% “w e . ,,
Frc. 66.—Tar Back A¥ir CENIRE OF TUL 14 HP. ' STANDARD.
Showing the inspection hole abave the worm casing, and the oil filling and level
testing extension_below.
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indicators, for the oil in the casing should he maintained at a level
approximatcely 1in. to 14 in. below the top edge of the hole,

Inspections of the oil level, and replenishiments, if needed, should
be made after each 500 miles running ;  they should preferably be
made at the end of a run, because the old oil 15 then warm and flows
more readily to a true level when replenishinents are effected.,

At the conclusion of cach 3,000 miles running, the oil in the axle
should be drained out by removing the hexagon-headed serewed
plug below the axle casing ;5 this old oil should be thrown away and

o SSEEe S 2202 SN
Ire, 67.—A Eroxt FHuB oF THE I4 H.P, © STANDARD,”

With the wheel removed to show the screw that mav be removed for grease to be
introduced to the interior.

a fresh supply to the correct level poured in, but before the latter
is done the casing should be flushed out with paraffing repeating this
process several times so as to remove any sludge.

Great care should be taken to prevent any form of dirt or grit
from getting into the axle casing ; as a preiminary to removing the
cover plate of the filling orifiec, all dirt should be wiped awav and
not a speck should be allowed to fall into the hole while it is open.
Any form of abrasive entering the axle will do harm to the parts
within, especially the worm gcearing. Moreover, care should be
taken to sccure a good scal when the cover plate is refitted.

FRONT AND REAR WHEELS.

The bearings of the rear wheels arc lubricated by grease introduced
by means of the grease gun. On the {7 ip. car the nipples are
located inside the wheel caps, which can be removed after
unscrewing the nuts that hold the wheels in place ; but the latter
should be jacked up as a preliminary.  On the 74 s.p. model the
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rear wheel bearing nipples are behind the centre of the brake drums,
projecting towards the centre-line of the chassis. The grease gun
should be applicd in both cases, and its handle given two or threc
turns after cach 500 miles running.  But these bearings should not
be over-lubricated, otherwise the excess of grease will find its way
into the brake drums and reduce the braking efficiency.

The front wheel bearings require additional lubricant very
infrequently ; in fact, its prime purpose is to resist the effects of
moisture, which might otherwise cause “ pitting ™ due to rust,
Grease is the lubricant needed and is introduced through a small

Fic! 68.—ILEFT SIDE OF THE II IL.P. ‘“ STANDARD " IFRONT AXLE.

Showing the grease nipples on steering swivel and coupling rod joints,

hole in the hub shell, disclosed by removing the wheel ; normally,
this hole is closed by a screwed plug, the replacement of which
should on no account be omitted when additional grease has been
forced in. A spare grease nipple is included in the tool-kit for use
in this hole and in conjunction with the grease gun ; half a dozen
turns of the handle of the latter should be given each 2,000 miles.

STEERING AND FRONT AXLE.

The worm gearing enclosed within the casing at the lower end
of the steering column may be lubricated by special gear oil, or a
mixture of oil and grease of a consistency making it barely fluid.
The casing should be completely filled, replenishments, given
after each 2,000 miles running, being made through the large filling
orifice at the top of the casing; the cover plate can be swung to
one side by slackening the wing nuts on the /7/.p. chassis, and
removing the set screws on the 24 /i p. model.

On the cover plate of the 17 i.p. casing is a grease nipple, and the
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grease gun should be applied to this after each 500 miles, and its
handle given half a dozen turns.  On this model there are other
grease nipples requiring attention periodically to keep the steering
free.  One is on the downward extension of the casing, and might
be overlooked if its presence were unsuspected ; it serves to convey
grease to the wormwheel shaft, and is shightly below and beyond the
casing, when one is standing on the right-hand side of the car. It
should have the grease gun applied, and the handle of the latter
given two or three turns every 500 miles,

F1c. 69.—THE STEERING GEARBOX OF THE II H.P. “ STANDARD "'
wiTH 1Ts CovER PLATE REMOVED.
The three grease nipples are in view, viz,, those on the cover plate, wormwheel shaft,
and connecting rod joint,

There are two grease nipples on the steering gear casing of the
14 h.p. *“ Standard ' ; one is for lubricating the lower bearing of
the steering colummn, and the other the wormwheel shaft ; both are
prominently located and cannot be missed.

The steering coupling rods—one leading from the drop lever on the
gear casing, and the other connecting the swivel axles—have grease
nipples at cach end.  The grease gun should be applied to them, and
its handle given two or three turns after each 500 miles running.

Then there are highly important nipples on the swivel axles (at
each end of the main front axle) ; they serve to lubricate the swivel
pin bearings, which will work stiffly unless they are well lubricated.
It is impossible to give these bearings too much grease (apart from
the fact that it will exude and be wasted), and the grease gun should
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I'1G. 70.—FRONT AXLE SWIVEL OF THE 14 H.P.

The arrows indicate the two grease nipples for the swivel

“ STANDARD.”

pin bushes.  The

hexagon-headed cap contains grease for the ball-thrust bearing.

FiG. 71.—THE STEERING GEAR CASING OF THE I4 H.P. " STANDARD'

WITH THE FILLING ORIFICE OPEN.

The arrows indicate the grease nipples for the bearings of the steering column and

the lever shaft respectively.
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.
be used on them as often as possible—say after cach 200 miles run-
ning. The handle of the gun should be turned until grease is seen
or heard exuding from one or both ends of the * knuckle ™ joints.

SPRINGS.

The initial flexibility of the springs should be maintained for
six months at least by the gaiters, which enclose them and retain
the grease with which they are charged while being assembled. But
after that, and at six-monthly intervals (say 3,000 miles running) it
is advisable to remove the gaiters, apply fresh grease freely to the

FiG. 72.—STEERING RobD JoINT, NORMALLY ENCASED IN A RUBBER
SLEEVE, THROUGH WHICH THE GREASE NIPPLE PROJECTS.

springs and refit the gaiters, making sure that the edges overlap as
before under the springs, so that they will exclude dirt and water.

Although there are no shackles on the quarter-elliptic springs of
the 11 h.p. car, there are sliding anchorages at their ends secured
to the axles. A few drops of oil can therefore be applied with
advantage to the anchor pins on the front axle, and at cach side
of the spring leaves below the rear axle; a liberal smear of grease
should also be applied under the bottom leaf of each rear spring,
at the back and in front of the hexagonal sleeve on which the leaf
rests. This process and the oiling of the other joints should be
completed after cach 500 miles running.

The nipples on the spring pins and shackles of the 74 2i.p. model
should have the grease gun applied to them after cach 200 miles
running, and its handle turned until grease 1s seen or heard exuding
from the ends of the shackle bearings. The pins at the rear ends
of both front and back springs need regular attention in this way,
for they are subjected to rapid, considerable, and almost continuous
movement ; they are likely to wear unduly and squeak if their
lubrication is neglected.
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BRAKES.

Extending from the inner sides of the wheel brakes are 1'1\«- bearing
brackets of the brake €amshafts. They are fitted with grease
nipples, and it is imperative, if braking cfficiency 1s to l)e'mzun—
tained, that these bearings should be kept thoroughly lubricated.
If they work stiffly the brakes will not be so cffective when the
pedal or lever istused, and the shoes will tend to rub the drums—
after the pedal or

causing loss of power and unnccessary wear

F16. 73.—RI1GuT-HAND END OF THE REAR AXLE OF THE
11 H.P. * STANDARD.”
i W e s, cad! g o provided with
Showing the spring anchorage and brake camshafts, ea h of the Lutter provided wi
\\h‘”::”:lr ni‘ppllr. The inset below shows the hexagon sleeve on which the spring
= ends slide, the latter oecasionally requiring o smeur of grease.,

lever has been released.  In other words, the brakes will neither
“go on " nor < come off properly. ' .
The grease gun should be applied here after cach 500 lﬂll\".\‘ running,
or once a month if the car is infrequently used, cspecially \\'th'\
wet roads obtain. At similar intervals two or three drops of oil
from a can should be applied to all the joints of both !1:\1’1(1';‘l‘lld
foot brakes, to keep them from rusting, rattling, and becoming stitt.

USE OF THE GREASE GUN.

The grease gun system of chassis ]111)1‘icat'i(>¥l, which .111—15 di.\‘plaCudv
grease cups that necded replenishing in(‘h\‘ldunll_\’, 15.C11publ‘c U{
delivering the lubricant at high pressure into the bearing surm.cv»
that are provided with nipples to which the gun can be applied.

P
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But 1t must not be assumed, after some or all of the points provided
with nipples have been neglected for a long while, that the greasc
can always be forced in.  The lubricant hardens in the passages after
a month or so, and blocks them as effectually as if cach one were
plugged with wood.  Hence, although in the foregoing the intervals
between the application of fresh grease have been specified in terms
of the number of miles run since the previous application, it will
be safer, when the car is not in regular serviee, to make use of
the grease gun at all points at intervals of a month or less. The
following will form a guide in this respect—

Where 200 miles is specified, use gun weekly, at least.
500 " w0 5 dfortnightly, atileast.
1,000 ,, and over is specified, use gun monthly, at least.

The grease gun is replenished as follows.  Serew back the handle
as far as it will go, then unscrew the barrel cap at that end and
pull out the plunger.  Stuff the barrel nearly full of fresh grease and
refit the plunger.  Great care should be taken in the latter process
not to crumple the leather ** bucket ™ or cup, otherwise grease will
escape back past it, and a greatly reduced pressure will be available
at the nipple.  Next the cap should be screwed on, care being taken
in this case not to ““ cross the threads.” The gun is then ready for
use, though on the first nipple to which it is applicd air may be
ejected with the grease, until the latter becomes tightly packed in
the barrel.

Grease cannot be ejected from the gun unless 1t is fixed properly
on a nipple, for its nozzle contains a valve which 1s normally closed,
and is opened only when the nipple is in firm contact with 1t.  That
is why grease does not continue to exude from the nozzle when
it 1s disconnected.

The nipple also contains a non-return valve, preventing grease
from returning through its exposed end. Care should be taken,
however, to remove any dirt that may be on the nipple before the
gun is applicd to it, otherwise difficulty may be experienced in
fitting the gun nozzle properly, dirt may be carried into the bearing
with the grease, and the non-return valve may be rendered
moperative,

The gun nozzle and nipples of the 77 ii.p. model differ from those
of the 74 hp. * Standard.” In the former case, the nozzle must
be pushed firmly against the nipple, overcoming the resistance of
the non-return valve spring, and then a partial turn given to the
knurled sleeve attached to it. If the interior of the nozzle be
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examined it will be seen that, when the sleceve is turned as far as
possible in one dircetion, two small pins project ill\‘\'ill'(“v\'; thit
represents the  locked " position of the .\'lww-., and lx-t.un- the nozzle
is applicd the sleeve should be turned until the pins no longer
project.

A quick-thread attachment occurs between the gunﬂnngzlv and
once type of nipple found on the 74 h.p. * Standard. hcrv\\mg
one on to the other is all that is needed to connect them ready for
the gun to be used.  With another type of nipple on the /4 ).p.
model there is need only to push the connector of the gun on to the
tapered end of the nipple ; but the push must be direct and firm,

SRR 'ngzxw >

GREASE GUN SUPPLTED WITH THE I H.P,
‘“ STANDARD "' CAR.

the T-handle having previously been serewed down as tightly as
possible.

With regard to the kind of Iubricant to be nsed in the grease gun,
the latter, as its name implies, is intended to be charged with
one of the brands of special motor greases to be obtained at any
garage.  But an increasing number of motorists now use, instead,
a mixture of thick oil and grease that will just flow and find its
own level in a tin or other receptacle if left alone for a few moments ;
alternatively they favour one of the heavier types of gear oils,

These prl*ﬂ-rvﬁccs are due to experience having shown that a
“ thinner " lubricant than grease more readily ** circulates ™ within
the bearings to which it is applied, coating the whole of the surfaces
instead of—as is often the case with grease— mercly reaching the
parts that lic in the path of least resistance towards the ends of the
bearings.  Then, too, it has been found that a semi-luid, as distinet
from a solid, lubricant is less prone to harden in the passages and
slots of the bearings if left undisturbed for lengthy periods.  The
current tendeney, then, is for the grease gun to become an oil-gun,
but onc in which a very thick oil is used—certainly not engine oil,
though the latter may be used thoroughly mixed with solid grease
to form a semi-fluid mixture.

LUBRICATION SUMMARY.
Summarizing the recommendations given in detail in this chapter,
but with the qualifications specified in the last scetion (** Use of the
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Grease Gun ), the following are the routine processes i regard
to engine and chassis lubrication that should be completed at the
mtervals mentioned in cach case—

INTERVAL. ' 11 H.P, “ STANDARD." I4uL.P. " STANDARD,"

Lach  Day or afler | Test oil level in engine | Test ail level in cngine
200 Miles X and replenish, il neces- and replenish if neces-
SATY. sary.

Refill oil cup on valve | Use grease gun on front
rocker shaft. axle and spring shackles.

Apply few drops of oil ta
pushrod ends,

Use grease gun on front
axle.

Lach 500 Miles

‘ Use grease gun on nipples | Use grease gun on nipples

on steering box, joints of fan, cluteh shaft,

of steering  coupling steering gearbox, joints

rods, inrear wheel hubs, of steering  coupling

and on brake camshaft rods, back wheel bear-

brackets. ings, and rear brake
Oil  magneto  bearings, camshafts.

gear lever shaft bear- | Oil cluteh thrust collar and
ings and selector rod magneto bearings.
forks. Examine oil level in gear-
Lubricate (oil and grease) box and back axle and
exposed ends of springs. replenish if necessary.
Examine oil level in gear-
box and rear axle and
replenish if necessary,

Lach 1,000 Miles . | Oil control rod joints | Clean oil filters of enginc.
(brakes, throttle, igni- | Oil control rod joints
tion, ete.). (brakes, throttle, igni-
tion, ete.).

Each 2000 Miles™ . | Replenish  Jubricant in | Replenish lubricant in
steering gearbox. steering gearbox,

Drain oil sump of engine, | Drain oil sump of engine,
flush out with paraffin, flush cut with parafiin,
and recharge with fresh and recharge with fresh
oil. oil.

Replenish  front  wheel | Replenish  front  wheel
hubs with grease. hubs with grease.

Lach 3,000 Miles

Drain off old oil from

Drain off ol oil from
gearbox and rear axle, gearbox and rear axle,
flush out with paraffin, flush out with paraffin,
and  refill with fresh and  refill with fresh
worm gear oil, worm gear oil.

Remove spring gaiters, | Remove spring  gaiters,
and recharge with fresh and recharge with fresh
grease, grease.




EHAPTIIR XVI
BRAKE ADJUSTMENTS

ON the 77 hpo ™ Standard ™ the provisions for brake adjustmentg
consist of sclf-locking sleeve-nuts towards the lower ends of the
brake pedal and hand lever ; the nuts screw on to the ends of the
rods running back to the brake cross-shafts, and are rendered
accessible: by lifting the front floor boards, though the adjusting

FiG. 75—THE BRAKE ADJUSTMENTS OF THE II H.P, ‘‘ STANDARD.”

1. Type of self-locking nut used throughout,
2-3. Adjustments on hand lever and pedal.
4. Adjustment on ouc of the levers of the brake camshafts.

nut on the pedal can be reached from the left-hand side of the
engine space.

A similar means of adjustment occurs at the rear ends of the
pullrods, where these arc attached to the levers of the camshafts
on the back axle. The nuts on the pedal and hand lever can,
however, be considered as the service adjustments and the others
kept in reserve. When the service adjustments have l)}*vn “ used
up "—i.e. when the sleeve-nuts have been tightened as far as they
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will go after successive adjustments have bheen made—the nuts
should be screwed back towards the end of their rods and the
brakes adjusted at the rear pullrods.  Each of the nuts on the latter,
when either hand or foot-brakes are in question, should be given
an equal number of turns ; although the brake conncetions include
a compensating devicee, it is better not to depend wholly upon this
to correct irregularitics of adjustment but to leave it to serve its
main function, viz., to cqualize the brake pressure applied to the
rear wheels. Here it should be mentioned that the pullrods fixed

I'1G, 76.—THE BRAKE ADJUSTMENT ON THE LOWER LEND OF THE
HAND LEVER OF THE 14 H.P. ‘ STANDARD."
The self-locking nut is shown at .

to the camshaft levers in front of the back axle are those running
from the hand-brake, while the other two, behind  the axle, are the
pullrods of the pedal brake.

After the brakes have been adjusted by the nuts on the rear ends
of the pullrods the service adjustment on pedal or hand lever will
come into use again, without the need for attention being given to
the nuts near the axle until, for a sceond time, the service
adjustments have been used up.

The adjustment of the pedal-operated brake of the 74 h.p.
“ Standard ™ consists of a sleeve-nut projecting upward from the
left of the brake shoes behind the gearbox ; it becomes accessible
if the rear footboard of the front seat is removed. This nut is of
the self-locking type, being prevented from rotating inadvertently



FiG. 77.—LEFT END OF THE REAR AXLE OF THE I4 ILP.
“ STANDARD."

A—DBrake adjustment on camshaft h-_\'v-r.
B—Grease nipple for wheel hub bearings.
(—Grease nipple on brake camshaft.

[P

8 __THE TRANSMISSION OR PEDAL BRAKE OF THE
14 H.P. ' STANDARD.
FE—Fabric disc universal joint.
F—Speedometerdrive pulley attached
to propeller shaft.

I (o

A—Hexawon sleeve adjusting 'nuL
B—Wing-nut of brake-stopadjustment,
C—TFabric-lined aluminium shoes.
D—Operating rods.
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by the pressure of a spring and notches at two points i its
diameter.

To prevent the shoes from rubbing on the drum when the pedal
is released an adjustable stop is provided. Immediately in front
of the sleeve-nut (on top of a cross-member of the frame there
to be found) is a wing-nut screwed to a rod which takes the weight
of the bottom shoe ; if it is impossible, when the brake is released,
to insert a narrow strip of thin tin between the top shoe and the
drum, this wing-nut should be turned until the shoe and drum are
clear of one another.

(

Fia. 79.—OPERATING CaMSs oF THE BRAKE SHOES ON THE
11 H.P. “ STANDARD.”

The arrows indicate the renewable hardened steel plates with which the cams make
contact, and which can be renewed when wear has taken place.

There is an adjustment at the front end of the pullrod on the
bottom of the brake pedal, but this should not be used to adjust
the brake ; it is provided merely to adjust the angle of the pedal
in relation to the coupling levers,

The service adjustment of the hand-brake shocs is at the bottom
end of the lever, consisting of a self-locking slecve-nut screwed on
to the end of the pullrod. This adjustment will require to be
slackened off after it has been used on several successive occasions,
and the brake shoes correctly adjusted by means of the nuts at the
rear ends of the rods projecting over the back axle ; this will make
the nut on the end of the lever effective again for some while,

When front wheel brakes are fitted to the 14 A.p. ** Standard,”
they can be adjusted at three different points.  They are operated
by the pedal in conjunction with the gearbox brake, and the gear

10—(5304)
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brake adjustment affects both the front brakes as well. - The other
two points are at the rear ends of the operating cables, running back
from the front wheel brake camshaft levers ; the cable ends are of
solid stecl, threaded and fitted with sclf-locking nuts.  Dual
cqualizers are provided, viz., one between the two front brakes and
one between the latter and the gear brake ; so adjustments at any
one point will have effeet at the other two.  Nevertheless, it is
better to adjust alternately at the gear brake and at the ends of
the operating cables ; if that plan be followed the cqualizers will
be called upon to serve their main purpose alone, viz., to equalize
the braking cffort.  When the cable-nuts are used
they should be adjusted cqually.

Here it should be said that the front brake
camshafts are provided with grease nipples; these
should reccive attention at the same intervals as
those on the rear brake camshafts, viz., after each
500 miles running.

The brakes should not be adjusted too closely ;
in other words, both pedal and hand lever should
have a certain amount of ““lost motion ™ or frec

G, 80— movement. They should move through approxi-
\l:r')il“[‘) 4 EB‘R’L mately onc-third of their range before taking effect,

Drawmse Orr  otherwise there will be a possibility of the brake
tue Rear HUss. shoes rubbing continuously in or on their drums.

This and the following paragraph applies to both
the 11 /i.p. and the 14 h.p. cars, it should be noted.

If after lengthy service the brake levers on the cam-operating
shafts attached to the rear axle move forward beyond the vertical,
when the brakes arc applied, the angle of the levers can be reset
and the shoes given a new lease of life by fitting thin metal
packing-picees under the detachable steel contact plates at the
ends of the shoes to which the cams apply.  These plates are secured
by screws, and are made accessible by removing the wheels and
brake drums. When the wheels are detached, two countersunk
screws become visible, passing through the flanges of the drums,
and the removal of these serews will permit the drums to be
withdrawn.

M}

CHAPTER VT
CLUTCH ADJUSTMENT

Ir - 5 — :
. the <1quh should have a tendency to slip (which is indicated by
e enemne r ne at : g 1 : 1 ¥ ;
”1 CNgME running at an excessive speed in relation to the speed of
1e Car any gear), it will near
\r on any gear), it will nearly always be due to an incorrect

adjustment of the coupling rod between the pedal and the cluteh

1. St.—Crurerr or THE 11 H.p, STANDARD” CAR
FROM THE LENGINE FLywWHEE!
A=Main driving plate, 4
L~ (:A'lel‘ driving plate,
C—Combined clutch cover and rear
driving plate.,
D—Cluteh shaft,

REMOVED

FE—Thrust callar,

F—DBall-thrust race.

G—Operating levers,

H—Adjusting stiteds of operating levers
K—XNuts for spring adjustment, ]

fork, the latter being located behind the ball-thrust bearing.  There
i%hm}ld always be a certain amount of lost motion of tTl‘c w(hlL
Le. it should be possible to move it forward an iﬁch or =0 %)cf(; ;
the full resistance of the clutch springs is felt.  If that L(loes rigtt
oceur, the adjusting nut on the c111tc11§()pt:1'ati11g rod of the Z;Z h.p

135
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1
car should be suitably varied, while lost motion can be given to the
11 h.p. clutch pedal by screwing back equally the set-screws on the
three operating levers attached to the clutch cover plate.

If the clutch should slip, despite the pedal having an inch or sq
of lost motion, it may be necessary to tighten the nuts forming the
abutments for the clutch springs ; but this is an extremely improb-
able requirement, unless the clutch has been ill-treated, on account

F16. 82.—THE CLUICH OF THE I4 H.P. ‘‘ STANDARD *’ MOUNTED
ON THE FLYWHEEL.
F—Drain plug.

A—Pedal plate.
G—Thrust collar.

B—Sleeve-nut for clutch fork adjust-

ment., H—Fabric disc universal joint.
C—Clutch fork end. J—Clutch shaft grease nipple.
D—Operating levers, K—Coupling shaft,

E—Set-screws for adjusting operating
levers.

of the driver frequently causing it to slip by pressing upon the
clutch pedal when the engine is pulling.

IFierceness of the cluteh, or “ shuddering ™ when the car is started,
has been referred to in the section dealing with clutch lubrication.
It 1s possible, however, that it may arise from an incorrect adjust-
ment of the sct-screws on the operating levers attached to the
clutch cover plate. To make a test of this point, two-finger pressure
should be applied to the clutch pedal with the right hand, whilst,
with the left hand, each operating lever in turn is tested for lost
motion. If there is some ‘“ shake ” of one lever, and none in the
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fgfveafjgﬂii ot};erts,} th;‘r. slftl—screw of that lever should be screwed in
> the clutch shightly, untilbno slackness 5 i

thus implying that it is doing jts T R B
s 1g 1ts share in releasing the 1 f

all three levers are not e » ] i e IR
: cqually adjusted, the clutcl es are
allowed to make contact at one side before the other RPN
Other references to the care of the ‘

i e : clutch wi y :
Chapter XV, dealing with lubrication. S vl e townd. i
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CHAPTER XVIII -
VALVE CLEARANCE ADJUSTMENT

It is essential to the satisfactory running of the engine that there
shall be a slight clearance between the valve rockers and the ends
of the valve stems. This clearance is indicated by cach rocker
(when it is mot functioning to open a valve) being free to move
up and down through a distance measured in thousandths of an
inch. The clearance varies according to the temperature QRN

FiG. 83.—A Varve CLEARANCE GAUGE IN USE.

engine ; when the latter is hot the clearance is at its minimum.
The normal clearance with the engine cold s five to six-thousandths
of an inch, and a gauge of that thickness is provided in the
tool-kit.

