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ELECTRICALLY-CONTROLLED GAS ENGINE OR MOTOR.

 SPECIFICATION forming part of Letters Patent No. 55 5,749, dated April 21. 1606,
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- To all whom it may concern:

Be it known that I, GEORGE L. THOMAS, a
citizen of the United States, residing at Mont-
clair,in the county of Essex and State of New
Jersey, have invented a certain new and use-

ful Improvement in Electrically-Controlled

- Gas Engines or Motors, of which the follow-
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~conditions is su

ing is a specification. .

The object of my invention is to produce
an engine or motor adapted to be operated by
compressed gas, and especially by compressed

gas which is formed by allowing the liquid

form of a gas such as carbonic-acid gas to ex-
pand. ' - - )

~Such gas is comparatively expensive, and
1t 13 one object of my invention to economize
to as great an extent as possible in the use of
such gas. The saving in gas is effected by so
constructing the partsthat a verysmall quan-
tity of gas is required to raisethe pistons un-
der ordinary conditions. The gasenters the
supply-pipe through a contracted passage at
a pressure of about two hundred and fifty
pounds to the square inch. As the gas en-
tersa cylinder upon the opening of its inlet-
valve it expands within the cylinder to a
pressure of about twenty-five pounds to the
square inch, which pressure under ordinary
ficient to start the piston up-
ward suddenly and drive it quickly to the end
of its stroke. Thus the piston is operated by
a small quantity of gas, and to prevent the
entrance of more gas into the eylinder I pro-
vide a device for closing the inlet-valve when
the piston reaches the end of its upward

stroke. 'This device preferably is a pivoted
lever having one end connected with the

valve-rod of the inlet-valve and the other end
curved downward and extending intothe cyl-

inder through the cylinder-head. 'This end

of the lever is struck by the piston at the end
of its upward movement, whereupon the lever

18 tilted, which forces the valve-rod downward
Thus the inlet-valve is
opened and closed within a very short inter-
val of time, and hence a very small quantity

to close the valve.

of gas will be utilized for each operation.
Should the movable parts of my motor or the

signaling device become bound by the freez- |

ing of moisture, which oecurs frequently in
the signaling apparatus, the sudden starting
of the piston will be a sufficient blow to crack

| semaphore-signal. Fig. 2

ol iy

theice and permit the proper operation of the _

e

apparatus. Should a pressure of twenty-five
pounds beinsufficient tooperate thesignaling
device under the conditions named, then the

additional supply of gas which would enter

the cylinder so long as the inlet-valve re-

mained open would insure the operation of
the apparatus. To facilitate the control of

the valves governing the entrance and exit of

the gas to thecylinders, I employ electromag-
nets; and a further object of my invention is
to so construct a valve-controlling apparatus
that but a comparatively small amount of
current will be needed to start the same in
operation. This is accomplished by so bal-
ancing the gravity of the parts connected with

the armature as that the inlet-valve, when its

controlling magnetis deénergized, will be held
loosely to its seat by the gravity of connected
parts, and so that when the magnet is ener-
gized the said valve willbe held tightly toits
seat by the energy of the magnet.

An engine or motor constructed and oper-
ating in accordance with my invention is es-
pecially useful for operating railway sema-
phore-signals, although it is evident thatsuch

amotor may beemployed in many other ways,

and particularly in locations where the oper-
ation is to be controlled from a distance.
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Preferably I arrange my engines in pairs,

ternation with the ecylinder of the other, and
in order to accomplish this I provide two mag-

‘nets, one for each cylinder, which are adapted
to be alternately energized, and each magnet

controlling the inlet-valve of one cylinder and

‘the outlet-valve of the opposite one. In this

way I am enabled to operate and control the
signaling device in both directions—that is,
In setting the signal and returning it to its
normal position. I accomplish this by ar-
ranging the two piston-rods so that they will
engage the signaling device on opposite sides
of 1ts pivot, and thus the accidental stoppage

of the signal at an intermediate position is

prevented. - |

- My invention is illustrated in the accom-

panying drawings, in which— =
Irigure 1 is a partial elevation and vertical

section of a motor and its controlling devices

designed especially for operating a railway

I8 a cross-section

so that the eylinder of one is operated in al- -
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on the lines 2 2
oram showing the circuit connections of the
controlling-magnets.

