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CHIEF DESIGNER P. A. WALKER, A.M.1.Mech.E.,
IS QUESTIONED BY ALAN BAKER ON
THE DETAILS OF A STIMULATING
NEW POWER UNIT FOR THE A.LS.

AND MATCHLESS MODELS
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This three-quarcer-front view shows the rimpls
timang fw wAth its trailing cam followers; frs
cover plaie houses the contacr breaker. Ahead
%I‘ the tinunp fm' s the kidney-shaps oil tank.
he askew cyltnder head 1s a noceworthy featurs
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HY is the two-lifty—for long the
Cinderella of the motor-cycle
world—now climbing so quickly

to popularity? The simple answer is that
the new quarter-litre breed is so superior
to the pre-war varety that the ordinary
motor cyclist is impressed; he can no
longer regard a two-fifty as something of
a toy. Designers have started work on
their two-fifties from scraich, embodying
all they have learned in the meantime.
As a result, today’s machines are up to
10 m.p.h. faster than their pre-war equi-
valents.

Latest power unit o join the ranks of
British  two-fifties is the intriguing

A.M.C. overhead-valve single fitted o the
Model 14 A].S, and the G2 Matchless.
It is the fifth entirely new engine—and
the third new four-stroke—ta emerge
from the Woolwich factory since the war.

My initia] acquaintance with the new
in  February,

engine before it

cover.,
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announced, impressed me both as regards
the engimeering soun s and the tech-
nical merit of the originaliry displayed in
the units c:\m.'u:e]:uiml.f Some of the
reasons for the unusual features were re-
vealed in ofir review of March 13, Two
weeks ago I was able to question chicf
designer Philip Walker in greater detail,

Preliminary work on the engine began
carly in 1956, To lcarn something of its
background, I first asked Mr. Walker what
terms of reference were given him for the
project. They were uncompromising: the
unit had to be outstanding in both
appearance and performance. To achieve

was .

that modern look which is so difficult 0
define, clean and imtegrated lines were
essential and the performance was 1o ¢x-
ceed that of any comparable cngine on the
miarket,

Production cost, obviously, had to be
kept ta reasoneble limits buc there was to
be no sacrifice of those qualities of reli-
ability and retention of tune for which
the larger A.J.S. and Matchless engines
are renowned. The design was to be
robust enough to withstand not merely
the power output envisaged for the pre-
sent but also whatever increases were
likely to accrue from laser development.
Such was the paragon cenvisaged by the
board of directors.

“What guiding principles,” [ asked,
“did you lay down for yourself?” Mr,
Walker replied that he settled for a single
—for simplicity and lower cost—and a re-
latively short stroke as it would keep down
the height and permit the high revolu-

The cylindrical shell of the four-speed gear box is held to the crankcase
by straps and rthe foot-change housing is enarcled by the engine side
(In the drawing the manshaft slecve gear has not been withdraum
from the box.) The stator of the A.C, generator is mounted twithin lll'c
outer half of the primary chaincase and the fabric oil-filter element is

located in the crankcase

tions necessary for the desired output.
Qther requirements were induction turbu-
lence for good combustion at low r.p.m.,
a long piston to ensure quiet operaton
and minimum wear, ang trailing cam fol-
lowers.

1 pointed our thar any single-o.h.c. unit
performed satisfactorily with one trailing
and onec leading cam follower, but was
politely accused of trying to make a virtue
of necessity! A leading follower (para-
doxical term) gives rise to additonal load-
ing on the cam surface and hence lower
mechanical eticiency and more rapid
wgar,
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Returning to the slightly over-square
dimensions, I suggested that a greater
bore/stroke ratio than 1.08 to 1 would
have permitted larger valves and hence
the possibility of sull better top-end pur-
formance.  The reply was that valves
could be 100 big and, in any event, good
breathing was only part of the story
Efficient combustion was equally neces-
sary. Too latge a bore coutd be a dis-
advantage with the high compression
rattos permitted by modemn tucls, since
the combustion chamber was likely to be
rather attenuated with, consequently, a
large surface area and long flame travel.
With a shallow chamber, too, there was
difficulty in obraining adequate clearance
between valves and piston dJduring the
overlap period.

