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PREFACE

Tuts handbook hag during the past few years proved decidedly.- ~
popular among A.J.8. riders and I hope it hag been the means of
assisting many a rider to cobtain trouble-free and pleasurable
motor-cyeling. In preparing this fourth cdition I have aimed at
making the book still more useful as a general reference guide
for A.J.S. riders, both experienced and inexperienced.

The present edition fully covers all 1932-7 A.J.S. models with
the exception of the overhead-camshaft ““I'rophy” and competi-
tion models. These machines although outstanding in their
class, are not designed for ordinary read use and arc consequently
owned by only a relatively small percentage of the thousands of
A LS., riders. For this reason I do not feel justified in dealing
with them at the expense of the other road models which now

- number thirteen all told.

The A.J.8. range of models undoubledly merits most careful
consideration by all intending purchasers and is fully described
after the last chapter of this book. 1935 saw three models of
entirely new design and with dry-sump lubrication cngines with
coil or magneto ignilion. The 1936-7 range comprises sbill
further improved versions of already well proved and popular
types embodying all that is best and modern in motor-cycle
engineering practice (see pp. 24 and 127).

For the benefit of absolute novices T have deseribed in simple
non-technical language how the four-stroke engine works, and
have included chaplers on driving and the various preliminaries
which it behoves the tyro to attend to before venturing forth on
the highway. The legal aspeet of driving has also been dealt
with, special reference being made to the latest *Belisha' addi-
tions to the numerous motoring regulaiions (sugh as driving tests,
new signg, pedestrian crossings, ete.).

To avoid roadside breakdowns and to maintain Al perform-
ance 1 would emphasize the vital importance of correct Iubrication

v
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and regular attention to adjustments and overbauling. I have
comprehensively dealt with all these mafters and you should
find all the information you are likely to require within the covers
of this book.

If you should run up against a spot of bother, or if the advice
you need has been omitted in this book do not hesitate to write
to me, c¢/o Sir Isaac Pitman & Sons, Ltd. You should be brief, and
to ensure a reply without delay enclose a stamped, addressed

envelope.
W. C. H.
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1938 SUPPLEMENT
10 THE BOOK OF THE A.J.S.

ArrocuruEr sixicen machines are available for 1938 with engine
capacities ranging from 246 c.c. to 990 c.e. Twelve of last year’s
models are retained with detail improvements, and there are
also, in addition to these and the special overhead camshaft

i racing model, three new “Silver Streak’™ models. The specifica-
tion of the single-cylinder models follows very similar lines
throughout the A.J.8. range and js even more complete than
hitherto,

Improvements to the Singles. Last year’s models proved so
successtul that no radical changes in engine design have been
found necessary. All engines, however, which are ingenionsly
protected againsl damage when negotiating “rough stufl” by a

Fri, 78. TrANsMISsTON Sipm 0T Tuk Nuw ©“STLVER STREAK ” AWTS.
. {This machine is obtainable in the 250, 350, 500 c.c. claas,)

i combined crankease shield and front lug, now have Amal car-
burettors with a vertical instead of a horizontal mixing chamber
previously used on some machines. The 18 mm. gparking plug
has also been replaced by the 14 mim. type.

With regard to the Iubrication system, a few detail modifica-
tions have been made. For instance, the crankcase has becn
modified so that the delivery and return oil pipes are eonnected
to the pump housing at the rear instead of the front, thereby
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giving straight line oil passages and rvendering the pipes less
susceptible to damage. To guard against oil contamination
sometimes cansed by carcless replenishment with a dirty measure,
the fabric filter (Iig. 73) has been supplemented by an additional
ganze filter on the delivery side of the tank. Yet another lubrica-
tton improvement is the provision of a grease nipple on the
magncte chain case of models with magneoto ignition.  The chain
case this year Las been highly polished and to facilitate eleaning
and improve looks the chain case ecover (where [itted) and
also the timing case cover have been neatly rounded off.
Jonstant voltage control is included in the specification of all
maodels.

A marked increase in braking power has been obtained by
altering the control Iay-out of the rear brake. Jnstead of a short
pedal being mounted in {ront of the footrests as formerly, a very
long pedal is pivoted some distance behind and slightly below
the foolrests. Most motor-cyclists like Lo be able to adjust the
position of the rear brake pedal, and on the 1938 models this
can be donc by means of an adjustable pedal stop. New tvpe
brake linings giving more friction have been used and the shoe
plates and anchor arms are now fashioned in one.

As probably most readers are aware, a new amendment to
the Ministry of Transport regulations stipulates that from st
October, 1937, cvery motor-cycle above 100 c.c. registered for
the first fime must have a speedometer fitted. ALTS. buyers
have the option of a non-trip or trip type Smith specdometer
priced at £2 55, and £2 10s. (extra) respectively. The speedometer
drive is necatly enclosed in the front hub and the instru-
ment itsclf, which is illuminated by night, may be conveniently
mounted above the front forks, which is undoubtedly the safest
position.

A new feature which will appeal to many is the fitling of
almost complete rear chain enclosure. As may be seen in Hig.
78, the guard is brought down deeply on both sides of the chain
and the net result is better protection for both the chain and the
rider’s legs. The mudguards are wider still and are ribbed for
strength and have flared cnds with a hinged tail picce in the
case of the rear guard. Other minor improvements include the
provision of a pressed-stecl tool-box, a low-lift spring-up rear
sland instead of a centre stand, and the fitting of an attractive
coloured enamel A J.8. medallion in the centre of the steering
damper knob.

Three Side-valve Models. These consist of a single and two
Big Twins, namely Models 38/9, 38/2 and 38/2A priced at 56, 78
and 78 guineas respectively with full lighting equipment and
horn, but without speedometer.

SUPPLEMENT iii

Model 38/9, which has a 498 c.c. engine wilth detachable head
is identical to last yvear’s model (Ihg. 72) excepl for the improve-
ments mentioned above, The English and Export 990 c.c.
Models 38/2 and 38/2A (sce Fig. 74) also show no change except
for a few details such as improved rear brakes. the fitting of a
new rear chain gnard and twin pressed-steel tool-boxes.

The Standard Overhead-valve Models. Therc arc as for last

vear six standard overhead-valve machines. They are models
38712, 88/22, 88/16, 38/26, 33/8 and 39/18, and their prices with
clectric lighting and horn are 45, 50, 18, 58, 62, and 62 guineas
regpectively.
- Models 38/12 and 38/22 have ongines of 246 c.e. capacily
with a 6. 3d. quarterly tax, while Models 353/16 and 38726 have
347 c.o. engines. The other two machines are 198 ¢.c. models.
Two-port evlinder heads with a dual exhaust system are provided
on Models 38722, 38/26, and 38/8. The whole of the above range
is similar to the corresponding 1937 models except for the em-
bodying of the various improvemenls mentioned in a previous
paragrapl.

The Competition Models. Three special single-port. Competition
models are available, Models 38/22T, 38/26T, and 38/187, and
they are listed at 55, 58, and 67 guineas with horn and lighting.
They are similar to last veatr's models (sce page 130}, and have
full competition equipment. Improvements inchided on the
standard models have been incorporated. High compression
pistons giving compression ratios of 7-5 1o 1 or 11 to 1 are obtain-
able as an extra. ) ]

The New * Silver Streaks.” These arc perhaps theé “stars™ of
the 1938 programme and are sure to attract much attention. The
“Silver Streaks’ arc super-sports machines with tuned engines
and a speeial finish and are known officially as Models 38/2255,
28/2688, and 38/1888. Trices with lighting and horn are 54, 57,
and 66 guineas respectively. The gpeeification is similar to that
of the corresponding standard mocels and all the improvements
on the latter are included. The “Silver Streaks™ (see Ifig. T8),
however, differ from the standard machines in that they have
tuned .11.V. engines with polished single-port cylinder heads
and ports, and a glistening finish in chromium is used for the chain
cases, mudguards, rims, spokes, handlebars. mudguards, head-
lamp, fork springs, oil tank, saddle springs, tool-box, ete. High
compression pistons can be specified il desired. Maximum speed
in the case of the “*S8 500" is about 85 m.p.h. The large 3 gal.
saddle tanks have the chromium relieved by black with a silver
and blue lining. The specification includes Dunfop tyres (206 in.
% 3-5 rear), Burman four-spced gearbox with positive foot,
change, dry sump lubrication, oil-bath chain case, ete.

it
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MAINTENANCE HINTS

Since the 1938 machines differ so little in design {rom the 1937
models it follows that most of the rnning and maintenanee
instructions given on pages 32-126 are still applicable. Ilere are
a few cxtra hints.

Fuels for * Silver Streaks.” Ordinary No. 1 petrol is suitable
where a standard piston is fitbed, but if a high compression piston
giving a C.R. of 7-5 to 1 is fitted it is advisable to run on a 50/60
petrol-benuole mixture, a good Wthyl fuel or Cleveland Discol.
An alcohol fuel is required if the alternative 11 to 1 piston is used.

Suitable Plugs. Al 1938 single-cylinder models require 14mm.
plugs guch as the Lodge T14. ‘ .

Valve Clearances. The correct 887 valve clearances are the
same ag on the corresponding 1937 standard overhead-valve
engines (sec page 87).

Jet Sizes and Ignition Timings. These also are identical on
the “88% models to those used on the standard O.ILV.s (see
pages 67, 105).

Lubrication of Magneto Chain. On the 1938 magneto ignition
models the grease-gun should be applied {o the nipple on the
chain case cover about every 500 miles.

The Gauze Filter, 1932 oil tanks have a gauze filter at the
petrol pipe union, but it is unnecessary to remove it for cleaning
except ab rare intervals, as the swishing of the petrol kecps it
clear.

Valve Timings. The 88" and standard O.H.Y. valve timings
are identical and. the dol systemn of marking the timing wheels
{sec page 1041} is retained.

MADE IN GREAT BRITAIN AT THE PITMAN PRLESS, BATH
Cr—{T.55014)
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CHAPTER 1
THE 1985-6 A.J.8. RANGE

TieTEEN models are available for 1935, and from this range the
prospective purchaser should have little difficulty in selecting
the machine which suits his tasle and is in accordance with the
capacity of his banking account. If preferred instead of paying
CLO.D. the full amount, advanlage may be taken of very generous
hire-purchase terms. The 1935 range comprises six side-valve
models, seven overhead-valve models and two special overhead-
camshaft modcls. All fifteen machines with the exception of two
O.H.V. “two-fitbies® (Model 35/12, 35/22) introduced this year,
are taxed at the rate of £2 5s. per annum unless a sidecar is
attached in which ease the annual tax is £3. The duty payable on
the “two-fifties™ is only £1 2s, 6d. per annum.

The Side-valve Models. The six side-valve models are Models
35/5, 35/4, 35/14, 35/0, 85/2 (Knglish), 35/2 (Fxport) and their
prices which include electric lighting equipment are £47 10s.,
£49 10s., £52 10s., £56 2s. 6d., £72 15s. and £72 151, respectively.
The first four constitute splendid solo models and are specially
recommended for beginners and those who desire machines which
will hold their tune with the minimum amount of attention and
give exceptionally economical running. If you want something
really snappy with rocket-like acceleration, however, you should
plump for an overhead-valve model. A detachable aluminium
alloy eylinder head is provided on Model 35/9, a feature which
is not to be found on many modern side-valves. Those who
faney coil ignition will find this fitted on Model 35/4 which is
one of the entirely new models. Model 35/14 is similar but has
magheto ignition. Model 35/2 is the popular Big Twin lor the
family man and with its powerful cngine will make light work of
the most strenuous passenger carrying. As hitherto, it is available
with either an Hnglish or Export specification.

The Overhead-valve Models, The seven overhead-valve models
comprise: Models 35/12, 35/22, 35/16, 35/26, 35/18, 35/6, 35/8,
and their prices complete with electric lighting equipment are
£39 18s., £44, £42, £46, £57 10s., £57 10s., and £62 10s. respectively.

1
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Without exception all these models possess real “ pep’ and stam-
ina which is somewhat belied by the pleasantly quiet exhaust
note. Model 35/12 is the O.H.V, “two-fifty 7 with coil ignition.
Model 35/16 is a slightly more powerful model of similar desigh
and also fitted with coil ignition. Both these machines can be
had with magneto ignition (Models 35/22, 35/26). The remaining
three machines are magnificent sports models with a fine turn of
specd and tenmacious road holding qualities on full throttle. If
you want something really “hot’ you cannot do better than
invest in one of these machines which will feteh excellent second-
hand prices after considerable use. Two-port engines are pro-

oil tefl-tale

A {From “The Motor Cycle™)
Fiz. 1. BEowixe THE NEAT FLusH Frrmwe TNsSTRUMENT PANEL

vided on Models 35/6, 35/8 but Model 35/18 hag a single-port
engine.

The Overhead-camshaft Models. These A.J.8. “specials™ are
Meodels 35/7 and 85/10 and according to whether they have com-
petition or racing specification, are priced at £65 or £70 and £75
or £50 respesctively. Hlectric lighting is extra. Both these models,
which have the famous chain-driven O.H.(. cngine, are buils
throughout for competition and racing purposes and have proved
very successful in the hands of skilful riders. If you have a good
nerve and plenty of riding skill no better opportunity for using
them is presented than by owning one of these models.

1935 A.J.S. FEATURES

Tank-mounted Instrument Panels. Flush fitting tank-mounted
instrument panels arve fitted as standard on all except the two
overhead-camshaft models. The panel, illustrated in TFig. 1,
containg at the rear the main lighting switch, in the centre a
panel luminating lamp which is detachable for use as an inspee-
tion lamp, and at the front (Big Twins) an oil tell-tale to show if
the oil pump is functioning. To the left of the tell-tale is the

bn in the AJS/Matchless Egroups - do not resell
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ammetor and on the right-hand side provision is made for an
eight-day clock (30s. extra). The speedometer is not fitted on the
panel but where specified (£2 5s. trip type) is mounted over the
front forks and driven off the gear-box. This arrangement is
much to be preferred as it enables a watchful eye to be kept on
the speedometer needle in “built-up® areas without it being
necessary to take the eyes off the road ahead even momentarily.
On coil ignition models a red warning lamp is included on the
panel.

Lighting Equipment, No extra charge iz made for lighting

"equipment except on the O.H.C. models. Tt comprises on all

Fra. la. BrowiNe NpaT MeTHOD OF MOUKTING HEADLAMP

magneto ignition models, except Models 35/14, 35/22, 35/26 a
Luecas “Magdyno” (with dynamo portion detachable), a tank-
mounted instrument panel (described above), a 12 amp.-hr.
battery and a D142 headlamp. On the two O.ILC. competition
models the above equipment may be specified for £5 17s. 6d.
extra, On the two O.H.C. racing models, however, a Lucas
H52 headlamp with switch at the back of the lamp may be fitted
instcad of a D142 headlamp with instrument panel. The extra
charge for this “Magdynocquipment is £5 10s. On Models
35/14, 35/22, 35/26 a Lucas 13D dynamo is used with a D142B
headlamp.

On the three new coil ignition models Miller lighting equipment,
is standardized, the cquipment comprizing in addition to the
flush fitting instrument pancl & DM3T 30-watt dynamo, 13 amp.-
hr. battery and 70E headlamp. On all models an electric horn
is fitted as standard, .

Adjustable Saddle, A really excellent feature on heavyweight
A.J.8. machines iz the manner of mounting the saddle to make
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adequate allowance for the variations in physical stature of
different riders. As may be seen in Fig, 2, in the case of many

1932-5 A.J.8. models, the saddle undevcarriage at the front end is
provided with a bolt which may be inserted in either of three
holes in a lug on the top tube, and the rear end of the under-
carriage is slotted to allow of the saddle being moved backwards

Fic. 3. Tas DevAciasre CARRIER

or forwards. As the illustration shows, the bottom of the coil
spring is permanently attached to the frame.

“ Clean ” Handlebars. Considerable attention has recently
been paid to cleaning up the handlebats. As may be observed

THI 1835-6 A.J.S. RANGE 5

by a glance at Fig. 31, the arrangement is now not only
exceptionally tidy, but the various levers and controls are situated
s0 as to fall easily to the hands. Their mountings are also made
integral with Lhe bars, so that the possibility of vibration loogening
them does not exist.

Detachable Rear Carrier. Many riders who find a carrier
sometimes invaluable, but who declare that this [itment detraets

SPINDLE Tﬂnd

DISTANCE PIECES
i

LOCK NUT

Fre, 4. ARRANGEMENT OF QUICKLY DEtAcuipre Resr

WaHERL ann Hrsegrn MUDoTARD

Above i3 shown the rear wheel remoeved irom a 35/2 Big Twin on which

machine both wheels are guickiy detachable and interchangeable. A

guickly detachable r wheel wlso provided on Models 35/6, 35/7,
35,18, 45 0 and 35/10

from the appearance of a sports model, are catered for by the
designers of the A.J.8. For an extra charge of 12s, 6d, the earrier
shown in Fig. 8 may be specified. Once fitted, its instant removal
requires only the taking off of four nuts and bolts, leaving the
rear guard absolutely clear. The carrier itself is constructed of
steel tube, oxy-acetylene welded. It is standard on Models 35/9,
35/6, 35/8, 35/2.

Quickly Detachable Rear Wheels, Punctures are rare nowadays,
but such things do occur when tyre treads begin to show wear.
I is then thal a guickly removable rear wheel is an absolute boon
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to the rider. To facilitate removal of the wheel the mudguard on
Models 35/9, 35/18, 35/6, 35/8, 35/2 is hinged. This, in con-
junction with the special method of securing the rear wheel,
renders removal of the latter an extraordinarily simple operation
devoid of any ‘“‘snags.” No interference with wheel alinement,
brake adjustment, or transmission is involved. All the rider has
to do is to remove three sleeve bolls, a centre spindle and a
distance piece. It would be difficult to imagine a more simple yet

5 FroNT BRAKE (PRRATION

Ohszerve the nmeat manner in which the cable is concealed by passing
through the front fork tube, Note also the ribbed iron alloy brake drum
which enzuves strength and adeguate cooling, The brake shocs are of

aluminium alley, The design shown applies to all exeept seven models.

absolutely efficient system. 1935 Models have a locking device
on the sleeve bolts.

Front Brake Operation. On all models except Models 35/12,
35/22, 35/5, 35/16, 35/26, 35/4, 35/14 the operating cable of the
front brake passes down the front fork blade. It is thus com-
pletely enclosed but for the small portion profruding close to
the operating lever to which it is attached. Adjustment for the
Bowden cable is provided at the top of the forks (see Fig. 68).

Ribbed Front Brake Drums. On the heavier 1935 models the
seven inch diameter front brake drums (sec Fig. 5) are made of
iron alloy and are ribbed, which serves to stiffen the drums
against distortion and keep them eool.

Four-speed Gear-boxes. Four-speed gear-boxes are fitted as
standard except on Models 35/5, 85/0, but may also be specified

This document was created for free distribuq
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for £1 on those two models. The ratios have been carefully
chosen so as to provide a first-class, all-round performance.
Acceleration and hill climbing capacity are greatly improved by

Fra. 6. SmowiNe Deranns or TRANSMISSION SHOCK ALSORBER

the inclusion of this extra speced. Foot control is available as an
extra on some models and on the Big Twin three speeds and
reverse may be specified.

Transmission Shock-absorber. An efficient shoek-absorber, de-
tails of which are shown in Fig. 6, is fitted to the engine shaft of

B (From * The Motor Cyele’)

Fie. 7. Tur O1L Bara Crsw Casg ox taeg New CoiL IeNITION
MopeLs
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all models. It provides a very even torgque and damps out all
transmission shocks, thus imparting a sweeter top gear perform-
ance when travelling at low speeds.

Totally Enclosed Primary Drive. Every 1935 A.J.5. has the
cutive front chain, and also the cluteh, enclosed in an oil-bath
chain cage. The primary chain thus requires only periodical
atbention in order to maintain the proper il level. An inspection
disc at the base of the case constitutes an oil lovel indicator.

On the three new coil ignition models (35/4, 35/12, 85/16) the
primary chain, clutch and dynamo chain are all completely
enclosed in an oil-bath ¢hain case, special oil ducts being provided

. 8. ApawsrTaBLr Maa¥eTo Pragrorm ron Takixe Up
CHAIN BLACENRESS

to ensure proper lubrication of the Lwo chains. The chain case is
illustrated in Fig. 7.

Coil Igmition, Some motor-cyclists prefer coil to magneto
ignition on account of the somewhat casier and more reliable
starting provided by a constant voltage H.T. current, and such
riders are catered for by the three new Models 35/4, 35/12, 35/16
which have this type of ignition. The ignition system comprises
a 36-watt Miller dynamo driven by chain off a sprocket on the
engine shaft, for supplying the LI\ current for the Exide battery ;
a neatly placed ignition eoil; and a contact breaker which is
neatly built into the timing case cover and driven {from an exten-
gion of the exhaust camshaft.

Adjustable Magneto Platform. The tension of the magneto
driving chain can, on most A.J.S. machines, be adjusted in a very
simple manner due to the provision of a special design of platform
to which the magneto is secured. This adjustable platform is
shown in Fig, 8. As may be seen, the platform has a radial slot

THE 1935-6 A.J.8. RANGH 9

which permits of the platform being tilted sufficiently to take up
any reasonable amount of slack. Two long threaded holts pass
through the platform and screw into a tapped link on the opposite
side. These only have to be loosened in order to raise or depress
the front of the platform.

Vernier Magneto Timing. All except the coil ignition models
and Model 35/2, 35/14, 35/22 and 35/26 have the patented system
of vernier magneto timing, which enables the magneto to be
timed quieckly and with great
precision (see page 102},

“Lo-Ex ” Aluminium Alloy
Pistons. Divided-skirt alumin-
ium alloy ““Lo-Ex” pistons
with a slit on the thrust {ace
and a junction between the
crown and skirt at the piston
bosses only are provided on all
present A.J.S. engines except >
tho overhead-camshalt types. Fig. 9. THE ROCKER-BOX ASSEVELY
These pistons give remarkable on wie HesavywpicAr Moprrs
freedom from that ieritating The roql&t‘;r gear shown Is fitted on Models
noise piston slap during the ‘rrgc;)'é(li'crs:bﬂi’vounl‘:']ccrf 51‘3&%’10\’#30 tg ﬂéllllcl);t
warming up of an engine and method of attachment to the rocker
while accelorating. Owing to Sty mud the rorkerbos has ecn cut
their great lightness they also diameter bearing bushes
contribute to good acceleration
which to-day is one of the most desirable features. Ifour piston
rings and fully floating gudgeon pins are provided.

Improved 0.H. Valve Gear. The overhead-valve gear provided

~on the O.H. V. models is of the most modern ‘and efficient design

and comprises two distinet types. The design used on Models
35/6, 35/18, and 35/8 is shown in Fig. . The enclosed ball-ended
duralumin push-rods aectuate the valves, which have duplex
springs, through forged duralumin overhead rockers attached by
means of splines to the hollow alloy steel rocker spindles.
Phosphor-bronze bushes arc used for the rocker spindles, and as
may be seen in Fig. 9, the bushes arc of very large diamecter,
which cnsures a big mileage being obtained before any appre-
ciable play develops. Grease gun lubrication is retained for the
overhead rockers and valve clearance adjustment is by means of
adjusters at the base of each push-rod.

On the four entirely new O.H.V. engines (Models 35/12, 35/22,
35/16, 35/26) an entirely different type of overhead valve gear
is used and the design is illustrated in Fig. 10. As may be seen,
by removal of the oval-shaped rockcr-box cover access is given
to the valve clearance adjusters which are provided at the tops

z—(T.53014)
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of the push-rods. Steel rockers are used together with plain
phosphor-bronze bearings and the push-rods and inside rockers
are both completely cnclosed.

Detachable 8.V. Cylinder Head. One side-valve model has
a detachable alumininm alloy cylinder head desighed so thaf
removal of the head for decarbonizing leaves the carburettor and
valves undisturbed (sece Fig. 11). The shape of the combustion
chamber is excellenl with this arrangement, and the lightness of
the alloy results in a very appreciable reduction in weight.

{From " The Motor Cyele")
Fic. 10. THE ROUXER-BOX AND OQVERHEAD-VALVE (GEAR FITTED ON
THE NEW Tvre A.J.8. Mopmus

The rocker-box cover has been detached to show the vialve clearance
adjustment at the upper ends of the push-rods. dModels 35/12, 35/22,
35/16 and 35/26 have this design of overhead-valve gear

Twin-port Exhaust System. Models 35/6, 35/8, 85/22, 35/28
have twin ports and dual silencers of large capacity. This reduces
exhaust noise to a not unpleasant ““zoom?* to which no one can
take offence. The silencers, which embody the blind-ended
drilled tube principle without fishtail ends, are substantially made
of sheet steel and are heavily chromium plated.

Improved Mechanical Lubrication. This system, where the oil
in a separate tank is fed to and circulated throughout the engine
by a doublc-action mechanical pump, is used on all 8.V. and
0.IL.V. “singles,” except Models 35/12, 35/22, 35/16, 35/26, 35/4,
36/14. Once the correct regulator sctting has been obtained no
attention ig necessary other than occasional draining of the erank-
case and regular replenishment of the oil tank. The system is
{ully described on page 72. It should be mentioned here, however,

THE 1935-6 A.J.8. RANGE

Two SIDE-VALVE REFINEMEXNTS

Fig. 11. Toe CakR TypE DETACHADLE ALUMINITM ALLoy 8.V.
CyIINDER HEAD oN Mopeu 35/9

Thig aseistg cooling of the combustion chamber and expedites decarbon-
izing. Detachable heads are uscd on Models 35/2, 35/4, 35714 but thess
are of cazt jron

(From * Ihe Motor Cycle ™)

Fig, 12. OmL RETAINING TAPPET GUIDES oN
THE 8.V. KNGINES

These prevert the cngine getting dirty and oil being wasted

11
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that although oil is returned to the tank, this 0il does not circulate
through the engine. One end of the double-acting pump draws
oil from fhe tank and immediately returns it to the tank so that
by removing the filler cap it can be ascertained at a glance whether
the oil pump is working. In addition to this means of checking
the functioning of the Iubrication system, a watchful eye should
always be kept on the exhaust (see page 34). It may be men-
tioned here that mechanical lubrication is a *“total loss ™ or “wet

Fig., 1} Tue Svrorpy SEMTI-CRADLE Fiami

]

sump”’ gystem in which the whole of the oil in the tank is used
up by the engine, the sump of which is not drained of surplus oil
by the pump.

Dry Sump Lubrication. Dry sump lubrication in which the
whole of the oil in the tank and engine is kept in constant cireu-
lation is incorporated on the overhead-camshaft models and on
the three new coil ignition models and their magneto ignition
versions. This system (see page 77) is very reliable and requires
practically no attenlion other than regular replenishment and
occasional elcaning of the tank and filters., As with the mechanieal
lubrication system described in the preceding paragraph, it is,
of course, possible to cheek oil circulation by removing the tank
filler cap.

Sturdy Frames and Forks. All A.J.S. machines are renowned
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for their splendid road holding qualities and this is due chiefly
to the sturdy and carefully designed frames and forks which
have to a large cxtent been evolved from valuable experience
gained in racing. Cradle, semi-cradle and duplex loop frames are
used on the various models and the semi-cradle Lype is illustrated
in Fig. 13, Observe the triple rear fork members and the immensely
strong engine and gear-box mountings. Good stability and man-
ceuvrability are obtained by using a low centre of gravity and a
short wheel base and well sprung and rigid front forks which are
of the tubular blade type with central barrel spring, adjustable
fork spindles and hand-operated shock absorber.

THE 1935 RANGE

The author will not bore the reader with lengthy and technical
descriptions of the 1935 models. Such malter could interest none

Fia. 14. Monrr 35/5

but prospective buyers and such arce strongly advised to go to
the nearest A.J.58. agent and scrutinize the models for themselyoes,
What seems ideal on paper does not always prove the best in
practice and there is nothing like straddling a “bus” and fingering
the contlrols 1o find whether il suits an individual’s requirements
as regards general lay-out. Herewith are abridged specifications
of the fifteen 1035 models—

The 3-49 h.p. 8.V. Model 35/5. This reliable little mount which
is the cheapest of all the side-valves has an inclined single-port
engine of characteristic A.J.8. design with a bore and stroke of
74 mm. ¥ 81 mm., giving a capacity of 349 c.c. On this cngine
a detachable cylinder head is not fitted, but this constitutes no
real handicap as regards deearbonizing, for 8.V. cngines are
notoriously easy to “ decoke.” The valves and tappets are en-
closed by a neat and quickly-detachable cover and are operated
by a twin-camshaft timing gear. The “Lo-Ex* piston which is
of aluminium alloy has four rings and a fully floating gudgeon
pin, and the connecting-rod to which it is attached hasg a heavy
duty roller big-end bearing., Oun the driving side of the crankshaft
there is a double-row ball bearing ard on the timing side a single-
row ball bearing. Mechanical lubrication is fitted, a gear-driven
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pump integral with the magneto chain case cover being used to
supply oil to the engine. At the opposite cud of the cover thfare
is an inspection disc giving access to a vernier ignition timing
device for the Luecas “Magdyno.” Carburation is by an Amal
needle jet instrument with twist-grip control for the throttle
which hag a ‘“tick-over” stop. Silence of running is exceptional
thanks to valve enclosure and a sweeping cxhaust pipe of large
diameter terminating in a large silencer and fishtail,

The transmission comprises a 4 in. x -305in. Hans Renold
primary chain running in an eil-bath chain case; an engine shaft
shock absorber; a three-speed Sturmey-Arvcher gear-box giving
solo ratios of 5°8. 9, and 16 to 1, with hand control and enclosed

Fre. 14s. Smowme Ruak BRaxe DRUM AND ANCHOR PLATE WITH
BSHOES

kick-sbarter mechanism and a single-plate clutech having an
adjustment on both the actuating rod and the cable also; and
a }in. »x -305 in. rear chain protccted by a chain guard.

