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Be it known that I,
Gireat Britain, and
vesident of the city of Montreal, in the Frov-

ince of Quebec -and Dominion of Canada,
“have invented certaln new and useinl

Ty
pates

provements in Tnternal-Combus Jon Motors,
a full, clear, and
exact description. :

" This invention refates to Improvements in

internal combustion motors, and the object
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-extremely simple and

a motor of
hav-

of the invention is to provide
¢ compact design
ing 5 minimum number of parts and capabdle
of being prodnuced at small cost. ’

A farther object is to provide s motor
which is perfectly balanced and will there-
fore be free from vibration. _

A still further object iz to eliminate the
flywheel ordinarily found in internal com-

- hustion moters, thereby reducing ‘the weight.

Another object is to provide a davice

“which will operate equally well either as an
3nternal combustion motor or’as
25

3 ) an expan-
sion motor using steam or compresse(i .
The device consists essentially of o eylin-

der mounted on a shaft which passes axially

therethrough. Two dismetrically disposed
pistons are provided in the gylinder, one

heing fized to the shaft and the other €0 & .
sleeve revolubly mounted on the shaft, The

¥

shaft and slesve ave each rovided with &
crank, and thess cranks are coupled by
means of connecting rods to a crank shaft

& The iniet and exhaust are through ports

formed in the cylindrical surface, and the
inlet and exhaust are controiled jointly by
the movement of the pistons gnd the move-
ment of the cylinder, which is geared to the
craiik shaft, o as to revolve on itg support-
ing shafh : o

In the drawings which illustrate the in-
vention i .
 Pigurslisa vertical long
of the device. ,
" Fig. 2 is & cross section on the line 2—2,

tudinal section

F]%‘ 1. _
Pigs. 3, 4, 5 and 6 are diagrams illustrat-
ing the cycle of operation.

Figs. 7,8,9,10 and 11 ave diagrams illus-
trating the operation of cach stage of the
cycle. ’

" Referring more particularly to the draw-
ings, 11 designates a hase carrving bearings
12 and 18 located respectively above and

gpeeification of Letters Patent.
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below the base. A straight shaft 14 is jous-
naled in the upper bearings 12 and 2 crani
shaft 15 is journaled i
A cylinder 16 having a cover 17 ig vevolubly
mounted on the shath 14, and
18 meshing with g pinion 19 on the crank
shaft, the ratio of the gears being approfAl
mately 2:1. .
Radially disposed pistons 20 and 21 ave
mounted in pairs in the eylinder by means
of hubs 22 and 28; the pistons 20 being
mounted diametrically opposite on.the bub
9% and the pistons 21 diametrieally opposite

on the hub 23. The pistons extend from

end to end. of the cylinder, bub the hubs ;

extend only half way so as to meet in the
It therefore ;
tons are counectad to their earrying hubs
through only one-half of their lengths, and
in the other half of their lengths overhang
the other hub. This ig clearly shown i
Tig. 1. Each of the pistons 15 connect
to its hub by studs 24 serewed ints the pis-
ton and passing through the wall of ¢ "
and secured by nuts 25. The hab
keyed to ‘the shaft 14, while the hub 22 is
revoluble on the shaft and independenily
of the cylinder, and is provided with an
oxtension 26 which passes through the cyl-
inder cover. Cranks 27 and 28 are COT-
nected respectively to the extension 26 of

the hub 2%, and to the shaft 14 carrying the
hub 95. The cranks 27 and 28 are coupled

to the cranks 29 of the orank shaft 15 by
conmecting rods 30. The eranks 27 and 28
are longer than the cranks 29, the ratlo be-
ing such that less than one-half revolution
of the longer cranks produces a
¢ n half vevolution of the
shorter eranks. Hach of the pistons is pro-
vided on all its bearing suriaces with pack-
ing 31 of any suitable deseriptlon. A
Tnlet and exhaust ports 27 and 33 are
provided in the curved wall of the eylin-
der, and are spaced _approximately  the
thickness of a piston apart.

The ignition
device 34 is provided in the

_ eurved wall of
the cylinder at 2 point approximately dia-
metrieally opposite from the inlet pori.

