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- products of the combustion
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- size of the eylinder, and also uniformity in run-
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tail section on line 22 22, Fig, 2.
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~ plosive mixture of gas and air into the cylin-
- ders, '
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“engines in which gaseous pressure within the

the engine both
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To all whom it may concern: ]
Be it known that I, CEPIIAS SHELBURNE,
of Johnson City, in the county of Washing-
ton and State of LTennecssee, have invented a
new and Improved Gas-Engine, of which the
following is a full, clear, and exact descrip-
My improvements relate to the class of gas- |
cylinder, resulting from the combustion of a
mixture of inflammable gas or vapor and air,
causes the piston to perform its stroke, the
being expelled by
the return-stroke of the piston. |
- The objects of the invention are to obtain
greater speed and power in proportion to the
ning; further, to simplify the constraction of
In respect to the number of
parts and arrangement of the mechanism.
Reference is to be had to the accompanying
drawings, forming a part of this specification,
0. which similar letters of reference indicate
corresponding parts in all the figures.
Iigure 1 is a sectional plan view of 2 gas-
engine of my improved construction. Ifig. 2 is
a vertical longitudinal section on tle line 4 ,
Ifig. 1, TFig.3 is a detail section, showing the
arrangement of the gas-flame and the passages
for firing the charges. Iig. 4 is a transverse
section on line &’ 2/, Rig. 2. Ifig. 5 is a detail
section, showing the arrangement of the fiy-
Ing-passagesin the slide-cover. Fig. 6is a de-
tall view, showing the mechanism for operat-
ing the exhaust-valves, - Iig. 7 represents the
cam used for admitting the explosive mixtare
of gas and air into the eylinders. Iig. 8 is
an elevation of the governor. Ifig. 9 is a de-
Fig. 10 is a
sectional plan view, showing passages in slide
and slide-cover for the admission of the ex.

A A are two jacketed cylinders, provided
with heads & of concave form. o

B B are pistons connected by their rods ) to
cross-heads and slides at ¢, the slides being
connected by rods d to the crank-shaft C. The
cylinders are placed side by side, and between
the side of each cylinder and a fixed plate, e,
13 aslide, D. The two slides are connected by |

der is used, and the

i made with side slots or openin gs, ¢’ ¢°,which,

rods fto a crank-shaft, g, having cranks placed
one hundred and eighty degrees apart, the
shaft ¢ being geared to the main shaft C in .
such a manner that the main shaft makes two
revolutions to one of the secondary shaft, and
consequently the slides are given one back-

ward and one forward motion for every two

revolutions of the main shaft. The cylinders
A are formed with passages / I, extending
from the outer surfaces next to the slide D to
the opposite ends of the cylinders, so as to
admit the explosive mixture at both ends of
the cylinders, as hereinafter described. .

At ¢ are the exhaust-valves.

- The arrangement of the ports and passages
for the admission of the firing-charge and of
the igniting-flame and the operation of the ex-
haust-valves are the same in connection with
each cylinder, and also when a single eylin- 7o
following deseription ap-
plies to either eylinder shown. T

In the slide D is a passage, i, open at one
side of the slide by two outlets, < and %, and
at the other side, or against the plate or cover
¢, by a passage, i*. In the plate or cover eis
4 U-shaped passage, O, the ends of which
open upon the face of the slide D, and which
Is connected by a channel to the chamber ¢,
Ifig. 5, by which the mixture of gas and air is
supplied. = h

m m’ are passages formed in the covere, fit-
ted, as shown in TFig. 3, with a gas-burner,
m’, at the base of a chim ney, m% [ U, Figs.1,
o, and 4, are firing-passages in the slide D,
open at both sides of the slide at one side for-
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-communication with the passace m aund at the

othersidefor communication with the passages
h I/ for firing the chargein the cylinders. The
exhaust-valves ¢ are of tabular form, and are

when the valve is rocked, connect the pas-
sages b 1/ of the eylinder with the main ex.
haust-passage p, which discharges to the open
alr.  The exhaust-valve is operated or con-
trolled by a rod, », which is acted n pon by &
cam, s, on tie secondary shalt q. Asg shown
In Fig. 6, the cam s is made with three eleva.
tions, ¢/, §%, and s*, of different heights, thein-
termediate surface or cam, &2, closing or re-
1ts middle or elosed posi-

taining the valve in its 1
tion, and the other two cams causing the mo-
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‘mnels, to the igniting-chambers [ U'.

tion first in one direction and then in the other,
so as to connect the passages i A/ alternately
with the exhaust. The rod = is provided with

a roller that is pressed against the cam by

means of a spiral spring, #/, suitably arran ged.

