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Malcolm Beare with the revolutionary “six stroke” motor which was d:signed to solve the problems of

normal poppet valves being too restrictive.
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Ma]c-:::—]m Beare is an

Australian engineer, living in the
“bush” and working on just about
any kind of engine needing attention.
“Versatility” being a keyword in his
profession, he spent time pondering
the possibilities of using rotary valves
in a four-stroke engine, quiet, com-
pact and inexpensive, but difficult
valves in a four-stroke engine, quiet,
compact and inexpensive, but diffi-
cult to lubricate and keep cool, thus
leaving the poppet wvalve the
favourite for most current non-two-
stroke units.

Discounting existing rotary
valves, Malcolm came up with a new
type, of his own design, but utilising
existing components, and allied it to a
design that managed to take the load
(combustion pressure), off the valve
during the periods when tempera-
tures and pressures peak.

The rotary valve used now is
fourth in the development pro-
gramme, the first two being tested on
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boxer twins, and then on a 125¢cc
Honda farm-bike. The current slave
unit is an XT500 Yamaha.

Now “how it works” and the con-
struction. The head gasket is stan-
dard, a; is everything else below it ...
but ... #hove it is quite different.

The .amchain is still driven by the
crankshaft but instead of driving a
camshaft it now drives another crank-
shaft (at half engine speed) at the
very tcp of the engine, which in turn
operate 5 a small conrod and piston in
the normal way. The piston slides in
the bere with intake and exhaust
ports u it, ve:__y much like a two-
stroke barrel. Continuing the two-
stroke theme, the carburettor feeds
the cy'inder through a reed block.
Positioned at the other end of the top
crankshaft is a disc valve that regu-
lates the exhaust timing, the only
function being to prevent exhaust
gases returning into the cylinder dur-
ing the intake stroke, under light load
and without any lubrication difficul-
ties.

Open to experimentation, the dis-

placement of the ‘porting piston’ is
about 15% of the primary piston -
75cc on a 500 (or 18cc for a 125) ... half
the bore and half of the stroke.
Interesting is the fact that the porting
piston assists compressing the mix-
ture and will also return some power,
via the camchain, to the main crank-
shaft after combustion.

The head itself is attractive from
the combustion chamber point of
view, which like a modern two-stroke
lends itself to a good squish piston
virtually touching the head for a wide
ring around the outside of the cylin-
der and hemi-spherical courtesy of a
hollowed out top in the porting pis-
ton.

Due to the half speed of the port-
ing piston - it is full retracted in its
bore at the end of the exhaust stroke
leaving an extra 75cc over the 50cc
combustion chamber volume (10 to 1
compression ratio) to be purged in a
500cc engine. Whilst a tuned four-
stroke style exhaust will give a nega-
tive pressure at the exhaust port - the
two-stroke expansion chamber has



the potential to give much more con-
trolled and sustained negative pres-
sure pulses allowing more radical
port iming in the Beare head, just as
it does in a normal two-stroke. More
experimentation with expansion
chambers is high on Malcolm’s prior-
ity list.

Another interesting feature of this
fully retracted porting piston is that
the intake port is fully open at the
beginning of the intake stroke, some-
thing even the most radical cam pro-
files cannot achieve with a conven-
tional poppet valve.

Whilst the intake duties are cur-
rently carried out by a reed block,
Malcolm is planning to replace it
with another disc valve, which
would run off the opposite end of the
top crank from the exhaust disc with
little more complication or cost to the
head.

A GP two-stroke revs happily to
13/14000 with reed block induction,
so the Beare head with half speed
valve should run well with its reed
block up to 28000 rpm, although
obviously the bottom end would cry
enough before this limit was reached.
However the intake disc opens
another possibility for more precise
gas How.,

Although accepted as a trifle
more complex than other (but unsuc-
cessful) rotary valve designs, the
Beare valve is still simple, utilising
existing proven components. The
XT500 engine was used purely on a
cost basis and not the conservative
bore/stroke ratio. The head design
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and excellent squish potentia’ will
lend itself to more radical
bore/stroke ratios as there are no
obvious limitations to the revs that
the rotary valve will handle.

Whilst the current set-up is suit-
able for a Guzzi style V-twin or
Honda VT1100, general use of the
Beare head will require the disc to be
driven by a right-angle drive (with
the porting crank in a similar posi-
‘ion to that of a conventional vver-
1ead camshaft) so that the co.ven-
tional configuration of carbu:ettor
and exhaust can be retained.

