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| Tca Mﬁmhém 127 may concern: . .
- Beit known that I, Hexry B. N1copemus,
a citizen of the United States of America, re-
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siding at Allegheny, in: the county of Alle-

gheny and State of Pennsylvania, have in-

vented certain new and useful Improvements

n Gas and Steam Engines, of which the fol-
lowing is a specification, reference being had

therein to the accompanying drawings.

- This invention relates to certain new and

useful improvements in gas and steam en-

cines, and has for its object the provision of

- novel means whereby these engines may be

:_ up 5

-combined so that either one may be operated

independently of the other.

A further object of this imrem;ioii is the

provision of novel means whereby it will not

- be necessary to detach or separate any part
of the engine when 1t i1s desired to use either
.one, and to this end I have constructed the

engine in as compact a form as possible to
maintain a safe, strong, and durable con-
struction. ST -

- With the above and other objects in view
the mmvention finally consists in the novel

construction, combination, and arrangement
of parts to 'be hereinafter more fully de-

- scribed, and specifically pointed out in the

claims. -

In dGSGribing- the invention in detail I’fef—-

erence is had to the accompanying drawings,
forming a part of this application, and where-
in like numerals of reference indicate like

b parts throughout the several views,

. tional view of the same. .
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which—

_Figure 1is a side elevation of my improved
as-engine, a portion of the same 'being
roken away.

view of the gas-engine cylinder. Fig. 4 is an

enlarged bottom plan view of the casing con-

taining the gas-inlet and governor. Kig. 5

“is a detail view of a cam employed in connec-
Fig. 6 1s a side

tion with the steam-valve. ‘
elevation of the piston employed in my 1m-
proved engine. Fig. 7 is a detail sectional
view of a portion of the gas-engine cylinder.

In the accompanying drawings the engine,

as illustrated, is in position to be operated as

o, gas-engine, and as such it will be first de-
scribed. _ - -

 The gas-engine cylinder 1 is formed with a

- water-jacket 2, and the one end of the cylin-

85

der is provided with a head 3, which 1s se-

cured upon said cylinder by bolts 4.

L1

Fig. 2 is a horizontal sec- | p
Kig. 3 1s an end

‘cylinder.

"the opposite end Qf thé cylinﬂér is formed an
exhaust-port 5, this port communicating with

the interior of the cylinder by a plurality of

smaller ports 6, which are in communication
with-the exhaust-port, as clearly shown in

Fig. 7 of the drawings. Diametrically oppo--

site these ports are formed a plurality of in-
let-ports .7, which communicate with the

main mlet-port 8. _ o _
- To the end of the gas-engine cylinder 1 is

6o

secured by bolts and nuts 9 the steam-en-

gime cylinder 10, this cylinder being provided
~with a head 11, that carries a suitable stuff-
mg-box12. HFormedintegral with the steam-

| engine cylinder 10 is the steam-chest, from

the chamber 14 of which lead ports 15 and
16, communicating with the steam-engine

“The reference-numeral 17 designates the

steam-1nlet

_ pipe, which is provided with a
valve 18. B I

‘The reference-numeral 19 desigliates the

75

steam-exhaust, and this exhaust is controlled

by the slide-valve 20, which is operated by
the link 217, connected to the crank-shaft of
‘the engine.

The position of this slide-valve

8o

18 governed by a cam 21, rotatably mounted

within said slide-valve and controllied by a
lever 22, carried by the rod 23, that connects
sald slide-valve with the link 21. =

The reference-numeral 24 designates the

piston-rod, to which 1s secured the piston 25,

this piston being of a diameter equivalent to -
the diameter of the gas-engine cylinder 1, and

sald piston 1s provided with a head 26, that
is of a diameter equivalent to the steam-cyl-

deflectors 28 28. o o
To the side of the gas-engine cylinder 1s se-

cured a casing 29, and in this casing 1s mount-

| ed a governor and a gas-inlet valve.

