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CHARLES H. WAY, OF LANSING, MICHIGAN, ASSIGNOR TO CLARKMOBILE
COMPANY, OF LANSING, MICHIGAN. |

VALVE~-GEAR FOR EXPLOSIVE~ENGINES.

SPECIFIC&TION fmmmg part Of Letters Patent No '?”7’6 708, dated Decembm 6 1904
Application filed December .‘28 1903, Serial No. 186,866, (No model)

Lo all whom it may concern

Be it known that I, Caarrrs H. WAy, a citi-
zen of the United States residing at the city of
Lansing, in the county of Inﬂlmm and State
of Michigan, have invented certain new and
useful Impl‘ovements in Valve-(zear for Hx-
plosive-Engines, of which the following is a
specification.

This invention relates to improvements in
valve-gear for explosive-engines. It relates
par tIClJl’LI"lV to the valve structure thereof.

The objects of this invention are to provide
In a 2as or vapor engine an 11r11’)roved exhaust-

alve -operating means which is simple, com-
pact, and dumble and positive and effective
1In operation.

Further objects and objects relating to strue-
tural details will definitely appear trom the
detailed description to follow.

1 accomplish the objects of my invention by
the devices and means described in the follow-

Ing specification.

The invention is clearly defined, and pointed
out 1n the claims.

- A structure embodying the features ot my
invention is clearly illustrated in the accom-
panying darawing, forming apartof thisspeci-
lcation, in which the home 1s a detall longi-
tudinal Sectlonal view thr()ucrh the cvhncler
and the valve attachments therf.,ot of a struc-

ture embodying the features of my invention,

the position of the valves bemﬁ' shown in iull
lines.

In the drawing, A represents the main cyl-
inder, and A’ the piston, the piston being
shown in its inner position, its outer posnﬂmu
being indicated by dotted lines. Suitable in-
let and exhaust ports D and K are provided.
A valve Bis provided to control the inlet-port
D. The valve Bis arranged at one side of the
cylinder 1n a suitable valve- chamber and is re-

tained normally in its seat hy a spring B on
the stem B’ thereof. The exhaust-valve Cis
arranged 1n a suitable chamber, preferably on
the opposite side of the main eylinder A and
1s adapted to control the exhaust-port E. An
auxiliary chamber ¢ 1s provided, which is con-

- nected to the main chmmber by a passage «'.

The port or passage ¢ is so arranged that it :

1s connected -to the main cylinder when the 3o
maln piston is in its outer position and to the
alr when the main piston is in its inner posi-
tion. An auxiliary piston Cis provided for
the auxiliary chamber. The exhaust-valve C
1s mounted on the piston- -rod (! of the auxil- g
iary piston. The piston C” is returned to its
initial position by a spring ¢, which is ar-
ranged for convenience in the *‘Lumlnrv cyl-
inder a. This auxiliary QYh]ﬁ]d@l @ 1s prefer-
ably provided with an opening or port ¢, so 6o

that the outer face of the auxiliary piston is

at all times subject to atmospheric pressure.

When the exhaust-valve C1 s 1n 1ts open po-
sitlon, the auxiliary chambm @1s connected to
the inner end of the main cylinder by means 65
of the passage ¢’ through the valve C and the
piston-rod ', so that when the valve is open
the pressure in the auxiliary chamber and in
the main chamber is equalized.

In the operation of my improved valve vo
structure the charge of explosive mixture is
drawn into the main cylinder by suction in
the usual manner. The second stroke com-
presses this charge and the explosion oceurs.
This 1s effected in the usual or any desired 7g
manner, the means not being here illustrated,
as they do not form a part of this invention.
The piston A’ is forced outwardly by the ex-
plosion, and when the same reaches its outer
position the cylinder-pressure actmﬂ' upon 30
the piston C"” through the port . which is
then uncovered, moves the auxiliary piston
to the position indicated by the dotted lines,
thereby opening the exhaust-valve. The 1*{»3—
turn stroke of the piston A’ seals the port ¢’ 8z

and drives the exhaust from the cylinder.