Included in the specification are a rigid frame specially de-
signed for steadiness, centre barrcl spring type front forks with
hand-adjusted shock absorber and multi-plate steering damper,
adjustable semi-sporls handlebars of the “clean” type, with
integral controls and black enamel finish (chromium-plated
levers), wheels with adjustable taper rolicr bearings front and
rear and 25in. ¥ 8 in. Fircstone Cord tyres, 5% in. diameter inter-
nal-expanding brakes with hand adjusters and water and dust
excluders, a petrol tank holding 1% gal. with black and gold {inish
and a flush-fitting instrument panel, an oil tank of 33 pints
capacity, a flexible top Liycett saddle capable of adjustment in all
directions, adjustable footrests, a comprehensive tool kit, grease
gun and tyre inflator.

The 498 h.p. 8.V. Model 35/4. One of the new coil ignition
jobs, this should prove a very popular light “(ive-hundred.” It
is swift, reliable and decidedly good-looking. The single-port
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engine which is installed vertically in the frame has a bore and
stroke of 82-5 mm. % 93 mm., giving a cubic capacity of 498 c.c.
Prominent features in a modern design are a detachable car type
cylinder head having the latest semi-turbulent combustion
chamber, a *'Lo-IEx " alloy piston, enclosed valves and flat base
tappets, a twin-camshalt timing gear, a contact breaker driven
off an extension of the exhaust eamshaft, full dry sump lubrication
with fabrie filter, an Amal carburetlor supplying the engine
through a “straight-low ™ inlet port, and a tubular silencer.

The transmission includes §in. x -805 in. primary and § in. x
§ in. secondary Hans Renold ehains, with oil-bath chain case for

Mopern 34/4 (CoIn)

the primary and a guard for the secondary; an engine shaft
shock absorber; a Burman heavyweight four-speed gear-box
with hand control providing ratios of 5-1, 6-2, 89, and 136 to 1.

Completing a thorough specification are standard type A.J.S.
front forks with hand-adjusted shock absorber., wheels with
adjustable roller bearing hubs and 26 in. x 325 in. Firestone
Cord tyres, 53 in. brakes with finger adjustment and mud and
dust excluders, dome section mudguards with a detachable back
portion to the rear one, 2% gal. and 3 pint fuel and oil tanks, a
Lycett Acro spring seat, spring-up central stand, separate front
stand, ete.

The 498 h.p. 8.V. Model 35/14, 'This machine shown in Fig. 16
has a specification identical to that of Model 35/4 with the excep-
tion that separate magneto ignition is uscd instead of coil ignition,
the magncto being chain-driven off an extension of the exhaust
camshaft. The magnelto chain is enclosed in a cast-aluminium
chain case which necessitates a less sharply curved exhaust pipe.
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The petrol tank is also chromium-plated in the usual A.J.S.
de hege style.

Fre. 16, Monmr 35/14

The 4:98 h.p. 8.V. De Luxe Model 35/9. The engine of this
de lwwe side-valve model is built on similar lines to the 35/5
engine deseribed on page 13, but the bore and stroke are increased
to 84 X 90 mm.. giving a cubic capacity of 493 c.c.. and a detach-
able aluminium alloy cylinder head is provided to facilitale
decarbonizing and assist cooling of the combustion ehamber,

N i

Fri. 17. Moowen 35/% (Atroy CyLikpew Hean)
The silencer shown iz not fitted ssadandard, this being of the tnbolkar type

The engine is installed in & semi-cradle frame which has duplex
chain stays and torque tubes and standard type A.J.S. front forks
with hand-adjusted shock absorber, and transmits its power
through a Sturmcy-Archer gear-box made to A.J.8. desigh and
provided with hand control giving ratios of 4-81, 7-06 and 12-85
to 1. The cluteh is a multi-plate type with dual adjustment and
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primary and secondary transmission is by fin. x 305 in. and
2in. x $in. Tlans Renold chains, the primary running in an
oil-bath chain case and the secondary protected by a guard.
All tendency for transmission snateh is eliminated by an engine
shaft shock absorber. Adjustable taper bearings are fitted to both
wheels which have chromium-plated rims and are shod with
26 in. ¥ 3-25 in. Firestone Cord tyres. The rear wheel is quickly
detachable and a locking device is provided on the sleeve bolbs.
Ample mudguarding is provided, the front mudguard being deeply
valanced, ‘I'o facilitate rear wheel removal and tyre repairs the
back portion of the rear mudguard is hinged. Both brakes, which
have finger adjustment, are of 7 in, diameter, the brake drums
being made of special iron alloy with eooling fins for the front
one. Dust and water excluders arve fitted.

The petrol tunk, which holds 2% gal., is finished in chromium
and black and a flush-litling instrument panel and gquick-release
filler cap are included. A quick-release {iller cap is also provided
for the oil tank which has a capacity of 4} pints, Included in the
speeification are a Lycetl soft top saddle with three-point sus-
pension, adjustabic “clean’ handlebars with integral controls,
adjustable footrests, a spring-up contral stand, rear carvier, ete.

The 9-9 h.p. 8.V. Model 35/2 (English), This delight{ful passenger
model has a high efficiency 50-degree twin-cylinder engine with
bore and stroke of 855 mm. x 855 mm. Dectachable eylinder
heads are provided which when removed leave the valves undis-
turbed. “Lo-Ex” anti-slap lighlweight pistons wre {itted and
the improved crankshalt assembly includes roller big-end bearings.
Lubrication is of the full dry sump lype with fabric oil filter and
an oil tell-tale is mounted on the instrument pancl. The timing
goears Tun submerged in oil and the tappets and valve gear arc
totally enclosed and lubricated. Ignition is by a Lucas ** Mag-
dyno” chain-driven off an extension ol the single camshaft,
and the mixture is supplied by an Amal carburettor fixed to the
hovizontal induction manifold.

The four-speed pivot-mounted Burman gear-box has hand
control on the right-hand side, but foot control may be fitted
instead at 15s. exira. The gear ralios have been selected to
provide the best all-round performance and both solo and sidecar
ratios are available. The elutch which has finger adjustment is
of the multi-plate Lype with Ferodo and cork inserts.

The frame ig of the eradle type with a low position {or the pan
seat saddle which has three-point suspension, and the front forks
are of standard A.J.8. type with hand-adjusted shock absorber.
A stecring damper also is, of course, provided. The petrol tank,
which is chromium-plated with the usual black and gold side
panels, has a capacity of no less than 21 gal. which is sufficient for
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long cruises. On top of the tank is the flush-fifting instrument
pancl. An oil tank holding 5 pints is secured to the off-side of the
saddle pillar and the filler cap is very accessible. Both wheels are
quickly detachable and interchangeable and arc of extra heavy
pattern to withstand strenuous passenger work. Adjustable
roller bearings are used for the hubs and the wheels have 27 in,
1 in. Firestone Cord tyres. The front mudguard is deeply val-
anced and the rear iz quickly detachable. Good beaking is
obtained by the use of a 7 in. front brake with ribhed iron alloy
drum and a 7% in. rear brake. Hand control is provided [or the
front brake and the rear has a foot pedal. Both have finger
adjustment and also water and dust excluders. Hans Renold

Fie, 18, Mopmn 33/2 {Exrort)
chaing are used (§in. x 805 in. fronl, %in. X §in. rear), and
smooth transmission is engured by an engine shaft shock absorber.

Among other items in a luxurious specification may be men-
tioned semi-sports “clean” handlebars finished in black enamel
with chromium-plated levers, a welded steel tubular carrier with
quickly detachable top, two pannier bags and a really complete
set of tools,

The 990 h.p. 8.V. Model 35/2 (Export). Intended for use
ovorseas, this model has a specification which differs [rom the
English model in regard to a few points only. The principal
differences in specification are as follows: the handlebars dre of
long touring pattern; a left-hand instead of a right-hand gear
change lever is fitted ; the fool brake has ratchet control; the
clutch has pedal control on {he near side; rubber foothoards
instead of footrests are specified; an air cleaner is fitted to the
carburettor.

The 2-46 h.p. O.H.V. Model 35/12, 'I'his trim-looking newcomer
is the “baby” A.J.8, and combines an excellent performance with
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very low running costs. Although the cheapest machine in the
A.J.8. range, the standard of design and workmanship is as good
as that of the most expensive models. The single-port engine is
mounted vertically in a sturdy duplex loop frame with single
down tube and differs considerably in lay-out from the more
powerful engines. For instance, the overhead valve gear (see
page 10) is of quite new design with valve clearance adjustment
at the tops of the push-rods which are operated by a twin-cam-
shaft timing gear running in an oil-bath. The bore and stroke
are 62:5 mm. X 80 mm., giving a cubic capacity of 246 c.c. As
may be seen in Iig. 19, a down-draught Amal carburcttor is
provided and coil ignition is used, the Miller DM3T dynamo being

Fig. 19. Mopwr 35/12 (Corv)

chain-driven off the cngine shaft and the contact breaker neatly
operated off the exhaust camshaft. The piston is of the * Lo-Ex”
alloy type and the connecting-rod has a roller big-end bearing.
The brake horse-power of the engine is remarkably high and the
engine has all the latest improvenients built into it including full
dry sump Iubrication with pressure-type fabric oil [ilter.

A Burman gear-box is fitted and this gives ratios of 6-0, 84,
10:75 and 178 to 1. Although hand control is standard, foot
control may be specified for 12s. 6d. extra if preferred. The kick-
starter mechanism is completely cnclosed. The primary chain
runs in an oil-bath. Included in a very complete specification are
the following: standard forks with adjustable shock absorber;
semi-sports handlebars; a 2} gal. petrol tank with instrument
panel; an oil tank of 3 pints capacity; a Lycett flexible top
saddle; 26in. X 3:25 in. tyres; 5% in. brakes with hand adjust-
ment and dust and water excluders; roller bearing wheels;
ventral stand; detachable rear mudguard; tool kit, cte.
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The 2-46 h.p. O.H.V. Model 35/22. The specification of this
machine differs from that of Model 35/12 only as follows: As

Fre. 20, Moper 35/22 (Two-pont)

in the case of Model 35/14, a separate magneto chain-driven off
the exhaust camshaft is substituted for coil ignition, the chain
drive being enclosed in a neat chain case of cast-aluminium. The
single-port cylinder head is replaced by an efficient two-port head

Fia, 21, MobrL 35/16 (CoiL)

from which the exhaust gases are expelled inlo two upraised or
downswept pipes terminating in tubular silencers and tail pipes.
The petrol tank is chromium-plated in de fuxe ALT.B. style and
cither hand or foot gear control is available (foot 12s. 6d. extra).
The 3-4% h.p. 0.H.V. Model 35/16. This coil ignition *three-
fifty ' is a more powerful version of Model 35/12 which it resembles
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in all respects other than the following: the 347 ec.c. single-
port engine has a bore and stroke of 69 mm. X 93 mm. and the

Fre. 22, Mobum 353/26 (Two-rorT)

four-spced Burman gear-box gives ratios of 5-32, 7-46, 955 and
15-81 to 1. Foot control is shown in Fig, 21 but this cosls 12s. 6d.
extra, hand control being fitted as standard.

The 3-47 h.p. 0.H.V. Model 35/28. Thc specification is the same
as that of Model 35/16 with the exception that magneto ignition

Fie. 23. Mopwu 35/18
is used, the engine has a two-port head with twin silencers, and
the tank has a chromium-plated finish.

The 498 h.p. 0.H.V. Model 35/18. The general specification
of this speedy “five-hundred ™ is similar to that of the side-valve
Model 35/9, the differences being in regard to the engine and gear-
box. The engine which is inclined forwards in the semi-cradle
frame is of the single-port typc and has a bore and stroke of




This document was created for free distributi{n in the AJS/Matchless Egroups - do not resell

22 THE BOOK OF THE A.J.S.

84 mm. } 90 mm., the same as on the side-valve model. Like
the side-valve model, the engine is lubricated by a mechanical
Iubrication system comprising a gear-driven pump integral with
the magneto chain case cover which has an inspection cover for
the vernier setting device for the ignition timing, The compression
ratio is 6 to ! and a four-ring aluminium alloy piston with fully
floating gudgeon pin is fitbed. The connecling-rod has a roller
big-end bearing and the crankshaft has a single-row ball bearing
for the timing side and a double-row ball bearing for the driving
side. The wvalves which hawve duplex springs are operated by
enclosed duralumin overhead rdckers and push-rods from a twin-
camshaft timing gear. The exhausl valve lifter is enclosed and

Fios. 24, 25, Mopzrs 35/6, 33/8 {Two.PoRT) )

the exhaust pipe has a finned locking ring. Either a dowoswept
or an upswept pipe may be specified and the usual tubular silencer
with tail pipc is provided.

A Burman four-speed gear-box made to A.JS, design gives
ratios of 5, 6-3, 7-85 and 13-25 to 1. Foot or hand control arc
optional.

The 3-49 h.p. O.H.V. Model 35/6. This de luxe O.H. V. model is
of similar design to Model 35/18 described above but the engine
has a two-port cyvlinder head with twin tubular silencers. The
bore and stroke arc 74 mm. X 81 mm., giving a eubic capacity of
348 c.c. The four-speed gear-box which has an enclosed kick-
starter and speecdometer drive provides ratios of 58, 70,126
and 174 to 1.

The 4-98 h.p. O.H.V. Model 35/8. Model 35/8 is a de luxe two-
port model exactly the same as Model 35/6 bub for the fact that
the bore and stroke are 84 mm. X 90 mm. and the Burman
gear-box gives gear ratios of 5, 6:9, 8:8 and 13-35 to 1.

The 3-46 h.p. O.H.C. Model 35/7. This model can be had with
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either a competition or racing specification and is a specially built
model throughout. Thespecification includes a 346 c.c. single-port
O0.H.C. engine having the overhead camshaft chain-driven with a
patent chain tensioning device, a bore and stroke of 70 mm. x
80 mm. and full dry sump lubrication; a four-speed heavyweight
B8.A. gear-box and multi-plate clutch; a scmi-duplex frame
with eentre barrel spring type forks having hand-adjusted shock
absorber and a reaction damper ; quickly detachable roller bearing
wheels; 26 in. < 3-25 in. Firestone Cord tyres (on racing model
26 in. X 8in, ribbed front and 26in. X 3-25in. studded rear);
extra powerful brakes; sports mudguards; a two gallon fusl
tank (8% gal. on racing model); Hans Renold chains; bolt-on
handlebar controls; central stand, ete.

The 495 h.p. O.H.C. Model 85/10, This more powerful and
exceedingly fast machine has a specification which, except for the

Fie. 26. Racy AND CoMFORTABLE—Monkr T) SInECAR

engine, is similar to that of Model 35/7. It is obtainable with
competition or racing specification. The 495 c.c. O.H.C. engine
which has dry sump lubrication is designed throughout to give
a huge power output on full throftle, and all internal parts are
exceedingly massive and, on the racing edition are highly polished.
The high-efficiency cylinder head has the two valves provided
with hairpin valve springs and a down-draught Amal large bore
carburettor is fitted. A threc-row roller big-end bearing is pro-
vided and special H.C. pistons are available for running on
alcohol fuels. The standard compression ratios are 6 to 1 and 7-5
to 1in the case of the competition and racing engines respectively.

Three Attractive 8idecars. I'or those who prefer a sidecar outfit
Lo a solo model, there are three most atiractive A.J.S. sidecars
from which to choouse, namely Models B, C, D, priced at £17 15s.,
£25 5s., and £23 respectively,

1936 IMPROVEMENTS

The prinecipal detail improvements incorporated on the 1936
A.J.B.s are described hereunder and are supplementary to the
complete 1935 specifications already dealt with.
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Model 36/5. This 319 c.c. side-valve with one-piece eylinder and
eylinder head is practically identical (o Model 35/5 (page 13).
but a four-speed gear-box is provided and the valve stems as on all
19436 models are chromium-plated to prevent them sticking in
their guides.

Model 36/4, The specification of this 498 c.c. side-valve coil
ignilion model is similar €o that of Model 35/4 (page 14), but
includes many important improvements., The fuel tank, which is
congiderably deeper now holds as much as 3 gal., and the oil tank
which is much neater has a capacity of § gal.—both admirable
fealures from the tourisl’s point of view. Braking, hitherto good.,
is now better. Although the brake drums are of the samec size

Fus, 27. Mooen 36/22 (Two-PORT)

as formerdy, they are cast of a chromium alloy and are well
gtiffcnied, the front one being ribbed and the rear integral with
chain sprocket. The chain clearance incidentally is greater to
permit of oversize 26 in. > 35 in. tyres being safely used. A
further good improvement is the [tting of a re-designed prop
stand, having an increased lift.

Model 36/14. This magneto ignition model is the same as
Model 35/14 (page 15) oxcept for the improvements mentioned
above in the case of Model 36/4.

Model 86/9. The 498 c.c. side-valve de luwe machine (with
dctachable alloy head) differs little from Model 35/9 (page 16),
bubl a four- instead of a three-speed gear-box is incorporated and
the quickly detachable rear wheel now has a spindle running
right through the hub instead of a bolt screwing into a dummy
spindle.

Model 86/2. Both the English and Export 990 c.c. Big Twins
(pages 17, 18) embody detail improvements. In the case of the
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engine, sweeter running is claitned by the adoption of forked
hig-ends and lhe pressed steel “Magdyno” chain case has been
scrapped in favour of a cast-aluminium ease which looks much
neater. The [rame in which the enginc is installed now has more
robust rear tubes, and re-designed [ront fork spindles and links
are used, the links being positively sccured to the spindles at
both ends. The rear quickly-detachahble wheel spindle is improved
as on Model 36/8. Clutch operation on the Hxport model is
now by means of a rod instead of cable,

Model 36/12. The single-port overhcad-valve 250" with coil
ignition is similar Lo last year’s Model 35/12, but has the improve-
ments mentioned for Model 86/4. A more accessible rocker-box
is also fitted and a grease nipple is provided for the inlet valve
guide. E

Model 86/22. The two-port overhead-valve 250" with
magneto ignilion (Fig. 27) has the same specificalion as Model
85,22 {page 20) except for the improvements mentioned included
on Model 36/12,

Model 36/16. Here again the 347 c.c. coil ignition overhead-
valve model has a specilication similar to that of Model 35/16
(page 20) plus the improvements common to the dry sump singles.
The cylinder head and barrel, however, have been re-designed with
more numerous and decper fins and a greater radiug at the cylinder
flange.

Model 36/26. This replaces Model 35/26 (page 21) and has the
same improvements as Model 86/16. The 347 c.c. engine hag
magneto ignition.

Model 36/8. Practically speaking, this may he considered
a new model., Although the 498 c.c. overhead-valve two-port de
luxre model retains most of the features of Model 35/8 (page 22),
there are numerous detail improvements. The engine has now
been set vertical, the fuel tank improved, fork spindles and
links re-designed, and a new quickly-detachable rear wheel
assembly provided. Gear change is by foot only.

Model 36/18. Except for the [acl that this machine has a
single-port eylinder head and a black finish for the tank it is
the same as Model 36/8.

Models 36/7, 36/10. The two overhead-camshalt models are
now of similar design, both having hairpin valve springs, hori-
zontal cylinder head finning and gear type oil pumps. The
general specification is as given on page 23.

THE 1937 RANGE

For 1937 a dozen AJ.8, models are being marketed and
particulars of them, together with illustrations, will be found on
page 127, -

3—(T.53014)
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CHAPTER |1
VARIOUS PRELIMINARIES

I~ this chapter we assume that the reader has selected and ordered
his new mount, and desires to get it on the road as soon as the
various legal formalities and requirements have been satisfled.
Registration and Tax. All motor-cyeles are subject to registra-
tion and taxation, and a machine cannot be used on the highway
until a registration number has been allotted to it and a licence
obtained from the loecal borough or eounty council office. 'This
registration or index number belongs to a machine until such
machine is no longer used on the highway. If, after expiry of a
licence, no renewal is made for a prolonged period, the authorities
must be informed of the reason in advance. In the case of motor-
cycles the tax is now on cubic capacity, not a weight basis.
The costs of the registration licences are as follows—
Fora Fora
Year Quarter

£ s.d & w od
L. Solo machines not oxecoding 224 1b. in weight and

registered prior to 1st January, 1833 v 1 2 8 6 3
2. Solo machinos having an 011gme capacity not cxce deg

150 ce. . ¥ 12 0 3 4
3. Sole machines exe eedmg 150 e.c. but not 250 c.c. 1 2 86 6 3
4. Holo machines exceeding 250 c.o. . p 5 . 2 85 0 12 5
5. Sidecar outfits (additional duty) g ¥ 1 ¥ 15 0 4 2

A licence application form (R.F. 1/2) is obtainable from any head
post olfice, and must be very carefully filled in and posted to-
gether with a “eertificate of insurance” {see page 29} and the
registration fee to the licences department of Lhe county council in
whose area the machine is usually kept. Certain data, c.g. engine
No. and frame No., will have to be first obtained from the dealer,
it the machine is not delivered by rail. From the table above it
will be observed that quarterly licences as well as annual licences
may be taken out at the rider’s diseretion. Common sense dic-
tates what licence should be taken out under the prevailing circum-
stances. A point to be noted, however, is that a post office can
only issuc renewals of the same type as already existing, that is to
gay, that a quarterly licence can only be rencwed as a quarterly
licence, and an annual one as an annual one. Application for
annual licence renewal must be made between the 1st and 15th
January cach year. When selling a machine, the licence, if unex-
pired, may be handed over to the new owner, and the registration
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book must be handed over to the new owner, who is required to
pass it on to the registration authority after entering particulars
of ownership. Both vendor and purchaser must notify the author-
ities of the transaction. It should be thoroughly understood that
every taxation licenee is issued for use with one machine, and one
only. It is kept for use with that machine, whatever changes of
ownership may oceur. In the registration book all changes of
ownership are recorded, as well as full particulars of licences
issued, The book thus forms a complete record of the machine’s
history, and, incidentally, is of no little interest to the purchaser
of a second-hand machine.

If a motor-cyele is registered as a solo machine, and the motorist
decides to attach a sideccar, he must take out a fresh licence,
and return the existing one, plus the balance due on a sidecar.
ie. 155. All 1937 solo A.J.8. machines, except Models 37/12,
37/22. 37/227T are taxed at the rate of £2 5s. per annum. These
three 0 HV models, under 250 c.e. capacity, are subject to a
£1 2s.'6d. per annum tax.

When the machine is on the road it must carry the licence—
which is in the form of a disc—in a conspicuous position, visible
always by daylight from the near side of the machine. The
licence should be carried in a weatherproof holder, and may be
mounted (1) on the front number plate, (2) on the handlebars,
(3} at the side of the forks, (4) in the case of sidecar machines on
the gide pancl of the sidecar body. 'The licence is of a distinctive
colour, which is changed annually, and thercfore a police officer
can tell at a giance when an annual licence is out of date. Four-
teen days’ grace, however, is allowed from the expiry to the
renewal of an annual licence.

Driving Licence., It is unlawful to drive any motor vehicle on
the road without a driving licence bearing the rider’s signature,
which may at any time be demanded by a police officer together
with a “certificate of insurance.” Five days’ grace is now allowed,
however, for the licence to be produced in person at a police
station specified. The fee for a licence is 5s., and it is valid
for one year from the day it is issued. Applicalions should be
made to the licences department of the county council in whose
area the motor-cyclist normally resides. If the applicant is 16
yvears of age, he can, subject to a certain standard of physical fit-
ness, obtain a licence to drive a motor-cycle only; but if he be
17 or over, a licence enabling him to drive a car or motor-cycle
is, subject to the same condition, obtainable. For forging or
altering a licence, the offender makes himself liable to two years’
imprisonment.

With regard to physical fitness, no test is. compulsery, but a
driver is required to make a declaration on Form DT.1 that he
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suffers from ‘“wo swch physical infirmity” as fo render himn @ source
of danger to the public. A ‘‘source of danger’ includes & man
having abnormal eyesighl to the extent that he cannot read a
car number plate al « distance of 25 yd., has lost a limb, has
muscular parvalysis, is liable to fainting or giddiness, or suffers
from any form of epilepsy. It should be stated, however, that if
after the licence application form has been filled up, the licensing
authorities are doubtful as to the driver’s fitness, they may decline
to issue a licence, but the would-be motor-cyelist can demand an
official test for driving fitness, the fee for which is now 5s. Defective
eyesight, epilepsy, or giddiness definitely bar a man from obtain-
ing a licence. The penalty for making a falsc declaration is a fine
not exceeding £50, and if done deliberately may incur imprison-
ment. The driving licence is strietly non-transferable, and is
liable to be endorsed or even suspended at the jurisdiction of any
magistrate for corlain “eriminal offences.” No police officer
may lawfully peruse the endorsements at the back of a licence.
This eliminates prejudice that the officer might have against the
offending motorist before deciding to report him for contravening
the law. It is not, however, wise to roundly abuse an officer for
this, or for any other reason. Remember that the British police-
man, in spite of all the intolerance often unjustly attributed to
him, is a very {air, reasonable, and just man, when treated with
due respect. When treated otherwise, however, he is a decidedly
stiff proposition to deal with,

Compulsory Driving Tests. If the applicant has never, before
1st April, 18934, held a licence he must undergo a driving test, the
fee for which is now bs., and the application form DL26. A
machine mugt be provided for the test and provisional licences
to enable riders to learn to drive are obtainable over the counter

for 58, Learners must be accompanied by an cxpert driver and.

“ 1.7 plates must be carried at the front und rear of the machines.
After passing the test (which includes a knowledge of the High-
way Code, ability to give signals correctly, start, stop and
so forth) the ordinary driving licence is obtainable for 5s. ag
described in the previous paragraph.

Third-party Insurance, 1t is compulsory for every motor-
cyclist to imsurc himself against third-party risks (including
pillion riding). The law now requires that every person knocked
down by reason of careless or negligent driving shall be able
to recover from the motorist or motor-cyelist through the
insurance company, damages up to £25 for every accident he
may be involved in. The premium for third-party cover is
very reasonable, being about £2 per anoum unless you happen
to belong to one of the Services or the policy covers the driving
of more than one machine, in which case a higher rate is charged.

$3
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If a pillion passenger is carried or not, the ingsurance policy must
cover him, and any sidecar pasgengers. On paying the insurance
premium and supplying all necessary information to the com-
pany, they will issue to the applicant the all-important  Certifi-
cate of Insurance,” which must be sent with the driving licenfce
application form and afterwards produced on demand. Riders
already insured thereafter receive reminders (rom their insurance
companies before the policy expires, and on renewing them auto-
matically receive their new *certificates.” Altering or forging
a ‘“‘certificate” is a criminal offence. If a certificate cannot be
produced on demand a summons will follow unless the rider can
produce the certificate at a police station specified within five
days.

In the case of a new machine it is, of course, desirable to take
out an insarance policy covering besides third-party risks damage
to the machine. 1If the machine is bought on the hire-purchase
system this will be insisted on.

{t is best to take out a comprehensive policy with a reputable
company. Most insurance companies give no-claim bonuses. It
therefore does not pay to worry a company over trifling and
inexpensive details. All risks can be covered for a medium
power machine for about £6 per annum. The insured should guard
against any conduct likely to invalidate his policy. All clauses
should be very carefully studied and eomplied with; otherwise
i the hour of need the insurance company will remain neutral
and repudiate liability, citing as its reason the violation of some
clause of its poliey by the insured person, and the rider may have
to foob the bilt himself,

Number Plates. It is not sufficient merely to have a number
plate on the machine. The number plate must be in accordance
with & definite scheme and definite dimensions laid down. Up till
6th October, 1930, both number plates were permitted Lo be in
accordance with the dimensions given at 4 (Fig. 28). This atill
holds good in respect to the front number plate, but as regards the
rear plate new dimensions arc now specified. They must be as
shown at B (Fig. 28). All letters and figures must be 2§ in. high,
with a total width [or each letter or number of 1§ in., except in
the case of the figure 1. Every part of every letter and figure must
be #in. broad. The space between adjoining letters and between
adjoining figures must be § in., and there must be a margin between
the nearest part of any letter or figure, and the top, bettom, and
sides of the black background of at least §in. The lettering if
placed above the numbers need not be centralized, but the letters
themselves cannot be separated more than the prescribed }in.,
and there nust be % in. space between the bottom of the
lettering and the top of the numbers. The rear plate must be
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illuminated after dark by a suitable tail light and must be kept
legible.

Audible Warning of Approach. The exhaust noise does not
come within this category ; the law stipulates that an independent
warning mechanism must be provided on the machine. This may
be in the form of a mechanical, electric, or bulb type horn. They
all have their merits. T'or touring purposes a bulb type is suitable,

17
s
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1. 28 NUMBER PrLaTE DIMENSIONS

At 4 arc shown the old dimensions still used for a front plate angd at
B the new dimensions required for rear plates

but for the sports rider, mounted on a fast and perhaps slightly
noisy machine, a mechanical horn, mounted on the handlebars,
or an H.I. clectric horn, is invaluable. The ideal is to have two,
but do not buy one of those cheap horns which begin by sliding
down the handlebar towards the steering head, and end by dis-

solving into their component parts. All 1937 A.J.8.’s have electrie

horns fitted as standard.

Never use a horn unnececcssarily for it is apt to offend people
when thus used, and recruember the sounding of the horn with the
machine stationary or between 11.30 pm. and 7 am. is an
offence !
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Lamps. During the period between one hour after sunset and
one hour before dawn (summer time) it is compulsory to show a
white light facing to the front and a red one to the rcar in the
case of both sole and sidecar machines. The sidecar Jamps must
be fitted on the offside so as to indicate the entire width of the
vehicle. At present it is compudsory to fit a rear lamp, not just
a reflector. Recent legislation now makes it a punishable offence
to take any mechanically driven vehicle on the highway at night
without a rcd rear lamp fitted. Reflectors are allowed only on
pedal cycles. ‘

Lighting sets are either of 1he acetylene or electric type. Elee-
tric lighting has now become almost universal, and has revolu-
tionized night riding ; for there can be no possible doubt that it is
far and away the best of the two types. It is fitted as standard on
all 1936-7 models execept the two 1936 overhead-camshaft
machines (see page 3).

Other legal aspects affecting, chiefly, the conduct of the driver,
will be congidered in Chapter IITI. We may assume that the
makers have complied with the law in the fitting of brakes and
sidecar. The former, however, must be kept in proper order,
otherwise a breach of the law is incurred.

