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Lo all whom it may concern:

Be it known that I, FreD D. CLARK, a c¢iti-
zen of the United States, residing at MeDon-
ald, in the county of Washington and State
of Pennsylvania, have invented certain new
and useful Improvements in a Combined
Steam and Internal-(}‘ombustion;Motor; and
I do declare the followin g to be a full, clear,
and exact description of the invention, such
as willenable othersskilled in the art to which
1t appertains to make and use the same.

The object of this invention is provide an
engine or motor which may be driven either
by steam or an explosive mixture and may
be with very little trouble converted to act
as a steam-motor or internal-combustion mo-
tor at will. __

The invention consists in an engine or mo-
tor embodying certain novel features of con-
struction, combination, and arrangement of
parts, as will be hereinafter more fully de-
scribed, and particularly set forth in the ap-

pended claims, -
1In the accompanying drawings, Figare 1 is |
an Irregular vertical longitudinal section of |

the motor on the line 11 of Fig. 2. TFig. 2
1s a horizontal section of the same. Fig. 3

18 a cross-sectionon line 3 of Fig. 2, omitting |
Ifig. 4 i3 a cross-section through
the steam - chest, showing the slide- valve
thrown out of operative position. Figs. 5 and

the piston,

6 are detail sectional views showing the man-
ner in which the induction-valve and checl-

valve are held open when the device is used
as a steam-motor, and Figs, 7 and 8 are de- |

tail views of the means for securing the slide-

valve stem to its sliding block. Figs. 9 and

10 are detail sectional views showing the two
operative positions of the slide-valve for con-
trolling the admission and exhaust of steam.

The numeral 1 in the drawings represents

“the engine-cylinder, which may be mounted
1n any preferred manner.

which operates therein. .
which communicates motion to the crank-

shaft 4. Sisthesteam-chest; G, the U -shaped

slide-valve therein governing the three ports
7, 5, and 9, and 10'is the steam-supply pipe
opening into the steam-chest,

The slide-valve stem 11 is so connected to
the valve 6 as to be operated to throw said
valve into and out of operative position at

Serial No. 61 ,090. (Wo model.)

r. 2 is the piston
3 18 the piston-rod |

J

']

‘asanexplosive-motor.
‘4o or its equivalent—a sparking device
-any preferred kind—is also provided for

will. To this end the valve is formed with

parallel langes 12, having slots 13 to loosely
receive the stem 11, which latter carries a dog
or lever 14, adapted to abut against the body
of the valve and against a pin or contact-
piece 15, fitted in said flanges, to slide the
valve toward or from its seat at will, so that

55

the valve may be moved into position to co- 60

operate with the ports 7, 8, and 9, or
from its seat to expose or leave all of said
ports open, as desired. The valve-stem 11 is
operated by the crank-disk 16 or an ecceniric

away

on the shaft 4 andis screwed at its outer end 05 '

into a block or box 17, slidably mounted in a
bearing 18, having a flange 19 for attachment
in any suitable manner to one part of theen-

‘gine-frame. A nut 20 screws onto the thread-

ed end of the stem and binds against the
block 17 to hold the stem secured thereto
agalnst axial movement. When it is desired
to throw the slide-valve into or out of opera-
tive position, the nut 20 is loosened up and
the stem turned or oscillated in one direction
or the other to force the dog against the body
of the valve 6 or the pin 15 to force the valve
toward or from its seat, as will be readily un-
derstood. A lever 21 may be connected to
the valve-stem toenableit tobe easlly turned.

A water-jacket 22 may surround the eylin-
der, through which water may be cirenlated
to cool the eylinder when the device is used
A hot exploding-tube

use
when the "device is used as an explosive-

‘motor.
| The port 7 communicates with a chamber

or passage 24 on one side of the cylinder 1,
and this chamber or passage 241is in commu-
nication through a port 25 with a valve-box
26,controlled by a gas-induction puppet-valve

70
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27, and opening into the box 20 18 an air-in-

let pipe 28.