To test a valve clearance, the gange should be inserted between
the end of the rocker and the valve stem it should pass between
those two points easily, but it should not be possible to insert a
picee of thicker metal. Noisy valve operation is prone to occur
with an excessive vilwe clearance; if the latter be insufficient, the
probable result will be a burnt valve seating, rendering valve-
grinding necessary to prevent leakage of explosion and compression
pressures.

On both models valve clearanees are adjusted by means of the
spherically-ended set-screw and lock-nut at the outer end of cach
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rocker.. The lock-nut must first be slackened and the screw turned
clock\.vlsv (viewed from above) to decrease the \';11\“« clearance
and vice versa.  When an adjustment has been made, the wt-écrm;
.\'h()l.lld be prevented from rotating while the lock-nut |,~ I‘cti”‘]]ﬂ‘llcd
for if the screw moves ever so slightly one way or the othc; durin'
t!mt process, it may vary the clearance a(ljﬁstment C()nsiderablvg
]‘.\'L:Il when that has been done, it is advisable to check the bclvaranét.'
again, for tightening the nut without moving the screw \\'ili
sometimes vary the clearance by a few thousandths of an inch

It is bcttv}' that the clearance should be exeessive rather ihzm
the reverse, for, although noisy operation may occur in the former
case, no harm will be done, ;



CHAPTER XIX
CARE OF IGNITION DETAILS

Tue sparking plugs will require occasional adjustment, for it is

desirable that the width of the gap between the sparking points
should approximate to a certain standard. In the tool-kit will
gauge attached

be found a small spanner for the magneto, with a gi
to it in the form of a thin blade, The thickness of this blade is
approximately fifteen-thonsandths of an inch, which represents

I
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F1G. 85— TuE CONTACT BREAKER OF
THE WATFORD MAGNETO IITTED TO
14 1,p. ““ STANDARD "’ CARS.

Showing the adjustable contiact screw with its
lock-nut.

F1G. 84-—SPARKING PLuG WITH
THE ARROW INDICATING THE
GAP, WHICH SHOULD BE SET

170 A CERTAIN WIDTH AS
MENTIONED IN THE TEXT.

almost the maximum width the spark gap of the plugs should be
set. Too wide a gap will cause difficulty in starting, crratic
slow-running, and possibly misfiring on hills. Too narrow a gap
is also to be avoided, having somewhat similar effects as one that
is too wide.

If the plugs, when removed, are found to be sooty or coated with
oil, they should be cleancd thoroughly, especially the projecting ends
of the insulators, for both oil and soot are prone to cause misfiring
by short-circuiting the current.

The only adjustment likely to be required by the magneto is on
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142 BOOK OF THE “STANDARD " CAR

the contact breaker, the latter contained within the lower projection
at the rear end, covered by a metal plate held in position by a spring.
Tf, while the engine is slowly rotated by hand, the movement of the
contact breaker rocking lever is obscrved, it will be seen that at
two diametrically opposite points it is actuated by the surrounding
cam-ring, causing a platinum point, attached to its free end, to
separate from a similar contact picce fixed to the back-plate.  When
these points have separated there should be a space bvt}\'wn them,
represented by the thickness of the magneto gauge. If greater or
less space occurs the contact serew on the l)a(:k-plate should be
adjusted. It has a locking-nut which must first be slaCk.cn('d.
Probably no more than a quarter of a turn of the serew will be
needed to secure the correct gap.  Adjustment of this kind is,
however, rarely necded until many thousands of miles have been
covered, unless the magneto bearings have been over-oiled and
some of the excess of oil has reached the contact breaker.

CHAPTER XX
CARBURATION

Uxnetess an ill-conceived  adjustment has been made to  the
carburcttor, the only attention the carburation system and fuel
feed will require is the cleaning of the petrol filters.  In the 11 7.p.
car the filter is located just below the tank outlet cock, above the
front floor boards. It should be removed after each 1,000 miles

I'tG. 87.—THE “ TEHIMBLE " FILTER WITHIN THE PETROL FEED
Prre Un1oN orF THE Aurtovac PETROL TANK ON THE T4 H.P.
 STANDARD.”

running, in order that the gauze within can be cleared of any
foreign matter it has held back.

On the 74 7.p. * Standard 7 there arc two petrol filters.  The
first consists of a small gauze ““ thimble ” within the union joint
connceting the feed pipe from the main tank to the top of the
Autovac ; the other is below the Autovac in a small chamber,
attached to the outlet pipe to the carburcttor. Both of these
filters should be removed and cleaned occasionally certainly at
the end of each 1,000 miles,

At the bottom of the Autovac tank is a drain cock : this should
be opened from time to time to allow any sediment or water which
may have collected in the tank to run out ; the first tablespoonful
to issue will probably bring the impurities away with it.

If at any time the Autovac tank becomes empty, it can be refilled
to its normal level by closing the throttle, turning the engine half a
dozen times by hand, and then waiting a few moments. The
rotation of the engine will give rise to a partial vacuum in the
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144 BOOK OF THE “ STANDARD " CAR

Autovac, resulting in petrol being drawn up from the main tank—
as happens under normal conditions of use.

Trouble due to choked filters can be very largely prevented by
straining the petrol through a fine mesh gauze while it is being
poured into the tank. It is far better in that way to keep grit and
foreign matter out of the tank and pipes than to depend entirely
upon the filters to prevent impurities from reaching  the
carburettor.

FrGc. 88.—PARTLY SECTIONED VIEW OF THE AUTOVAC TANK, SHOWING
THE SEDIMENT AND WATER TAP AND THE DRAIN COCK.
On the left is the feed pipe to the carburettor.

Every two or three months or so it is advisable to remove the lid
of the carburettor float chamber, lift out the float, and soak up the
petrol within by means of a picce of clean rag. When that has
been done it will probably be noticed that a very fine sediment
occurs at the bottom of the float chamber.  This should be carefully
removed, for although it consists of very fine impurities, it is liable
to cake and form blobs which, passing through the passages to the
jets, may block one or other of the latter.

Screwing into the bottom of the carburcttor are two hexagon-
headed caps. It is advisable periodically to remove these, for
they will often be found to contain similar impurities to that just
mentioned, and sometimes small picees of grit.

B

F16. 89.—THE Autovac TANK ON THE I4 H.P. ** STANDARD.”
A—Drain cock. _ —Suction pipe to engine,

B—Petrol filter on outlet pipe, E—Petrol pipe from rear tank,
C—Feed pipe to carburettor,

F16, go.—Tur ZENITH CARBURETTOR ON THE 14 H.P. ** STANDARD.'

A—Adjustable throttle stop. C—Aluminium tray to prevent petrol
B—Air-strangler. drippings from falling on to the
magneto,
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If the engine is prone to run too fast when idling, despite the
throttle pedal and lever being moved as far as possible towards their
closed positions, the adjustable throttle-stop on the carburcttor may
be varied.  This takes the form of a set-screw, against which the
throttle lever pressesdn its closed position. Varying the adjustment
of this screw will allow the throttle to close still further or prevent
it from closing so far, according to which way the screw is turned.
If, however, the screw is slackened back too far, the engine will be
liable to stop, unless the throttle lever under the steering whecl
is very carefully adjusted in its slow-running position.

CHAPTER XTI
ADJUSTMENT OF BELTS ANR CIIAINS

Tue driving belt of the dynamo on the ITh.p. ** Standard *" will
require occasional adjustment ; this is effected by slackening the
nuts of the yoke or clamping-bar holding the dynamo to the engine.
The dynamo shaft is cceentrically mounted in the casing ; so if
the latter be more or less rotated, the tension of the belt will be
varied.  The belt should not be excessively tight, for in that
condition it merely stretches more rapidly and will have a shorter
life 5 it can be considered approximately correct when, after a run

Fi6. 91.—THE BELT DRIVE OF THE 11 H.P. ‘‘ STANDARD ' DyNAMO,

The belt is adjusted by slackening the nuts of the clamping plate and partially
rotating the dynamo ;. the shaft of the latter is eccentrie to the casing.

of 10 or 20 miles, it is only just possible to move the dynamo pulley
by hand against the pressure of the belt in its groove.

The fan belt on the 74 1i.p. model is adjusted by rotating the shaft
by means of a spanner applied to the flats adjacent to the fan
bracket ; first, however, the pinch-bolt on the latter must be
slackened, though it is important that it should be thoroughly
retightened after an adjustment has been completed.  The belt
should not be overtightened ; it can be considered correct if, after
a run of 10 or 20 miles, the fan can just be turned by hand while
the belt slips over one or other of its pulleys.

The silent chain driving the camshaft and the magneto shaft on
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the 11 h.p. “Standard” is adjusted by slackening the three
hexagon-headed studs, which pass through the end-plate of the
magneto bracket into the back of the distribution casing; the
bracket, with the magneto in position, can then be moved about
a centre represented by the bottom stud, for the holes in the end-
plate for the upper studs are slotted. To assist in moving the
bracket a hexagon-headed adjusting screw is provided, making

IF1G. 92.—ADJUSTMENT OF THE DISTRIBUTION CHAIN OF THE
11 H.p.  STANDARD.”

The arrows indicate the set-serews which locate the magneto bracket; the two

slotted holes enable the chain to be adjusted without disturbing the magneto,

Above is seen the filling spout for engine oil replenishment, with the cover open and
the strainer removed.

contact with the side of the crankcase.  After adjustment has been
made the three studs must be thoroughly retightened.

A slight amount of backlash is desirable for the distribution
chain, otherwise the latter will be unduly stressed and a ™ singing ”
noise will occur, with a rising note as the engine is accelerated.
The chain can be considered correctly adjusted when the periphery
of the magneto coupling can be moved frecly to and fro
approximately one-cighth of an inch.

On the 14 hp. “ Standard ™ there are two silent chains in the
distribution casing ; one drives the camshaft and dynamo, and the
other the magneto and fan-driving pulley. The camshaft chain
is adjusted by slackening the nuts that secure the dynamo bracket
to the rear of the distribution case, and then moving the dynamo,

Fig —TrE FaAx BELT
16, 93.—THE FAN BELT ADJUSTMENT OF THE 14 H.P. “° STANDARD."

i};i}‘.l:t)xillxmlxlli?]vl;fll cted by turning the eccentrically mounted shaft after loosening
pinch-bolt ™ on the left,  Just behind the fan pulley is seen the grease nipple
to lubricate the shaft bearing, = 1 %

RN g

4.—THE DyNaAMO AND CAMSHAFT DRIVING CHAIN ADJ
OF THE 14 H.P. “ STANDARD."

Fic. 9

USTMENT

A—Dynamo bracket,
B—Nuts securing A to chaincase,
C—Adjusting stud and lock-nut,

I)—l?) namo coupling,
[?—l-;nnl end of dynamo,
F—Oil circulation test cock,

11—(5304)
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complete with its bracket, away from the centre line of the engine
by means of the hexagon-headed adjusting serew, which abuts the
side of the crankcase.

The magneto chain is adjusted in a similar way ; two nuts and

16, 95.—MAGNETO CHAIN ADJUSTMENT OF THE 14 H.P. " STANDARD."

A—Magneto bracket, D—Loek-nnts of studsin slotted holes,

B—Magneto, £—Adjusting stud and nut,
C—Serewed stud on which bracket F—Studs holding magneto bracket,
pivots, G——Llexible and adjustable coupling.

a sct-serew, passing through the end-plate of the bracket, must be
slackened prior to making use of the adjusting sct-serew on a boss
of the o1l filling spout.

Neither the magneto nor the camshaft chain should be * dead
tight,” about 1 in. frce movement of the periphery of the coupling
should be evident when either chain has been correctly set. Noise
and undue wear will occur if the chains are too tight.

CHAPTRE X XTI

OIL PUMP REMOYAT

l.\Hl llllll! the car has been run 20,000 miles or more should there
.“\-m“[ lnr“;my torm of attention to the oil pump of the 74/ p
Standard. Located at the rear end of the crankcase o5

G A : : , 1t is driven
by means of a dog cluteh, formed by 4 slot and a toneuc

.m(l- pumpshaft respectively.  To remove the pum 1“]':;1?:'511;11“-
suction pipe from the sump has been uncoupled lllt'll‘lll‘[\' 0 ]“-
two sl.mls lml.(lin;\" the pump casing in place .\lu.»nhl be <l'\<'ll'l(-|: ~“l
back 1()1.11-* or five turns ; if, then, the pump be moved n“.«r(\\" . | B
can be lifted away, the stud holes being slot ted. TP

B"t“'"f‘” the pump and the crankcase is a metal distance- ieee ;
(l.l cach side of t‘lni.\’ s a brown-paper gasket (flange \\';1\'11;-1'; 1(; >1l‘<-(\'k'(x ly
oil leakage. Care should be taken when 1]1<-\ pump is rvﬁlllwll Il
see that Flu-w gaskets are neither torn nor crumpled | and if ‘(')
ones are fitted they must have holes to correspond \\'itl'l ‘lh o1l "lt g
holes in the distance-picee and crankease. SR



PHAPTERSXXIIT
FRONT AXLE ADJUSTMENTS

Bevoxp the lubrication of the swivel axle pins, coupling-rod joints,
and wheel hubs, no attention should be required by the front axle
details until after the car has been in use a long while (20,000 to
30,000 miles). But if the lubrication of the swivel axle pins and
the joints of the coupling-rods has been negleeted for two or three
months, it is not improbable that the grease passages and grooves
in them will have become blocked by lubricant that has hardened
to such a degree that the grease gun is unable to move it in order
to allow fresh grease to enter. In that event it will be necessary
to remove the swivel pins and joint pins to clear the passages
and grooves.

REMOVING THE SWIVEL PINS.

To remove the swivel pins of the 17 h.p. car, the split-pin and
castellated nut below the axle end must be removed, when the pin
can be driven upward ; but a block of lead, copper or hard wood
should be interposed between the hammer and the threaded end
of the pin to prevent damage to the latter.

The swivel pin of the 14 h.p. axle is secured by a drawbolt passing
through the knuckle of the swivel, and engaging with a slot in the
pin. To remove the latter, the nut on the drawbolt must be
unscrewed (it is behind the axle), and the bolt driven out with a
hammer, care being taken not to damage the threads. Next, the
aluminium cap and the castellated nut within it must be detached,
when the ball-thrust bearing can be lifted away. The swivel pin
can then be pressed or driven out from above. In refitting the
pin the drawbolt must be replaced and retightened first, after which
the castellated nut above the thrust bearing should be tightencd
until it is possible (when the jack, needed until then, is removed)
to inscrt a thin feeler gauge—or a piece of paper—between the top
and bottom surfaces of the main axle and the swivel axle jaws.

FRONT WHEEL ALIGNMENT.

The cross-coupling rod between the swivel axles must be precisely
adjusted as to its effective length, otherwise the front wheels will
not be parallel, and rapid tyre wear will ensue. When the rod is
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first assembled, the standard adjustment is such as to make the
whccls slightly inset or “in-tocd,” but no more than ml(c)uf’:h tl;)
bring them one-eighth of an inch closer together at the front gf the
axle tl}d;l] at fthc back. This udjustmenkt allows for the norm::l
wear of the joints and for the natural inclinati f the wheels t
“ spread " when the car is running fiﬁ\\]‘i;gflkLtl()ll ROl
‘ Occasionally—say, once in six months—or at any time when it
is suspected that the treads of the front tyres are wearine awav
rather quickly, and after any occasion upo.n which a fmn;3 \‘vlu“(‘I

FrGc. 96.—SueGES iE T )
1G. 96.—SUGGESTED GAUGE FOR TESTING FRONT WHEEL ALIGNMENT

The gauge ¢ s casilv ms x ;
1e gauge can be ecasily made with three picces of wood and two bolts, as explained
in the text. i

receives a lateral blow (as when it is inadvertently driven against
a kerb)_, the front wheel alignment should be tested. That is ;l()x‘w
by sctting the wheels approximately straight ahead II](‘ZLRllri;liT the
d}stanCU between the two rims immediately in fr(‘mt (')f thvbzwlv
(i.e. at the same height as the latter from the g;rmund), and C()Hlplll’illl“l’
that measurement with one taken between the rims behind 11)?‘
axle. 7
Apothcr plan is to “linc-up " front and rear wheels with a
straight-cdged plank or even a piece of cord: after the fl‘olﬁ :mzl
rear whecls on one side of the car have been brought into alignment
(the tyres at front and back of their axles then touching the plank
or cord at four points simultancously), a similar test shm?ld be made
o.f the wheels on the other side of the car, but those on the first
side ‘Sl)()uld not be disturbed in the slightest degree. 7 It should l;v
possible to set the four wheels so that they touch the strzﬁght--vdgu
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or cord simultancously, cach onc at two points, without any of
them being moved after the test commences.  That is the ideal ;
but in practice (owing to mnequalitics in the walls of the tyres, for
onc thing) it is usually unattainable and an approximation is
accepted.

The accompanying sketeh (Fig, g6) shows a simple form of gauge
that can be made for testing front wheel alignment. It consists of
three lengths of wood (about 2% in. x 11n.) jointed, as shown, by two
bolts and nuts. It is first applied to the rims in front of the axle

I'1G. 07.—THE RicuT-HAND END OrF THE IT1 H.P. ‘' STANDARD "

IFRONT AXLE.
The greaser for the swivel pin is shown on the left, while the arrow on the right
indigittes the lock-nut of the eross-coupling rod adjustment, Nearby is seen the
nipple for lubricating the joint.

and, when corrcetly sct, the bolts should be tightened thoroughly.
Then the gauge should be carcfully inserted under the engine for
use between the rims behind the axle. The latter test should show
a discrepancy of not more than } in. to } in., but it must indicate
a greater width than at the front ; if it is less, the cross-coupling
rod must be adjusted.

CROSS-COUPLING ROD ADJUSTMENT.

The cross-coupling rod of the 71 h.p. ** Standard ™ has adjustable
cyes ' at cach end.  To vary the cffective length of the rod the
lock-nut of onc of the serewed eyes must be slackened, the joint
pin at that end removed, and the eve serewed farther into or out
of the tube.  To sct the wheels closer together in front of the axle,
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the cye must be unscrewed slightly, and vice versa; perhaps no
more than half a turn will be needed to bring the wheels parallel.
Care should be taken to retighten the lock-nut thoroughly after the
joint has been rcassembled ; it should not be tightened before the
joint pin has been refitted, otherwise the latter might be difficult
to inscrt.

The cross-coupling rod on the 14 h.p. ** Standard ™ has a spring-
loaded ball-joint at cach e¢nd.  Each joint contains the following
items in the order given: a screwed plug, locked by two large split-
pins passing through holes in the rod and through a slot in the
plug ; a short, stiff spring; a half cup; the “ball 7 of the joint
(fixed to the swivel lever) ; another half cup, and finally two discs
of flat steel of different thickness.

To adjust the cficetive length of the rod, and thus vary the
alignment of the front wheels, the number or total thickness of the
stecl dises must be varied ; fitting an additional one has cffect in
sctting the whecls closer together at the front; removing a dise
or substituting a thinner one causes the wheels to spread—i.c. makes
them wider apart at the front. A disc no more than }in. thick
makes a great deal of difference, and as a rule when adjustment is
necded 1t will be found that the fitting or removal of a disce 1g In.
thick, or even less, is all that is required to make the wheels
parallel again.



CHARFIR XXITV
ADJUSTING TIE STEERING

TuERE are three causes of slackness or * lost motion " developing
in the steering gear, as follows: (1) Wear of the worm threads and
wormwheel “ teeth *”; (2) wear of the thrust bearings that should
prevent axial or end movement of the steering column ; and
(3) wear of the thrust bearing surfaces of the wormwheel shaft.

F1G6. 98.—THE STEERING WHEEL OF THE “ STANDARD ' CARS.

The arrow indicates the adjustable ball bearing of the column,

The first cause of slackness can be counteracted more or less by
engaging a fresh segment of the wormwheel with the worm. Wear
of the thrust bearings of the worm and stecring culmm? is taken
up by adjusting the ball-bearing at the top of the column, just under
the hub of the steering wheel, while wear of the wormwheel thrust
calls for the fitting of a thin packing washer at cach side of the
wormwheel in the case of the 14 ip. model, and a thin steel disc
between the cover plate of the box and the interior thrust plate
on the 11 h.p. car.
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To engage a fresh segment of the wormwheel of the 11 7.p.
“ Standard,” the cover plate of the box and the locking nut on the
wormwheel shaft must be removed, and the shaft driven down
through the wheel ; the latter can then be lifted out, rotated one-
third of a revolution and replaced.  There are six castellations on
the wormwheel shaft and six slots in the hole through the wheel ;
the one-third rotation suggested, therefore, brings a given
castellation into engagement with the next slot but one to the
original.

The position of the steering drop-arm or lever on the wormwheel
shaft must be varied on the 74 h.p. * Standard,” to bring a fresh
segment of the wormwheel into use. This is effected by with-
drawing the bolt at the upper end of the lever, removing the latter,
rotating its shaft a quarter turn with the steering wheel, and then
refitting the lever to its shaft, inserting and thoroughly retightening
the bolt. There are eight castellations on the shaft ; thus, a given
slot in the lever boss will engage with the next but one to the
original, when the wormwheel has been rotated one quarter of a
turn as suggested.




CHAPTER" XXV
WORM GEAR ADJUSTMENT

No special provision is made on the 14 /h.p. * Standard 7 for
adjusting the ball-thrust bearings of the worm shaft, and although
it 1s possible to counteract wear by inserting thin packing washers,
the makers do not recommend this, advising that new thrust bearings
should Dbe fitted when an excessive amount of wear has oceurred.
In practice, it 1s found that these ball-thrust bearings last almost

F1G. 99.—THE REAR EXTENSION OF THE IT H.P. “ STANDARD”
BAcK AXLE CENTRE, FORMING AN ADDITIONAL RESERVOIR FOR OIL,
The arrew indicates the worm gear thrust-bearing adjustment and locking device,

indefinitely, providing care is taken in ensuring that no grit or
abrasive of any kind is allowed to enter the axle casing, and also
assuming that a good brand of special worm gear oil 1s used
whenever replenishments are made,

The foregoing remarks as to the durability of worm thrust washers
also apply to the 17 h.p. " Standard,” though in this case an exterior
adjustment 1s provided for them. This adjustment i.\',’ however,
provided chicfly to facilitate assembly in course of manufacture, as
distinct from affording a means of taking up slackness due to wear.
It is a provision that should not be interfered with by anyone
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unacquainted with the requirements of ball-thrust bearings, for if
the latter are merely a shade overtightened, they will wear very
rapidly and be liable to splinter and break.

With that in mind, it will be noted that at the back of the exten-
sion of the rear axle casing is a bridge piece of thin steel, with a
notched hole in its centre surrounding the hexagon of a set-screw,
the latter being provided with a lock-nut. The set-screw is the
means for adjusting the worm thrust washer, the bridge picee
forming a locking device that supplements the actual lock-nut.

To adjust the ball-thrust washers, and thus eliminate undue end
play of the worm shaft, the bridge piece must be removed and the
locking nut slackened back ; the set-serew should then be screwed
farther in, until it meets with obvious resistance (implying that the
thrust washers are tight).  The screw should then be slackened back
a quarter of a turn to provide the shade of end play the washers
should be allowed.  The locking plate should then be refitted with
six of its notches engaged with the corners of the hexagon-headed
set-serew, and the locking nut retightened.  Note that the locking
nut must be retightened affer the bridge has been refitted, that
procedure assisting to ensure that the set-screw is not moved after
the actual adjustment has been made,



CHAPRTEIR XXVI
CYLINDER HEAD REMOVAL AND REFITTING

Tue removal of the cylinder head is an essential preliminary to the
grinding-in of the valves; it also facilitates decarbonizing the
combustion space and piston, for although the latter process can
be carried out ““ after a fashion ” by means of specially shaped
scrapers inserted through the sparking plug holes, dccarbonizing
can be done far more thoroughly and satisfactorily with the cylinder
head removed.

