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1o all whom it may concern.:

Be it known that we, Grorer K. BeENNER
and Henry B. Nicopewmus, citizens of the
United States of America, residing at Alle-

5 gheny, in the county of Allegheny and State
-of Pennsylvania, have invented certain new
and useful Improvements in a Combined Gas
and
a specification,. reference being hed therein to

10 the accompanying drawings. =

This invention relates to certain new end
useful 1mprovements in engines, and more
particularly to that class of engines which are

cdesigned to run either explosively or by fluid- |

15 pressure—such, for instance, as a combined
oas and steam engine.

The object of this invention is to provide
means whereby when said engine is running
by fluid-pressure the control of said fluid-

20 pressure with respect to the speed of the en-
olne 18 suitably controlled and whereby when
the same 1S used as a gas or explosive engine
the same may be so 1e¢vulated that the explo-
sions wili only occur when the speed of the

25 engine is reduced to a. predetermined point.

A further object of the invention is to pro-
vide means whereby the changing from fluid-
pressure to explosive power is controlled by
two adjacently-situated valves, whereby the

30 operator may effectually carry out the same

without stopping or reduemw the speed of said

engine.
A further object of this mventlon 18 to

adapt any existing fluid-pressure engine so

35 that the same may be used as elther fluid-
pressure or explosive engine.

- In describing the invention in detall ref-

erence 1s had to the accompanying drawings,

forming a part of this specification, and where-

40 1n like numerals of reference indicate like
parts throughout the several views,in which—

Figure 11s a side elevation of our improved
engine, partly in section. TFig. 215 a longi-
tudma,l plan view of the eylmder and steam-

45 chestinsection. Fig. 3isasection taken onthe:

line 111 III of Fig. 1 looking in the direction
of the arrow Wlth the piston removed there-
from. Fig. 4 is a view showing the speed-

Steam Engine, of which the following is

part 1.

]

controlling mechanism on the engine, on an

enlarged scale. Fig. 5 is a longitudinal sec- co
tional view of a modlﬁed form of cylinder,
showing the same made in one piece.

In carrying out our invention we provide a
barrel or cylinder, which is designated by
reference-numeral 1, which is of eubstfmtmllgf 5
such form that one heed of the cylinder of
any fluid-pressure engine may be removed
and the said barrel mserted therein. A flange

2 1s provided on the barrel 1, and this ﬂenﬂe
18 bolted to the cylinder 3 in the usual man- 6o

ner. The usual extension 4 on the cylinder
3 remains the same as if such engine was a

fluid-pressure engine, and the steam-chest 5 is
‘also of the existing form. The port 6 and

port 7 which were in the fluid-pressure en- 65
gine still remain fluid-pressure-inlet ports,
the port 6 communilcating with one end of

the cylinder, as before; but the port 7 com-
municates with an annular chamber 8, formed
in the outer face of the barrel 1 between the 70
flange 2 and the flange 2*. The interior of the
cyhnder formsthe outer wall of this chamber.
which has communicating with it the port 9

in the barrel 1. This port 9 is connected with
the port 10, which 1s formed in the part 11, 75
mounted at a suitable position on the part 1,

the said port 10 communicating with the rear
end of the cylinder 12, which is formed in the
A valve 13 ie'interpos_ed between the
port 10 and the rear of the cylinder, Secured 8o
to the rear end of the part 1 is an explosion-
chamber 14, which is provided with an air-
inlet port 15 and gas or gasclene inlet ports
16, sald ports 16 r eeeivinﬁ' their fluid from the
pipe 17, having the V*‘lee 18 provided near 83
salch explosmn ehembel for the purpose of
controlling the feed of said gas or gasolene.
The eXhauet port 19 1is pmwded tm use in

_conneetion with the engine when the same is

running as an exploswe—enwme and the usual go
port 20 1s provided adjacent to the steam-chest
for use when the same is running as a fiuid-
pressure engine. An igniter 21, whleh may

be of any well-known for'n 1S pr emded at the
explosive-chamber for use when the engine is 95

The th 0t-

operated as an exploswe -engine.
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tle-valve 22 1s provided adjacent to the steam-
chest, whereby the control of the fluid-pres-
sure may be obtaimed.

It will be seen from the foregoing descrip-
fion that by throttling the fluid-pressure by
the valve 22 and permitting the explosive
agent to become operative by the operating
of the valve 18, said valve being adjacently
located, the change from one motive power
to another will be readily accomplished.