"The reference-numeral 30 designates the

oas-nlet
The casing 29 is provided with an annular
cas-inlet port 32, this port being controlled

pipe, which is provided with a valve

by a spring-pressed vilve 33, that is con-

nected to a pivoted lever 34. .
The reference - numeral 35 designates a
valve which controls the gas-inlet to the an-
nular port 32, and this valve is connected by
a. rod 36 to the pivoted lever 34, -
It will be observed from Iigs., 2 and 3

g0

rovided with the packing-rings 27 and the '
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Near | the drawings that the steam-engine cylinder 110
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10 is in communication with the gas-inlet | the movement of th;'eﬁ,._p'iSt’an 25 and "p'iston?-: -

10

15

port 8 by an arc-shaped passage orby path 37.

As heretofore stated, the drawings illus-

trate the engine in condition to be operated
by gas, and the operation of said engine 18 as

follows: Assuming the piston to be in the

position shown in Fig. 2 of the drawings, the
a3-3 31 1n gas-inlet pipe 30 1s
opened, admitting gas to the chamber in cas-
mg 29. - The fly-wheel (not shown) of the en-

gas-shut-off valve

gine 1s turned by hand, whereby to move the

piston 25 and head 26 on the outstroke to-
-ward the head 3 of the gas-cylinder. This |
~movement creates a suction in the steam-en-
gine cylinder back of the piston-head 26 suffi-
- clent to unseat valve 33 and allow the gas to

- pass from chamber in casing 29 through port

32 1nto chamber 8, through passage-way 37,
through passage 15 into the steam-chest, and

20

25

. steam-cylinder 10.

from thence through passage 16 into the

the steam-cylinder 10 trhrou%h

and 37 and passes into the gas-cylinder

through port 7 and is compressed in said gas-
cylinder on the succeeding outstroke of the |

~piston 25 and head 26, being ignited when
~compressed in- the usual manner to again

30

|  35

force the piston on its instroke, and the en-

gine 1s started, the exploding gases escaping
- through the exhaust 5.

_ It i1s to be under-
stood that 1n this operation of the engine the

 exhaust 19 is closed in any desirable manner,
as by a valve 18", which may be located there-

in at any suitable point. Should the explo-

- slons become too frequent, due to an excess
“amount of gas being admitted to the gas-en-
“gine cyhinder, the valve 33 will, due to the

~ Ifrequent explosions, be moved away from its
40°

seat farther than required, and through con-

~ nection of the stem of this valve with the le-

e, - - I H
4 . - - 1 n
R R "II 5
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~ ver 34 the valve 35 will be moved so as to

partially close the port leading from the

~chamber in casing 29 to the port 32, and thus
“shut off the flaw of gas sufficiently to reduce

the explosions and b: 1g the engine to its
normal running condition. The gas is thor-

-oughly mixed with air at thevntake of the
- gas.into the cyhinder, air being readily per-
50

mitted to enter through the spider-like end
of the casing in which the valve 33 is mount-

ed, as clearly shown in Fig. 4 of the drawings.

When used as a steam-engine, the cam 21
1s rotated, which 1s accomplished by lever 22

and rod 23, so as to move valve 20 against

the valve-seat in the steam-chest, which in
the position shown in Fig. 2 of the drawings

would cause the valve 20 to close port 15.

The gas-controlling wvalve 31 having pre-
viously been closed and steam-controlling

‘valve 18 now. being opened, the steam ad-

mitted tothe ste m-chest would pass through
port 16 1mmto the steam-cyhnder behind the
piston-head 26 and cause the

N-Cyi On the return or in
stroke of the piston the gas is forced out of
ports 16, 15, |

- piston 25 and | j s for
65 piston-head 26 to be propelled outwardly; but | steam-cyhnder, the said steam-cylinder act-

‘crank-shaft of the engine, shifts said valve so

-engine will

1n said cylinders, and having an enlarged

“head 26 is not suflicient, on this outstroke to

cause the head 26 to close port 15. The ac-

tuation of the slide-valve 20, due to its connec-
tion, through rod 23 and link 217, with the

20

as to allow steam to enter port 15 into the

annular space surrounding the piston 25, the
‘steam employed to force the piston out-
73

wardly exhausting through port 16 and ex-

haust 19. This operation'is continuous dur-

ing the time said engine is operated by stean.