“The cylinder is provided with an outer or

jacket wall 35 spaced from ifs inner or main

all, and this space is blocled in the neigh-
porhood of the ignition device, and also in
the neighborhood of the ports, so that the
exhaust port discharges into the space on

carries o gear ¢

2oilows that the pis-
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in the lower bearings.
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one side of the rotative center and the in-
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let port connects with the space on the op-
posite side of the rotative center. A stepped
irusto-conical projection 35 is provided on
the end of the cylinder remote from the
cover, and has formed therein on each of
its steps a groove 36. These grooves are
connected hy passages 37 (only one of which
is shown) with the jacket space. Grooved
rings 88 and 89 are revolubly mounted on
fthe frusto-conical steps, and wre. cach held
by a nut 40 which may be adjusted to take
up any wear, and thus maintain a fluid
tight joint between the ring and the surface
on which it.bears. The ring 38 is connect-
ed with a carbureter 41 und the ring 39 with
an. exhaust pipe 49. _

An additional passage (not shown) 1is
provided in the closed end of the eyvlinder.
and in the frusto-conical extension, through
which the high tension cable 43 1 ading to

the ignitionn device may pass. This cable

leads from an insulated ring 44 mounted on
the shaft, and supplied with the high ten-
sion’ current for ignition by -a suitable
brush 44. R

The operation of the device is as fol-
be in the po-

sition_shown. in Figs. 2 and 3, it will be

seen that the pistons divide the eylinder into’
four chambers «, b, ¢ and d; chambers ¢ and-

¢ being small, the former ip commimication
with the inlet port and ‘{he latter with the
ignition device; while chambers 4 and 4
are large, the former heing entirely closed
and the latter in communication with the
exhaust’port.  Chamber « is empty, cham-
ber & centains a new charge Imeonpressed,
chamber ¢ contalns a new charge com pressed,
and chamber 4 contains & burnt’ charge.
Thé charge in chamber ¢ is exploded and
drives the pistons 20 and 21 apart until
they assmme the position shown in Tig. 4.
The separation of the pistons causes a new
charge to be drawn into ehamber a, and at
the sume time chambers 4 and d are ro-
duced in size, so that the charge is com-
pressed in chamber b and the burnt charge
i chamber d driven out of the exhaust port.
Owing to the geiir conneetion between the
crank shaft 15 and the cylinder, the eylin-
der rotates in the direction of the AITOW, S0
that the ports and 1onition deviee follow
the pistons 21 s indicated by the arrow.
Owing to the use of cranks, the rotation of
the crank shaft and #herefore of the cylin-
der does not hear the same relation to {he
movement of the pistons throughout their
stroke.  The resalt is that as the pistons ap-
neimeh the position shown. dn Figs. 4 and
1, the cylinder moves relatively faster, and
ihe piston 21, 4, e., that moving in the same

“irection as the cylinder, advances beyond.

us position in Migs. 4 and 11, as shown in

"ig. 10, and then returns to its proper po-

-taining more or less
throughout the circumference, so that the 186
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sition. The piston 20 is traveling in the
opposite direction to the cylinder, so that
it 15 obvious how this latter piston will pass
the exhaust port at the same time that the

piston 21 passes the inlet port by advanc- 70

ing beyond its position and then retreating
as the cylinder continues to move at a uni-
form rate. In this way, the inlet port 32
passes the piston 21, the exhaust port 33

passes the piston 20, and the:ignition device 75

passes the other piston 21, thus bringing the
inlet port into communication with chamber
d, the exhaust port into communication with
chamber ¢, and the ignition device into com-

munication with chamber 3. This means 80

that chamber «, into which the new charge
has been drawn, is now closed ; chamber d,
from which the burnt charge has been ox-
pelled, is now in communication with the

inlet port; chamber ¢, in which the exploded 85

charge has been fully expanded, is in com-
munication with the exhaust port; and ‘
chamber 0, which contained the new charge,
is in communication with thei ignition ‘de-

vice. On the next explosion, the pistons 90

resume their original position, 'as shown in
Fig. 5, and at the same time the cylinder
advances a quarter revolution, so that the
ignition device is in communication with

the charge compressed in cilmnber @, and 95

s0 on.  The explosion in chamber @ moves
the pistons, to the position of Figs. 4 or 6,
and ‘the cylinder to the position shown in
Fig. 6, with the ignition deviee in com-

nninication with . chamber @ containing a 100

compressed charge. An explosion in'cham-
ber @ returns the parts to the positions shown,
in Fig. 8. ’