As a means for controlling the said engine,

especially when the same is running as an ex-

plosive-engine, there 1s connected with its
driving-shaft a gear 23, which meshes with
oear 24, which 1s secured to the shaft 25,
mounted in the frame 26, which is secured to

the frame 27 of the engine, and on said shaft

25 1s mounted a cam 28. This cam is so posi-
tioned that during its revolution it will cause
a reciprocatory movement to be imparted to
the roller 29 and the lever 30, said roller be-
ing rotatably mounted in the slide 31, which
reciprocatesin ways 32 33, secured to the frame
26. The slide 31 has pivotally mounted to its
forward end a lever 34, and mounted on said
slide between the lever 84 and the roller 29 is
an angular arm 35, the lower portion of which
passes through an aperture in said lever 34 and
on either side of said lever is provided with
nuts 36 37, which confine springs 38 39, bearing
against opposite sides of said lever. Mount-
ed on the lower end of said lever 34 is an ad-
justable weight 40, provided for the purpose
herein to be mentioned. Thelever30is formed

substantially as a bell-crank, and the part 41

of said lever is connected with a slide 42 by
means of the link 43, said slide 42 operating
In ways 32 33 and has provided on its lower
surface a plate 44. T'he rod 45 extends from
sald shide 42 to the crank 46, secured to the
shaft 47,which is mounted in the yoke 48 and
between the two members forming the yoke
1s provided with a cam-piece 49, which is adapt-
ed to act on the lever 50, carried by said yoke,
the said lever acting on the spring - pressed
stem 51 of the valve 18. Wemay when build-
ing an entirely new engine construct the cyl-
inder in one piece, as seen in Kig. 5, in which
the cylinders 1" and 3" are cast integral. Tt
will be evident, however, that when attaching
the gas-engine cylinder to a steam-engine cyl-
inder the form as heretofore described would
be employed.

The operation of this controlling mechan-
1sm of the device 1s as follows: The rotation
of the shaft of said engine will through the
medium of the gears 23 24 cause the relative
rotation of the shaft 25, on which the cam 28
1s mounted. This cam moving in the direction
of the arrow shown in Fig. 4 will, as shown
in said figure, cause the controlling parts to
be in position as shown in full lines. The
further movement of the same will produce a
position of the parts such as shown in dotted

lines and in which the lever 30 will be ele-
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vated, thereby throwing 1ts other member 41,
connected to the link 43 and the slide 42, caus-
ing the rod 45 to be moved to such a position
that the crank 46 through the medium of shaft
47 will cause the cam 49, acting on the lever
b0, to raise the valve-stem 51, thereby opening
the valve 10, in which position the piston will
not suck 1n any of the explosive mixture, due
tothe fact that free suction may be had through
valve 10. The further rotation of the shaft
25 will cause cam 28 to force the roller 29, se-
cured to the slide 31, rearwardly. The shde
31, lever 30, and arm 35 will thus be moved
rearwardly, and should the blow or impact, or,
in other words, the speed of said shaft, be suffi-
cient the arm 34 will overcome the pressure of
the spring 39, thereby lowering its front plate
52 to such a position as is shown in Fig. 4.
Should, however, the blow not be sufficient to
overcome sald spring 31, the plate 52 will not
be depressed and will engage plate 44 on the

slide 42, thereby moving the same and causing

the valve 10 to be closed, in which position the
piston would draw in the charge of the explo-
sive agent. The same being exploded would
increase the speed of the engine. It will thus
be seen that should the engine exceed the
o1ven speed the explosions in the cylinder will
not occur; but when the speed of the engine
has come to or below such predetermined
speed the explosion will ocecur regularly.
The adjustable weight 40 1s provided for the
purpose of adjusting sald predetermined
speed, as 1t will be seen that vertical move-
ment of said weight will increase or decrease
the movement of inertia which is necessary
to overcome the pressure of said spring 39,
thereby varying the necessary blow of impact.

While we have shown this regulating means
for the engine, 1t will be obvious that many
variations of the same could be made without
departing from the general spirit of our in-
vention. |

Having tully described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, 15—

1. In combination with a steam-engine hav-
ing ports leading from its steam-chest to the
end of its cylinder, a barrel projecting into
the cylinder and having a port communicating
with one of the first-named ports, means for
admittine a supply of an explosive mixture
into the outér portion of the barrel, a control-
ling means therefor, and means for control-
ling the port in saicl barrel.

2. In combination with the steam-engine
cylinder formed with inlet and outlet ports,
and controlling means therefor, an explosive-
engine cylinder secured to said first-named
cylinder, and having its inner portion ar-

‘ranged entirely therewithin, inlet and exhaust

valves provided in said last-named cylinder,
and a piston operating in said last-named cyl-

1nder.
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3. In combination with the steam-engine 130
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cylinder, the shaft, the piston, and the steam-
chest, a pair of inlet-ports leading from the
said chest to the opposite ends of said cylin-
der, a barrel arranged in said cylinder and re-
celving said piston, an air and gas inlet port
formed in said barrel, a second port communi-
cating with one of the ports of said cylinder,
a valve controlling said first-named ports and
being actuated by said shaft, a valve control-
10 ling said last-named port, a shaft rotatably
mounted adjacent said last-named valve and
means actuated by said last-named shaft for
operating said last-named valve.
4. In combination with the steam-engine
15 cylinder and barrel formed with a communi-

1

3

cating port, aspring-pressed valve controlling
the port, a piston, a shaft, a cam on said shaftt,
a slide actuated by the cam on said shaft, a
rod connected to the slide and to the valve
whereby the movement of the slide is com-
municated to the valve, and a spring-pressed
pivoted member for controlling the movement
of said valve.

In testimony whereof we affix our signatures

1n the presence of two witnesses.

GEORGE K. BENNER.
HENRY B. NICODEMUS,

Witnesses:

A. M. WiLson,
E. E. Porrer.
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