W. L. TOBEY.

(No Model.)

GAS ENGINE.

PR v Illlr’tl\\"l\ulll-.\}l‘)-l. e - —— — |I..I_...l|1|._..._..1_.l._......\....||t...i| ——— s g ..r.....ll..u....ll...l.l'..n'...rl._..ui..url....l..rl..l 'y 6_
QO gt o N .22 | Y
O 9 | Wl N, =
o oA . I, 2 " N
| N L . : ok L
W&Mﬂﬁf&fﬁ] N AL - /..r.. o T
. I i« . (0 xa_pi BTN
1 g : 7 2| e | z Z /T. Z /m/
| . NG | U
43 my J DAY : oo/ _ _ ..U.. |
- Hh.b\u £ .,W\n f . A Wr
= _ g —
i —— — == B
d ! — P — qu P B r——"_ : e ||-| —_ = w-- e — ﬁrﬁ%m\\ww\\“ﬁui- : EJWWI..FIJH o =77 D=y — ¥ b. m
@ - | N 941 Z N
Z7 d 4T Z
o m-\ %
D Z S T RS % . |
A . |
p= v
N
__ L
-
: -
1§ N
< N |
<~ 5/ %
O O _
oD |
._ R
= R
_ h




IO

15

{2
it

4.0

HO

NITED STATES

TR T T s ] RN II]

||||||||

WILLIAM L. TOBEY, OF BOSTON, MASSACHUSETTS,

GAS-ENGINE.

L LU -

%PE@EFICATION forming part of Lietters Patent INo. 306,443, dated October 14, 1884,

Application filed March 14, 1884, (No nmiodel.)

To all whom it may concern :

Be it known that I, Wirriam L. ToBEY, of
1iast- Boston, county of Suffolk, and State of
Massachusetts, have invented an Improve-
ment 11 Gas-Engines, of which the following
description, in connection with the aceompa-
nying drawings, is a spegification, like letters
on the drawings representing like parts.

My Invention relates to a gas-engine in
which the piston is actuated by the explosion
of a mixture of gas and air. In engines of
this class as heretofore made the mixture of
gas and air has usually been compressed in

the ¢ylinder before being exploded, and in

some- cases it is also somewhat compressed
before entering the cylinder by a compressor
o1 force-pump actuated by the engine.

The invention counsists, mainly, in the valve
mechanism by which the actuating-mixture
1s safely transferred from the tank to the en-
gine-cylinder, it being admitted alternately
at opposite ends of the said cylinder, so that
the engine is double-acting, the piston being
actuated by the fluid-pressure in both direc-
tions. ' '

Figure 118 a side elevation of a gas-engine
embodying thisinvention; and Fig. 2 isa hori-
zontal section thereof on line x x, Fig. 1, the
frame-work and crank-shaft being shown in
plan view, | .

Lhe cylinder «, piston b therein, with the
piston-rod &', conneecting-rod e, and crank-
shaft d, may all be substantially the same as in
any well-known double-acting reciprocating
engine. The said erank-shaft d is provided
with a erank or ecceentric, ¢, having asuitable
strap and rod for actuating a compressor or
force-pump, f, of any suitable or usual con-
struetion, having a piston or plunger, 1/, by
which the mixture of air and gas is forced
through the pipes ¢ into the tank or reservoir
i, which 1s shown in this instance as made in
the bed or frame-work of the engine. The
tank will always be kept full of the gaseous

mixture, and will remain full when the engine

ceases to operate, so that there will be a sup-
ply of compressed gaseons mixture ready for
starting the engine, which will not have to be
run by hand or other extraneous power for a
short time in'gtarting, as is usual in gas-en-
gines. The gaseous mixture thus compressed
in the tank % is conveyed therefrom through

