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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. ' @
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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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not omit the fixing spring which is inside the end cap
and which holds the filter element against the shoulder
in the body.

Decarbonisation.

The period for which an engine will run efficiently
without being decarbonised depends to a considerable
extent upon driving conditions. To obtain the best
results the * Square Iour,”” should be decarbonised
about every three/five thousand miles under average
conditions of use. This is a perfectly simple operation
and is carried out as [ollows ——

(1) Remove the exhaust pipes, sparking plugs,
carburetter, distributor cover and rocker box lid.

(2) Disconnect the oil pipe to the {ront of the rocker
box and the connection in the oil gauge pipe.

(3) Unscrew the plug in the tgp of the camshalt

chaincase. This exposes the sprocket securing Dbolt,
which must be removed. Insert into this hole a
flanged collar which is provided in the toolkit. This
collar is somewhat similar to the plug which has just
been removed, but it has no thread, and has a hole
through its centre. Through this hole place the
extractor bolt and screw this up into the sprocket.
This will pull the sprocket off the camshaft. T.eave the
extractor bolt and collar in position ; they will hold
the sprocket and prevent the valve timing being upset
through the camshaft sprocket coming out of mesh with
the chain when the engine is rotated. Do not touch
the small vernier, bolt. Remove the cheese-head screw
on cach side of the extractor. These screws hold the
chaincase up to the rocker box.
. (4) Remove the eight head securing bolts, {ree the
head from the block by gently prising up and draw the
head away on the near side. Take care not to damage
the copper asbestos joint washer, and do not attempt
much prising up on, the camshaft drive side as the
rocker box is spigotted into the chaincase. Note how
the cylinder head washers are fitted, ready for replace-
ment. They must be refitted so that the inside shape
of the washer conforms to the contour of the com-
bustion chamber.

(3) Scrape all carbon from the piston tops and com-
bustion chambers ; clean the joint washers.
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(6) To remove and grind invalves, rotate thecamshall
until all four valves belongingto thetwo fronteylinders
are on their seats. unnav*ll of the distributor cover
back plate reveals two holes in line with the two
rocker spindles.. Obtain a lin. dia. bolt screwed
26 t.p.i., e.g. head lamp bracket bolt, etec., and screw
it into the end of the front rocker spindle. Pulling
this bolt outwards will pull the rocker spindle out of
the case and free the rockers, distance shims, spring
washers, etc. Carefully collect these as the spindle
15 pulled out, and lay out each item on the bench in
the same order. These parts are all interchangcable,
but it is always better practice to replace a part in the
same position. The rear rocker spindle is dealt with
in exactly the same manner. Remove the valve stem
end caps, and put them in a safe place.

To take out the valves, support the valve head and
compress the spring by pressure on the top collar;
the split cones can then be removed.

Note the sequence of numbering the valves. With
head upﬂ-icle down and ports towards operator, the [ront
row are 1, 2, 3, 4 right to left and the back row 5, 6, 7, 8
left to right.

(7) It 1s not necessary to remove the cylinder block
as the piston tops can be scraped clean in position.
If it 1s desired to remove the block, first remove the
camshaft and magdyno chaincases and take olf the
magdyno. The block i1s held by eight studs and nuts
and can be lifted straight up alter removal of the nuts.
Mark the block to ensure replacement in the same posi-
tion or it may be turned front to back. ‘

(8) To re-assemble, proceed in the reverse manner,
cverything is perlectly straightforward but special
note should be made of the following :(—

(a) The head gaskets must be fitted with the greatest
diameter across the cylinder bore, side 1o side, so as to
match up with the contour of the combustion space in
the head. If this is not done the gasket will overlap
the combustion space and lead to pre-ignition. If a
gasket is damaged and requires replacement a new
set of four pieces must be fitted. Ifach side of the gas-
ket should be smeared with a little jointing compound.

(b) When tightening the head bolts, screw all down
to make contact with the head and then go round in
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the order 1, 5, 8, 4, 2, 6, 7, 3, giving each bolt a onec-
cighth turn and then passing on to the next, proceeding
round in this manner until all are quite tight. The
method of numbering the bolts 1s as [ollows - -stand
in front of the machine, facing the engine and number
the [ront bolts. 1. 2 3. 4 from u“ln to tfi and the rear
bolts 5, 4G, 7, 8 {rom left to u;_;ht. When the engine
has been run a short time repeat the tightening as
the gasket will probably give a little. "

(¢) To relit the camshalt sprocket it is necessary to
take offl the outer chaincase cover. First unscrew the
sprocket extractor bolt anrd withdraw the bolt and
collar ; the sprocket will drop down on to the cdge ol
the camshaft bearing housing and will remain here,
keeping the chain properly in mesh with the sprockets,
whilst the chain cover 1s taken olf. Now press the
tension spring up against the side ol the chaincase,
place the retaining bolt through the sprocket and
lightly screw it up into the camshaft.  Rotate the engine
slowly, pressing the sprocket inwards against the cam-
shaft until the sprocket key engages with the camshaft
keyway. Now securely do up the bolt and replace
the chain cover.

(d) IMPORTANT.—Do not forget to replace the
hardened steel end caps on the valve stems or
considerable damage may be done.

Pistons, Rings and Gudgeon Pins.