On both models the cylinder head is held in place by a series of
long hexagon-headed set-screws, some of which serve also to retain
in place the brackets of the rocker shaft. But before these screws
are removed, certain preliminaries must be completed ; the water
must be drained off, the carburettor removed, the water pipe:
uncoupled and their rubber connections moved clear of the pipes
on the cylinder head; the exhaust branch must be removed, and
also the induction branch of the 17 4.p. engine, while, in the casce
of the 74 h.p. model, the oil pipe leading up to the front end of the
head must be taken away. It is safer also to remove the sparking
plugs. The high-tension wires need not be uncoupled ; if they are
disconnected, care should be taken to note *“ which 1s which *” (or
to number them), so that they can be put back later in the same
order.

In removing the screws holding the head in place, it is advisable
to mark these, or place them on a bench in a certain order, so that
when they are subsequently being refitted cach one can be put
back into the hole from which it was removed.

First, let the screws holding the rocker shaft brackets be taken
away, to enable the shaft, with the rockers in place, to be lifted off
and placed where it will not be disturbed, for it is preferable that
the rockers should go back in the same relative order and position.
The latter applies also to the pushrods, for if these are interchanged,
there will probably be need later on for a lot of adjusting to be
done to restore the correct valve clearances; for that reason it is
advisable, in the case of the 11 h.p. model particularly, to remove
the pushrods (and number each one) before the rocker shaft is
lifted off.

When all the set-serews have been removed the head should lift
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away casily.  Great care should be taken not to damage the gasket
(the copper, brass, and asbestos joint washer), for if it is bent
locally or damaged in any way, a new one will be required. In fact,
for the reason that ‘“ accidents will happen,” it is preferable to
keep a new gasket in stock in order that there may be no delay
in securing a fresh one, if the one in use should be accidentally
damaged on any occasion the head is removed.  If carcfully treated,
a gasket will survive a number of head removals and last for years.

It is advisable to put back the gasket * the same side up ” when
the head is to be refitted ; so it is as well to make a faint scratch
on it with a penknife to identify the top and bottom, but the
mark should be made at one of the extreme corners, in case the knife
should slip and cause a deep serateh that might subsequently give
rise to a compression or water leak. The gasket should, i fact,
be viewed as being exceedingly “ tender ” and fragile; carbon and
rust deposited on the edges of holes should be carefully removed,
and cvery speck of dirt of any kind wiped off before it is refitted.
The same degree of cleanliness is essential in regard to the joint
surfaces of the cylinder block and head. A grain of carbon or dirt
may ““ bed " into the gasket when the head is tightened down,
and it may not ; instead, it may prevent a compression-tight or
water-tight joint being secured, and the resulting leak will necessitate
the head being removed a second time and, possibly, cause a new
gasket to be required.

In refitting the head the set-screws should be tightened progres-
sively and uniformly, including those that hold the rocker shaft
brackets. Tighten them gradually, each one “a bit at a time,”
so that the head will not be uneven in its pressurc on the gasket.
This will mean that the spanner will be applied to each screw head
half a dozen or more times, passing from onc to the other in a
definite order.  But eventually they must all be as tight as possible,
a spanner being used that will not slip off the heads, and burr the
corners of the hexagons, when the final tightening is in progress.



GTTAPTER XX VII
DECARBONIZING

Tur process of decarbonizing consists of removing with suitable
scrapers (the blade of an old table-knife will serve, except for odd
corners), but unless an inferior brand of oil has been used, the
engine sump overfilled excessively and often, or the air-strangler
of the carburcttor used unnceessarily, it will not be called for, as a
rule, until several thousand miles have been covered.  Its need is
made evident by *° pinking "—sharp metallic taps—or knocking,
at almost every hill requiring full throttle.  Pinking and knocking
can bhe prevented or stopped by retarding the ignition lever, as
mentioned in Chapter XI, but they should not occur unless the
engine is working hard and very slowly ; when decarbonizing is
required, those noises will be heard at even 15 or 20 m.p.h. on top
gear with the engine pulling, and can only be stopped by retarding
the ignition considerably, possibly half-way.

[t should be remembered that a badly carboned engine is not
only annoying, in that it calls for frequent use of the ignition
lever ; it is incfficient as well, and loses all its liveliness on hills
and when accelerating.  Conscquently, decarbonizing will often
increase the pleasure of driving very appreciably, besides improving
the petrol consumption by restoring the engine to its original
standard of efficiency.

It is impossible to give any general advice as to the frequency
with which an engine should be decarbonized ; variations ocecur
for many reasons, some connected with the particular engine, some
with the brand of lubricating oil or petrol, others with such things
as the nature of the country in which the car is run, and the driving
methods adopted by the individual.  But no trouble or annoyance
in this respect should occur within less than 2,000 miles after the
engine was last decarbonized, while something nearer 5,000 miles
will often be covered between times. As a rule, decarbonizing
periods are determined by the advisability of attention being given
to the valves, a subject dealt with in the following chapter.
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CHAPLEER NEVIII
VALVE GRINDING

THE engine valves, especially those of the exhaust, need regrinding
into their scatings in the cylinder head occasionally, and on the
average it is advisable to give them that attention after approxi-
mately 3,000 miles running.  They may operate with more or less
satisfaction without attention over considerably longer distances,
even 10,000 miles, but the owner who wishes to keep his engine in
good tune, thereby scecuring the maximum cconomy in fuel and the
highest standard of excellence in hill-climbing, speed, cte., should
regrind them—or have the work done for him—certainly every
5,000 miles.

The need for regrinding is duc to the fact that the heat of
combustion and that of the high temperature of the exhaust gases,
as well as other factors, tend to cause the valves and their scatings
to become * pitted 7 in course of time, preventing the explosion
and compression pressures being maintained, thus wasting power.
Regrinding consists of removing cach valve, coating its own scating
and that in the eylinder head with a semi-fluid mixture of oil and
finc emery powder (or other special abrasive), and then grinding the
two scats into one another by a series of rotational movements.

A preliminary is the removal of the cylinder head (see
Chapter XXVI).  Then the valves must be removed by compressing
their springs slightly to allow the spring-retaining collet or key to
be withdrawn ; between cach spring and its collet is a washer or
cup, shaped in such a way as to prevent the collet from moving
out of the valve stem slot while spring pressure against it is
maintained.

Each valve head has a slot across it so that it may be ground in
with a large screwdriver, or a special valve-grinding tool. The
movements of the valve while it is being ground should be a series
of half-turns, the valve being lifted between each movement before
it is rotated back. They may be stated thus: half-turn forward ;
Lift ; half-turn back ; lft; half-turn forward, and so on, until
squeaks or the stiffness of turning make it evident that a fresh
application of grinding mixture is required.

Some motorists grind in their valves by a continuously rotating
movement in one direction only ; but that is not the best plan, for
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more reasons than one.  But when the semi-rotating movements
and reversals are adopted, the valve under treatment should be
given a full half-turn after every six or cight strokes, and the end
of that half-turn taken as the beginning of the next in the same
direction. Imagine that the valve seating in the cylinder head were
marked as the face of a clock, and the valve notched or scratched in
line with “ 12 o'clock " ; the first half-dozen oscillations of the
valve would carry the notch to *“ 6 o’clock ™ on the cylinder head
scating, and back to “ 12 o'clock”; but the second half-dozen
should procecd on from “ 6 o'clock " to 12 o'clock " and back.
When the full dozen oscillations are complete, the valve will haye
had every part of its scating ground into every part of the cylinder
head seating. Full and continuous rotational grinding (as distinct
from oscillating movements and lifting before reversals) tends to
cause grooves to be cut in the seatings by the grinding medium,
and subscquent leakage may occur on that account.

Before a fresh application of grinding compound is made, the
previous application should be wiped off, and an inspection of the
scatings made to note whether all signs of pitting have been
removed. When that state is observed the valve should be ground
in for half a minute or so with oil only, the seatings and all parts
adjacent to them being thoroughly cleaned as a preliminary.
Finally, the oil should be cleaned off.

If all the valves are removed at one time they should be marked
carefully, so that they can be ground in and refitted to their original
scatings, for, although they arc interchangeable when new, they
are not so after lengthy use, and if they are *“ mixed up ™ a very
long grinding process will be needed to make them seat properly,
1.e. without leaking.

After the cylinder head has becn refitted, the valve clearances
should be tested and reset, as described in a previous chapter
(see page 138), otherwise the valves may not seat properly because
of too small a clearance or none at all; and nothing will causc
valve burning, pitting, and the need for regrinding quicker than an
imperfectly seated valve.

If any doubt is experienced as to whether valve grinding is
needed or not, the compression should be tested, for, although there
are other causes of a poor compression, valve leakage is the most
usual. The test is made by rotating the crankshaft slowly by
means of the starting handle, and noting whether the resistance to
rotation is appreciable at every half revolution. Each four
successive compressions should be approximately cqual. Loss
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may not be evident by the hissing of a leak, for rarcly is the
latter heard. .

The novice should make weckly or even daily tests of the
compression with a new car, so that he may become experienced in
judging what resistance is needed to overcome cach one when the

valves, ete., are in good order.  Thus he will be able to realize when
deterioration pecurs or commences.

After the valves have been reground the compression may not
be immediately and oby iously better than before ; but it should be
greatly improved after ten miles or so have been run, causing the
valves to *“ hammer 7 themselves down to a dead smooth seating.
But if leaks are hieard when the first test is made after regrinding,
one has a sign that something is holding a valve off its scat perhaps
a particle of detached carbon, or some grit, 1s responsible, or maybe
the regrinding was not properly u)mph ted. As a rule there is,
then, no rclmd\ except to carry the process through again; at
all events, if a run for a mile or so does not stop the leak, it would
be very unwise not to take off the cylinder head a second time and
put things right at once. That possibility is mentioned, however,
merely to indicatc how extremely careful one should be to ensure
that cvery seating is absolutely clean, and that there is no loose
carbon inside the eylinders or head when the valves are refitted.

12—(5304)



CHAPTERFXXIX
BEARING ADJUSTMENTS

Tue process of adjusting, or ** taking up,” the bearings of an x_-n{qinv
is not one that should be attempted by anyone _\\'1}() has not ,\(*.1\.\‘(1
an apprenticeship at the work ; at all events, it is \\:ork 10(11?1111154_
a high order of skill and a great deal of experienee.  Some amateun
mechanics, who are also motor owners, are able to un(llortz.).kc this
work on their own cars, but they form a very small minority, and
the average motorist will be well advised not to attempt it. He
will probably make matters worse, or run the risk of a melted
bearing by overtightening it. . Lo ) A
The need for engine bearing adjustments sh(.mld not arise .unt}l‘
the car has covered between 20,000 and 3}),()00 miles ; butl T:lVLjH.lg
an engine unduly—on the lower gears, for cxa‘mplo— or insufficient
oil in the crankcase sump is conducive to rapid wear, while a poor
grade of lubricating oil will have sim_ilar cffect. ) ay
" Laose and worn bearings are indicated by 1‘(;1:111;1}' taps " (or,
in extreme cases, by knocks), varying with the engine speed. vIn
the initial stages, the tapping may be heard (m]_\" when the engine
is “over-run ” by the car, as when the throttle is closed \\"llh.' the
car is running downhill.  But it requires a good deal of (‘.\])(‘rllk‘-l.](‘("
of car faults to distinguish between a bearing knock and one arising
from some other source, and the average owner sl_mul(l call in
expert adviece whenever he hears strange noises Issuing from the
car, no matter whether he suspects bearmg_ slac_knvs:\‘ or not. It
should be remembered that when a knock arises 1r<)‘m any part, th(:
causc of the sound will rapidly become intvnﬂhvd,’i‘m‘ the .\'Iac.lfm-\:\
thus inferred permits * hammering " to occur. lhcrtl-furv, if tl'w'
“stitch in time " be neglected, there may be n-latl\w‘-‘ly h(‘il\_\
expense in obtaining rcplacvpn:nts. becausc tln part may : ll1f1n?n-1tt.1
itsclf to picces,” and ]-)zlvcy.'%'ln’ll.léll‘ or \\'or.lx'c ch(:ct uplo‘nil(l)t“u){{g:‘a: s,
Neglect of “ unauthorized " noises is fatal to economy pkeet
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CHAPTE RN XX
FIRING ORDER ; FLYWHEEL MARKINGS
IGNITION TIMING

;. ENGINE AND

Tue order in which the ignition oceurs in the cvlinders of both
" Standard " models is 1, 3, 4, and 2, viewing the cylinder next to
the dashboard as No. 1. On the flywheel rim is stamped an arrow
which, when it is brought to the top in line with the centre of the
cylinder bores (i.c. immediately over the ecrankshaft), indicates
that the pistons in cylinders Nos. 1 and 4 are at the top of their
strokes—or, as it is usually termed, at top dead centre. One of
them will be at the beginning of its firing stroke, and the other
about to commence its induction stroke : ** which is which * can
be ascertained by noting which inlet valve rocker commences to
open its valve, when the flywheel is rotated from that point through
10 degrees in its normal dircction of running.

Both models are ““ timed ** alike in regard to ignition and valves.
The normal setting for the magneto is such that, with a fully retarded
ignition, the points of the contact breaker scparate at the top
dead centre of the firing stroke, which affords the full range of
movement of the cam ring for advancing the ignition from the
driving seat.

The magneto coupling provides a vernier type adjustment, for
there is one more projection on one side of the rubber disc than
on the other, and the plates are formed to accord. Before dis-
mantling the coupling, a line should be scratched straight across
the peripheries of ‘the three units, so that the latter can be
reassembled without doubt in their original relationship.

If the timing is not correctly reset, the engine will be cither
prone to knock unduly with a fully advanced ignition control, and
© kick back " when it is started (implying too carly a timing), or
be sluggish in climbing hills, and refuse to-attain its original
maximum speed on any gear ratio, because the timing is * late.”

The valve timings arc as follows- -

Exhaust valve opens when the flywheel still has 457 to pass
through to bring the piston to its bottom dead centre, and closes
on the top dead centre.

Inlet valve opens 10° beyond top dead centre of induction stroke.
and closes 45° after bottom dead centre.
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Each exhaust valve is, therefore, open during 225° of flywheel
rotation, and cach inlet valve during 215°.

If at any time the camshaft driving chain is removed, the valves
may be retimed by observing one valve only, though, as a chcck‘to
the process, two may be selected, one inlet and one exhaust.  The
following procedure is advised— -

Turn the flywheel until the arrow stamped on itf rim is in the
top dead centre position. Then turn the cam‘shatt until ,\0. I
exhaust valve opens ; continue to turn the shaft slowly until the
valve closes, and the valve clearance gauge can be inserted between
the rocker and the valve stem, taking care that the pushrod and
rocker are in firm contact. Hclding the camshaft firmly in that
position, refit the chain.

CHAR REREX X XI
THE ELECTRICAL EQUIPMENT

ELEMENTARY INFORMATION.

Tne electrical equipment of * Standard ™ cars, apart from the
magneto, consists of the following main components—

1. The dynamo, which generates electric current to charge

2. The battery, or accumulator, which stores the current for use in

3. The lamps, engine-starting motor, and horn.

. The automatic cut-out, which prevents the battery from

discharging back through the dynamo at low speeds.

5. The wiring, which conveys the current from dynamo to battery
and thence to the lamps, starting motor, cte., and

6. The switches, which control the supply of current from dynamo
to battery, and from the latter to the lamps, cte.

THE DYNAMO.

The dynamo comprises a fixed shell supporting the ficld magnets,
within which is a rotating unit, consisting of the armature and the
commutator ; held in contact with the latter by springs arc the
brushes, formed of compressed carbon, which collect from the
commutator the current generated by the rotation of the armature
within the “ field 7 of the magnets ; from the brushes the current
is led away to the insulated wiring.

Running on ball bearings that need very occasional lubrication,
the armature consists of great lengths of thin insulated wire, closcly
wound on a spool. It requires no attention or adjustment. The
ends of the wires of which it is formed are attached to the copper
strips which, with insulation between them, form the commutator.

The latter will run for a very long time, sometimes for years,
without attention, so long as it is kept free from oil and dirt. It is
advisable, nevertheless, to inspect and clean it occasionally—say
once in three months—in order to remove any carbon dust (rubbed
off the brushes) that may have accumulated on the adjacent parts,
and to note whether the copper strips are smooth and not grooved,
the latter a sign of grit, which may be cither loose or an imperfection
in one of the brushes.

It should not be expected that the copper strips will be found
bright and polished ; their natural colour is brown. But if they
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should be rough, blackened or greasy, the surface should be cleaned
by means of a picce of fine glass-paper, pressed lightly upon it with
one finger while the armature shaft is rotated.  Emery paper should
not be used, and any copper dust caused by the cleaning process
should be wiped off the interior parts with a soft rag.

The blackening of the segments or strips will probably be due
to onc of the brushes making imperfect contact with them ; in that
case, the freedom of the brushes to move in their guides should be
tested.  If the spring that presses upon a brush is lifted, the latter
should be quite free to move up and down. If it does not do so,
the cause should be ascertained and remedied ; but it is a very
unlikely happening, one which is probably due to the presence of
grit on the sides of the brush—or, after very lengthy use, to the
brush having worn away to such an extent as to need replacement.

THE BATTERY OF ACCUMULATORS.

Without entering into a detailed description of the batrery, it
can be said to consist of a series of cclls, cach containing a number
of positive and negative plates coated with a special paste in which
chemical action or reaction occurs when clectrical energy is passed
into or taken from the battery; the plates are immersed in an
* ¢clectrolyte,” a mixture of sulphuric acid and distilled water.

The battery is a means of storing clectrical energy, ready for usc
when required.  In one sense it is the only vulnerable part of the
clectrical equipment, which means that it is the item that suffers
direetly from neglect or ill-use more than any other. It is out of
sight, and too often out of mind. And yet its needs are few and
simple.

Negleet of the battery consists, as a rule, of not maintaining the
correct level of the electrolyte.  The distilled water constituent of
the latter is constantly evaporating when the electrical equipment
is cither in use or out of use ; but the acid is not reduced in quantity
in the ordinary course, only when the electrolyte leaks or is spilled.
Consequently, the replenishment that is essential to the satisfactory
working and lengthy life of the battery consists of nothing more
than occasionally adding a little distilled water—not tap-water or
rain-water, for cither of those is harmful.  Distilled water st
invariably be used. It can be obtained from any drug store by the
pint or the quart for a few pence.

The correct level of the electrolyte is approximately a quarter
of an inch above the tops of the plates. That infers that cach cell
must be replenished until the liquid can be scen through the vent
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holes at the tops of the cells, though the latter should not be
“brimming full.” It is to be noted, however, that cach cell must
be independently replenished ;  they are not in communication,
except by means of the exterior * bridge pieces '’ which couple
them together electrically.

Negleet to replenish the clectrolyte (a process that should be
completed every two wecks in summer and every month at least
i winter) has two results.  In the first place, it reduces the capacity
of the battery, preventing the latter from storing a full supply of
current ; sccondly, it leads to the deterioration (the © sulphating ™)
of the plates, so that they may be permanently reduced in their
capacity for storing electrical energy. Excessive neglect will
prevent the engine-starter and lamps from being used, rendering
a new battery necessary.

[l-treatment of the battery is mainly caused by discharging it
too much or too rapidly by the excessive use of the engine-starter.
The latter makes very big demands for current and will completely
“empty 7 a battery, for all practical purposes, in a comparatively
few minutes.  For that reason, the starter switch should be used in
moderation. If the engine is reluctant to run under its own power,
the cause of the reluctance should be found out and corrected ; the
trouble should not be laid at the door of the starter, and the latter
should not be expected to counteract the failings of the engine.

It should be borne in mind that the battery doces not contain
an inexhaustible store of clectrical energy ; it cannot give out
more current than is put into it. If, thercfore, the car is used
mainly on short runs at rather low speeds, it is quite possible for
the demands of the starter to exceed the supply gencrated by the
dynamo. As a rough guide it can be taken that the dynamo
should charge the battery one minute for every second the starter
1s in use, so much more rapidly does the latter draw upon the
battery than the dynamo “ feeds 7 it.  For that reason the dynamo
charging switch on the instrument board should always be “on”
when the car is running, unless very long runs—of, say, 100 to
150 miles—are made without a stop and without using the lamps.

Under normal conditions, the set of five lamps use less current
than the dynamo generates from minute to minute, and the battery
will keep them supplied for six or eight hours, even if the dynamo
is not charging it. But, all the same, the charging switch should
always be “ on " when the lamps—or any of them—are in use, so
that the battery may be kept in a fully charged condition, ready to
meet the demands of the starter.
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THE STARTING MOTOR.

The starting motor closely resembles the dynamo in its general
design and construction, and the attention it needs 1s of a similar
character. Ifit will not start or turn the engine, the fault is probably
elsewhere; for example, in the depleted condition of the battery;
not in some derangement of the starter itself. It is not directly
connected to the dynamo, but draws upon the battery when its
switch is operated, the latter permitting current to pass through
the brushes to the commutator and cause the armature to rotate.
When that occurs, the pinion on the armature shaft antomatically
moves endwise and engages with the gear ring on the flywheel,
rotating the latter at a speed which enables the engine to function
after a second or two, and start running under its own power.

But, as already suggested, the starting motor cannot correct
any deficiency of the engine ; nor will it start the engine if the
petrol or the ignition switch is turned “ off.”  There are only two
further points to be noted in connection with the use of the starter,
(1) If the enginc starts and then shows signs of stopping when
the starter switch is released, the switch should not be operated
again until the engine has actually ccased to move ; attempting
to make the starter pinion engage with the rotating gear ring on the
flywheel is liable to cause damage to the teeth of both units.
(2) The starter switch should be released immediately the engine
commences to run, the latter sometimes being made evident by a
noise representing something between a series of “* clicks ™ and a
succession of “ knocks,” quite distinet from the regular * hum
of the starter gears that occurs before the engine picks up.

THE AUTOMATIC CUT-OUT.

This device requires no attention from the driver; it is purcly
electromagnetic, its function being to disconnect the dynamo from
the battery at a time when the * pressure ™ of current in the latter
exceeds that generated by the dynamo. DBut for its presence in
the circuit, the dynamo would attempt to act as a motor at low
speeds or when the engine was stationary and the charging switch
“on,” and the cffects would be a waste of current from the battery
and burned scgments of the dynamo commutator.

The cut-out is a very reliable device ; nevertheless, it 1s advisable
to move the charging switch to its ““ off ” position when the engine
is stopped for more than a few minutes, as a precautionary measure,
one that will prevent the battery discharging back through the
dynamo, even if the cut-out should fail to function.
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THE DYNAMO FUSE.

Contained within the switchboard of the clectrical outfit is the
dynamo fuse. It serves to prevent the  overloading ™ of the
wiring, and the burning out of the dynamo windings and cables in
the event of a loose or broken connection in the battery circuit,
giving rise to a high resistance to the passage of the current
gencrated by the dynamo. It is, in effect, a ““safety valve,” and
consists of a short length of a special kind of soft wire with a low
melting point, which ** blows " or fuses before any serious harm can
be done to other parts in the event of a derangement occurring.

As a rule, the melting of the fuse denotes a loose, corroded or
disconnected terminal in the battery circuit, cither on the battery
itself or behind the switchboard. But it can also occur if the
frayed cends of two wires make contact behind the switchboard, or
if water enters the latter. Sometimes it is due to the fuse wire
becoming loose in its holder, especially if the latter has been
disturbed.

