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To all whom it may concern: ‘

Be it known that we, ARTHUR GUYON PUR-
CHAS, surgeon, and JOHN EDWARD FRIEND,
engineer, both'subjects of the Queen of Great

Britain, residing at the city of Auckland, in’

the British Colony of New Zealand, have in-
vented Improvements in Hydroearbon-Mo-
tors, of which the following is a specification.

Our invention relates to that class of motor
in which a mixture of hydrocarbon vapor or

gas and air isadmitted through suitable open-

ings or ports into a cylinder, where it is ig-
nited inorder by its explosion to impart force
to a piston working in the said cylinder; and
the objects of our invention are to produce a
simple and efficient niotor of this class and to
provide improved means for mixing hydro-
carbon vapor or gas with air and for supply-
ing such mixture automatically to the said
motor, and for automatically regulating the
supply of the mixture to the cylinder of the
motor. )

In carrying our invention into practice we
provide a suitable bed-plate on which we se-
cure a cylinder of special form haying suit-
able inlet and exhaust ports constructed and
operating as hereinafter described. The cyl-
inder is made of two diameters, the outer part
or working cylinder being the smaller of the
two. The larger or inner part acts as the
pump and compressor. The piston also is of
two diameters, whereof one fits the outer part
and is the working portion and the other fits
the larger part of the cylinde? and by its
movement to and fro alternately draws in and
compresses the mixture. Inside this eylin-
der and working freely to and fro is a piston

of special construction connected by means

of aconnecting-rod with the crank of a crank-
shaft, whereby the force generated by the ig-
nition of the mixture in thesaid cylinder may
be communieated through a fly-wheel secured
on the said crank-shaft to a machine-locomo-
tive or the like.

Arranged in any convenient position adja-
cent to the eylinder of our improved hydro-
carbon-motor is a suitable chamber or vessel,
hereinafter referred to as the mixing-cham-
ber, for containing and mixing the hydro-
carbon gas or vapor with air, and a pipe is
led from this chamber to the suction-valve of

Serial No, 282,035, (o rmodel)

| the larger part of the cylinder, in order: to

convey the mixture of vapor or gas and air to
the said cylinder, where it is compressed and
forced into the working-cylinder through the
iniet-pipe, a suitable valve being provided in
the said pipe to prevent the mixture being
forced back into the pump-cylinder. The
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mixture being thus compressed into thespace .

. between the working-piston and the ehd of

the cylinder, it is ignited at the proper mo-
ment by any suitable means, and having
driven the piston mnearly-to the end of its

€s

stroke the resultant gases are allowed to es-

cape through an exhaust-port provided for
that purpose, which is uncovered by the
movement of the piston.

A suitable governor-valve is provided in

the feed-pipe leading from the mixing-cham-
ber to the suection-valve of the .pump-cylin--

der, whereby the supply of mixtiire may be
partly or wholly cut off and air substituted
therefor. In some cases we prefer to employ
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two or more motor-cylinders—as, for instance, .

in a locomotive—as illustrated in the accom-
panying drawings, in'which— ‘

Figure 1 is a horizontal section of a hydro-
carbon - motor constructed according to our
invention.
section of the same. Fig. 3isa vertical trans-
verse section on line x «, Fig. 2. TFig. 41is a
similar section on line y v, Fig. 2. Fig.5isa
vertical section of our mixing-chamber, and

Irig. 6 is a vertical section of our governor-.

valve, hereinbefore mentioned.

Fig..2 is a vertical longitudinal -

75

8o

85

The motor illustrated in Figs, 1 and 2 is.a -

twin-cylinder motor, and A represents the
bed-plate, to which are secured two combined
working and pump cylinders, the working
portion Bwhereof isof less diameter than the
pump portion C. Thesaid eylinders are pro-
vided with gas-inlet ports b and ¢, 6pening, re-

[3])

spectively,intothe working and pumpportions .

B C at the rear end thereof, and the said
working portion B of the eylindersis provided
with an exhaust-port b* near its forward end.

The inlet-ports b ¢ of each cylinder are in
communication with each other” through a
pipe P’, Fig. 2, check or inlet valves V and
V’ being provided for each port for obvious
purposes, the check-valve. V. having its seat
below the connection of the pipe P’ with the
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pipe or passage P,leading to port ¢, and said
ports b care in communication with the source
of gas-supply through said pipe P. The pis-
tons D are also combined working and pump
pistons, their working and pump portions d
d’ respectively fitting the corresponding por-
tions B C of the cylinders.

