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To all whonv it My CORCETTY:

Be it known that I, GEORGE W. STEWART,
of the city, county, aud State of New York,
have invented a new and useful Improvement
in Gas-Epgines, of which the following 1S &
specification. |

"This invention relates to gas-engines, its ob-
ject being to automatically ignite and explode
the gas within the cylinder, so as 1o utilize the
same to its greatest efficiency, and thus obtain
a very simple, cheap, and aft the same time
powerful engine. Themanner in which 1 ac-
complish this result is fully illustrated in the
accompanying drawings, which form part of
thig specification, and in which similar letters
of reference indicate corresponding parts.

Figure 1 represents & longitudinal vertical
section showing the manner in which the gas
is supplied to the cylinder through the feed-
pipe ¢ and the supply-port d 1n the piston-rod
a, also the igniting-ports eand¢. Fig. 2rep-
resents a horizontal section through the body
of the engine and relief or exhaust valve, to
show the exhaust-port and illustrate the oper-
ation of the valve, which will be hereinafter
explained. Fig. 3 represents an end view of
the front end of the engine with a portion of
the hood f and funnel g broken away, showing
the pistonrod a and a portion of the neck-
casting in cross-section to betier illustrate the
method of igniting the flame; and Fig. 4 1llus-
trates an enlarged longitudinal section of the
valve 4, to show the mannerin which the same
is gripped to the stem j by means of the asbes-
tus packing k.

The piston m, Tigs. 1 and 2, is made of the
usnal form and provided with a cap, %, which

~ is secured thereto, and which 18 provided with

the ordinary rod couplings, {, 10 which 18 se-
cured the driving-rod o. The driving-rod o1ls
connected to the crank p of the balance-wheels

s, which are provided with the usual shaft-

435

bearings, &e., to permit of 1ts perfect opera-
tion. |

The piston-rod ¢ is provided on its under
side with a supply-port, as d, which 1s of a
proper length to create a communicabting chan-
nel between the feed-pipe ¢ and the inside of
the eylinder, as shown in Fig. L. Through

so the neck of the casting, on its lower side, the

' channel with that of the supply-port d. On.
the upper side of the piston-rod «, slightly 1n-.

side of its solid portion, a hole is provided, as

e, which may be termed the ¢‘joniting-port.’’

This port is arranged to communicate at tha
proper moment of the stroke of the piston with
another igniting-port, ¢, which 18 provided in

the upper side of the neck-casting and com-

municates with the funnel g.
the funnel ¢, as shown at u, Fig. 3, is a small
port in the form of a tip, by means of which
the flame is communicated to the gas at the
proper time, as will be hereinafter explalned
in eonnecction with the operation of the relief-
valve. | |

As shown at w, Fig. 2, the eylinder 1S pro-
vided with an exhaust-port, which communi-
cntes with the relief-valve by meansof the neck
v, which secures the cylinder » of the relief-
valve to the main cylinder of the engine. On
each end of the cylinder raresecured the caps
+and . These caps are secured to the eylin-
der, as illustrated, the cap ¥’ being provided

with a long threaded portion to permit of 1ts
‘being adjusted to regulate the stroke of the
valve according te the stroke or speed of the

engine, it being understood that when the en-
gine i§ running at a high rate of speed it will
require a longer stroke of the valve 7 in order
to keep the exhaust-passage open for a longer
period of time. 1o accommodate this require-
ment the cap ¢ can be unscrewed to any de-
sired distance, thus lengthening out the cylin-
der » and increasing the stroke of the valve.
As illustrated at b, Fig. 2, the cap ' 1s pro-
vided with an opening, through which thestem
j travels, which is sufficiently larger than the
stem to permit of a free exhaust, also to ad-
mit the requisite proportions of air into the
cylinder on the return-stroke to create com-
bustion, while the corresponding opening 1n
the cap ¢ is the requisite size to permit of the
free passage of the valve-stem atnd nothing
more. The construction of the valve ¢isillus-
trated in Figs. 2 and 4, which show the valve
mounted upon the valve-stem,the valve consist-
ing simply of a tube solid atone end and a suit-
able plug to screw in the opposite end, with
2 hole drilled through the solid end, and the
plug and tube sufficiently large to acconimo-
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feed-pipe ¢ is secured, so as 1o connect its | date an easy movement of the valve-stem, the




- stroke as the piston.
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packing k being reiied upon b0 hold_the valve |

1n position. One of the lugs I, as shown in

Fig. 2,.is extended and bent at rectangle, so

as to form an arm, to which the end of the
valve-stem is Secured, as shown in Fig. 2, so
that the valve-stem has the same travel of

The distance between
the valve ¢ and the ecap or valve-seat ' being

- much less than the stroke of the piston, it re-
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quires that the valve ¢ be secured to the stem
with sufficient grip to be carried back and

‘forth and held agalnst its seat at each end of

the cylinder, but with sufficient freedom to
permit the stem to slide through the valve and
complete its stroke, as described in the oper-
atlon of the engine hereinafter.