Referring to the drawings, A and B are ¢yl
inders suitably mounted upon a base C. The
cylinder A contains a piston a, preferably of
the form shown, and having a rod ¢'. The
cylinder B is likewise provided with a piston
and arodd’. The inlet and outlet passagesto
the cylinders are shown as formed in the up-
per portion of the base C. Theinlet-passages
to c¢ylinders A and B are indicated at ¢ and
d, respectively, and are provided with valves
¢ and d', respectively. The outlet or dis-
charge passage for cylinder A 1s shown at e,
and is provided with a valve ¢’. The outlet
for cylinder B and its valve are not shown,
but they are similar to those of cylinder A.
The valves for the inlet and outlet passages
are preferably provided with elastic tips to
effectually close the passages against the pas-
sage of gas. The inlet-passages ¢ and d are
connected with the supply-pipe D, which has
a contracted passage .

The valves are controlled by two electro-
magnets F and G.
armature 7, carried by a link 7', which is
hinged to a lever f? pivoted at f*. The link

7' is connected to a pivoted arm f*, which

oguides the armature fin its movements t0-
ward and away from its magnet. The valve-
rod d? of valve d' passes through the lever f7,
and d® are serew-nuts on rod d? lecated un-
der the lever f? and through which the valve
d'is held to its seat by magnet I'. The valve
e’ for the outlet e of cylinder A is controlled
by a pivoted lever f°, the free end of which
curves upwardly and projects into the path
of armature 7, so that when that armature is
moved downward by the gravity of the con-
nected parts the opposite end of the lever f°
will be tilted upward, closing the valvee'. It
will thus be seen that when inlet-valve ' 18

“held to its seat by magnet I the outlet-valve
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e’ will also he held to its seat by that magnet.
The valve-magnet G has an armature g, car-
ried by link ¢', hinged to lever ¢*, which is
pivoted at ¢° Lever ¢* is operatively con-
nected with valve-rod ¢* through scerew-nuts
¢, and ¢*is the guide-link for armature g.
The outlet-valve of cylinder I3 is controlled
by the pivoted lever ¢°, the free end of which
curves upward and projects under the arma-
ture g of magnet G.

From the foregoing description of the con-
nected levers and links it will be seen that

as the inlet-valve of one cylinder is closed

the outlet-valve of the other cylinder is also
closed, and it will also be seen that as the
inlet-valve of one cylinder 18 opened upon
its controlling-magnet being deénecrgized the
armature of that magnet will be raised
through its connection with the stem of the
inlet-valve, which will leave the operating-
lever of the outlet-valve of the other eylinder
free to be tilted, permitting the opening of
that valve.

of Fig. 1, and Tig. 8 a dia- |

The magnet I has an |
' piston @ is near the end of its upward stroke,

“der A.

558,749

The valve-stems ¢? and d? pass through and
are secured to diaphragms ¢® and d°, respec-
tively, located in the valve-chambers, and ¢
and ¢ are screw-plugs screwed into the base
and securing the diaphragms at their edges.
The diaphragms are employed to open the
inlet-valves through the pressure of the com-
pressed gas thereon when the armatures are
released by the magnets. The inlet-valves
are closed through the tilting of the pivoted
levers 1 and 7/, connected, respectively, to
valve-rods ¢® and d?. The free ends of these

levers are curved downward and extend 1nto

the upper parts of the cylinders A and B
through their open heads A’ B’. T'he down-
wardly-extending ends of these levers are de-
signed to be struck by the pistons at the end
of their upward strokes to tilt the levers and
foree their valve-rods downward to close the
inlet-valves. |