If a fusc “ blows,” an cffort should be made to find the cause,
otherwise it is not improbable that the new one will follow suit,
cither immediately or at some awkward moment. Spare wire will
be found within the switchboard, and one of the first things the
new car owner should do, after taking delivery, is to find out where
the fuse and the spare wire are located, and how to get at them
(see page 182) ; he should not wait until the fuse blows and then
be compelled to scarch for it.

One sign of a blown fuse is a refusal of the ammeter hand to move,
no matter how fast the engine is run.  That condition implies that
the dynamo is not functioning, and that the batteries are not being
charged.

THE AMMETER.

The dial with a small hand moving over its face, located above
the switches on the lighting switchboard, is the ammeter or ampere-
meter.  This instrument indicates the rate at which the battery
is being charged or discharged ; it gives no indication whatever as
to the state of the battery, whether it is fully charged or discharged.
Its purpose is to show the driver when or whether the dynamo is
functioning, and, if so, at what rate. Its hand should commence
to move towards the side of the dial marked “ charge,” when the
car on top gear is running at over 15 m.p.h. or so, and at propor-
tionately lower speeds on the other gears; or, alternatively, when
the engine is accelerated somewhat beyond its slow-running or
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idling speed when the car is stationary.  With the car running at
25 m.p.h. or so, the charging rate should be shown at approximately
cight amperes, if no lamps are alight.  If the rate is much below
that figure it is probable that, in the casc of the 11 /h.p. * Standard,”
the dynamo belt requires tightening, though a slipping belt is usually
shown by the ammeter hand oscillating violently at fairly high
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A—Switch levers. C-—Sockets for inspection lamp
B—Screws holding levers and eover plate, adapter,

Another cause of a low charging rate is a dirty commutator of
the dynamo, a fault already referred to, while oscillations of the
ammeter hand are sometimes due to the insulating strips between
the scgments of the commutator ** standing proud " of the copper,
preventing the brushes from making continuous contact with the
latter.  But that is a failing unlikely to develop until two or three
vears have passed, il then, and one that should be corrected by an
clectrical mechanice,

When the lamps are alight the ammeter indicates the excéss of
current generated by the dynamo over that used by the lamps ;
or, if the engine is running slowly, the hand may move to the
“discharge " side of the centre, showing that more current is being
used by the lamps than the dynamo is generating.

THE LEFBCTRICAL EQUIPMENT I
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LAMPS AND BULBS.

Of the five lamps with which * Standard " cars (those on the
11 h.p. are 6 volt, and those on the /4 h.p. are 12 volt) are equipped,
two of them—the headlights—are adjustable as to focus. This
feature cnables a beam of light of a different nature to be secured,
viz., onc more or less concentrated or more or less diffused. A
concentrated beam illuminates distant objects better than a diffused
one, while the latter is of benefit in that it shows up the nearby

IF1G. 101.—THE SWITCHBOARD OF F16. 102.—BULB-HOLDER OF
THE C.A.V. LIGHTING AND START- l.ucas LAMPS ON 11 H.P.
ING EQUIPMENT ON THE 14 H.P. ‘“ STANDARD.”

‘ STANDARD.” A—Movable fibre dise.
The arrow indicates the embossed plate which B—Tixed ‘}'\‘ .
covers the fuse and encloses spare tuse wire, (" Sockets for cuble ends,
Above it are the three plunger switches for 1) ~Three aptional notehes for use
dynamo and lamps, the former on the extrem when focusing.
left-hand. At the top is the ammeter, with its
hand seen in the zero position.

roadsides better. Usually a compromise adjustment is adopted,
though some drivers prefer to have the offside headlamp adjusted
to give a concentrated beam, and the nearside one a widely
diffused light.

It is not so much, however, to afford the driver a means of
adjusting the beam with a given lamp bulb that the makers provide
focus adjustment, as to cnable the lamp to be adapted to the use
of diffecrent kinds of bulbs.  The lattcr vary considerably in the
shape, size, and position of the filament, and it is always advisable,
when a new one is fitted, to test the focus adjustment and to vary
it as required to suit the ideas of the individual.

The clectric equipment of the 17 /.p. * Standard ™ is a Lucas,
and the means of adjusting the lamp focus differs from that of the
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C.A V. outfit fitted to the 74 h.p. * Standard.” In the Lucas
headlamps the " bayonet ™ fixing for the bulb has three pairs of
notches, nstead of one pair as usual, and the focus adjustment is
made by utilizing one or other of the additional notches.  The best
way of adjusting the focus is to take the car on to a straight and
level road, and engage the bulbs in cach of the three pairs of notclies

I'1G. 1o3.—Lucas HEADLAMP OF IT H.P. * STANDARD.”

This view shows how to grasp the rim of the front glass to rotate it partially prior
to its removal,

in succession, noting which position gives the best illumination, or
the light that appeals as being the best to the driver.

In the C.AV. (14 ).p.) headlamps the focus is adjusted by moving
the bulb holder backward or forward. It is secured by a milled-edge
and slotted serew lying horizontally below the rear extension of
the lamp ; there is a second (vertical) serew on some lamps, but
this merely sccures the terminal sleeve of the cable. When the
horizontal screw is slackened the lamp-holder can be moved readily,
but it is to be noted that a slight movement of the bulb backward or
forward makes a great difference in the shape and character of the
beam. The screw should, of course, be retightened when the best
focus has been secured ; a coin can be used in the slot instead of a
screwdriver, cither for slackening or tightening the screw.
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To fit a new bulb (or adjust the existing one in the Lucas lamps)
it 1s necessary to remove the front glass or “ door.”” The Lucas
front glass is secured by means of a * bavonct ™ fixing between the
rim and the body of the lamp.  On the top of rim and lamp will
be seen two “ pips,” and these will be in linc when the front is
properly fixed.  (In some cases an arrow is provided instead.) To
remove the front, the rim should be gripped firmly with both hands
and turned towards the left (viewed from the front of the car) ; it
will move about an inch and can then be pulled forward clear of

Fic. 104.—Tue LATEST PATTERN C.AV. HEADLAMP WIEH A
‘ BAYOXNET " FINXING FOR THE I'RONT (GLASS.

The latter is secured by small pins in the rim, which fit into slats on the body, th
front then being rotated clockwise until it is locked by the spring elips.  Toremove
the frontitisrotatedanti-clockwise and then drawn forward.  The milled-edged and
slotted serew below the extension of the bulb-holder locks the focus adjustment,
and o bavonet fixing is used for the cable terminal, in place of a seeond locking serew

in the alternative pattern,

the lamp.  Torefit it, the ' pip " on the rim must be approximately
an inch towards the left of the other (or the arrow that much to the
left of the centre), before the rim can be pushed on—evenly all round
—and then turned to the right until the * pips " are in line again, or
the arrow is central.

The front of some C.AV. headlamps is held by two hinge-pins ;
both of the latter should preferably be removed, for though it is
possible to hinge the front glass forward after removing one pin
or the other, it is usually easier to remove and refit the rim to the
body when both pins are taken away. 1f difficulty is experienced
in removing the rim, a screwdriver can be inserted between the halves
of the hinges to prise thesc apart; but it should not be used
elsewhere, owing to the likelihood of the thin metal of the rim being
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buckled. In other C.A.V. headlamps the removal of the front
glass is effected in a manner similar to that mentioned as applying
to the Lucas.

CLEANING THE REFLECTORS.

If the reflectors of the headlamps should become dusty or tar-
nished, great care should be taken in cleaning them to avoid making
scratches. The highly polished surfaces are extremely sensitive, and
dust should be removed with a soft cloth very lightly applied.

On no account should ordinary metal polishes be used on the
reflectors; it will scratch the surface and lower the lighting
cfficiency. If they become tarnished, a soft and clean chamois
leather or a piece of Sclvyt should be used with a small quantity of
jeweller’s rouge.  But normally the reflectors will not tarnish, and
the only form of cleaning they will need 1s a carcful dusting and then
a light polish with a soft chamois leather.

ELECTRICAL FAULTS AND REMEDIES.

Reference has already been made to some of the defects that can
develop in the clectrical equipment, and though it is well that the
owner should be aware of their possible occurrence and of others,
it can be said that every item of the equipment has now been brought
to such a state of perfection that troubles are rarely experienced,
so long as the driver gives due attention to the replenishment of
the battery, and does not use the engine-starter unduly in proportion
to the periods during which the battery is under charge. If the
battery be replenished with distilled water regularly (as specified
on page 170) and the starter is reasonably used, it is highly
improbable that any of the following faults or other troubles will
be experienced until the car has been in use for some years. The
possible cause or causes in cach case is specified under the individual
defect.

DYNAMO NOT CHARGING (AMMETER NOT REGISTERING).

Charging switch * off.”

FFuse wire “ blown ™ (melted).

Engine speed too low.

Dynamo belt slipping (on 71 h.p. ** Standard).

DYNAMO CHARGING ERRATICALLY.
Belt slipping (on 11 i.p. “ Standard ™).
Loose terminals on dynamo or in switchboard.
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Commutator brush tight in holder,

Commutator greasy or dirty.

Commutator worn or rough.

Insulating strips of commutator too high in relation to copper
segments.

Loose connection on battery.

Loose fuse wire.

LAMPS GO OUT SUDDENLY.
Broken wire or loose connection on battery or in switchboard.
Switch moved to “ off ™ position.
Bulb filament * blown ™" (new bulb required).

LIGHT DIMINISHES.

Battery run down.

Short-circuit in onc of the cables.

(To detect the existence of a ™ short,” turn off all lamps and look
at the ammeter to sce whether it registers a discharge. To trace
in which circuit the short is occurring, switch off the headlights and
note whether side light improves ; if not, put on the headlights and
switch off the sidelights, then noting whether the former improve.
The fault will be in the lamp circuit that must be switched off to
improve the light in the other lamps.)

LIGHTS FLICKER.

Loose connection in switchboard, on battery or elsewhere.

Lamp-holder contacts faulty.

(Note whether steadiness is secured by pressing the bulb into
firmer contact with the spring plungers in the holder. If so, a
little more solder may be needed on the bulb *“ pips,” or a cure may
be effected by an exchange of bulbs with another lamp.)

BRILLIANCE OF LIGHT VARIES WITH SPEED OF CAR.

Battery connection loose or broken.

A POOR AS DISTINCT FROM A DIM LIGHT.
New bulb required.
Lamp out of focus.
Dirty reflector or bulb.
Battery nearly exhausted.
Lamp bracket bent, throwing beam up or down too much.
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ENGINE STARTER WEAK.

Battery ncarly exhausted, or acid level Tow.

Loose terminal on battery or elsewhere.

Motor commutator dirty, greasy or badly worn.

Engine partially seized or oil too thick owing to low atmospheric
temperature.

Fi6. 105.—I.UCAS SWITCHBOARD ON I H.P. ““ STANDARD,"' WITH
CovER Prate REMOVED,
A—Carton containing spare fuse wire, E—Automatic cut-out,
B—Dynamo and magueto switch, F—Tuse-holder.
(—Switch for larv G—Terminals of various cables,
IN—=Socketsforins

pection lamp adapter,

STARTER PINION FAILS TO ENGAGE. j

Loose connection on starter switch.
Pinion stiff on its shaft (o1l required).

|
[
STARTER PINION REMAINS ENGAGED. ?

Lubricate shaft and release the pinion by rotating the flywheel |
backward. l

REPLACING A FUSE.
On the 11 h.p. “ Standard V' the fuse is made accessible by
removing the screws that pass through the centre of the ignition

left is

On the

13—(534)

[
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and dynamo switch levers. - The latter must be drawn off, after
which the front plate of the switchboard will come away, exposing
the terminals, etc., within. The fuse wire in usc is attached
to a fibre plate supporting brass clips; between  the flexible
ends of the latter the fuse is arranged, serving to connect the
“ forks,” or split brackets, into which the fuse holder slides.  Sparc
wire is contained within a carton to the left of the ammeter.

When a new fuse is fitted, or the old one inspected, care should
be taken to note that it is firmly held or pinched by the holder
when the latter is pushed into place.

On the 74 h.p. *“ Standard " the fuse holder is exposed by the
removal of the oval plate sccured by two screws below the three
switch plungers. The same plate also forms a receptacle in which
several lengths of spare fuse wire are stored. When refitting this
plate, care should be taken to ensure that the strip of fibre, originally
in place to prevent the spare wire from falling into the switchboard
interior, is refitted with the screws passing through the hole at each
end. If the spare wire drops inside the board, it may short-circuit
one or other of the terminals and cause trouble.

Shunt brush position altered
Copper dust between segments

Brush position altered.

L. Brushnot bedding.

Charging switch off
Switchbox fuse blown
Belt slipping.

Loose terminal nuts.
Greasy or dirty.
Worn.

Tight in holders.

No spring t

Greasy or dirty.
Worn or rough
Loose fuse.

Loose connections.

Dy~Navo.

THE

IRREGULARITIES OJF

TO PPOSSIBLE

——BRUSHES
“—COMMUTATOR

— SWITCHBOX
L BATTERY
SHUNT CIRCUIT:

—DYNAMO

— CHARGING SWITCH ON AND FUSE INTACT

FFAULT-FINDING TABLE RELATING

107.

16,

INTERMITTENTLY ——
OR LOW OUTPUT

CHARGING

3

CHARGIN

DYNAMO

DYNAMO CHARGING
WITH EXCESSIVE

OUTPUT



MOTOR SLUGGISH
OR FAILS TO =
MOVE ENGINE

ENGINE NORMAL
“WHEN TURNED
BY HAND

F16. 108.—FAULT-FINDING TABLE CONCERNED WITH THE STARTING MOTOR.

— MOTOR

—OPERATING SWITCH

L—BAT’I’ERY

—BRUSHES

il

i

LCOM’M UTATOR ——"I

Engine partially or entirely seized

Oil too thick for winter use.

Loose terminal nuts.
Greasy or dirty.
Worn.

Tight 1n holders

No spring tension
Greasy or dirty
Wom

Loose terminal connections.

Exhausted.
Bad connections.

Acd level Iowv

F INSUFFICIENT ILLUMINATION

LAMPS —

'— LIGHTS FLICKER

Lamp badly set on bracket.

Bulb discoloured through use.

Out of focus.

= BRILLIANCE VARIES WITH SPEED OF THE CAR

Dirty reflector or bulb.

:_ Battery exhausted.
~ LIGHT WHEN SWITCHED ON, BUT GRADUALLY DIMINISHES

Battery connection

loose or broken.

— = Loose connection.
L_* Lamp adapter contacts faulty.

FI1G. 109.—FAULT-FINDING TABLE DEALING WITH DEFICIENCIES OF THE Layps.



CHAPTER XXXII
COSTS OF RUNNING AND UPKEEP

O~E of the characteristics of ** Standard ” cars in which the
manufacturers justly take pride is in regard to the low cost of upkeep
and running expenses in general, for there is no doubt that cither
the 11 h.p. or the 14 ii.p. model will bear comparison with favourable
results on that account with other makes of similar passenger
sapacity, performance, and comfort.

Unfortunately, however, it is impossible to state definitely what
amount per annum or per mile will represent upkeep costs as applied
to all cases. The cost per mile, for instance, is to a very large
extent dependent upon the annual mileage, because of the *“ fixed ™
charges (such as garage rent, taxation, insurance, cte.), which are
the same per annum, irrespective of the distance covered by the
particular car.

Then, too, there are several factors that enter into annual and
mileage costs that arc known only to the individual owner. The
class of road (good or bad) on which the car is usually run, the naturc
of the district (hilly or flat), the average load and speed, and last
—but not least-—the driving mcthods employed and the amount
of care devoted to upkeep.  All of these appreciably affect the costs
of running. It is possible, nevertheless, to give an approximate
idea of expenses concerned with each model, on the assumption
that a given mileage per annum will be covered, that the conditions
of running will be normal, and that the driving methods and care
bestowed upon maintenance work will be reasonable. It must
also be assumed that the owner will attend himself to the lubrication
of the car and the required adjustments of the brakes, ete.

On that basis the following tables can be held as showing
approximately how much the actual running and upkeep costs will
amount to ; they have foundation in the experiences of a number of
users, whose ability as drivers and mechanics varies considerably,
and whose demands upon their cars are also dissimilar.

In addition to the items specified in the following tables, some-
thing must be added for interest on capital and for depreciation.
Interest on capital can be put down at 5 per cent on the value of
the car. Depreciation will vary according to the mileage and the
carc bestowed upon the chassis and bodywork ; on the basis of
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UPKEEP COSES O 11 m.2. ** STANDARD "
(Average of Three Years' Running)

Four-seated open car ; average load three adults ; stored in private
garage ; used mainly in moderately hilly and undulating districts
with fair roads. Value £233.

ANNUAL MILEAGE.

‘ 5,000. 10,000,

o (s R 4 L 5 d

Insurance (** Tariff " Rate) I2) 158 — 12 15 -
Car Tax : | 12 —Q- 2 - -
]3ri\'ing Licence ‘ 5 W 5. =
Petrol, 35 m.p.g. : g : 5 ; 1 - = 22 = =1
’()11 3 3 F ; i ’ i " 18 — T I6H =
Lyres (Balloon, 28 x 495 m.) . . (s o 16 15 61
Repairs and Renewals (Average of 3 years) | 10 — 20 = -
555 9@ 8511 6

Cost per Mile . 3 . . g ‘ 2:65d. 2:05d.

UPKEEP COSTS OF 14 1.p. " STANDARD #
(dwerage of Three Years' Running)
Five-scated open car; average load four adults ; stored in private

garage ; used mainly in moderately hilly and undulating districts
with fair roads. Value £345.

ANNUAL MILEAGE.

5,000. |  1o,000.
| L. 4 L & 4
Insurance . . i " ; . : I§915 — 15 15 —
Car Tax v : Iy - - 14 - -
Driving Licence = | 5 — | 5 -
Petrol, 28 m.p.g. ! 13 10 — P =t
Oil . . ' : 3 — — 2 =
Tyres (Balloon, 30 % 5-25 m.). ; : £ . - B 2y = =1
Repairs and Renewals (Average of 3 years) . Tol S — 20 — —
|
‘ 66 4 - 103 — -
= ; i Y =
Cost perMiale : 4 . [ 3-r1d 2:47d

! At prices current when tables were prepared.
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5,000 miles per annum 121 per cent is a fair allowance, and 17} per
cent for 10,000 miles.

The cost of tyres has been estimated on the assumption that
cach cover will average 10,000 miles, and that at the end of the latter
milcage a new air tube will be required. In regard to repairs and
rencwals, it is highly probable that in the first twelve months the
cost will be considerably less than the figures quoted ; in fact, apart
from very small items, repairs may be practically nil, though here,
again, a great deal—if not everything—will depend upon the
individual owner. There is really no need for expert assistance
in connection with the essential work of upkeep, but if the owner
calls in or visits a repairer on each occasion any little adjustment
is needed, the cost of “ repairs ” will naturally mount up.

CHAPTER. XS6XT111
CARE OF TYRES

ONE of the items concerned with running costs, wherein the careful
driver can economize to no small extent, is that rclating to tyre
repairs and renewals.  In the first place, the life of a tyre is very
largely dependent upon the maintenance of the correct inflation
pressure, for if a tyre be run under-inflated the * cords 7 of the
cover arc cxcessively bent or flexed, and, rubbing against one
another, give rise to friction which, in turn, causes chafing of the
strands and a premature burst.

With balloon tyres, inflation pressures are even more important
than in the case of the high-pressure variety, for the reason that a
reduction of a given extent in pounds per square inch represents a
much bigger perecentage drop ; the comparatively few complaints that
have been made as to short mileage-life of balloon tyres arc nearly
all due to neglect and carelessness in regard to inflation pressures.

It is, however, impossible for anyone to judge the pressure of a
tyre by mere inspection of it as the car stands, loaded or unloaded ;
the use of an efficient gauge is essential, and, as mentioned in an
carlier chapter, it is advisable to apply it to each of the tyres at
least once a week, no matter whether the car has been used or has
stood in its garage since the pressures were previously tested.
Practically all air tubes are slightly porous, hence their tending to
lose air pressure, even although they are stationary.

The correct tyre pressures vary according to the individual car,
and are dependent upon the actual size of the tyres and the laden
weight, but it should not be surmised that the total weight of the
car and 1ts load is equally divided between the back and front
wheels 5 that is not the case, for the laden weight of the rear tyres
is considerably greater than that of the front ones.

In the interests of economy it is highly desirable that the owner
of a new car should at the earliest opportunity run it on to a public
weighbridge and have its laden weights taken.  IFor that purpose
the car should carry its usual complement of passengers, and should
first be weighed with the front wheels only resting upon the weigh-
bridge and then with the rear wheels only in position. It is
important to note, however, that the laden weights are required,
for, unless the passengers are aboard when the weights are taken,

189
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considerable discrepancy will occur if the inflation pressures are
then caleulated.

The following tables will serve as a rough guide in connection
with the balloon tyre sizes fitted to © Standard " cars, but it should
be noted that the weights given assume that in two-seaters half of
the weight of the front passengers and the whole of that of the
occupants of the dickey seat are carried by the back axle, and that
in four and five-scaters and saloons the total passenger weight is

F16. 110.—THE EQUIPMENT OF THE T H.P. “* STANDARD ”’ FOR
SPARE WHEEL AND TYRE REMOVAL.
At the top is the jack handle, the jack being below on the right. In the centre is
the ® magazine ™ wheel brace, which retains the nuts as they are unscrewed and
holds them ready for replacement,  On the left is the tyre lever for Dunlop balloon
tyres, and below is the tyre pump,

proportioned as to two-fifths on the front axle and three-fifths on
the rear one. But this basis in either case can only be viewed as
approximate, for the weight distribution depends not only upon
the way in which the car is loaded, but also upon the weight of the
individual passengers. It should be repeated, therefore, and
emphasized, that the only way in which to obtain knowledge as
to the correct inflation pressures of any car is to have its laden
weights taken, and then to consult the tyre manufacturer’s table
of loads and pressures.  The third table herewith shows the pressures
recommended by the Dunlop Rubber Co. in connection with their
balloon tyres as fitted to  Standard ” cars.

DRIVING METHODS.

Next to consideration of inflation pressures, the most important
factor in tyre life is the way in which the car is driven. Violent
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TABLE 1
Tyre Sizes AND WEIGHTS OF 11 H.P. ‘' STANDARD '' CARS
E BarLLoox | WEIGHTS wITH
MoDEL. TyRrE PASSENGER LoaDp or
SIZE. | 40 STONES.

Front Axle. | Rear Axle.

“ Canley " Two-seater 28 X 495 in. 9 cwt. 104 cwt.
“ Kenilworth "' Four-scater ‘ 28 X AFOENE 93 ,, 10% "
“* Coleshill " Two-scater . | 27 X 440 4, 9%, 104 ,,
“* Kincton ”' Four-seater 24 % 4 400 ():} b; 10} ,,
* Piccadilly " Saloon ‘ 28 X 405 W 107} O 1 TN

TABLE AT
TyRE Si1zEs AND WEIGHTS OF 14 H.P. ° STANDARD '~ CARS

| BarLroox~ WEIGHTS WITH
MoODEL. TYRE ‘ PassENGER l.oaD oF

SIZE. 40 STONES,
! -
) Front Axle. | Rear Axle.
“ Leamington " Two-seater . | 30 X 5-25in. 11 Civt, 14l cwt.
“ Warwick "' Five-scater SINBG ¥ 52500 1200 132 .
‘“ Special ”’ Five-seater . < B2 X 6200, T2 I3% o
“ Pall Mall ”* Saloon . INSD X 685 ,, T2 1 5
“ Portland ' Saloon ¥ MRS < 4B ' 1t mE.

