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UNITED STATES PATENT OFFICE.

MICHAEL H. SULLIVAN, OF POUGHKEEPSIE, NEW YORK, ASSIGNOR TO JOHN LAWRENCE
MURPHY, OF CHELSEA, MASSACHUSETTS.

COMPOUND GAS-ENGINE.

Specification of Letters Patent.

Patented Oect. 17,1911,

Applieation filed August 12, 1907. S.erial No. 388,_226.»

To all whom it may concern:

Be it known that I, Micmaen H. Scroi-
Vax, a citizen of the United States, residing
at Poughkeepsie, in the county of Dutchess
and State of New York, have invented new
and useful Improvements in Compound Gas-

cngines, of which the following is a speci-
fication. ‘

This invention relates to compound gas
engines, and has for its object to provide
means for utilizing the exhaust gases after
they Lave acted on high pressure pistons,
as by causing them to further act upon a
low pressure medinm, as a turbine wheel
upon the main shaft of the engine.

In the accompanying drawings, which
illustrate the invention, It igure 1 is a broken
side elevation of ¢ne form of engine embody-
ing the invention; Fig. 2 is an end view of
the sanie, partly is section; Fig. 3 is a top
plan view: and Fig. 4 is a sectional view of
the valve mechanism.

Referring more particularly to the draw-
mgs, which are for illustrative purposes
only, and, therefore, are not drawn to any

particular scale, 1 indicates an internal com-

bustion or gas engine, which may be of any
desired construction, the one shown being
provided with two cylinders, 2 and 3, the
pistons of which are connected with and ro-
tate an ordinary shaft, 4. As the means of
admiting fuel to the cylinders, and of con-
necting the pistons with the crank, may be
of any desired construction, and form no
part of the present invention, they have not
been shown in the drawings. Located upon
one side of each of the cylinders is a suit-

able exhaust valve, which is preferably of-
the reciprocatory or piston style, as shown

at 5, having a rectangular slot, or opening,
6, which is adapted to be moved into and
out of register with a corresponding slot
or opening, 7, in the side of the cylinder to
permit of the escape of the burned or ex-
ploded gases. The valve is normally held

" closed by a spring, 8, which preferably sur-

50

o

rounds the stem, 9, and engages at one end
with a seat or bracket, 10, projecting from
the side of the cylinder. The valve may be
opened In the usual manner by any ordi-
nary construction, and therefore such means
of opening the valve is not shown, the only

requisite being that the valve be not opened .

until the piston has reached the limit of
its outward stroke after the explosi(n_l; and
that.it be held open during a portion of

the return stroke. The exhaust ports, as
above described, are connected with an aceu-
mulator, 11, by means of pipes, 12, whereby
the exploded - gases pass into the accurmu-
lator instead of into a muffler, as generally
practiced. This accumulator, it will be no-
ticed on reference to Fig. 1, has a cubic ca-
pacity less than the cubic capacity of the
cylinder and therefore does not permit of
any substantial expansion of the gases.
From the accumulator the gases pass
through a pipe 13, which is connected with
a suitable casing 14, and they are discharged
with considerable force or pressure against
the vanes, 15. of a turbine wheel, 16, that is
secured to the shaft, 4, and mounted in the
casing, 14.  An outlet or
communicates with the casing, 14, for per-
mitting the escape of gases after they have
expended substantially all of their foree op
energy upon the wheel.

Communicating with the u pper portion of
the cylinders 2 “and 3, are secondary or
auxiliary exhaust ports, 18, which communi-
cate with the atmosphere preferably through
the pipes, 19 and 20. These auxiliary ex-
hausts are provided for the purpose of per-
mitting any burned or exploded gases which
may not have passed out of the ports, 7 and
6, to escape before the fresh charge of gas is
permitted to enter the c¢ylinders, thereby pre-
venting the new charge from being diluted

-or vitiated by the presence of the burned

gases. These ports may be controlled by
any ordinary mechanism, as valves, 21,
through stems, 22, and
ordinary manner, and, therefore, such par-
ticular means of actuating the stems is not
shown, as they form no part of the present
invention, i
are not open until the exhaust ports 7 are

closed.