Speedometer. Many people are apt to regard this instrument
as a pure luxury, This view is wrong; to-day, with the introdue-
tion of a 80 m.p.h. speed limit, it is an absolute necessity to avoid
unpleagant contact with magistrates., Also by its agency both
yvour tyre mileage and vour fuel consumption can be accurately
estimated; it is of vast service in watching the tune of your
engine by informing you when the machine is losing speed, or
climbing a hill glower than it used to do, and by indicating
whether any mechanical adjustments that you may have made
result in an increase of engine revolutions. Watching the fluetua-
tions of a specdometer needle is at all times fascinating, and in
long distance tours the instrument is of great assistance. “Smith?*
speedometers driven from the gear-box and mounted on the front
forks are not standardized on any model, but can be had as an
extra. Engine r.p.m. indicators are also available for the O.H.C.
models.

Note to “ Learners.” S8ee that your “L" plates are correct or
you may be “pinched’ before acquiring a licence! Plates must be
7 in. square and the L, which must be red on a white background,
must be 4 in. high and 34 in. broad with 1} in. width for the arms
of the letter.
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CHAPTER II1
DRIVING HLINTS AND TIPS

Preliminary Insiruction. At this point in the proceedings we
take it that the reader’s mount has been fully equipped for taking
the public highway, and is now garaged awaiting its first run on
the road. This first trip is always regarded by the ** tyro 7 with
something approaching awe. Any preliminary nervousness, how-
ever, disappears almost instantly on taking the road, and con-
fidence is gradually, and then rapidly, acquired. Thereafter pro-
gress is very rapid indced, and after about a dozen runs or so
the rider usually fecls capable of undertaking his first long cross-
country trip, and begins to thoroughly enjoy the sport; for
motor-cycling is undoubtedly one of the finest tonies in the world
for the average man, distracting, as it does, the mind from all
business and domestic worries. But the rider should guard
against becoming prematurely over-confident of his own abilities,
and keep his speed down to reasonable proportions for some
. congiderable time. ¥Failure to do this usually results in his having
some hairbreadth escapes, which quickly remind him that he
is yet a beginner, and that, if he pursues his suicidal tendencies,
he will be a beginner somewhere else, Indeed, very high speed
should not be indulged in until the subconscious mind can be
trusted completely to carry out the various muscular conirol
movenments antomatically in the lightning emcrgencies which all
raad users are bound to be confronted with, sooner or later.

We will now tarn to the question of actually preparing for the
first run, which should be taken over a road well known to the
rider and comparatively deserted. Firstly, it is advisable to read
carefully through the maker’sinstruction handbook.carefully noting
and, if possible, memorizing the more important details, cspecially
those regarding gear changing; for the gear-box, remember, is
4 very expensive item of the equipment, and is subjcet to much
damage if carelessly handled. Then place the machine on its
stand by releaging the latter and dragging the machine upwards
and backwuards upon it. Pump up the tyres if they need it (for

correct inflation pressures see page 42), and replenish the tanks.

When filling the petrol tank, which holds about 3 gallons, take
care to usc a good size funnel with gauze litter when filling from a
can ; otherwise you may allow dirt or grit to find its way into the
petrol system, and, perhaps, choke a carburettor jetl, though this
is unlikely, since there are filters in the system itself. As regards
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fuel, the author would mention that No. 1 petrol is suitable for
all models, but on the big O.ILV. models No. L petrol and benzol
(equal proportions) gives the besl results. For racing, ateohol fuels
are desirable, but these require special compression rabios, and are
really beyond the scope of this handbook. Always replenish the
oil tank with the same lubricant. The A.J.8. Co. advise the use of
none but the finest brand of oil for lubrication. Engine oils suit-
able for all purposes (cxcept racing) are Palent Castrol XY
(use Patent Castrol “ XX 17 during the summer) ¢ Acvoshell” and
Mobiloil “D.” The gear-box oil level should be roughly ascer-
tained by removing the oval metal cap on the gearbox top cover.

Fie. 29. Suowine tHE O ReEsunaTor Provivey oN THE L932-6
MeEcHAYICAL Luswicariox MoDELS

Thig adjnstment. I3 litted on Models 35/5, 35/6, 358, 35713, 35/9, Other

1935 7 models have dry sump lubrication with no adjnstment

Waleficld Castrolease Medium, Mobilgrease No. 2 or Shell Motor
Grease {soit) arc recommended {{or instructions see page 81).
Open the petrol cock by pushing the press button fully forward.

Engine Lubrication. All A.J.S. machines, except some 1932-6
models, now have full dey-sump lubrication, so that no attention
whatsoever is required other than seeing that the oil level in
the tank is kept at the correct level (above half full and
not above 1in. below the return pipe oullet) and oceasionally
cleaning the tank and filters and verifying oil circulation by
removing the oil tanlk filler cap and noting whether oil issues from
the return pipe (see Iig. 46). The amount of oil pumped to the
engine can on the mechanical lubrication models be varied by
altering the setting of the control knob on the pump unit (Fig, 29).
Serewing this knob down, i.c, in a clockwise direction, cuts down
the supply of oil, while turning it the reverse way increases the
supply. As may be seen in Fig. 29, a stop below the control knob
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prevents the oil supply being cut right off. When the cngine
leaves the factory the oil supply is set on the generous side, and
after the engine has becn well run-in, say after a mileage of 500
to 600, or if the engine smokes excessively, the control knob
should be screwed down about one-eighth of a twrn and then
re-tested for about 50 miles. If the oil supply is excessive, con-
tinue to cut it down by turning the control knob a further eighth
of a turn, and so on, until the correct degree of lubrication is
obtained. It is best to adjust the regulator until it is found that
on aceelerating the engine in bottom gear or meutral a puft of
blue smoke emerges at the exhaust. An approzimalely correct
sefting is arrived at by screwing the conlrol knob lghtly down to the
stop and then unscrewing half ¢ turn. If the lubrication system
is functioning correctly, oil should he observed Howing from the
small pipe inside the oil tank immediately below the filler cap.
On 1933-6 Twins an oil tell-tale is provided on the instrument
panel and its action should be watched. On the mechanical lubri-
cation models the oil level in the tank is not of great consequence,
but keep the level an inch or two below the return pipe orifice.
With mechanical lubrication it is necessary occasionally to drain
the crankcase (see page 50).

Before actually starting up the engine, it is best to take a good
look over the machine and get thoroughly conversant with the
positions and actions of the various controls. ¥xperiments may
afterwards be made with them with the engine running on the
stand.

The A.J.S. Controls. The reader should not merely content
himself with knowing how the various controls work, but he should
understand their exact functions. ITe should also understand
the four-stroke -principle which is desecribed in Chapter IV,
He will then not drive the machine like a Robot, but like an
intelligent being. Tt is a popular idea that motor-cyeling requires
little intelligence. This is not so; skilful driving requires deep
concentration and thought. In fact, nearly all the faculties are
brought into active play while driving a motor-cycle; and hence
the gatisfaction and pleasure that the motor-cyclist derives.

Motor-cycle controls are of two types: (1) engine controls,
(2) cvcle controls. The former are the most sensitive and impor-
tant ; they are analogous to delicate nerves which convey impulses
from the driver’s hands to the interior of the engine. If the
reader has ridden a three-speed pedal eyele, he will understand
the purposes of the gear-box. It is to be hoped, anyway, that he
has ridden a “ push-bike,” for he will then have no difficulty
in balancing the motor-cycle straight away. Moreover, he will
have acquired some road sense which only experience can give,
A sketeh of the 1932, 1933-7 A.J.S. controls are shown in Figs.
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30, 31. The engine controls are all mounted on the handlebars and
comprise four: (1) throttle twist-grip; (2) air lever; (3) lever for
advancing and retarding spark, (4) exhaust valve lifler. On
coil ignition models an ignition switch combined with the lighting
switch is also provided. The two carburettor lever controls are
mounted on the right-hand side of the handlebars. A twist-grip

AMMETER STEERING [AMPER
CLUTCH FGNITION

>

DIMMING 7 THROTTLE
SWITCH j ;
F-GEARS
ToR
PETROL
amp

SPEEDOMETER
18T

(From *“The Motor Cycle™)
Fre. 30, 1932 AJ8. Suoewisa Contron Lav-our

The arrangement of the controls on 1933--7 models ig sinilar (see Fig, 81}
axcept that the lighting switch and ammeter are mounted on a tank panel

{opening inwards) constitutes the throttle which regulates the
supply of gas to the engine, and a short trigger or lever next to it,
the air lever, which likewise controls the air supply. The air
trigger is opened by pushing to the vight. Their functions will
be explained in that section of Chapter 1V dealing with the
carburettor. The exhaust valve lifter, which may be scen on the
left-hand side, is primarily intended as a decompressor for facili-
tating starting. Al controls advance or open by an inmward
movement of the various levers. Tor all normal purposcs the
ignition lever should be keptl advanced as far as possible, cxcept
for starting, when it should be a quarter to half retarded to
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prevent the engine back-firing, and thereby delivering a nasty
blow to the foot operaling the kick-starter. The novice may dis-
regard this lever, leaving it on half advanece.

On coil ignition models the cngine cannot be started until the
ignition (and lighting) switeh is turned to the “Q,” “IL,” or “L”
position, and the ignition must never be lelt switched on with
the engine stationary, otherwise Lhe ballery may discharge itself
if the contact breaker contacts are closed. If the ignition is left
on a red warning lamp lights up.

On machines having a down-draught carburcttor it is very
important not to leave the petrol tap on with the machine sta-
tionary as there is an appreciable risk of neat petrol dripping into
the cylinder in the event of the earburettor flooding.

The cyele controls consist of the cluteh, the gear-changelever, and
the two brakes, The front brake for the present may also be
disregarded. Later on use both brakes simultaneously. The
clutch is for coupling up the engine to the gear-box. The general
principle of the Iatter should be thoroughly grasped.

Function of the Gear-box. This is made clear if the simple
q’ principles involved are understood. The reader will agree that
work done is proportional to horse-power developed (neglecting
transmission losses). An engine may be called upon to do the
same amount of work climbing a gradient a quarter of a mile long
as it docs on a level mile, The essential difference is that the rate
of work is much greater in the former case; that is to say, the
work is distributed over a shorter distance. Assuming the speed
of the motor-cycle to be kept constant in both cases, four times
as much work will have to be done in the same time. The number
of firing strokes in the case of a direct driven machine is, of course,
the same in both cases, and therefore the power of each stroke
will have to be inereased by curiching the explosive mixture, Le.
by opening the throttle. But suppose thal the throttle is wide
open, and the oulput of work does not exceed the load imposed by
gravity when climbing; then, naturally, the machine will slow
up and probably stop. Therc is only one way out of the problem,
and that is to increase the number of power sirokes until the
power output is quadrupled in the given {ime. This means,
incidentally, quadrupling the engine revolutions. This can be
done by incorporating a gear-box whereby the ralio of engine
speed to rear wheel speed can be varied at the will of the driver.
The principle on which all gear-box designs are based is the fact
that the larger the circumference of a rotating wheel is, the
greater is the speed of any point on that circumference relative
to the axial speed. Thus a combination of wheels or pinions can
be arranged on a countershaflt (i.e. a shaft between engine and
rear wheel) such that, by the engagement of different pinions of
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varying sizes, variations of the relative speeds of engine and
rear wheel can be obtained,

That destructive weapon of war—the tank—is a good example

of how huge driving force can be obtained from a comparatively
small motor by the employment of a sufficiently low gear. Up
to a point the brake borse-power developed is proportim}a,l to
the engine revolutions, or {to use an apparcntly contradmtor_y
statement) the power curve is a straight Iine. The reason for this
is apparent if & moment’s thought is given to the subject.

The novice is recommended to experiment with gear changes
on the stand with the engine shut off. This may be done by
moving the rear wheel and coaxing the gears and dogs into
engagement. But never force a gear into engagement, The
gear-box is not designed for such treatment, and will not stand
it for long. See page 111.

Starting the Engine. We presume that the petrol has been
turned on. For easy starting the throttle setting is important.
To find the correct setting, first shut the throttle and air controls
right back. Xow on machines with lever control open the t.hrott-‘le
about one-quarter of its travel or less, In the casc of tw1st-g1-1p
control the air control is a separate lever. The twist-grip is
operated by turning inwards to open and outwards tq shu.t.
Shut the twist-grip right back, and then turn the twlst-gl_qp
inwards very slightly so that there is about § in. pull on the wire
after yvou have (elt the registance of the throttle spring. For these
settings to be correct there must be no slack in the controls; t?hat
is to say, when the lever or twist grip is shut right back, a slight
movement should begin to move the throttle; if it does not do so,
the slack should be taken up by means of the adjusting screw on
the top of the carburettor. Do not forget the throttle stop. Teave
the air lever or trigger slightly open, unless the engine is stone eold,
when it is advisable to close it eompletely. The ignition lever or
trigger should be retarded about one-quarter or one-half its travel.

Before getting astride the saddle satisfy yourself that the gear

lever is placed in “neutral” position and flood the carbure.ttor by
“tickling " the needle for a second, until petrol begins to drip from
the float chamber. Be careful not to flood excessively on quels
having a down-draught carburettor. Now raise the eth?st lifter
and engage the starter with the right foot. Turn the engine over
several times with the aid of exhaust lifter, thereby sucking t_,he
mixture in. It iz best to use the lifter merely for overcoming
compression. If this is done, full suction will occur on ea,f:h -lr%let.
stroke. On coil ignition roodels when “sucking in,” the ignition
must, of course, be switched off, i.e. turned to the *‘off” or
“pk” position. As soon as the cylinder is charged give .“CON-
TACT” by switching on. Then give one vigorous kick, dropping the
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exhaust lifter just before the foot reaches the bottom. The engine
should now fire. Take the foot off the starter instantly it does so,
but do not allow it to spring back with a *‘ bang’’ after starting the
engine. Bring the foot back with the pedal and thereby prevent a
heavy blow being given to the stop. If only a few muffled ex-
plosions oecur, open the air lever slightly and also give more gas.
The engine should then fire instantly. No carburation diffienlty
should be experienced once the engine warms up. As soon as the
engine starts push open the air lever to its full extent. 'When the
engine has just started from cold with the air lever fully closed
it will be found that the mixture is very rich, so steadily open
the control until the cngine runs smoothly. After the engine
has warmed up full air may be given. Never leave the engine
running by itself. As soon as the oil circulates properlty, and the
engine gets into its stride, the revolutions will increase greatly,
and the throttle must be closed accordingly. On no account race
the engine while cold and do not allow it to “tick-over™ too
slowly as this reduces oil cireulation to perhaps a dangerous
extent. In regard to easy starting (as may be understood by
referring to the context and diagram of the Amal carburettor on
pages 64-66) it is essential to keep the throttle nearly closed, so
as to induce a high velocity air current over the smaller, or pilot
jet. Under such circumstances it is worse than useless to attempt
to start up with the throttle wide open. Refusal to start is always
due to some definite cause, and repeated operation of the kick-
starter under the same conditions is futile, besides being very
exhausting and cxasperating. If the engine does not start easily
after the first attempt, the rider is usually inclined to flood the
carburettor excessively, and so cause the mixture to become
much too rich. In this case open the throttle and air lever fully,
raise the exhaust valve lifter, and kick the engine over several
times, This will result in the excess petrol being cleared out.
When starting with the engine warm keep the air lever or mixture
control fully open. Most modern machines, however, are not
addicted to starting {rouble, except on rare occagions, and it is
usually due to faulty control setting or a dirty plug.

THE FIRST RUN

A tip worth noting is, ** Don’t go out for a ten minute spin;
stop on the road until you get the  feel” and handling of the
machine thoroughly—even if you do keep yvour lunch waiting.”
You will then reduce to the minimum the time during which you
are a potential source of danger to yourself and all other road
users. Now for the first run. Don’t forget the driving licence and
the insurance “ certificate” and ““1.” plate if required.
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Standing on the left-hand side of the machine, push it gently
off the stand with the cngine still revving and the gear in neu-
tral. The machine will undoubtedly, to the new rider, appear
at first rather unwieldy, Therefore, stand close up to your
mount when wheeling it about, otherwise you may find yourself
underneath the machine, Take things coolly, as though vou
had driven all your life, and, silting on the saddle. raisc the
clutch and push the gear lever into first gear position. Then speed
up the engine slightly by opening the throttle and cngage the
clutech by genlly and slowly releasing the lever. You will then
move off. It is best not to place the feet on the rests just at first,
buat to let them dangle on the road ready to support the machine
if you find balance difficult. But place them there as soon as you
feel able to do so. Bear in mind {hat you can stop the machine
instanlly you are in diffieulties by raiging the exhaust lifter or
decluteching, and applying the brakes. Never atlempt to use any
of the gears without first declulching. The novice always gets the
impression that he is traveling very fast on first gear, and does
not at first feel equal to changing into **sceond.” Moreover, when
changing, he feels it imperative to look down at the gear posilion
to verify Lhe gear lever position. Iff the gears are fumbled,
instantly whip out the clutch and start afresh., It is advisable,
therefore, to travel some considerable distance on bottom gear,
and practise going back into ‘‘meutral” without stopping the
engine. After getting accustomed to driving on first gear, a
change should be made into “second” on a piece of road with no
cross-roads. Speed up the machine, and then throttle down, lift
the cluteh, and push gear lever into position, afterwards letting
in clulch again. T{ is worth while, now you are getting *“warmed
up,”” 1o go a step further, and get into top gear by repeating the
former operalions. Be carcful not to allow the engine to ““knock.”
which it will do if driven too slowly under load. “Knocking” is
intensely injurious to an engine, and is usually due to pre-ignition.
Therefore, open the throttle to speed the cngine up, and slightly

retard the ignition temporavily. It iz always advisable o case

the clutch a little until the engine impulses become uniform and
smooth. Once in top gear, it will be found that riding is much
easier, and you will now begin to acquire considerable confidence.
The pleasant “zoom '’ of the exhaust seems very stimulating after
the comparalive clatter and ““fuss” that is noticeable when driving
on low gear. You will probably be tempted alrost immediately
to open Up a bit—cven have a burst of speed.  There is no harm
in this if the road is clear and straight ; but for heaven’s sake don't
do it if there is a sugpicion of an obstruction ahead.  Also remoem-
ber that you are driving a new engine (see page 42). When
slowing up, leave a good margin of safety. On changing
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down, the machine should be slowed up until it is travelling at
a speed at which it normally does on the gear that is about to
be engaged, and the engine must be revved up slightly.

To engage hottom gear from neutral in the case of heavyweight
models with foot gear control, an upward pressure with the right
foot is needed, followed by a dewnwcard movement in order to
change up into the remaining gears. With the lightweight models
(12, 16, 22, 22T, 26, 26'1'} bottom gear is obtained from neutral
by a downward pressure and the other gears' by an wpieard
pressure on the foot pedal.

HINTS ON DRIVING

Use of Gear-box and Clutch. This has been dealt with to some
extent in the foregoing paragraphs, and the remarks there should
be carefully borne in mind, and if carefully observed should cnable
perfect gear changes to be made. A few additional remarks
regarding possible abuses of the gear-box and clutch that may
unknowingly be committed are added herewith—

Never employ a low gear for braking purposes ; that is to say,
never engage a low gear when travelling fast in order to pull up,
and do not use a low gear when descending hills, unless they are
quite out of the ordinary, for the internal expanding type brakes
should be capable of fulfilling all requirements in this direction.

The machine should also never be run unnecessarily on first
gear. This gear is only provided for ease of starting and climbing
steep gradients, or when negotiating very heavy traffic demanding
a very slow rate of progress, Using the first gear unneccszarily
simply mcans extra wear and tear, high petrol consumption, and
shortens the life of the engine and transmission,

Never slip the clutch as an alternative to gear changing. Pro-
longed slipping under load will burn out the cork inserts. Mod-
erate slipping on the level at low speed does no harm.

Take carc never to allow oil to find its way on to the cluteh
plates.

Tyre Inflation. Tyres should always be pumped up to a definite
pressure by consulting a pressure gauge. On the Firestone tyres,
uged on all A.J.S. machines, Schrader valves arc fitted, and a
Schrader pressure gauge is obtainable. The tyres must not be soft
or rolling will occur on corncrs and the covers will wear badly.
Soft tyres are also liable to creep and thereby canse damage to the
inner tubes. If, on the other hand, tyres are over-inflated, exccs-
sive vibration will result, with horrible discomfort to the driver.
Needless to say. the rear tyre usually requires more inflation than
the front one. Well inflated tyres have least skidding tendency,
and produce the minimum amount. of wheel slip at speed. In the
case of the 1935 3-49 h.p. 8.V. Model 85/5 the 23 in. x 8in,

4—{T.53014)
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tyres should be inflated to the following pressures: front tyre,
15-16 1b.; rear tyre, 22-241b. On Models 35/4, 35/14, 35/12,
356/22, 35/16, 35/26 the corvect inflation pressures for the 26 in. X
325 in. tyres are 14-151b. for the front tyre and 20-22Ib. for
the rear tyre. On these models the sidecar tyre should be inflated
to 14-151b. The above pressures apply to all 1936-7 singles.

With the heavyweight passenger machines (Models 37/2, 37/2A)
with 28 in. X 4-00 in. tyres, recommended pressures are: front
tyre, solo, 14156 1b.; single 8.(,, 15-16 1b.; double 8.C., 15--16 1b.
Rear tyre: solo, 16-171b.; single 8.C., 16-171b.; double 8.C.,
17-18 1b. Sidecar tyre: single, S.(U., 15-161b.; double S.C.,
17-181b, The above recommendations apply to average weight
drivers, pre-1935 and 1936-7 models. For abnormal weight or
carrying pillion passenger add 2 1b, to rear tyre pressure only.

“ Running-jn > a New Engine. Wken an engine is assembled
the bearings arc made as tight a fit as is reasomably possible.
Owing to the crystalline nature of metal, an extensive and
prolonged smooth rabhing will compress the bearing surfaces of
the metal together uatil they attain a glass-like uniformity and
hardness. During the process, of course, a certain amount of play
arises in the bearings—just sufficient for good running fits.
Thereafter wear is very slow. DBut imagine what will happen
if the bearings are straight away subjected to violent friction and
heat. Instead of the surfaces acquiring a glassy surface, they will
rapidly wear down and become scored or abraded, and continue
to be rather soft. Another important point Lo consider is the
fact that until there are good running {its throughont the engine,
oil will be unable fo find its way about in any quantity over the
bearing surfaces, which in consequence will remain partiaily dry
if the engine is unduly worked, with the attendant danger of
seizure., Digtortion through overheating is also liable to arise.
Distortion is of two kinds—temporary and permanent. If per-
manent distortion of the valve seatings takes place, an engine
will never be fully efficient afterwards. All A.J.S. machines
are tested on the road at Plumstead before leaving the manu-
facturers; but as the mileage they do is not great, the rider
should therefore not drive above 30 m.p.hh. or use much throttle
until at least 500 to 1000 miles on the road have been eovered.

Sparking Plugs. Always run with a decent plug in the “pot.”
There are many good plugs now available, such as the Lodge H.1,
or K.L.G. K85 (777 on 8.V.). A cheap plug causcs loss of power
and pre-ignition. A suitable 14 mm. plug (0. H.C.) is the K.L.G.
LEss.

Keeping an Engine Cool. If an engine’s tune is to be main-

. tained, it is cssential hot to overheat it. In spite of plenty of
eylinder finning, all air cooled engines are liable to become
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overheated. To prevent this the controls should be handled
carcfully.

Always drive with the air lever of the carburettor open as far
as possible, consistent with even running, and the spark lever well
advanced.

After climbing a stiff gradient, never open out on the other side ;
allow the engine to cool cither by raising the exhaust lifter, or by
nearly closing the throttle and opening the air lever. The throttle
mugt not be completely closed, otherwise no cooling air enters
the cylinder and the oil is liable to be sucked into the combustion
chamber by the vacuum thereby created which, of course, acecel-
crates carbonization. Some of the bad effects of overheating
have alrecady been mentioned.

Methods of Controlling Speed. Speed can actually be con-
trolled in two ways—(1) driving on the throttle, (2) using the
exhaust lifter. The latter method is bad practice, and on the
0.I1.V. models may cause bent.exhaust valves, for if the exhaust
valve is held up while the throttle is left open enough to produce
a combustible mixture, it will be continually swept by a high
temperature flame. That this does happen is indicated by the
banging that usually occurs along the exhaust pipe and silencer
when this practice is adopted. Moreover, the use of the exhaust
valve lifter necessitates complete removal of fingers from the
throttle, which is in itself dangerous. Driving on the throttle
has many points in its favour. Closing the throttle exerts a
powerful braking effect, which can be used to advantage both
when driving on the level and descending hills, Indeed, the
really good driver seldom wuses his brakes. He cultivates such
good judgment of speed and distance that he does not often
require them, An occasional jab of a brake is all that he needs.
A front brake must never be used suddenly; a skid will probably
ensue, The rear brake should always be applied first.

Cruising Speed. Every machine has what, for want of a better
name, may be called its cruising speed. By this we mean the
speed at which the engine runs most sweetly. It usually lies
somewhere between 25 and 30 miles an hour. The rider should
find out what this speed is in the case of his own mount, and drive
most frequently at that speed. 1f alonglife is desired of an engine
it should always be driven well within its maximum ecapacity,
that is to say, not on full throttle. In the case of most riders
there is not much danger of doing this owing to the winding
nature of the roads in this country and the numerous *‘built-up
aroas.

Cornering, The art of cornering takes some time to master.
We all know that for a bicycle or motor-cycle to get round a bend
fast without skidding it is necessary that the machine should be
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banked, i.e, the rider must lean the machine inwards towareds the
centre of the circle. The reason for this is as follows—every
moving body possesses momentum, and that momentum at any
given time acts in the direction that the body is moving at that
time. In the instance of a body deseribing a circle it is evident
that the body is continually changing its direction (a eircle theor-
etically consists of an infinite number of straight lines), and
conzsequently the momentum acts tangentially. Thus there are
resultant forces continually urging the centre of gravity of the
motor-cycle outwards from the centre, when rounding a bend.
But this can be counteracted by inclining the body and machine
inwards. A better method, used by some fagt drivers, is to in-
cline the machine inwards and the body outwards. Using this
method, one may corner almost on the exhaust pipe. Make a habit
of always cornering close in at the blindest part, and indicate
your intentions well before actually turning off at a sharp bend.
1t is no consolation to be able to say that you gave a hand signal,
after a high-powered car has buckled up your rear wheel. Never
omit to sound the horn at all corners. Sometimes it pays to
swerve slightly to the offside before approaching a moderate
bend at high speed, throttle down, and bank inwards, thereby
cutting the corner somewhat and at the same time keeping close
in. The throttle may be opened up again half way round the
bend. This kind of cornering, however, comes under the heading
of *“ stunt ”’ driving, which is not recommended to any but the
experienced driver,

When cornering with a pillion passenger for the first time,
reduce speed well below that at which you generally take a corner
solo. Failure to do this will probably cause you to drift well
away from your proper side of the road—a most risky procedure—
because you are afraid of banking too steeply. 1t is, undoubtedly,
unpleasant to bank steeply with a passenger riding pillion. We
will deal with pillion riding again later,

Left-hand corners demand special caution on the part of the
driver of a sidecar outfit, according to the speed at which corners
are taken. 1le should throw the weight of his body towards the
left. A passenger may assist the driver by leaning in towards the
centre of the bend; but he should not adopt “T.T.”” acrobatic
methods. Your passenger might easily break his neck against a
lamp-post, to say nothing of the indignation and terror that
would be caused to any witnesses of the occurrence. The proper
manner to navigate a sidecar round a left-hand corner is as
follows: approach the corner at a pace well below that which
safety requires, and open the throttle gradually and cautiously
on the bend ; the outfit will then pivot on the sidecar wheel, which
is precisely what is required. Conversely, on a right-hand corner
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either close the throttle or apply the brake a little as the outfit is
actually swinging round the bend ; it will then pivet on the rear
wheel of the motor-cycele. Always cndeavour to take corners with
a sidecar at a reasonable speed, especially when turning to the
left, as centrifugal force puts a great lateral strain on the machine.
‘When turning to the right the lateral strain is reversed in direction
and has a crushing effect on the sidecar axle via the torque arms.
At high speed the strain is terrific, and a sidecar axle may break.
Result, an inquest. Difficulty is often cxperienced in the manage-
ment of an cmpty sidecar while cornering. Ballast substituted
for the passenger is of great assistance in this connection.

Sidecar Alinement. If a sidecar outtit has a {endency to steer to
the right or lett due to reasons other than road camber, the
motor-cycle is probably not upright or else the sidecar itself is
out of alinement (see page 121). After a new A.J.B. sidecar has
done a considerable mileage it oceasionally happens that the side-
car fittings take a permanent “set,”’ causing the machine to lean
slightly towards the sidecar. This trouble can be easily cured by
means of the adjustable arms.

Hill Climbing. There are few hills likely to be encountered by
A.J.8, riders which present any serious difficulties. It is purely
a question of making the best job of it, or in other words, a climb
that will not bring the blush of shame if there should happen to be
critical motor-cyclists watching hill ascents, as is often the case,
by the side of the road. It isadvisable, before an ascent is made,
to allow the engine to cool down very thoroughly first. TUnless
the road is notoriously bad, take a fast determined rush at the
hill, and get up as far as possible on top gear. But never allow
the engine to labour. As the machine slows up it will be necessary
to give less air and retard the ignition gradually. Change to a lower
gear instantly the revolutions fall seriously, and there is danger
of overstraining the engine.

Coasting. Running declutched down hill with engine stopped
is very popular among riders. Tt cannot be denied that the
smoothness and noisclessness of it is altogether a delightful
sensation. This procedure, however, unless the hill be very long,
does not lend itself to cooling the engine very well, and we must
assume that the driver has been climbing—unless, of course, his
garage is situated on the top of a hill. Tt is far better to use the
exhaust lifter or, if the hill is steep, to open the air lever and
partially close the throttle. When letting in the clutch again, it
is desirable that it should not be let in under full compression
with the machine travelling fast; such action may result in a
bad skid, and damage the rear tyre. Wait until your mount has
slowed up to about 12 m.p.h. ; then raise the exhaust valve and
let the clutch in genfly; when the click and whirr of the valves
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indicate that the engine is coupled up again, drop the exhaust
valve. The throttle being only slightly open, the power strokes
will be resumed gradually.