Looking at the complete power unit,
one is at once struck by two points of un-
orthodoxy. The first is that the cylinder
head s on the skew: the plane of the
valve stems, instead of being
longitudinal, is rotated through
21} degrees clockwise, viewed
from abave, It would have
been possible io utilize traul-
ing cam followers with a
square-on head by bringing
the camshaft farther forward
relative to the crankshaft.

However, that would have
meant. either that the rockers
would not be interchangeable
or that one or both pushrods
would be slightly inclined
laterally, with consequent side
thrust on the follower or fol-
lowers. The rotated head
permits the use of tdentcal
rocker components without
follower side thrust and it has
the important beneht of expos-
ing the sparking plug and ex-
haust port more directly to the
cooling air stream.

Second  departure  from
normal practice is the semi-
unit construction in which a
separale gear box 15 employed
but an appearance of unity has
been cleverly achieved, The
gear-box shell is of circular
section and lies it a similarly
shaped seating behind the
crankcase to which it s
secured by steel straps. Be-
cause the main-shaft is eccen-
tric to the sheil, roration of the
Jox _muovides. a0
adjusuing the primaty chain.

Phil Walker _admitted 10
having covered many sheets of
paper with ideas for biend-
ing the gear box into a streamlined right-
hand side to the unit. In a moment of
inspiration came the soluton: to extend
the circular end cover (which carries the
gear and kick-starter pedals) into a close-
fitting hole in the engine side cover.
Nothing could be simpler or neater. 1
asked why a separute gear box had been
chosen in place of the bolted-up box of
the two-suoke cngines. There were wo
reasons.

First, it was felt that from the user's
viewpoint a scparate engine and gear box
were preferable for ease of overhaul or re-
placement.  Secondly, rhe provision of
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ample adjustment, without the use of a
slipper or jockey sprocker, ensured that the
chain’s full life could be utlized. Either
form of tensioner was an additional ab-
serber of nmower and somcthing clve to
wear. A nona-adjustable chain of the sime
dimensions was acceptable on the wwo-fifty
twa-stroke because of its smoother torque
and appreciably fower power output. I
was reminded 1hat a cylindnical gear box
is not without precedent ar Woolwich, one
having been employed on the famous old
Madel H Marzchless.

Before we turned to more detailed con-
siderations | discussed with Mr. Walker
the location of the cylinder axis {in ahead
of the crankshaft axis. This désaxé
arrangement, found in a nuniber of car
engines, is intended to reduce any ten-
dency 1o piston slap by causing the piston
10 move more gently across the cylinder
from the non-thrust to the thrust face ot
the wp of the stroke, Morcover, the re-
duced angularity of the connecting-rod
at maximam combustion pressure makes
the best use of that part of the power
stroke.

When | queried the practical value of
such a reladvely small offset I was told
that the amount chosen was considered
1o be the best compromise. Morc offser

In the clutch céntre is a vane-type transmission shock absorber embodying rubber blocks.

would further reduce any tendency to
piston noise at low r.p.m. but would
result in more friction at higher rp.m. at
the other end of the stroke. An inci-
dental advantage of placing the cylinder
forward was to give a little more room
for the cams and followers. Because of
the offset, the stroke is »crually 0.003in
greater than twice the crank throw.

The crankshaft is of orthodox built-up
construction. It employs 6}in-diameter
flywheels of high-tensile cast iron. Of
Ubas (En.32) stee!, the mainshafts have
flanged inner ends and arc pressed into
the wheels with key location, 2 method—
proved in racing—which provides the
maximum length of support in the wheels,
Also a parallel, press-in fit, the KES05
crankpin is securcd by nuts and carries
a roller-track sleeve of En.351 nickel-
chromium case-hardening steel

Firm support of the shaft, essential for
high-speed reliability, is given by the use
of two spaced ball bearings on the drive
side and a long bronze bush on the timing
side. The underside of the bush is re-
lieved to provide clearance for the. oil-
pump worm drive.