By constructing an engine in this man-
ner, it is evident that after a charge of gas
has been exploded in either of the cylinders,
its greatest force is expended in rotating the
shaft by means of the piston in the ordinary
manner, but instead of permitting the gas
to be discharged into the air or a mufiler, its
remaining energy or a greater portion there-
of, is utilized by being caused to still further
actuate the shaft by engaging with the wings
or blades of the turbine ang thereby causes
its rotation. Tf it be found that one tur
bine is not sufficient to utilize the remaining
force or energy of the escaping gases, ad-

exhaust pipe, 17,

can be actuated in the

the only requisite being that they
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2

ditional turbines may be secured to the shaft

in any well known manner, or the number
-of blades upon a single wheel may be in-

creased, without departing from my inven-
tion. . o : : ’

The attachment comprising the accumu-
lator and the turbine casing and wheel can
be adapted for and secured to substantially
all kinds of internal combustion or gas en-

gines, thereby rendering it of great value in

utilizing the power of exploding gases which
are generally permitted to escape through
an ordinary muffler. In additionto this, the
passage of the gases into the accumulator

and through the turbine causes them to be.

finally discharged substantially noiselessly,
thereby adding to the value of the engine 1n
that respect, and especially for use upon
automobiles.

clearance space between the valve and the
cylinder to a minimum, allowing very little
space for gas to accumulate in a pocket dur-
ing compression or expulsion of the same.
Having thus particularly described my in-

vention, what I claim as new and desire to |

secure by Letters-Patent, is:

1. Tn combination in an explosion engine,
a high pressure cylinder having a main and
an auxiliary exhaust port, a turbine wheel, a

direct connection between the main exhaust .
and the turbine wheel, an accumulator ar-

ranged in said connection and havinga cubic

capacity less than the cubic capacity of the

high pressure cylinder, means for opening
the other exhaust port for the unobstructed
exit of the remaining gases to the atmos-
phere after the first exhaust port has been
closed, a shaft for the turbine wheel, and a
piston operated in the high pressure cylinder
and connected to drive said shaft.

- 9. In combination in an explosive engine,
a high pressure cylinder having main and
secondary exhaust ports, a_turbine, an ac-
cumulator between” the main exhaust port

The reciprocatory style of -
valve which I preferably use, reduces the’
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and the turbine, means for momentarily

opening the main exhaust port when the

piston reaches the limit of its stroke in the

cylinder to permit a portion of the gases in
the cylinder to pass to the accumulator, the
main exhaust port being then closed and the
gases in the accumulator passed to the tur-
bine, thereby preventing back pressure in
the cylinder, and means for maintaining the
secondary exhaust port open to the atmos-
phere during the return stroke of the piston,
said secondary exhaust port being open after
the closing of the main exhaust port.

3. In combination in an explosive engine,
a high pressure cylinder having main and
secondary exhaust ports, a turbine directly
connectéd - to the engine, an accumulator
having less cubic capacity than the engine
cylinder to prevent the gases from expand-
ing, a pipe connecting one end of the accu-
mulator to the main exhaust port, a second
pipe connecting the other end of the accumu-

lator to the inlet of the turbine, a slide valve
| to close the main exhaust port, means for

momentarily opening. the valve after the
piston has reached the limit of its stroke in
the cylinder whereby a portion of the gases
in the cylinder will pass through the ac-
cumulator to the turbine, the main exhaust
port being closed and the gases in the ac-

“cumulator passed to the turbine to prevent

back pressure in the cylinder, a slide valve

_to close the secondary exhaust port, and

means to open the last mentioned valve after
the main exhaust port is closed to permit the
remaining gases in the cylinder to pass un-
obstructively to the atmosphere during the
return stroke of the piston.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

MICHAEL H. SULLIVAN.

Witnesses:

Beny. G. Cowr,
L. O. Hiuron.
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