Pillion Riding, We will not enter into the question whether
pillion riding is dangerous or not. Undoubtedly much depends
upon the qualities of the driver and the circumstances under which
it is undertaken. The fact remains that, as the law stands at
present, the only legal reguirements are that the pillion passenger
shall sit aséride a suitable pillion seat fized to the machine and
shall be covered by insurance.

Always Give Hand Signals. Do this even if you think you are
alone on the earth. If a habit is made of it, you will give them in-
stinctively, Remember, however, to give signals in ample time.
When stopping, either put your right hand up, as shown in
Fig. 32, or move the left hand up and down vertically, as many
people do. TIn any case make your intentions eclear. A signal
that is rarely used, but which iz gomelimes invaluable, is the
signal indicating that you intend to proceed straight ahead.
This should be given when you are confronted with oncoming
traffic which doubts your intentions at a cross-road. In any
doubtful situation, instantly whip out your hand to show what
you are poing to do, and do it, Bverybody knows the utter folly
of two people dodging each other. On the pavement two pedes-
trians doing this invariably fail to clear eaeh other, unless one
stops or gives way. The hand signal shown at D in Fig. 32 has
now been changed and the officially recognized signal for turning
left is to extend the right arm straight out from the shoulder and
slowly rotate it in an anti-clockwise direction. The sign illus”
trated is in all conscicnee clear enough and it puzezles the author
why it has been changed for motor-cycles. Actually correct
signals are not compulsory although they evunt in case of trouble
and the author still prefers to use the sign shown at L which is
unmistakably clear to following traflic.

Some Don’ts Worth Remembering. The following hinis are
well worth taking note of and if observed the rider will do his
duty towards helping to reduce road accidents and will keep out of
trouble.

. Don’t go over “ white lines.”

. Don’t cut-in.

. Don’t drive on the brakes.

Don’t flog your engine eontinuously,

Don’t cross tramlines in front of lorries.
Don't take unnecessary risks.

. Don't fail to give hand signals ¢n fime.

Don’t let your thoughts wander from driving.
. Don’t forget to set a good example to others.

b

4

(L)

A = Bignal to stop
B = Blowing down

<

¢ = Turning to right
D = Turning to left

(see apposite}

(From “‘The Motor-Cycle®)
Fie, 32. RuoocNIZeb Srenans To BE Usklr BY DRIVERS

E =0ver-take me




This document was created for free distribution in the AJS/Matchless Egroups - do not resell

48 THE BOOK OF THE A.J.S.

10. Don’t refuse an SO,

11. Don’t forget you are only young once, and only live once.

12, Don’t forget your driving licenee and insurance certificate.

13, Don’t carry a pillion passenger unless he or she is to be
trusted in an emergency.

14, Don’t omit to read the Highway Code.

15. Don’t run with smooth tyres (this is an offenec).

16. Don’t make a noise in the lower gears.

17. Don't sound vour horn between the hours of 11.30 p.m.
and 7 a.m. (this is an offence in “ built-up ”’ areas).

18, Don't speed near *‘Belisha™ crossings (pedestrians have
right of way).

19. on’t forget when you are in a “built-up’
limit ).

20. Tdon’t race traffic lights (i.e. don’t eut across when amber
follows green).

21. Don’t hesitate, Hemember the old saying.

22, Don’t take cross-roads al more than a crawl,

23. Don’t forget the battery. '

24, Don’t omit {0 check oil circulation before a run.

25. Don’t accept evidence from one witness if you are prosecuted
for speed.

26. Don’t forget to check your speedometer occasionally.

Cultivate Imagination. Always ride in a state of constantly
expecting the unexpected, especially over unfamiliar roads, and
always agsume the other tellow may do the wrong thing, le-
member that bad accidents always arise from some unexpecled
or sudden incident.

Dangerous Driving. This, heavily punished, means driving at a
specd or mannecr dengerous having regard lo all the circumstances
actual or hypothetical, i.e. having regard to other traffic or
pedestrians that are in the vicinity or might reasonably be
expected to be there.

In order to meet cases of negligent driving of an unpremeditated
nature, such as failure to give hand signals, *‘ careless driving’’ is
made an offence with which a motorist may be charged, and the
penalties for this are not quite so severe as for “‘ dangerous driv-
ing.”’ Passing on corners and cutting-in would come under the
first heading, however. “Drunk in charge® usually means jm-
prisonment and automatic suspension of the driving licence. A
summons must be served within fourteen days of an alleged
offence, and the driver must be notified at the time of committing
it that prosecution will be considered.

Road Signs. There are various types of signs scattered about
the country; they should be implicitly obeyed. Fig. 83 shows
three important types. Those shown at 4, B, € are the speed

E]

arca {30 m.p.h.
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limit, derestriction, pedestrian crossing signs respectively. A
special sign designed to show when a driver is approaching a main
road from a subsidiary road is now in common use, and to ignore
this is an offence. It should not be confused with the “ Go Slow”’
sign used al some road junctions.

Skidding, Nerve is the best antidote to skidding. A bold
rider seldom skids, and when he does he usually corrects it
Skids seldom occur on dey roads.,  Too violent braking or cross-
ing tramlines in a timid fashion is usually the cause. Brakes

(B)

Fig, 33, Tares S1ie¥s You Most Look Our For

At A, B, ¢ are shown respectively the 30 m.p.h, speed limit sign
indicating s *“built-up’” arca, the derestriction sign (bhis is now the
same size az the speed limit sign) which means you ean “let her
out,” and the “ Belisha” beacon denoling a pedestrisn erossing, where
vou must give way to persons crossing the road. Arother sign to Ioolk
out for ig a triangle within a cirele with the words below © HALT AT
MaJOR IROAD AUEAD.” Lo disregard this sign is an offence

should be very gingerly applicd on wel roads, and tramlines
should be necgotiated fearlessly at a good speed and at a sharp
angle. A rear tyre with worn tread usually facilitates skidding.
Therefore, during the winter months, if the rear tyre is worn
badly, change it over to the front. This procedure is recom-
mended, anyway; for it cnables the best tyre mileage to be
obtained., If a slkid does occur, instantly declutch and turn the
machine in the direction of the skid, braking at the same time.
If you do not go over, carry straight on without stopping.
Dazzle. When driving by night, cars with glaring headlights
are Irequently met. If the eyes are allowed to face such lights,
the pupils contract to such an extent that temporary blind-
nesg ensues immediately after the lights have passed. This
is very dangerous if there is any traffic immediately ahead of




This document was created for free distribu

50 THE BOOK OF THE A.J.S.

you. Make it a rule to keep the eyes foeused on the ground
in front, and “ concentrate’ them at the moment of pass-
ing. This should entirely eliminate what is usually called
“dazzle.” It is purely a question of using a certain amount of
will power and common sense. On a model provided with Lucas
clectric lighting always dim the headlamp when approaching
a brightly illuminated vehicle, Its driver, if he is a gentleman,
will then cut out the glare from his lamp or lamps.

SOME POINTS ABOUT THE LAW

The legal matters regarding licensing and registration having
been disposed of it remains to deal with questions concerning
breakage of the law. It is wise to remember that in all
cascs of accidents or of legal trouble the legal departments of
the Automobile Association and other road organizations are
always ready to assist members on receipt of an S80S, and to
give free legal defence in the case of certain offences. The
following information is given because in law “ignorance is no
defence.”

What to do in Case of Accident. The first thing to do in case of
accident is to obtain the names and addresses of at least two
independent witnesses who are likely to assist your case. Carefully
jot down on paper all particulars of road width, place of accident,
yvour speed at time of aecident, whether horn was sounded, and
all other particulars relating to the accident. Remember that
insurance companies rely mainly upon the police reports. There-
fore, it is essential to summon a police officer so that he can take
down signed statements from both parties, both for perusal by
police headquarters and for the benefit of the insurance companies
concerncd. A full truthful statement must be made. Anything
withheld will react unfavourably against the driver later on. If
an injured person is likely to make a claim, an independent medi-
cal man shounld be called to examine him and make a report. Do
not engage in any correspondence without legal advice, or if this
iz not taken, make clear that all your statements in the letter are
made without prejudice to your case ; and refrain from making
statements either at the time of accident or afterwards, which
might be construed as admission of liability. Never offer money
to the injured person, for motives of sympathy are often construed
into admissions of legal liability,

Name and Address. To anyone who complains that the motor-
ist has committed an offence of driving to the common danger,
the driver must give hizs name and address. The maximum
penalty for refusing, or for giving a false name and address, is
£20, with heavier penalties for subsequent offences.

-
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The Order to Stop. A person in charge of a horse may order a
motor-cyclist to stop, and so may a constable in uniform, or a man
injured by your machine. To fail to do so is an offence. In any
case an order to stop should rarely be ignored. The signal to
stop should be made as already noted on page 47.

Endorsement of Licence. Convictions under the New Road
Traffic Act, may be endorsed on the back of the licence, except a
conviction for obstruction. In the case of ““dangerous driving”
(page 48) an endorsement and usually suspension automatically
follows. It is not widely known that a driver who has had his
licence endorsed can obtain a clean licence at any time for the
fee of 8s., provided that he has not, during a continuous period of
not less than three years, had any conviction endorsed.

Drunkenness. A person found in charge of a motor-eyele while
under the influence of drink is liable to imprisonment without the
option of a fine, and on conviction his licence is auntomatically
suspended.

Warning of Approach. 1t is compulsory to give audible warn-
ing of approach between 7 a.mn. and 11.30 p.m. Failure to do so
renders the driver liable to conviction for *dangerous driving,”
and to an action for negligence if anybody is injured as a result.

Exhanst Cut-out. It is illegal to use an exhaust cut-out, or
any contrivance enabling the exhaust gascs to escape into the
atmosphere without first passing through an effcctive silencer.

Arrest. ''he driver is liable to arrest by a police constable
(whether in uniform or not) if he refuses to give his name and
address, refuses to produce his licence on demand, orif his machine
does not bear the identification (registration) marks.

Rules Regarding Number Plates. The driver of a motor-cycle
is guilty of an offence if the number plates are not properly fixed,
or if they are in any way obscured or rendered illegible or not
properly illuminated, unless he can prove that he has taken
reasonable steps to prevent this, and if the driver is not the owner
the latter may be charged with aiding and abetting.

Ilumination (see also Chapter I1). The driver must always
comply with the existing lighting regulations ; otherwise he may
be summoned. The rcar plate must be properly illuminated.

Regarding the Registration Book. When a licence is issued a
registration book is issued to the ewner, and this must be sent to
the Council with whom the vehicle is registered as follows—

1. When any alteration is made to the vehicle.

2. On sale or change of ownership.

3. On change of address.

4. When vehicle is broken up, destroyed, or permanently sent
out of the United Kingdom.

Obstruction, The machine must not be left for an unreasonable
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or unnecessary time on the highway in such a position that it
constitutes an obstruction to other traffic or pedestrians.

Time Limit for Summons. TUnless previously warned at the
time the offence is committed, notice of an intending prosecution
for committing any motor-cycling offence must be given to the
driver or the registered owner of the motor-cycle within 21 days
of the alleged offence.

Right of Appeal, A person convicted of an offence under the
New Road Trafflic Act, has the right to appeal to next Court of
General Quarter Sessions. A right of appeal lies against an order
disqualifying any person from obtaining a driver’s licence.

Speed Limit. A general speed limit of 30 m.p.h. has been intro-
duced for all built-up areas having a system of street lighting
with the lamps not more than 200 yd. apart, or classified as such
by the Minister of Transport. The signs used for indicating the
beginning and end of a 30 m.p.h. limit are shown at 4 and B
respectively in Tig. 83, In such areas watch the speedometer and
be eareful not to exceed 30 m.p.h. when passing a car which
may be a Q" patrol.

Leaving the Machine. A motor-cycle may not be left with the
engine running while the owner is absent, however short the
period. When left at night both lamps must be lit.

Police Warnings, A new system of dealing with first offences
of a minor naturc has recently been introduced. Under this
gystem it is eustomary, unless the offence be gerious, to give the
offender an official warning instead of bringing a prosecution.
Whether or not the offender be prosecuted is left to the discretion
of the Commissioner of Police. This system is a step in the right
direction and does much to avoid frivolous prosceutions.

Petrol Storage, Those who desire to posscss a petrol ¥ dump ”
on their own property should remember that a maximum of
60 gallons in 2-gallon tins is permissible, and it must be located
ab least 20 ft. from an occupied building. Also the store must
be arranged such that, in the event of fire and leakage from the
tins, the inflammable liquid will not egcape. Suitable ventilation
must be provided, and when any petrol is kept other than in the
fuel tank, a fire extinguisher or sand must be kept on the premises.
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CHAPTER 1V
HOW THE ENGINE WORKS

Tms chapter is written solely for the absolute novice who is
ignorant of the principles of the four-stroke engine and of the
carburation and ignition systems, Expert riders can skip the
whole of the chaptcr,

THE FOUR-STROKE ENGINE

Coal gas and several other gases become explogive when mixed
with certain percentages of air (or oxygen), the percentage varying
with the particular gas used, and, to a lesser extent, with the
character and temperature of the atmosphere, so that a certain
gaseous mixture imprisoned in a space (called the combustion
chamber} will, if ignited, exert a pressure in all directions due to
the rapid rise of temperature on combustion ; and here it is well
to impress upon the reader the fact that all internal combustion
engines are heal engines.

A crude illustration of the basis of gag engine or petrol motor
construction may be given if a cofice canister with tight-fitting
lid be imagined to be filled with the explosive mixture, and by
some means the contents ignited : the result would be that, the
pressure in all directions being equal, a violent explosion would
hurl the lid far away ; but if for that loose 1lid we substitute the
piston .1, Fig. 34, a close sliding fit in a fixed cylinder B, the
piston being dircetly coupled to a crank €, by a connecting rod
D, the shaft K, on which the crank is fitted, will now have
reciproeatory moverment of the piston transformed into rotary
movement of the shaft, and, at the moment of explosion, the shaft
will begin to rotate. Suppose the shaft F is attached to a
wheel F' called the flywheel; then this wheel will be set in rota-
tion also. Being purposely made heavy, it will go on spinning
for some time—in fact, if there were no friction it would go on
for ever—owing to the kinetic energy it derives from the initial
explosion by virtue of ifs inertia, and will cause the piston to
reciprocate in the eylinder. 1t can clearly be scen that the piston
malkes two strokes for every revolution of the flywheel. Let us
assume that the explosion has just occurred, and that the piston
after reaching the bottom, of its stvoke, is ascending again. Imag-
ine a valve at the top of the cylinder to be open during this stroke.
Then the products of combustion will be swept out of the cylinder.
Similarly it is easy to see that, if on the commencement of another
down stroke, a second valve opens admitting an explosive
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mixture, while the first valve closes, the cylinder can be recharged
with gas during this down stroke. If, on again reaching the bottom
of its stroke, both valves close, the charge of gas will be trapped
and compresscd during the ensuing upward stroke ready for the
next explosion. Thus, clearly, the flywhecl can be made to rotate
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continuously, so long as provision is made for supplying the
explosive mixture and causing a spark to take place at the right
time. The explosive mixture iz supplied by what we call a
carbureltor, and the spark by a magneto. We will for the present
confine ourselves to a more detailed description of the four-stroke
oycie. Let us refer to Fig. 356, which illustrates the cycle of
operations very clearly.

Two valves are fitted in the cylinder hcad, namely, the inlet
valve and the exhaust valve, When both these valves are closed
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upon their seatings, the space above the piston is a sealed chamber.
If the inlet valve is open, the cylinder is in communication through

il

{3) Firing (4) Exhaust.

Fia. 85, TrE Privcirue oF rae Four-STROKE ENgINg

the induciion. pipe ‘wibh the carburettor. If the exhaust valve is
open, the cylinder is in communication through the exhaist pipe
with the silencer.

We will now suppose that the piston has just reached the top
of its stroke after sweeping out through the open exhaust valve
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the hot gases left in the cylinder after a firing stroke. During
this upward stroke the irlet valve has, of course, remained closed,
for otherwise the hot gases would have had access to the car-
burettor via the inlet valve, with dire consequences that may be
left to the imagination. The two valves are open and closed at
the correct moments by c¢ams upon the half-time shafts driven by
 earing off the engine shaft at half engine
speed. Fig. 36 illustrates how a valve
tappet 4 is opcrated by a cam B, with
rocker €, on a half-time shaft D, driven
by a gear whecl F, off the engine pinion
£, See also Fig, 59,

As the piston reaches the top of its
<¢ gweeping-out,” or exhaust stroke, the
exhaust valve closes, and a moment
afterwards the inlet valve opens. This
i= the point from which we shall assume’
our four-stroke cycle to begin, and we
shall consider exactly what happens dur-
ing the four strokes which take place
pefore we arrive back to the starting
point and begin a fresh eycle. The four
strokes are called the induction orinlet
stroke, the compression stroke. the firing
atroke, and the exhaust stroke,

1. Induction Stroke. The exhaust valve
hag now closed, and the inlet valve has
opened. The downwardly moving piston
hwag to fill the space behind it with air.
"This produces an intense draught or
gsuction through the induetion pipe and
carburettor. The blast of air sweeping

Fic. 6. Vanve Cam  Over the small aperture, or *'jet,” to

AcTION which a supply of petrol is constantly

fed, causes a fine jet of petrol to rise

like a fountain in the carburettor. The fountain resolves
itself into spray, or is °‘ atomized.” and the * mixture,’”” con-
sisting as it were of air converted into a fog by the tiny petrol
particles, passes along the induetion pipe into the cylinder. If
the induction pipe is warm the fog may, of course, evaporate
before it reaches the eylinder, a true mixture of air with the petrol
vapour being then supplied. In any case the fog will be evap-
orated by the warmth within the cylinder itself. At the end of
the downward stroke of the piston the inlet valve cloges, and
the cylinder becomes & sealed chamber containing the explosive

mixture.
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2. Compression Stroke. The crank on the engine shaft, assisted
by the fiywheels, passes over its dead point, and the piston com-
mences its upward stroke. The well-fitting piston rings prevent
the escape of the mixture on charge into the crankcase chambers,
and the charge undergoes compression. The amount of com-
pression effected during the stroke depends, of course, upon the
design of the engine, that is to say, upon the relative volume of
the whole cylinder when the piston is at the bottom of its stroke
to the space left above the piston when it has reached the top of
its stroke. This is called the compression ralio, Gases, as We
all know, are heated by compression, and consequently, if a gas
is quickly compressed to, say, one-fifth of its original volume, its
pressure is increased considerably more than five fimes. As a
result, the pressure at the end of the compression stroke in an
engine having a 5 : 1 compresgion ratio is well over one hundred
pounds to the square inch.

3. Firing Stroke. We have now reached the moment at which
the charge is to befired. The inlet and exhaust valves are closed,
the charge is fully compressed, and all is ready for the explosion.
This, of course, is brought about by the properly timed passage
of an electric spark betwoen the electrodes, or points, of the spark-
ing plug. It might be supposed that this spark should occur
just as the piston reaches the top of its compression stroke. This,
however, is not the case. The correct time for the spark depends
upon the speed at which the engine is running. The reason for
this is clear when we consider that no explosion—mnot even the
explosion of cordite in the breech of a howitzer—is absolutely
instantaneous. In the case of an explosive mixture of air and
petrol vapour, the explosion takes quite an appreciable time, and
there is a lag, so to speak, between the passage of the spark and
the moment when the cxploded charge reaches its maximum
temperature and pressure. If, therefore, the engine is running
fast, the ignition must be so far advanced (L.e. timed 1o take place
early) as to allow the maximum pressure to occur when the piston
has only just passed over its dead point. When ignition timing
is correct, the maximum pressure may be taken asg about 450 1b,,
and the average pressure during the working stroke as about 100 1b.
per squarc inch. Of course, if the ignition is too far advanced,
the exploding gases may administer a blow on the head of the
rising piston, and produce a itnock. The phenomenon of knocking
is very curious, and is often the subject of heated argument. If,
on the other hand, the ignition is not advanced proportionally

to the engine speed, the full pressure will not be reached until
the piston has moved an appreciable distance on its downward
stroke, and some of the energy of the explosion will be lost.

If by some mischance a gross error of timing were made in
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the direction of retardation, or lateness, so that the piston had
moved far down the cylinder before the explosion oceurred, the
mixture would burn slowly instead of exploding, there would be
little power, and the exhaust gases would be still laming when
they were finally allowed to escape, so the exhaust valve would be
liable to be badly burnt. It is for a similar reason, namely, slow
and imperfect combustion, that a weak mixture, containing an
excess of air compared with the amount of petrol pregent, may
cause burning of the exhaust valve. This effect of a weak mix-
ture sometimes appears to the noviee rather paradoxical. In
point of fact, of course, the whole object of the internal combus-
tion engine is firstly to develop heat, and then to convert it into
work, If through the use of anunsuitable mixture, or by faulty
timing of the ignition, the working conditions of the engine are
such that the heat cannot enfirely be transformed into work,
we get the dual conditions of (1) loss of power, and {2) an excess
of heat in the exhaust gases with consequent damage to the
exhaust valve during the exhaust stroke.

4, Exhaust Stroke. The exhaust valve now opens, and the
products of combustion are ejected from the cylinder into the
exhaust pipe and silencer by the ascending piston. After under-
going cooling the burnt gases are now finally allowed to escape
into the atmosphere.

THE PRINCIPLE OF THE CARBURETTOR

The problem of perfect carburation is a very complex one, and
as yvet unsolved, for it is dependent on many factors, The chief
difficulty which presents itself is the constantly varying engine
speed and load. A certain mixture of petrol vapour and air is
only suitable for an engine running at a certain speed and with a
certain load, and should the speed or the load vary, the mixture
should also be varicd to meet the new conditions. Up to now it
has not been possible to construct an instrument which will pro-
duce the nccessary alterations exactly, and the best carburetting
system is, therefore, a compromise. Other complications intro-
duced are : the temperature of the engine and of the air, density
of the atmosphere, and quality of the fuel. Petrol spirit used for
ordinary motor work is a doubly distilled, deodorized spirit, of
about -700 specific gravity, derived from crude petroleum. Other
fuels, however, including benzole and paraffin, may also be used,
but are not satisfactory except in the case of benzole, which is
commonly used. Discol is frequently used for racing purposes.
It is essential that a high-speed engine should run on a fuel having
a high degree of volatility.

The carburettor is an atomizer, and its duty is to convert lignid
petrol into a mixture of air saturated with the finest particles of

!

e
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fuel in the right proportions under all conditions ; the correctness
(approximatc} is attained by either automatic, semi-automatic,
or controlled means. In the case of the Amal carburettor (see
page 64}, used on all A.J.S, machines, the aclion is semi-auto-
matic. The general principle on which all carburettors work will
now be revicwed.

It has been found by exporiment that the most satisfactory
way of encouraging petrol to evaporate is to drive it under pressure
through a very tiny hole, called a jet, and the process is assisted
by heating the spraying deviee. Owing to the proximity of the
carburettor to the combustion chamber, ample heat is, of course,
conducted to it via the induction pipe, onece the engine has warmed
up. In practice it is not common to employ forced induction,
or aupercharging (i.e. to blow the mixture into the cylinder).
Moreover, it is eniirely unnccessary for normal requirements in
the case of motor-cycle engines. The powerful suction through
the inlet pipe on the inlet stroke can be relied upon to atomize the
fuel completely. Let us refer to Fig. 37, which shows the salient
features of a carburettor in action. It will be observed that the
petrol level in the jet must be below the orifice at the top ; other-
wise the petrol will overflow and cause flooding of the carburettor,
The level is automatically regulated by the action of a float
attached to a spindle, which operates a needle valve, thereby
cutting off the petrol supply immediately the level in the chamber
reaches the height of the jet orilice. On the downward stroke of
the piston, air is sucked in through the air intake, past the par-
tially open throtfle, which is a closely filting hand controlled
slide, operating up and down in a barrel, past the jet, past the inlet
valve, and thence into the cylinder. The extremely high velocity
air current that must obviously sweep over the jet causes the fuel
to issue in a small fountain, and simultaneously causes the spirit
to be atomized and diffused with the air rushing in towards
the combustion chamber. This, briefly, is the principle of the
earburettor,

Actually, no carburettor is by any means as simple as that shown
in the diagram, for consider the failings of such a carburecttor.
The rider will wish to vary the spced of his engine to meet various
conditions ; he could do so by opening or closing the butterfly
throttle valve or gas tap shown in the diagram. But, unfortu-
nately, petrol and air are dissimilar vapours, and do not respond
evenly to varying suctions; so the carburcttor illustrated will
give a mixture of different proportions for every throttle setting,
and since petrol and air are only highly explosive when mixed
roughly in the proportions of 13 : 1, only one of these settings will
be correct. This might work tolerably well in the case of a sta-
tionary gas engine with a governor, but would be quite hopeless
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for all locomotion purposes. Thus it is essential to be able 1o
control the gas and air independently. This can be done by
having two slides working independently—one for throttling the
air intake and one for throttling the entry to the induction pipe
(see Fig. 41). Ilence, although the air intake may be fully open,
a high velocity air current over the jeb can still be obtained with
the gas throttle only slightly open. And so the amounts of gas
and air can be varied at will to suit the conditicons.

The various relinements and complications that are incorpor-
ated in all modern proprietary carburettors (including the Amal)
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are designed to {1) make the mixbure ag homogeneous as possible,
{2) simplify the control, (3) enable automatic stlow running to be
obtained, (4) enable settings for special purposes to be made,

THE IGNITION SYSTEM

The High Tension Magneto. This {or the magneto portion of
the Lucas “Magdyno’) is so called because, unlike a dynamo, it
generates a small current at a very high voltage., An experiment
that demonstrates this very convineingly(?) is to place a finger on
ihe plug terminal while the engine is * ticking-over.,” The instru-
ment i3 very complicated, and requires very delicate handling
when being taken to pieces ; no amateur ever dreams of dissecting
a magneto. Magnetos of to-day are extraordinarily reliable
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ingtruments, and seldom give trouble. When trouble does arise,
it can usually be located in the contact breaker (see page 09),
and can be remedied casily by almost anyone. Therefore, we
will conclude this chapter with the bricfest deseription of the
magheto, and how it works.

The magneto primarily consists of three parts—(1) the armature,
2} a " U " shaped magnel, (3) the confuct breaker.

The armature compriges an iron core or bobbin of “ H ** see-
tion, on which are two windings : firstly, a short winding of fairly
heavy gauge wire, and secondly, on top of the former, a very big
winding of fine wire, The first winding is known as the primary
and the second as the secondary.

The armature, which ecan rotate i Mt
on ball bearings, ig placed so that
on rotation it periedically cuta T

across the wmagnelic field of the
magnet, and creates a current in the
primary winding. Incidentally, the
contact breaker forms part of the
primary cireuit. This current, how-
ever, is at a very low voltage—far -~ -
and away too small to produce any- pre. 38, Tosrrion or Magwero
thing in the natureof aspark. But  Arwmarure WeHEN CoNTACTS
if a break is suddenly caused in the Smourp Oren
primary by separating the platinum

contacts when the current is at its maximum fiow, a high veltage
or tension current will be instantly induced in the secondary
winding—suflficient to jump a small space, if the cireuit be in-
complete, In this circuit the sparking plug is included, and
things are so arranged that, in order for the secondary circuit to
bre complete, the current must jumnp across the electrodes of the
plag, or, in other words, a spark must occur. Now in the case of
a gingle cylinder engine, the points in the rotating contact
breaker separate once in every armature revolution (there being
one cam only), and the armature to which the contact breaker
is fitted being driven off the inlet camshaft by sprockets and
chain consequently runs at half engine speed; that is to say, a
* break >’ takes place once cvery two engine revolutions, i.e. four
strokes of the piston. Hence if the initial “ break ”* be timed to
occur when the piston is at the top of the compression stroke, all
the other ** breaks ” (and therefore sparks) will occur at this point
also, and thus the engine will go on firing corrcctly. Besides the
“*break ' being timed to take place when the pistonisin a certain
position (which we call ** liming the magnelo,’” sec page 102), it
must also be timed to occur at the moment when the bobbin is
having the greatest effect on the magnetic field (see Fig. 38).
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Coil Ignition. This has many features in common with magneto
ignition, but there are certain very distinet variations. Tts prin-
cipal characteristic is that it generates a high-tension current of
practically consiant vollage, and is thus admirably suited for easy
starting and efficiency at low engine speeds. On the magneto the
high-tension eurrent is induced in the secondary winding by the
interruption of the primary circuit, which depends for its voltage
upon the speed at which the armature is rotaling. With coil
ignition a low-tension current is generated by a dyramo and led
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Om the two A.J.5. models a ballast resistance is not used and the contact
breaker is of a somewhat differcnt type to that shown. 1t should be noted
that the above skefch is purely disgrammatic and that the condenscr is
in parallel with the eontact breaker and nof in serieg ag is soggested

straight to a batiery, from which the current is supplied at a prac-
tically fixed voltage to the primary coil; and the high-tension
current s generated in the sceondary coil by induction as on the
magneto, a confact-breaker driven off the exhaust camshaft at
half engine speed interrupting the primary circuit at predeter-
mined intervals. Coil ignition is used on Models 36/4, 36/12,
36/16, 3712, 37/16. It is shown diagrammatically in Fig. 30, It
will be obsorved that in addition to the battery, dynamo, coils,
and contact-breaker, there is a condenser in series with the contact-
breaker, as on the magneto, Other features (not shown) are the
“tell-tale” warning lamp which shows when the ignition is
switiched on {(see page 37), the dvnamo cut-out, which prevents
battery discharge to dynamo. and the panel ignition switeh which
carths the primary current.