ation above described is that the more fre-
quent the explosions the more: rapidly the

The effect of the construction and oper-

tons reciprocate the more violent the suction,

vents the engine from racing by partly clos-
ing vaive 35 when the predetermined maxi--
mum rate of motion has been attained. .~

1 of the valve 33, The regulating means pre- -

Having fully described my invention, what

I claim as new, and desire.to secure by Lset--

ters Patent,is— =~ - . .
1. The combination-with a gas-engine cyl-

inder, of a steam-engine cylinder, said steam-

sald gas-engine cylinder, a piston operating

:g0O -

engine cylinderbeing of a larger diameter than

95

head operating in said steam-cylinder, said

cas-cylinder having an inlet and an exhaust
port, said steam-cylinder having an inlet and

an exhaust port, means for controlling the
inlet of sald gas, a sliding valve controlling
sald steam 1nlet and exhaust ports, and
means for moving said sk.ding valve into and
out of operative position, substantially as

described. - . _
~ 2.'In a combined steam and explosive en-
gine, the combination of an alined steam-

cylinder and gas-cylinder, the steam-cylinder -

being of greater internal diameter than the
cas-cylinder, a piston operating in said ¢ylin-

ders and having an enlarged head at one énd

-operating 1in the steam-cylinder, a. gas-inlet
and an exhanst for the gas-cylinder, a valve
‘normally closing the gas-inlet,” controlling -
means connected to said valve for automat-

ically regulating the quantity.of gas admitted

through the gas-inlet, a port establishing
communication between the gas-inlet and the
steam-cylinder, and inlet-ports and an ex-
steam-cylinder, substan-
R A S BCae e N

steam and explosive #ii- " -

haust-port for said
tially as described. -

3. In a combined

gine, the combination of an alined steam-cvi-"

80
run, and the more rapidly the pis-

100
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inder and gas-cylinder, the steam-cyliuder

being of greater internal diameéter than the

gas-cylinder, a piston operating in-both of said

125

cylinders, and having an enlarged head oper- -
ating in the- steam-cylinder, inlet and ex-

haust ports for the gas-cylinder, and inde-

pendent inlet and exhaust ports for the

130
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ing in' conjunction with the gas-cylinder |

when the engine is being used as an explosive-

- engine, substantially as described.

10

4. In a combined steam and explosive en-
gine, an alined steam and gas cylinder, the

steam-cylinder being of larger internal di-

" ameter than the gas-cylinder, a piston oper-

ating in both of said ¢ylinders and having an

~enlarged head ofpergting only in the steam-
cylinder, both of said cylinders

: i S AU VIMS 5
and air whenthe engine is operated as an ex-

plosive-engine, and the steam-cylinder being
used independently of the gas-cylinder when

 the engine is operated as a steam-engine.

I35

- gas-cylinder, a piston operating in both of !

5. A combined gas and explosive engine
embodying an alined steam-cylinder and a

said cylinders, and having a head operating

- only in the steam-cylinder, both of said cyl-
inders receiving gas and air when the engine
' 1s operated as a gas-engine, and the steam-

.. cylinder alone receiving steam when the en-

- gine is operated as a steam-cylinder.

recelvinge oas .

£

6. In a combined steam and explosive en-
gine, the combination of a steam-cylinder, a

| steam-chest and a shde-valve in said stesm-

chest, said cylinder having ports leading

from the steam-chest to its opposite ends and
sai1d steam-chest having inlet and exhaust
ports, with means for placing said slide-valve.

I operative and inoperative positions rela-

23

35.. o

tively to the portsin the cylinder, a piston lo-

cated in the cylinder, a gas-cylinder having

an inlet-port and an exhaust-port, a valve
governing the inlet-port of the gas-cylinder,
a plunger located in the gas-cylinder and con-

Tnected to the piston in the steam-cylinder,

sald cylinders being provided with a port
leading from the gas-inlet to one of the ports
of the steam-cyhnder. - |
In testimony whereof I aflix my signature
in the presence of two witnesses.
- HENRY B. NICODEMUS.
Witnesses: |
K. K. PorTER,
K. H. BurLer.
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