Pistons.—These are of a special hard, wear-
resisting dllil"ﬂlnmm alloy. Whilst ﬂdequdtuly strong
for proper conditions of use, they are somewhat brittle
and will readily break if given a sharp blow ; therelore,
handle with care when out of the engine, and be par-
ticularly careful not to cause damage when removing
the cylinder block. Replace pistons in the same
cylinder and the same way round. -

Rings.—iston rings must be free in their grooves
and have approximately .003in. side clearance when
new. The gap between the ends of the top ring (new)
is .006-.007in., and of the lower (spring loaded) ring
018-.020,

Gudgeon Pins are fully floating and are retained
in the piston by spring circlips. When fitted, these
should expand into the grooves and fit firmly,

13



Engine Dismantling.

Owners, unless having considerable mechanical
ability, are strongly recommended not to attempt
any dismantling whatever beyond that necessary
for periodical decarbonising, and removal of the
cylinder block for examination of pistons and rings.
The procedure, however, is as follows @-—

1. Remove primary chaincase, including necessary
dismantling of clutch.

5. Take engine from frame.

3. Remove the camshaft chain cover by removing
the eight remaining cheese-headed screws securing the
front of the cover. Turn back the tongue of the lock
washer behind the driving sprocket, dI'ld undo the
securing nul. The camshaft sprocket, chain and half-
time shaft sprocket may now be removed. Next
take off the magdyno chain cover and undo the
magdyno sprocket (extractor provided). The two
half-time shaft chain sprockets, secured to the parallel
shaft by means of a common key, can now be slid off,
and the back half of the chaincase removed : this has
been {reed by the removal of the outer chaincase screws.
Take care not to lose any parts of the camshaft and
magneto chain tensioning devices.

4. The Rocker Box.—To remove the rocker
box from the head first remove the rocker gear and.
valves. Next undo the four securing studs and knock
out the valve guides— these are shouldered and should
be driven from the head into the rocker box. The box
is now free.

When replacing the box, make (uite certain that the
joint faces round the valve guides are perfectly clean
and smooth, and pay similar attention to the joint
faces on the base of the rocker box. See that the
joint packing shims are also perfectly clean, smooth
and dead flat; smear the joint faces with a heat
resisting jointing compound, drop the rocker box into
position, replace the four retamning studs and valve
guides, screwing up the former evenly and firmly.

It can be noi{'(l that the camshalt is carried by a ball
bearing at cach end. The bearings are a press fit in
the rocker box, the driving end bearing being located
endways by a spring check ring, wlu{,h Is sprung into
a groove in the housing after the race has been inserted.
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Fic. 3.

View or RoOCKER GEAR,

This end of the camshalt is [ree to float in the inner
race.  The distributor end bearing is located endways
by the distributor back plate which is spigotted into
the bearing housing.  The camshalt is secured to the
inner ball race by a locknut.

r

« 5. The Crankcase. -Dismantle ihe shock ab-
sorberassembly and takeofl thelargecircular aluminium
plate which carries the drive shaft outer ball bearing.
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This plate is secured by six studs and nuts. It there
1s any difficulty whatever in withdrawing this plate
alter the nuts have been removed insert three screws
into the tapped holes used for securing the primary
chaincase. It will be noted that these holes are
tapped all the way through, so that il three screws are
inserted through the top, bottom and rear bosses, not
using the front boss (so as to form an cqual sided
triangle), and are then screwed up against the face of
the crankcase, they will florm extractors and so draw the
plate off the crankcase and along the driving shaft.
Note the position in which this plate is litted. The
screw holes in the primary chaincase will only register
with those in the plate when the latter 1s in one posi-
tion. Remove the oil filler spout. Now turn the
engine over and undo the stud nuts holding together
the two halves of the crankcase ; these are spaced all
round the outside of the case. The lower halfl of the
case can now be lifted clear,

6. Main Gears and Inner Gearcase. — The
lower hall of the gearcase is secured {o the upper
half crankcase by means of eight studs. Two of the
corner studs are shouldered and are an accurate [it in
their respective holes through the lower half of the
gearcase. The other stud holes arc clearance holes.
After undoing the eight stud nuts, lilt the gearcase
and so expose the main gears. These can be lifted out
complete with the mainshaft bearings. It will be
noted that the two timing shaft side bearings are located
sideways by means ol H pieces. -

With the main gears out, 1t 1s possible to remove
the half-time shaft. Undo the nut securing the large
hall-time gear to the end of the half-time shaftl inside
the inner gearcase ; then pull this gear off the shaff.
It is a parallel push fit and is keyed into position.
The half-time shaft itself is removed outwards, taking
with it the ball race in the outer crankcase housing.

When replacing the main gears, see that the one
marked tooth on the one gear wheel comes in between
the two marked teeth on the other gear wheel.

7. Big End Bearings.—It is now possible to
dismantle these bearings. To remove the three on
overhung cranks prise up the tab of the lock washer
and unscrew the nut—right-hand thread. The tab
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washer and drilled retaining plate can’ then be taken
off and the connecting rod with outer race slipped out.
The rollers will fall out, when the 1nner race can be
pulled off the crank by hooking an extractor round the
back of the outer flange. The outer roller race 18 a
press fit in the big end of the connecting rod.

Note that the thread projecting from the crank
centre is actually the outer end of a bolt. The bolt
head is located in a recess formed in the back ol the
crank web, a suitable peg preventing the bolt rotating
as the nut is tightened. This peg is on the under face
of the bolt head and locates in a hole in the recess.
Before tightening the nut, make sure that the peg is
“home " in its hole.