E Eindicate the connecting-rods, and I the
crank-shaft.

The pipe P of each cylinder is connected
with any suitable source of gas-supply, in
which the gas is or may be stored under nor-
mal pressure; but where fluid hydrocarbons
are nsed we employ a earburetor &, (shown in
Fig. 5,) which carburetor is divided into two
chambers, one of which contains the hydro-
carbon and has a gas-pipe g, the outlet of
which is mear the bottom of the chamber,
its inlet above the same, and has a regulat-
ing-valve that is adjustable by means of a
spring ¢’, so that the volume of gas entering
into the chamber may be regulated. The
other chamber is the air-chamber and con-
tains water, the air-pipe ¢* having its outlet
also near the bottom of the chamber and its
inlet above said chamber. The said air-pipe
is also provided with a regulating-valve ad-
justable by means of a spring g*. The ob-
ject of the latter arrangement is to free the
air from the impurities before admitting it to
the motor. "

Each chamber is provided with means for
connecting it to the regulating or governor
valveL. (Shownin Fig.6.) Thegovernor-valve
Iis interposed in pipe P between the car-
buretor and the working-eylinder; hence two
such valves are employed in a twin-eylinder
engine, and, if desired, two carburetors may
be employed. This valve consists of a cylin-
inder 7, in which works a hollow piston ¢/, di-
vided centrally by a cross-partition 5 to
which the valve-rod is secured, and has two
ports I’ I’ on opposite sidesof the cross-par-
tition and on the same side of the valve,
adapted to register with the connectionI? for
pipe P. The valve-casing has two coupling-
joints ¢* and 4%, leading into the casing at op-
posite ends of the valve, the joint ¢* being
coupled with the carburetor and the joint ¢
with the air-chamber thereof.
is controlled from amoving element of the en-
gine—as, forinstance, from the crank-shaft—
and after the valve is set to a given speed of
said shaft whenever the speed of the motor
increases, thereby increasing the speed of the
governor-balls, throwing them outward, the
valve is lifted, thereby cutting off the com-
munication with the junctions I* and the coup-
ling-joint #%, and establishing communication
‘between the said junction I* and coupling-
joint %%, so that at the next forward stroke of
the piston air alone will be drawn into the
eylinder until the speed of the motor has de-
creased to return the governor-valve into its
normal position. (Shown is Fig. 6.)

We have deemed it unnecessary to show
the governor itself, as this mechanism and the

The valve-rod,

manner of connecting the same with the
valve-rod I® are well known. » _
Instead of a carburetor any suitable reser-
voir for storing the combustible gas may be
employed, and the gas supplied thereto and
stored therein at a normal pressure, or under
pressure not exceeding - the pressure in the
working partof the cylinder. The air-cham-
ber may be dispensed with; but the advan-
tage thereof is obvious, as the air supplied to
the cylinders will then be free from all gritty
matter liable to speedily wear the cylinder-
surfaces when the joint ecoupling is left open
to the atmosphere. Of course a connection
with the atmosphere is absolutely necessary;
otherwise the motor would become inopera-
tive whenever the supply of gas is cut off by
the governor-valve. v
The operation of our improved motor is as
follows: Assuming the various parts to be in
the positions shown in the drawings, in start-
ing the engine the crank-shaft is rotated by
hand or otherwise to draw the right-hand pis-
ton forward sufficiently to draw combustible
gas into the pump portion C and into the
working - cylinder B in rear of the piston.
Before said piston reaches a point to uncover
the exhaust-portit is moved back to force the
gas from C into B through pipe P’ and com-
press the charge in B, which is then ignited
by means of a suitable or well-known ignit-
ing device—as by an electric ignitor, for ex-
ample. The piston is now driven forward,
the pressure of the gases behind it holding
the valve V' to its seat, while the valve V will
move off its seat and a charge of combustible
gas will be drawn into the portion C of the
cylinder. When the piston reaches thelimit
of its forward motion, the exhaust-port 0® will
be uncovered and the products of combus-
tion exhausted from the working-cylinder,
thereby relieving the valve V' of pressure, so
that on the back-stroke of the piston the
charge of gas will first be forced from C into
B and will then be compressed in B, the valve
V’ being again forced to its seat under the
pressure, and the charge will be ignited, this
operation being then repeated. It will of
course be obvious that the motor-cylinder,
pump-cylinder piston, and connecting-rod on
the left hand of the motor (illustrated in the
drawings) will act in a precisely similar man-
ner to the corresponding parts on the right-
hand side of the said motor, but at different
or opposite times,and as each piston receives
an impulse at each revolution of the crank-
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shaft it follows that with the arrangement '

illustrated the fly-wheel will receive two im-
pulses at each revolution. When the speed
of the motor increases beyond anormal speed,

the valve 4 through the governor will be.

