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To all whom it may concern:

Beit known that I, Hexry A. ToBEY, a citi-
zen of the United States, and a resident of To-
ledo, in the county of Lucas and State of Qlio,
haveinvented certain new and useful Improve-
ments in Starting -Valves for Explosive-En-

.gines, of which I do hereby declare the fol-

lowing to be a specification.

My invention relates to starting-valves for
explosive-engines, and has for its object to
provideavalve of simpleand efficient construe-
tion by which the engine can be started with-
out moving the same against the resistance of
either-the gas or of the valve mechanism and
having means for locking the valve closed
when it is desired to put it out of operation.

To this end the invention consists of the de-
vice hereinafter described and claimed.

The invention is illustrated in the accom-
panying drawing, in which the figure shown
is a central section of the valve.

Referring to the drawing, « is the wall of a
gas-engine cylinder, in which the valve is fit-
ted. A tube or pipe / is secured in the wall of
the cylinder above the highest point the pis-
ton will reach on its upward stroke. The tube
is provided at its outer end with a flange ¢,
which serves to receive a wrench for screwing
the tube into place and also for making a tight
joint with the wall of water-jacket. The tube
also has a projecting threaded nipple ¢, on
which the body or casing ¢ of the relief-valve
is secured by screw - threads and has a valve-
seat at its outer end for the inner valve-face
of a double valve #, provided with winged

. guides g, which slide in the nipple € and in
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an apertured flange 4. The flange % is pro-
vided on its inner side with a valve-seat for
the outer face of the valve. Between the
flange 4 and a similar flange ¢ a chamber 5 is
formed, from which outlet-ports for the valve

S lead into the open air.

On the outer end of valve-guides ¢ is a
cupped head %, which rests in the opening in
flange ¢ and is in contact with an apertured
dished disk /, bearing against flange + and
adapted to seat a compression-spring 7, lo-
cated between said disk and a cap », screwed
into the outer end of valve-body ¢. A screw

o passes through said cap and its smooth end
passes through disk 7 and into cup #.

The operation of the valve is as follows:
When the engine is at rest and is to be started,
the screw o is screwed out away from the
cup £, so as to allow the valve free play. The
valve £ is free to slide between its inner seat
against the nipple and its midway-open posi-
tion shown in the drawing without resistance
by or pressure of the spring m. The spring
m is of such tension as to return the valve to
its open position, as shown in the dtawm
and owing to the stop formed by flange ¢ to
disk ¢ Wlthout forcing it back against its inner
valve-seat and to normally hold it in open
position against the pressure of escaping gases

‘during compression, but adapted to yield

under the force of an explosion of the gases.
In starting the engine when the fly-wheel is
turned, bringing the piston downward and
drawing in gases, the valve 7 will be drawn
against its inner seat; but when the piston
starts upward and gas in the cylinder begins
to be compressed the valve # will be lifted
to the position shown in the drawing by the
pressure on its inner end, allowing the gases
in the cylinder to escape by it and tlnoucrh
the ports, as indicated by arrows. Thus the
piston will be brought to its upper stroke
without the resistance of compression, which,
without any relief, makes an engine difficult
to start, and it will also be moved without re-
sistance of the valve-spring. As soon as the
crank of the engine has p‘wsed over its upper
center the remammg gases in the clearance-
space of the plston will be exploded suddenly,

thus increasing the pressure, which will drive

the cup 2 on the guides of valve # against
disk Z, overcoming the resistance of compres-
sion-spring 1, which will bring the outer face
of the double valve in contact with the valve-
seat in flange %, thus making a tight valve
and preventing escape. When the pressure
in the cylinder has been relieved by the gas
being exhausted, the valve # will be returned
by the spring to its midway - open posmon

and when the piston starts down again the
valve will return to its inner seat and | prevent
the drawing in of air. When the piston again
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comes upward, the gas will be released, as
before described. When the engine gets un-
der way, the screw o is screwed down against
the valve-cup and the valve put out of service.

It is obvious that various changes in the de-
tails of my invention may be made without
departing from the scope thereof.

Having thus described my invention, what
I claim is—

1. In combination with a gas-engine cylin-
der, a single, double- faced relief-valve for
said eylinder having two cylinder-closing po-
sitions and a midway, open position and hav-
ing a free, unresisted movement between one
closing position and the open position, and
yielding means to prevent the movement of
the valve from the open position te the other
closing position against the pressure of gas
and air forced out by the starting of the en-
gine, sald means being adapted to yield to a
predetermined explosive force in the cylinder,
substantially as described.

9. In combination with a gas-engine cylin-
der, a casing communicating therewith, a
double-seated valve-chamber in said casing, a
double-faced sliding relief and check valve in
said valve-chamber, a. spring in said casing
against which said valve is adapted to bear,
said casing having a closed chamber for the
spring and also having a chamber open to. the
atmosphere between said valve-chamber and
spring-chamber, substantially as described.

3. In combination with a gas-engine eylin-
der, a sliding valve, means to.permit the valve
to open to relieve compression on starting and
to close upon a predeterminéd pressure there-
on, and a locking-screw adapted to be screwed
against said valve to lock the same out of op-
eration, said screw independent of the sliding
movement. of said valve, substantially as de-
seribed.

4. In combination with an explosive-engine
cylinder, a starting-valve mechanism consist-
ing of a double valve, resistance and return
mechanism for said valve, said valve having
a limited movement independent of said re-
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sistance and return mechanism, substantially
as described,

5. In combination with an explosive-engine
cylinder, a single double-faced starting-valve,
a return-spring, said valve movable to open
and close the eylinder on one side by the com-
pression and intake of gas or airin the cylin-
der and to close and open the cylinder on the
other side of the valve by the force of the ex-
plosions and said return-spring, and having a
limited movement independent of said spring,
substantially as described.

6. In a starting-valve mechanism, in com-
bination with the valve-casing, a double-faced
valve having a limited free movement, a slid-
ing member carrying said valve, guides on
said member which slide in the casing, a head

on one end of said sliding member and a-

spring bearing against said head, substan-
tially as deseribed.

7. In a starting-relief mechanism the com-
bination with a double valve, of a double-
seated valve-chamber, a spring for bearing
against said valve, and means for locking said
valve closed, said valve having a limited free
movement independent of said spring, sub-
stantially as described. ‘

8. In combination with a valve, a sliding
rod carrying said valve, a cup ab the end of
the said rod, a serew having its inner end un-
threaded and adapted to extend into said cup,
and a spring surrounding said screw, sub-
stantially as described.

9. In a starting-valve mechanism, a sliding
valve, a head at one end of said valve, aspring,
a spring seating member with which said
valve-head is adapted to contact, and a stop
to. limit the pressure of said spring and seat-
ing member against the valve-head, substan-
tially as deseribed.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

v HENRY A. TOBEY.

Witnesses:

NreisoNn H. Young,
Gro. R. Love.
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