To dismantle the big end bearing on the tragsmission
side of the rear crankshalt, undo the nut which secures
the outer flywheel and main drive shalt to the crankpin.
This crankpin is a taper fit in the flywheel, and the
wheel and shaft can be pulled off by normal methods.
The bearing construction is the same as for the other
cranks. To secure correct alignment of the outer
drive shaft and the gear mainshaft when re-assembling
this outer flywheel on to the crankpin, insert a seven-
sixteenth inch diameter ground steel bar through the
two holes which will be found opposite the crankpin
in the outer flywheel and inner crankweb respectively.
Securely pull up the flywheel on to the taper, and see
that the retaining nut is dead tight. No locking device
is used. With the shafts in proper alignment, the
eround steel bar should be capable of being easily
rotated with the fingers.

Rods and bearings should preferably be re-assembled
on to their own cranks with the rods the same way
round.

Engine Re-aésembly.

l. Main Gears and Half-time Shaft.- -Pay
very particular attention to the fitting of the main
bearings into their housings, and do up the gear
case stud nuts, not forgetting the split pins. Do not
overdo the tightening or the stud may strip the alumin-
ium thread in the crankcase. Iit the pump and
pressure regulator into the lower half of the case and
also the sump cover with gauze {ilter. Make sure that
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the joint faces of the two halves of the case are absolute-
ly clean and dead flat. Any small bruises or small
burrs on a joint face should be smoothed down with
a dead smooth file. Fit the two halves of the case
together, making sure that the oil pump connecting
link is properly located on the balf-time shalt eccentric
and that the pump plunger is located in the pump
body. 1f new pump parts have been fitted be suve thai
the plunger 1s not bottoming in the pump body. The
two dowels at the ends of the case will attend to correct
case alignment. A good jointing compound such as
Shellac Cement, should be used on this joint face,
and the securing bolts should be done up evenly and
tichtly. Work across from one bolt to another, doing
each oné up a little at a time in a manner similar to
that adopted [or tightening the head bolts. This
ensures that there 1s an even pressure on the joint
face all the way round.

2. Cylinder Block and Pistons.—Before litting
the cylinder Dblock, the pistons must be fitted
to the connecting rods.  See that each piston is fitted
into its own cylinder and make sure that it is replaced
the same way tound. When placing the cylinder
block into position, be particularly careful not to
damage or distort the pistons and sec that the piston
rings are carefully worked into the cylinder bores.
A little temporary carelessness will easily damage a
piston or break a piston ring. The simplest way to
replace the ‘block single handed is to obtain two stecl
strips approximately Yins. long by lin. wide by ;in.
thick, and place these longitudinally on top of the
crankcase and touching the connecting rods so that
one strip bears agamst the two nearside rods and the
other against thv two offside rods. Now rotate the
engine until all four pistons are resting firmly on the
two strips when it will be found a very simple matter
to lower the block inte position without damage.
Note that if new spring piston rings have been [itted
the engine will be quite stiff to turn until it has been
run for some little distance.

3. Theremainderol the re-assembly isquite straight-
forward if procecded with in the reverse manner to
the instructions given on dismantling and re-assembly
alter decarbonisation.  Reference to the notes on the
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timing gear will also be useful, particularly for the
final valve timing.
5 Bt Timing Gear.

The timing gear of * dSquare Four ' 15 perfectly
simple, and absolutely straightforward in replacement
if a few simple instructions are carried out. The
actual 2 to 1 reduction between the engine crankshaft
and the camshaft is brought about by the small gear
on the front crankshaft meshing with the larger gear on
the half-time shaft. The large gear lits wn,h tl‘lL boss
up against the shoulder on the hall-time shaft. “These
two gears are inside the centre gearcase. ‘The half-
time shaft has one plain bearing in the wall of this
centre gearcase and the other bearing (a ball) in the
wall ol the outer crankcase. Keyed on to the outer
end of the half-time shaft 1s the magneto driving
sprocket and then the camshaflt driving sprocket.  The
large sprocket, z.e. the magneto dnvmn sprocket, fits
with the small boss inside, whilst the camshaft driving
sprocket should also be put on with the boss inwards.

The camshaft sprocket is keyed and bolted to the
end ol the camshaft and has the same number of teeth
as the driving sprocket, the reduction having already
been brought about by the half-time gears. ‘These
two timing pinions inside the main gearcase, are keyed
to their respective shafts, whilst the two sprockets
alrcady mentioned are also keyed to their shafts. The
valve timing is therefore {ixed, except for the variation
brought ahcmi by altum;_, the mesh of the interior
tumnu gears, or by dltum'r the mesh of the two chain
.‘n})l{}LLLth with the camshaft chain, To el accurate
adjustment of the valve timing when fil'bit assembling
the engine, a vernier arrangement is incorporated in the
camshaft sprocket. During the ordinary course ol
re-assembly, that is to say, so leng as the reduction
gears inside the centre gearcase are not disturbed, it is
quite unnecessary to disturb the vernier setting.
Assemble the hall-time shaft sprocket, rotate the engine
until No. 1 piston is at top dead centre, and then turn
the camshaft clockwise, when looked at from the driving
end, until the inlet valve of No. 1 cvlinder has just
commenced to open (this valve commences to open
with the crank 10° before top dead centre). Slip the
camshaft sprocket into position on the end of the
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camshalt so that the key is engaging with the keyway ;
slip the chamn on to the lower sprocket, taking care not
torotate the engine, and pull the chain up into position.

It will then be found that the tecth on the camshaft
sprocket are in line with the side-plates on the chain ;
that is, the chain and the sprocket are ready to mesh.
Mark one ol the teeth of the camshaft sprocket and the
corresponding side-plate of the chain, slip the sprocket
off the camshaft, insert it into the chain, so that the
marked tooth is in mesh with the marked hnk, and then
shp the sprocket back on to the camshalt and tighten
up with the centre bolt. 1f the instructions have been
followed out correctly, the timing will be right. If an
error has been made the timing will be one or more
complete teeth out.

