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Villiers Engines Are

LL Villiers engines have been com-
<X pletely redesigned. A new layout of
the ports has resulted in greatly in-
ereased power output; all engines have
single-port ‘exhaust systems; the famous
autoeycle engine of 98 c.c. has been re-
cast and is now accommodated within
the frame of the machine instead of be-
neath the bottom bracket as in the past;
122 c.c. and 197 c.c. engine-gear units
have positive-siop foot-change and can

supplied with rectifiers to allow
battery charging from the lighting coils
in the flywheel magneto.

The new 98 c.c. (bore 47mm, stroke
57mm) power unit supersedes the Junior
de-luxe engine. In external appearance
the latest design has a likeness to the

On the 122 c.c. Mark 10D
engine, three ball races support
the crankshaft. A pear-shape
combustion chamber is em-
ployed. The three-speed gear
box is bolled to the crankcase
and has an integral posilive-
stop fool change.

Entirely New 98 c.c. Autocycle Engine : 122 cc. and
Positive-stop Foot Change : Rectifiers for

other engines in the range -in that the
centre line of the cylinder approaches
the vertical; it will be recalled that all

revious autoeycle engines featured a
Eorizontal eylinder layout.

A power output of 2 b.h.p. at 3,300
r.p.m. is achieved with the new engine,
which is known as the Mark 2F. This
power output is more than adequate for
an autocyele, but experience has shown
that in practice the peak r.p.m. can

easily be exceeded under favourable con-
ditions. To withstand the added loading
of high r.p.m., the built-up crankshaft is
supported on both sides by journal ball
races; the Junior de-luxe engine had an
overhung crank. o .

Each crank web with its shaft is a steel
stamping. Joining the web is a solid
carbon-steel crankpin of Jin diameter
throughout its length, which is an inter-
ference fit in the web bosses. On the
left-hand - side of the engine, the
crankshaft is simply a 20mm-diameter
stub of mno greater length than is
necessary for obtaining support from
the ball race. On the right-hand side,
the shaft is of more orthodox dimen-
sions; after passing through the ball
race, the shaft carries the engine
sprocket and, on the taper end, the
flywheel magneto.

Roller Bearing Big-end

Two rows of uncaged #x+kin steel
rollers form the big-end bearing.
These rollers operate direct on the
nickel-molybdenum steel connecting- .
rod; in other weords, there is no bear- -
ing ring pressed in the big-end eye.
At the small-end, a phosphor-bronze.
bush is pressed in the conneecting-rod.
~_ The aluminium-alloy piston is a

die-casting with a flat crown, has
phosphor - bronze bushes in the
gudgeon-pin bosses, and has two
pegged compression rtings. In the
area of the gudgeon-pin bosses the
piston is ground back.some 0.002in.
The gudgeon pin is parallel bored, is
fully floating, and is retained by
cirelips. ;

Formed as an integral part of
the gravity die-cast aluminium-ailoy
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197 c.c. Engine-Gear Units with

Battery Charging
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crankcase is the inner half of the primar

-chaincase and the boss for the clute

shaft bearing. On the left-hand side,
the crankcase “half” is really a plate
carrying the crankshaft ball race; the
plate is. retainediby six countersunk
screws and, at the bottom, a bolt, which
is also a crankease drain plug. A cover
at the bearing boss seals the crankcase at
this point and, in effect, forms a
“blind ¥ bearing.

Four studs retain . the castiron
cylinder. The inlet port is the rear, the
single exhaust port at the front, and the
two transfer ports are placed one on
each side. These transfer passages start
as cutaways. in the crankecase; the
cylinder spigot forms the passages
proper which then continue through the
cylinder casting. The outlets of these
passages give a rearward and upward
swirl to the incoming charge, which is
directed towards the cylinder head and
ensures good scavenging.