TABLE III
Duxrop BALLooN TyrReE LoADS AND PRESSURES

g s WEIGHT PER AXLE | INFLATION
SuEg. o "Ly, ‘ LLADEN. ' PRESSURE,
27 X 4-40in, . g : v ‘ 8 cwt. 22 lb. per sq. in.
IO 3 25 . %
1T 4 27 " »
12 A 29, ¢
13 5 31 "
28 X 495 i . 5 : v IO 22 ; 5
i (e ST 24
13 . 20 v n
17l 28 .
15 s 3() 4
30 ¥ 525 in. . . : ‘ oy . 27 5 S
T3 4 23 , il
14 25 . 3
i ,, 28 =
. - S 32 ’ 1
32 % G20 in. { 3 4 s 20 ) )
6 24
1 2 I 28 i b
20 ., 324 "




1092 BOOK OF THE “ STANDARD * CAR

braking is bad for the tyress so are fast cornering, the sudden
engagement of the clutch, and driving fast over bad or newly
metalled roads. Tt is * showy " to dash up to a corner or a stoppin;"
place, and decelerate rapidly by the violent application of the
brakes ; but it is expensive, and if persisted in as a regular thing
may well ruin a pair of back tyres in, say, 4,000 to 5,000 mih';,
where otherwise they would run double the distance,  Fast cornering
causes the tyres to slip on even dry surfaces and stresses the walls
of the covers, and is an uncconomical policy for that reason, while
sudden engagement of the clutch and fast (l‘ri\'in‘lr over rough roads
cause the tyres to “spin” and grind away their rubber in a
comparatively short mileage.

CUTS AND GASHES IN THE TREADS.

Inspeetion should be made at almost every opportunity to note
whether cuts or gashes have been made in one or other of the tyre
treads, and also to see whether any flints, nails or other ** punct{lrc
fiends " are embedded in the rubber.  If cuts are in evidence, they
should be filled up with one of the proprictary brands of “ tyre
stopping,” the directions attached to the col]apsible tubes or tins, as
to cleaning and preparing the fault, being strictly followed,

When nails and other tyre enemies are found, they should be
removed at once, for it is undoubtedly the case that neglect to
observe that precaution is responsible for at least 50 per cent of
puncturcd air tubes. TFlints and other puncturing objects do not
penctrate through the cover at once ; they may remain in the tyre
for days before being driven into the air tube: but they may
penctrate at any time, so it is advisable always to remove them
immediately they are seen.  Hence the need for making frequent
carcful inspections, supplemented by a more or less casual scrutiny
as the car stands, waiting a few minutes for its passengers, for
instance. L

CHARPTERAEX XXV
TOURING AND MOTOR ORGANIZATIONS

A sprEc1AL volume might be written on motor touring without
exhausting the subjeet, but a few hints founded upon practical
experience may be given here.

First of all, the car owner, especially if he intends to tour in
Great Britain, and even more particularly if foreign tours are in
mind, should join one of the national organizations, viz., the Royal
Automobile Club and the Automobile Association. Each of these
bodies is of untold assistance to its members who undertake motor
tours, and of very considerable help in the ordinary course of motor
use. Both have special departments giving advice gratis on all
matters connected with motoring, provide free legal defence in
certain classes of prosccutions, and in connection with British and
foreign tours give most comprehensive itineraries and advice, with
information covering hotels, routes, places and points of interest
and beauty. Upon request, in fact, they will prepare and forward
plans of alternative tours, covering any length of time, and the
motorist touring abroad is ““ shepherded ™ at every point where
assistance might be required—at ports of embarkation, at the
Customs, ete., while both bodies have agents in many Continental
centres.

THE ROYAL AUTOMOBILE CLUB.

R.A.C. membership is of two classes—ordinary and associate.
The former is mainly attractive to the London and home counties
car owner, giving usc of the magnificent clubhouse in Pall Mall
and the country clubhouse at Woodcote Park, near IEpsom, Surrey,
as well as all other benefits on the road and clsewhere,  Associate
membership includes the use of the associates’ headquarters at
the London clubhouse, and is primarily intended for provincial
motorists, though metropolitan car owners are equally admissible.

The annual subscription of an associate member is two guineas.
Iree legal defence 1s provided in the case of a police court summons
for any offence created solely by the ownership or driving of a
private car, and the Club will send an experienced solicitor to appear
for the defendant and pay the solicitor's fees and all his out-of-pocket

1 I CXpenses.
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Another function of the Club and a benefit attached to associate
membership, as well as being available to ordinary members, is the
posting of uniformed guides on main roads, whose duty it is to assist
members in every way possible.  The Club has also inaugurated
what is known as the ** Get-you-home scheme,” the idea of which
is to assist members as much as possible in the event of a breakdown,
Vouchers are issued which, when presented or sent to the nearest
repairer, request him either to convey the member and his
passengers to his home or destination (if either of the latter is
within 2o miles), or, alternatively, to tow the car to its home (within
a distance of 10 miles) or to the repairer’s depot. The idea in
fact is, as conveyed by the title of the scheme, to enable the member
to get home with the least delay and inconvenience, the expense
being borne by the Club. The address of the Royal Automobile
Club is Pall Mall, S.W.1, with several provincial branches and
numerous associated provincial clubs.

THE AUTOMOBILE ASSOCIATION.

So far as total membership is concerned, the Automobile
Association is the most important in the country, having a
membership of considerably over 250,000 direct subscribers. [t
possesses great resources and influence, and looks after the interests
of its members carefully and comprehensively. The A.A. has a
very large number of road patrols, many of them continuously on
duty during the whole of each 24 hours, who are instructed to
render every assistance in the case of accident or breakdown, and
to look after the interests of members in every possible way.

Free legal defence is another benefit attached to A.A. member-
ship. There is an engineering department, giving advice in the
selection of cars or the repairing of them, and a touring section
giving advice and assistance in regard to both British and foreign
tours. Numerous other benefits are also available to members.
The annual subscription is two guincas, the head office being at
FFanum House, New Coventry Street, London, W.C.2, with branch
offices in a great many towns and cities.

PREPARING FOR A TOUR.

Having decided upon the route and obtained a supply of maps
covering the area to be included (the half-inch Bartholomew series
can be recommended), the intending tourist should give thought
to the preparation of his car well in advance of the starting day.
Leaving the overhaul of tool kit and spare parts, the making of
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brake adjustments, the lubrication of every chassis detail, and the
arrangements for carrying luggage until a day or two beforehand
sometimes leads to important points being overlooked, and even
to unpleasantness among the party.  Nothing is more galling to
the passengers, some of whom possibly arrive from more or less
distant places at an appointed hour, to find the owner unprepared,
still tinkering with spanner or serewdriver, or using oil can or
grease gun.  As bad, or worse, 1s it for all concerned to find at the
last moment that somebody’s luggage cannot be accommodated,
for lack of space on the car; unless, therefore, experience tells
what amount of luggage can be carried without inconveniencing
the passengers, it is as well to arrange for each passenger, a few
days in advance, to send to the garage the container—suitcase or
what-not—that he or she proposes to take.  Then every item can
be tried on the car at once, and, if necessary, additional straps or
waterproof coverings can be obtained before the starting dav.
Do anything to avoid delay, recrimination, difficulty or unpleasant-
ness on account of the lnggage.  Have full knowledge (and let the
other passengers know) well beforchand of what can be taken and
what must be left behind.  Failure to do so may result in one or
more members of the party losing a great deal of anticipated pleasure
in the trip, because of being short of luggage or of certain kinds
of clothing.

On the subject of clothing, make sure that everybody shall start
off well provided with something warm and something to keep
out the wet. So easily a tour can be spoiled by some, if not all, of
the party feeling chilly or damp, if a cool or a wet spell of weather
is experienced. Far better to have too much warm clothing than
not enough ; even at midsummer distinctly cold days sometimes
occur, and a party can become very cold and * unhappy,” sitting
for several hours on end, during a long day’s run.

OVERHAULING THE CAR.

If the car has been conscientiously attended to in the ordinary
course, there will not be much in the way of overhauling to be done
in anticipation of a tour. But additional care should be taken to
ensure that every moving part is properly lubricated ; the oil sump
should be drained off and a fresh supply of lubricant given ; the oil
filters in the 14 /i.p. model should be cleaned, and the petrol filters
in both types. An inspection (and if necessary a replenishment)
of the gearbox and back axle lubricant should be made.  The tyres
should be examined, and any that are likely to collapse suddenly
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should be left at home for use on short runs later, new ones being
used instead.  Start the car ““ well shod ' ; delays for tyre renewals
and repairs are galling on tour—more so than at other times—and
it may even happen that the local dealer is out of stock of the size
required if a cover should burst.

It is as well to take a spare half-gallon tin of engine oil, in case
an oil leak should develop miles from the nearest source of supply.
The spare tin of petrol should be examined to make quite sure its
contents have not leaked away or been * borrowed "—as has been
known to occur, the owner being unaware of the fact until he wanted
his spare petrol in an emergency.

Make certain the tool-kit is complete, and accessible without
disturbing all the passengers or their luggage. But let it be stored
where it will not form a temptation to the nefarious at public and
hotel garages. Arrange the wheel-changing outfit—jack, brace,
cte—where it can be reached in a few moments ; avoid the lengthy
delay and inconvenience that so often occurs, when a puncture is
experienced, while a scarch is made for the jack, its handle or the
wheel-nut brace. Do not store it where its removal will necessitate
some of the passengers getting out of the car, on a pouring wet
day maybe.

Replenish the battery with distilled water, and ensure that the
grease gun and oil can are fully charged. Inflate all the tyres to
the correct pressure, bearing in mind that if a few hundredweights
of luggage is carried, the pressure should be higher than usual.

If only one spare wheel is carried, buy an additional air tube and
take it on tour. Two punctures in a day—or even in an hour—are
by no means unknown, and it is much easier to change the second
tube than to repair it by the roadside.

MOTOR TRUNKS FOR TOURING.

Too much care cannot be taken to ensure that the luggage is kept
dry and clean on tour. Ordinary suitcases and trunks will not
resist rain or dust, and if they are used they should be completely
encased with waterproof sheeting, arranged around them after the
containers are in place.

But undoubtedly the pleasure of touring is greatly enhanced
when the bulk of the luggage is in the form of rainproof or dustproof
trunks. The latter are specially made for motor touring, and have
an additional and pcculiar advantage in the case with which the
units can be removed or put in place on the car. The most con-
venient form of ““grid 7 trunk (to be carried on the rear carrier)
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consists of a casing which holds from two to four suitcases; the
casing is left attached to the car when a stopping place is reached,
a ““door " or a lid being opened and the suitcases drawn or lifted
out, without straps or other means of security being touched.
Simifar “ trunks 7 are made for the roof of closed cars and others
for the running boards, though the grid type is generally favoured.,

Do not have a larger number of individual packages than can
be helped. A big assortment of small units is difficult to fix in
place and to protect, while the securing of each one without fear of
its becoming detached en route is often a difficult and lengthy
process.

Finally, bear in mind, when estimating the luggage accommoda-
tion, that at the last moment it is nearly always found that from
one to half a dozen small items have been overlooked.  Cameras,
luncheon and tea baskets and such-like impedimenta occupy a lot
of space in the aggregate, and if they are forgotten until everything
else is aboard, the stowage of them may result in several passengers
being rendered uncomfortable and cramped. Let everybody have
as much leg-room as possible, for it is distinctly tiring to sit all
day with one’s limbs or body immovable.

SPARES FOR THE CAR.

It is clearly impossible and impracticable to take on the car a
spare of cvery item that might fail on tour, and practically the only
parts that need be carried arc a couple of spare sparking plugs and
one extra valve complete with spring, cup, and collet. The
assortment of nuts and bolts included with each car should be
taken ; a few feet of thick copper wire is useful in many emergencies,
and a roll of insulating tape, supplemented by a cake of Windsor
soap, will serve well as a means of temporarily repairing a broken
petrol or o1l pipe—as well as for other purposes.

14—(5304)



PH AR REN XXV
POINTS OF LAW FOR THE ‘ STANDARD =~ OWNER
AparT from the licensing regulations referred to in Chapter 11, it
is distinctly advisable that the motorist should have knowledge
of certain points of law, and of how to protect his mterests in
certain eventualities.

THE STORAGE OF PETROL.

It is not generally realized that, unless a garage is at least 20 ft.
from any other building or a public highway, it is unlawful to storc
motor spirit in receptacles apart from the tank or tzmk:\' (m.th(- car,
unless special provision is made, and a licence is fﬂ)l;ilpcd from the
local authority. But, if the garage is that distance from zm.oth(-r
building, 60 gal. in 2 gal. cans may be kept, though that maximiun
includes the petrol in the car tank. Fifty gallons may be ]((-pt.m
a steel barrel or drum, but notice must be given to the local authority
of an intention to do so.

LIGHTING REGULATIONS.

A car must carry two white lights in front indicating its extreme
width, a red light at the rear, and a white light to illuminate 'th('
rear number plate.  Any number of additional lights may be carried,
but it is illegal to usc a movable ““ scarchlight ” that can be directed
to one side or the other while the car is moving. * Spot-lights,”
attached to the windscreen, have been judged as unlawful by
magistrates in some districts.

Front lamps must be lit within one hour after sunsct, but thg
back numbcr plate must be illuminated within half an hour of
sunsct.

SPEED LIMITS.

At the time of going to press the maximum legal speed of cars
is still zo m.p.h., excepting where special sp(led.limits (usg&lly
rom.p.h.) arc in force.  But there is a prospect of the legal hnpt
being removed, and “ driving to the public danger ™ made a still
more scrious olfence.

Special speed limits are indicated at each end of the length of
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road concerned by a sign, consisting of 4 white ring, with a plate
below giving the maximum permitted speed.

It should be remembered that the mere fact that the ordinary or
a special speed limit was not being exceeded, is not a ““ good
defence ™ when a motorist is charged with reckless or negligent
driving ; he must regulate his speed at all times according to the
prevailing conditions, and in some eircumstances even 5 m.p.h.

may be held to be reckless driving, even where the legal limit is
actually 20 m.p.h.

IN CASE OF ACCIDENT.

A motorist 1s legally bound to stop if an accident occurs in which
his car is directly or indirectly involved, no matter whether a
pedestrian, other vehicle, eyelist or a dog is concerned.  He is also
obliged to give his name and address to the injured party or to
some person acting in the interests of the latter.

When an accident oceurs, or when he is stopped and charged
with an offence by a police constable, the motor driver should at
once cendeavour to obtain the names and addresses of witnesses
who could give evidence on his behalf.  He should also make notes
as to the conditions prevailing at the time of and before the accident
or alleged offence, and even go so far as to take mcasurements of
the wheel tracks of the car and of other vehicles involved (if any),
of the width of the road, of signs of brake application, and of any
other feature that might have effect upon the question of liability
or guilt. The number of the other car (if one is involved) should
be taken, and the name and address of the driver sccured.

If the car is insured, the insurance company should be notified
at once of any accident and all the circumstances relating to it,
and it is extremely important to remember that whether the car
and its owner are insurcd, or not, neither the driver nor the
passengers should admit liability, especially if there is a possibility
of a claim being made for damages.  In fact, it is one of the essential
conditions attached to car insurance policies that the insured shall
in no case admit liability, or make any offer of compensation, without
the written consent of the company.

UNATTENDED CARS.

It 1s illegal to permit a car to stand unattended in any public
place with the engine running, and it may not be left without the
driver having taken “ due precautions against its being started
in his absence.”
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In the majority of towns and cities the police have allotted
various spaces for the parking of cars for short periods, where they
mavy be left unattended.  But it should be noted that as a rule there
is a time limit, and if a car remains unmoved or unattended for
more than, say, two hours, there is a possibility of its owner or
driver being summoned for obstruction, as though it were left at
some place not allocated to the parking of cars.

The police in various towns are by no means alike in their
attitude towards cars left unattended for a few minutes in the
streets, or with one or more people aboard while a companion
attends to some business. In certain places cars arc not allowed
to stand in business thoroughfares more than two or three minutes ;
in others a limit of 2o minutes is enforced. It is always well to be
on the safe side in strange towns, therefore, and to make inquiries
of the police or shopkeepers as to the nature of the local rules
and regulations.

TRAFFIC DRIVING.

When driving in towns and cities strict observance must be made
of the signals and instructions of police constables on traffic control
duty : they are autocratic, and any failure to observe their signals
may result in the motorist being summoned. A plea that the
traffic controller’s signals were misunderstood or not scen is rarcly
a good defence ; and for that reason it is always advisable to stop
if any doubt is felt, and wait until a clear signal is given.

No driver is entitled to steer across the path of traffic approaching
from the opposite direction, unless the driver of the nearest vehicle,
or a traffic controller, signals permission. Strictly speaking, a
driver who wishes to pull up on his offside of the road should proceed
to an open space, where he can turn round and drive in the other
dircetion until he brings his required stopping place on his left.
But, subject to observance of the rights of approaching traffic
when its line is to be crossed, the authorities in most towns do
not insist upon the strict rendering of the rule being followed—the
fact being that in certain eircumstances it might cause more instead
of less traffic delay or confusion.

IN CASE OF LEGAL PROCEEDINGS.

The motorist who is summoned by the police, or by a private
individual for some alleged offence against the motor laws, is well
advised to arrange to be legally represented at the court where the
case will be heard. True, there are amateur lawyers among
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motorists who are well able to defend a case with ability and
success 5 but the average individual does not fall within that
category.

Preferably, the car owner should be able to call upon the R.A.C.
or the AA. for free legal defence, by being a member of one or the
other organization, for, apart from the fact that the two guineas
annual subscription may be recovered and to spare by legal
representation in only one case per annum, there is the advantage
that the R.ALC. and ALAL lawyers are specialists in motor law, and
are frequently able to put up a better defence than the  genceral
practitioners " among the legal fraternity.

In any event, a summons should not be ignored.  The magistrates
have the power in that case to issue a warrant for the arrest of
the individual concerned, and, if they do nothing more serious,
are likely to impose a far heavier penalty for the * contempt of
court " thus shown. The least that should be donce is to write an
explanatory letter to the clerk of the court or beneh, offering in the
case of conviction to send a cheque to cover the fine and costs.
But unless a good defence can be made out in the case of minor
offences, 1t is often better to plead * guilty,” for many benches
of magistrates have an unwritten rule to inflict heavier fines when a
plea of “ not guilty "' and the subsequent defence are unsuccesstul.
But the car owner or driver is better advised to employ a solicitor
in all cases where the alleged offence may be viewed seriously by
the court.

GENERAL.

A car may not be driven backwards for a greater distance or time
than—to quote the words of the regulation— may be requisite
for the safety or convenience of the occupants of the car and of the
passengers and other traffic on the highway.”

The driver may not be in such a position on the car as to prevent
him from controlling it properly, or as will prevent him from
obtaining a full view of the road and tratfic ahead.

An exhaust cut-out and open exhausts are illegal ; an cfficient
silencer must be in continuous use so long as the car has its engine
running on a public road.

If one car tows another, the rear one must carry at the back a
number plate with the registration letters and number applying to
the front one. Legally, they must be viewed as one car for the
time being.
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MECHANICAL TROUBFELESS  THEIR CAUSE AND REMEDY

Tue ills to which a car of any kind may be subject are many and
various. Some of those that may develop in  Standard 7 cars
have been specified in the foregoing chapters, and it will have been
noted that the majority can be avoided by reasonable care and
attention in matters concerned with Iubrication, adjustment, and
upkeep in general.  Hercafter, appears in tabulated form a list of
the main irregularities that may develop, the symptoms that may
accompany cach one and the cause.  This list will form a guide
to the noviee among owners—
ENGINE FaAULTS

RV 6 )t SYMPTOM. CAUSE,

|
|

Starter switeh in-
cffective.

Iingine will not Start Battery run down.

Starter pinion jammed.

Engine oil too thick for winter
use.

Ignition or petrol ** off.”

Petrol tank empty.

| Choked petrol filter or car-
burettor jet.

Autovac empty (in
model).

Throttle too far open or not
open enough.

Carburettor  air-strangler  in-
operative.

Tgnition insufficiently advanced.

Magneto defective.

Sparking plug gap too wide or
too narrow,

Sparking plugs sooted or oily.

Air leakage at carburettor flange.

Main carburettor jet blocked.

Compensating jet blocked.

One or both jets restricted.

Ingine not warm enough.

Partially choked petrol filter.

Tgnition insufficiently advanced.

Detached or broken wire be-
tween magneto and sparking
plug.

Valve sticking from
lubrication.

Carburettor flooding.

Air-strangler closed.

EEngine rotated by
starter,

14 h.p.

Engine will not Ac-
celerate

Stops when throttle

is opened.
Popping in car-
! burettor.

over-

Black smoke from
‘ exhaust.

[FauLt.

Engine Runs Errati-
cally .

Engine Taps and
Knocks

Engine Power Defi-
cient

Engine Stops .
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ENGINE FAULTS—(contd.)

SYMPTOM.

‘ I'ault oceurs at all
‘ times,

IFault occurs when
accelerating.

Jrault occurs only
when  engine  is
running at high

‘ speed.

Sounds heard when
accelerating.

Sounds heard when
Car over-runs en-
gine.

Sounds heard at all
times,

| Defect constant.

. Delect intermittent,

Carburettor will
flood.

1 Carburettor will not
flood.

Choked jet or jets.

I"aulty sparking plug.

Restricted petrol filter.

Magneto requires adjustment or
cleaning.

Tight valve.

I‘aulty sparking plug.

Choked jet or jets.

Restricted petrol filter.

Restricted petrol filter.

l"aulty magneto adjustment.

Weak valve spring.

Iixeessive carbon
cylinders.

Ignition too far advanced.

Loose engine bearing.

Worn gudgeon pin of piston.

deposit  in

Too much valve elearance.

Sticking valve.

Melted  or excessively
engine bearing.

Loose flywheel (very rare).

Throttle or ignition controls
bent or displaced.

Valves need grinding.

Insufficient valve clearance,

Air-strangler in operation.

Obstruction in  petrol feed
(choked filter or jet).

Leaking cylinder head joint.

One eylinder, or more, not firing.

Insufficient oil in engine.

Partial or irregular obstruction
in petrol feed.

Sticking valve.

Choked jet or jets.

Loose jet.

Magneto defective.

Throttle disconnected and shut.

Sticking valve.

Empty tank.

Choked filter.

Choked feed pipe.

Leaking suction pipe between
engine and Autovac or air
leak in pipe between rear tank
and Autovac (14 h.p. model).

worn
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TRANSMISSBON FAULTS

Favrr. SYMPTOM. Cause.

Clutch Slipping . | Engine accelerates | Springs require tightening.
without increas- | No " lost motion ™" of pedal.
ing speed of car | Excessive oil (74 4.p. model).
proportionatcly. Excessive usc of greaser on

| clutch shaft (74 Z.p. model).
Gears Noisy . . | Dillicult to engage | Clutch lever adjustment faulty.
' | from neutral, Too much oil in clutch (/4 h.p.
maodel).
Too much
pedal.,
Noisy when running. | Not enough oil or too thin a
grade in gearbox.
Worn gearshaft bearings.

o

lost motion " of

STEERING FAULTS

Fauvrr. | SYMPTOM. Cause.
Car Tends to Wander | Steering free. Adjustment of worm gearing
required.

Loose coupling-rod joints,
Punctured or insufficiently in-
flated rear tyre.
Steering stiff. Swivel axle pins unlubricated.
Front tyre punctured or *“ soft."”
IFront wheels out of parallel.

BRAKE FAULTS

FaurT. I SYMPTOM. CAUSE.

Inefficient Braking . | Pedal or lever has | Shoe liners unduly worn.
one-third or more | Shoe and cam contact plates
of its range of require renewal or repacking.
moyement | Brake camshafts partially seized
unuscd. (lack of lubrication).

Angle ol camshaft levers needs

resetting.

Brake Shoes do not | Brakes also weak in = Brake camshafts partially seized
Come ““ Off " f use. i (lack of lubrication).
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In addition to the foregoing, the following defects and causes
may be specified—
RADIATOR WATER BOILING.

Excessive use of low gears; insufficient water in radiator

ignition  retarded  too much;  carburettor flooding. Fan  belt
slipping (74 /1. p. model).

CARBURETTOR FLOODS CONTINUOUSLY.

Needle valve sticking or bent @ float punctured ; grit on needle
valve scating.

SMOKE FROM EXHAUST.

Too much oil in engine (blue smoke) ; too rich a mixture from
carburettor, e.g. carburettor flooding, jet loose or air-strangler
sticking in operation (black smoke).