The XT500 conversion, is «t this
very ea rllézl stage of developm:nt, pro-
ducing the same power as the stan-
dard unit, but it is incredibly g iiet ...
and achieved without the avai‘inbi]it}?
of sophisticated measuring or analyt-
ical equipment to establish opt'mum
port design etc.

Now Malcolm Beare seeks the co-
operation of investors, or a manufac-
turer, to push the project forw.rd to
production with the obvious benefits
of extra performance and quietness.
SOS and BOT machines are definite
candidates for the Beare treatment,
but a much wider application - rould
be preferred and worthwhi'e, in
avery respect. The new Beare “rotary
valve” design is already well ccvered
by patents. .

ditors Note: This engine, a ' time
of writing, has not been publisned in
any magazine - even in Austral a.
Some additional notes from
Malcolm Beare
A small upper piston forms the roof
of the combustion chamber, it takes
the brunt of the gas sealing an-1 part
of the valving, the opening of the
exhaust port, and the closing of the
intake. The upper porting piston is
connected to a small crank driven at
half main crank speed. The main
crank does the normal 4-strokes,
while the upper pnrtin% piston does
2-strokes ... 6-strokes for the com-
plete cvcle.

During, the power stroke, i . 2rox-
imately 12% of the power is transmit-
ted through the upper pistor. The
main piston loses about 3%, therefore
there is a net gain of 9% all *hings
being equal.

The crown of the upper niston
remains at a much more eved tem-
perature, unlike the roof of a «cnven-
tional combustion chamber. where
the L‘xhaustngnp et valve s the
hottest area. Theretore a gain i ther-
modynamic efficiency is evident,
because a significant increase 1. com-
pression ratio can be achieved with-
out the onset of detonation or pre-
ignition - lower octane or unleaded



]| The XT500 to

4l which Malcom
Beare fitted his
“Beare 6-Stroke”
engine.
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fuel is not a problem. I envisage a gain from approximately
9:1 to 10.5:1, or a compression pressure of approximately
200-220 Ibs/sq”, from the standard 150 Ibs/sq".

I have also found it to be beneficial to I'Lm'f.r the upper
porting piston delayed in reaching its Top Dead Centre,
compared to the main piston. This achieves three beneficial
effects ...

1. From the combustion point of view, it gives a substan-
tially longer period of relatively constant volume, during
which combustion can occur.

2. It also places peak cylinder pressure later in the expan-
sion stroke, thereby taking advantage of more tavourable
crank angles for producing more torque.

3. The valve timing is also enhanced without having exces-
sively tall ports. It allows later closing of the intake port,
but the exhaust timing also occurs later in the cycle - closer
to Bottom Dead Centre before opening. This does not mat-
ter so much with this engine design as cylinder pressures
are higher at this point anyway.

The nature of the valve opening is radically different from
poppet valves. The period that the piston ports are open (if
one considers the concept of time area) can match or better
any poppet configuration. It is the period around Top Dead
Centre, at the end of the exhaust stroke and the beginning
of the intake stroke, that the better valving is evident.

The exhaust is cut off quickly by the rotary disc valve,
and the intake is demand automatic ... the reeds open
whenever pressure differentials dictate.

With this improvements in mechanical, thermodynam-
ic, and volumetric efficiency, we could have a world beater.

Key To Schematic Drawings Of “6-Stroke” Functioning

The views are not 100% mechanically accurate, owing to
the difficulties of presenting 3D in 2D form ... For example,
the conrod of the upper piston is shown pointing towards
the crown, as most peupﬁ: can immediately recognise and
understand the function. In fact, the upper piston has a
deeper skirt, and the conrod is facing away from the crown,
which lessens side thrust at the rind end of the piston, and
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also allows the crankshaft to be lower
in the head, plus the use of a smaller
rotary disc intake seal valve.

Fig.

1. TDC combustion.

2. 60" BDC, piston port opens, allow-
ing blowdown of exhaust.

3. BDC beginning of exhaust stroke.

4. TDC, end of exhaust stroke, begin-
ning of intake. Rotary disc valve cuts
off exhaust at any desired set degree,
approx 10° ATDC. Intake is automatic
whenever pressure differences or
sonic valves in intake dictate.

5. Continuing intake.

6. TDC intake almost closed.

7. Closed at approximately 40° ABDC
by upper piston.

8. Now back to TDC compression.

I

T LR
"-h: r,
Al
“ 1y
- |

|
L
I
I

T
r

e s
-

mems e s

e
' 1N
1

A AP

S\ [T

A view of the ||
intaks ports |EERTES
with th - reed |fSeSe
valve Hlock
reraved.

=
[-".-"'.-'.-' I

fl
[ B—

Bike SA March 1995 Page 57