The operation of the vernier adjustment is as
follows :— - The camshaft sprocket is actually a plate
carrying 17T on its periphery and having 16 small
holes concentric with the centre of the sprocket, see
IF1g. 2. This plate is secured to the large centre
boss by means 0[ a small peg and lock screw which go
through two of the outer holes, and by the large centre
bolt which holds this sprocket assembly on to the
camshaft. The sprocket centre piece has two holes
diametrically opposed to one another for the location
of the peg and lock screw. This lock screw 1s a clear-
ance fit in the sprocket plate hole and screws into the
main member. The peg is of thicker diameter in the
centre than at the ends, and as the holes in the sprocket
plate are dished at the back, as is also the single hole in
the sprocket member, this peg is retained in position
between the plate and the boss. Il therefore, the
sprocket plate and boss are freed from the chain and
rotated anti-clockwise one tooth, the assembly will have
moved anti-clockwise by one-seventeenth of 360°.
Remesh the chain in this position, free the sprocket
plate from the boss, and rotate the plate anti-clockwise
so as to bring the peg and locking screw into the two
holes next to those previously occupied ;  the sprocket
will now have moved anti-clockwise 1/16th ot a turn.
When the sprocket assembly is rotated forward so as
to bring the key into register with the camshatt keyway,
the nett effect 1s to nmlm the valve timing earlier by the
difference between 1/16th of a cycle .:md 1/17th of a
cycle ; that is approximately 2-2/3°,
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The correct valve timing is —
Inlet valve opens 1/32 in. or 10° before T.1D.C.
Inlet valve closes 1132 in. or 50° after B.D.C.
lExhaust valve opens 13/32 in. or :“:.'"“; belore 13.1D.C.
Exhaust valve closes 3/64 in. or 137 alter 'T.1D. i

Valve Clearance Adjustment.

Keep the adjusters on the rocker arms adjusted so
that there is just no clearance between the adjuster and
valve stem end cap when the engine is cold. With
correct adjustment, the rocker should slide back
lleuly f.llon;, the spindle after being pushed against the
spring spacing washer between adjacent rockers. All
adjustments must be made with the valves closed.

IGNITION SYSTEM.
Distribution.

The ignition system is perfectly simple, an erdinary
180° magneto being used. This magneto runs at
engine apeenl and thercfore provides two sparks per
revolution. There is a single high tension lead from
the magneto pick-up to the centre of the distributor
cover. The current is carried across from this centre
lead to each of the four contacts on the distributor cover
by means of the rotating centre piece Z (IFig. 3). This
composition end piece is an easy push [it on to the end
of the camshaft and is located by means of a key,
moulded inside the end piece, engaging with a keyway
cut in the camshaft. ‘This centre piece can, therefore,
be only pushed home in the one position. The connec-
tions between the distributor and the different sparking
1 lugs are clearly shown on Fig. 3.

The firing order is 1, 2, 3, 4.

IKeep the contact breaker points clean and correctly
adjusted. Attention should only be required every
2,500 miles or more. To adjust the points, remove
the cover and turn the cngine round slowly until
the points are seen to be fully open. Now, using the
magneto spanner, slacken the l{)(,lmut and rotate the
[ixed contact screw by the hexagon head until the
gap is set to the thickness (.0127) of thegauge (rivetted
to the spanner). Tighten the locknut, seeing that this
operation does not move the fixed contact screw.
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It is particularly important to keep the contact
breaker free from oil and petrol or rapid burning of
the points will occur. If they Dbecome blackened
they may be cleaned with very fine emery cloth and
afterwards with a cloth moistened with petrol ; clear
away all traces of metal dust and let the petrol dry off
before replacing the contact breaker.

To remove the contact breaker from its housing
for cleaning, undo the central hexagonal headed screw
and gently prise up the contact breaker ; it fits on a
tapered and keyed shaft. The points are most easily
cleaned if the contact arm is lifted up off its pivot after
swinging aside the flat locating spring. Whenreplacing
the contact breaker make sure that the projecting key
on the tapered boss is engaged properly with the key-
way in the shalt. Also see that the sccuring screw 1s
tight, but do not use undue force or the threads will
be damaged.

Further information concerning the ignition and
electric apparatus will be found in the Lucasinstruction
boolk.

Magneto Timing.

To sel the timing, remove any sparking plug and
release the magneto sprocket from the taper on the
armature shalt. Rotate the engine until the piston
i1s B in. belore top dead centre—it does not matter
whether it is the end of the compression or exhaust
stroke—and set the ignition control to full advance.
(Nore.-—Be sure the contact breaker cam ring 1s res-
ponding to the movement of the lever.) Move the
contact breaker in the direction ol rotation until the
points are just separating and tighten up the chain
sprocket, taking carve that this operation does not alter
the setting. It 1s adwvisable to check this setting
because of its importance.

The Sparking Plug.

The sparking plug can greatly influence the per-
formance of the engine. [ispecially on the O.1L.V.
engines is 1t necessary that best quality sparking plugs
should be used.

s
Lz



It is occasionally necessary to dismantle the plug and
thoroughly cleanse the inside. This is most easily
done by holding the gland nut (small hexagon) in a vice
and unscrewing the plug body (large hexagon). Do not
scrape the mica on the central electrode, or this will
be liable to flake off and cause pre- 1g111t10n Use only
a clean rag moistened with petrol. Clean the carbon
from the inside of the body with an old penknife. When
re-assembling, do not forget the copper washer. Screw
up tightly and re-set the points to the correct gap—

.020in. to .025in.