In the operation of my apparatus, when one
magnet is deénergized the other is energized,
and Fig. 1 illustrates the position of the parts
after magnet G is deénergized and magnet I
energized, the inlet-valve ¢ having been
opened by the pressure of the gas. When

it strikes lever N, tilting the same and closing
the inlet-valve ¢’ of its cylinder. The parts
will remain in this position, the piston ¢ and
valve ¢ being balanced by the pressure of
the gas and outlet-valve ¢’ being held closed
by magnet . When magnet F is decner-
oized, magnet G is instantly energized, which

“action releases inlet-valve d', the pressure of

the gas opening the same, and inlet-valve ¢
is held firmly to its seat by magnet G. As
the valve d' is opened armature f and 1ts
connected parts are raised through the con-
nection with the valve-stem d, leaving the

' lever 7 free to be tilted and valve ¢’ opened

by the pressure of the gas within the cylin-
The inlet-valve of the cylinder I3 now
being open, the pressure of the gas will raise
the piston, and when the piston strikes the

pivoted lever 1/ its inlet-valve will be closed.

Simultaneously with the rise of the piston in
eylinder B the piston in eylinder A descends,
the gas contained therein being free to escape,
as before explained. ThusIproduceanalter-

‘nating action of the pistons positively oper-

ating and controlling the signaling device in
both directions. Two adjustable stops ¢ are
provided to limit the upward movement of
levers ¢* and f~.

The heads of the cylinders are provided on
their inner sides with rubber or other cush-
ioned surfaces, which coact with the wedge-
shaped circular ribs z on the upper sides of
the piston-heads to effectively seal the cylin-
ders when the pistons are driven against the
cylinder-heads, whereby the escape of gas
around the piston-heads and out of the open-
ings in the eylinder-headsisprevented. 1This
is essential because it may be desirable—as,

for instance, in the operation of railway-sem-
aphores—to maintain a piston-head in its ele-
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- vated position for a considerable period of

time, and unless the cylinder were effectively

sealed to prevent the escape of gas the weight
of the piston and of the devices operated by

it would force the gas from the cylinder, and

the piston would gradually descend, and of |

course the devices operated by it would move
accordingly, rendering the apparatus ineffi-
cient for the purpose for which it was de-
signed. - , -
While I have described the two pistons as
being alternately operated, which would be
the desired way when employed in operating
raillway - semaphores, it will be understood
that they may be operated simultaneously, if
desired, by simply opening and closing the
circuits to the two magnets simultaneously.

In Fig. 3, which shows the cireuit connec-

tions, 1 and 2 represent the rails, and to which
are connected wires 3 4, leading to relay
R, constituting the track-circuit, and T B is
the battery for that circuit. The magnets F
and G are included in a local circuit havin o)
a battery L. B, from one side of which the
wires 5 6 lead through the magnets to con-
tact-plates 7 8. The otherside of the battery
1s connected to apivoted contact-arm 9, which
makes contact with plate 7 when the arma-

~ture carried by said arm is attracted by the

relay, and with the contact-plate 8 when the
battery T B is short-circuited by a train. A

~ Spring s draws arm 9 against plate S when

35

battery T B is short-circuited. The circuit

~connections, as shown, represent the circuits

atter a train has left a section, and the POSI-

tions of the various parts of the motor repre-
sent their relative positions just before pis-

ton o reaches the end of its upward stroke

~and the piston in eylinder B the end of its

40

downward stroke in lowering the signal.