In the valve-seat of the port 25 is a series
of gas-induction ports 29, which communicate
with a gas-supply pipe 80, having a control-
ling-valve 31,governing the passage of the gas

 therethrough and to the said ports 29. The
valve 27 has a stem 32, which projects down-

ward through the bottom of the box 26 and
has connected thereto a nut or head 33, be-
tween which and the said bottom of the hox

95
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is a coiled spring 54, encireling said stem and opemte‘das the piston communicates motion
adapted to hold the valve 27 normally ceated. | to the crank-shaft 4, through the insirumen-

normal position, as shown in Fig. 2, and is | hand end of the cylinder.

As the piston 1s

To the lower end of the stem 32 is connected tality of the eccentric 16. Figs. 9 and 10 7o

~ one of a series of jointed levers 35, 36, and show the two positions of the slide-valve 6

& 37, which are also connected to the valve 31 ! for controlling the supply and exhaust of

" to operate the same to open and close said | steam to the opposite ends of the cylinder.
‘valve synchronously with the opening and | When the valve is in the position shown In
closing of the valve 27. | | - | Fig. 9 to admit steam to the right-hand end 75

" The intermediate lever 36 is formed with a | of the cylinder, the live steam passes through

1o slot 38 to receive an adjusting bolt and nut | the ports o and 42 to the right-hand end of

" 39 on the lever 37, whereby the stroke of said | the cylinder and drivesthe piston to the left,

system of levers may be lengthened or short- ! the exhaust from the left-hand end of the
“ened to regulate the operation of the valve | cylinder passing through the port 45, passage 8o

31 to admit more or less gas, as desived, and | 44, passage 43, ports 8 and 7, to chamber 24,

15 to properly time the inlet of the same from | through the open port or.passage 25, and
the pipe 30 to the ports 29. Upon the lower | thence to the atmosphere through the air ad-
end of the valve-box 26 is mounted an inter- mission and escape pipe 28. Steam passes
nally-threaded annular boss or socket 40, | 10 the left-hand end of the eylinder, as shown 65
which is adapted to receive theopen thread- | in Fig. 10, through the port 8, passage 43,

20 ed end of a cap or retracting-tube 41 for hold- | passage 44, and port 45 and exhausts from the
ing the valve 27 off its seat in the manner | right-hand end of the cylinder through the
shown in Fig. 5and as hereinafter more fully l passage 42, port 9, through the recess in the
described. | slide-valve to the port 7, thence into chamber 9o

- The passage 9 is in communication with a | 24, through the port 25 in the valve-box 206,

25 passage 42, leading through the wall of the | and to the atmosphere through the pipe 23.
cylinder, to the right-hand end of said cylin- | In this operation of the device as a steam-
“der, for the admission and exhaust of steam | engine it will be seen that the valves 27 and
and gas, as hereinafter described. | 46 are not used, but are held open to form 05

~ The passage S communicates with an In- free passsges for the supply and exhaust of

3o clined passage 43, extending downward and | steam to both ends of the eylinder.
rearwardly therefrom, and communicating at When the device is used as an explosive-
its opposite end with one end of the valve- | motor, the retracting-caps 41 are detached
box or passage 44 on the bottom of the cylin- from the bosses or sockets 40 and 50 and the co
der and extending toward the left-hand end | lever 2o connected up with the valve-stem

35 thereof. The outer end of the said box or 32. Both valves 27 and 46 will then be held
passage 44 forms a port in communication normally closed by their springs 34 and 49 1n
with the left-hand end of the c¢ylinder, which [ readiness for operation. The slide-valve 6
port is provided with a valve-seat 45 for the | is then thrown out of operative position by 105

~ reception of a check-valve 46. This valve | loosening un the nut 20 and turning the stem

40 hasadownwardly-projecting stem 47, extend- | 11, by means of the lever 21, to throw the
ing to the exterior through the bottom of the | erank arm or dog 14 to the right in FKigs. 5

~ box or passage 44 and carrying one or more | and 4 to contact with the pin 15, and there-
heads or nuts 48, between whichand the box | by force the valve 6 away from its seat, S0 as II0
" 44 is a spiral spring 49, encircling said stem | to leave the ports 7, 8, and 9 normally open

45 and acting on the head 48 to draw the stem | or exposed. The nut 20 is then tightened,