We recommend the following plugs :—ILodge H.D.14
or H.14 for running in and slow touring, and Lodge
.53 for harder driving and sidecar work after the
running in period. -

THE CARBURETTER.

Riders are strongly advised not to alter needlessly
the carburetter setting: INeep the carburetter clean
and periodically empty sediment and moisture from the
float chamber. Note that the size of the main jet
controls mixture strength from approximately three-
quarter to full throttle, whilst the positioning of the
taper needle which is attached to the throttle slide
controls the mixture between approximately one-
quarter and three-quarter throttle. As the taper
needle and needle jet wear, the mixture is richened up
over thisrange ; thiscan be compensated for by lower-
ing the nced]v {a e., securing in a higher notch). When
all adjustment has been taken up, both parts must be
replaced.

The standard setting is:—No. 90 main jet: No.
4/4 throttle slide ; tagper ncedle secured in the third
notch from top when new.

For further details of carburetter tuning, see the
booklet 1ssued by Messrs. Amal,

THE TRANSMISSION.
The Gearbox.

It may Dbe said in general terms that the amount of
power developed by a motor cycle engine depends
upon () The amount of gas burned at each power
stroke ; (2) The number of power strokes obtained per
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minute, ’J‘In* [irst condition is controlled by the
position of the throttle lever and the second by the
speed at which the machine is being driven, and the
gear ratio employed.

Always recollect that a motor cycle engine gives the
best results in all ways when it is running easily. It
should not be driven at low engine speeds on large
throttle openings as this causes *“ snatch ' and harsh-
ness i the transmission, leading to rapid tyre wear,
worn bearings and unevenly worn chains. At the first
sign of harshness when hill-climbing or running slowly
on the level, change down into a lower gear.,

Recollect, a gearbox is provided for use.

Lubrication —The gearbox should be topped up
every 1,000 miles with 2-3 ozs. of one of the recom-
mended greases.  The [illing plug is behind the kick-
starter case,

Do not forget to lubricate all the joints and pivols
in the gear-operating mechanism and to grease the
(‘I‘u.l()‘-:el mechanism via the grease nipyp:le on top of the
cover.  Greasers are also providel for the IK.5.
lever h{‘um”, and for the spiral gears {or the speed-
ometer drive,

Clutch Adjustment.

Adjustment to the clutch plates and springs 1s rarely
necessary, and all 1s correct as long as the spring nuts
stand level with the face of the spring plate. After
adjusting the clutch, sze that the soring plate lifts
equally ; if not, the nuts shoull be cased off on the
low side and tightened on the high side until it does.

Ifor correct operation and w 11.]11]1‘1»”11 of the clutch
there should always be 1/64 in. clearance between
the ball C in the clutch (}pcmting lever & (sce PFig.t4)
and the end ol the operating rod D.

The cable adjuster on the gearbox should be set
to keep the operating lever It in such a position tha
the Bowden cable is subjected to the minimum of
bending; then adjust A and B3 to give the required 4 “
clearance.

A clutch which sticks when the machine has been
standing can be {reed hy depressing the kick-starter
with the clutch held * aut "’ before the engine is started.
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To Dismantle the Clutch.

Remove the chain case—outer hall only, oil bath
models—and then undo the four spring retaining nuts
projecting through the spring plate, when the clutch,
plates can be withdrawn. Care should be taken to
re-assemble them in the correct order. The [irst
plate to be put in is the thick plain plate, thenafabric
inscert plate, and a plain plate alternately, finishing
with a plain plate.

To Take off the Clutch Centre.

Remove the clutch plates, undo the securing nut on
the end of the mainshaft, and pull off the clutch centre
which is splined on the mainshaft. This leaves the
clutch sprocket (catried on a roller bearing) and outer
clutch housing in position on the shaft. TPull the
sprocket endways off the shaflt taking care not to lose
the rollers as they fall out: The order of re-assembly
is :—(i) Plain Washer, (ii) Inner roller race, rollers and
sprocket, (i) Plain washer, (iv) Clutch centre, (v)
Securing nut.

IIIIIIII

-
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PG, 4.

Crurtc WIRE ADJUSTMENT.
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Gear Control Rod.

Engage second gear and sece that the gear lever is
centrally placed i the second gear gate through the
quadrant. I[ not central, adjust by remowv.ng the
joint pinin the fork end at the lower end of the control
rod and rotating the fork-cnd. Slip the joint pin into
position and check the gear lever in cach of the other
gears: 1in top and Dbottom it should not be hard
against the end of the quadrant.

Engine Shaft Shock Absorber.

To dismantle the shock absorber assembly, undo the
locking sleeve, when the spring collar, spring, shiding
member and engine sprocket will come away. The
driving member can be pulled off the taper on the
mainshaft by means of an extractor.

Note that the shock absorber spring is not adjustable
for tension ; keep the locking sleeve screwed right up,

r

The action 1s lubricated by the oil in the primary
chaincase.

Primary Chain Adjustment.

Chain adjustment is effected by swinging the gearbox,
which 1s pivot mounted, back or forward as required.
Slack off the pivot bolt which is below the gearbox and
which passes through the two lugs on the cradle tubes ;
similarly, slack off the clamp bolt passing through the

engine plates above the gearbox. At the t(}]: rear
extremity of the offside engine plate, will be found the-

eccentric adjusting d(‘VI{_L. l.oosen the large locknut
and slightly rotate the hexagon ended centre; this
swings the box about the pivot bolt, varying the chain
~tension, Adjust until the primary chain has approxi-
-~ mately §in. up and down movement midway between
the sprockets, at the tightest point. Re-tighten (i)
eccentric locknut, (i1) clamp Dbolt, (i11) pivot bolt.
Check hand gear control adjustment.
Rear Chain Adjustment.