I; is a channel, to which air enters from an
air-chamber, ¢%, by a passage, %, and gas from
gag-chamber ¢/ by the pipe and passage [*, be-
forementioned. Theairand gasare thoroughly

nixed beforeentering asmall channel of cham-

ber k, from where it leads, by suitable chan-

. The 1g-
niting -chambers 1 [ I I/ belng filled at the
same time as the cylinders, when the air and
oas valves t° * are opened Dy action of the
cam U3 air enters a passage, ¢, and is led by
suitable channel to chamber %, and gas from
chamber ¢’ enters pipe * and channel to cham-
ber k, where they are thoroughly mixed Dbe-
fore entering the ignition-chambers [ /. The
air-passage ¢ is kept closed by the value %°,
and the gas pipe or channel * is kept closed
by a small valve, ¢’,carried on the rod t/. L'hese
channels to the chamber & being kept closed
only at the giventime for filling ignition-cham-
bers, no air or gas can enter ignition-chambers
while the engine is doing its work, before fill-
ing a second time. The gas-burners m° are
formed to burn two jets—one at each side—
for communication with the separate cham-
bers ! I/, and these jets are 8o situated that it
the flame of one is blown out by the charge
rushing back the flame of the opposite side

‘cannot be blown out,and the one extinguished

will be relichted before the ignition-chamber
at that side returns with a second charge 1o
" be fired. |

The operation, in counection with the two

~ eylinders, is as follows: I'he passage ¢ in the
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slide of one cylinder being moved into connec-
tion with the passage I/ of the cylinder aund
chamber % of the slide-cover, the combustible

charge goes from the pasgsage k to that end of

the cylinder. At thesame time the passage
1 the same slide is connected to the chamber
k, as in Figs. 4 and 5, and 18 thereby charged
with the combustible mixture from the cham-

ber k. The piston, then moving forward, com-
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presses the charge, and the slide moving back
the opening ¢ is brought opposite the passage
1, for filling the opposite end of the cylinder
while the passage I is being filled with the
mixture from chamber k. At the same time
the other end of the cylinderis filling with the

i b, and chamber [ is filling from chamber k.
The piston is then moved back by the explo-
sion of the first charge. During this latter
movement the exhaust-valve ¢ hasbeenmoved
to connect the passage 1/ and the exhaust p,
and the previously-fired charge is exhausted
to the open air. During these operations of
the slide in connection with one cylinder the
other slide is being moved, but in the reverse

direction, and the other cylinder being filled °
and the charge fired in the same manner, but i

as and air from ehamber o through passages

97,618

' not at the same time, as the arrangement 18

such that while the charge is firing in the end
of one cylinder the opposite end of the same
cylinder is being charged.
in the other cylinder one end is working, while
at the opposite end the productsot combustion
are being expelled, and -the pistons are thus
placed under pressure in alternate order, and
each cylinder being double-acting there 1s a
continnous pressure being exerted for rotating
the main shaft C. The crank-shafts are so
arranged that the pistons B B have completed
their stroke while the slides D D have mnot
quite completed their full stroke, as shown in
Iig. 10, so that the piston moves slightly for-
ward before theeylinder-chargeis fired. This
is for a purpose, as will be noticed. In the
working of the slide one of the passages [ U
comes over the passage I I/ just as the last
products of combustion are being expelled.
[n this arrangement of cranks the piston has
completed its stroke and the products of com-
bustion quite expelled, and the exhaust-valve
q closes just betfore the chamber [ comes over
h, so that none of the products of combustion
can enter I, Again, the fired charge has pro-

sage i/ comes over h. Should any of the pro-
dnets of combustion enter 4/, they are thor-
oughly mixed with the second charge on en-
tering the cylinder.

