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Lo all whom ¢ may conceriv:

Be it known that I, ROBERT ALDRICH, a |

citizen of the United States, residing at Mill-
ville, in the county of Worcester and State of
Massachusetts, have invented certainnew and
useful Improvements in Iydrocarbon-En-
eines; and I do declare the following to be a
full, elear, and exactdescription of the inven-
tion, suech as will enable others skilled 1n the
art to which it appertains to make and use
the same.

This invention relates to 11111)1‘0\"61]1611138 1n
gas-engines; and it consists in certain con-
structions and combinations of partb herein-
after set forth. _

In the annexed drawings, Ifigure 1 1is a ver-

tical central section through a twin-cylinder

engine embracing my improvements. Kig. 2
is a vertical section through the gas-feeding
mlve:a} with contiguous parts 1n elevation.
Fig. 3 is a detail section thro ugh one of the
lightmg devices. Xig. 418 a plan view of the

engine, with the (,mnk; -shaft and piston re-

moved. Fig.5 18 a bottom plan view. Fig.0

is & plan view showing the main cylinders in

outline, and the inlet and outlet parts and
tubes of the latter ¢ylinders in dotted lines.
Mounted on a suitable base A are twin cyl-
inders B C, and the latter are provided with
trunk-pistons D K, respectively. To the pis-
tons are secured the pitmen K, attached to a
crank-shaft &, the latter being journaled in
bearings I, mounted on &t&udcwds I. The
cylinders are surrounded by water-jackets K,
and the pistons have reduced upper parts L,
which pass through openings in the cylinder-
heads, and are there surrounded by glands
M and packing,so that the space between the
reduced portion of each piston and the corre-
sponding cylinder forms a chamber N for the
reception of the explosive mixture of gas and
air, for the purpose hereinafter explained.
Between the main cylinders are the valve-
eylinders O O’, provided, respectively, with
piston-valves P P/, open at the upper end,
and connected to a rock-lever R, operated by
an eccentrie 5, to which it 1s cotmected by a
rod I'. The cylinder O is connected to the

chamber N of the eylinder C by a port or
passage U,and backof the said port receives
one end of a pipe V, the course of which is
shown in dotted li.nes, Kig. 0.

The cylinder

'
yar

O’ is connected to the chamber N of the cyl-
inder B by a port or passage U’, and back of
said port receives one end of a pipe V7. (See
Figs. 2 and 6.)

I\Te.ar the inner end of the piston-valve P

55

is a part W, which during a certain part of

the stroke is brought opposite a port or pas-
sage X, opening directly into a chamber Y,
formed in one side of the piston D. The pis-
ton-valve P’ has a similar port W/, communi-
cating during a porfion of the stroke with a
port X’, which in turn leads directly into the
chamber Y in the piston K. The chamber Y
in each piston D K opens into the interior of
the cylinders through a port Z. The recess
Y is sufficiently long to keep 1t in communi-
cation with the said port- X during the entire
stroke of the said piston.

On the opposite side of each main cylinder
is a port ¢ and a corresponding port b in the
piston. The port a opens into a chamber ¢
which contains a Jet d of lighted gas (s’hown
in Fig. 3) for the purpose of igniting the
charge when inthe mainc¢ylinder. Each cham-
ber ¢ has a contiguous chamber e, also con-
taining a lighted jet 7. The ecasing of the
chamber ¢ 1s arranged to rock on a longitudi-
nal axis, so as to bring an opening therein op-
posite an opening / in the casing of the cham-
ber ¢. The movable casing 1s connected by a
rod 2 to an eccentric & on the crank-shaft G.
The rod 7 carries an adjustable toe [, arranged
to engage a projection m on an air-inlet Vahf
n to the pipe V, aforesaid.
the air-inlet, is entered by a pipe 7, Whieh

‘eonveys hydrocarbon fluid from a reservoir to

the pipe V.

It will be understood that the foregoing de-
seription of detalls relates to one of the main
engine-cylinders only, and that the construc-
tion of the parts connected with the other cyl-
inder are identical.