Slack off the two rear wheel spindle nuts k£ (lFig. 5)
and adjust by rotating the screw adjusters I{; turn
each adjuster by an equal amount. The rear chain
should have approximately gin. movement at the
tightest point, midway between sprockets.
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Chain Lubrication.

The primary chain is lubricated by dipping into the
oil in the case. Maintain the oil level up to the ** Oil
Level Plug,” but do not overfill or the o1l will get into
the cluteh and cause drag.

Rear chaimm lubrication is carried out by a necedle
valve controlled overflow from the primary chamcase,
just behind the cluteh dome ; this overflow only works
when the engine is running.  Obtain the cerrect setting
by trial on the road ; turn clockwise to decrease the
supply and vice versa. Replenish  the primary
chaincase as necessary -probably every 200300 miles.

WHEELS AND BRAKES.

Front and Réar Wheel Bearings.

These are taper roller ; the outer race is pressed into
the hub whilst the mmner race is a light sliding 1t upon
the spindle.

To adjust—Slacken outer spindle nut 1£ (IYig. 5) on
side opposite brake drum ; hold inner cone adjusting
nut G and loosen outer locknut H.  Adjust inner nut,
and then, still holding this inner nut, tighten the lock-
nut and the outer spindle nut.  When the bearing is
correctly adjusted there must be just the slightest
slack as measured at the rim. '

w1, b,

Riar WHEEL AND DBEARING ADJUSTMENT.
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To remove bearvings — -Remove wheel from [rame,
Take off brake plate (see under DBrakes). Screw off
the two thin locknuts, and tap wheel spindle out towards
the brake drum side. Now prisc off the dirt excluding
disc.  The inner bearing with rollers and cage will then
come out complete ; each side 1s the same. Do not
attempt to remove the outer race—unless damaged-—
as this is pressed into the hub.

Lubrication ~—The hubs should be greased every
1,000 miles, using a medinum bodied grease.  As soon
as grease begins 1o leak past the dirt excluding washer
it indicates that the hub is full and no more grease
should be inserted or it will be forced into the brake
drum, with a serious reduction in brake efficiency.

Brakes.

To remove the brake plate complete with brake
shoes and fittings, remove the spindle nut on the brake
drum side ; insert a thin spanner on to the hexagon
between the fork end and brake plate and loosen this
nut a half-turn. Disconnect the brake rod (and: chain
onrear wheel).  Undo the other spindle nut and remove
the wheel. With the front wheel, also undo the anchor
bar holding the brake plate ; this need be unfastened
at the top end only. 1l the brake plate locking nut
(previously slackened) 1s removed, the brake plate
will slip straight off the spindle.

Lightly grease the brake cam and fulcrum adjust-
ment device, also brake cam spindle and joints,

To re-assemble, reverse the order given and sce
that :—Rear Wheel : the brake anchor pin is in
engagementl with the slot in the brake plate arm,
I'ront Wheel :  the anchor bar 1s securely replaced.

Adjustment.

The rear brake i1s [itted with a fulcrum adjuster and
all normal brake adjustment must be made by rotating
the square-ended fulcrum spindle situated in the brake
plate diametrically opposite the brake lever bearing.
Turn clockwise to compensate for wear.  The lmnd
adjuster on the front end of the brake rod must be
slacked off whilst the fulerum adjustment i1s made.
When the fulcrum spindle will turn no further, re-
tighten the hand adjusting nut until the brake pedal
hias only a trace ol idle movement,
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Adjust the front brake by means ol the hand ad-
juster on the lower end of the brake rod.

FRAME PARTS.
Front Forks.

Adjustient and Lubrication.

To adjust the fork spindles, slacken the fwo hexagon
locknuts—one at each end of the spindle—and rotate
the spindle by means of a spanner placed on the squared
end. Rotate anti-clockwise to tighten and clockwise
to loosen.

Note carefully that retightening the locknut at the
end of the spindle which 1s not squared, will tighten
up the adjustment. Therclore, adjust a little at a
time, tighten locknut and test. When the final
adjustment has been made, secure the locknut at the
squared end.

The reason that tightening the locknut affects the
adjustment is that the spindle at this end is steppe,
the shoulder bearing up against a corresponding
shoulder in the hole through the link. When the lock-
nut s loosened, the link moves away from the shoulder
on the spindle and exira clearance therefore develops.

For correct fork spindle adjustment, the knurled
washers next the side links should just rotate easily.

The fork dampers are adjusted by mecans of the
hand nut on the off-side lower {ront spindle only. INeep
the spindle screwed right home in the near-side link
and the locknut tight.

I'or the best results, the forks should have a free
action, with just sutficient damping to prevent exces-
sive fork bounce on bad roads.

Grease the fork spindles every 3-400 miles. A
grease gun is provided in the tool kit.

Steering Head Adjustment.

When adjusting the head bearings it is advisable to
take the weight off the front wheel by putting a block
under the crankecase ; also slacken the steering damper
right out. Now loosen the bolt through the ball head
clip. Above the clip are two thin nuts ; slacken ol
the top one—a locknut—and adjust by means of the
lower one. The steering should be quite free, but there
should be no shake in the handlebars. Carefully re-
lock.
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Lubricalion.
Two grease gun nipples are provided lor the two head
bearings. Grease here every 1,000 miles,

Resilient Handlebar Mounting.