The devices for controlling the proportion of
oas and air are shown in Ifig. 2. 0? 0% are the
gas-supply pipes, connecting with chamberst ?,
that open .to the passage leading to the chan-

nels o o/ in the slide-cover ¢, as above men-

tioned. ¢ is a rod fitted with a valve, ¢, for
closing the opening between the pipe o? and
chamber £, and also fitted with a valve, %, out-
side the chamber %, for closing an air-inlet 1n
the said chamber. The valves are kept closed
by a spring, u, and are opened at the proper
time by means of a bent lever, #/, acting upon

the end of the rod ¢’ and operated upon by a
cam, #2. The cam %% as shown most clearly

in Fig. 7, has projections v,7’,and v? extending
from its surface u3. There are two of these
cams 22 for each eylinder, carried by a sleeve
upon the shaft g, that is capable of endwise
movement on the shaft. To these sleeves of
the ecams is connected the arm w from an or-
dinary centrifugal governor, It, as shown most
clearly in Fig. 8. In the operation of these
parts the sleeve is positioned with its cam-sur-
faces u3, v, ¥', and v* with reference to the lever
!
er,nor-ba,lls. The roller of the lever @’ turn-
ing upon the cam «?, the air and gas valves ¢
# are opened sufficiently wide to let in a suit-

At the same time 7o
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pelled the piston its tall stroke before the pas-

109

105

110

11§

120

according to the rise and fall ot the gov-

able quantity of the explosive mixture of gas -

and air for filling the eylinders. The gas and

air, meeting at right angles, are thoroughly

mixed in the chamber ¢ before entering the
cylinders. At this juncture the air-valve ¢
has been opened sufficiently wide to let in all
theair thatcan beadmitted between the cham-
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~ more complete ignition of the cylinder-charge.
- When one end of the cylinderhas been filled by |
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ber ¢ and the cup,

L' W and the concave ends of

‘running beyond its normal speed,

the lower steps, v v/, thus causing the valve ¢ |

‘ot the charge

27%.618

which are placed in such
positions to each other as to letin sutficient air

for forming the mixture of sufficient strength
for forming the combustible charge for filling |
the cylinders, when by the action of the projec-
tionsvv/2?, controlled by the governor,the valve
t*1sopened toa greaterextent to let ina greater
proportion of gas than was admitted to the cyl-
Inder, while the air-valve #enters a cu psuitably |
arranged to receive it, thus admitting a greater
proportion of gas than air, making a stronger
charge of the mixture for fillin g the passagesih
( thecylinders. This
stronger charge, being fired , 18 projected with
some force into the cylinders, thus caunsing a

action of the cam u*, Fig, 7, and
moving forward

opposite end of th
of the second

t0 compress the charge, the
¢ cylinder is filled by action
cam, »°. Should the engine be
the govern-
or-balls rise, and, carrying with them the ecams |
u* u*, throw the roller of the lever 4/ on one of
toopen wider, thereby diminishin g thestrength
and lessening the speed of the |
engine. The rounded or conecave heads a of
the cylinders serve the purpose of insuring a
iore complete combustion of the chargein the
cylinder, and also insuring the products of
combustion left from a previons explosion be-
coming intimately mixed with the fresh charge
entering the cylinder. When less poweris re-
quired the supply of gas and air may be cut
off from one cylinder ; or should the cylinder
become overheated, as is frequently the ease
In gas-engines, the gas-supply may be cut off
from one eylinder while air is still admitted

L

in

| and cam 2, the latter

nection with th

3

for cooling, and this being done with the eyl- 40

inders alternately they will be cooled without

stopping the engine. | |
‘Having thus described my invention, I claim

as new and desire to secure by Letters Patent—

1. The combination, with the e¢ylinders hav-
g passages & &/, of the slides D, each having
& passage, 1, with two lateral outlets, ¢/ i*y and
fire-passages I I, and the cover ¢, having {J-
shaped passage o, connecting with chamber ¢,
whereby the mixture of gas and air may be
supplied, as described. -

2. The combination, with the gas-chamber ¢/
and the air-chamber ¢, of the passages I* IS,
chawmber %, ignition-chambers [ I/ , Valves #* ¢,
having suitable connee-
valves, as and for the purpose

45
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tions with said |
specified. | - |

J. In gas-engines, the combination, with a
cylinder,of a slide formed with firing-passages
L Uy the slide-covere, formed with two passages,
m ', and the separate gas-burners m3, sub- -
stantially as shown and deseribed. |

4. In gas-engines, the combination, with the
cylinder and the two slides D D, formed with
firing-passages ! ¥, and slide-cover ¢, formed
with passages m m’, of the ‘gas-burner w3,
formed to burn-jets at opposite sides for con-

e firing-passages of the separate
slides, substantially as shown and described.

0. In gas-engines, the combination, with the
gas-supply pipe %, of the chamber t, valves ¢?
¢, and rod #, the lever w', cam %%, and centrif-
ugal governor T, substantially as described,
for operation as set forth. . R
CEPHAS SHELBURNE.

7‘3. |

Witnesses:
- A. J. RANGE,
N AN H R. CHRISTIE.
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