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INTRODUCTION.

This book is intended to enable the rider to keep his
machine in first-class running order by carrying out
running adjustments and minor repairs as required.
If any point of difficulty arises, however, we are
always pleased to advise. When sending in an cnquiry
or when writing aboul a machine at any time always
state clearly
Engine number and letter (stamped on drive side

crankcase just below cylinder flange).

Frame number and letter (stamped on right side of
saddle Tug).
Model-—e.¢., 417/6 or 4F/5 and year of manufacture.

Running-in.

Proper running-in of the new engine is ol the utmost
importance, as misuse during the first few hundred
miles will lead to poor results and unnecessary expense.
Definite running-in speeds cannot be given, as the
safe limit of speed depends absolutely upon road con-
ditions, etc.  NKeep the engine turning over easily on
small throttle openings, letting 1t rev. rather than
pull slowly on large throttle openings. All motor
cycles leaving our factory are in first-class condition,
but we Ihwf: to leave the running-in to you. What
your engine ultimately becomes ciqmmla upon your
care during the first 500-1,000 miles. Give yourcelf
lasting satisfaction by using restraint until the pistons
and cylinder have become seasoned by constant
heating and cooling and have acquired [irst-class
bearing surfaces and well-fitting rings. A throttle stop,
preventing the throtile being opened more than half

way, is fitted and should be left in position for at least
HOO/750 miles. This fitment will materially assist
the rider in the proper running in of the engine, but
it must not be considered an absolute preventative
of overdriving,

Fuel, Oil and Grease.

Good o1l and petrol are always nece Ssary, but are
s2ven more essential during the running-in period.
We very strongly rummmnd the exe ]uawe use ol
one of the following oils :—



Wakefield Castrol XXIL..
Mobiloil D.
Aero Shell.

Do not use Castrol R or similar racing oils; these
are unsuited to the Square IFour.

Any No. I spirit ol reputable brand will be entirely
satisfactory, and we do not advise the use of benzole
mixtures.

The following greases are recommended for general
use :

Castrolease Mediam.
Mobilgrease No. 2.
Shell Motor Grease Solt.

Instructions for Starting.

The engine will Elh'\'ﬁ}'h‘ start readily if these instruc-
tions are followed :—

Set the ignition one-third advanced, slightly open
the thlottlc —about one-eighth of the total movement
ol the grip—close the air lever and very slightly flood
the carburetter by momentarily depressing the
“tickler " in the lid of the [loat chamber. Turn the
ignition switch on the panel to " oN.”" Now depress
the kick-starter sharply. If the engine has started,

Fic. 1, '
THE CONTROLS. ' @

=}



fully advance the ignition and open the air lever about
half to three-quarters. As soon as the engine 1s warm-—
about half a minute—fully open the air. Note that
when the engine is warm it will probably be better
to leave the air open when starting.

See that the oil gauge mounted in the tank 1s register-
ing a pressure.  Under normal running conditions this
will be about 10-15 1bs.

The Ariel lubrication system is entirely automatic i
action, and so long as the oil sump is kept replenished
it is practically impossible for any trouble to occur.
Hence occasionally verifying the supply by seeing that
a pressure is maintained is all that is required.

If the engine has not started, have {wo or three more
attempts, but do not flood the carburetier any more.
‘Trouble in starting a new machine is more likely to be
due to inexperience on the part of the rider than to
there being any fault present,

If this 1s your first machine perscvere for a few
minutes before starting to look for faultls. If, how-
ever, the engine still fails to start, check over the
following points in the order given. '

1. See that the petrol tap is turned on, and il the
petrol is getting low, sce that the reserve tap is also on.
Malke sure that the vent hole in the petrol filler cap 1s
clear or an air lock will be created. -

2. See that the knurled ring holding the top ol the
mixing chamber in position is firmly screwed down and
see that the carburetter is bolted up tightly on to the
cylinder head ; the flange joint washer will contract
after several heatings. :

3. Test the ignition system. To do this, take off
one of the plug connections and hold 1t just above the
top of the central electrode so that there is a gap of

Lin. to 4in. Now operate the kick-starter. A good
spark shows that there is nothing wrong with the
magneto.  The trouble may, therefore, be either dirty
sparking plug or carburation.