The Sparking Plug. Passing reference has been made in respect
of the ** results "' end of the system, i.e. the sparking plug. This
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small member requires and deserves some further consideration.
It is astonishing how cfficient modern sparking plugs are, consider-
ing the enormous heat they are subjected to, and the millions of
hot sparks they are called upon to deliver during their working
lives, The * expectation of life ”’ of
the present plug is nearly double
that of plugs made a few vears
back,

The purposc of the sparking plug
is to provide at regular intervals a
spark in the combustion chamber.
The electric current for this job
is generated, as we have seen, by
the magneto. Fig. 40 shows the
construction of a lLodge plug.
That shown is partly sectioned.
1t comprises a piece of insulating
material E held in a metal support
consisting of the plug A and the
gland nut B which are locked to-
gether firmly and screw into the
cylinder head. Down through the
centre of this insulator (usually
mica, poreclain, or steatite) passes
a thin metal vod D which is known
as the centre electrode. To its upper
end is attached a terminal # which
holds fast the H.T. © juice ' wire
from the “ mag.” At its bottom Frq. 40. Tur LoneR SPARKING

: ¢ Lo
end are placed either one or two
earthed electrodes (the plug shown
has two) in close contact with, but not touching, the central
electrode. Sparks jump from the eentre to the earthed electrodes
as soon as a current of sufficient voltage to jump the gap at the
clectrodes is generated by the magneto. Clearly the gap at the
electrodes is of greal importance (see page 97).

According to whether there are one or two earthed clestrodes so
is the sparking plug known as a * single point”’ or a “ two point.”
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CHAPTER V
THE AMAL CARBURRTTOR

SATISFACTORY engine performance naturally depends to a great
extent on corrcet carburation. All A.J.8. models are sent out
from the works with the carburettors carefully tuned and with
jet gizes giving the best all-round performance. In the ordinary
way it is not wise to alter the maker’s setting, hut sometimes it is
necessary to retune the carburettor, when, for instance, the
original setting has been interfered with or the rider wishes to
indulge in racing. In this chapter the author has given full infor-
mation and tuning instructions for the Amal semi-automatic
needle jet carburettor fitted on the 1936-7 A.J.S. models.

How It Works. The carburettor fitted to all except the racing
O.H.C. engines ig of the two-lever needle jet type, the mixture at
slow or idling speeds being controlled by a readily adjustable pilot
jet, whilst at higher speeds the mixture is controlled by means
of a needle atitached to the throttle slide and working in a restrie-
tion jet. The two-lever control must not be confused with the
tivpe of control that was used a considerable time ago on the two-
lever carburettor, in which it was necessary to constantly adjust
the air lever in accordance with the conditions under which the
machine was runming. This carburettor is for all practical pur-
poses automatic, the air lever being used only to facilitate starting
and oceasionally under very adverse cireumstances., The car-
burettor slides are chromium plated to provide hard wcaring
surfaces. The air slide is operated by a frigger type handlebar
lever and the throttle by a twist-grip.

In connection with the float chamber of the Amal it should be
pointed out that alteration in the float position can only have
detrimental results.

Referring to the scctional diagram which illustrates the eon-
struction, 4 is the carburettor body or mixing chamber, the
upper part of which has a throttle valve B, with taper needle C
attached by the needle clip. The throttle valve regulates the
quantity of mixture supplicd to the engine. Passing through the
throttle valve is the air valve I), independently operated and
serving the purpose of obstructing the main air passage for start-
ing and mixture regulation. Fixed to the underside of the mixing
chamber by the union nut E is the jet bloek F, and interposed
between them is a fibre washer to ensure a petrol-tight joint, On
the upper part of the jet block ig the adaptor body H, forming a
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clean through-way. Integral with the jet block is the pilot jet J,
supplied through the passage K. The adjustable pilot air intake
L communicates with a chamber, from which issues the pilot
outlet M and the by-pass N. An adjusting screw (T'8, Fig. 414,)
is provided on the mixing chamber, by which the position of the
throttle valve for tick-over is regulated independently of the
cable adjustment. The needle jel: O is screwed in the underside
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of the jet block, and carries at its bottom end the main jet P.
Both these jets are removable when the jet plug ), which bolts
the mixing chamber and the float chamber together, is removed.
The float chamber, which has bottom feed, consists of a cup R
suitably mounted on a ptatform § containing the float T and the
needle valve 7 attached by the elip ¥. The float chamber cover
W has a lock serew X for security.

'The petrol tap having been turned on, petrol will flow past the
needle valve U until the quantity of petrol in the chamber R is
sufficient to raise the float 7, when the needle valve U will
prevent a further supply entering the float chamber until some
in the chamber has alrecady been used up by the engine. The
float chamber having filled to its correct level, the fuel passes
along the passages through the diagonal heles in the jet plug @,
when it will be in communication with the main jet P and the
pilot feed hole K ; the level in these jets being, obviously, the
same as that maintained in the float chamber.

Tmagine the throttle valve B very slightly open.  As the piston
descends, a partial vacuum is created in the carburettor, causing
a rush of air through the pilot air hole Z and drawing fuel from
the pilot jet J. The mixture of air and fuel is admitted to the
engine through the pilot outlet M. The quantity of mixture
capable of being passed by the pilot outlet M is insufficient to
run the engine. This mixture also carries excess of fuel. Conse-
quently, before a combustible mixture is admitted, throttle valve
B must be slightly raised, adroitting a further sapply of air from
the main air intake. The farther the throttle valve is opened,
the less will be the depression on the outlet M, but, in turn, a
higher depression will be created on the by-pass N, and the pilot
mixture will flow from this passage as well as from the outlet M.
The mixture supplied by the pilot and by-pass system is supple-
mented at about one-eighth throttle by fucl from the main jet P,
the throttle valve cut-away determining the mixture strength
from here to one-quarter throttle. Proceeding up the throttle
range, mixture control by the needle position occurs from one-
quarter to three-quarters throttle, and from this point the main
jet is the only regulation.

The air valve [J, which is cable-operated on the two-lever
carburettor, has the effect of obstructing the main through-way
and, in consequence, increasing the depression on the main jet,
enriching the mixture.

Tuning the Amal Carburettor. The standard setting is usually
entirely satisfactory, but better results and more power may
sometimes be obtained by the use of a slightly larger main jet
or by making other adjustments. Various sized jets are obtain-
able from A.J.8. spare parts stockists, or from the manufacturers.

tion in the AJS/Matchless Egroups - do not resell
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Should the setting of this instrument not give entire satisfaction
for particular requirements, there ars four separate ways of recti-
fying matters as given herewith, and the adjustments should be
made in this order: (e} Main jet (3 to full throttle); (&) pilot air
adjustment (closed to  throttle); (¢) throttle valve cut-away on
the air intake side ({ to 1 throttle); and (d) needle position (} to
3 throttle). The diagram (Fig. 42) clearly indicates the part of
the throttle range over which each adjustment ig effective.

(@) To obtain the correct main jet size, several jets should be
ex}erimenbed with, and that selected should be the one which

N\

MainJtet(a)

To Open

Needlfe Position (d)

”////,//////////f/// Throttle Cut-away (e)
SINNS——Pio¢ Air Adjustrent (b}

Fig. 42, RANGE AND SEQUENCE OF AMAL ADIUSIMENTS

gives maxrimum power and speed on full throttle with the air lever
three-quarters open. If maximum speed is the chicf considera-
tion, the jet size should be selected with the air lever fully open.
For touring, to determine whether the jet is too large or too
small, with throttle fully open, gradually close the air lever. If
an increase in power is noticed, the jet is on the small size. If,
however, when the air lever is opened fully, an inerease of power
is obtained, the jet is too large.

Srannarp Amarn Capporerron SETTINGS FoOR 1835 AJS. Mopwis
(ArrLicanus ALSo 1o CorrRrsPONDING 1936--7 MoDELs)

Model ' Carburettor Main  Needle | Needle 'Fhrottle

Jeot Jet Position . Valve
In. |
35/5 5/148 100 -1065 4 5/4
35/4, 35114 6/165 130 - 1065 2 6/4
35/9 T6/004 150 Q065 0 3 6/4
35/2 76/0H 2 140 065 1 2 6/3
35/12, 35/22 75/154 . 120 65 1 2 5/3
35/16, 35/26 75154 150 <1065 3 G/4
35/18 89/148 180 1065 2 20/4
35/6 (350 O.H.V.) T6/014 150 1065 | 2 6/4
36/8 (500 O.H.V.) 89/148 180 1065 3 9974
33/7 (Competition) 6/139 160 1065 B G/4
36/7 (Racing) OTI15TT32 270 © 108 4 4
35/10 (Competition} | 6/164 . 160 -1065 2 6/5
35/10 (Racing) 10/TT32 | $10ce | -109 3 4
|
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(b} To wealken slow-running mixture, screw pilot air adjuster
outwards, and to enrich, screw pilot air adjuster inwards.

Screw pilot air adjuster home in a clockwise direction. Place
gear lever in “neutral.” Slightly flood the float chamber by gently
depressing the tickler, unless the latest Amal “pump” device is
provided. Set magneto at half advance, throttle approzimately
one-eighth open, close the air lever, start; the engine, and warm up.
After warming up, reduce the engine revolutions by gently
throttling down. The slow-runcing mixture will prove over-rich
unless air leaks exist. Very gradually unscrew the pilot jet ad-
Juster. The engine speed will increase, and must again be reduced
by gently closing the throttle until, by a combination of throttle
positions and air adjustment, the desired “idling” is obtained.
It is occasionally necessary to retard the magneto completely
before getting a satisfactory tick-over, especially wherni early
ignition timing is used. If it is desired to make the engine idle
with the throttle quite closed, the position of the throttle valve
must be set by means of the throttle stop screw, the throttle
lever during this adjustiment being pushed right home. Alter-
natively, if the screw is adjusted clear of the throttle valve, the
engine will be shut off in the normal way by the control lever.

(e) Given satisfactory “tick-over,” set the magneto eontrol at
half-advance with the air lever fully open. Very slowly open the
throttle valve, when, if the engine responds regularly up to one-
quarter throttle, the valve cut-away is correct,

A weak mixture is indicated by spilting back through the air
intake, with blue flames, and hesitation in picking up, which dis-
appears when the air lever is closed down. This can be remedied
by litling a throttle valve with less cut-away. A rich mixture is
shown by a Mack, sooty exhaust, and the engine falters when the
air valve is closed., The remedy for this is a throttle valve with
greater cut-away. Kach Amal valve is stamped with two numbers,
the first indicating the type number of the carburettor, and the
second figure the amount of cut-away on the intake side of the
valve in sixteenths of an inch, e.g. 6/4 is a type 6 V. with a 4/16 in.
—di.e. a }in. cub-away.

{(d) Open air lever fully and the throttle half-way. Note if the
exhaust is crisp and the engine flexible. Close the air valve slightly
below the throttle, when the exhaust note and engine revolutions
should remain constant. Should popping back and spitting occur
with blue flames from the intake, the mixture is weak, and the
needie should be slightly raised. Test by lowering the air valve
gently, The engine revolutions will rise when the air Vdlee is
lowored ‘sllghtlv bhelow the throttle valve.

I the engine speed does not increase progressively with raising
of the throttle, and a smoky exhaust is apparent with heavy,
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laboured running, and fendency to eight-stroke, the mixture is
too rich and the needle should be lowered in the throttle valve.
Having found the correct needle position, the carburettor setting
is now complete, and it will be found that the driving is practically
automatic once tMg engine is warmed up. TFor speed work the
main jet may be increased by 10 per cent, when the air lever
should be fully open on full throttle. If extreme economy is
desired, Jower the necdle one groove larther after carrying oub
the four above-mentioned tests,

Possible Causes of Bad Slow-running. If it is found impossible
to obtain good slow-running by making the pilot air adjustment
as described in paragraph (b) on page 68, it is probable that some
defect other than carburation is responsible {or preventing the
ehgine running slowly at low revolutions. Air leaks are a possible
cause which ghould be looked for. They may be due to a poor
joint at the carburettor attachment to the cylinder and/or a worn
inlet valve guide. Badly seating wvalves will also weaken the
mixture. Defocts in the ignition system may also be responsible
for poor tick-over. The sparking plug may be oily, or the points
set too closo (ses page 97), Possibly the spark is excessively
advanced or the contact-breaker needs attention (see page 99).
Examine the slip ring for oil and see that the pick-up brush is
bedding down and in good condition. Also examine the H.T.
cable for signs of shorting.

For Racing. A genuine fifty-fiftty petrol benzole mixture is
suitable used in conjunction with a high-compression piston, but
for speed work an alcohol fucl such as R.D.I. gives perhaps the
best results. Tunc for speed and disregard fuel consumption.
The main jet may be increased by about 10 per eent for speced
work {much more for aleohol fuels). In the case of the overhead
camshaft models a special road-racing carburcttor is substituted
for the standard carburettor. This racing carburettor has been
used by the A.J.8. racing men with greal success in all the
big international read races, It goes without saying that to
obtain very high speeds, in addition to tuning the carburettor with
great care, it is cssential to tune the engine thoroughly, cut down
weight where possible, and select the most suitable gear ratios for
the particular purpose in mind.

Down-draught Carburettors—Important Warning. On certain
models with down-draught carburettors, including Models 35/12,
35/16, 85/22, 35/268) it is verv important to {urn off the petrol
immediately after a run. The reason is that with a downswept
inlet port there is a decided risk of neat petrol entering the cylinder
in the event of the carburettor flooding. If this should occur it
would not only thin down the oil but also subject the machine
to a grave risk of lire and engine seizure.




70 THE BOOK OF THE A.J.8.

Maintenance of the Amal Carbureftor. Periodical clemning is
necesgary 10 maintain efficient functioning of the carbwurettor,
and should be carried out in the following sequence—

Disconnett petrol pipe. Unscrew holding bolt @ (Fig, 41) and
remove floab chamber complete. With box or set spanner, slacken
the mixing chamber union nut #. Mixing chamber complete may
now be removed {rom engine, either by unscrewing the clip pin
holding the carburettor on the induction pipe. Unscrew mixing
chamber lock Ting, and pull out throttle valve, needle and air
valve, Remove main jet P and ncedle jet O. Mixing c:hamber
union nut # may then be removed and jet block complete pushed
out. If thig is obstinate, tap gently, using a wooden stump inside
the mixing ehamber. Unscrew float ehamber cover W and slacken
lock screw A. Withdraw the float by pinching the elip V in-
wards, and at the same time pull gently nupwards.

Generally it is sufficient to wash all the parts in clean. petrol,
but if the carburettor has had extended service, chewk the
following—

{¢) Froa? CuavBEr NErpLr U. If a distinet shouldew is vis-
ible on the point of seating, renew this as goon as convenie nt.

{(b) TarOTTLE VALVE. Test in mixing chamber, and if exces-
sive play is present it is advisable to renew this without delay.

(¢} THroTLE NeBEpLe Curp. This parl must securcly grip
needle, Free rotation must nol take place, otherwise the needle
groove will become worn and nesessitate a new part being fitted.
Be sure to refit the clip in the same groove.

(d) JrEr BLocK. If trouble has been experienced with erratic
“idling,” agcertain by means of a fine bristle that the pilot jet J
is clear, and thal the pilot outlet 3 in the mixing charmber is
unobstructed.

To Reasgemble. Refit jet block F with washer on unclerside,
and serew on lightly mixing chamber union nut &. Screw in
needle jet ¢ and main jet P, Open air lever ¥ in., throttlle lever
half-way; grasp the air slide between the thumb and the finger;
make sure that the needle enters the contral hole in the adap tor fop.
Slightly twist the throttle valve until it enters the adaptor guide,
when on pushing down the valves the air valve should emter its
guide. If not, slightly move the mixing chamber top, when the
air valve will slide into place. Serew on mixing chamber lowk-nut.
No brute foree is necessary.

Attach carburettor to the eylinder, pushing right home, and
examine washer if flange fitting. Insert holding bolt €, and
thoroughly tighten union nut £ by means of a fized spanner.
Refit loat and needie, holding the needle head againsgt its seating
by means of & pencil until the float and the clip V are slipped
into positiop. Make sure that the clip enters the groove provided.
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Screw on the cover tightly and lock in position by means of the
lock screw X. Fit holding bolt in float chamber with one washer
above and one belgw the Tug. Secrew holding bolt into mixing
chamber and lock sMurely. Clean petrol pipe and filter if fitted
and replace. It will be necessary to re-check the pilot setting if
this has been disturbed.
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CHAPTER VI
ALL ABOUT LUBRICATION

Tne lubrication systern on A.J.S. models has been steadily
improved during recent years and all present engines incorporate
the most modern type of automatic dry sump or constant
cirenlation system ensuring correct Inbrication of all the working

(A)

Fre. 48, SpowING GENERAL PRINCIPLE OF JLUBRICATION

The dingrams at A and B show how an oil lilm keeps a shaft apart
from ity bearing and a piston apart from its eylinder respectively

parts with the minimum amount of attention. Some attention
on the part of the rider is, however, necessary and can never safely
be neglected if a host of evil troubles is to be avoided. Motor-
eveling can be cheap but it can also with neglect be guite the
reverse.

What Lubrication Is For. The Mundamental principle of labrica-
tion is that to avoid friction and heat, or in other words wear and
tear, between close-itting moving surfaces it is imperative to
maintain an oil or grease film between them which does in cffect
actually keep therm aparl. The idea is made clear in Fig. 43.
On a motor-cycle the oil film has a thickness varying from about
-0002 in. to -0008 in. and the duby of the rider in regard to engine
lubrication is to sce that: (a) good guality oil is used, (b) a suffi-
cient quantity of oil is kept in cireulation, (¢) the oil is kept clean
and free from dilution (petrol gradually creccps past the piston
rings).

1932-35 Improved Mechanical Lubrication. All 1932 to 1935
engines, except the dry sump lubricated engines, incorporate an

72
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improved mechanical lubridgtion system quite different from. the
dry sump system in principle as well as design. The il in the
tank is not kept in constant circulation, and the duplex pump
(Fig. 29) is gear-driven from the erankshatt.

¥ig, 44,
Oin I'rep 1o Bre-END N
1932-5 A.J.8, LNGINES Wil
MUCHANICAT LUBRICATION

Ouly one of the driving side
mainshaft ball bearings is shown

The upper plunger of the pump sucks oil {rom the tank via
the delivery pipe, and delivers it direct to a false bearing on the
timing side, not the driving side, of the crankshaft. ‘The oil-way
is totally enclosed, no pipe being used as on earlier systems.
The oil is then pressure-fed to the big end bearing, as shown in
Fig. 14, Some of it is also forced to the timing gear. Surplus oil
drops down from the big end on to the flywheels and is distributed
by splagh throughout the engine. The lower pump plunger collects
gome oil from a by-pass from the main feed and returns it to the
tank via the return pipe, from whose orifice oil may be seen

6—(T.5301A)
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emerging on reruoving the filler cap. There is no separate oil feed
to the cylinder walls as on the D.S. system, but the main supply
can now be controlled by means of the regulator on top of the
pump, illustrated on page 33. The oil return to the tank only
shows thal the pump is working and iz not infallible proof of
proper lubrication. Once the correcl pump sctiing (see page 33)
has been obtained no attention is necessary other than tank
replenishment and occasional draining of the crankcase.

The Dry Sump Lubrication System (Big Twing). The lubrication
system described below applies to all 19327 twin-cylinder engines.

It is a force-feed, constant circulation type with dry sump.
Briefly its working is as follows: Qil is sucked from the tank,
distributed throughout the engine, and finally returned to the
tank by a duplex internal pump. This comprises a single double-
acting, stecl plunger (Fig. 45), housed in the crankcase casting
below the timing case between two rectangular end caps hori-
zontally and at right angles to the crankshaft axis, and able
gimultaneously to rotate and reciprocate. This dwal action of
the plunger is obtained, as is more fully explained on page 75,
by the fact that while a positive rotation at one-fittcenth engine
speed is cficcted by direct engagement of a central hobbed
portion with a worm cut on the mainshaft, an endwise movement
is secured by having an annular cam groove cut in the plunger
body in permanent contact with the hardened end of a fixed guide
screw. The actual oil circulation is brought about by allernate
displacements and suclions at the two cnds of the reciprocaling
plunger, onc end heing of greater diamcter than the other to
ensure complete scavenging of the sump and the return of all
surplus oil to the tank. Two segments cut in the plunger body
constitute the main ports which regulate the circulation. There
is no adjustment however. A point worthy of notice here is
that the crankcase cannot safely be split until the pump plunger
has first been removed.

With regard to the actual oil distribution, the system adopled
is made clear by reference to Fig. 45. The small end of the
plunger (i.e. the front one) forces oil up into the timing case to a
predetermined level, such that the camshaft bearings and drive
are adequately lubricated. All surplus oil overflows into the
flywheel chamber, and is eventually returned to the sump, al-
though some of it is caught up by the flywheels and splashed upon
the big-ends and the cylinders. 8plash Iubrication, however, is
not relied upon to any extent owing to the small volume of oil
remaining at any time in the sump. Oil is forced under pressure
direct to the big-end bearings and to the erankshaft bearing on
the timing side by means of carcfully drilled passages in the fly-
wheel and mainshaft concerned, regpectively. 0il is also fed to
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three points on each of the cylinder walls in such a position that
the bulk of the oil is discharged on to that part of the thrust side
of the cylinder walls where the maximum cooling effect upon the
pistons is required. A ball valve regulates the supply.

The constant circulation system with fabrie filter (sce page 76)
guarantees a continual supply of clean, cool oil to the engine
whencever the latter iz running., The oil eirculation may be
verilied occasionally by removing the cil tank filler cap and
noting whether oil is being cjected from the return pipe orifice.
This check upon the oil circulation should be made preferably
upon starting up the engine from cold. Remember the fact that
when the engine has been left stationary for some time, oil from
varioug parts of the engine has drained to the sump, and, until
this surplus has been cleared, the return to the tank is very
positive, whereas normally it is somewhat spasmodic and,
perhaps, mixed with air bubbles, due partly to the fact that the
capacity of the relurn part of the pump is greater than that of the
delivery portion, and partly to the fact that there are considerable
variations in the amount of il held in suspense in the crankease,
For example, upon suddenly accclerating, the return flow may
decrease entirely for a time only, of course, to resume at a greater
rate than before when decelerating. Tt may be mentioned,
however, thal on all Big Twin models the provision of a tell-tale
on the instrument panel, illuminated at night, obviates the
necessity for removing the filler cap, the oil supply to the timing-
box being first by-passed up to the panel. It is important that
no air leaks occur in this system.

The Double-acting 0il Pump. A general description of the
37/2 dry sump lubrication system has already been given, and
Ifig. 45 shows how the oil is circulated. Ti remains to deal with
the action of the pump which also applies to most of the 18357
single-cylinder models.

The pump has only one moving part—a steel planger driven at
1= engine speed by a worm cut on the engine mainshaft. This
plunger slowly oscillates to and fro, its precize travel being deter-
mined by the relieved end of a guide screw (Fig. 45) screwed
into the rear of the pump housing and engaging with a profiled
cam groove at the large return end of the plunger. This groove
plays an all-important part. In addition to causing the plunger
to oscillate and thercbhy obtain a pumping action at cach end (for
the plunger is completfely enclosed by its housing and end caps),
its carefully planned contour cnables the pumping impulses to be
synehronized with the opening and closing of two main ports
and a small auxiliary port, thus definitely regulating the oil eir-
culation and controlling the supply of oil to the engine and the
return of oil to the tank,
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The plunger itself has two diameters, and, therefore, the
capacity of the return portion of the pump is greater than that
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of the delivery portion, so that the sump is always kept clear of
oil. Fig. 45 enables the action of the pump to be understood.
0Oil Aows by gravity, assisted by suction, from the tank to a point
in the pump housing, such that no further passage can take place
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until the plunger has moved to a point, approximately, as shown
when oil flows into the hollowed end via the cut-away scgment
constituting the delivery port. Then as the plunger continues to
advance with simultaneous reciproeation, the otl which has com-
pletely filled the holowed end is momentarily retained and the
bulk of it finally ejected by displacement from this port into an
oil passage opposite the point of entry, and forced to the cylinder
walls and main engine bearings. During the advance of the
plunger culminating in the automatic injection of fresh oil into
the engine, the receding of the large end of the plunger causes a
strong vaenum directly opposite an oil passage leading from the
sump base, and communicating with the plunger interior only
when the return port is in a suitable position. All surplus oil in
the sump is, therefore, sucked up as the plunger advances, and
retained when the port closes until the plunger begins to reverse
its motion, when the return port, coming into line with the return
pipe passage, the oil is forcibly ejected Ly displacement into this
pipe, and so to the oil tank, where its intermittent emergence can,
though a tell-tale (Fig. 1) is provided, be cbserved.

Thus it will be seen that so long as the engine is running fresh
oil is being eonstantly fed to it and then, after circulation, sucked
from the sump and forced up back into the tank to be recircu-
lated ad infinitwm. Coincident with the ejection of oil from the
main delivery port a supply of oil iz forced out of an auxiliary
port to the timing box. Since a tell-tale is provided it is fiest
forced up into the panel, whencé it flows by gravity to the respec-
tive parts requiring lubrication. Only a small portion of the total
oil feed to the engine is diverted in this manner, but this portion
is important and a definite index as to the correct functioning of
the whole D.8. lubrication system, for only when the pump is
torcing oil into the engine at a certain pressure can the rise of the
tell-tale plunger be observed. The action of the pump plunger is
almost fool-proof, but care must be taken to remove the plunger
before separating the crankcase, and the guide screw mmust
always be kept fully tightened. A point worthy of note is Lhat
with the plunger stationary no oil can possibly enter the engine,
For this reason no oil taps are provided.

The Dry Sump Lubrication System (8.V.and O.H.V. Singles).
The dry sump lubrication systemn provided on all 1937 8.V, and
O.H.V. models (see page 127) ig similar in principle and design to
the system employed on the Big Twins as may be realized by
comparing Figs. 45 and 73, As may be seen in Fig. 73, a double-
acting oil pump of the same type as that alrcady deseribed draws
oil from the tank and forces it through the drilled timing side
mainshaft and flywheel to the big-end bearing and erankshaft
bearings. From the big-end some oil is splashed on to the e¢ylinder
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walls, but eylinder Inbrication relies mainly on oil fed from a
channel to holes in the cylinder wall. A secondary supply is taken
to the timing gear and rocker-box (1937 O.ILV.), surplus oil
draining into the sump from which it is drawn by the large end of
the worm-driven pump plunger and returned to the tank which has
a double system of filtering the oil. In addition to the gauze screen
in the fillor cap orifice which filters the oil during replenishment, a
second fabric filter is included. This comprises a felt cartridge
through which the oil from the retwrn pipe is forced to pass
before emerging [rom the orifice just below the filler cap. With
this I).8. lubrication system no attention is necessary other than
rcgular replenishment, checking oil cirenlation by removing the
filler cap and c¢leaning the [ilter every 1000 miles wills petrol.

Dismantling Oil Pamp (Dry Sump). See notes on page 110.

Use Recommended Engine Oils Only. The importance of using
nothing but recommended brands of lubricating oil cannot be
over emphasized. The use of inflerior qualily engine oil even for
a short period may have very serious conscquences and any
attempt Lo economize on lubricating oil is likely in the long run
to prove very cxpongive indeed. All A.J.8. cngines are of the
high-elliciency type and will only give the performance they arc
designed 1o give for long periods provided they are correctly
lubricated. The author (and the manufacturers also) recommends
the usc of one of the following engine oils on all 1932-7 A.J.8.
engines: Palent Castrol “XL,” (uge “XXL"” in the surnmer)
Mobiloil ““T)”" or Aeroshell. All these oils have good heat-resisting
gualitics and their viscosity is such that easy starting is obtain-
able in cold weather. If a sports model is used for competition
or racing purposes, Patent Castrol “R7 is recommended, but
it should be particularly noted that this oil must on ne aecount
be mixed with other mineral-base oils such as Patent Castrol
“ XL When replenishing with Patent Castrol “TR” the oil tank
should first be completely drained and cleaned out with petrol.

No Oil Pump Adjustment Provided on Dry Sump Models. The
dry sump lubrication system fitted on most 1932-7 8.V, and
0.H.V. models is desigued to deliver the correcl amount of oil to
the engine under all running conditions and therefore no adjust-
ment whateveris provided. On the 1937 O.IL.V. models, however,
there is an adjustment for the feed to the inlet valve guide.

To Adjust Oil Pump on Mechanical Lubrication Models. An
oil regulator is provided on 1932-5 mechanical lubrication models
and on new engines this is set to deliver a rather liberal supply of
oil. After running-in (page 42) has been completed it is usually
found desirable to cut down the supply a little and clear instrue-
tions for doing thig will be found on page 33.

Frequent Replenishment Is Advised. On dry sump models it
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is advisable to replenish the oil tank [requently. The oil level
should be maintained as far as possible within one #nch of the
return pipe orifice below the filler cap (Fig. 46) and must never be
allowed to fall below the half-full mark with the engine cold.
The more oil there is in the tank, the cooler will it be, for with
D.S. lubrication the whole of the oil i3 in constant circulation.
Further, the oil is less likely to become contaminated or diluted,
both of which are very detrimental to the engine.

In the case of models with mechanical or *“ webt sump ™ Iubrica-
tion the actual amount of ¢il in the tank is immaterial so long
as there is sufficient to ensure the oil pump being fed properly.
No heating up of the oil occurs as this is not in constant circula-
tion throughout the engine and tank as with the D.S. lubrication
system.

To Verify Qil Circulation (Dry Sump). On the 19327 dry sump
models it is possible to eheck oil cireulation by removing the oil
tank filler cap and obscrving whether oil is being cjected steadily
from the return pipe orifice. This check should be made prior
to overy run. On 1932—7 Uwins with D.S. lubrication and a
flush-fitting instrument panel on the tank an eye should be kept
on the oil tell-tale (Fig. 1). Although, as has been mentioned on
page 75, only a small portion of the main oil supply is diverted
to the tell-tale, this portion provides definite evidence as to the
correct functioning of the whole Tubrication system. In the event
of the tell-tale plunger failing to risc with the engine running,
stop the engine and investigate the eause immediately.

To Cheek Pump Working (Mechanical Lubrication)., Remove
the tank [ller cap and sec if oil is issuing from the return pipe
orifice. If it is, all is well with the oil pump, but as has been
mentioned on page 74, this is no proofl of oil eirculation through
the enging, which can be verified only by noting the exhaust and
the behaviour of the engine.