Vior ngiclity, the big-end cye of the
copnecting-tod (of 1 per cent chromium
stée]l with a hardened steeve o form the
roller track) is ribbed. [ yueried the use
of two ~ide-by-side rows of } x }in rollers
in the Duralumin cage ranher than a single
row of long rollers which would huve a
slightly greater bearing area. ‘The answer
was that the oil feed to the big end
cmerges from the crankpin on the cenue
line of the bearing; the adjacear chamfers
of the rollers ensure thay there is no
restriction of flow. DPositioning of the
outlet holes in the pin is such that com-
plete wetting of the rollers takes place
before the oil cscapes under centrifugal
action. -

With two cams on a common shaft aud
no idler gear the -timing mechanism is
reduced to the minimum, with consequent
guiet running and durability. The built-
up rockers wich their live spindles follow
the construction cmployed  satisfactarily
on AM.C. single—cylinder cngines {or 25
yours,

From the

previously quoted  output

- (18 b.hip) the cams appeared w0 be an

unusually conkl compromise between per-
formance nd quiet operation, so |
ingquired whether there was anything un-
usual about their design, Mi. Walker

said that the profile had been carefully
calculated by a method which, though
perhaps not commonly employed, did not
differ in principle from others. How-
ever, the follower layour, the shart
Duralumnin pushrods and the light valves
permitted the combination of a fairly
severe cam form with quictening ramps o)
effective proportions.

Only points of interest on the cast-iron
cylinder barrel are the length of its spigot
into the crankcase (13in), the deep finning
and the cast-in wnnel for the pushrods,
Because of the ratated cylinder head the
tunnel, of figure-cight section, has a
helical twist.

Of DTD424 aluminium alloy, the
cylinder head has cast-in_valve-scat in-
serts of high-expansion avstenitic iron.
The inscrts are of conical form and have
a locating dog to prevent any possibility
of movement in the head. As on ather
AM.C. singles, hairpin valve springs arc

employed. Such springs pick up less heat -

from the head than do the coil variety
and it is easier to keep hewr surge fre-
quency outside the operaling range of
the engine, rhus eliminating valve bournce,
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A compromise botween gas-flow  and
compiciness  reguirements,  the  pari-
spherical combustion space is of medium
depth.  Although the size difference be-
tween the Jessops G2 exhaust valve and
the silicon-chromium inlet valve is greater
than usual, both are proportioncd in
accordance with the needs of the engine.
By virtue of its more favourable sear-
length/surface-arey ratio a small valve
runs cooler than a lurge one, so it is bene-
ficial ta kecp the exhaust valve as small
as possible. N

Because of the diffzrence in valve-hiead
diameters the 75 degrees between the valve
stems are divided uncqually: the inlet
valve is inclined at 35 degrees and the
exhaust at 40 degrees to the vertical.

“ At 1in,” T said, “ your carburettor
choke diameter would not disgrace a tour-
ing five-hundred single. With a large car-
burcuor the good cylinder filling obtained
at high rp.m. is usually offsct by poor
torque at the bottom-—the result of low
gas spreds and poor mixing of the charge.
Yet I know from experience of this cogine
on the road and a sight of its bench-test
curves that your horses can walk as well
as run. How have you achieved this
apparent paradox? ™

Phil Walker replicd: “ As I mentioned

The driven piates have bonded-on friction material

carlier, efficient breathing is not every-
thing. We have devoted a lot of study to
inlet-tract shape in order to combine good
gas flow with adequate turbulence. You
will note that the port is offset by 10
degrees to the right of the plane of the
valves, This directs the mixture towards
the sparking plug, which is thus scoured
of residual exhaust gases, and the charge is
given a rotational swirl 10 ensure thorough
mixing. -

** As a result we get efficient burning at
low speeds and this property has enabled
us 10 obtain the necessary bottom-end
torque without recourse to a small car-
burettor which would hamper the breath-
ing at higher speeds.” If the rotational
swirl were overdone the cansequence could
be worse than none at ali. Too high a
rare would cause centrifuging of the charge
to the outside of the combustion chamber
and leave a dead area in the middle,

_ To facilitate gas exit the exhaust port
is also offset to the right, by 114 degrees,
and T asked whether on’ that account
there was not a tendency for more than
usual of the charge to go straight out past
the exhaust valve on overlap. On the con-
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trary, [ was rold, the layout chosen gives.
minimal losses and a low specific fuel con-
sumprion. .