47 downward, and thereby to normally hold | and the valve 6 may then reciprocate with its

the valve 46 seated. An annular internally- | stem, but at a point beyond or outwardly
threaded boss orsocket 50, similar to the boss | irom said ports 7, 8, and 9, so as not to affect 115
or socket 40, is formed on the box 44 and is | the same. As the piston 2 moves to the left

so adapted to receive a retracting tubeor cap 41, | in the eylinder gas is drawn in through pipe
of the construction heretofore described, for | 30 and ports 29 simultaneously with air
holding the valve 46 off its seat when it 1s de- through the pipe 28, and the air and gas com-

~ sired to employ the device as a steam-motor, | bine and pass into the chamber 24, and thence 120

"~ as hereinafter more fully explained. through the port 7 to the chest 5, and from

sz Exhaust-ports 51 are formed in the wall of | there through the port 9 and passage 42 to the
the cylinder for the exhaust of the spent right-hand end of the cylinder. "Then as the

- oases and products of combustion therefrom | piston moves to the right the valve 27 closes,
when the device is used as an explosive-mo- | the mixture of gas and air is forced back 123
tor or gas-engine. | | through the passage 42, port 9, chest 5, port 3,

6o The operation is as follows: W hen the de- | passage 43, passage 44, and throughthe port 45
‘vice is used as a steam-engine, the lever 35 | into the left-hand end of thecylinder. Onthe
is disconnected from the stem 32 of the valve | piston again being moved to the left the valve
27 and the retracting caps or tubes 4L ap- | 46 closes and the mixture is compressed and 130
plied to the sockets 40 and 51 to hold the | exploded by means of the hot tube or spark-

65 valves 27 and 45 off their seats. The slide- | ing device 23, and at the same time a fresh
valve 6 in the steam-chest 5 is arranged in its | charge ot air and gas is drawn into the right-




- tion a short distance from its seat, and as the -

IO

15

- moved-to the right by the force of the explo-

sion it uncovers the ports 51, through which
The admission:
of gas is governed by the valve 31 and the.
gas-supply pipe 30. As the piston moves to

696,856

the spent airand gas escape.’
tho left slowly the valve 27 is raised by sue-

motion inereases said valve will be lifted fur-
ther from its seat and will-thereby operate,

be readily understood.

~ From the foregoing description, taken in

20

25

connection with the accompanying drawings,

the construction, mode of operation, and ad-

vantages of my invention will be apparent,
and 1t will be seen thattheinvention provides

asimple and convenient type of motor, which
Is reversible at will and with slight expendi-

ture of time and labor to be operated throungh
the medium of either an expansive fluid or

- explosive charges. The device will be found

~of great convenience for us

30

in many kinds

of establishments and for di
where a convertible engine of this type can
be utilized and supplied with power through

~either or both of the aforesaid sources.

35

I elaim, and desire to secure by Letters Pat- -

1. A combined steam and internal-combus-

- tion motor comprising a cylinder, a steam-

.40

45

-Steam-chest for controlling the

_chest, a spring-closed air and gas induetion
valve, a spring-closed check-valve for admit-

ting the explosive mixture to one end of the

cylinder and closing to prevent the escape of
the same under compression, a valve in the

steam to the cylinder, steam, air and gas con-
nections controlled by said valves, means for
throwing the induection - valve

- valve out of operation against the tension of

50

their springs when the device is used as a

steam-motor, means for throwing the valve in
the steam-chest out of operation when the

device is used as an explosive-motor, a gas-

~ supply valve, and an adjustable system of le-

53

60

a piston operating therein,

vers connecting the said gas-supply valve
with the air and gas induction valve, sub-
stantially as described. -- -