Clean 0il Tank and Replenish with New Oil About Every 5000
miles (Dry Sump). At least once cvery 5000 miles (or once every
season) the entire oil tank on the 1952-7 dry sump models should
be removed from the machine, washed out with petrol and atter
refitting replenished with new oil up to the correct level. In
order to avoid undue waste, it is quite in order to arrange for
this to be done when the oil is at the lowest recommended level,
although ordinarily the oil should be kept well above the half-way
mark.

Drain Crankcase Every 2000-3000 Miles (Mechanical Lubri-
cation), Every 2000-3000 miles all oil shkould be drained from
the crankcase of mechanical lubrication models and replaced by
1 pint of clean oil. A plug at the base of the crankcasc and
another near the base of the cylinder on the driving side are
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provided for this purpose. Do not swill out the crankecase with
paraffin or petrol as this may subsequently be difficult to remove
completely,

Grease Overhead Rockers Every 500 Miles. Some oil mist
reaches the 1932-6 rockers via the push-rod covers, but this is
insullicient for adequate lubrication of the O.H. rockers and the
greage gun should be applied to the nipples provided at least once
every 500 miles, carlier if much hard riding is undertaken. Grease
ghould be injected until it beging to exude at the bearings. A
good heat-resisting grease such as Price’s H.M.P. should be
utilized for lubrication of the O.H. rockers (see also pages 85, 87).

“* Magdyno ”* Lubrication. The bearings and gears are on the
Tmcas “Magdyno’’ packed with grease during assembly and for
this recason no lubricators are provided. However, after many
thousands of miles running the instrument should be returned
to the makers for dismantling, cleaning and repacking of the
bearings with grease. A wrinkle worth remembering is to put just
a spob (no more} of oil on the heel of the contact breaker rocker
arm which, if allowed to opcrate quite dry, is apt to wear some-
what more quickly. But bewarc getting oil on the contacts (see
page 100},

Dynamo Lubrication (Coil Ignition Models). The Miller DM3T
dynamo on 1935-7 coil ignition models requires some periodical
lubrication in order to maintain its elliciency, but oil should be
used very sparingly. Iivery 500 miles insert a drop of oil through
the Tubricator on the driving end of the dynamo and every 1000
miles press a small quantity of grease into the hole on the com-
mutator end. Avoid using too much grease or excessive pressure,
otherwise grease may be forced, through the bearing on to the
eorumutator and cause trouble.

Dynamo Lubrication (Magneto Ignition). Thc bearings on
the Lucas KE%D dynamo (magneto models) are packed with
grease before leaving the manufacturers and consequently no
lubricators are provided. After a big mileage has been covered
it iz adwvisable to return the instrument to a Lucas Service depot
for dismantling, cleaning, adjustment and repacking of the bear-
ings with greasc.

Burman Gear-box Lubrication. New Burman gear-boxes are
charged with sufficicnt grease for at least 1000 miles’ running
without any attention. At the end of this period and subsequently
every 1000 miles the metal cap on top of the gear-box should be
removed and 1-2 oz, of Walkefield’s ¢ Castroleasce Medium,” Mobil-
grease No. 2, or Shell Motor Greage (Soft) should be injected
through the filler orifice. Do not fill the gear-box completely.
It is designed to run fwo-thirds full and this is adequate for proper
lubrication. If difficulty is experienced in removing the gear-box
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filler cap, apply leverage to.it by inserting a suitable tool in the
slot provided. On 1937 Big Twing a grease nipple is provided.

Sturmey-Archer Gear-hox Lubrication. This gear-box [filled
on many 1932-5 modecls requires lubrication at the same period as
the Burman gear-box. lwvery 1000 miles a small gquantity of
, Castrol D gear oil should be injected into the gear-box. Occa-
1 sionally verify the level of lubricant in the gear-box which should
be from one-third to half full. If the period recommended above
for gear-box lubricalion does not maintain this level, reduce the
period aceordingly.

Replenish 0il Bath Chain Cage When Necessary. On all 1932-7
models the primary chain (and on some models the dynamo chain
also) runs corupletely enclosed in
an oil-bath chain case, and in
order to ensure thorough lubri-
cation of the chain all that is
necessary is to remove the in-
spection cap on the chain casc
oceasionally and replenish the oil-
4 bath with engine oil (see page
79). The inspection cap orifice
determines the correet oil level
and oil should be poured in until  Frg., 48, Omw Barr CHaTY Cask
it begins to trickle out through A.5s. models with separste dynamo
the filler orifice. Obvicusly it is have the primary and dynamo chains

B . R completely eoclosed in an oil baih chain
a practical impossibility to over- cnse (Tig. 7)
fill the chain case.

T obtain the most satisfactory service from the primary chain
the oil-bath chain case should be kept filled to the correct level
by frequent (say, weekly) examination of the oil level and replen-
ishment when necessary. It is cxceedingly important that the
oil level should not fall more than about % in. below the bottom
edge of the filler orifice, otherwise there is a risk of the chain
runhing in a semi-dry state which will cause rapid wear of the
rollers and quick breaking up of the chain.

Secondary Chain Lubrication. On all 1932-7 models the
secondary chain requires to be smeared with grease about every
1000 miles. About oncée every 3000 miles in summer and every
1500 miles in winter it is advisable {0 take the secondary chain
off the sprockets and immerse it in a parallin bath, allowing it to
goak thoroughly so as to remove all traces of dirt. After being
carefully wiped the chain should then, hefore being refitted, be
dipped in a bath of molten tallow, or as a poorer substitute, engine
oil. If engine oil is used the chain should be allowed to soak over-
night so that the oil can penetrate to all the link joints.

Dynamo Chain Lubrication, On the 1935-7 models with
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separate dynamos the primary chain is enclosed together with the
dynamo chain in an oil-bathk chain case (Fig. 7) and therefore,
provided the primary chain is property lubricated, it necessarily
follows that the dynamo chain is also,

Magneto Chain Lubrication. On models with magneto ignition
the magneto chain case is packed with grease during assembly
and this grease will be found ample for at least 5000 miles, after
which the case should be taken off and packed with fresh grease.
When doing this check, and if necessary adjust, the chain tension
(page 106).

Grease Fork Spindles and Steering Head Every 500 Miles.
About every 500 miles the grease gun should be applied to the
nipples provided for lubricating both the steering head and the
fork spindles. If the former is neglected some steering stiffness
may arige and the bearings become damaged. If the latter are
overlooked nice [ront fork action will be unattainable. Suitable
greases to use for these and all other grease gun points are:
Castrolease Medium, Mobilgrease No. 2, or Shell Motor Grease
{Soft). Castrolease Medium can incidently be obtained in special
push-down lid canisters for easily filling the grease gun, and these
canisters are oblainable in £ 1b., 11b. and 2 1b. sizcs.

Also Both Hubs. The roller bearing hubs are tightly packed
with grease on asscmbly, but to prevent the ingress of mud and
water while riding it is advisable to inject a small quantity of
greuse through the hub greasers about cvery 500 miles, or more
frequently in very dirty weather. Where a sidecar is atlached do
not forget the sidecar hub. Avoid injecting excessive grease owing
to the danger of its getting on the brake linings and spoiling the
efficiency of the brakes.

Points Which Should Not Be Overlooked. When lubricating the
machine many riders are apt to overlook some small points which
although not in themselves enormously important do materially
contribute to general efficiecney. Among sueh points may be
mentioned moving parts such as the brake, clubch and gear
control. These should be oiled occasionally, especially in bad
weather. Thin eycle oil ig guite suitable.

Worth Buying. For the sum of 5s. 9d. it is possible to buy a
special oil gun for lubricating the Bowden control cables on recent
A.JS8. models and the author strongly advoecates the purchase
of one of these guns by all readers of this book., It will enable all
control eubles to be kept lubricated such that they slide without
friction in their casings and frequent fraying and breakages
become a thing of the past. With the specially designed oil gun
it is possible to flood a Bowden cable with oil in a few seconds and
the effect is surprising to those who have never before tried it.
Gil is injected through a small barcd patch on the outer casing
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and is forced through the spiral casing along the inner wire. Metal
clips protect each bared patch which is near the centre of the
caging, and to apply the il gun it is only necessary to slide the
clip along the casing to permit of the oil gun being clamped with
the hared patch oceupying a central position on the rubber pad
on the nozzle of the oil gun, Then to flood the cable with il it is
only required to give a few turns to the screwed plunger.

Lubrication of Overhead Valve Gear {1937 Models). As may be
obgerved from the illustralion on page 128, the 1987 O.H.V.
engine has a force feed to the rocker-hox, the rocker spindles and
ball ends of the push-rods thus being lubricated automatically.
No greasc nipples are provided. Awutomatic lubrication of the
inlet valve guide is also included and the oil supply is capable of
being adjusted if necessary by means of a needle-pointed screw-
down control which once properly regulated needs practically no
further attention unless valve squeak develops or the valve stem
becomes gummy due to excess oil. To obtain approximately the
correct setting the control should be screwed until it is a helf
revelution from right home,

Lubrication of Valve Stems (1837 8.V. Models). On the 500 c.c.
and 990 c.c. side-valve models grease nipples are provided for
Iubrication of the valve stems and a small quantity of grease should
be injected every 500 miles,
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CHAFPTER VII
OVERHAULING

IF¥ a machine is to be kept in ellicient condition and its deprecia-
tion and repair bill reduced to the absolute minimum, it is essen-
tial that the rider should devote some considerable time to its
periodic overhaul. Owverhauls are of two types—(1) the complete
overhaul, (2} the ordinary overhaul. A complete overhaul is
usually undertaken once every 8000 miles, or about once a year.
This overhaul should be treated seriously, and the whole machine
should be dismantled completely. Every component should be
cleaned, scrutinized and, if necessary, replaced. The engine and
gear-box must, of ecourse, be removed from the frame for this
operation. Special points to be noted in the complete overhanl
are set out herewith---

Frame., Alinement, existence of flaws or eracks, play in spring
forks, loosencss of steering head, wear caused by friction of all
attached parts, condilion of enamel.

WoERLs. Condition of taper roller bearvings, truth of wheels,
alinement, loose spokes, condition of rims, wear of tyres, valves.
Cuains, IExcessive wear, eracked or broken rollers, joints.

ErwaiNe. O0il leaks, compression leaks, main bearings, valves,
valve guides and tappets, overhead valve rockers, valve springs,
valve geats and faces, cotters, condition of eylinder bore, piston,
piston rings, play in big-end and small-end bearings, timing wheels,
shafts and bearings, cams, cleanliness of oilways.

GeEars. Condition of tecth on sprockets and pinions, damaged
ball races, and loose parls generally. Do not forget index
mechanism.

The examination should also ineclude all control rods and
cables, tank filters, clutch and brake linings, etc. To sum up,
everything should be dismantled, cleaned, and readjusted.

An ordinary cverhauwl should be undertaken every 1,500-2,000
miles, This should comprise decarbouizing of the engine, valve
clearance adjustment, adjustments of contact-breaker and plug
points, valve grinding, general lubrication (see previous chapter),
and sundry adjustments.

Apart from these overhauls the rider should make a point of
regularly going over the various nuts with a spanner. Vibration
frequently loosens them. All working parts must also be kept
well Iubricated (sce Inbrication chart, Fig. 47), and odd adjust-
ments made as they are nceded. The rider who callously runs
a machine until ** something happens 7 is asking for trouble and,
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moreover, will assuredly get it! 1If a machine is properly over-
hauled and cleaned the owner will be amply rewarded for his pains
by the machine giving long scrvice, perfect running at small cost.
Overhauling iz by no means as tedious a business as appears on
paper ; cxpericnee and common sense soon enable all overhauling
to be done rapidly and easily, as it is required. For the guidance
of those who are not yet proficient in the art of overhaul, or those
who wish to have a work of reference, we will conclude this chapter
by giving detailed instruetions appertaining to all types of over.
haul of A.J.8. motor-cycles.

Cleaning. Cleaning the machine is highly important ; it is a
necessary preliminary to overhaul. If neglected it renders over-
haul difficult and results also in great deterioration of the plating
and enamel, and the machine soon becomes shabby, and its market
value rapidly falls. After a dirty ride in wet weather cleaning
may occupy at least an hour. It entails the use of stiff bristle
brushes and parallin for removing the fillh from Lhe lower part of
the machine, together with cloths, leather, and polishes for the
bright upper surfaces. On no account should the machine be
left soaking wet overnight. A serious amount of rusting may
occur. If therider hasnot the time available for systematic clean-
ing, the machine should be thoroughly greased all over before use.

Valve Ciearances. In order that the valves shall seat properly
at all engine temperatures it is necessary that clearances should
exist between the valve stems and the rocker studs or tappet heads,
as the case may be, when the engine is warm. The clearanee should
be checked now and again with the feeler gauge on the magneto
spanner, although it is unlikely that adjustment will be required
unless the valves have been ground-in or the engine partly dis-
mantled. In the case of a new engine, however, the clearances will
increase until the engine has been thoroughly run-in. Fig. 49
Hlustrates the point where the clearance should exist (') and the
means of adjustment (4) on both 8.V, and O.H.V. type cugines.
This clearance should, on the 1932-7 8.V. models (except the
1935-7 D8, singles) be -004. in. and +006 in. in the case of the inlet
and exhaust valves respectively with a warm engine, In the case
of the 1935-7 singles withh D.8. lubrication the correct inlet
and exhaust valve clearances with a warm engine are -006 in., and
<006 in. respectively. On all 19327 O.H.V. models the clearance
recommended with the engine cold is the ncarest approach to
nil possible. To eheck and adjust clearances proceed as follows—

Turn the engine over until compression is felt ; then raise the
exhaust lifter and turn over a trifle more until the piston is at the
top of ibs stroke. Before checking the clearance make quite sure
that the exhaust valve lifter is not determining in any way the
position of the exhaust valve tappet head or the rocker. There
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should be a small interval between the fime when the lifter is
raised and the tappet head or the O.JLV. rocker commences
to move. If this is not
so the tappet foot or
the toggle will not be
resting on its cam. if
the valve clearances are
not correct they must
be rectified. InTthe case

e of the 8.V, engiue, hold
]934 5 O HYV ihe tappet head with a
spanner and loosen the
lock-nut { B) below with
another spanner; now
serew up or unscrew the
tappet head (. 4) until
the correct clearance is
obtained, and retighten
the lock-nut

Check again after
tightening the nut. In
the case of the 1932-3
O.H.V. engines, first
loosen the lock-nut (B)
which is provided for
securing the adjustable
grub screw ( A), adjust
ihe latier, check the
clearance at (€}, and
retighten. Check again
afterwards. It is worth
while adjusting the
valve clearances care-
fully, for excessive clear-
ance will produce noise
accompanied by con-

il ﬂ]]ﬁ N

o TR

i TR

A T
Side Valve Engine
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Qverhead Vaive Engine

Fro: 49, VALvE OLEARANCE ADJUSIMHENT siderable loss of power,

(19324 while insulficient clear-
The four 1933 models with D8, Iubrication have an ance mayv cause actual

adjustment at the tops of the push-rods (Fig. 16} damage to the valves

especially the exhaust valve, as well as loss of power. In the case
of the the 1934-5 O.IL.V. engines with mechanical lubrication the
valve clearance adjusters are gituated at the bottom of the push-
rods, and Lo adjust the clearances it is necessary to telescope cach
push-rod cover, loosen lock-nut £ (Hig. 49, insct) and adjust
each hexagon 4.
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To adjust the valve clearances on the 1935—7 O.H.V. models
with D.9. lubrication it is first necessary to remove the rocker hox
cover by taking off the sccuring nuts., Then revolve the engine
until both valves are closed and lovsen the lock-nut seeuring the
adjustable push-rod cnd. Next serew up or unserew the adjustable
push-rod end until the correct clearance is obtained {scc Fig. 16),
aflerwards tightening the lock-nut and checking the clearvance,
The push-rods should be just free to rotate without causing any
rocker movement,

IMardencd steel valve end caps are provided on some O.ILV.

Fra, 50 Tag A.J.S, Puse-roD Exrracronr (1932-3)

engines, and when the valve clearances are correctly adjusted it
should be possible to revolve these freely without there being
any perceptible up-and-down movement of the rockers.
Decarbonizing the Engine. After about 2,000 miles on the road
the exhaust note becomes ' woolly,” instead of being a crisp
“ bark,” and the engine sluggish and very pronc to ‘‘ knock.”
These symptoms clearly indicate that the time has arrived when
the engine must be decarbonized, that is to say, all carbon deposits
on the piston head and jn the combustion chamber must be
removed after taking off the detachable cylinder head(s). Carbon
deposits, incidenially, are duo to three things—(1) incomplete
combustion of fuel, (2) carbonization of road dust entering the
cylinder, (3) burnt lubricating oil. When decarbonizing (every
alternate decarbonizing on the 8.V. models) it always pays to
ingpect the valve faces and seats, and grind in the valves if
necessary and also every alternate dccarbonizing to remove the
piston and inspect the piston rings. In any case, removal of the
valves enables the combustion chamber and also the ports to be

7—I(T.53014)




This document was created for free distribution in the AJS/Matchless Egroups - do not resell

90 THH BOOK OF THE A.J.S.

very thoroughly cleaned. Dismantling is quite simple and
whether the engine is a single 8.V., a twin 8.V., or an O.H.V.
moidel, the procedure is much the same. Overhead valve mechan-
izm is apt to frighten some people, but actually there is nothing
in it at all. All A.J.8. engines, exceph the 3:49 h.p. lightweight
Model 35/5 have detachable cylinder heads. This greatly facili-
tates eylinder removal; therc is no expert juggling required to
get it off. Furthermore, the earbon may be removed if desired
without disturbing the cylinder at all.

Initial Preparations. In the case of Model 35/5 the cylinder barrel
and head are in one piece and the latter cannot thercfore be de-
tached as on other models. Preparatory to removing the cylinder
barrel on this machine it is necessary to detach the IT.T. lead to
the sparking plug, and disconnect the exbiaust pipe and the steady
between the eylinder and front down tube. Remove the steady
bolt. The Amal carburettor may either be left in place on the
cylinder by removing the slides and the petrol pipe from the base
of the float chamber, or, alternatively, the carburcttor may be
taken off by undoing the screw-in fastening.

If dealing with Mordel 35-7/9 with detachable aluminium alloy
head the only preliminary operation necessary before removing
the head is to disconnect the H.T. lead. In the case of the twin
cylinder cngine disconncct the H.T. leads and remove the plugs.
If the reader’s mount is of the O.ILV. type, first disconnect all
fitments, such as exhaust pipes, carburcttor slides, cylinder
steady when fitted, plug, petrol pipes, rocker-box pipe, elc., and
then proceed to remove the push-rods and rocker-box.

On Models of 0.H.V. Type. Removal of the eylinder head en-
tails preliminary raising of the petrol tank by removing the four
tank fixing bolts and raising the tank on a wooden block placed
across each support bar. This procedure is necessary only on the
dry sump O.H.V. models.

Push-rod Removal. To remove the push-rods on 1932-3
0O.H.V. engines the special extractor tool (obtainable for 1s.) must
he used after shortening the two covers by undeing the lock-nuts
and telescoping them. The end of the tool is arranged to Gt over
the rocker adjusting serew (Fig. 50} in such a way that by pressing
the tool handle down it compresses the valve spring. Press down
on this tool and seize the base of the tappet tube with the other
hand. The push-rods may then be withdrawn by lifting their
hollow cups off the tappets corplete with covers. The rocker-box
should now be removed.

On 1934-7 O.TI1.V. engines the extractor tool mentioned cannot
be used and removal of the push-rods is not a necessary prelimin-
ary to rocker-box removal. All that is necessary is to unscrew the
lower push-rod cover tube nuts (where fifted) and telescope the

OYERHAULING 91

tubes by forcing the bottom portion upwards. On 1937 models,
remove the detachable valve spring caps.

Rocker-box Removal (1932-3). To remove the rocker-box for
the purpose of giving access to eylinder removal, the lock-nuts
at the top and bottom of the push rod covers will, of course, have
to be dealt with as just described. Next unscrew the four pins
holding down the rocker-box. The two pins at the right or push-
rod side of the rocker-box need only be unscrewed until they are
free, but those nearest to the valves must be withdrawn entirely.
The rocker-box can now be drawn off the cylinder head from the
right side.

Rocker-box Removal (1934-7). After telescoping the push-rod
covers all that is necessary is to rotate the engine until both valves
are closed and then unscrew the four bolts which secure the rocker-
box assecmbly.

The rocker-box can then be lifted off together with the push-
rods and covers.

Removing Cylinder Head. Next remove the bolts holding down
the cylinder head, and remove the latter. Care should be taken
to relieve the pressure evenly on both sides while untensioning the
bolts. The head can then be removed, inserbing if necessary a
screwdriver, or similar tool, between the top cylinderfin and
head, prising upwards the head carcfully off the barrel on both
sides. Avoid scratching the cylinder head or the gasket, and be
most careful not to lose the small hardened steel valve stem
caps where fitted.

Drawing Off Cylinder Barrel. When the head is removed it is
a simple matter to draw off the cylinder barrel. When doing this
the engine should be turned over until the piston is at the lowest
position of its stroke, and the barrel gently slid off, care being
required to prevent the loose piston falling sharply against
the connecting-rod which might damage or distort the piston
slkirt.

It should be noted that on the Big Twin one of the cylinder
barrel retaining nuts is énside the valve chest and on this model
it is necessary to remove the exhaust pipes before the cylinders
can be withdrawn.

Having removed the cylinder, wrap a clean rag round under-
neath the piston, so as not to allow dirt or foreipn matter to
enter the crankease. Remember, that should you by some mis-
chance allow even the smallest article to fall into the crankcase
{which the author confesses to having done once} it may be
necessary to take the engine right out of the frame in order to
extract the offending article. Anyway, fishing for a small nut
with a piece of wire is at the best of times depressing, especially
on a fine afternoon! Before actually starting to remove any




This document was created for free distribution in the AJS/Matchless Egroups - do not resell

92 THE BOOK OF THI A.J.S.

carbon the piston should be be taken off. It ig desirable to mark
the interior of the piston to ensure ity correct replacement.

Piston Removal, Decarbonizing can be carried out without
removing the piston, but each alternate oceasion it is advisable to
remove the piston so that the ring grooves can be cleaned. On all
A.J.8. engines the gudgeon-pin is of the “floating” type, and is
secured in position by two small retaining springs, one on each side.
These springs it into recessed rings in the piston bosses, and to be
withdrawn the ends must be squeczed together with a pair of
small round nose pliers, Afterwards the gudgeon-pin may be
pushed out from the driving or timing side. The piston can then
be removed trom the connecting-rod. To ensure correct replace-
ment it should be marked on the inside and on a Big Twin see
that there is no possibility of the two pistons being interchanged.

Removing the Valves. Valves of the side-by-side type can be
removed, if desired, without disturbing the eylinder. Take off the
valve chest cover and the valve caps-in
the cage of a 85/5 cngine, or remove the
cylinder head in the case of other engines
and place the hooked end of a proprietary
valve gpring compressor such as the Terry
illustrated in Fig. 51 on the top of the
valve and the forked end over the lower
valve spring cap. Then exert sufficient
B leverage to lilt the valve spring to allow
SFIG' 61. Turry VATVE  the gplit collet to be withdrawn., The

rrING COMPRESSOR FOR
8., LNGINES valve can then be pushed up and drawn
out of the head. Ilemove the other valve
gimilarly. Remcmber that side valves are readily removed with
the cylinder in situ and a stout screwdriver can be used.

In the case of the engine with overhead valves il is necessary
to remove the cylinder head entirely from the engine to enable
the special valve cxtractor (price 6s. 64.) to be used. This is a
clamp-like tool for extracting the valves readily. For portability
the tool is made to fold up. Unfold it and place the end opposite
the screw over the upper valve spring cap in the manner illus-

trated on the rext page. Serew up until the point of the screw presses.

inside the hollow of the valve head. Hold the cylinder head firmly,
keep screwing, and it will be found that the spring is compresscd.
Then the two small split cones can be taken away from the recess
in the valve stem. and the valve may be withdrawn. Repeat thisg
operation for each valve. When removing valves, note where they
come from and replace them in the same order. The valves are
interchangeable on some cngines, but it is best never to change
them about as different stecl is used. -
Removing the Carbon. Procure an old serew-driver, orisimilar
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tool, and scrape off all carbon from the piston head. If this is
done with the piston not removed be carcful not to impose side
strain on the comnecting-rod. The piston may then be polished
with very fine emery cloth, but do not touch the sides of the piston
at all. With aluminium pistons the use of emery cloth is not
advised, and if used great care must be taken to remove abrasive
particles, If the deposit is very hard it may be necessary to allow
the piston to soak in paraflin in order to soften the carbon. Now

Fiz., 52. Tae AT S, OvERUEAD VALVE EXTRACTOR

scrape off all deposits in the cylinder head, being careful not to
scratch deeply the walls of the combustion chamber during this
operation. Incidentally, it should be mentioned that carbon
deposits form less rapidly on smooth surfaces, and therefore it is
worth doing the job thoroughly. On neo account use emery cloth
or, indeed, any abrasive on either the combustion chamber or
cylinder walls. Any abrasive particles left would cause very
serious damage in the event of their finding their way between the
piston and eylinder. Chip off all deposits around the wvalve
pockets and the porls, afterwards wiping all surfaces over with a
clean rag slightly damped with paraffin.

Grinding-in the Valves. Should the valves or valve scats show
gigns of “ pitting,” the valves will have to be ground-in. This
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requires considerable patience and care.  We will deal first with
the 8.V, type of engine. Stuft a rag into the combustion chamber
or cylinder to prevent dirt getting in, and then, if removed, place

- % b the cylinder firmly on a bench with valve scats uppermost.
g 8 ow % The best prepavation for valve-grinding is a compound such ag
- QE"@: carborundum (supplied in two grades, coarse and fine).
° EZ@ig Smear the valve face lightly with some ol the course carbor-
% E;;Es;g undum paste, and insert the valve on its seat. Only use a little
= ] 5 o v )

o Sas i of the compound at a time. Now oscillate the valve repeatedly

EE

7S MoRAgE

= 2

n = =

PR -

i 8 Bp

DA =l

2% _exfE

i3, 28580

3 oyl SgmieRE

I R W=Tas

2 EE RS R

=R I A N |

[

- R

= i

< X £gd

W 22 EE8E o

m oz =R D

o % w @ =
L] <] 2 =

mohE A

% a";% E:E,Sgs Fra. §4. Using e A J.8 Vauve Grinpizg Toon
— s gre)

A g2 u” ,..§H On S.V. engines with detachable heads not housing the valves grinding-

aoe &%fﬁuﬁ in does not necessitate eylinder romoval, but care should he taken to screw

e 8agﬁg down the fappet heads a frw turns to ensure the valves seating with

4% 27 P piston on T.D.C. :
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EE MR b under moderate pressure with the aid of a screw-driver or a screw-

= g . driver blade gripped in a brace. Lift the valve at intervals, and

2o v =, , turn it round a few degrees before dropping it again. Remove it
| i~ (=1 . . * » -

s & E QE at intervals, wipe and inspect the face, If there are still signs of

= ’5 E,;”cé‘_d i Pittiug,” apply more paste and carry on. V\-'ll}en there is a
E Eéﬁﬁf’- bright ring contact all the way round, and the little brown or
2 iewe black pock-marks have disappeared, the valve is a good fit again,
[+ T D ar . . . .
2 TETEER and may be refitted. It is a refinement to finish off with a fine
£ EEEER grade of abrasive, or even with rouge or metal polish. After
= VTT?(;C”’ grinding-in both valves, earefully remove avery particle of abra-
= ?::coQ'* gsive from the cylinder head. Never attempt to grind-in a very

badly pitted valve ; it should be returned to the makers to be
refaced. To grind-in such a valve effectively would cause very
bad wearing down of the valve seat, and would ultimately result
in the valve becoming ‘* pocketed,” with consequent loss of power,
A light spring under the valve will assist grinding-in,
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Grinding-in overhead type valves is very similar to the pro-
cedure described above : but, of course, the valves, instead of
being pressed down upon their seats, have to be pulled up against
them. For this purpose a special tool is obtainable for 6id.

Having ground-in the valves and thoroughly cleaned out all
dirt and abrasive, as well as any fluff on the valve seats, proceed
to replace the valves and valve springs, together with the valve
eaps in the case of the 3-49 h.p. lightweight Model 35/5. When
replacing valve caps, smear a jointing medium, such as ** Metales-
tine,”” on the threads, also sec that all copper-asbestos washers are
in sound condition. Valves should be replaced in their correct
places. The colour of the steel usually indicates which is the
cxhaust valve. As a rule this valve is rather blue. Ifit is greatly
discoloured it iz a sign of overheating having occurred.

Examining and Removing Piston Rings. The piston rings are
the main guard of the compression. They must, therefore, be
full of spring, (ree in their grooves, and set with their slots equally
spaced round the piston to maintain compression. If all the rings
are bright afl the way round they are
obviously being polished against the
ceylinder walls, and are perfect, and
should be left alone. 1f, on the other
hand, they arc dull or stained at some
puints, they are not in proper con-
tact with the walls of the cylinder.
Perhaps they arc stuck in their
grooves with burnt oil, and will func-
tion properly if the grooves atre
cleaned. If vertically loose in their
grooves or very badly marked, the
rings must be renewed. Piston rings
are of cast iron, and being of very
small section must be handled very,
very carefully. If not, they will cer-
tainly be broken. They cannct safely
be opened out wider than will allow
them to slip over the erown of the
piston. Therefore, to put them on or
remove them requires the ingertion of
small strips of metal, about § in, wide, which are placed in the
manner illustrated by g, 55. When fitting new piston rings,
thoroughly clean the grooves into which they fit, as any deposit
left at the back of new rings foreecs them out, and makes them
too tight a fit. Paralin usually looscns stuck piston rings. Piston
rings are made to very accurate dimensions, and it is very bad
practice to attempt to **fit “oversize or undersize rings unless

Thin Pieces of Steel
A Sa

Piston
. 65, How ro BuMmove
Prsrox Rixos
The above is the accepted

method, unless onc has a
special tool available
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you know exactly what you are doing, Lapping-in oversize piston
rings is a skilful job, and unless the slot sizes are exactly right
the rings will not function well, and may even produce an chgine
‘* geizure.” Therefore, alwayvs use piston rings guaranteed to be
of A.J.S. manufacture.