4. To test the plugs, take out one ol them, connect
the high tension wire to the plug terminal, and place
the plug on some metallic part of the machine.  Now
operate the kick-starter and sce il there is a spark at
{he plug points. If there is no spark, it mdicates a
dirty plug and it is probable that all the plugs are n
a similar condition. Takethem all out and thoroughly
clean.
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H. If im the fourth test a good spark was obtained
across the plug points, the plug tested was probably in
sound condition. If one plug is firing correctly, 1t
should be enough to set the engine running, even if
only irregularly, assuming that the other three plugs
are dirty. 1t might- be, ]mw?ver that the plug was
dirty internally and weuld not spark when in the engine.
1f the plug looks Lll]iy take i1t to pieces, clean it, and
also the other plugs; then try kick-starting again.
If the engine still fails to start, i1t i1s probably not due
to ignition trouble, and so check as follows :—

6. Make sure that the throttle slide has actually
moved in response to the movement of the control.
The wire may have stretched, or may even be broken.
IFurther possibilities arc that the sl{;rw—running mixture
adjusting screw may requim resetting, or the throttle
stop screw may require adjusting 5laghtly See details
in carburctter booklet.

7. The Carburetter may require cleaning ; dis-
mantle and thoroughly clean, paying particular atten-
tion to the slow-running jetin theyzt block. Toremove
the block, disconnect the {loat chamber and undo the
large h{*\duon {_{hnd nut immediately below the mixing
chamber hudy lFake hold of the needle jet (the
projecting hexagon centre) and pull down. The slow-
running jel passages are in that part of the jet body
nearest to the engine. Clean out the passages but do
not pok(‘ through them wires or other cleaning “ instru-
ments "’ which are likely to damage or enlarge the holes.
When replacing this jet body, sce that the locating
peg is [itting into the small slot at the base of the
mixing t,hdm]n: Do up the gland nut dead tight,
carefully replacing the {ibre waslltr

8. Check over the leads from the distributor to the
sparking plugs, seeing that they go to theright cylinders
(5ee Fig. 3.)

9. 1fin test No. 4 above, no spark is obtained from
the high tension lead 1t indicates that there is some
fault 1n the ignition system ; check as follows —
Take off the contact breaker cover and try kick-
starting again. I the engine fires, il indicates broken
insulation on the wire leading to thg cut-out switch,
Bind with insulating tape or, as a temporary measure,
disconnect the wire at tlu, contact breaker.
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10, See that there is no tault 1n the high tension
leads, particularly in that from the magneto to the
centre of the distributor cover on the end of the
camshaft.

11. Sec that the contact breaker points are clean
and arc opening and closing as the engine is turned
round. (See Contact Breaker, page 21.)

12, Take off the distributor cover and make sure
that this has not been damaged or cracked. See that
the rotor on the e¢nd of the camshaft is not damaged
and that it is firmly keyed to the shaft ; also note that
the spring metal tongue is making contact with the
carbon centre in the distributor cover. If a start is
still impossible, the trouble would appear to be due
to some internal defect of the magneto.

It is to be assumed that the engine will have started
long before the above list of possible causes ol trouble
has been exhausted, but it may have started and be
misfiring when running under load. In this case :(—

(a) Let the engine warm up thoroughly. This will
take several minutes; a cold engine will not give
of its best.

(b) Possibly one of the plugs is defective ; test each
one in turn by shorting the plug terminal to the en-
gine with the engine running. Listen to the exhaust
note of the engine whilst doing this. If the exhaust
note changes, ¢.e. the engine slows down when the
terminal 1s shorted, it shows that this plug was pre-
viously firing and has now been * cut out,”” so that it
1s not now firing. The plug s, therefore, probably
sparking efficiently. Carry out this test with each
plug. Il when * cutting out ' any particular plng
there 1s no change in the exhaust note and the
engine continues to run at the same speed as belore
“cutting out,” it shows that the plug was not firing
before being *"cut out,”” and it 1s, therefore, faulty. It
should be taken out and cleaned or, if necessary,
replaced with a new one.