The handlebar is carried in a bracket in which it is
lixed through the medium ol compressed rubber rings.
The two large compression nuts must always be kept
screwed up hard in order that the resilient mounting
may work elfectively.

Steering Damper.

The action of the steering damper is to make the
steering much stiffer. It 15 extremely useful for
combination work and high speed solo work, particu-
larly on rough roads. Do not tighten up the damper
more than i1s necessary, and remember to slacken 1t
off whilst reducing speed, as stifl steering at low speeds
1s very unpleasant and, on occasion, very dangerous.
The damper is controlled by the rotation of the black
hand knob projecting above the centre of the handle-
bars ; turning clockwise increases the damping.

To dismantle the damper, support the front wheel
off the ground by means ol a box under the engine.
Unscrew the damper knob and remove the anchor
plate bolt and star washer fixing nut. To take out
the tie rod which passes through the column, remove
the lower rear fork spindle.

When re-assembling, notfe that the nut securing the
star washer screws up to a small shoulder, leaving the
star washer free to rotate ; take care not to tr ap the

washer.
Petrol Tank.

The petrol tank is secured by four set-screws, cach
having two rubber washers and one plain steel washer
and locked with awire. The thick rubber washer goes
next to the tank. The set-screws should not be
screwed up too tightly.

If the tank has to be taken off, the cross pipe connec-
ting the two sides must be removed, and the tank
should, therefore, be emptied. Nofe-—As this pipe
comes below the tank, it is liable to choke with sediment,
etc. 1f, thercfore, the petrol capacity of the tank
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appears to diminish take ofl this pipe and clean, so
that there is a free petrol {low between the two sides of
the tank.
Lo remove filler cap —Slacken centre screw, rotate
filler cap a quarter turn anti-clockwise, and Lift up.
To wveplace cap - -Drop into position, turn cap
clockwise as far as possible and tighten centre screw.
Reserve Petrvol —A two-level petrol tap is provided.
Always run on the main supply, then, when this is
exhausted, the tap can be turned to the reserve position
and the tank replenished at the next opportunity.
I'ind out how far the machine will travel alter turning
the tap to reserve and you will then know lor luture
use that petrol must be procured within this distance.
Do not forget to close the reserve tap after filling up.

Fwarts 2- [evel Cork-seated Petrol Tap.

oy

To open main supply pull out knob ** PPull on.
To open veserve supply pull ont knob *° Pull reserve
The knob ** Pull on " nust also be left Upun.

T'o close tap push in both knobs.

To lock tap open give quarter turn to plunger after
pulling out.

Adjustment of corks. As the corks wear with use,
adjustment can be effected as follows :—Undo the
small hexagon lock nut outside the knurled knob
marked * 1’1111 on'" or “ull reserve’ as required.
Then with a small screw-driver, give the adjusting
spindle—projecting through the centre of the knob—
a half or full turn in an anti-clockwise direction and
re-tighten the locknut.

To renew the corks. Take out the small grub screw
at the side of the tap and pull out the plunger complete.
IFit new cork, replace plunger and adjust. DPut back
grub screw.

Speedometer Fitting.

The specdometer is fitted in the panel and can
easily be removed after taking off the panel. To
detach the lower end ol the driving cable from the
gearbox take out the grub screw in Hw face of the box
and pull out the mbh:' Note : —On 3-speed machines
also pull out the specdometer driving spindle or the
spiral gears may be damaged if the layshaft is rotated.
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Adjustable Footrests.

These consist of six parts. Two adjustable rests
(with rubbers), two footrest supports, a footrest rod,
passing through the engine plates, and a distance tube
between the plates. The rests are held on to the
supports by a taper, the supports being held 1n position
by the rod, and prevented from turning by two pegs
on the engine plates which engage with recesses in the
supports.

To Remove ov Adjust the Rests — -Slack off one nut
on the end of the footrest rod until the spring washer 15
just tree. With a heavy hammer or mallet give the
inner end of the footrest a smart blow to release the
taper ; the direction of the blow must be such as to
rotate the rest about the support. Strike the other
rest in the same manner.

It is unnccessary to slacken the other nut and il
the nut which is slackened is undone too far the support
will disengage with the peg and rotate, so preventing
the taper joint being broken,

Set the rests in the position required and securely
tighten up the nut. Note that if foot gear change is
fitted the right-hand footrest is non-adjustable.

Rim Sizes and Oversize Tyres.

The rims used for the 3.25” x 19" wired-on tyres
are size WM2-190 (217 x197). OSuitable oversize tyres
for this size rim, are 3.50”7x19” and 4.00” x19”, but
this latter size is better mounted on WM3-19 (3”7 x 197)
rim. As regards clearance, there will be ample for the
3.507x 19”7 cover, but the 4.007x 19" cover will run
‘ather close to the rear chainguards ; in general, this
size cover can be fitted if the guards are given a slight
set away [rom the wheel.

Tyre Pressures.

The recommended minimum inflation pressures for
]Juulnp Cord Tyres in 1bs. per sq. in. are as follows :(—
solo, 3.25—19 in., 18 front, 23 recar.
huim.ar, 3.2 HJ in., 19 front, 28 rear, 10 sidecar.
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Wheel Alignment.

Solo Machine.