Light-alloy Cylinder Head

~The cylinder head is an- aluminium-
alloy casting, bas a hemispherical com-
bustion chamber, and is fitted with a
l4mm sparking plug at the rear and a
compression-release valve at the front.
The joint between head and cylinder is
direct . (no gasket), and there are four
high-tensile steel retaining bolts. ;

An endless gin piteh chain is employed
for the drive between engine andclutch
sprockets; the reduction is 2.47 to 1. The
clutech is of the .two-plate cork-insert
type, operating in oil. The sprocket it-
self forms one. friction plate and the
other friction plate has. five peripherical
tongues, set at right-angles, which locate
in slots in the sprocket face. There are,
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obviously, three lain steel driven
plates; these fit splines on the clufch
shaft. A single coil spring is employed;
this is wound from square-section wire.

Both ends of the clutch shaft are sup-
ported by ball races.. The clutéh operat-
ing mechanism is on the right-hand side.
On the * aluminiuvm - alloy
primary chaincase cover is
a_very neat casting, also in
aluminium - alloy, which
carries the c¢luteh thrust
lever. A single screw, fitted
with ~a lock-nut, provides
the pivot for the thrust lever
and at the same time allows
the position of the lever to
be set to give the required
thrust mechanism adjust-
ment; the lever is located at
the sides and prevented
from canting over by operat-
ing in a channel formed in
the casting.

Very similar in layout
to the 122 c.c. engine,
the 197 c.c. Mark 6E
has a hemispherical
combustion  chamber
the sparking plug is
situated on- the right-
hand side of the cylinder
head, and on the other
side is a compression
release valve.

- well:tried

The new 98 c.c. autocycle engine has the
crankshaft carried by ball races on both
sides. A meat cover emshrouds the
sprocket for the rear drive.

‘ The lever actuates the thrust rod in

‘the clutch shaft; this rod, in turn, actu-

ates the cofter through the shaft, which
bears against the outer plate of the
clutch and thus relieves the spring pres-
sure to disengage the drive. All the
operating mechanism is fully enclosed,
the clutch cable *“disappearing’ into
the unit at a point near the base and to
the rear of the primary chainease.

At the other end of the clutch shaft—
the left-hand side—the 11-tooth driving
sprocket-is fitted; the shaft is parallel
and the sprocket-is keyed in position and
retained by a nut. Enshrouding the
sprocket and %reventin messiness from
oil flung off the final drive chain is an

“alumininm-alloy cover retained by. two

countersunk screws.

Incidentally, three robust mounting
lugs are provided on this new autocycle
engine. One lug i$ at the front of the
crankcase, one is at the base and the
third is at the rear of the primary chain-
case.

New Strangler cum Filler

A stubfitting Villiers Junior single-
lever carburettor is employed. This car-
burettor now has the mew Villiers air
filter of the wire-mesh type, the mesh
being automatically oil-wetted. Tt is a
very neat filter and incorporates the
strangler for easy starting. The strangler
takes the form of a shutter which, when
brought into operation by the control
rod, blanks off the rectangular ports in
the filter body.

A new 6-pole flywheel magneto incor-
porating lighting .coils is employed.
Output for lighting is double what it
was before; it is now more than 12 watts
at 6 volts, and standard lighting equip-
ment is head-lamp main bulb 6v 12w,
parking bulb and tail lamp bulb, 4v
0.3amp.

The design of the fiywheel follows the

%Iillliers layout with revolving
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magnets and stationary coils, the contact
breaker cam an integral part of the fly-
wheel boss fitted on the mainshaft. and
a contact breaker on the back plate of
the assembly. A detail improvement is
that the stationary contact point is ad-
justed by moving the carrier to which
the comtact point is attached; formerly
the contact point was screwed into the
carrier and the gap seiting held by a
lock-nut on the screw. The new arrange-
ment is much more accessible. Total
weight of the Mark 2F engine unit with-
gutlbthe lighting set is approximately

1 1b.

