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* UNITED STATES PATENT OFFICE.

 MICHAEL H. SULLIVAN, OF POUGHKEEPSIE, NEW YORK.

~ COMPOUND ENGINE.

*

No. 886,438, -

To all whom it may concern:

Be it known that I, MicaaeL H. SULLIVAN,

a citizen of the United States, residing at

Poughkeepsie, in the county of Dutchess and
State of

* of which the following is a specification.
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from: the piston before.all of its expansive.
power has been utilized. Efforts have been-
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Tt is a well-known fact that under certain con- -
ditions steam ¢an be used more effectively in
‘a turbine than it can be in a reciprocatory en-
¢gine, and T have invented means by which the
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"This invention relates -to compound .en--
_gines, and has for its object to utilize or con-
serve the force and energy of the motive me-

dium to the greatest possible extent. -

In qifratin g engines, and especially those
in which steam is used for the motive power,

there is always a greater or less amount of

loss of energy by having to-exhaust the steam

made to utilize this %owerf by passing the ex-
haust steam through- one or meore engines,
but only with & limited amount of success.

exhaust steam from a reciprocatory engine
may be thus utilized by passing it through a
turbine engine. I preferably connect. both

engines with the same shaft and provide an

accumulator between the engines, which re-
ceives the steam from the reciprocatory en-
ine and delivers it to the rotary engine.
wo exhaust ports are provided for each end

of the cylinder, and a condenser is preferably

rovided at the discharge outlet of the tur-
In the accompanying drawings:—Figure 1
represents a sectional diagrammatic view of

one form of a plant or apparatus, by means

of which. my invention may be practiced and
Fi%i 2 is a broken sectional detail view.. -

panying drawings, 1 indicates the cylinder of

an ordmary' Corliss engine, which 1s pro-.

vided at its ends with the ordinary mlet
ports, 2, and exhaust
ports, 2, may be supplied with steam from an

mlet pipe, 4, and all of said valves are actu-

L]

ated in & well known manner, which it isnot

necessary to show. The piston 5 1s connect-
ed with a shaft, 6, in the well known manner,

 and each end of the cylinder is provided with -
an auxiliaTy exhaust; 7, which can'be actu-
" ated by any ordinary means; which is, there-.

- fore,.not shown. The exhaust ports, 7, are
5 so located relative to the ends of the cylinder:

N ‘Specification of Letters Patent.
| Application filed August 12,1907 ‘Serial No. .333,225.

ew York, have invented new and
useful Improvements in Compound Engines,

* ‘ mesp
&)orts, 3. ‘The inlet

_Patented May 5, 1908.

| ton, 5 before the latter reaches the limit of its
movement toward that end, but is preferably .
not opened until just before the
reaches its limit, and it is then held open un-

tik the piston, Easses it on its return stroke.
mrar

This secures the greatest possible effective-

ness from the steam expansively, and permits
of the escape of the steam with the least pos-
.gible back pressure on the return stroke of the
pisten.' The steam from the exhaust ports,
|7, is 1éd into an accumulator, 8, as by means
of a pipe, 9, from whence 1t is passed onto the
‘turbine wheel, 10, through a pipe. 11. The
turbine is mounted in a casing, 12, and se-

cured to the shaft, 6, in any well known man-

ner, and the valves, 7, are so arranged that

after the steam has been passed into the ac-
cumulator, the valves are closed and back

pressure from the accumulator into the cylin-

der 1 isthereby prevented.

- As only a portion of the steam can escapé
through the valves, 7, the remaining portion

is permitted to escape through the valves 3 in
the usual manner, but instead of permitting
such final exhaust to escape into the air, it 1s

piston
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conveyed to a casing, 14, around the accumu-

lator, 8, by means of pipes, 15. In this man-
ner, its heat is utilized for retaining the heat

of the steam in the accumulator; and it is

then preferably passed on to. the:turbine

ing, 14, independently of the pipe, 11.