Lubricating 0.H.Y. Rockers. 1932-6 rockers have greasc
nipples provided {gec page 81). A nipple is also provided to Tubri-
cate the upper ball joints of the push rods. In the centre of the
cover will be found a ‘' Tecalemit ** grease gun nipple (sce Fig.
53), Grease should, with holh valves closed, be foreed through
this nipple, when it will antomatically find its way to the two
ball joints. 1t is important when this is being donc that
both wvalves are in a closed position. If the inspection cover is
removed, care should be taken to see that the two coil springs,
which fit inside the rocker spindles, are not losb. These coil
springs press against the inside of the cover, and have their other
bearing against the end of the hollow rocker spindle.

Cleaning the Outside of Cylinder. Rain and heat scon make
the outside of an air-cooled cylinder look red and rusty. This
does not affect the ranning, but docs not improve the appearance
of the machine, and to a very small extent reduces heat radiation.
To remedy this the cylinder head and the cylinder radiating {ins
should be cleaned with a stiff brush soaked in paraffin, and after-
wards painted with eylinder black. There are plenty of such
compounds on the market.

The Sparking Plug. Thoroughly clean the sparking plug with
petrol and scrape the electrode points lightly with a sharp pocket-
knife, afterwards checking the gap between them. which should
be -018 in, with “Magdyno” and magneto ignition and -025 in.
with coil ignition. The reach of the sparking plug is also of im-
portance. The sparking plug should be frequently inspected.
It is susceptible to oiling-up. Use only good plugs such as a
Lodge H1 or KILG K85,

Reassembly of Engine. After thorough decarbonizing, the
engine may be reassembled. Care should be taken to replace all
paper washers and C. and A. or soft copper washers if fitted ; any
damaged washers should be at once renewed wlen reassembling
the engine.

On O.H.V. engines having a soft copper cylinder head gasket
if signs of leakage are observed it is advisable 1o anneal the gasket
belore replacing it. To do this, heat it to a dull red and then
suddenly plange it inte cold water. It is not necessary and not
advisable to use any form of jointing compound where a cylinder
head gasket is provided.

The piston should be oniled before being attached to the connect-
ing rod with the gudgeon pin. It must be replaced the same way
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round as taken off with the rings properly spaced. Do not forget
the retaining springs. These must be a snug fit. Hold the cylinder
in the rear angle of the frame, and place the piston a little before
botlom dead centre on the downward stroke. By pressing the
rings in with the fingers without disturbing the slot pesitions, the
barrel may be slid over the piston. When replacing the cylinder
on some models remember that it must be tightened down before
Lhe steady is again attached to the down tube. When the eylinder
has been finally lightencd down, then the stay of the steady can be
adjusted so that the pin passes through the clip on the down tube
and eye of the stay without force. The rest of the asgsembly is
quite straightforward. There arc three points to be noted, however:
(1) Be carcfal to tighterl all eylinder and eylinder head nuls
amd bolts evenly. They should be lightened finger-tight first and
then done up in a diagonal order } of a turn each until all are
quite tight; (2) see that the overhead valve rocker bearings are
lubricated ; (3) make certain that the hardened steel eaps on the
ends of the valve slems arc properly replaced and that the valve
clearances are correct (page 87). Before replacing the rocker-box
on the O.H.V. engines it is advisable to remove the cover plate
so as to verily that the O.H. rocker ends properly enter the
cupped push-rod ends. Be sure push-rods engage tappets.

After assembly, test the engine compression by trying to pull
the rear wheel over with top gear engaged. Do not stand on the
kickstarter, as this puts an ill-advised strain on the gear-hox
layshalt bearings. 1t should offer powerful resistance for several
seconds on tull compression. TRut bear in mind that the com-
pression will improve still further when the oil has circulated
again throughout the engine, and the valves and piston rings have
rebedded themselves again, The machine is now ready for the
road again, but before putting it on “active service” warm up the
engine and then check over the various nuts and bolts {especially
the cylinder head holts), tighlening those which are found to
“give” to a spanner,

Carburettor Fiffing, All 1932-7 machines, except a few, have

flanged fitting carburettors, and if the carburettor is removed .

great care must be taken to ensure on relitting an absolutely air-
tight: joint. If the washer is damaged {it a new one at onee or
the bad joint will result in air leaks and errafic running of the
engine.

Engine Lubrication, Itull particulars concerning engine Iubri-
cation will be found on pages 79-81.

Care of Luecas Magnefo. The Lucas magnelo is provided with
ball bearings throughout, which are packed with grease before
leaving the manufacturers. Fresh lubricant should nol be required
under normal circumstances before some 12,000 miles {see page 81).
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The contacts of the contact-breaker should be examined on
a new machine after the first 100 miles, again after 300 miles
and subsequently about every 1000 miles, and, if the “break.”
shown by the arrow (IMig. 58), should be considerably more or
less than will just hold a 12 thouw’ blade of a feeler géuge. they
should be adjusted. Too great a gap will advance the timing,
A special magneto spanner ig provided, which includes a gauge
for checking the “break.” It is unneecessary to remove the con-
tact-breaker to make this adjustment. All that i necessary is to
revolve the engine until the contacts are wide open, glacken the
nut securing the fixed contact scfew and then adjust the screw
until the correct gap is obtained.

If il. becomes necessary to take the contact-breaker off for some
reason, unscrew the long taper fixing serew, and withdraw the
contact-breaker bodily. The contacts omly need attention at
long intervals, and the reader should not interfere unnecessarilty
with them, The contact points must only be dressed with a
fine carborundum stone or cmery cloth if the surfaces have
become at all pilted, and then the least possible amount taken off.
The greatest care must be oxercised. Always keep the contact
breaker scrupulously clean and
free from oil.

It will prevent misfiring and
render starting easier if the slip-
ring is cleaned occasionally. This
is done by taking off the H.T.
terminal and, while the magneto
is being revolved by slowly turn-
ing the engine over, inserting a
lead pencil, the end of which is
covered with a clean rag mois-
tened with petrol, The pencil
should be pressed against the
rotating slip-ring.

Bevond the above-mentioned Fre. 58. Maoxuro CONTACT-
points, the magneto should not BiEAKER
be interfered with. If internal
trouble develops, return the instrument to the makers for
repair,

When Ignition Trouble is Suspected. Before interfering with the
magneto verify that the sparking plug, the cable, and connections
are correct. If these are in order turn the engine over slowly and
watch if the contact breaker arm works properly. This is bedded
in & fibre insulating bush, and in moist weather there is an occa-
sional danger of the material swelling. If this happens prise the
rocker arm off its bearings and clean the pin on which it works
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with fine emery cloth, and smear a very small guantily of oil on
it before replacing. Do not take the magneto to picees needlessly.
[t is easily possible to damage it.

Care of “ Magdyno” (Ignition Unit). Little attention is re-
quired (for maintenance of dynamo unit, see page 125), and if any
serious trouble arises it is best to return the instrument to the
makers [or atbention. Never altempt to remove the armature.

The contact points in the contact-breaker should be kept
adjusted so that they open to an extent egual to the thickness

LOCATING SPRING

CONTACTS

{Messrs. Joseph Lucas, Tid.)

Fre. 57, 8HOWING “MacDyNo' CONTACI-BREAKER AND MrTHOD
or REMovING THE BKOCKER ArM ror TOLISHING rTuk CONTACTS

of the gauge on the magneto spanncer (-012 in.). One of the con-
tacts (F, Fig. 70) will be found to be adjustable, and care must be
taken to slacken the lock-nut before attempting to adjust the
contact., The contact-breaker is designed to run without lubrica-
tion and, except for very occasionally putting a spot of vaseline

on the cam, if dry, to prevent wear of the fibre heel of the rocker _

arm, no lubrication is necessary.

Occasionally, if the machine has been kept in a damp place,
the fibre bush on which the rocker arm works will swcll and cause
the arm fo stick causing irregular firing of the engine. If the
contacts rerain permanently open the engine cannot be started,
for no spark at the plug can occur. The best cure is to remove
the contact-breaker and rocker (see below) and rub the whole
of the inside of the rocker bush with the head of a live safety
match, which is usunally sulficient to effect a cure. In exceptional
cases something rougher may be needed.

The econtact points themselves must be kept serupulously
clean. On examination after a big mileage the contacts may be
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found to have irregular and dull surfaces due to burning (cspeci-
ally if the contacis have not been kept clean and properly ad-
justed), and if such is found to be the case it is necessary to polish
them up, otherwise misfiring and rapid deterioration of the con-
tacts will inevitably follow. To polish up the contacts, uze a
fine carborundum stone or emery cloth (do not use a tile) and with
the eontact-breaker and rocker arm removed polish the contacts
until all pitling is removed and the contact surfaces are bright
all over. DBe careful to keep the surfaces “squarc” as well as
uniform. To remove the contact-breaker and rocker arm, proceed
as follows—

Withdraw the contact-breaker tfrom its housing by unscrewing
the hexagon-headed screw {7, Fig. 70) in the centrve by means of
the magneto spanner. The complete contact-breaker can then be
pulled off the tapered end of the armature to which it is keyed.
Next push aside the locating spring and with the magneto spanner
prise off the rocker arm from its bearings as shown on 1%g. 57.
After polishing the eontacts wipe away all traces of dirt and metal
dust with a rag moistened in petrol. When refitling the contact-
breaker be very careful to sec that it engages the key-way on the
end of the armature properly, otherwise the ignition timing may
be upset.

Qecceasionally remove the H.T. pick-up (Lhere are two on the Big
"'win) and examine the carbon brush, It should work freely in its
guide and not be unduly worn. When examining the brush avoid
stretching the pick-up brush spring unduly, or a new one will be
required. Renew both the brush and spring if they are in ques-
tionable condition. Also occasionally clean the slip ring track and
flanges by inserting a small rag wrapped around a pencil through
the pick-up hole and slowly revolving the engine. Little atiention
is required in regard to lubrication of the armature bearings and
this is referved to on page 81.

The Miller Coniact-breaker (Coil Igmition). Occasionally
remove the moulded cover and inspect the contact-breaker which
is fitted on the timing casc of coil ignition models. The Miller
contact-breaker iz somewhat different to the Lucas contlact-
breaker. There is an adjustable confact point attached to an
insulated terminal post; and a second contact, fized to an
uninsulated lever on which is a pad, which presses firmly on a cam
fixed to the exhaust camshaft., FEvery two engine revolutions,
the lever pad coming upon the raised portion of the cam, causes
the contacts to open momentarily, During the remaining period
of the cam’s rolalion, the cam leaves the pad, and this allows the
contacts to meet and cloge the primary coil circuit. The contacts
should be pressed firmly together by means of the spring. Binding
at the pivot-pin bearing will weaken this pressure and prevent
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the smart make-and-break so essential for satisfactory results.
To obviate this, oceasional lubrication is necessary. The cam
should he smeared lightly with vaseline and the rocker-arm
bearing pin, if tight, should be oiled slightly.

About every 1000 miles the contact-breaker cover should be
removed, and the eontacts should be examined and the “break™
checked with a feeler gange. 'Uhis shonld be *018 in, to -02in.
If the clearance is excessive, the timing will be advanced, and
the primary circuil will not remain closed suffictently long, Mis-
firing of gsome kind will probably oceur. Provided the contacts
are kept clean and free from oil, adjustment is required only at
long intervals. 1f adjustment is required, rotate the engine slowly
until the points are fully open; and then, using the magneto
spanner, slacken the lock-nut and rotate the fixed eontact screw
by its hexagonal head until the correct “break’ ig obtained, as
indicated by a suitable feeler gauge. Afterwards retighten the
lock-nut. Check the * break’ after the first 100300 miles.

If examination reveals that ihe contacts, instead of having a
grey-frosted appearance, are burned or blackened {due to the
presence of dirl or oil), it is advisable to clean them with very fine
emery cloth and afterwards wipe over with a cloth damped in
petrol. Wvery trace of dirt and oil must be removed. Should the
contact surfaces be pitted and uneven, it is necessary to true them
up with a fine earborundum stone. Ouly the barest amount of
metal must be removed, and it will greatly f{acilitate matters if

- the contacl-breaker mechanism be fustly taken off the timing-
case cover.

Re-timing the Ignition (1932-5 Single-cylinder Models with
Mechanical Lubrication). 1f the magneto or “*Magdyno’ has been
removed from the machine, or the drive disturbed, it will be
necessary to see that it is re-timoed correctly after it is fitted again.
The engine ragneto driving sprocket is secured to its shaft by
means of castellations, which render wrong replaccment impos-
sible. The sprocket on the armature shaft of the magneto issupplied
with a Vernier timing adjustment (see Fig. 58}, which allows a very
accurate and certain method of fixing the drive after the correct
setting has been arrived at. The setting of this Vernier
adjustment may at first sound a trifle complicated, but in reality
it is perfectly simple.

Keyed to the armature shaft of the magneto or **Magdyno”
is a sleeve (1) which has thirteen holes ranged in a ¢ircle.  Fitting
over 4 collar on this sleeve is the chain sprocket (2), which has
twelve holes similarly arranged. Now on the sprocket on the
engine shaft and on the magneto shaft an arrow will be found.
These must point to each other before anything else is done, The
first thing then in re-timing is to set these arrows so that they
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exactly face towards each other. Te do this turn the engine
over until the arrow on the driving sprocket is pointing directly
towards the arrow on the magncto sprocket. The latter should
be held free in the Sngers and moved a tooth backwards or for-
wards in the chain until the correct setting is arrived at. When
this ig so, place the magneto sprocket on to the glecve, and rotate
armature shaft of magneto until a
mark found punched over one of the
twelve holes on the sprocket exactly
registers with a similar mark on the
outside of the sleeve collar. It will now
be found that the marked holeg in
sleeve and sprocket, respectively,
coincide exactly, so that all that has
to be done is to push the peg washer
{3} into these holes, which effectively
prevenils the sprocket from moving
from its correct setting, and tightly
screw up the sleeve loek-nut (4}, which
can be done without fear of the tim-
ing shifting in the process, as is often
the case with other methods. Set the
piston at its correct distance (given in
a later paragraph (page 103) from the
top of the compression stroke—make
gure that it is not on the exhaust stroke.
With the engine in this position  take
off the sleeve lock-nut on magneto
sprocket, and remove peg washer. This
will now leave the armature free from
the engine drive, but still connected
via the chain to the engine. See that
the sprockets have their arrows facing
as previously mentioned. Move the spark lever to the limit of its
motion of advance. Remove the cover of contact-breaker and
slowly turn the armature till the fibre block of the make-and-break
lever rises on the inclined plane of the steel segment sufficiently
to just separate the eontact pointg. This is the firing point, and
in this position the markings previously referred to on the sleeve
and sprocket should register if correctly fitted up. If so, the drive
should be fixed up as before detailed. Tt is, however, always
advisable to check the timing after tightening up.

It can be understood that go long as the sleeve (No. 1) has not
been removed (i.e. its position relative to the armature shaft
altered), all components can be replaced exactly as taken off,
and therefore the timing is unaltered, but it should be checked.

Fia. 68. THE VEIERNIER
TIMING ADJUSTMENT
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The taper on the sleeve is very gradual, and hence the sleeve will
remain firm even with the lock-nut removed. Should the sleeve
have to be taken off, the magneto will have to be timed in the
usual way, and the correct sleeve position on the armature shaft
found sfterwards. Tn the case where the sleeve is keyed the
Vernier adjustment always holds good.

Retiming Ignition (Big Twins), In the case of the 1932-7 Big
Twins, the “Magdyno’ must be timed on No. 1 cylinder, that is,
the one that fires first. This is the back eylinder and No. 1 cam
is the one farthest from the rear cylinder when looking at the
contact-breaker end (the lowest, 1937). The “ Magdyno™ chain
sprockets are both plain taper bore, and Lo re-time alter dis-
mantling, reasscmble in the usual manner and tighten the sprocket
on *Magdyno” armature securely, but leave the sprocket on the
camshaft looscly fixed. Then revolve the engine by hand until
the back piston is approximately one-quarter ol an ineli from the
top of the eompression stroke (i.e. the stroke u pwards imnmediately
after inlel has closed). Then with ignition lever in fully advanced
position, and camshafl sprockel loose on shaft (Lhe other sprocket
having been previously tighteped) turn the ** Magdyno " armature
backwards until the points are just about to break on the No. 1
cam. Holding carefully in this position, tighten up the camshaft
sprocket nut.

The *Magdyno” terminals are numbered on the body of the
instrument, and care must be taken to scc that the 11.T.
leads are connected to the corvesponding cylinders,

The Lucas © Maglita.” Vernier timing is bot used in conjunction
with the Lucas  Maglita,”” which is fitted to Models I'5 and TB6
and driven by a special duplex chain off the inlet eamshaft.

To Re-time Ignition (All Coil Ignition Models). Wirst remove
the bakeclite contact-breaker cap and slacken the screw securing
the contact-breaker eam. Then with a small punch operating in one
of the slots in this cam, give a sharp but light tap. This will
loosen the eam on the taper end of the shafl to which it is fitted
Now sct the piston the corrcet distance before 1.D.C. and the
ignition lever fully advanced, afler which gently turn the cam
with the fingers in an anti-elockwise direction until the contact
points are just about to part, in which position caretully re-tighten
the cam fixing screw and veplace the bakelite cap. It is essential,
in $his ignition setting operation, to obtain exactly the prescribed
piston setfing on the compression stroke, i.e. the stroke at the
top of which both valves are closed, and to check the conlact-
breaker gap before setting the timing.

To Re-time Ignition (Models with Separate Magnetos). First
remove the outer portion of the aluminium magncto chain cover
and slack off the nut securing the lower sprocket. Then, with a
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stout screwdriver, or the hovked end of a stout tyre lever, gently
lever the sprocket loose from the taper on the camshalt to which
it is attached. Then carefully turn the engine until the piston is
at the corrcet distance before T.D.C., observing that it is on the
stroke at which both valves are closed. Now fully advance the
ignition and remove the contact-breaker cap, after which gently
turn the magneto with the fingers in its ordinary direction (i.e.
counter-clockwise when looking at the sprocket end) until the
contact points are just about to break, in which position the
sprocket fixing nut must he carefully re-tightened. Needless to
add, it is of vital importance to correctly obtain the correct
pigtom position and to securc the chain sprocket at the exact
position at which the contact peints commence to part. To find
the exact point of break, place a piece of cigarette paper between
the points and turn the maghetc armature until the paper is
just released, and no more, upon a gentle pull.

1932-7 Ignition Settings. The correct procedure for retiming
the ignition on the various 1932-7 models has already been de-
scribed, and it remains to give the actual settings of the piston
before the top dead centre (B.T.D.C.) on the compression stroke
when the “break?” should occur with the spark lever fully ad-
vanced. These seltings arc as follows : On Models 32-5/5, 32-4/B6,
35-4/12, 33-5/2 the spark should oceur 4 in. B.T.D.C. On Model
82-5/6 the setting is 7, in. B/I.D.C. On Models 32-5/8, 82-4/B8
and 32-5/9 the correct setbing is §in. B.T.D.C. In the case of
Models 35-7/12 and 35-7/16 give an advance of 5 in. B.T.D.C.
Give Xin. in B./T.D.C. for Model 35/4; Fin, B.T.D.C. for Model
35/14; and % in. B/T.D.C. for Models 36-7/22, 35-7/18, 37/8 and
835-7/26; 1 in. for Model 37/9 and Moadels 37/2, 37/2A.

To measure the distance which varies on different engines as
given above, the cylinder head should be removed on side-valve
engines, but on the overhead-valve engines it is only necessary to
remove the sparking plug and gauge the distunce by means of a
piece of wire inserted through the plug hole. Two marks must,
of course, be seratched on the wire, one indicating top dead centre,
and the other above it the spark advance.

Some riders prefer to time the ignition by measuring degrees
of crankshaft rotation, and in this case a degree disc must be
attached to the erankshaft., The author is of the opinion, how-
ever, that this method is really *“‘splitting hairs” and quite
unnceessary and apt to entail a considerable amount of bother,
Measurements taken on the piston stroke are sulliciently accurate.

“ Magdyno ¥ Chain Adjustment, Examine the driving chain
occasionally and, if slack, tighten it until there is a whip in the
centre of the upper chain run of about } in. by tilting from the
forward end the magneto on the platform (see Tig. 8), in an

8—-1T.53014)
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upward direction after unserewing the front and rear bolts a turn
or two. When the correct tension has been obtained screw the
bolts up again tightly. Should the chain eover be removed, il
the chain before replacing the cover.

To Adjust Dynamo Chain (All D.S. Singles). On the 1935-7
single-cylinder models with dry sump lubrication to adjust the
dynamo chain it is necessary to rotate the dynamo in its eradle
mounting until there is a movement of 1 in. to #in. as the top
run of the chain is lightly pressed up and down in the centre.
Always check the chain whip with the chain in its tightest position.
To adjust the chain tension, first slacken the dynamo clamp bolt
and then twist the unit bodily in its mounting elockwise to tighten.
It should be noted that it is possible to check the tension of both
the dynamo aand primary chains by passing the fingers through
the inspection cap orifice. To relcase the cap unscrew the
knurled edge screw.

To Adjust Magneto Chain (Magneto Ignition). I the magneto
chain has a whip or more than about }in, when the chain is
gently pressed up and down mid-way between the chain
sprockets it should be retensioned by tilting the magheto bodily
upon the lower crankease bolt on which the magneto platform is
mounted, the upper fixing bolt holes being slotted for this purpose.
To retension the chain, first remove the chain case cover, slacken
off slightly the two crankease bolts securing the magneto platform
and then insert a lever or screwdriver under the top edge to foree
the back end up until correct chain tension is obtained. After-
wards sccurely retighten the two fixing bolts and before refitting
the chain case cover smear the chain with grease if necessary
(zec page 84).

Engine Timing. No useful results can be obtained by tamper-
ing with the valve timing. On the contrary, all results following
such action are likely to have a negative value, if they do not
completely spoil the engine performance. The makers have
arrived at the setting after very careful consideration, and have
marked the pinions with a dot system of identification to enahble
the setting to be always kept. On the small timing pinion (see
opposite) will be found asingle dot and a double dot.  These dots
correspond $o similar marks on the inlet and exhaust camwheels,
To replace the inlet carmwheel correctly, place the single dot
found stamped thereon in register with the single dot on the small
pinion, and similarly in the case of the exhaust wheel which has
two dots stamped on it.

19327 Big Twins which have only one camwheal (see Fig. 60)
have a single mark on the engine pinion registering with one mark
on the camwheel. .

An unusual feature about the Big Twin engine is that the timing
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Fro. 59, Sixare Cyvrinper Timinc Gear (1932-5)

The timing year on the 1935-7 1.8, medels is slightly different and ineludes
+ flaf base tappets (17ig, 73)

Fie. 60, Twin Cyuisper Tivivag Grar (1932-5)

107



This document was created for free distribution in the AJS/Matchless Egroups - do not resell

108 THE BOOK OF THE A.IS.

gears run submerged in oil, and if the timing cover is removed for
any purpose, a dish or some other receptacle should be used to
catch the oil, It is unnecessary to fill the timing chest before
replacing the cover, as a speeial feed i3 carried from the oil pump
to the timing gear chamber for this purpose, and after the engine
has been started up the corrcet level is quickly obfained.

To Remove the Camwheel (1932-7 Big Twins). After the timing
gear cover has been taken off, it is necessary to revolve the engine
until the marks referred to coincide, after which, raise the front
inlet valve by means of a screwdriver or suitable lever, when the
camwheel can be freely withdrawn. To replace this wheel it is
necessary, unless help is available, to hold the front inlet valve
in a raised position by means of a small block of suitable height
ingerted between the eylinder base and the lower valve spring
eap. Then holding all four cam levers up with the fingers, gently
insert the camwheel, taking care to see that the marks coincide.

Maintaining Compression. If piston rings and valves are in
good condition, the only othetr possible sources of leakage are the
valve caps, the cylinder head joint, and the sparking plag. The
washers belonging to all these pavts should be rencwed as soon as
they become at all distorted or uneven, and a jointing medium
should be used when secrewing up the valve caps. Test for com-
pression leakage by putting thick oil on the sides of the joints and
observing whether bubbles oceur when the engine is running.

Testing for Spark at the Plug. The accepted method of doing
this is to place a wooden-handled screw-driver with stecl blade
across the terminal and just touching the c¢ylinder fin, Now
depress the kick-starter and see if there is any sparking at the
blade tip. It is just possible that the plug insulation is defective
if the foregoing experiment produces a ‘‘ juicy ' spark, and yet
the engine refuses to fire, assuming there arc no carburation
troubles. In this case take the plug out and lay it on the eylinder
head, taking care that the terminal is insulated from the cylinder,
and reconnect the H.T. lead. Now again depress the kick starter
and see if anything happens. If no spark occeurs now, we may take
it that the plug is faulty, and it should be scrapped.

Air Leaks in Induction System. "he chief source of air leaks, '

apart from leaks at induction pipe connections and carburettor,
is at the inlet valve guide. Should this guide become badly worn
it must be renewed or the engine will run irregularly at low speeds.
The ocecasional addition of a little upper cylinder lubricant such
as “Mixtrol” undoubtedly lengthens the Yife of the valve guides.

Absence of Compregsion after Valve Grinding. This temporary
phenomenon is common to all engines. Usnally it is due to some
foreign particles existing between the valve scats and faces. After
a short mileage the cngine regains its full compression.
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Cleaning Dirty Exhaunst Valves. Sometimes, when an exhaust
valve is removed, the portion of the bevel face which does not bear
on the seat is found to be thickly carbonized {due usually to
running on an over-rich mixture). This deposit should be cleaned
off before the part of the face which beds on the seat is attended
to ; otherwise the upper portion of the valve face may be damaged
and in any case it will prevent the valve head from taking a
central bearing on its seat during the operation of valve-grinding.
Suech carbon is fairly easy to remove when it has been soaked in
paraffin for an hour, after which a stiff brush will scour it off.
A knife, file, or emery cloth should not be used to effect its
removal, as damage to faces would probably result.

Paper Washers. These are useful in preventing leakage, and
may be made by placing a sheet of paper over the part for which
the washer is intended and rubbing round the edge. A clear
impression is thus made on the paper, and the portions not
required may be then cut away. The washer should be well oiled
before insertion.

Removing a Tight Valve Cap. A valve cap that has resisted
ordinary methods of removal may sometimes be removed by the
introduction of a little cold water in the hollow of the cap when the
engine is hot, the spanner being applied immediately. The re-
maining method of removal, if absolutely necessary, is to drill a
series of holes across the diameter of the cap. Also soak in
paraffin. Never use excessive force with the cylinder in place.
It may strain or distort it.

Removing Tight Nuts. If a nut is very stiff indeed, try heating
a spanner or pair of pliers and grip the nut firmly when the spanner
is nearly red hot. The heat will be conducted to the nut and
it will expand, thereby becoming a looser fit on the bolt which is
still comparatively cold. Care mugt be used not to apply excessive
force except as a last resort, for it is apt to strip the thread right
oft. Should partial stripping oceur, employ a packing washer,
or, if possible, renew both nut and bolt.

Fitting New Small End Bush. Amateurs sometimes drive out
these bushes with disastrous results. The correct procedure is as
follows : Get an old bush slightly smaller than the one which is to
be cxtracted and a larger one for it to fit into, An iron bolt is
then run through the connecting rod, and the two bushes placed
one on each side of the latter. By slowly tightening a nut on the
bolt with a long spanner, the bush in the connecting rod can be
slowly pressed out. A new bush may be {itted in like manner,
and if a trific large externally can be eased off with emery cloth.
See that oil grooves are provided on the new bush,

.Assembling Fiywheels. Strictly speaking, a lathe and dial
indicator are required for this job, but it can be done with a vast
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amount of paticnce. The final test ol truth is the absolute free
running of the wheels when the crankcase is bolted up. The
slightest suspicion of binding indicates that the whecls are not
true. When the time comes [or separaling the flywheels in order

Fig. 61, Tup ABAVYWEIGHT STURMBEY-ARCAER (Jnar-Box

Lo fit & new big-end bearing the best plan is to forward the complete
crankease to Plumstead,

If You Do Split the Crankcase. 13e very carcful first to withdraw
the oil pump plunger on the dry sump models, otherwise serious
damage mayv be caused. In order Lo withdraw lhe plunger first
remove bolh end caps and also the guide screw and then push the
plunger out large end first. When reassembling, the plunger must
be replaced after the cranlease halves have been bolted together,
and before you replace the end caps you must refit the guidel SCTOW
with its relieved tip engaging the profiled cam groove in 1.:he
plunger. By moving the plunger to and fro while introducing

OVERHAULING 111

the guide screw it is possible to find the correct location of the
groove, The guide serew must finally be firrly serewed home.

How to Use the Foot Gear Control Without Causing Damage.
Instructions regarding gear changing with the hand control have
been given on page 40 and the use of the foot contlrol has been
mentioned toe. There is one very important point, however,
which should be mentioned and this is the need for eare in
avolding the application of excessive leverage on the foot pedal.
With foot control it is very casy, especially in the case of muscular
individuals, to pul excessive force on the lever and possibly
damage the eontrol mechanism or gear selectors. On no acecount
give a violent kick to the pedal, a steady pressure being quite
sufficient. When changing gear the clutch should be released and
the pedal moved simultancously with a steady movement of the
toc. On reaching the end of the pedal travel the pedal should be
firmly held with the foot until the clulch has been re-engaged.
It iz not sufficient to merely kick the pedal and remove the fuot
when the cnd of the travel has been reached.

Primary Chain Adjustment (Burman Gear-box Models). To
adjust the primary chain, it is possible to swing the gear-box
bodily on its lower pivot belt, and to carry out this adjustment the
following instructions should be observed.