The two motor cycle engine-gear units
are known as the Mark 10D (50 x6Zmm,
122 c.c.) and the Mark 6E (59x72mm.
197 c.c.). Both have much in common
in design; indeed, the gear box assembly,
including the positive-stop foot-change,
the kick-starter and the cluteh mechan-
istn are similar on both units.

On the 122 c.c. unit the crankcase
gravity die casting is in aluminium-alloy
and is of straightforward orthodox de-
sign. Bolted to the rear of the crankcase
is a separate gear box. It is a self-con-
tained unit, but when assembled forms,
in effect, a part of the engine.

Spaced Ball Races

Similar materials are used for the
crankshafts, bob-weights and connecting
rod as for the Mark 2F eniine. In the
larger engine, however, the left-hand
crankshaft protrudes through two spaced
ball races (20mm inside diameter) and
carries the engine sprocket. On the
other side there is a similar ball race,
and on the taper towards the end of the
shaft, the flywheel magneto is fitted.

The Zin-diameter crankpin is hollow;
it is an interference fit in the bob-weight
bosses, and hardened taper plugs are
fitted in the ends of the pin to lock up
the assembly. Two rows of uncaged
LxLin rollers form the big-end bearing,
and at the small-end there 1s a2 phosphor-
bronze bush. The hollow gudgeon pin
is of the fully floating type and is re-
tained by eirclips in the piston-boss
bushes. The piston has a flat crown.

Porting in the cast-iron cylinder is on
the same principle as for the 98 c.c. en-
gine. The cylinder head is in light alloy
and has a combustion chamber shaped
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New port'né on all engines gives an
epward and rearward swirl to the in-
coming gases

like a half of a pear. The 14mm plug is

fitted towards the rear—the narrow end -

of the pear contour. No compression re-

lease valve is employed. An external-

difference from the 98 c.c. engine is that
the inlet stub, instead of being formed
with the iron eylinder, is a light-alloy
casting retained on the cylinder by two
studs. :

Primary drive is by gin pitch endless
chain. The clutch is a two-plate, cork-
insert type running in oil.

The three-speed gear box is of straight-
forward robust design and of the con-
stant-mesh type. Half-inch internal
diameter phosphor-bronze bushes sup-
port the- layshaft at both ends, and a
similar bearing is employed for the
mainshaft at the cover end. At the other
end the mainshaft operates direct, with-
out a bush, in the top-gear sleeve, a spiral
groove in the mainshaft journal ensur-
ing adequate lubrication. The top-gear
sleeve bearing is a ball race of 25mm in-
side diameter. All gear pinions are case-
hardened.

Both kick-starter and foot-change
mechanisms are carried by the gear box
inner end cover. The kick-starter is of
the pawl type; when the pedal is de-
pressed the pawl engages with ratchet
teeth formed on the inside of the layshaft
bottem-gear pinion. An enclosed wire
coil spring returns the kick-starter crank,
which is splined to its spindle; a spring-
loaded folding pedal is fitted.

Simplicity “1s the keynote of the posi-
tive-stop foot-change mechanism. On the
spindle mounted in the end cover is a

“the rectifier a 24 x
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floating operating plate prevented from
turning by a stop in the cover. A pawl
plate is splined to-the spindle, and as
the foot-change lever is moved, the pawl

};[ate, which is spring-loaded from the

ack by a square-section coil spring,
cants over. This brings the pawl plate
into engagement with the operating
lever, which in turn actuates the selector
forks. The selector quadrant has a
spring-loaded locating plunger of ortho-
dox pattern.

A two friction-plate clutch with three
springs is utilized. With this clutch the
thrust rod operates throughout the

" length of the mainshaft and the thrust

lever is carried in the outer end cover of
the gear box. The pivot mechanism of
the lever follows the gemeral prineciple
of that employed on the 98 c.c. engine,
except that the pivot pin is fitted with a
knurled adjuster for setting by hand;
there are four small cataways in the ad-
juster in which locates a flat spring to
hold the settinig required. 2
In the top of the gear box case is a
large filler for lubricant, and at the top
of the inner end cover is a readily acces-
sible dip stick for checking the level.