During this instroke the exhaust-valve C re-
mains open as the pressure in the aumlmrv
chamber ¢ and in the main C]l‘l,ﬂ]b{}l 1s equal-
1zed through the passage ¢ in the valve C 9o
and the piston-rod (', as has heretofore been
pointed out. The di ameter of the valve C is
less than that of the piston U”.} so that: there
1s no danger of the valve moving the plS‘L{)t]
When the main piston A’ reaches Lhe nner 95
end of its stroke, the port or passage ¢’ is un-

covered, which allows the s aumhary chamber

a4 to exhaust and the exhaust- valve is re-
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turned to its seat by the spring ¢. 1t 1s as-
sisted in this movement by the atmospheric
nressure through the port or passage ¢, as the
tendency of the main piston A’ is to exhaust
the cylinder by suction. However, the spring
¢ is entirely effective for the purpose. W hen
the valve Cis returned to its seat, the passage
¢ 1s sealed.

The piston A’ is preferably of such a length
that the passage « issealed practically as soon
as the outstroke of the piston begins, the ob-
ject being to keep the passage sealed on the
oxhaust-stroke. 1 am aware, however, that
suitable valve attachments might be provided
for this purpose. The form illustrated is,
however, preferred by me on account of 1ts
simplicity. My improved valve structure 18
very simple and compact In structure and 1S
also very economical to produce. It is also
very durable, as the valves are only actuated
when it is necessary to properly operate the
engine. The cylinderisalso very thoroughly
cleaned of the exhaust, which is of course of
very oreat advantage in the economical and
effective working of the engine.

1 desire to remark that I am aware that
considerable variation in structural details
will readily appear to those skilled in the art
to which my invention relates.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 15—

1. Inagasor vapor engine, the combination
of a main cylinder having suitable inlet and
exhaust ports; a main piston; a suitable inlet-
valve: an auxiliary cylinder connected to said
main cylinder by a passage or port; said pas-
sage or port being so arranged that 1t 1S CON-
nected to said main cylinder when the main
piston is in its outer position, and to the outer
air when said piston is In its inner position;
a piston in said auxiliary cylinder; a piston-
rod therefor:; an exhaust-valve on said piston-
rod, of a diameter less than that ot sald aux-

iliary piston; a spring for returning said aux-

iliary piston te its initial position; a passage
through said exhaust-valve and piston-rod by
which said auxiliary chamber is connected to
the main chamber when said exhaust-valve 1s
open, said passage being sealed by the clos-
ing of said valve; and a port for said auxil-
jary cylinder whereby the outer face ot sald
auxiliary piston is subjected to atmospheric
pressure, for the purpose specified.

* 9. Ina gasor vaporengine, the combination

of a main cylinder having suitable inlet and

6o

65

exhaust ports; amain piston; asuitable inlet-
valve: an auxiliary cylinder connected to sald
main cylinder by a passage or port, sald pas-
sage or port being so arranged that it 1s con-
nected to said main eylinder when the main

piston isin its outer position, and to the outer
air when said piston is in its inner position; a
piston in said auxiliary cylinder; a piston-rod
therefor; an exhaust-valve on said piston-rod
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of a diameter less than that of said auxiliary
piston; a spring for returning said auxiliary
piston to its initial position; and a passage
through said exhaust-valve and piston-rod by
which said auxiliary chamber is connected to

the main chamber when the exhaust-valve 1s
open, said passage being sealed by the closing

of said valve, for the purpose specified.