The production piston, giving a com-
pression tatio of 7.8 to 1, has a split skirt
and the usual A M.C. wire winding below
the scraper ring to control expansion. Its
crown has a shallow dome and recesses for
valve-head clearance. I remarked on s
difference from a protorype piston, seen
earlier in the development department,
which had a higher, rcflex hump and no
recesses. The change in design had been

Diagenal finni

on the head premotes air flow
ouer the plug and combustion chamber

made to standardize certain dimensions to
permit the use of higher-lift cams should
they be inuoduced for more potent
variants.

We then turned our attention to the
lubrication system. As indicated earlier,
the pump is worm driven from the timing-
side mainshaft. It is of the type fined 0
other A.M.C. singles in which a rouwating,
double-ended plunger 1s given a recipro-
cating movement by means of a cam track
and peg. The rate of ol arculavon is a
littdle more than four gallons an hour at
60 m.p.h. in top gear.

Qf 2}-pint capacity, the kidney-shape
oil rank is an alumintum casting bolied to
the outside of the right-hand crankcase
half and concealed by the engine side
cover. The crankcasc forms the inner wall
of the container. Wet-sump lubricarion
was considered but it was decided to retain
the traditional dry-sump system because
of the resultant lower overall height of the
engine. In spite of the shielded container,
oil tempsrature remains satisfactorily low
even under the hardest possible driving.

Part of the oil delivered by the feed side
of the pump passes to the big-end bearing
via the worm chamber and drillways in
the mainshaft—anather long-used A.M.C.
arrangement. ¢ remainder travels up
internal passages in barrel and head to the
rocker gear, including the inlet valve guide,
and drains back down the pushrod tun-
nels to the tming gear, whence it over-
flows into the crankcase. Scavenged oil
from the case is forced through an internal
fabric filter element on the left of the engine
before returning to the tank.

My next question concerned the reason
for rocker-gear lubrication from the pres-
sure side of the pump rather than the
scavenge side, since the second method ts
employed by a number of manufacturers.
In reply, Mr. Walker said that they pre-
ferred to feed the rocker gear with filtered,
comparatively cool oil; with a scavenge-side

TECHNICAL DATA
CAPACITY: 248 c.c.
BORE: 69.85mm.

STROXE: 64.85mm {crank thraw, 32.385mm
because of jin déiaxé of cylinder),

COMPRESSION RATIO: 78 to |.

PISTON-RING END GAP: Compresiion
and scraper rings, 0.008 o 0.0t3in.

PISTON-RING SIDE CLEARANCE:
Comgpression and scraper rings, 0.003in,

VALVE CLEARANCE: Inlet and exhaust,
0.0i0in whaen coid.

YALYE TIMING: With 0.0i0in  valve
clearance, iniet opens 35} deg befora top
dead cencrs and closes 111§ deg alter
bottom dead cenere: exhaust opens |14}
deg before borram dead cenctre and closes
38} deg after top dead cencre.

IGNITION TIMING: On full advance,
contact-breaker points begin (o separate
34 deg before top dead centre,

PISTON CLEARANCES: Top ‘and,
0.0295 o 0.0325in; at wire winding,
0.0105 to 0.C125%n; inter modiate, 0.0005 o
€.0015in; at botcom of skirc, ©.000Sin
(mean),

ENGINE DIMENSIONS: Crankshafc
drive-nde ball beavings, §in bore x 2in
outsids diameter x Lin wide; aming-side
bush lin bere X ljin cutside diameter x
£.788 to 1. 794in long, Crankgin, (,20350
to 1.20375in diameter % 0.704 (o 0.708n
long over journal. Big-end bearing com-
prises two rows of 10 § x }in rollers; small-
end bush. jin bore x {}in cutside diameter
X lin long; conneccing.cod length, big-end
to small-end centres, S§in. (nles-valve dia-
mecers: head, 1'%in; chroat, 1.35Hin; stem,
Ain, Exhaust-vilve diameters: head,
I&in; theoat, 1.069%in; stem, #in. Valve-
seat angle, 45 deg: valve lift, 0.342in.