I'rom the foregoing, it will be seen that

the device operates on the four cycle prin- 108

ciple, and thag explosion, exhaust, intake
and compression oceur in the order named
in_each of the chambers in succession. In
this way, the pistons are uniformly heated,

so that distortion does not oceur. The ex: 110

pansion of the fired charge always occurs
between the ignition deviee and the exmust
port, and for this reason, this portion of
the jacket space is utilized as a gas passage
leading to the
gas entering from the carbureter absorhs
heat from the cvlinder wall, and is there-
by preheated to.a considerable degree. The
exhaust gases flow through the remainder

of the jacket space, which covers that por- 120

tion of the cylinder within which compres-
ston Is oceurring, and warm this portion of
the eylinder. At the same time, the exhaust
gas 15 cooled, and therefore the pressure

drops, so that this jacket space serves the 125

purpose of a muffier, The cooling of the
hotter parts of the cylinder and ‘warming
of the, cooler parts has the effect of main.

i uniform temperature

mlet port, so that the cool 115



. Xf desired, coolin
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cylindér is not distorted by unequal expan--

sion and leakage past the pistons caused.
may be effected in the
ordinary manner by passing water through
the jacket space instead of passing the gases
through it. If desired, the closeg end wall
of the cylinder and the head, as well as the
pistons themselves, may be water cooled.
Such an arrangement 1s obvious, and re-
quires no description or illustration.

If the apparatus is to be used’ with steam

“or compressed air as motive fluid, it will be

necessary to alter the ratio between the

_ cranks 27 and 28, and the cranks 29, so that
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the pistons will close up almost into engage-
ment with each other instead of coming to
rest a considerable distance apart, as shown,
and as is necessary in an internal combus-
tion machine, owing to the limitations of
compression. The ignition device will be
removed and motive fluid admitted here
as well as at-the inlet port 32. 'An addi-
tional exhaust port will be required. Steam
will be admitted at the opening for the igni-
tion device, and the additional exhaust port
used only when the ratio between the cylin-
der and crank shaft is retained. If desired,
the ratio may be changed to 1:1, and one
each of the pistons 20 and 21 removed,
and the length of cranks correspondingly
altered, so that the pistons, in place of trav-
eling each something less than one-quarter
of a revolution, travel approximately half
a revolution each. 4
From the foregoing description, it will
be obvious that the apparatus is extremely
simple in construction, and may be very

cheaply and quickly manufactured. There

are no valves, as the pistons and eylinder
working in combination perform the fune-
tions of valves, and thersfore all loss of
power through leakage at this point is elimi-
nated.

Having thus described my invention, what
I claim is:— S
. In combination a rotary cylinder, a shaft

arranged centrally of said cylinder, two’
- pairs of pistons, a carrier for each pair of
- pistons, one of said carriers being mounted

on the shaft and fixed thereto, and the other
carrier being loosely mountéd on the shaft
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and having a sleeve extending through the

casing, said pistons being adapted to oscil-

late in.the casing, inlet ~nd discharge ports
in the casing, an ignition device carried by
the casing, said inlet port, discharge port,
and ignition device being brought by the
movement of the casing to different posi-
tions in relation to the pairs of pistons to
cobperate in succession with the spaces be-

" tween said pistons, whereby the combustible
fluid is admitted to the spaces in succession,

compressed, fired and discharged, a shaft
parallel with the shaft first mentioned, s
gear connection between the said shaft and
the casing for rotating the same, a pair of
cranks on said shaft, a crank arm on the
center shaft of the casing, a crank arm on
the sleeve of one set of pistons, and a pitman
between said crank arms and the cranks of
the shaft having the gear, substantially as
described.

In witriess whereof, I have hereunto set
my hand.
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