moved to cut off the communication between
I? and ¢ or the cylinder and source of gas-sup-
ply, and the communication between I* and
7 or between the cylinder and the air-cham-
ber will be established, admitting aiv only to
the eylinder until the speed of the motor has
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decreased to a normal speed, when the valve’

1 will be returned to its normal position, as
desecribed. ‘

Although we have described our improved
motor as provided with a pair of cylinders,
pistons, &e.,it is to” be understood that for
many purposes single motors will suffice.

Having now particularly described and as-

certained the nature of our said invention and
in what manner the same is to be performed,
we declare that what we claim is— .

1. In a gas-motor, the combination, with a
cylinder and piston constructed to operate as
a working cylinder and piston. and as a pump,

of an air-reservoir connected with the admis-.

sion-port of the cylinder, said reservoir con-
taining water through which air is caused to
pass prior to its admission to the eylinder,
substantially as deseribed, for the purposes
specified.

2. In a gas-motor, the combination, with a
cylinder and piston constructed to operate as

‘a working cylinder and piston and as a pump,

a source of gas-supply, and an air-reservoir
containing water through which the air ad-
mitted thereto is caused to pass, and a con-
nection between the inlet-port of the cylinder
and the gas-supply and air-reservoir, respect-
ively, of aregulating-valve interposed in said
connection and adapted to cut off the com-
munication between the inlet-port and gas-
supply or between said port and air-reser-
voir, substantially as and for the purposes
specified.

3. In a gas-motor, the combination, with a
cylinder and piston constructed to operate as
a working cylinder and piston and as a pump,

“a source of gas-supply, and an air-reservoir

containing water through which the air ad-
mitted thereto is caused to pass, and a con-
nection between the inlet-port of the eylinder
and the gas-supply and air-reservoir, respect-
ively, of a regulating-valve interposed in said
connection, said valve being controlled by a
moving element of the motor—as the governor,
for instance—and’adapted to cut off the com-
munication between the inlet-port and gas-

supply or between said port and air-reser-
voir, substantially as and for the purposes
specified. _

4. In a gas-motor, the combination, with a
working eylinder and piston constructed to
perform the function of a pump, admission-
ports b and ¢, for the working and pump por-
tions, respectively, of the cylinder, said ports
being in communication with each other and
with the source of gas-supply, and check-

valves in said communications, of a regulat-

ing-valve interposed in the. connection be-
tween the inlet-ports and gas-supply, t_he
valve-casing of which valve is provided with

suitable ports in communication with the cyl-

inder and with the gas-supply, respectively,
and with said cylinder and the atmosphere,
the opening and closing of said ports being
controlled by the movements of the valve,
for the purposes specified.

5. In a gas-motor, the combination, with a
working-cylinder constirueted to perform the
fonetion of a pump, admission-ports b ¢, for
the working and pump portions, respectively,

-of the cylinder, said ports being in commu-

nication with each other and with an air and
gas supply pipe, and check-valves V V7in
said communications, of a carburetor and air-
reservoir, the latter containing water through
which the air admitted is caused to pass, and
a regulating-valve ¢, whose casing is provided
with a port or passage I in communication
with. the ¢ylinder through the supply-pipe, a
port or passage ¢* in communication with the
carburetor, and a port or passage 4° in.com-
munication with the air-reservoir, said com-
munications being controlled by the move-
ments of the valve, substantially as and for
the purposes specified. :

ARTHUR GUYON PURCHAS.
JOHN EDWARD FRIEND.

Witnesses:
TFrEpERIc MORRIS PRESTON BROOKFIELD,
.- Notary Public, Auckland, New Zealand.
ARTHUR TTENRY BRABANT,
Articled Clerk, Auckland, N. Z.
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