POPPING IN CARBURETTOR.

Jet or jets partially or completely choked ; engine cold ; loose
carburettor flange ; ignition too far retarded ; throttle opened too
suddenly ; inlet valve sticking.

BANGS IN SILENCER.

Defective sparking plug or magneto adjustment ;  sticking
exhaust valve ; mixture too weak (jet or jets partially or completely
choked) ; ignition too far retarded.

OIL CIRCULATION INDICATOR AT “ DANGER.”

(14 h.prmodel.)

Insufficient oil in engine; oil filters choked; coupling wire
disconnected ; air leak in suction pipe.

SQUEAKS FROM ENGINE.

“Idling " speeds maintained too long; lack of engine oil in
sump ; valve gear nceds lubricating (77 /.p. model) ; fan bearing
requires grease (14 /.p. model).

CLANKING FROM ENGINE.

Distribution chain requires adjustment ; melted bearing (due to
negleet to replenish oil sump as required).
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THUDS FROM BELOW BODY.

Holding-down bolts lToose.

DOORS DIFFICULT TO CLOSE.

Car standing on very uneven ground ; latches require oil.

SQUEAKS FROM CHASSIS.

Negleeted lubrication of springs, spring shackles, and brake

joints ¢ loose mudguard bolts.
o

CHAPTER XXM 1I
SOME GENERAL HINTS

PRECAUTIONS AGAINST FROST.

UxwLess the car is stored in @ heated garage the water in the radiator
and clsewhere should be drained off when frosty weather is likely
to occur, and also if the car is to be left for several hours in the
open air while low temperatures prevail. A drain-plug for this
purpose will be found at the bottom of the radiator ; a small tap
at the rear end of the engine (on the left of the crankcase in the
11 h.p., and on the back of the eylinder block on the 74 /i.p.) enables
the cylinder jackets to be completely emptied.

A brick-built garage will usually prevent the water in the engine
from freezing for twelve hours or so, but it is unsafe to leave a car
with radiator, ete., unemptied for a longer period, or for even onc
night in a garage constructed of wood, plaster or sheet iron.

If the car is left in the open air for even an hour or so in very cold
weather, the radiator and bonnet should be covered with thick rugs
to retain the heat as long as possible, and prevent the freezing of
the water ; the latter may cause a cylinder or a radiator to crack
or burst.

REPAIRING PUNCTURES.

Although a spare wheel is provided with ** Standard ™ cars for
use when a puncture occurs in the course of a journcy, it is
advisable to carry a repair outfit in case a sccond puncture should
be experienced.  The ** Patchquick " outfits can be recommended,
and contain full instructions as to applying a patch on a punctured
tube. Bursts should be repaired by the vulcanizing process, and
all large repair shops are equipped with the neecssary plant for
that purposc.

CARE OF BODYWORK.

Mud and dust should not be removed from the painted and
varnished parts of the car without water—plenty of it—applied
with a sponge free from grit.  The use of a dry duster for this
purposc will cause permanent blemishes in the form of scratches.
A separate sponge should be kept for the undersides of the mud-
guards, as the grit which is there deposited may be conveyed to
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the varnished pancls and tops of the wings if the same sponge is
used for all parts.

After the dirt has been sponged off (a hose is of considerable
assistance) the panels should be dried with a damp chamois leather,
though this treatment need not be given to the undersides of the
mudguards.

Every effort should be made to keep lubricating oil, paraffin,
tar, and benzol away from the painted and varnished parts, for all
of these have ill-effect.  If tar spots occur on the varnished parts,
they should be removed as quickly as possible by first soaking them
with butter or other animal fat for several hours.  Benzol should
not be used for this purpose, although it is effective in removing
the tar, for the rcason that it will also dissolve the paint and
varnish.

PRESERVING THE UPHOLSTERY.

Leather upholstery can have its original qualitics preserved to
a very large extent by being occasionally treated with a ““ leather
reviver.”  There are several proprietary brands available, and
these are usually stocked by accessory dealers and garages.  But
a good means to this end is the saddle soap used by ostlers for
preserving harness ; it is applied on a damp sponge, being rubbed
well into the leather, the latter subsequently being polished with
a soft cloth.

A warning note may be sounded as to some varicties of leather
revivers ; they somewhat resemble dubbin, and if they are used
in excess, or if the polishing process is not carefully and thoroughly
carricd out, the clothes of passengers may be soiled.

Cloth upholstery is vastly improved if occasionally it has a
vacuum cleaner applied to it, or failing that a clothes brush.
Grease marks and other causes of a soiled appearance are best
removed with a rag moistened in benzol ; petrol should be avoided
for this purpose, as the heavier elements are of a somewhat greasy
nature, and are prone to leave a permanent mark or a discoloured
patch.

FOLDING THE HOOD.

When the hood is folded, great care should be taken to ensure
that the flexible material is not pinched between any of the ** sticks,”
or caught between the latter and the brackets on the body. The
rubber buffers and hood fasteners should prevent rattles, but if
the latter are noticed they should be traced and stopped without
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delay, as any undue movement between the hood sticks is prone to
result very quickly in a hole being chafed in the hood covering.

STORING SIDESCREENS.

When the sidescreens are stored away in  the compartment
provided behind the upholstery they should be quite dry ; otherwise
they will tend to become mildewed and the fabric to rot. If,
however, they must be put back into their compartment immediately
after use in wet weather, the first opportunity should be taken to
remove them and allow them to dry in the open air.

TESTING THE BATTERIES.

Unfortunately, there is no entirely rcliable method or mcans
of testing whether the batteries are fully charged. Voltmeters
are not dependable for this purpose unless they are used while
current is being taken from the cells, and even then the instruments
of this kind available to motorists arc not dependable.

Hydrometers are often recommended for testing the condition
of the battery. These consist of a glass tube, into which some of
the solution from each cell successively is drawn by means of a
rubber bulb or pump plunger ; a serics of variously coloured balls
within the glass tube are supposed to indicate, according to which
one floats or sinks, whether the battery is discharged, fully charged,
or in some state in between.  But experience shows that even this
type of battery tester is not invariably to be depended upon ; it
indicates the density of the sclution, which is, however, affccted by
the existing proportion of acid to water, as well as by the state of
the cell in regard to the storage of clectrical energy.

DO NOT SLAM DOORS.

If the car owner would avoid eracked and chipped paint on the
doors and the bodywork adjacent to the latter, he will avoid
slamming the doors of his car, and endeavour to ensure that his
passengers shall be equally considerate.  If the doors are disinclined
to fasten without slamming, the probability is that a drop or two
of oil is required on the latches and on the lateh-plates sccured
to the doorposts.

TO PRESERVE THE NICKEL.

The nickel-plated parts exposed to the atmosphere tend to
become “ cloudy * if neglected, while rust will soon appear if they
are exposed to moisture and allowed to remain wet until they dry
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off naturally.  I'requent cleaning is necessary to prevent the nickel
from becoming cloudy, a form of deterioration that is permanent CITARPDE KNG X X VIIT
when once it appears. . To avoid the need for frequent attention
in that way the nickel-plated parts may be coated with g
preservative s varions proprietary compounds are available, but g EQUIVALENT SPLBDS
drawback with most of these is that in course of time they tend o Kl u
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Millimetres., ‘ Inches. ‘ Millimetres, ‘ Inches. “ Millimetres. ‘ Inches.
| l ‘
1 o5 51 2 95
3 : | (86 2% 100
5 s 63 24 102 |
0 H 05 2 105
S 1 68 214 1o
13 3 ‘ 069 254 114
10 § ‘ 75 243 ‘ 120
10 by 70 3 130 |
3 [ 4
22 & S0 - 140 |
21 1 \ 85 (" 149
32 | x| o | 3 150
38 |1l ‘
: |
24 1 3
14 1 ‘ , “

N.IBB.—The equivalents above 50 mm. have been selected as applying to the
bore and stroke of a large number of engines.
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- EQUIVALENTSSOF JSIEOMETRES IN MILES
Kilometres. | Mile | |
ometres. | Miles. Kilometres. | Miles. | Kilometres. | Miles
‘ i | =
0-805 2 I 205 1
1~()0(‘; 1 e l IT, -l_:-.’ 7 l 80.4()() 29
i : ‘ 12:875 ‘ 8 00558 60
bk 2 | 14484 0 L 112052 7
& 2 3 \ 10:003 10 1’3-3- bo
5.337 4 ' 32:186 20 ‘ 1;4?/4-_& Sg
.,-()fg 5 \ 48:279 30 160-031 e
065 o [~ 64372 10 =
BOUIVALENTS OF LIERESEEN GALLONS
M
Litres. | Gatlons. | i " |
itres Gallons. Litres, ‘ Gallons, | Litres. Gallons
v\ n |
4.“‘ [ 27D
a3 Z \ ;Zé 6 908 20
.( | 7 - {-.
:g.; 3 ‘\ 36:3 S . 1:31‘-; -
22 g \ 408 9 | 2371 42
= 5 ‘| a5 | 1o Ll :
EOQUWIVALENTS OF cGREES
JUIVALENTS OFCII;I{I:'(I"IIE‘%{EASDIEAHRENHEIT AND
a |
Fahr. | \ ¢ |
thr Cent. " IFahr, Cent. | IFahr. Cent
| |
‘ ‘
32-0?1 e - \ 59+ ‘ \ |
8 50:0 15 ‘ .
3§ 8 1 l\ 630 13 | ;20.4 ‘ 3
3?~6 2 77°0 } 25 M 1 ’4 g ‘ i
-0 Q (- o i
;O_O I5 860 | 30 || 212002 | Iggz
o 950 [ .35 | ‘
(l

1 Freezin i ate g ili
g point of water. 2 Boiling point of water.
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TYRE SIZE EQUIVALENTS

65 am. = 2% in 105 mm. = 44 in. Z00-710 mm. = 23 in
Ro M. = 3 120 mm. =— 4% 760 mm, = 30
85 mm. = 3% . 135 mm. = 5} » Sie—S20 mm. = 32 ,»
go mm. = 3} rsomm. =06 4, B mr, = 36 4
100 1AM, = 4
CONSTANTS TFOR CONVERSION
Inches ¥ 25309 = millimetres.
Millimetres x 03937 = inches.
Feet % 3048 = metres.
Yards ¥ 9144 = metres.
Metres 39°37 — inches.
Metres 3-2808 = fect.
Kilometres % 6214 = miles.
Miles » 1:6093 = kilometres.
Cubic centimetres X o610 = cubic inches.
Cubic inches  16:3862 = cubic centimetres.
Kilogrammes %< 22046 = pounds.
Pounds 4535 = kilogrammes.
Litres % 2201 = gallons.
Gallons X 4-5437 = litres.
Kilogrammes per £q. centimetre X 14:223 = pounds per sq. inch.
Pounds per sq. in. X ‘0703 = kilogrammes per sq.
centimetre.

SRTAINING THE CUBIC CAPACITY

FORMULA FOR ASCE
OIF AN ENGINE

D x N X S % 7854

where D = cylinder bore; N = number of cvlinders ; — stroke.

Example. To find cubic capacity

engine—
750K 75 X 4 X O ¥ 7854,

R.A.C. (TREASURY) H.P. FORMULA

Measurement in Inches. AMeasurement in Millimetres.

Eﬁ x N D?x N
25 1613

where D = cylinder bore; N = number of cylinders.

This formula assumes a constant piston speed
a mean effective pressure (M.E.P.) of 67-2 by per sq. in.,, b
much below the average of modern engines.

15—(5304) 20 PP-

of a four-cylinder 75 > 110 Ml

of 1,000 ft. per minute and
oth being admittedly
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LIGHTING-UP TABLLE

Date | Jan. | Feb. ‘)I,‘1~r-11 April ‘ May | June | July Aug | Sept.  Oct. Nov. ‘ Dec.
= *(77 T AP AT ‘ = DISTRIBUTORS AND AGENTS FOR ‘ STANDARD
I | 4.57 | 547 1}.71»‘ 72008817 00, | 9:18 ‘ 8.48 | 7.45 | 6.38'| 5.34 | 4-54 CARS
3 ‘ 5. 2| 5.50 ‘ 6.398 7.32 | Bi2L |19, 6 ‘ 9.17 | 8.45 | 7.40 | 0.33 | 5:30'| 4:53 o .
5|5 3| 554|642 ‘ 735 ‘ | 90 8007 8410 | 730 G20 | 540 ‘ 4-5(1) Distributors and area agents are shown in large type; local
gl & | 5% | G 2351528 | 9.10 | .10 | §5.39 Fa32 | 024 1502 4.5 " g . it L i sh -
</) | ; {/l i’).)l/) ‘ 6§: ;4’ ‘ 8.30 | 9.12 ‘ 9.14 | 8.30 | 7.27 | 6.19 | 5.20 | 4'50 agents i smaller e
11 ‘ S ‘ 6. 4411'6.54 ‘ 725 ['5.34 | 9.13 ‘ g.72. | 8.33 7._’\’ (.15 ‘ 5,20 | 4.49
13 | 5.75 | 6. 8 6580743 | 8.37 | 934911 J B.28 | 7.18 ‘ O.10 | 5.13 ki 19 -t S 3
o | 2o | o | A ‘ 7.5 | 8.40 |.0.15 | 0. 4{.5.24 | 7130 6. 6 | 5.10 | 4.48 METROPOLITAN AREA
17 | 5.20 ')~1”‘ 7- 4| 754 S.44| 918 7 ‘S'“—" s ‘ G THES RS ALBEMARLE Movors, 27 Albemarle Street, W,
19 | 5.23 | @IStz gy .57 | Bdp 9.1 ‘ 5] ‘ 915 | 7. 4| 5-57 |\ 5. 5 ‘ S50 ALLEN-BENNETT MoTor Co., LTD., 8-11 Royal Parade, London Road, West
21 | 5.26 [B.23 12 S, 1 (1849 | 9.19 b Y. 01 5 53 ‘ Ox 3| 4ol Croydon. 5
23 | 5.30 f§0.2b 8. 5|8.51 | 9.19 a9 ? | -5 5-49 |15 I | 4‘?‘, AUsTEN & Co., Railwav Approach, Lewisham, S E.
25 | 5.334llf 6.30° 7. 8.7 855 | 9.19 7 ‘ B | 051 | 545 iSRRI 5 AUTOVEYERS, LTp,, 84 Victoria Street, Westminster, S.W.1.
27 | 5388 O33N ‘ 8.12 | 8.58 | 9.19 | 8.54 | 7:58 i Wbl | S ‘ £:57 | 454 BARkER & Co. (CoacuBUILDERS), Ltp., 66-67 South Audley Street, W.1.
29 | 5448 =R 815|9. 1| 9.18 A5 | 042 | 5 3T 50 SARNETT, PEMBROKE & SLATER, L.Tp., 38 Knightsbridge, S.\V.
31 | 548 | S=WER7 | — (93| =Bl - | 335 ’ | 497 BONALLACK & Soxs, 268 Remford Road, Forest Cate, 1.7
\ | 7‘ sy y 7‘7 L A Brocks (MoTors), Lm 1oz Wigmore Street, W.r.
= = ) BruTON MEWS GAR AGI'L I.tp., 8, 10, 10, 18, and 20 South Bruton Mews,
The times given in the above table arc caleulated for London ';mfl' the New Bond Street, \W.1.
South-east of Fngland. To obtain the approximately correct times for Burron & Tweepy, Lrp., 18-19, Woodstock Street, New Bond Strect, W.1.
Liverpool and Midlands, add ro minutes to the time in the fable @ for hcn'tlzm(l.. CartaNess & Co., LTp., 65 Great Portland Street, W.r.
add 8 minutes to the times in the table ; and for Plvmouth and the West of S

CAR & Tyre Mart, 15 Long Acre, W.C.2
CARrR MART; LTD,; 46-50 Park Lanc,AWV.1
CHapyan, A, W,, L1p,, Raneclagh Gardens, Hurlingham, S.W. !3

England, add 12 minutes to the times in the table. :
Forinstance, on 15th March, lighting-up time is, in London, 7.1 ; Liverpool,
7.1T ; | Glasgow, 7.9 ; and Plymouth, 7.13.

| ! Crry Car AGENcy, LTp., 34 Queen Strect, Cannon Street, [.( i

For “ Summer Time ”‘ add 1 hour to the times in the t}.lbl(‘. 3 Tl 1 ock (’\ka_,y L(mdon iS0ad, BoRala.

Rear lamps must be lit half an hour carlier than the times given. CoMMERCIAL MOTOR WORKS, Im)mlu' Road, Catford, 5 LS.
CoxNAuGHT MoToRrR & CARRIAGE Lip., 121-122 Lonn Weore, W.Cs

CroyDON AuTO SErRVICE Co., .;o[ Inmlon Road, '11101111(111 ]10:1”1

Curtis AvromosiLe Co., Ltp., 18 Berkeley Street, W.r.

Durr Morcan, L1D., llnn(l erut King's Road, Chelsca, S.\W.3.

]“.;\(}I,ES & CO, 275 High Street, Acton, W.3.

I, C. H., Lyp., 5 Hc.lth Street, Hampstead, N.W.

(th\DU\\ ER Motor Co., 3 Glendower Place, South I\ulsm”{lm SAV.

Gxarp, G, CecrL, & (o 4. Pickering Place (No. 3), St. J'um.s 5§ Street; S\V.1.

GODFREY Davis & (0.. 26 Albcmarle Street, W.r.

Gorpon Warney & Co., Lip,, 31 Brook Street, .5

Grirrrrus, HarriSoN & Co., 1 Albemarle Street, W.1.

Grives, W, H., & Co., 24 Bruton Place, New Bond Street, W.r.

HARMAN, G., Muirkirk Road, Catford, S.E.6.

HARRIS" GaraGE, 101 and 163 lligh Street, Slough, Bucks,

HEepLEY MoTtors, LTp., 610, 612, 614 High Road, Chiswick, \W.4.

Hexvy's, Lrp., o1, 137, and 157 Great Porthnd Sireet, \V.1.

HOLBROOK \Im(m Co., Hill Rise, Richmond, Surrey.

ILrorD Motor Co., 00 Cranbrook Road, Tlford

Jarvis & Soxs, l,xD., Victoria Crcscont, Wimbledon, S.W.19.

. J. MoTors, 30 Widmore Road, Bromley.

Lamg's, Lo, Opposite Hoe Strect Station, Walthamstow, 15,17,

Lawg’s, Ltp., 50 ligh Road, Wood Green.

Lancguan Motor Co., Ltp., Phillarmonic Hall, 93¢ Great Portland
Streef, W 1.

LEVY'S GARAGE, 32 York Road, King's Cross, N.t,
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Tue Licut Car Co., 331, 410—414 Euston Road, N.\W.r.

LoveETr, GOrDON, 45 The Mall, Ealing, \W.5.

MarsuaLL, B. S, Ltp., 17¢ Hanover Square, W.r.

MeMmBERY & Horwmes, L1p., 405 King Street, Hammersmith, W.6.

Moore's PrEsTo Motor Works, L.tp., 145 North End, Crovdon.

Mortrock, W., Opposite ““ The Swan and Pyramids,” North Finchley, N.12.

Tue Mororists' Murtval Ce-oPERATIVE Society, Lrp.,, 41 New Bond
Street, W.r,

Nicuorr, W. G., L.tb4 50-54 Whitcomb Strect, Leicester Square, W.C.2,

NormAN, C. G., & Co., 48a Gillingham Street, Victoria, S.\V.1.

NorTH FINCcHLEY GARAGE, Avenue Road, North Finchley, N.12.

Orrorp & Soxs, LTD., 67 George Street, Baker Street, \W.1.

Oryvrera Moror Co., 1 Hammersmith Road, Kensington, W.r4.

OrmoxD Motor Co., 2-3 Ormond Yard, York Strect, St. James's, S.\W.1.

Pass & JovcefL1p., 373-375 Euston Road, N.W.rL.

Pnerrs Bros., 5 Prince’s Mews, Hercford Road, Bayswater, \V.z2,

PouiMAN, CgEIL, LTb., 77 Great Portland Street, W.r.

Pricg, L. A.,; & Co,, 21 Chandos Strect, Trafalgar Square, W.C.2.

PyrcHLey Aevrtocar Co., L1p., 201-203 Great Portland Street, W.1,

RarcLiFre Bros.,, 200 Great Portland Street, \W.i.

Rawrings Bros.,, L1p., 87a¢ Cromwell Road, South Kensington,

Rep Ric’s, 68 High Street, Battersea, S.W.i1.

RickArDS, CHARLES, LtTp., 12 Spring Street, Paddington, W.z.

RosiNs, 8. T., 96 and o8 Upper Richmond Road, Putney, S.\\.15.

SAUNDERS, F. GrorFrFrEY, & Co., 76 New Bond Street, W.1.

SERVICE Co. (Loxnpox), Ltp., 273-274, 289 -293 High Holborn, W.C.1.

Suaw & KiBury, Lrp., ri12-114 Wardour Street, W.r,

SwitH, F. G., Motors, L1p,, Goodmayes, Tlford.

SouTHGATE MoTtor \WorKks & GaraGe, High Street, Southgate, N.14.

STANFORD & Gray, Ltp., Regent House, 233 Regent Street, W.1.

Tavior, H., & Co., I.1p., 49-53 Sussex Place, South Kensington, S.W,7.

Uxiox Moror CAr Co., Lrp., 19 Denbigh Street, Belgrave Road, S.\W.1.

VaxpurveLL, F. & P., Lrp., Reservoir Garage, Kensington Place, Notting
Hill Gate, W.S.

WaTters, W., & Sons, Hatlield, Herts.

WavucHorE'S, 9 Shoe Lane, Fleet Strect, E.C.4.

WeLLs, W. J., Central Garage, High Road, Woodlord Green.

WHITELEY, W, LTp., Queen's Road, W.z2.

WiLkins, StpsoN & Co., 11 Hammersmith Road, West Kensington, W.14.

ENGEISH PROVINCES, WALES, SCOTLAND
AND IRELAND

ABeErayrON. D. M. Jenkins, Aeron Garage, Alban Square.
ABERDARE. A. J. Sheen, 18-27 Cardiff Street.
ABERDEEN. RossLriGH, LL.tp., 383 Union Strect.
ABERGELE. J. C. Pierce.

ABERYSTWYTH. The Aberystwyth Motor Co., Queen’s Road.
AvrpeErsHor., J. E. Lawes, Ltd., The Triangle.

AvrrLoa. Marr Place Garage.

Arresrorn. T. C. Hankin, West Street.

Arton, T. W. Kerridge, 32-36a High Street.

ALTRINCHAM.  Jos. Richardson, Unity Garage, Dunham Road.
ANDOVER. Tuoe WEessEx MoTors, Lap., 49 Bridge Street
ArBrROATH. D. Robbie & Co., Dislantoun Street.

ArunxpiEL. Hammond & Sons, Market Square,

ASHBY-DE-
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ra-ZoucH.  Ashby Garage Co., Ltd., Wood Street.

ASHFORD, C. Havywarp & SoN, New Street.
ATHERSTONE, Atherstone Garage & Electrical Co., Song Street.

ATHERTON.

Woodwards, Ltd., 1o Bolton Old Road.

AYLESBURY. AvLESBURY Moror Co., "Brp.

BarLa., L.
JALDOCK.

Williams & Sons, Arecing Street.
Quenby Bros., r5 High Street.

Barryraunis, B. T. Lynch.
SALLYMENA.  Dickey & Pinkerton, Ltd., Galgorm Road.

BANBURY.

H. O. White & Sons, Station Garages, 62 Bridge Strect.

Baxcrory. Alex Lamb, High Street.

Banrr.  ]J. A. Gordon & Co., Central Garage.
BARNARD CasTLE. L. Smith, The Garage, 21 Galgatoe,
BARNSLEY. Evre Bros., Eldon Street. g
BARNSTAPLE. Tuoe Victoria Garack, High Street.
BarNT GrREEN. G. Williams.

BARROW-IN-FURNESS. (. Dunn, 11 Duke Street.