(¢) Sometimes a plug will fire up inside the body
instead of across the points. Test as in No. 4. In
this case the test can be carried out with the engine
running. Should the interior plug 1nsulation be
slightly moist with petrol, it makes the test more
severe, but the spark should jump the plug points as
soon as the petrol vapour has cleared away,
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(d) Make sure that the carburetter is quite clean. A
little water or dirt may be partially obstructing one
of the petrol passages, or completely obstructing
one of the passages at intervals.

(¢) See that the taper needle attached to the throttle
slide has not slipped ;  sce page 23.

(f) See that none of the valves are sticking., A
sticking valve 1s most probably due to shortage of (or
unsuitable) oil.  Clean out the baffle and oil pipe to
the rocker box and check the oil delivery (3540
drops per minute).

Hints on Driving.

Always start in bottom gear, changing up one gear
at a time as the engine gathers speed. Always de-
clutch to change gear, Llﬂl{‘ up or down.

]uup the ignition fully advanced for all normal
running. Retard only for starting, and occasionally
Hl:;.)hily retard for hill climbing,

Don’t hang on to too high a gear., Change to the
next lower gear immediately the engine shows s1gns
ol Idhuurnw or, 1l on the level, there 1s any snatch in
the transmission.

Don’t open the throttle suddenly when the engine
IS TUnning slowly ; this caunses pinking.

Don't stand in gear with the clutch held out, or the
cork inserts will overheat and require replacement.

Make necessary adjustments periodically. Don’t
wait until they mwest be made.

THE ENGINE.

Construction.

The general arrangement is as follows :——

The four cylinders are arranged vmiually, and form
the corners of a square. The hx o front cylinders have
conventional type pistons and connécting rods opera-
ting on a crankshaft placed across the frame. The
two rear cylinders have similar conventional type
pistons and connecting rvods operating on another
parallel crankshaft, these two shafts being geared
together by a pair of massive gears carried in an oil-
bath housing, the two shafts being carried on [ive
large ball bearings. The big end bearings are single
row roller, three bearings being carried on overhung

L
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cranks whilst the fourth (No. 3) is of the conventional
built-up flywheel type to take the drive through to the
engine sprocket.

Lubrication 1s by oil circulation from the large
capacity sump.

The valves are mounted vertically in thc cylinder
head and are operated through rockers [rom an over-
head camshaft which is L.hdln driven from the hall-
time shaft.

The compression ratio is dp}noximatclv by to 1.

The cylinders are numbered 1, 2, 3, 4, going round
clockwise, No. 1 being the right hand front.

The Lubrication System.

Mounted in the lower half of the crankcase on the
right hand side, is the single acting plunger pump ;
the drive i1s from an eccentric on the half-time shaft
through the medium of a connecting link. The oil
is drawn [rom inside a submerged gauze filter in the
sump, passes through the pump, through the external
felt pad o1l filter and thence direct to the inner gearcase,
creating an oil-bath for the crankshalt coupling gears.
A small quantity of oil is blown directly into the
cylinder bores through vent holes in the top of the
gearcase, whilst the Dbalance escapes through small
holes below the main bearings into the Ju-u dipper
troughs, creating splash lubrication as the connecting
rod dippers catch the oil. The used oil then drains
down into the sump for recirculation.

The overhead rocker and valve gear is lubricated
separately, a small ‘quantity of oil being tapped off
from the main supply and carried up to the rocker box
by an external oil pipe. Interposed in the main oil
lead between the pump and the external Tecalemit
filter 15 a pressure regulating ball valve. As the oil
connection to the rocker gear is on ‘the pump side of
this valve, screwing up the regulator so that the oil
pressure 1s increased will force more oil up to the
rocker gear; to prevent an excessive feed the oil
passes through a baffle connected to the front of the
rocker box. This baffle consists ol a screw plug in
the o1l passage, the tops of the threads in the passage
being removed so that the oil has to force its way along
the spiral so formed between the threads. A small
thimble-shaped gauze filter is {itted to the balffle
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inlet, and filter and batfle should be cleaned periodi-
cally. TFrom the baffle the o1l passes into the cam-
shaft tunnel via the feed pipe and hole I (Vig. 3).
T'he oil flows both ways along this camshaft tunnel, so
that as the cams rotate they dip into the oil, lubricating
themselves and the rocker lever end pads, and creating
splash lubrication to the rocker lever bearings and the
valve stems and guides. Surplus oil draimns to the
driving side of the rocker box and passes through oil
holes drilled in the end of the box, into the camshaft
chain case where it drips on to the chain, lubricating
this, and creating a heavy oil mist, which lubricates
the magneto {'l1‘ivin;4 chain. This oil ultimately drains
down into the bottom of the two chaincases and so
back into the main sump.