3. Tna gas or vapor engine, the combination
of a main cylinder having suitable inlet and
exhaust ports; a main piston; asuitable inlet-
valve: an auxiliary cylinder connected to sald
main cylinder by a passage or port, said pas-
sage or port being so arranged that 1t is con-
nected to said main cylinder when the main
piston is in its outer position, and to the outer

piston in said auxiliary cylinder; a piston-rod
therefor: an exhaust-valve on said piston-rod
of a diameter less than that of said auxiliary
piston; a passage through said exhaust-valve
and piston-rod by which said auxiliary cham-
ber is connected to the main chamber when
said exhaust-valve is open, said passage be-
ing sealed by the closing of said valve; and a
port for said auxiliary cylinder whereby the
outer face of said auxiliary piston is subject-
ed to atmospheric pressure, for the purpose
specified. *

4. Ina gasorvaporengine, the combination
of a main cylinder having suitable inlet and
exhaust ports; a main piston; a suitable inlet-
valve: an auxiliary cylinder connected to said
main cylinder by a passage or port, said pas-
sage or port being so arranged that it 1s con-

air when said piston is in its inner position; a
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nected to said main cylinder when the main

piston is in its outer position, and to the outer
air when said piston is in ifs inner position;
a piston in said auxiliary cylinder; & piston-
rod therefor: an exhaust-valve on sald piston-
rod of a diameter less than that of said aux-

iliary piston; a spring for returning said aux-

jliary piston to its initial position; a passage
by which said auxiliary chamber 1s connected
to the inner end of the main chamber when
said exhaust-valve isopen: and a port for sald
auxiliary cylinder whereby thie outer face ot
said auxiliary piston is subjected to atmos-
pheric pressure, for the purpose specified.

5. Ina gas or vapor engine, the combination
of a main cylinder having suitable inlet and
exhaust ports; a main piston; a suitable inlet-
valve: an auxiliary cylinder connected to said
main cylinder by a passage or port, said pas-
sage or port being so arranged that it 1s con-
nected to said main cylinder when the main
piston is in its outer position, and to the outer
air when said piston is inits inner position; a
piston in said auxiliary cylinder; a piston-rod
therefor:; an exhaust-valve on said piston-rod
of a diameter less than that of said auxiliary
piston; a spring for returning said auxiliary
piston to its initial position; a passage by
which said auxiliary chamber is connected to
the inner end of the main chamber when said
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cxhaust-valve is open, for the purpose speci- |

fied.

6. Ina gas or vaporengine, the combination
of a main cylinder having suitable inlet and
exhaust ports; a main piston: a suitable inlet-
valve; an auxiliary cylinder connected to said
main cylinder by a passage or port, said pas-
sage or port being so arranged that it is con-
nected to said main cylinder when the main
piston 1s in its outer position, and to the outer
alr when said piston is in its inner position:
a piston 1n said auxiliary cylinder; a piston-

rod therefor; an exhaust-valve on said piston-

rocl of a diameter less than that of said aux-
1liary piston; a passage by which said aux-
1liary chamber is connected to the inner end
of the main chamber when said exhaust-valve
13 open; and a port for said auxiliary cylin-
der whereby the outer face of said auxiliary
piston is subjected to atmospheric pressure,
for the purpose specified.

7. Inagasor vapor engine, the combination
of a main cylinder having suitable inlet and
exhaust.ports; a mainpiston; asuitable inlet-
valve; anauxiliary cylinder connected to said
main cylinder by a passage or port, said pas-
sage or port being so arranged that it is con-
nected to said main cylinder when the main
piston is in its outer position, and to the outer
alr when said piston is in its inner position:
a piston in said auxiliary cylinder: an exhaust-
valve of a diameter less than that of gaid aux-
iliary piston, adapted to be opened thereby:
a spring for returning sald auxiliary piston
to its Initial position; a passage by which said
auxiliary chamber is connected to the inner
end of the main chamber when said exhaust-
valve is open, said passage being sealed by
the closing of said valve; and a port for said
auxlliary cylinder whereby the outer face of
sald auxiliary piston is subjected to atmos-
pheric pressure, for the purpose specified.