The bottom of each eylinder B Cis provided
with an opening » for the escape of burned
cgases, for the discharge of a charge of gas
that may have failed to ignite, or as an air-
valve. Hach opening 7 1s provided with a
valve s, the spindle of which is surrounded
by a spring ¢ The valves are alternately
raised by arms on a rock-leverw, actuated by
a pitman v, connected to one of the pistons P.

Supposing an explosion has taken place in
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eyhndel C, the operation is as follows: The | the rod ¢ and itseccentric sufficiently tomake

piston E is forced forward and the piston D
in the contrary direction, or backward. When
the piston D begins its backward movement,
the piston-valve PP 1s in the position shown

in Fig. 2, with the port W opposite the port

X, and hence the chamber N of the cylinder
Cis in communication with the interior of
the piston B. The gas in the said chamber
N will thus be forced by the piston Einto the
The eccentric S will slowly move
the piston-valve P inward until the port X is
closed to its interior, and this will occur be-
fore an explosion can take place in piston D,

thus shutting off all communication between

a-cylinder in which an explosion is about to
take place and the gas-chamber from which
1t receives its supply.

mixed gas and air from the pipe V’ will be
drawn into the chamber N in front of the said
piston.
tric £ has moved the rod 2 and opened the
valve n, during the above-described oper-
ation, so that air is drawn into the pipe V,

together with the hydrocarbon from the pipep.
“When the piston ID has completed its back-

ward movement and is in the position shown
in Fig. 1, the port b is open to the port ¢ in
the chamber ¢, while the casing of the cham-
ber e has been moved by the rod 2, so that the
opening /i is closed.

cylinder C and its connections.

plosion and after it.
As the igniting-flame is often e‘;tnwmqhed
by the exploswn it is reignited by the other

jet f, since the movable casing is turned by

As the piston D moves
backward (the pipe V’ and port U’ being in
communication through the cylinder O’) the

It will be understood that the eccen-

The explosion then takes
place, foreing the piston D outward, and the
above-described operation is repeated in the |
During the .
~ backward movementof the pizton D the valve g

s is open to allow the escape of the burned gas -
of the previous explosion in the said cylinder, "
or, as before stated, in case the charge fails
to ignite 1t allows the unburned charge to es-
cape, the charge driving the exhaust before
it. This valve is closed previous to the ex-.

the openings ¢ and h coincide. When the
explosion takes place, the passage 1s closed..

It will be noted that as one main piston is

moving upward 1t serves to fill the other ¢yl-
inder with the explosive mixture, so that the

50

force of the explosion 1s utilized throughout

the upstroke of the piston.
Having deseribed my invention, what I
claim is—

5

1. In a gas-engine, the combination of the

cylinders B C, trunk-pistons with contracted
portions formm o chambers, and with recesses,
as described, the cylmdels O O/, with pis-
ton-valves P P’, provided with pmts U U’
and W W’ the pipes V V’, with fluid and air
inlets, means, substa,ntmlly as described, for
operating the piston-valves P P/, and wmt-
ing-jets d, eommumcatmﬂ'thwuﬂh ports with
the eylmders, as set for th

2. In a gas-engine of the character de-
seribed, the combmatlon of the pipe V, the
ﬂuid-supply pipe p, theair-valven,and a t-1'ip-

ping device applied to the rod 2 of the light-

ing device, substantially as described.

6o
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- 3. In a gas-engine, the combination of cyl- .

inders B C, trunk-pistons having contracted

portions forming elongated chambers Y, the

cylinders O O/, pr ovided with plston—valves P
P’, ported at UU W W’, the pipes V V’,
havi ing fluid and air inlets, the portsZ Z. X X’ |

and means, substantially as described, for op-
erating said valves P P/, and igniting-jets d,

communicating through ports with the cylin-

ders, as speclﬁed
4, The combination of the eyhndels B C,

the trunk-pistons constructed, as desmlbed |
with recesses Y. and ports Z b, the ported eyl-'

E

80

inders ¢ ¢, communicating with each other

and with the ports b, and gas-jets in said eyl-
inders, for the purpose speecified.

In testimony whereof I affix my signature

in presence of two witnesses.
ROLERT ALDRICH.
Witnesses:
DAVID MANNING, JT.;
WiLLis E. SIBLEY.
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