P

a supply-pipe, 4, and avalve, , controlled by
an automatic governor, m, inanyusual manner,
to two branch pipes, » #/, leading to a double-
valve chest, o o', shown as eylindricalin form,
and having ports p p'. leading to opposite ends
of the cylinder a. The valve-chest 00" con-
tains a series of piston-valves, » ' ¢ ¢, fixed

upon a common actuating-rod, «, moved by

an eccentrie, «’, on the main shaft d of the en-
gine in the usnal manner. The pair of pis-

tons, as » ¢, working in one portion of the

valve - chest, inclose a space between them
shorter than the distance between the inlet-
port #° to the said valve-chest and the port p,
leading to the engine-cylinder, and as the said
pistons continue to move in the direetion of

the arrow 2, Fig. 2, they will uncover the port

w’, placing the space or chamber formed be-
tween them In connection with the pipen and
tank or reservoir for the compressed mixture,
50 that the said space or chamber will receive
a charge of the compressed mixture from the
said tank. The same movement of the four
connected pistons »+ ¢ ¢ that placed thevalve-
chest o in communication with the tank also
caused the port p to be uncovered by the pis-
ton », thus placing the engine-cylinderin com-
munication with the portion of the valve-
chest on the side opposite to the pistons” from
which the exhaust-passage o* leads, thus per-
mitting the contents of the engine-eylinder «
to exhaust through the port p and passage o’
At the same time, also, the piston ¢ is moved
beyond the port »’, so that the space or cham-
ber between the pistons £t is brought into
communication, through the port »’, with the
end of the engine-cylinder, thus permitting
the charge whichhadbeen previously sapplied
through the pipe 2/ and port 2*to the said
chamber to enter the cylinder, where it is ex-
ploded, and actuates the piston in the usual
manner. While the piston b is at or near the
other end of the cylinder the valve-pistons
move in the direction opposite tothe arrow
2, conveying the charge previously received
between the pistons »#' to the port p at the ad-
Jacent end of the engine-cylinder, while the
contents ol the cylinder at the other side of
the piston is exhausted through the port ¢’
and exhaust-passage o°, and a new charge re-
celved between the pistons ¢ 7. |

The quantity of explosive mixture received
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theen oine, is varied and controlled by the gov-
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tons, and the consequent actuating-power of

ernor-valve k; and it will be seen that the
space 1n the vmlve chest 0 0" between the pairs

of pistons s » and ¢ ¢ constitutes an interme-
diate chamber between the said tank and eyl-

inder, which chamber is placed alternately 1n
communication with the tank or reservoir for
the explosive mixture and with the cylinder,
but never with both at the same time, com-
munication being wholly cut off with the tank
before it is established with the cylinder, and

-the reverse, so that there i1s never any commau-

nication between the tank and the eylinder,
and it 1s consequently impossible to accident-
ally explode the contents of the fank.

I claim—

1. The engine-cylinder and valve-chest, and
inlet and exhaust ports leading to and from
the said valve-chest, and ports connecting it
with the ends of the ¢ylinder, combined with

the valves arranged 1n said valve-chest with

relation to said ports as shown and described,
and valve-actuating mechanism whereby com-
munication is alternately established and cut

306,443

o]

in the valve chamber between the valve-pis- ' off between th(, inlet-port and 1)01‘[10115 of the

said valve-chest adjacent to each end of the
cylinder, and one end of the cylinder is con-
nected with the exhaust-port while communi-
cation is established between the adjacent por-
tion of the valve-chest and the inlet-port, and

also between the other end of the cylinder and
. the portion of the valve-chest adjacent there-
“to, which is then cut off from the inlet-port,

E;ubstqntlally as set forth.

In a gas-engine, the engine- cylinder, and
a tme or reservoir for an explosive gaseous
mixture, and an intermediate chamber and
valve mechanism, whereby the said chamber
18 alternately pl‘wed in communication with
the said tank and cylinder without at any
time establishing direct communication be-
tween the said tank and cylinder, substantially

as described.

In testimony whereof I have signed my name
to this specification in the presence of twosub-
scribing witnesses.

WILLIAM 1. TOBEY.

Witnesses:

Jos. P. LIVERW[ORE
W. H. SIGSTON.
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