Oil Level in Sump.

Maintain the oil level half to two-thirds of the way
up the flat formed on the dipstick situated forwards
on the right side of the crankcase. This corresponds
to about 3 pints ol oil in the sump.

Notes on the Oil Supply.
Pressure Gauge.

A pressure gauge is incorporated in the oiling system
so that the rider can tell at a glance that the oil is
circulating. The gauge is connected to the delivery
side at a point immediately following the pump, the
pressure being created by a spriug—loaulcd ball valve,

Although a means is provided for varying the oil
pressure, it should be understood that a pressure
registered on the oil gauge simply indicates that the
lubrication system is functioning. The quantity of
oil passing to the engine is governed entirely by the
cfficiency of the pump and the actual engine speed.
Increasing the oil pressure does not increase the
efficiency of the lubrication system or the amount
of oil passing to the engine,and a pressure regulator
is used mainly to facilitate setting the gauge to give a
normal reading ol 10-15 Ib. per sq. inch, although, as
previously described, varying the oil pressure will give
some control over the amount of oil passing to the
overhead rocker gear.

Thepressureisadjusted by meansof thesmall hexagon
headed screw projecting from the centre of the rear
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plug of the two securing the external oil filter to the
crankcase. Turning the screw clockwise increases the
pressure whilst rotating the serew anti-clockwise has
the reverse elfect.

The flow ol oil can be tested by removing the plug
to the right of the regulator when, with the engine
running, oil will be pumped out at this point instead

™

ol passing along the oil pipe to the inner gearcase,
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When [irst starting up the engine alter draining the
sunip ot if the engine has been standing [or some time,
it may be necessary to slack ofl the pressure regulator
beflore the oil will commence to circulate.  If, therelore,
the oil gauge does not speedily show a pressure when
the engine is started, slack the regulator until the oil
starts to leak past, then retighten.

It is practically impossible for the lubrication systent
to go wrong, butin the event ol any slight irl'un'ul'lril.},
in ml [‘Jl{.‘H‘alll ¢ or supply, the trouble will almost cer-
tainly be traced to dirty oil. To remedy -

l. Remove pressure regulator, clean in ]}L.trul and
reassemble as follows: «, Steel ball; b, spring;
¢, adjusting screw and locknut.

2. Clean oil filters (sump, external and rocker box
baffle) and if the oil has been in use for some time,
relill with clean oil.

3. Clean the ball valve and spring, carried in the
cupped plug below the pump body. Access to the
valve is obtained via the plug at the top emd of the
groove running up the side of the crankcase immediately
below the timing chain covers.

Oil Filters.

A ganze oil Hilter is situated in the crankcase sump
and should be cleancd cvery 1000 to 1,500 miles, at
which time the old oil should be thrown away, the
crankcase swilled out to remove sludge, ete., and the
engine relilled with l'I'{Hsh clean oil.  When replacing
the sump filter be sure that the internal oil pipe is
located in the hole through .the gauze and support.
The felt pad oil filter which is situated in the cylindrical
aluminium housing just below the camshaft chaincase
must” be cleaned every 500 to 750 miles unless it 1s
found to contain little dirt or sludge, in which casce the
cleaning interval can be extended. To clean the
[ilter, undo the end plug and withdraw the felt lilter
element. Undo the two locknuts on the centre rod
and so remove the two end plates. Now wash the
[ilter element in petrol. When it is quite clean,
re-assemble, taking care to screw the locknuts as far
down the centre rod as they were 1:-1‘1‘*viuu~sly This is
important, as they regulate the spring tension of the
reliel valve which dllUWs the oil to by-pass the filter if
it becomes thoroughly choked with dirty oil. Do
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