2. In a combined. steam and internal-com-
bustion motor, the combination of a cylinder,

m-chest, an air

driven by the piston, a stea

and gassupply pipes, portsand passages com-

municating between the steam-chest, air and
gassupply pipes and the opposite ends of the

cylinder, a slide-valve in the steam-chest, an

air and gas induction valve controlling the

passage of air and gas into the steam-chest
for admittance to the cylinder, the check-
valve for controlling the admission of explo-

lerent purposes

Having thus described my in vention, what

supply of

and check-

2 crank - shaft

o

| ; _ply”plpe:'
through the medinm of levers 89, 36, and 37,
the valve 31 to gradually cut off the inlet of
.gas. By means of slot 38 and adjustable con-
- nection 39 the lever 36 may be lengthened or.
shortened to adapt the valve 31 to be closed at
a longer or shorter period, as desired, to-ad-
mit more or less gas into chamber 24, as will:

| stem of the slide-valve for throwin gsaid valve

|

l

sivemixture to one end of the cylinder,means

for holding the- induction and ‘check valves

open for the free passage of the steam throu gh
the ports and passages controlled - thereby,
when the device is used as 2 steam-motor,
means for throwing the slide-valve out of op-
eration when the device is used as an inter-

nal-combustion motor, a valve in the gas-sup-

and variable connections between
the air and gas induction valve and gas-sup-
ply valve for operating the latter, substan-
tially as deseribed. - | L

- 9. In a combined steam and internal-eom-
bustion motor, the combination of a c¢ylinder,

30

a- piston - operating therein, a crank-shaft

driven by the piston, a steam-chest, an air
and gas supply pipes, ports and passages

communicating between the steam-chest, air
-and gas supply pipes and the

opposite ends

of the cylinder, a slide-valve in the steam-

chest, an air and gas induction valve con-

trolling the passage of air and gas 1into the
steam-chest for admittance to the cylinder,
the check-valve for controlling the admission
of explosive mixture to one end of the cyl-
inder, means for holding the -induction and
check valves open for the free passage of the
means through the ports and passages con-
trolled thereby, when the device is used as a

90

95

steam-motor, and means for oscillating the

out of ‘operation when the device is used as

an internal-combustion motor, substantially

as described.

100

4. In a combined steam and internal-com-

bustion motor, and in combination with a
cylinder, a steam-chest, air and gas supply
pipes, and ports and passages communicatin g

‘between the steam-chest, air and gas supply
cylinder,

pipes and the opposite ends of the
an air and gas induction valve, a box or cham.
ber therefor,having a threaded socket, a stem
attached to ‘the valve and sliding through

sald socket, a spring acting on the stem to

105

I1CO

hold the valve closed, and a threaded retract- |

ing-tube adapted to be inserted into. said
valve open against the
115

socket, to hold the
tension of said spring, substantially as de-
scribed. __ B o

5. In a ¢ombined steam and internal-com-
bustion motor,
cylinder,
pipes, and ports and passages communicating

', and in combination with a
a steam-chest, air and gas supply

I20

between the steam-chest, air and gas supply
pipes and the opposite ends of the cylinder,

an air and gas induction valve, a gas-supply
valve in the gas-supply pipe, a spring for
closing the air and gas Induction valve, means

125

for holding said valye open against the ten-

sion of said spring, and a variable system’ of

levers connecting the said induction-valve

with the gas-supply valve, substantially as =~
_ o L .~ I30
6. In a combined steam and internal-com-
bustion motor, and in combination with a
cylinder, a' steam-chest, air and gas supply

deseribed.

pipes, and ports and passages communicatin o




asystem of pivoted operating-levers connect-

10

I5

-

between the steam-chest, air and gas supply
pipes and the opposite ends of the cylinder,
an airand gasinduction valve, a box or cham-
ber therefor, a stem attached to the valve and
sliding in the box, a spring acting on the stem
to close the valve, and means for holding the
valve open against the tension of sald spring,
a gas-supply valve in the gas-supply pipe, and

ing the induction and gas supply valves, one
of said levers being detachably connected
with the stem of the induction-valve and an-
other adjustably connected with the stem of
the gas-supply valve, substantially as de-
scribed.

7. In a combined expansion propelled and

"

i

896,856

internal-combustion motor,acylinder,a piston

therein, a steam-chest, a slide-valve therein
provided with slotted parallel flanges and a
contact-piece, a valve-stem loosely mounted
in the slots of the flanges and carrying a dog
adapted to abut against the body of the valve

20

and the contact-piece to move the valve to-

ward and from its seat, and means for oseil-
lating said stem, substantially as described.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-

NEeS8Ees.
FRED D. CLARK.

Witnesses:
WM. MADGWICK,
S. C. PETERSON.
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