BATH. W

VHITING's MoTtor Works, Barton Street,

Batu. Griffith Motor Garage, 49 Walcot Street.

BATLIEY.

Bagsnaw & Soxs, L1p.

BeaminsteEr. The Beaminster Garage Co.

BeccLEs.

W. Delf & Sons, Waveney Works,

BEDFORD. C. H. HumpHREYS, St. Mary's.

BELFAST
BELFAST.
BELFORD.,
BERWICK-0

. J. B. Jon~sTONE, 24 Ormean Avenue,

J. W. Shaw & Co., 39 Chichester Street.

Robinson & Co., High Street.

N-TweED. S. Young, Young's Garage, 190 Main Street, Spittall.

Bertws-¥v-CoEn. J. H. & FF. W. Green, Ltd.

REWDLEY.

T. Jenks, 68 Load Street.

JEXHILL-ON-SEA. 7. Dodsons, Ltd., Middlesex Road.
BicgLEswang. B. Mantle, London Road.
BirkeNnEAD. R. E. Wright & Co., 14 Balls Road.

The Birkenhead Motor Works, Ltd., Duke Street.
W. B. Horn, Ltd., Hamilton Street.

BIRMINGHAM. P. J. Evaxs, Ltp., 81—91 John Bright Street.
Birainaruam.  Chas. I Cope & Sons, 15 Upper Hagley Road.

Bisnop Au

Edwards & Co., Hall Green Garage, Stratford Road.

Halstead’s Garage, King’s Heath.

D. Hargreaves & Co., Soho Hill, Hockley Brook.
CKLAND. _Motor Supplics, 164 Newgate Street.

Bisnor's Castre. Vincent Greenhous.

Bisnor's Stortrorp.  J. \W. Whalley, London Road.
Bistor's \WALTHAM.  Rooke oader & Co., Station Road.
BrLackBurN. H. Garstang, Ltd., Mincing Lane.
Brackroor, Brown & Mallalieu, Metropole Garage.
Braircowrie. A. D, Grassick.

Brytu. ]
BoGNOR.

. Gallon, Park Garage.
Mecllers & Sons, Longford Road.

Bortox. The Bolton Motor Co., Ltd., 3 Marsden Road.

BorougH (
BOSTON.

sREEN. L. Grime & Co.
Horranp Bros., Bargate.

BOURNEMOUTH. Motor Mac's, Ltp., Holdenhurst Road.
BRADFORD. A. I'aARNELL, 50 Manningham Lane.

DBRADFORD,

J. A, Goldthorpe & Co., 15 Sunny Bank Road, Bankfoot.

The Jowett Motor Manufacturing Co., Ltd., Grosvenor Road.

Stead & Allinson, Kensington Street Garage, 329 Kensington
Street.

J. C. Smith & Son, Cipthorne Road.
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Braprorp-ox-Avox. L. W, Stone, Station Garage.

Brecox. Rich & Sons, Market Street,

Bripcexp. R. H. Thomas, Queen Street Garage.

BRIDGNORTH. Tuneg DripGNorTH GARAGE, L1p., High Street.

BRIDGWATER. Tue DrIDGWATER MoTor Co., Eastover.,

Briprixgrox. 1. G. Purdon & Sons, Springficld Avenue.

Briprort., LEdwards & Hann, Ltd.

BRIGG. E. H. Smrrge Soxs, Market Place.

BRIGHTON. I, Ray & Soxs, Lrp., 66-068 Church Road, Hove.

BRISTOIL. F. G, Cox & Co., & Howarp Steruess, L., Cathedral Garage,
College Green.

BRUTON. A. B \Wurte, High Sticet.

Bry~Nayyan,  Jones Bros.

Buckie, Geo. Webster, 18 High Street.

BUCKINGHAM. Purrrips & Sons, Chandos Street.

Buitta Weres. Lewis Bros, The Garage.

Burcea HeEatH. French & Foxwell, Ltd.

Burxrey. W, H. Harrison (Burnley), Ltd., The Motor House,

BURTON-ON-TRENT. Tue Burrtox Auvro. Co., High Street.

Bury-st.-Epymunps.  Mann Egerton & Co., Ltd.

BUXTON. W. SANDERS (1620), L1, Spring Gardens.

CaMBERLEY. H. Soloman & Sons, High Street.

CAMBRIDGE. KinGg & HARPER, Bridge Street.

CANTERBURY. G. R. BArreTT & SON, St. Peter’s Street,

CARDIFE. Tom NortoN, LTp., Charles Street.

Carp1GAN, The Bridge End Foundry & Engineering Co., Station Road.

CARLISLE. Tae Couxty Garace Co., L1p., 140 Botchergate,

Carcow. Jackson's Garage & Motor Works.

CARMARTHEN. Bradbury Jones, Ltd., West Wales Garage,

CaTtErHAM. The Caterham Motor Co., Caterham Valley.

Cavax, A. W. Gordon, Farnham Street,

CHELMSFORD. Tue EasterN Autos, Ltp., London Road.

CHELTENHAM. H. E. Steet, LTp., High Street.

CuesHam.  W. Foster, Ltd.

CuesTER  The Dee Motor Co., Ltd., Foregate Street.

CHESTERFIELD. Cavendish Motors, Ld., Holywell Street.

Crrcuester.  Adcock’s Garage, East Street.

CIRENCESHER.: HIE. Svepn, ap., Dyer Street

CractoN-oN-SEA. A, Fiteh & Sons, Ltd., Rosemary Road.

CLAY CROSS. F. KexyING & SoxN, Gladstane Buildings.

Cosuam. P.C. & C. K. Chase, Ltd., Anyards Road.

CoLERrRAINE. StuartT & Co., DBridge Street.

Corwyx Bay. Colwyn Bay Enginecring Co., Ltd., Prince’s Garage, Prince’s
Drive.

CoxseTT.  Atkinson & Browell, Tayvlor Street.

Cork. Cross’s Garage, Ltd., South Mall.

CowBrIDGE. A, S. Evans, High Street.

Cowes. TFountain Garage, Ltd., Railway Hill.

CrasvceiGH. Frank Osbern, Ltd., Ewhurst Road.

CRAVEN ARrRMS. Station Garage.

CrEWE. A. Cooke, 12-14 Nantwich Road.

CrIEFF., Crieff Motor Co., The Cross,

CroMER. The IFast Coast Garage Co.

CrowBOROUGH. |. E. H. Martin, Ltd., Beacon Garage.

Cuear, Frre. Albert E. Walton.

DARLINGTON. TaHE CLEVELAND CAR Co., Ltp., Grange Road.

DartyvouTir.  Raleigh Motor Co.

Daventry. The Daventry Autocar Co., Ltd.
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Dexpici. W, Edwards, The Garage, Townsend.
DERBY. A. RUATkEY & Co., .M, DBeckett Street.

DErsy.  J.
S.
DIEREITAM,
DEYVIZES,
DOLGELLY.
DONCASTE
DONCASTE
DORCILI

Ravnor, Rowditch Garage.
W. Thompstone, Great Northern Road.
1. J. WriGHT & Soxs.
WiLLis & Sovn, Central Garage, Market Place.
Merioneth Motor Co., The Garage.
R. W. E. Crark & Co,, Station Road,
J. A. Bassctt & Sons, Elephant Garage, St. Sep Gate.

TER. TiLeys, 45 South Street.

Dore. Bookless Bres,, Abbeydale Road.

DORKING.
DouvaGLAS.
DRIFFIELD.
Drorrwicu

i

2. J. Baker & Co., High Street.

he Athol Motor Garage, 1.td., Hill Streot,
I’. Richardson, Middle Street.

2. W, Jones, St. George's Square.

DrovLEsSDEN. The Premier Garage, 107 Market Strect,

UBLIN,
DuprLey. T

R. W. Arcuer & Co., Wentworth Place.
he Dudley Garage & Motor Co., Castle Street.

DuNrERMLINE, Jas. Whitehead, Priory Lanc.

DUMFPRIES.,
DUNDALK,
DUENDLEE.
DUNGANNON
Dux BLE.

Drysdale & Co. (Dumfries), Ltd., York Place Garage,
Byrne & Maguire, Dublin Street.
RossceiaH, Lrp., 23 Albert Square.
. \V. E. Haobson, Thomas Stregt.
Scott & Sons, 30-41 High Street South.

Easinaworp. J. H. & F. Wilkinson, Ltd., Long Street.

LEASTBOUR

NI, 1Y, Ray & Soxs, Seaside Road

East GrinstEap, The North Sussex Garage, L.td.
EDINBURGH. RossLEIGH, LTp., 32 Shandwick Place.

Ecuam. Th

¢ Egham Motor Co., High Street.

EGREMONT. |J. I, Srout’s Motor & CycLE HOUSE.
Evraiy. D. & A. Duncan, City Motor Works.
Erron. Neil Ross, LEllon Motor \Works.,

Ery. A.Ca
Epsom. Wi
ERDINGTON.

ESHER. LaNkEsTER ENGINEERING Co., “ Wellands Garage,’

Road.
EXETER.
FAKENHAM,

ss & Co,, St. Mary's Strect.
yodcote Motor Co., Ltd., High Street.
Jones Bros., High Street.

’

Portsmouth

Motor Mac's (Exeter), Ltp., Sidwell Street.
Southgates, Ltd.

FaLkirg. Thos. Lauric & Co., West End.

FAREHAM,
JFARNHAM.
FeLTON. Je
IFENTON.
FISHGUARD.
FLEET. Ste

Fareham Motor Engincering Works, 2 High Street.
Swain & Jones, East Street.
5. Jackson, High Street.
Toy Byartr's Motor GaraGe, Market Street.
W. Brown.
vens & Sons, Ileet Coach & Motor Works.

FOLKESTONE. MarTiNx WALTER, LTD., Sandgate Road.

lForrar. R

FOWEY. PauLs (ExGINE
I'RaserBURGH. W, J. Reic

GAINSBOR
(FALASHIELS,
(GARBOLDISH
(FARGRAVE.

. Ballingall, 118 East High Street.
s), Lap., Fore Strcets
, High Street.
OUGH. Baixgs Bros., North Strect.
The Border Motor Co., Ltd., Market Street.
aM. S, Whiting, The Garage.
W. Gill & Son, High Street.

GarsTon. Portus & Rhodes, 77 St. Mary’s Road.
GIrRvVAN. Lawson's Garage, Vicarton Street.

GLASGOW,
GLASGOW.

G. GiLmouRr«LTD., 231 Hope Strcet.
Grosvenor Motor Works, 274-280 Shields Road.
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Grascgow. Hugh McKinnon, 23 Fitzroy Lane, Sandyford.
Rossleigh, Ltd., 107 Saint Vincent Street.

GLOUCESTER. H. E. SteeL, L@l Westgate Street.

GopALMING. Jordan's Garage, Litd.

GosrorT. Righton & Bennett, Ltd., Stoke Road.

GRANGE-OVER-SANDS., @Raxce Morow & Cycre Co,, Litrp., Kents

Bank Road.
GraNTHAM. Grantham Motor Co., Ltd,, London Road.
GREAT MALVERN.  Whegler & Orl, Imperial Garage.

GREAT YarmouTH. St. John's Yarmouth (Motors), Ltd., g6-102 Regent

Road.
GRrREYsTONES., Greystones Motor Co., Church Road.
GRIMSBY. THE GrRiMsBY MoTOR GARAGE, South St. Mary's Gate.
GUERNSEY. Arxorps Mortor \Works, Rohais.
GuiLprorp. A, Gray & Co., Ltd., 7 Woodbridge Road.
Havrirax. The Halifax Motor Co., Ltd., Skircoat Road.
Harsteap. Harry Cooper's Garage, Ltd., 13 High Strect.
HARPENDEN, C. E. CHIRNEY, Station Road.
HarrocaTE. G. Mackay & Sons, Ltd., West Park.
HasLeEMERE. The Haslemere Motor Co., Ltd., Station Road.
HASTINGS. 'F. Ray & Sons, L1p., 29 Havelock Road,
HavERFORDWEST. J. & G. Bland, 36 Old Bridge Street.
Hawick. Hawick Motor Repair Works, 52 High Strect.
Haywarps Heatn, H. E. Griffin, Mill Green Road.
Heaxor. J. T. Boam, Heanor Motor Garage.
Hearnrierp, C. B. Ryder & Co, Ltd., High Street.
HENLEY-IN-ARDEN. Newcombe Garage.
HEREFORD. James FrYER, Ltp., Green Dragon Garage.
HIGH WYCOMBE. Davexrort VERNON & Co., Lrp., High Street.
Hinckrey. R. White & Sons, Regent Street.
Hrrcuin. Morgan & Hawkins, Sun Street.
Horw~castrLe. J. T. Friskney, West Street.
Horxsea. R. H. Sherwood, Ltd.
Horsnam. Jackson Bros., London Road.
HUDDERSFIELD. A. MerLLor & Sons, Moldgreen LEngincering \Works.
HULL. W. L. TrompsoN, Lrp., Anlaby Road.
HUNSTANTON. W. H. JonnsoN & Soxs, Ltp., Westgate.
HUNTINGDON. MurkerT Bros., High Street.
ILMINSTER. YanxbpreE Bros., Ltp., Silver Street.
INVERNESS. Macrae & Dick, Ltd., Academy Street.
InvErURIE. F. Cocker, 72 Market Place.
IPSWICH. Borwoobs, L.tp., Carr Street.
JERSEY. G. H. Pgoyr, 51 Don Street.
Kerrs., G. Cooney, Ltd.
Kerso. Chalmers & Son, Sheddon Park Road.
KENDAL. Arkinsox & GrIFFIN, Westmorland Garage.
Keswick. Quirk’s Garage, Main Strect.
KerTtERING. The Central Motor Co., 1919 (Kettering), I.td.
KipperminsTER., L. C. Goodwin & Co., George Street.
KikexNy. Kilkenny Motor Works.
KiLmar~xock.  Dunlop Motor Ce., Ltd., 3 Nelson Street.
KING'S LYNN. W. H. JounsoN,.& Sowns, St. James Street.
KINGSTON-ON-THAMES. Tue LANKESTER ENGINEERING Co., 39 Eden
Street.
KirkBYy LonNsparLe. Samuel Morris, Central Garage.
KIRKCALDY. RossLEIGH, LTp., 6-8 Carlyle Road.
KirkinTiLLOCH. Jas. Martin (Kirkintilloch), Ltd., Kelvin Valley Works.
Kirriemuir. Barron, King & Lowden, Elm Street.
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KNuTsForD. Jos. Grice, Princess Street Garage.
Knutsford Motors, I.td., Garden Road.

AMPETER. DD, Smith Jones, The Garage.
LANARK,  Wm., Henry Cox, Clydesdale Garage.
LANCASTER. Ashton Motors, Ltd., Henry Street.
AUNCESTON. P. Sery, The International Garage.
_AURENCEKIRK. Tavendale & Son, High Street.
LEAMINGTON.  Tue MipLanp AuTtocar Co., 34 The Parade.
LEAMINGTON.  Leamington Automobile Co., Ltd.
DBURY. (. Hopkins & Son, New Street.
EEDS. Seexceér N, BLACKBURN, Harchills Road.
CEEDS.  G. AL Campbell, Oakwood.

C. R. Foster, Ltd., 212 Cardigan Road.

Hamilton (Leeds), Ltd., Portland Crescent.

Leeds Autocar, Ltd., 58 Hunslet Road.

Pointing, Ltd., Woodhouse Lane.

Rossleigh, Ltd., 87 Albion Street.
Lekk. C. \. Barnett, 18 Stanley Street.
LEICESTER. G. Maix & Co., London Road.
LevensnuLME. E. Oswald, 211 Stockport Road.
LeEwrs. A. E. Rugg, 1 Fisher Street.
LICHFIELD. Hiskens Bros., St. John Street.
LimeErIcK. A. McDonogh, Ltd., 16 Lower Cecil Street.
LINCOLN. Wsest's (LincoLn), Ltp., High Street.
L1IsBURN. Stevenson Bros., Castle Street.
ILISKEARD. BeecH's GARAGE, The Parade.
Liss. Norman Fox.
Listower. McElligot & Boylan, The Garage.
LLivérroor. G. F. Rimmer, 16 Preesons Row.

C. A. Britten & Co., Ltd., 31 Islington.
Lraxpiro. Central Garage (Llandilo), Ltd.
l.Laxpois. Higgs Bros,
LLANDRINDOD WELLS. THE AUTOMOBILE PALACE.
|LLANGOLLEN. Jones Bros. (Llangollen), Ltd.
l.ockerBIE. Hunter & Gardner, Crown Works, High Street.
LLonpoxpERRY. City of Derry Garage, Foyle Street.
L.oxg EaTtoN. A. H. Moore, College Street.
LLONGTON. Toum Byart's MoTorR GARAGE, Heathcote Road.
LovcuBorouGH. T. B. Bowler, Nottingham Road.
Lours. Oliver Hodgson & Co., Upgate.
LowgR StanTtoN. A. Smith & Sons.
LowestorT. Mann, Egerton & Co., Ltd., 97-09 London Road.
LLuprow, Ludlow Motor Co., 140 Curve Street.
Lutox. West End Motors (Luton), Ltd., 233 Dunstable Road.
Lypxey. [I'. Hardacre, Hardacre's Garage.
LymiNgTON. South Coast Garages, L.td., 76 High Street.
LyxpHUursT. Imperial Motor Works (Lyndhurst), Ltd.
MaccLesFIELD. ]. |. Cookson, Central Garage.
MACHYNLLETH. ]. Evans & Sons, Maengwyn Street.
MAIDENHEAD. Amor & East, 62-64 King Street.
MATIDSTONE. Roores, Ltp., Len Engineering \Works.
Marpon, Bates Motor Works, I.td., 28 High Street.
Mavrron, Robson's Malton Garages, Castlegate.
MANCHESTER. HOLLINGDRAKE AuToMOBILE Co., LTp., Royal Exchange
Buildings, 17 Bank Street.
MANCHESTER. ]. A. Bennett & Co., 257 Deansgate.
Bracegirdle Motors, T.td., 56 Alexander Road, Rusholme.
Geraid Dugdale & Co., Ltd., 190 Deansgate.
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MaxcnesteRr.  Fryer's Motor Auetions, 120 Grosvenor Street, C-on-M.
M. Gavson, 276 Stretford Road.
Lookers, Ltds, 19 Hardman Strect, Deansgate.
Old Trafford Engineering Co., Ltd., Talbot Road, Old Trattord
Priestnall & Co., Hulme Street, Salford.
C. Shaw & Sens, 98 Barlow Moor Road, Chorlton-cum-Hardy
G. Shepherd, Ltd., 215 Deansgate.
The Trafford Motor Mart, Ltd., Stretford Road, Old Traftord
MANSFIELD. T#HE PortrAND Motor Co., Ltp., 58 Leeming Strect.
MARKET DrAYTON., Norman & Birch.
MARkKET HarBOROUGH. The Regent Autocar Co., Ltd.
MarTHAM. S, Francis.
Merksaam. Tyvlee & New.
MertoNx Mowsray. Leonard Gill, 25 Market Place.
MeNar Bringe.  Menai Motor Co., Ltd., London House,
MerTuyr Typrie.  John Lewis, Morlais Buildings.
MexBorRouGH. I, Smith, 52 Main Street.
MipaursT. ], Poate, Rumbolds Hill.
Morp. [Flintshire Motor Exchange.
MoxNaGguan. H. S. Given.
Moxmourh. G. Manns, St. James Square.
MoNTrOSE.  Jas. Archibald, River Street.
MorpeTH. Waters Bros (Motors), Ltd., 61-62 Dridge Street.
Mucen WeNLock,  Jas, Davies, Smithfield Road.
AT, Hedge & Sons, Ltd., Windsor Road.
Newarg., C. E. Ford & Son, Appleton Gate.
NEWBURGH. Sydney Fuller, 41 High Street.
NEWBURY. Straprinas, Lrp., Northbrook Street.
NEWCASTLE, STAFFS. DBeresford Garage, High Strect.
reastie Eviyy, T, Lloyd, Cawdor Hotel Motor Garage.
NEWCASTLE-ON-TYNLE. RossLeigu, L., Northumberland Road.
NEWCASTLE-ON-TYNE. (. H. Johnston, 23 Eldon Square.
NeEw Cumyock. Tweedies Garage.
NEWMARKET. E. C. CrisswiLr, High Street.
NeEwrort, I'ire.  Richard Evans, 1 Lower Bar.
NEWPORT, Moxham Bros., Ltd., Rodney Road.
rouay.  Central Garage Co.
NEwTON ABBOT. Harvey's Garage.
NeEwTOwN. Cookson's Garages, Ltd.
NORTHALLERTON. A, U. Greer, Greer's Garage.
NORTHAMPTON. Tue PyrcHrey Autocar Co., L.rp., Sheep Street.
NortawicH. Thompson & Sons (Northwich), Ltd., Castle Street.
NORWICH. Durr Morcax & VErMoxT, LTD., St. Stephen’s Street,
NorwicH. Cross & Rix, 1 Portersfield Road.
J. H. Fox, Ltd., Nuthank Road.
The Melrose Garage, Melrose Road.
NOTTINGHAM. A.R. Argkey & Co., LLtp., Lower PParliament Strecet.
NUNEATON. S. Rossins, Ltp., Leicester Road.
OrLpuam.  The Paragon Motor Co. (Oldham), Ltd.
OLNeyY. I, Soul, High Street South.
OsSWESTRY. |. P. Arthur & Sons, Smithfield Garage.
OXTORD. LEvies & Evires, St. Aldates.
OxTED. W. H. Spark, Station Road East.
PEMBROKE Dock. . L. Silcox & Son, The Garage, Water Street,
Pexrit.  Hayton’s Motors, Ltd., Old T.ondon Road.
Penzance. Taylor's Garage, Ltd., Coinage Hall Street.
PertH. Valentine's Motors, Ltd., City Hall Square.
PETERBOROUGH. MurkeTrt Bros., Bridge Strect.

PLXMOUTH:
PONTARDULATS,
PorRTADOWN.
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H. Axprew & Cag, I.tp., Athenacum Place,
Frank Jones
R. Hewitt, Armagh Road.

PorTyaDoc. T.. H. Thomas & Co., Madac Garage.

PorT TALBOT.
PrRESTATYN. \

Clarke's Garage, 40 Station Road.
V. R. Adams, The Garage.

Presron. Loxham's Garages, Ltd., Charnley Street, Fishergate.

PrEsTwICK. |
Pourvey. Carr
Pwrrnerr. R
(JUEENSFERRY.
Racrax, 1. |
RAMSGATE.
Ravxns, Mas
RAWTENSTALL.
RIEADING. ]
Repprrci. A\,

). T, Edmiston, Prestwick Garage.
Bros., High Street.
obert John Jones.
Gamon Hardwick & Co.
|. Hampshire.
RaMsGATE MoTors, O4a High Street.
ters Bros., Brook Street.
J. R. Myerscough, Ltd.
ULIANS, 84 Broad Street.
L. Pitts & Son, Evesham Street.

REEPHAM. John White & Co., Station Road Garage.
Rercare.  Reigate Garage, Ltd., 22 Bell Street.
RestoN. T. Sinclair,

RomseEy.  Wrynam's Garage, Winchester Road.
Roscriea,  Hall’'s Motor Works.

Ross-oN-WYE,
ROTHERHAM,.

Longford & Hicks, Cantelupe Road.
The Central Motor Works, Ltd., 128 Wellgate.

ROTHIENORMAN.  Smollett Bros.

RUGBY. Sam Rospins, Lrp., Bilton Road.

RusHpEN. Wargate Motor Enginecring Co., \Vellinborough Road.
Ruriin. R. Beech & Sons, Market Place.

SarrroN WaLpeN. Raynham & Co., High Street.

ST. ANDREWS.

A. A, Duncan & Sons, 2 St. Mary's Plaee.

St. ANNEs-0N-SEA. - W, T. Aked & Co., St. Georges Road.

SALISBURY.
SANMUNDHANM.
SCARBOROUGH.
SCUNTHORPI
SeLByY. E. O,

Sersgy. L. M
SEVENOAKS. (

SHEFFIELD.