CARBURETTOR: Amal type 376/99 Mono-
bloc, Ideim choke diameter, 12 deg of
down-draught; 180 main jec; No. 3}
throtele valve: throttie needia clip fitted in
‘middle groove.

PRIMARY TRANSMISSION: jin pich
¥ 0.225m wide rotler chain on &in nominai
-centres (§in adiustment prowided for gear
box)  Chain tengeh, 73 pitches: 2-taoth
engine sprockee, 50-tooth cluech sprockete.

GEAR-BO X DIMENSIONS: Shaft centres,
L&4din. Mainshait sieave-gear roller bear-
ing. 3Imm crack diameter x S2mm out-
side diameter x 15mm wide: mainshafc
sieeve-gear bushes. 0.68%n bora x 0.814in
qutside diamecer x jin long: mainshafc
balt bearing, fin bore x 1 Xin cutside dias
meter x  Jin wide. Layshaft drive-sido
bush {flanged], hin bore x Hin outside dia=
mzater -« fn dong; lapshift bush in kick-
starter axie {flanged), }ia bore x }in Qui-
side diamster < )jin long, Internal goar
ratos, 2,95, 185 1.30and | o 1.

feed the oil was ar a higher temperature and
usually considcrably acrated.

The crankcase breather is of timed type.
To the drive-side mainshaft, serving as a
spacer batween the main bearings, is keyed
an iron sleeve, a port in which communi-
cates with the crankcase by drillways in
the shaft. Surrounding the sleeve is a
stationary Duralumin ring grooved inter-
nally over 180 degrees of its circumfer-
ence. In the middle of the groove is a
radial hole ventung to the rear of the
crankcase. A breather of this rype has not
previously been employed but it is essen-
tially simplc and possesses the advantage
for high-spzed operation of having no
reciprocating parts. It is worth recording
that a similar device s featured on the
latest 7R racing model.

The designed balance factor of the
engine is 62} per cent of the reciprocating
masses, a text-book figure for a single-

axr

cylinder unit. Thanks to the widely
spaced attachment points and stitf frame
construction, the inherent resistance to
vibration is good and the arbitrary factoe
has proved in practice to be just about
spot-on.

I suggested that since this was the third
new A.M.C. engine 1o have A.C. electrical
€quipment, the company must be coa-
vinced of its overall superiority for roadster
machines. This was confirmed by Mr,
Walker. FHe said they were satisfied that
the cariier tecthing troubles had beea
overcome by the clectrical manufacturers.
Reliability was at least equal to that of the
traditional magneto and D.C. dynamo and
the alternator offered cconomiz and mech-
anical advantages while aiding modern
styling of the power unit.

The statar is mounted within the outes
half of the chaincase rather than on the
inner half or on the crankcase, Although
the arrangement means that both joints
have‘ to be dowelled 1o provide accurate
location of the stator relative to the rorof,
the scheme facilitates machining of the
joint  faces, The same practice is, of
course, utilized on the larger singles.

To obtain an cffective oil seal where the
gear-box mainshaft passes through the
chaincase, a substanual fels ring on the
shaft is carried in a slide covering the hole
in the case, The slide, builr up from two
pressings, has sprung edges which grip
the case wall; the assembly moves with the
shaft when the gear box is turned to adjust
the chain,

. Although the gear-box internals are
identical with those of the we-fifty two-
stroke, the clutch resemblesy that of the
larger models in that it embodies a rubber
block transmission shock absorber, con-
sidered necessary because four-stroke
torque fluctuations are inevitably greater
than those of a two-stroke. The desired
clutch-cable outler location dictated the use
of the floating-lever actuation of the heavy-

The timed crankcase breather fomprises a ported
sieeve, keved to the drive-side mainshaft, and @
Stationary ring which venrs 1o the rear of the casa

weight gear box rather than the ball-and-
groove system of the two-strokes, Heat
dissipation of the clurch is improved by
bonding the oil-resisting Ferodo MSé
friction material to the four driven plates
instead of using nseris.

“1 am afraid,” said Mr, Walker in
closing, “ that details of power ourput and
torque are not ar present for publication.
But you have seen for yourself in the test
house that the figure of 18 b.h.p. quoted
in the earlier description is being com-
fortably exceeded. And thar, don't forget,
is with a normal silencer fitted.”