From the turbine wheel, 10, the exhaust

steam is delivered to an ordinary condenser

utilized for heating feed water, or any other

85

‘through a pipe, 16, which leads from the cas- |

90

as shown at.17, by means of which it may be -

purpose. By condensing the steam after it

as passed through the turbine wheel, a

| vacuum. is produced, which thereby com-
| | pletely prevents. an{l
eferring more particularly to the accom-

reality, permits of the escape of the exhaust

back pressure, and, in

95

through the valves, 3, more effectively than

if the exhaust were discharged info the at-
ere, as substantially all back pressure

eliminated. " -~

18
load, the supply of steam is not cut

limit of its stroke, and by properly adjusting
the movement of the aumdﬁaryyalves, 7, the

-exhaust steam therefrom passes into the
-accumulator almost at' boiler pressure. DBy -

‘discharging steam, into -the comparatively -
large ch Ul T, tl
passing it through the turbine wheel through

amber of the accumulator, and then

100

When using & reciprocatory engine under -
heavy _
off until just before the piston reaches the

106 .
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- that. each one will be ungqvei'”é'df‘by the pis-| a: comparatively smaller pipe, the discharge
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trom the reciprocatory
cumulator to the turbine engine, and means

‘with the other port
-rocatory engine.

2

- of the steam to the turbine is rendered com-

paratively even and uniform, thereb
curing great efficiency with Very simp
paratus. - - | ,

Heving thus fully described my nvention,
what I claim as new and desire to secure by
Letters-Patent, is: |

1. In a compound engine, a reciprocatory
engine, a crank shaft connected’ therewith, a

e ap-~

‘turbine engine on said shaft, an accumulator,

means for passing part of the exhaust steam

for passing the remainder of the exhaust
around the accumulator and to the turbine
engine. |

2. In a compound engine, a reciprocatory

engine provided with two_exhaust ports at

each end, a crank shaft connected with said

-engine, & turbine engine connected with said -

shaft, an accumulator communicating with
the turbine engine and with one of sald ex-

~haust ports at each end of the reciprocatory

engine, and a casing around the accumulator
communicating with the turbine engine and
at each end of the recip-

3. In a compound engine, a rec procatory
engine provided with two exhaus; ports

each end of the engine cylinder, oné of which

1s at a distance from its end, a crank shaft
connected with said engine, a turbine engine

- secured to said shaft, a condenser cCommuni-
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cating with the exhaust port of the turbine
engine, an accumulator communicating with
the turbine engine and with the two exhausts
at a distance from the ends of-the reciproca-

tory engine, g, <::a,si11;%'1 around the accumulator .

commumeating with the
with the other exhaust
catory engine. -
4. In combination a
the cylinder of which has an exhaust and an
inlet port-at each end and an exhaust por,
intermediate its ends, a turbine, an sccumu
lator, means for establishing communication
between the intermediate exhaust port and
the accumulator, and means Jor establishing

turbine engine and
ports of the recipro-

communication between the aceumulator

and the turbine. o |
9. In combination g reciprocatory engine
the cylinder of which has

se~ | iatermediate its ends,

f for estab
1 jacket and

engine through the ac-"

‘tor to the turbine engine,

tablishing communication between

reciprocatory engine

ame to this specification in the

an exhaust and an |

888,438

inlet port at each end

Ing communication
exhaust port and the accumulator, means

ishing communication between the

turbine and the accumulator and means for

establishing communication between the

turbme and the
cumulator. o LT

6. In a compound engine, a Teciprocatory
engine, a crank shaft connected therewith, a
turbime engine, an accumulator, means for
passing part of
reciprocatory engine through the accumula-
and means for pass-

jacket surrounding the ge-

and an exhaust port
a turbine, an accumu-
' :ator, a jacket surrounding the accumulator
- and spaced therefrom, means for establish-
' between the intermediate

the end exhaust ports, and means
- Tor establishing communication between the

the exhaust steam from the.

80
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img the remaining portion of the exhaust
around the accumuiator and to the. turbine

engine. R

7. In combination, a reciprocatory:engine,
the cylinder of which has an exhaust and an
nlet port and an extra exhaust port, a tur-
bine, an accumulator, means for establishing
communication between the extra exhaust
port and the accumulator, and means for os.
the accu-
nulator and the turbine. | .

70

80

8. In combination, a reciprocatory engine,

the cylinder of which has the usual inlet and
exhaust ports, and an
accumulator, a jacket surrounding the accu-

extra exhaust port, an

85

mulator and spaced therefrom, means for es- .

tablishing communication betiween the ex-
tra exhaust port and-the accumulator, means
Tor establishing communication between the

jacket and the
establishine communication between the
turbine and the accumulator, and means for
establishing communication between the
turbme and the ; acket surrounding the ac-
cumulator. | - ' ,

In testimony whereof I have signed my
| presence of
two subscribing witnesses. .

| MICHAEL_ H. SULLIVAN__ .
Witnesses: . |

_B:»EHJ-. (. Cowr..
L. Q. Hvron,

80

usual exhaust ports, means for |

95
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