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To all whom it mayhoncem:

Be it known that I, Joun D. SILBERZAHN, a citizen
of the United States, residing at Marinette, in the county
of Marinette and State of Wisconsin, have invented cer-
tain new and useful Improvements in Mechanism for

- Automatically Operating Exhaust Valves on Explo-

sive-Engines, of which the following isa specification.

This invention relates to improvements in mechan-
ism for automatically operating exhaust valves on ex-
plosive-engines, to allow the discharge of the pressure
in the engine cylinder at the proper time, which mech-
anism will be simple in its construction and easy of op-
eratlon.

I attain these objects by the mechanism and arrange-
ment of parts illustrated in the accompanymn' drawings,
in which

Ficure 1, is a side view of the engine constructed 1n
accordance with my invention, the main shait being in
section. Fig. 2, is a longitudinal section of the main
parts of the engine showing the novel features ona larger

scale. Tie. 8, is a perspective view of the means for
actuating the main valve.

In said drawings, A, indicates the cylinder or ex-
plosive chamber of an ordinary explosion engine and
B, the piston thereof which is adapted to travel in the
cylinder A, approximately from x to z’.

C, represents the crank-shaft, which is revolved by
the pitman Y, which is connected to the piston B, in
any well-known manmner.

D, is an exhaust chamber carrying the exhaust pipe
D2, said chamber D is substantially part of the head L
of the cylinder A, and is connected therewith by the
passage I, which has its mouth beveled and fOl]IlS a
seat for the valve G therein.

Through the wall of cylinder A 1 provide a small
opening 11 located above the position occupied by the
piston B in its outer course. To said opening issecured
an auxiliary cylinder 10 havinga solid piston 9 therein.
Said piston has a grooved head that acts as a support
and guide for an exhaust valve rod 4. A hanger 12 1s

secured to some stationary part of the engine to guide |

and retain in proper position the cam rod 6. Said rod
6 has in its end a notch and shoulder 5 to enter into
alinement with the end of the valve rod 4. The cam
rod 6 carries at one end a bearing pin 21 for a roller 15
which bears constantly against a cam 17 on the crank
shaft C, said roller bearing pin 21, being also guided by
a pivoted arm 16. Upon the cam rod 6, is also placed
a coiled spring 8, one end of which bears against the
hanger 12, and the other end against a collar 13, mounted
upon said cam rod 6, and secured thereto by a pin 14.
The cam 17 and the camrod 6, when connected by the

r
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notch 5, as in Fig. 3, pushes the valverod 4, ahead, and
said rod 4, being connected to the stem 20 of the valve
G, by the pivoted rod 19, it pushes said valve & into the
cylinder A and makes an opening for exploded gases or
pressure to escape throua'h the passage I' and the ex-
haust pipe D.

After the piston B has traveled back into the cylinder

A toward the point 2/; and after uncovering the open-

ing 11; and the opening 18, in the side of the piston b,
near its outer end reaches opposite the opening 11, the
pressure 1n the auxiliary cylinder 10, escapes through
said opening 18. Asthereis then no force in the cyl-
inder 10, the piston 9, is returned to place by a small
spring 22, that may be attached to any part of the
engine; the piston 9 being then ready for another ex-
plosion. The piston 9, in returning to place draws the
valve rod 4 out of line with the notch 6 in the cam rod 6,
and this permits the coil spring 20 on the rod of the
valve (3 to return said valve G to place, so that it closes
the opening I, and the cylinder A is ready for another
explosion. The valve rod 4, cannot pass out beyond
the point of the cam rod 6, as said point of the cam rod
6, in its travel never frees the point of the valve rod 4.

Having now fully described my invention, I claim:—

1. In an automatic mechanism for opening the exhaust
valve of an explosive engine, the auxiliary cylinder 10
and the solid piston 9 thereln, the outer head of said

piston being cirecumferentially grooved, the valve rod 4
straddling the reduced portions of the head, and the
spring
stantially as described.

2. In a device of the class described, the combination
of the auxiliary cylinder 10, the solid piston 9, therein
having its outer head circumferentially grooved fo form
a neck therein, the valve rod 4 longitudinally grooved to
straddle said neck and the spring 22 bearing against the
outer end of the head, substantially as described.

3 Tn an exhaust valve operating device, the combina-
tion of the cylinder A, the auxiliary cylinder 10, and 118
piston 9, the exhaust valve G in line with the end of the
cylinder A, the valve stem 20, the pivoted lever 19, and

the valve rod 4, having one end straddling the circum-

ferentially grooved head of the piston 9 of the auxiliary
cylinder, substantially as described.

4. In an exhaust valve operating device, the combina-
tion of the cylinder A, the auxiliary cylinder 10 its piston
9, having its head circumferentially grooved to form a
neck therein, the valve vod 4, having one end straddling
said neck, the cam rod 6, having a notch in one end to
receive the point of the valve rod, the pivot pin 21, pro-
jecting laterally from the other end of the rod 6, and the
pivoted arm 16, supporting the opposite end of the pivot
pin 21, substantially as described.

In testimony whereof I affix my swnatule in presence
of two witnhesses.

JOHN D.

| SILBERZAHN.

Witnesses:
ADELINE IPRATT,
I'. N. BERNORDY.

22 Dearing against the outer end of the head, sub-
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