3. Inagasorvaporengine, the combination
of a main cylinder having suitable inlet and
exhaust ports; a main piston: a suitable inlet-
valve; an auxiliary chamber connected to said
main cylinder by a passage or port, said pas-

sage or port being so arranged that it is con-

nected to said main cylinder when the main
piston 1s 1n its outer position, and to the outer
alr when said piston isin its inner position: a
piston in said auxiliary cylinder; an exhaust-
valve of a diameter less than that of said aux-
1iary piston, adapted to be opened thereby:
a spring tor returning said auxiliary piston
to 1ts initial position; and a passage by which
said auxiliary chamber is connected to the
inner end of the main chamber when said ex-
haust-valve is open, said passage being sealed
by the closing of said valve, for the purpose
specified. .

9. Inagasorvapor engine, the combination

of a main cylinder having suitable inlet and
exhaust ports; amain piston; asuitable inlet-

valve; anauxiliary cylinder connected to said

5

main cylinder by a passage or port, said pas-
sage or port being so arranged that it is eon-
nected to said main cylinder when the main
piston is in its outer position, and to the outer
alr when said piston is in its inner position:
a piston for said auxiliary cylinder; an ex-

haust-valve of a diameter less than that of said

auxtliary piston, adapted to be opened there-
by; a passage by which said auxiliary cham-
ber 1s connected to the inner end of the main
chamber when said exhaust-valve is open, said
passage being sealed by the closing of said
valve; and a port for said auxiliary cylinder
whereby the outer face of said auxiliary pis-

ton 1s subjected to atmospheric pressure, for

the purpose specified. _

10. In a gas or vapor engine, the combina-
tion of a main eylinder having suitable inlet
and exhaust ports; a main piston: a suitable
inlet-valve; an auxiliary eylinder connected to
sald main cylinder by a passage or port, said
passage or port being so arranged that it is
connected to said main eylinder when the main
piston is in its outer position, and to the outer
alr when said piston is in its inner position; a
piston in said auxiliary cylinder:; an exhaust-
valve of a diameter less than that of said aux-
iliary piston, adapted to be opened thereby: a
spring for returning said auxiliary piston to
1ts 1nitial position; a passage by which said
auxiliary chamber is connected to the inner
enc of the main chamber when said exhaust-
valve 1s open; and a port for said auxiliary
cylinder whereby the outer face of said aux-
iliary piston is subjected to atmospheric pres-
sure, for the purpose specified.

11. In a gas or vapor engine, the combina-

tion of a main cylinder having suitable inlet

and exhaust ports; a main piston; a suitable
inlet-valve; anauxiliary chamber connected to
sald main cylinder by a passage or port, said

passage or port being so arranged that it is

connected to said main eylinder when the main
piston is in the outer position, and to the outer
alr when said piston is in its inner position: a
piston in said auxiliary cylinder: an exhaust-
valve of a diameter less than that of said aux-
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iliary piston, adapted to be opened thereby: a

spring for returning said auxiliary piston to
115

1ts initial position; and a passage by which
sald auxiliary chamber is connected to the in-
ner end of the main chamber when said ex-
haust-valve is open, for the purpose specified.

12. In a gas or vapor engine, the combina-
tion of a main eylinder having suitable inlet
and exhaust ports; a main piston; a suitable
inlet-valve; an auxiliary cylinder connected to
satd main cylinder by a passage or port, said
passage or port being so arranged that it is
connected to sald main eylinder when the main
piston 1s in its outer position, and to the outer
alr when said piston isin its inner position: a
piston Tor said auxiliary eylinder: an exhaust-

120
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valve of a diameter less than that of said aux-

iliary piston, adapted to be opened thereby; a
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passage by which said auxiliary chamber is | In witness whereof 1 have hereunto set my
%onnecﬁed to the inner end of the main chac,lm-— hand and seal in the presence of two witnesses.
er when said exhaust-valve 1s open; and a \ X
port for said auxiliary cylinder whereby the CHARLES H. WAY. [ s.]
5 outer face of said auxiliary piston is subject- Witnesses:
ed to atmospheric pressure, for the purpose Harris E. THOMAS,
specified. | Wi H. NEWHARGT.
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