Rectifier to Order

Gear box ratios are top, 1 to 1,
second, 1.7 to 1, and bottom, 3.25 to L

~ Engine to gear box reduction is 2.83 to 1.

The 6-pole flywheel magnete is fitted
with lighting coils giving an output of
over 30 watts at 6 volts. A Westinghouse
restifier can be suzpplied to. order. With

4 watt headlamp main
bulb is used; with direct lighting a
30x 30 watt bulb is standard. An attrac-
tive aluminium cover enshrouds the fly-
wheel. :

A .two-lever, Lightweight Villiers car-
burettor with air filter is fitted.

Differences between the 197 c.e. Mark
6E unit ard the Mark 10D unit described
are few. The bore and stroke are
59 x 72mm respectively, and the crankcase
is larger to accommodate the greater
throw of the crank. Engine bearings are
similar.

A marked difference, however, is in the
cylinder-head design. For the Mark 6E,
the combustion chamber is hemi-
spherical with the sparking plug situated
on the right-hand side. On the left-hand
side a compression release valve is fitted.

The primary chain has a iin pitch and
the reduction between engine and gear
box is 2 to 1. Gear box ratios are the
same for both units. The larger engine
is fitted with the Villiers Middleweight
carburettor. :

Kidston Scramble

B. W. Hall (350 Matchless) on Top of His Form

CONDITIOXS were delightful for the
Kidston Open Scramble held at
Builth Wells last Saturday. Thre numer-
ous spectators basked in the sunshine,
while open-necked shirts were the pre-
vailing fashion among the I'IG(?I:S. alr
cooling being regarded as more impor-
tant than protective clothing.

B. W. Hall, on a 350 c.c. Matchless, with
his Continental honours thick upon him,
was at the top of his form and scored
a decisive victory, gaining on every lap.

At the start, J. Cox (350 A.J.S.), No. 4.
took full advantage of his inside berth.
He was first into the bog. He charged
through in great style, literally leapt out
of it, and had a clear lead. Verv
shortly, however, a bad spill, which cut

his face and bent- the forks of his -

machine, put him out of the race, and
at the end of Lap 1 Hall was leading.
with E. Ogden (500 Norton) in close
attendance, followed by S. B. Manns
(500 Triumph) and G. E. Duke (500
Norton). Manns came off in the bog and
was passed by Duke. The first four re-
mained in the same order until Lap 6.
when Duk: dropped ‘back to fifth, Manns
regained third place, and R. Oakes (350
Matchless) became fourth.

While on the fast straight at the finish
of Lap 9, Manns had a most spectacular
spill. His front wheel met an obstruec-
tion and stopped, the machine stood on
end and the rider seemed to be in the
air for ages—all arms and legs. He

landed with a terrific thump and then,
to the -amazement of everybody, re-
mounted and was off—truly seramble
riders are tough. Meantime, Duke had
regained fourth position and this spill
let him back into third place behind
Hail- and Ogden. which he retained to
the finish. DManns was a very gallan:
fourth, Oakes fifth, W. Barugh (350
B.5.A.) sixth, and veteran Colin Edge.
who had ridden throughout with a flat
front tyre. seventh. A. W. Pearce (350
Matchless) completed the Builth “B"
team, ihe only team to survive.
RESULTS

Kidston Cup: B. W. Hall (350 Matchless).

Hancock’s Trophy: E. Ogzden (500 Norton).

~ Price Bros. Cup (Best 250 cc): A. D. Parker
{(B.S.A). 3

Popular Cup (Best 350 cc): R. Oakes
(Matchless).

Frank Jones Cup (Best over 350 c.c.): G. E.
Duke (500 Norton). s

Team Prize: Builth “ B~ Team (A. Colcombe,

" A. W. Pearce and J. Price)

Phillips Cup (Best local rider): D. RB. James
(350 B.S.A.).-
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