Procure a plain board about 6 {t. long, 4 in. wide,
and 1 in. thick. One edge must be planed perfectly
straight and square. With the machine on the stand,
place the straight edge of the board alongside the two
wheels. By 511511113»' turning the front wheel, if neces-
sary, the board should touch cach tyre, frontand back,
on both wheels. 1If it does not do so, adjust the align-
ment of the back wheel by means of the adjusters
provided (see rear chain adjustment). If this align-’
ment cannot be obtained the frame or lorks are probably
twisted.

Sidecar,

The combination must stand on a smooth level floor.
Place a board alongside the wheels of the machine ;
these must be in line as described above.

Procure a second board similar to the [irst one and
place this with its edge touching the sidecar tyre.
Measure the distance ““ A" in the diagram, which
should be taken as near to the back tyre as possible.
Similarly measure the distance *“ B,”’ taking this as
close as possible to the front tyre. These two d!Std.llLL‘-.
should be equal in running, but in practice 1t is per-
missible to have *“ B'' about }in. shorter than “ A"
with the machine stationary. This ensures that the
wheels are in correct alignment.

An incorrectly dIIUllCd sidecar can seriously affect
tyre life. llence, Ll](?L;l\. over conncctions occasionally
and test the wheels.for alignment. Also see that the
motor cycle is upright.

IFiG. .
MerHon oF TESTING WHEEL ALIGNMENT.
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Sidecar Connections.

The Ariel Sidecar Chassis i1s a special design of
triangular construction with 3 point connection ; due
to the special design a fourth point connection is
entirely unnecessary. T'he [ront and rear connections
arc ball jointed and should be kept locked up quite
tight, so that the ball has no apparent freedom inside
its hommﬂ (Make guite certain that the locking
ring is secure). This connection casily adjusts itﬂelf
to ‘:II it movement and occasional graphite greasing
will prevent any tendency to squeak.

Wheel alignment is obtained by sliding the drop arm,
from the rear ball joint, along the sidecar [rame tube.

Vertical alignment of the motor cycle is obtained by
means of the screwed yoke end at the top of the seat
pillar connection tube. lurther adjustment is avail-
able by sliding the chassis clamp lug, to which the tube
is attached, along the [rame ; keep the ball headed
pinch bolt at right angles to the connecting tube.
Grease periodically the sliding joint at the bottom ot
this tube. The motor cycle should be perfectly
upright or even leaning very slightly outwards; on
no account allow it to lean in towards the sidecar.



e — e . — Y T ol e e . e

| 0¢6S | 0ust | 098¢ | 0863 | 0861
| | 0639 | 00F¢ | ¢6FF | GRek | 0022 | 96LI
. | “ | 0%49 | ©0uS | G88F | Cl0F | 097€ | oFFzE | 08uI
| w 08G9 | 099 ' 080G | 08SF | 02L& | OFTE | S0CF | USRI | $¢3T
| | COTY | C69¢ | GBLG | 00¢P  OS6E | 0BFE | UPRG | UGG | OTLL | SEIL
| | | 068 | G026 | OSTG | SOuF | GFTF | 9208 | GIIE | 0BST | 0L0Z | SCCT | 90T
| | 0509 | 089S | 0BG | 099F - 06TF | 02L& | 09G€ | 0BLG | 088G | 09T | 96ET | 086
0GE9 | OBSC | 0LPS | 0S0¢ | OFOF | OIZF | C6LE | 0LEE | GF6T | $BUG | 8OTG | FSOT | GYET | £F

0339  SEST | OFPS | 0S0C | 000F | SL3F | CReE | 00¢E | OTIE | UZLT | OSEE | GF6T | €9CT | €I | 812

| 0T09 | 0¥0¢ | 998C | OSSF | OT9F [ OBTF | 996 | ©268 | 000% | 939G | 6% | QLRI | €OST | SETT | 192
0909 | STLG | OSSS | CFOC | OILF | CLEF | CEOF | 00L8 | ©9EE  ©30E | 0SOF | GUET | RI0Z | 8OT | OFEL | GOOL | 019

P

o

e B

(5]

Ly LY 7

s

T

_
| |
06 oy | 08 _ G4 0L ¢o 09 LY 0¢ b4 4 0¥ _ ¢g 0% €% | 0z ¢l OL
| " . H m M

"dO0OH ddd SETIN

“SOLLYY
UYL

‘S[99YM ‘UI9Z YIIM SOIJB Jed3 JUdIdPIp J0J Inoy aad saqrur ur wmu&m
pue snupux Jad suonnjoAdy SuiSury UWIIMIAQ UONE[aI SUIMOYS I[qEL



LI g e A
LS o

ol
R AR
oS

]
e
i

o

i, '

o = " A -.' - X _..'.E' ey %

= A
= =

+

R

o) W
\ !.'-h:

LRy A ol e
U
IM}%&\; % i .. 't ‘%h

L ;I. ,- ‘:'- ";. il ARy i 'I- ":El }

':'."'F‘H . { - I-rlu'\é‘l’s‘?é ]

e t'.m{{égf&h! L -""j(j\""éf"; o ot
R EY G ;

e
¥id B

Bl
“$.!~

Iy
7 - : ._:?l_l_',f.‘) 1 : h
i “ﬁ‘i»tﬁ‘ G A SR DT
] “'.'{E}ﬂqu‘? L Eﬁ‘ﬁ. 1-JI!‘ i b%qw', ||Il |\I€a fil \,'.: ..' i i .L'
i -’*Eﬁ" Sy e
11 b TR
Ly, =

|I i H _?. 'tlﬂ?‘:ﬁ-!";
VI
i T

O

g

'I ¢ ll--l ﬁa\ Mt

L
X!