.~ The method of Igniting the gasis illustrated

20

In Figs. 2 and 3, which show the burner Y
tappedintothe mainsupp] y-pipec, from which
16 receives the requisite flow of gas to keep a
proper-sized blaze burning constantly in front

~of the igniting-port u, as shown in Fig. 3.

- provide it with legs, as shown at A, Figs. 1and

2
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The manner of mounting the engine is to

3, and screwing the said legs to the bed-plate
or foundation. This manner of mounting en-
gines of this characteris so common that it is
thought hardly necessary to g0 into any fur-
ther description, excepting to say that as a
novel and new feature I make the bed-plate in

the form of a box and utilize its interior space

for the purpose of storing the gas when so de-

sired. Inother words, it is a gas - reservoir.
The operation of my engine is as follows, as-

Suming that the gas is burning from the burner

Y, a8 shown in Fig. 3: Gas, being admitted

. through the supply-pipe ¢, will flow through
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~Ing it to the limit of its stroke.
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‘lows: The side of the

the supply port or channel d of the piston-rod
1nto the cylinder.
forward, and the
the solid portion of the piston-rod covering
the supply-pipe c. After the piston has cut
off the supply of gas, the igniting-ports ¢ and
¢ are in communication with each other, so
that a sufficient jet of gas will escape through
the said igniting-ports into the funnel g, as

‘shown in Fig. 3, and will be ignited by the
blaze from the burner ¥ through the tip #.

The gas in the eylinder will then explode and
expand its forces against the piston, thus driv-
tlon isrepeated automatically with each stroke
of the piston, depending upon the force of the

balance-wheels to complete the return-stroke,

unless it should be in cases where a twin en.
gine is built. . =~ |

The operation of the exhaust-valve is as fol-
piston being slightly cut
away to permit of a free exhaust, as shown at
w, Fig. 2, air is admitted Into the. cylinder
through the cap ¢ in sufficient quantities to
mix with the gas being supplied and ecreate
the necessary combustion when ignited. At
the beginning of the stroke, as above de-
scribed, the valve ¢ begins a corresponding

travel to that of the piston, being carried by.

the valve-stem 5 and arm which is secured to

the stem by

The piston is then-moved
supply of gas is eut off by

‘mechanism, consisting

This opera-

one of the legs I. " The valve i travelé with
the valve-stem until the valve has been seated
to the inside of the cap or seat ¢, and the sup-

ply of air is then cut off. The valve remains

and keeps the exhaust-ports closed while the
valve-stem completes its stroke with.the pis-
ton. Immediately upon the beginning of the
return-stroke, the valve 4, being clutched to

port, leaving the exhaust a free exit, as indi-
cated by the arrows, 1
peated at each stroke, the side of the cylinder
being slightly slotted to accommodate the afm
which carries the valve-stem. ; |
Having thus described my invention, what I

‘claim, and desire to secure by Letters Patent,

1s as follows, to wit: _
1. An exhaust and alr-supply mechanism
which consists of the cylinder r, provided at

~each end with the ecaps or seats ¢ and ¢, the
| valve-stem j, carried b

y the engine-piston and

provided with a valve, as 4, arranged to be

Seated by the valve-stem before the same has
completed its stroke and to be unseated again
at the beginning of its I‘eturn-stroke, as set
forth and specified. -
2. A gas-engine constructed of a proper cyl-
inder and piston, as m, secured to g piston-rod
extension,as a, provided with the supply port
or channel d and igniting-port ¢, arranged to
communicate through the 1gniting-porte” with
the funnel ¢, in combination
ply pipe, ¢, and burner 7, as and for the pur-
pose specified. o S

3. A gas-engine cons'tf.ucted“of a suibdble-

cylinder with the piston m, piston-rod exten-
sion a, provided with the supply-channel 4,

its asbestus packing, will travel -
-with the stem, and thus open the exhaust-

with a gas-sup-

70

73

T'his operation is re-
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arranged to communicate with and receive gas

from the supply-pipe ¢, the same to be ignited,

as described, through the ports e and e, in

combination with. an exhaust and alr-supply

with the supply and igniting ports, as de.
seribed,the supply:pipe ¢,and i gniting-burner
¥, all arranged

by the valve-stem § within the cylinder # in

such a manner as to close the exhaust-port be-

fore the stroke of the piston is completed,and
to open the same again at the beginning of the
return-stroke, as described. B

In testimony that I elaim the foregoing imQ .

provement in gas-engines, as above deseribed,
I have hereunto seb my hand this 12th day of

July, 1887, . , .

Witnesses:
- STEPHEN J. Cox,
SAMUEL KILPATRICK,

of the cylinder » and
provided with the caps ¢ and ¢, thevalve -stem
J, carried by .the piston m, and provided with
a valve, as ¢, all arranged to operate as de-
scribed, and for the purpose specified.

4. A gas-engine constructed of a suitable
cylinder and piston, as m, and rod a, provided -
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to operate as described, in |
-combination with a relief mechanism, which
~consists of the valve 4, arranged to be operated
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