Tur WessEx Motors, Lrp., Catherine Strect.
Smith & Wesby, The Garage, High Strect.
Saville & Exard, Ltd., IFalconers Road.
<. Crarx & Co. (Scuntuorrg), LTp., Oswald Road.
Tyson, Tyson's Garage.
aidment, High Strect.
r. Humphrey & Co., 160 High Street.
E. W. HarrFierp, L., 147 Nerfoll StEget.

SHERPTON MALLET, I, Hobper, Central Garage, Market Place.
SHERBORNE. IE, Childs & Son, Long Street.

SinrNarL.,  The
SHREWSBURY.
SIXMILE BRIDG
Skirrox.  Bax
SLEATORD.
SriGo.  Hende
Place.
SOUTHAMPTON.
SOUTHPORT. |
SOUTHSEA.

Scrvice Garage, Church Street.

Shuker & Son, Pride Hill,

E. Jas. O'Rogan.

ter & Wroe, Newmarket Street.

Horranp Bros., 36 Boston Road.

rson’s Motor and Engineering Works, \Wine Street and Union

T. H. Sanders, g42—44 Commercial Road.
. Bamber & Co., Ltd., 33 Birdale Road.
WapHAM Bros., 8¢ Palmerston Road,

SpALDING.  The Spalding Motor Co., Ltd.

SpeiLsBy.  Lesl
STATFORD,
STALHAM. ],

ic Dodds, Ltd., Market Place.
ArTrwoon’s GARAGE, Lichficld Road.
I'. Jackson, The Garage.

STAMFORD. Farrow & Son, Stamford Garage & Motor Agency.
STIRLING.  \Wm. Kinross & Son, 37 Port Street.

STOCKPORT.,

Tie HoLLINGDRAKE Auto Co., L1p., Town Hall Square.
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Stockrort. 1. B. Brelsford & Co., Ltd., Heaton Moor Road, Heaton Moor.

Talbot Garage, Ltd., Mersey Square.
STOCKTON-ON-TEES. HicksoN & Co., West Row.
STOURBRIDGE.  A. S. Weaver & Co., High Street.

STRANRAER. Reid & Adams, Bellevilla Garage.
STRATFORD-ON-AVON. T. GuyVvER & Soxs, Rother Street.
STRATHAVEN. J. & T. Young, Central Garage, INirk Street.
STROUD. H. L. STrEL, 1.rp., Russcll Street.

SUNDERLAND. Lightbody & Co., South Street Garage.
SURBITON. LANKESTER ENGINEERING Co., Surbiton Motor \Works,
SurBIiToN. The Kingston (Surrey) Motor Co., Ltd.

SursIrtoN Hice. ‘Welham's Yellow Garage.
SUTTON-IN-ASHFIELD. Caunt’s Central Garage.

SwanLiNcoTE.,  Parke's Garage (Swadlincote), Ltd., 07 High Street.
SwanseA.  Ackland’s Garages, Ltd., York Street.

SWINDON.  GreEN & Harping, Marlborough Road.
TapcasTER. Shearsmith & Walker, Westgate.

TamworTH. \. Griffiths, Gun Gate.

TAUNTON. C. ALLEN & SoxN, Ltp., Tone Bridge Works.
TeicymoutH. The Agra Engineering Co., Ltd.

TueTrornp.  W. & G. Lambert, Ltd., Castle Street.

Tuirsk., Ii, T. Stead & Co., Market Place.

Ticenurst,  Colvin Bros., The Squarc.

TrerErRARY, M. Barlow, Engineering Works.

TORQUAY. THE Soutn DEvoN GARAGE & Motor Touring Co.
Towy~x. W. T. Owen, Towyn Motor Garage

TrEGARAN, Hugh Morgan.

TROWBRIDGE. A, A. Booyax & Co., Manvers Street.
TRURO. S, Hicks & Sons, 10 River Street.

Turravore., J. A Kilroy

TUNBRIDGE WELLS. G. Stevexson, Lro., London Road.
Uckrierp.  French & Thurlow, Ltd., 92 Iigh Street.
WakerIELD, Hylands, Ltd., Union Strect.

Warrasey. H. Cleator, Scaview Road,

Pinnington Bros., Water Street, Egremont.
WarrLingroN, Mekinnen Motor Works, 7 Ross Garage.
WALSALL.  TaeE DARWELL GARAGE, L.TD., Darwall Street.
WarrINGTON.  IZ. Garland & Sons, Bridge Street,

Warsor.  The Warsop Motor Co., Ltd., Mansfield Road.
WATERFORD. Sheridan's Motor Garage.
WATERLOOVILLE. WabpaaM Bros.
\WELLESBOURNE. V. Jeacock.
WeLrLiNgBorOUGH,  W. H. Mason, Midland Road.
\WELLINGTON. TRICHARDSON'S GARAGE, L.Th.
WEeLsnroor. J. Harald Thomas, The Garage.
\WEM. Moss Bros., 62 High Street.
West BromwicH. Whitchouse & Oldham, Ltd., Lewisham Garage, High
Street.
West Byrreer. The Dyfleet Auto Co., Old Woking Road.
\WEsTCLIFFE-ON-SEA,  Fogdens, Ttd., ag—100 St. Helens Road.
G. & AL Stone, 536 London Road.
WEesT HarTLEPOOL,  Robert Robinson (West Hartlepool), Ltd., Avenue Road.
West Kirey. H. E. Russell, Ltd., Kirby Garage, Caldy Road.
WEeEsTON-SUPER-MARE.  The Whitecross Motor Co., Whitecross Road.
WEexrorn.,  Duff & Keogh, Westgate Garage.
WEVBRIDGE. Weybridge Autos, I.td., York Road.
WEYMOUTH  Trieey'’s, County Garage, Vietoria Street,
WartBy., A, H. Walker, The Garage, Westcliffe.

DISTRIBUTORS AND AGENTS

WHITCHURCH. G. HopLEY & Son, Dodington.
Wrican. H. H. Timberlake, Ltd.
WincnEsTER.  Redman’s Garage, Ltd., City Road.
WiNpERMERE,  R. Smith, Main Road.
1 WISBECH. W. H. Jouxsox & Co., Ltp., Harecrott Road.
WoxinGg. I, J. Quinn, 7 Duke Street.
WorveErHAMPTON — Birch's Garage, Queen Square
Bradburn & Wedge, Darlington Street.
WoopnALL Spa. \W. A, Dickinson & Co., Station Road.
Fi WoorLer. W. Wilson Pile, West Street.
WORCESTER. BARKER'S GARAGE, L1n., 82 Lowesmoor.
WorcesTER. F. Lewis & Co., New Street.
WORKINGTON. Srout’s MoTtor & CyverLe Housk, Central Square.
Worksor. Brooks' Garage, I.td., Victoria Square.
WorTHING. L. W, Briggs, 79 Chapel Road.
WoTTON-UNDER-EDGE.  Herbert Henry Lewton.
WREXHAM. A, G. Camp, Premier Garage.
YEOVIL. Wit Sparrow, Ltp., Osborne Garage, Sherborne Road.
YORK. Mvyers & Bur~eLr, Davygate.
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TANDARDS | s
ALAL free legal defence, 201 CAMSHAYT, 70
Accelerator or throttle pedal, 43, 48 — brake, 78

/) | - Cuse of, 02
//// ‘
A

— driving chain, 147
Accident, in case of, 190 Carburation, 143
| % :
Accumulators, 170 Carburettor, 34, 76
Acid, level of, 170
? /

WAKEFIELD

— - throttle, 71
/ Adjustable front scats, o, 15 ——, Zenith, 145
/ %///? Adjustment of chains and belts, 147 Cars unattended, 190
/ / ’,//," ol steering, 150 Car tax and licence, 20
/ d ////} — of worm gear, 158
I :
.

—— flooding, 203
—, refilling with, 171

— C.A.V, headlamp, r
Agents, list of, 215

: 77
——— switchboard, 1
Air-strangler, 34

7TNAOT
Centigrade scale, 212
Aluminium pistons, S1 Chains and belts, adjustment of, 147,
// Ammeter, 33, 173 o 149
reoister - | F: -leatt (
Lo ———— o, . 7 not registering, 17 | Chain lubrication, 90
7 ) $ perfect fubrication of your // Applying the brakes, (4 Changing down, 51
A Standard, Yollow the makers® recommendsa- ’// Armature, 1609 Changing on hills, 32
7 tion and use only Wakefield CANTROL Motor 0il. ///’///// Automatic cut-out, 100, 172 Changing up, 49
// A good machine is wopthy of 4 Bood oiliaand the bost of 54’/// Automaobile Association, 103 Charging switch, dynamo, 171
7 engines will sutter it run o an wusuitable Wbricant. . y//// Autovac tank, 100, 143, 144, 145 Circulation indicator, 111
/ B ioe 1 s ,,’/,/5 —— ———, to refill, 143 | Cleaning oil filters, 114
LExperience has prove 1 akefield CASTROL Motor / Ao SeERC e K it I
/ Oil is the one lubricant alwavs cqual 1.: every demand of m’.x‘ ,y//// Axle, h—”.“t lubrication, 122 (‘llllll).lﬂg hills, 34
/ modern high-eflicicney cugine, . ///Z S enwiiel, 124 Clothing, 195
" ‘luteh adjustme 35
/// By recommending and using Wakeficld Carbonliss Castrol ;//// e anle b Chy ldl. '\(1.“”; “nk,”‘t' 135
7 CW ™ in winter, and Wakefield Castrol * AX® in sHmer, ,’,// PACK axle, /7 coup mg, 855, 104
//' for theengine, ind Wakefield Special Gear ** 8 “Tor the centbox /r'[},/ —_— oil level, 77 - fierceness, 03
/ rlu[ li.wil\ axle of the Staudard Light Car, the Standard Motor i Bangs in silencer, 205
/ 0., Ltd. are doing their part to safeguwnrd vou from the 7 i e g S
) troubles attending the use of an inferior oil: do yours by Batteries, testing the
%/7 1uH|u\\\n: the unanimous lead of the expert and enthusiast
¥ el usas only—
)

levers, 88, 103
lubrication, 117

, 200

Battery, 1069

operation, 47, 03
——, neglect of, 170 pedal, 43
Belts and chains, 147 —— plates, 86, 102
Benzol 27
‘,'%//
7
/

|

Big ends, 67

shaft, 87, 103
Bodywork, care of, 207

bearing, 118
greasc nipple, 1306

features, 7

—— slipping, 204
Boiling-point of water, 212 ——— sudden engagement of, 192
Brake adjustments, 130 —— thrust collar, 118

! — cam-shaft, 78 Coasting downhill, 73

//1 Send for I;'_mr/c.’c/ “Iu{v"//;m.' Luhrication — faults, 204 | Cold engine, 35

/,///, for-Motor Car Owners.” Post free from o e . I

%}, Addvertising Department. ) HEVEE, 43

/////// C. C. WAKEFIELD & CO. LTD.
"/

“ Coleshill ™
—— -operating cams, 133

// All-British 1-irm
7

and ' Cowley " two-
kI . scater, 8§
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///////////////////%///////////////////////////// Braking, ineiigetit MNP I e E e by

Constant mesh, Sg
Brushes, 109
Bulb-holder, 175
Bulb, to fit new, 1

- pinions, 74
Constructional details, 14 h.p., 92
75 —— ——, 11 h.p, So
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Contact breaker, 140

Controlling speed backwards, 6o
Controls, 43

Cooling, 70

system, 83

Cost of tyres, 188

Costs of running, 186

Crankpin, 68

Crankshaft, 67, 72

Cross-coupling rod adjustment, 154
e e YIS, IS

Cubic capacity, So, 213

Cutting in, 306

Cut-out, automatic, 169, 172

Cycle of engine vpcr.ltmn 68, 69
Cyeclists, 41
Cylinder-head removal,
Cylinders, 67

160

DarLy precauntions, 30
Decarbonizing, 162
Depreciation, 186

Descending hills, 37
Detachable head, 67

Diagrams, engine operation, 6¢
Differential gear, 75
Dimensions, 6

Dip rod, 28
Distribution chain,
Dog clutch, 74
Doors, closing the, 209
difficult to close, 206

‘ Double-clutch " change, 53
Draining the sump, 111
L)rnm;,r and traffic signals,
backwards, 58, 201
—— controls, 43

—— in traffie, 200

—— licence, %8

145

—— methods, 186, 19o
“ Dunlop " balloon tyres, 190
Dynamo, 101, 164

l_’,()
charging crratically,
—— -charging switch, 171
fuse, 173
not charging, 1
switch, 34

178

ELECTRICAL equipment, Sy,
—— faults, 178
Electrolyte, level of, 170
Elementary technical facts, 67
Emergency brake, 44

Engine, 11-h.p., 8o, 81

——, 14-h.p,, 92

100

and camshaft chain adjustment,

DEX

Engine clanking, 205

fails to start, 35

faults, 202

—— knocks, 203

—— oil replenishment, 2

——— operation, cycle of,

—— POwWer, 54, 62

deficient,

——— Funs crrutic.lll_\',

—— squeaks, 20

—— =starter, n‘\u‘\sl\c use of, 171

weak, 180

, starting, 32

—— -starting motor,

—— stops; 203

—— will not accelerate, 202
—— will not start, 202

l ‘quipment, electrical, 169

Exhaust cut-out, 201

stroke, 71

, bo

203
203

169

Faurexserr and Centigrade equiva-
lents, 212
Fan belt, 147,
drive, 9o
—— lubrication, 117
Faults, electrical,
Fault-finding t.1blu 183, 184, 185

Filler gauze, 114

IFinal dri\'e, 77

Firing stroke, 71

I l«mt spindle, 34

wire, 110

Flooding the carburettor, 32

Flyw hec[ 67

Focusing headlights, 175

i3 ormula forvn,, 213

I'our-stroke cycle, 70

“ Free-wheeling,” 73

I'reezing point ui water,

Front axle, 11-h.p., 154

adjustments, 152

—— seat adjustment, 17

—— wheel alignment, 152

— - ——, gauge for, 153,
- brakes, 78

I'rost, precautions (lgdlﬂﬁt, 207

Fuel replenishment,

= tank, 27

Ifunction of engine parts, 67

Fuse holder, 181

, replacing, 180

, Wire, 178, 182

149

212

154

GASKET, cyvlinder-head,
Gates, gear lever, 48
Gauge for front-wheel alignment 153

LNDEX

Gauge, tyre-pressure, 189 ‘
Gearbox, 73, 88
lubrication,
—— oil level, 30
Gear changing, 47, 34

—— -changing speeds, 54
—— lever; 44

— oil, 119

-— ratios, 6, 70
Get-you-home " scheme, 194
Grating of gear tecth, 34

119

Grease gun, use of, 120
Grinding noise, 51
—— the valves, 163

Gudgeon pins, 08, 8t

Heapramp, Lucas, 170

, CAN 177, 183

Hill, lm\m" car on a, 06
——, starting on a, 56

Hints on gear changing, 54
Historical, 2

Holding-down bolts, 206
Holding the steering-whecel, 63

Hood, folding the, 208
Horn switch, 46
Horse-power, 3

, formula for, 213

Hub bearings, go

IpLING speed, 45, 205
Inflation pressure, 26, 18¢
Ignition, Sy

—— control, 72
details, care of,
lever, 32 , 03
switch wire, 84

[.‘()

JERKY start, 47
Joints, universal, 76

KiLoMETRES per hour, 211

to miles, 212

“ Kineton " and
seaters, 11

* Kenilworth " 4-

Lavps, 109

and bulbs, 175
go out suddenly,
Law, points of, 198
Layshaft, 74, 89

* Leamington,” 2-seater, 11
Leather revivers, 208
Leaving car on a hill, 66
Legal defence, free, 194, 201
- proceedings, 200

170

Level of electrolyte,
Licensing, 20
[light diminishes,
Lights flicker, 170
— ]')OUI', 179
— vary, 179
Lighting regulations
I whtmu up table, 2
Litres to gallons, 21
Lubrication, 14 h.p.,
—, 11 h.p., 8T
—, dynamo, 169
of brakes, 120
- of chains, 90
— of springs, 125
, rocker, 83
. summary, 128
Lucas headlamp, 176
magneto, 141
Luggage accommodation, 197
—— for touring, 1095

109

170

198

=

L.
>

108

MaGNETO, 70
——=~ bracket, g9, 148

— chain adjustment, 150
— contact-breaker, 140
coupling, 84
——, defective, 202
lubrication, r17
, Lucas, 141

—— switch, 33
—— timing, 84
Mechanical troubles,
Mileage costs, 186
Miles per hour, 211
Millimetres to inches, 211
Minimum throttle stop, 45
Mixture, rich, 34
Motor organizations, 193
——— trunks for touring, 196
Moving gear lever, 49

20%

NICKEL, to preserve the, 209

Number plates, 22

OFFICIAL signals, 40
Oil ur(ul(mun 81, 94
—— -circulation cock, 116
indicator, 96, 205
——<dippers, 82

—, deterioration of, 111
-filler on rear axle, 120
—— -filling spout, 148
filter, 97
level, back-axle, 30
, gear-box, 30

1)

O



Oil-level indicators, 109
— whistle, 109
-pressurce relief valve, 96
——— PUMp, 94, L4
—— replenishment, engine, 28
—— suction pipe, 98
- troughs, 82
Oiling, 73
Operating the clutch, 63
Overflow cock, 108, 110
Overhead valves, 33, 92
—— wvalve lubrication, r12
Overhauling, 193
Overloading, 29

* Parr Mall "fSaloon, 18
Parking of cars, 200
Passengers, weight of, 190
Passing tramears, 4o
Pedals, brake, 48
Pedestrians, 41
Petrol feed, 11 h.p., 84
—— ——— B4 hpereh
—— filterss 143

— storage of, 198

- tank, 27
—— Tap, g
" Piccadilly " saloon model,
Pinking, 40, 162
Pistons, 67872
Police signals, 30
Popping in earburcttor, 2035, 481
“ Portlana " saloon, 16
Preparing for the road, 27
Primary shaft, 74
Propeller shaft, 70, 89
Punctures, 207
Pushrods, 68

”®

OQUARTERLY licences, 21

R.A.C. (treasury) formula, 213
R.A.C. free legal defence, 201
Radiator, 83

water, 29, 205

Range of complete cars, 7
Rear axle, 77, 105

—— —— lubrication, 119
Reflectors, cleaning the, 178
Registration, 20

Removal of cylinder head, 100
Repairs, 188

Replenishing vacuum tank, 32
Reverse motion, 70

Reversing, 358

Rich mixture, 34

Right of way at cross-roads, 40

INDES

Road patrols, 194

Rocker lubrication, 83
shatt, 83

Royal Automobile Club, 193
Rules of the road, 36

for reversing, 38
Running costs, 186

election of oil, 212

clf-tuition, 43

ide panels, 4

—— sereens, storing, 209

——=Slaps 60

Sizes of tyres, 190, 191

Sliding side-screens, 13

* Slip * change, 52

Slow running, 55

Smoke from exhaust, 202, 205

—— blagk, 205

—— blue, 205

Spares, 197

Spark lever, 45

Sparking plug, 71, 160

Specification table, 5

Speed, 6, 186

—— limits, 108

Speeds, equivalent, 211

Spigot bearing, 74

Spring gaiters, 125

Springs, 11 h.p., 91

——, 14 h.p., 107

= faults, 204

Squeaks from chassis, 206

—— from engine, 205

Starter pinion, 180

Starting from rest, 47

——— MOUOL, TOT ST7a

on a hill, 56

switch, 35

the engine, 31

Steering, 05, 79, 100

——, adjustment of, 156

—— backwards, 59

——— gearbox, 123

gear diagram, 124
- rod joint, 125

—— swivel lubrication,

Stopping on corners, 37

Straight change, 51

Sump, 108

, draining the, 111

Switchboard, 11 h.p., 174

— 14 h.p.;, 175

Switch, dynamo, 34

———, dgnition, 33

Swivel pins, removing the, 152

SAFETY 1N reversing, 61
S
S
S

v
1)

Tarre of faults, dynamo, 133
; Starter, 184
—— —— lamps, 185
Tank autovac, 144, 145
Tappets, 63
Tappet guides, 83
Tar spots, 208
Tarift offices, 25
Test cock, 98
Third-party risks, 2
Throttle, carburettor, 71

— lever, 33, 45

- pedal, 43
Timing of magneto, Sy
Torque tube, 76
Tour, preparing for a, 194
Touring, motor trunks for, 1906

organizations, 193

——— A ¢ar, 201
Top-gear abilities, 55
Trade numbers, 22
Traffic and driving signals, 37
—— driving, 200
Tramcars, passing, 40
Transmission brake, 78
Treasury R.A.C. formula, 213
Trunnion support, gearbox, 89
Tvre sizes, balloon, 190, 191
size equivalents, 213
Tyres, care of, 189
= @nst of, 1898
—, inflation pressure, 29, 18¢
= life of, 29

UxpEeERr inflation, 29

PRINTED IN GREAY

INDEX

Universal joint, 130

Upholstery, preserving the

Upkeep costs, 187

Universal joints, 76

Use of accelerator, 62

—— ofdgnition lever, 63
of test cock, 1106

Vacuus tankp 3t
Valves, Gz

Valve-clearance gauge, 138
Valve adjustment, g3, 11:

208

| — gear lubrication, 83, g6

e — ~grim]ivn}_1'. 103
— - operation, 8
—— rockers, 08

3

rocker bearings, 113

| —— springs, 67

“AWARWICK
Water circulation, 83, 98
——— cooling, g8

| drain cock, g8
——, radiator, 20
Weights of cars, 6, 189
Wheels, go

j-seater, 14, 10

Wheel hubs, lubrication, 121

Window regulator, 10
Worm-gear adjustment, 1
Works output, 1

\Worm gearing, 77, 9o

25

NITH carburettor, 145
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The “STANDARD”’
way to buy is from

LAMB’S L'TD.

p 4 Tuston
d Green, and Eu

, stow, Woo ars and
'g Ltd., of W althamstow. ¥ f Standard cars an
Lamb’s LY ER2L0 gpeciality ob fuctions of the
i ak § ; s s
Road. »\'“"' nl gee the newest Pprot
. gan falways ==o v owrooms.
e ;‘ { works i2 their show lways
Standard _ onquiries are ALWATE
Lconnt, your enq ormanent
Cash or Deferred ACCOTE o you also 2 P&
‘ash ¢ )

and We £

welcome s
in\'imlion F S i
and have oul .

iy . for the

fine gchemes i

penefit of our customers
e,\‘p\;\ined.

5ui e 18

idance
ice and 8Y i
s free at Lamb’'s

always

Ltd.

- 35

Walthamstow - - - London, E.17

Opp. Hoe Street Stn. 12 minutes from Liverpool St. Stn.

Nos. 2 or 4 Platforms. "Phone : W'stow 1111 (4 lines).
9 am, to 8 p.m. Thursdays 1 p.m.

50 High Road, Wood Green, London, N.22
10 doors from Empire. ‘Phone : Mbountview 1956.
9a.m.to8 p.m. Thursdays 1 p.m.

387 Euston Road - - London, NNW.1
Opp. Gt. Portland St. Stn. (Met.). "Phone : Museum 4978.
9a.m.to7 p.m. Saturdays1p.m

ES, Sir! one spirit looks
much like another, but
that's as far as it goes.
You will soon sense the difier-
ence with my spirit—PRATTS
PERFECTION—in your tank
You will note the quicker
pick-up, increased power and
yreater mileage. Not onh
that, Sir, examine your engine
alter six months running on
PRATTS PERFECTION anc
vou will be surprised at the
minute amount ol carbor 1n
cylinders and on pistons, A nd
my spirit is always the sane
pure and uniform, guaranteed
not adulterated with any other

patt

brand or grade

s - B vy

RATTS

) PERFECTION SPIRIT
Uniform everywhere Reliable always °+

ANCLO-AMERICAN OIL COMPANY, LTD 36 QUEEN ANNES CATE, LONDON S W I
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