L'he next operation of the apparatus will

be as follows: A train entering the section
will short-circuit the battery of the track-cir-

cuit and permit spring s to break the local

circuit to magnet F and close the circuit to
magnet G.
maintain inlet-valve ¢’ and the outlet-valve
of cylinder B closed, (it being assumed that
the tilting of lever 7 effected the closing of
sald valves, as before explained,) and the de-
energizing of magnet F will permit the gas.to

- open inlet-valve d', and the upward move-

55

- and piston ¢ will descend. .
piston of cylinder B will have reached the

. 6o

free to be tilted.

ment of the valve-rod will carry the lever 1
and armature f with it, which leaves lever 7
1he pressure of the gas
within eylinder A will force outlet-valve ¢
from its seat, whereupon the gas will escape

end of its upward stroke and closed its inlet-

valve by the tilting of its lever %' the piston
a will have reached the bottom of cylin-

- der A, and the weight of armature £ and con-

nected parts will tilt lever % and close out-
let-valve ¢’. When the train leaves the sec-
tion again, the battery T' B will be no longer

- short-circuited, and relay R will draw arm 9

The energizing of magnet G will

By the time the

against contact. 7 again, thus breaking the

circuitto magnet G and again energizing mag-
The magnet F will then hold its ar-

net If. |
mature and maintain the valves d’ and ¢
closed. _
permit the opening of inlet-valve ¢’ by the
gas 1n the supply-pipe, and also permit the

opening of the outlet-valve of eylinder B by
the gas therein, and the apparatus will re-

sume the position indicated in the drawings.
What I claim is— |
L. In a motor adapted to be operated by
compressed gas, the combination of a cylin-
der and a piston therein, an inlet-valve held

to its seat by an electromagnet and opened

by the pressure of the gas when the magnet
1s deénergized, and an outlet-valve controlled
by an electromagnet, substantially as set
forth. | | | |

- 2. In a motor adapted to be operated by
compressed gas, the combination of two ¢yl-

inders and pistons therein, inlet and outlet

valves therefor, two magnets for controlling
sald valves, each controlling the inlet-valve
of one cylinder and the ouflet-valve of the
other cylinder, and said inlet-valves being
opened by the pressure of the gas when the

magnets are deénergized, substantially as set

forth. | |

5. In a motor adapted to be operated by
compressed gas, the combination with a cyl-
inder and a piston therein, of inlet and out-
let passages for said cylinder, a valve for the
inlet-passage controlled by an electromagnet
and opened by the pressure of the gas when
the magnetis deénergized, a rod on said valve,

an actuating-lever connected therewith, said

lever being operated by the piston at the end
of its stroke to close said valve, and a valve
for the outlet-passage controlled by another
electromagnet, substantially as set forth.

4. In an engine or motor of the character

described, the combination with two cylinders

and pistons therein, of inlet and outlet valves
for each cylinder, means operated by each
piston at the end of ifs stroke in one direc-
tion for automatically closing the inlet-valve
of its own cylinder, and mechanism opera-
tively connected with the valve mechanism
of each inlet-valve the weight of which closes
the outlet-valves, whereby when the inlet-
valve of one cylinder is closed, the mechan-
ism connected therewith closes the outlet-
valve of the other eylinder, substantially as
set forth. , - | o

9. In a motor of the character described,

the combination with a cylinder and a piston
therein, of inlet and outlet valves for said

cylinder, mechanism for closing the inlet-

valve, a magnet for holding said valve to its

seat, and mechanism operatively connecting
the armature of said magnet with said inlet-
valve, said armature being moved into the

gravity of the connected

parts, substantially
as set forth, |

field of the magnet by its own gravity and the

The deénergizing of magnet G will
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6. The combination with two cylinders, of -
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inlet-valves for said cylinders, independent
means for closing said wvalves, two electro-
magnets, one for locklnn each of sald valves

in its closed position, the armatures being

moved into the field of the magnets by grav-

~ ity, of an outlet-valve for each cyhnder and

means operated by the gravity of the arma-
tures for closing the outlet valves of opposite

cylinders, whereby when the magnet con-

trolling the inlet-valve of one cylinder is de- 10

ener nlzed the outlet-valve of the other cylin-
der 18 free to open, substantially as set forth.

This specification signed and witnessed this

7th day of November, 1890

GEORGE 1. TIIOMAS
XVnnesses
EUGENE CONRAN

VW. BELZER.
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