The offside nut on the top gear-box fixing bolt must be slackened
off. In tightening the front chain first slack off the nut on the
adjuster bolt nearest the engine and turn the nut farthest from
the engine clockwise, until a correct chain tension is obtained.
To ascertain this, remove the small inspection dise on the chain
covers the tension of the chain can then be folt with the fingers.
1t is most important to leave about 2in. to 4 in. up-and-down
movement. When the correct chain tension has been arrived at,
re-tighten the nut nearest the engine on the adjuster and also
the top gear-box fixing bolt. Always adjust the primary chain
before the secondary, and after making an adjustment check and
if necessary adjust the gear control (page 112),

Adjusting the Primary Chain {Sturmey-Archer Gear-box Models ).
To adjust the chain slack oft the nuts on top of bracket and slide
the box bodily backwards by means of the adjusting bolt the
necessary amount. It is important lhai the nuts are screwed
tightly again after adjugtment. The chain should be adjusted,
and kept adjusted, so that the bottom run of the chain (visible
on detaching the oil-bath inspection cover) can be pressed down
in the centre with the finger about %in. to Lin. After primary
chain adjustment it is usually necessary slightly to alter the adjust-
ment of the gear control, as described on page 112.

Adjustment of Rear Chain, On all 1932-7 models, adjustment
of the rear chain is obtained by sliding the rear wheel bodily
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backwards in the slotted fork ends. To adjust, first slack off the
nuts on each side of wheel axle and serew the adjuster bolt in
each fork end to exactly the same extent, taking care to leave
the wheel in correct alinement (secc page 121). It may be found
that moving the wheel back wilt causc the rear brake to bind.
This possibility should not be overlooked, and the nccessary
adjustment is eagily made by means of the brake rod adjustment.
The correct adjustment for the rear chain should allow a move-

KLY TO FIGS. 62 & 63
13 = Layshaft third gear {keyed)
14 = Mainshaft K.3, pinion
= (luteh actuating lever

1 = Mainshaft (splined)
¢ Tayshaft (splined)
3 = Cluteh sprocket

34 - - Cluteh shock-absorber 16 = Clutell cabie adjustment

4 = (Gearbox sprocket 17 - Cluteh operating plunger

5 = Mainshaft fourtl gear 13 <= Clatch adjuster serew and locknut
54 — Mainshaft sleeve 19 = Clutch spring plate

6 = Mainshaft second {sliding) gcar 20 -= Cluteh springs
64 = Groove for atriking fork 21 . Clutch spring cup

7 - Mainshaft first (sliding) gear 232 -= Clutch gpring adjuster

8 = Mainshaft third gear 2% Clatch centre

9 = Layshaft driving pinion (keyed) 24 = (luteh digked back-plate
1¢ - Tayshaft second gear 25 = Clutch friction insert. plates
11 = Layshaft clutch 26 Cluteh-delven steel plates
12 = Layshaft lirst gear 27 = Worm speedomicter drive

ment of §in. to  in. as the chain is lightly pressed up and down
midway between the sprockets.

Geéar Control Adjwstment. Both the Sturmey-Archer and
Burman gear-boxes have a system of internal indexing of the
various gear positions which makes adjustment of the gear control
very siwple.

To check the gear control adjustment on hand control models
proceed as follows: Place the machine on the stand and remove
the split pin from the top gear rod yoke end pin (i.c. the pin which
passes through the end of the gear lever). Also at the same time
slack off the lock-nut sceuring this top gear rod yoke end. Now
place the gear lever into third gear position, and after removing
the top yoke end pin from which split pin has alrcady been with-
drawn, lightly alternatively pull and push the gear rod by hand
in order to feel the action of the gear-box internal spring indexing
plunger, As the sliding gears move either side of the correct third
gear position the resistance of the spring plunger will be plainly
felt. and the exact position at which this plunger is in full engage-
ment with the third gear notch must be accurately and definitely
found. Having cstablished this correct position, offer up the
gear rod to gear lever, which latter must, of course, be in the third
gear position, in the case of four-speed models (second gear
position on three-speed models) and sorew the top voke end up or
down as the need may be until the pin can be quite frecly inserted.
Before locking the yoke end into position, it is advisable to again

27

/3

72

70
SrCTIONAL YiEw OF BURMAN Founr.srern (GraR-Box AND FOUR-IPLATE SHOCK-ABsORBER CLUTOH

3.

Fres. 62 & 6

This gear-hox assembly is fitted to most 10327 models

The key to the number parts is given opposite.
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obtain by hand the exact position of third gear as already de-
seribed, and cheek the rod length for correct setting, after which
the yoke cnhd may be secured by means of its lock-nut and the pin
refitted. It must be understood that it the correct adjustment is
obtained for the third gear all the remaining gears will also be
correct as regards rod adjustment,

Attention to Cluteh. Mulli-spring S.A.8. have no adjustment
for the spring tension and the pins must always be screwed
up dead tight, but the rider should always sce that there is a little
backlash in the handlebar lover so that the clutch springs can
always exert their full pressure. To give the correct (about. % in.)
baecklash in the Bowden lever on the handlebar, adjust on the
S.A. gear-box models by means of the operating shaft adjustment
screw shown in Fig. 61. A further adjustment is also provided at the
arm through which the cable passes; on Burman gear-box models
take up slack by mecans of the cable adjustment. If the cluteh
slips after making this adjustment, screw in each of the clutch
spring adjuster nuts half ¢ turn. Normally they should be uni-
formly adjusted. five complete {urns from right home.

Dismantling Sturmiey-Archer Clutch., The Sturmey-Archer
clutches used with the threc-speed and four-speed gear-boxes are
of the single and multiple spring pattern. Dismantlling of either
type is & comparatively simple matter,

In the case of a single spring cluteh, first unscrew the end cap,
uging either a special spanner or a hammer and punch. Note
should be taken that it has » R.H. thread and must be unscrewed
in an anti-clockwise direction. Now unscrew the clutch adjuster
nut which is exposed and has also a I&.I1. thread. The clutch
gpring and eollar can then be removed, allowing the clutch plates
to be withdrawn. Be most careful when doing this to note the
exact position of each plate so as to ensure their being replaced
correctly. If the clutch inserts are thin but otherwise sound,
extra spring tension may be obtained by removing one of the
washers placed under the clutch adjuster nut., After reassembly
be quite sure that the end cap is screwed up thoroughly tight.

With & multi-spring clutch unscrew the gix screws which hold
the clutch springs and then remove the springs and their boxes.
It is then possible to lift off the spring box plate and withdraw
the other plales as in the case of tho single spring clutch., After
reassembly it i important to tighten up fully each of the screws
holding the springs so as to ensure the springs maintaining an
even pressure all round. If this is not done some clutch “ drag™
may occur,

Removing Oil-bath Chain Case Cover. ' carry this out it is only
necessary to remove the footrest arm and distance pieces, brake
rod, yoke end pin and brake pedal and then the securing pin in
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the aluminivm band round the chain cover, after which it is
possible to take away the outside balf of the front chain cover.
The replacement of these parts is quite a simple matter, and the
remaking of an oil-tight joint round the edge of the cover is not
difficult, as a rubber seal is used underneath the aluminium
retaining strap.

Coupling up a Chain. Always reconnect a chain with the spring
link on the sprocket. This makes it perfectly easy, as all tension
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can be resisted by the teeth, and not by stretching the chain by
hand. Also see that the open end of the spring faces the opposite
direction of chain rolation. Alse fit the plate and spring clip so
that they are on the inside of the chain.

Chain Repairs. Chain repairs are rarcly necessary, but broken
rollers may occasionally be found. When they are, they may be
readily repaired with the aid of a box of chain repair parts and a
“Pennant’ chain rivet extractor. IMig. 64 illustrates all the parts
necessary to repair any fracture. Mo shorten a chain having an
even number of pitches, replace by parts No. 80 and 26, To
shorten a chain containing an odd number of pitches, replace by
parts No. 13. To repair a chain with a broken roller or faulty
inside link, replace by parts No. 14. For joining up lengths with
inside ends, use part No. 26.

The “Pennant® rivet extractor is shown in Fig. 65, where the
outer link of a chain is shown ready [or rivet removal, the rivet
which is case-hardened and incapable of being filed down, being
forced through the bush by screw pressure. Before attempting
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to extract a rivet, compress the ends of the jaws to obtain a grip
on the chain roller. To remove completc links, screw down the
punch on to the head of each rivet in turn through the top plate
(Fig. 64). Both rivels should be pushed out from the same side
of the chain. To remove broken links, insert the chain roller
between the jaws and then screw down the punch until the rivet
head is pressed through the top plate. On removing the extractor
the link will fall out.

Play in Steering Head. All play in steering head should be
taken up by means of the domed lock-nut and nut adjustment.
The adjustment should not be too tight, or the balls in the
steering head may be damaged. Keep this bearing well
lubricated. To take up slack loosen the domed nut and screw
down to nut below. It is advisable in all cases when adjusting
the steering head to place a box or some other article beneath
the engine so as to take the weight off the front wheel and allow
the forks to move freely. Also slacken off the steering damper.

Handlehar Adjustment. All A.T.S. machines are [itted with
adjustable handlebars. If the rider wishes to make any adjust-
ments, slacken off the bolts which pass through the split lugs
which connect handlebars to forks. It is important, however,
that these bolts are carefully tightened up after this operation.

How to Adjust the Saddle Position. To adjust the position of
the saddle, the pin and nut at the front (see Fig. 2j should be
unscerewed, and the nutl that fastens the top of the coil springs to
the undercarriage should be glacked off enoagh to allow the saddle
to be moved into whichever of the three positions the rider desires.
Afterwards the pin and nut must be tightened up and the rear
spring again securely fastened down.

Spring Fork Adjustment. To take up any play that may have
developed in the side links, unscrew the spindle lock-nuts on both
sides of the forks and (looking al the machine from the front)
turn the spindles by means of the hexagon heads seen on the left-
hand side until all slack is taken up. Afterwards tighten up lock-
nuts,

The need for adjusting the fork spindles is indicated usually
by a click or creaking noise when the steering is sharply turned.
To ascertain exactly which spindle or spindles require adjusting
turn the stecring head with the fingers parlly over the spindle linl
end and partly upon the spindle lug. The spindles are tightened
by clockwise rotation and, when adjusting, rotate half a revolution
at a time before testing with the nuts lightened. Be careful not
to overtighten the spindles as this will cause unpleasant stiff
fork action.

Removing Rear Wheel. The rear wheel on many 1932-7 A J.S.
machines is of the quickly detachable type. It can be removed
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in 80 seconds! In the case of other models, the wheel and driving
sprocket are permanently bolted together. To remove the wheel

¥ 66. REAR Deracaasur WHEREL REMOVAL
The Jatest pattern detachable rear wheol is shown on page

it iz necessary to defach the rear portion of the chain cover by
unfastening the chain stay fixing. Unscrew the brake drum
anchor pin sufficient to clear the fork ends, and disconnect the
yoke end of the brake pedal rod. Next unfasten the chain by
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means of the spring clip coupling, finally slacking off the spindle
nuts on either side of the fork ends, when the wheel can be dropped
oul. The chain must. of course, be removed first,

To remove the detachable wheel proceed as {follows: On
machines with the detachable wheel put the machine on the stand
and unserew the two pins, holding the stays of the hinged portion
of the rear mudguard to the frame. This hinged portion can then
be swung ont of the way. Now put the machine in gear fo prevent
the wheel rotating, and with
ihe box spanner provided
first ungcrew thethree sleeve-
nuts which pass through the
hub flanges. These three
gleeve-nuts  extend right
fhrough the wheel and rear
hub flange, and screw on to
the three threaded studs on
the driving sprocket. There
are also three plain studs on
the sprocket whicl: act as
dummy drivers. These [it
into the three remaining
holes in the hub flange.
After the sleeve-nuts have
been unscrewed, then un-
screw the centre pin and
draw it out completely, to-
gether with distance piece(s).

Gavcr (1932-5 Hoavyweights) The space now left by the

inner distance piece will en-

able the wheel to be drawn off the driving studs on the sprocket
and removed from the fork ends.

To replace the wheel, push it squarely on to the driving studs
and next (with the digtance piece{s} in position) screw up the centre
pin moderately tight. The three gleeve-nuts can now be screwed
up tightly, afterwards giving a final turn to the centre-pin. It
is exceedingly important to point oul that when the centre pin is
removed, the wheel is hanging on one fork only, so any rough
treatment must be carcfully avoided, or there is greal danger of
straining or breaking the fork end. UNDER NO CIRCUMSTANCES
MURT THE CENTRRE PIN BE REMOVED UNTIL THE MACHINE 1§
JACKED up, and the pin must always be in position before the
machine is run off the stand. If the wheel is difficalt: £o pall
off the driving studs, screw in centre pin a few turns (without
distance piece). This will steady the wheel while drawing off the
driving studs. Periodically test the centre pin and sleeve-nuts with
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a spanner and keep them tight. If the sleeve-nuts are loose a
dull hammering is perceptible at low speeds. If this is noticed,
tighten instantly. If desired, of course, the wheel can be
taken out complete with chain sprocket and brake drum, as in
the case of models without quickly detachable wheels. All wheels
are now dige-adjusting. Don’t allow the hubs to run loosely, but
see also that they are not over tight (page 120). Sidecar outfits
have all threc wheels interchangeable.

To Fit a Tube Without Removing the Wheel. On models
having guickly detachable wheels a new tube can be fitted with
the wheel in position. lever off one side of the tyre cover and
detach the tube in the nsual way. Then remove the centre pin and
distance piece only, leaving the sleeve nuts intact. This will leave
ample room to enable the tube to be drawn out and other cne
passed through. Replace the distance piece and centre pin and
proceed to refit the tube and cover in the usual way.

A Faulty Kick-starter Return Spring. If any difficulty is
experienced with the return of the kickstarter crank after
starting up the engine, this would be due to the spring not having
encugh tension. Mo overcome this dilficulty, the kickstartér
erank should be removed and also the cover for the spring. You
will then notice that the end of the gpring is fitted into the first
of a series of holes to the right. To got additional tension, the
end of the spring should be fitted into one or more holeg farther
to the right, which should produce the desired effect. Under no
circumstances whatever ghould the spring be given an additional
complete turn.

Rear Wheel Alinement. On the right-hand side of the bottom
chain stay is a piece of sheet metal, held in position by a clip,
on some 1932-5 A.JS. models. In the tool kit will be found a {lab
gauge that can be fitted round the rim (see Fig. 67). When
replacing the rear wheel after removal, or after making a chain
adjustment, place the gauge on the rim with the extension to the
right, and sct the wheel so that the edge of the gauge just touches
the plate that is held in position by the clip on the chain stay.
This ensures the wheel being correctly alined, and must he done
before finally tightening up the spindle nuts. Do not atterapt to
unsecrew the clip from the chain stay, as the position of the plate
is set correctly before the machine leaves the factory. It is
important that the gauge should bed properly on to the rim on
both sideg; the best method of ensuring this is to sce that the
hooked end is properly encircling the bead. of the rim. Then pull
the gaumge end into place firmly. Some pressure is necessary to
apply the gauge when the tyre ig highly inflated.

Care of Wheel Bearings. Periodically shake and pull the road
wheels sideways with machine on the stand to sec if there is any
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shake. If any side play exists, adjust dise until «ll play
disappears. Then slacken disc one guarter of a turn and retighten
nut. The wheel should be free enough for the weight of the
valve to determnine its position,

Dismantling and Re-assembling Taper Roller Bearings. To dis-
mantle, release the locking-nut and screw out the adjusting ring.
The dished plate containing felt washer and plain plate will then
drop out. Take out spring ring from the oppesite side of hub
and remove felt washer and holder consisting of two plates and re-
taining ring, the latter being between the two plates. The spindle
c¢an now be pressed or driven out from either end, bringing with it
one of the outer races. The other race ¢an then be driven out.

To re-agsemble, press in outer race on fixed or plain end of hub,
taking great care that it gues in sguare, This race is pressed in about
5 In. beyond its actual position, to enable the felt washer and its
retaining ring together with the two plates to be put in, and the
spring ring to snap into its groove. Care must be taken to put the
plate with the larger hole in last, This is most imporlant. This outer
race can now be forced back until the plates are tight on the spring
ring. "The spindle can now be ingerted, the short end being placed
in fiest. The long end of the spindle musl be on the adjusting side.
The other race can now be pressed in until there is about +; in.
end play in the spindle. Insert plain plate and dished plate with
felt washer, screw in adjusting ring, and graduclly serew down
undil there 18 just a fraction of end play in the spindle. This should
be 001 of an inch.

It is of the wtmost importance that the bearings are nol adjusted foo
tight, as this would ruin them in a few miles. ¥aving got this
adjustment: correct, the locking ring can be put on and tightened
ap, again leking care thal the adjusting ring does not ereep forward
and make the bearings loo tight.

Removing Front Wheel. Disconnect cable yoke cnd from
brake operating lever, remove anchor plaie bolt from fork end,
and after slackening off spindle nuts the wheel will fall out of the
slots in the fork ends.

Brake Adjnstments. 'he brakes resjuire no attention, with the
exception of occasional adjustrnent of the control mechanism.
In the case of the rear brake, this is cffeeted by giving a few turns
to the adjusting dise. The front brake adjustment is carried out in
a similar manncr by linger adjustment on top of the fork girder,
except on the lightweights, where a milled nut is at the side of
the forks. If the ratchet rear brake on an “* Export’™ model does
not operate correctly, it is due to the brake adjustmeni being
either too [ine or the reverse., Move the adjusler at the end of
the brake rod backwards or Torwards unfil the position in which
the ratchet deviee functions perfectly is found.
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Frayed Control Wires. As soon as control wires show signs of
bad fraying, renew. Once they start to wear badly their end is

FRONT BRAKE
-— == ADJUSTMENT

g,

Y1a. 68. 1935 Frovt BrAKE AND FoRE DAMPER ADIUSTMENT

imminent, and should this take place while out on a long run great
inconvenience may be caused. Always keep cables well lubri-
cated at exposed places and where they
bind (see page 84).

Loose Spokes. If spokes work loose
in either wheel, retighten with a spoke
key. Be careful while doing this to
maintain the truth of the wheels. All
spokes should be equally tensioned. On
plucking with the finger they should all
emit a note of the same pitch. The aline-
ment gauge should assist truing the rear
wheel, if this is required. Perhaps the
best method of truing is to hold a picce
of chalk against the rotating rim and
observe by the chalkmarks the evenness
of contact, adjusting spokes accordingly.

Wheel Alinement. This is highly im-
portant, having regard to tyre wear.
Check by means of straight-edges placed [
across the wheels., Needless to say the Fia, 69, Storcar ALNEMENT
axes of all three wheels on a sidecar The distances 4 and B
must be parallel. Some riders prefer must be equal
to make distance 7 }in. less than
distance 4. The method of precedure is self-evident (Fig. 69).
The eycle should be fixed so that it is dead upright or leaning

g—(T.53014) 12 DP.



This document was created for free distributidn in the AJS/Matchless Egroups - do not resell

o OVERHAULING 123

in very slightly. (See also page 45.) On a solo model see that the

board or straight edge touches each tyre at the front and rear.
Tuning for Speed Work. The task before the aspirant to
coveted speed honours, apart from the physical aspects of riding,
may be summed up as coaxing an cngine to “ rev” as fast as
i possible. To do this friction must be reduced to the absolute
minimum, and all moving parts reduced to the lowest weight
consistent with relability, As much gas as possible must be
charged into the cylinder, and the burnt products must be ex-
pelled as completely and rapidly as possible. Therefore, the valves
must work with clock-like precision. The valves must seat
. properly and their spring pressure must be exact, and the valves
E ] should glide frictionlessly in their guides. Valve timing must be
correct to a hair. All cylinder head gas passages and chambers
must be burnished by hand until they offer no * skin friction ”
to the incoming and outgoing gases. Bvery shaft and bush in
the engine must be a perfect fit, dead true, with no friction or
piay, Experiments should be made with various ignition tim-
ings, and the carburettor tuned for speed. Gear ratios should
receive the most careful consideration, and finally the machine
must be put into condition suitable to house so worthy an engine.
1t is all a question of having real mechanical aptitude, plenty
of courage, a good workshep, and making the best use of all of
them. Hours of laborious work are needed to put a machine into
real racing trim, that is to say, to be prepared for seriously chal-
lenging machines of the same class holding speed records. Another
point to remember is this. Out of a batch of, say, 100 engines,
oue engine will be singled out as having an exceplional perform-
T ance. Thiz engine will be installed in one of a firm’s crack

{Messrs. Joseph Lucas, Btd.}

racing machines. Obviously, then, the amateur speedman is up
against a tough proposition. In spite of this, however, many
voung amateur enthusiasts are very successful.

' CARE OF ELECTRICAL EQUIPMENT

As mentioned on page 3, Lucas electric lighting is standard on
all A.T.8, machincs except the coil ignition models, the generator
used being the “Magdyne™ (with detachable dynamo portion)
or E3D dynamo. With the **Magdyno” a 12 amp.-hr. battery is
used with a D142 headlamp (instrument panel models), or
U142 headlamp (no pancl). With the coil ignition models a
PMST Miller dynamo is used in conjunction with a 70T headlamp.

Bulb Replacements, The DU142 and D142 lamps take a double-
filament No. 624 DVMC main bulb and a B.A.S. No. 88 pilot.
The 70 lamp takes a 6V, 18/18W. gasilled main bulb, and a
6V. 3W. 8.C.C. Vacuum pilot. For both sidecar and tail lamps
use similar bulbs.

Fra. 70, Tur Loucas “Maepyno” witHE Covers RemoveD
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Care of Lamps. When replacing a Lucas bulb, serew it out
two or three turns in an anti-clockwise direction. This releases

the pressure on the bulb contacts and enables the bulb to be
readily withdrawn. Be sure the bulb is fitted with the dipped beam
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(Fren © Popular Motoreycting)

Fig, 71, Comyurarok E¥D oF MILLER DynaMo SHOWING SEGMENTS
BEING (LEANED AND Oxe Brusk REMOVED

filament above the cenlve filament. When cleaning reflectors, use
a soft cloth or chamois leather. On no account use metal polish,
but instead a good furniture or car polish.

Battery Maintenance. Always keep the battery (which is of
: the lead-acid type) well charged. ‘When running by day keep the
s headlamp or panel switch in the *“C” position (half full charge)
it for at least one hour daily, and if much night riding is undertaken
: ‘ or the gpecific gravity of the acid solution is 1-210 or below,
3 increage this period. Periodically test the 8.G. with a hydrometer.
On full charge the “Magdyno” should give an ammeter reading
of 4-5 amp. Never leave the battery fully discharged, or the battery
will suffer. Over-charging only results in loss of acid by ' gassing.”
After stopping the engine always turn the switch to the “Orp”

i!
%‘e 9a—(T.53014 )
|
\
|
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position o prevent possible discharge due to a sticking eut-out.
At least once a month remove the vent plugs and examine the
acid level. If thisis below £ in. above the top of the plates, top-up
with distilled water. If acid has been lost by spilling or *‘ gassing,”
replenish with distilled sulphuric acid solution of 1285 8.G;.  Onee
a year renew the whole of the acid. 1f your machine is laid up during
the winter, charge the battery once a fortnight at a garage or
wireless shop.

Running with Battery Disconnected. If this is done on a *‘ Mag-
dyno™ machine i is essential o keep the switch in the “orFp”
posilion.

Commutator Brushes. Before removing the dynamo cover for
inspecting the brushes or for any other reason, disconnect the
positive battery terminal lead to avoid reversing the dynamo
polarity or causing a short circuit. Examine the brushes (Fig.
70) every 300 miles. Clean with a petrol-damped rag if necessary
and sce that they bed down on the commutator scgments. Test
for freedom of movement by holding back cach spring lever and
gently pulling on its flexible lead. It should return to its original
position immediately the lead is released. If the springs are
weak, renew. See page 81 regarding Lubrication.

The Commutator. 'This must be kept free from oil and
carbon dust. Clean occasionally by removing a brush {rom
its holder and inserting part of afine duster held by a suitable
piece of wood against the commutator surface while rotating the
armaturec.

The Cut-out. This prevents the battery discharging through the
dynamo by opening with solenoids the charging cireuit as soon ag
the dynamo voltage falls below the battery voltage. Similarly,
when the dynamo voltage exceeds battery wvoltage it closes
the circuit. Never interfere with the cut-out except to correct
dynamo polarity, in which casge run the engine slowly with the
switch in the ““C’ position and the cut-out contacts pressed
together.

CHAPTER VI1II
THE 1937 A.J.9. RANGH

THE general policy of the makers of AJ.S. machines during
recent years has been the introduction of numerous detail
refinements, concentration on improving the appearance of the
machines, bettering performance and the production of a com-
prehensive range without excessive divergencics in  gencral
gpecification.

Twelve Models Available, Yor 1937 there are marketed exactly
a dozen machines of most refined appearance and remarkably

I, 720 Toe 4-98 e, Sios Varve SineLEe—Moper 3779

good performance. At one end of the range is a small O.H.V,
“two-difty” eligible for a 6s. 3d. quarterly tax and giving very
low Tunning costs, and at the other end the popular Big Twin in
much improved form with its powerful 990 c.c. engine capable of
hauling a heavy family anywhere at any time. With the increased
efficiency of the 0.11.V. engine, the popularity of the side-valve
motor iz waning and the A.J.8. range now contains only one
side-valve single—a fast “five-hundred” with foot gear change,
magneto ignition and finned valve chest. Tt iz interesting and
pleasing to note that foot gear comtrol is now standard on all
machines except the “ Export” edition of the Big Twin. Four-
speed gear-boxes and vertical engines with full dry sump lubrica-
tion are universal; tanks are of generous proportions with a
particularly pleasing finish and attention has been paid to improv-
ing the overhead valve gear which is now automatically lubricated

127
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and contained in an improved rocker-box {from which an oil pipe
is taken to the inlet valve guide. Both valves are totally enclosed.
Much attention has also been paid to improving the design of the
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cylinder finning on all models. All engines have roller big-ends and
anti-slap “ Lo-ex "’ alloy pistons. For trials enthusiasts special com-
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petition models can be oblained. Considered as a whole, the new
range is the “best yet’’ as may be gathered from the accornpany-
ing photographs and should make a wide appeal. The principal

I

Tae Szuspy LookTxG 408 H.P.

1937 A.J.8., RANGE

THe 2-48 u.v, MopoL 37/i2

oDEL 37/8
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features of the 1837 O.1.V. engine are clearly shown in the
sectioned drawing. page 128, and the fullest particulars cah be had
from the makers on request. Electric lighting is fitted as standard
throughout. )

The Side-valve Range. T'hese comprise Models 87/4, 87/2, 87/2A
priced al 52, 73, 73 gunineas respectively. Model 37/9 is a general

purpose 4:98 hup. model ideal for those who faney the proverbial
reliability and stamina of the 8.V. “five-hundred.” As already
stated, it has foot gear change, a [inned valve chest and magneto
ignition. It algo has a car type delachable cylinder head and
valve springs insulated from the heat of the engine. Models
37/2, 37/2A are the English and Export versions of the popular
Big Twin. The former has foot gear change and the latter hand
control,

The Standard Overhead-valve Range. These comprise Models
37/12, 37/22, 87/16, 37/26, 37/8, 37/18 and their prices are 40, 45,
43, 48, 58, 58 guincas respectively. Models 87/12, 37/22 have
2:48 h.p. engines, the former with coil and the latter with magneto
ignilion and two-porl: cylinder head wilh high level exhaust.
Models 37/16, 37/26 are similar machines with a 347 h.p. engine.
Models 37/8. 37/18 are higher powered versions with 498 h.p.
engines, Both have magneto ignition and Model 37/8 has a two-
port eylinder head.

Special Competition Models. Three special competition models
are marketed, namely, Models 37/22T, 37/267, 87/18T and their
prices are 61, 54, 63 guineas respeclively. Kngine capacities are
246 c.c., 347 c.c. and 198 c.c. All have single-port cylinder
heads., crankcase shields, competition gear-boxes., tuned and
polished engines, Trials mudguards, high level pipes, ete. The
general specification is as jllustrated.

INDEX

AccIpeENT, what to do in ecase of,
50

Amal carburcttor, 64

Annual overhaul, 86

haTrERY maintenance, 125
Brake adjustments, 120
Bulb replacements, 123

(CARBON, removing, 93
Carburettor, principle of, 58
Chain adjustment, 105, 111
e-— lubrication, 83

Cluteh adjustment, 114

Commmtator, 126
Contact-breaker, Lucag, 99
——-, Miller, 101

Control system, 33, 36
Crankease, draining, 80
Cylinder, removing, 91

IraNceROUS driving, 48
LYecarbonizing, 89

1iving licence, 27

Dry sumyp lubrication, 74-79
Dynamo lubrication, 81

Knaive lubrication, 33

FLywrEEELS, assembling, 109

I'oot gear change, use of, 111

Fork spindles, 84, 116

Four-stroke engine, principls of,
53-58

(iuaRr control adjustient, 112
(lear-bex lubrication, %1
tirinding-in valves, 93

1Hun lubrication, 84

laNrTToN system, prineiples of, 60
—— timing, 102-105
—— trouble, 90
|nstrument panel, 2
Insurance, 28 -

LUBRICATING oils recornmended,
33, 79

Lubrication, 72

-—— chart, 82

“Magnyro” care of, 81, 100
Magneto, care of, 98
Mechanical lnbrication, 72

NumBER plates, 29, i1

O eireulation, cheeking, 80

tank, draining, 80

! Oilbath chain case, 83, 114

PraToN removal, 92

——- rings, 96

Punp adjustments, oil, 73
Push-rod removal, 90

Qurorry detachable rear wheel, 5

Roan signs, 48

Rocker-box removal, 91

Rockers, O.H., lubrication of, 81,
97

Running-in, 42

SHOOK-ABSORRER, transmission, 7
Bidecar alinement, 45, 121
driving, 44

Sparking plug, 97, 107

Speed limit, 32

Starting, control setting for, 38
Steering head, 84, 116

Taxarion, 26
Tuning for speed, 123
Tyre pressures, 42

VarLve clearances, 87
timing, 106
Valvos, removing, 92

WuezL alinement, 119, 121
bearings, care of, 118
removal, 116

Wiring diagram, 124
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