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UNITED STATES

PATENT OFFICE.

EDWARD G. SHORTT, OF CARTHAGE, NEW YOLRK.

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. Til;235, dated October 14, 1902.
Application filed October 5,\1901. Serial No, 77,706, (No model.)

To all whony it may concern:

Be it known that I, EDWARD G. SHORTT, a
citizen of the United States, residing at Car-
thage, in the county of Jefferson and State
of New York, have invented certain new and
useful Improvements in Gas-Engines; and 1
do declare the following to be a full, clear,
and exact description of the invention, such
as will enableothersskilled in theart to which
it appertains to make and use the same, ref-

erence being had to the accompanying draw- |

ings, and to the letters of reference marked
t]1el eon, which form a part ot this specifica-
tion.

This invention relates to improvements in
gas-engines, and the object in view is to pro-
duce an explosive-gas engine in which the
products of ecombustion -are wholly removed
from the combustion-chamberafter an explo-
sion, whereby the efficiency of the engine is
greatly increased, the removal of the gaseous
residue of combustion being effected by means

of a vacuum, into which theresidueisdrawn

from the combustion-chambersimultaneously
with a secondary exhaust.

Another feature of the invention consists
in the provision of means controlled by at-
mospheric pressure for closing an intercept-
ing-valve in a passage-way comimunicating
with the combustion-chamber while the gase-
ous residue of combustion 1s being with-
drawn from the latter, said valve being nor-
mally in an open relation excepting at the
moment of a secondary exhaust, thereby pre-
venting a backflow simultaneously with the
formation of a vacuum in the combustion-
chamber.

The various details of the invention will be
hereinafter more fully described, and spe-
cifically defined in the appended claims and
clearly illustrated in the accompanying draw-
ings, which, with the lefters of reference
marked thmeon form a partb of this :Lpph(m-
tion, and in which drawings—

I‘lgrme 1 is acentral vertical sectional view
through the improved engine, the piston be-
ing shownin position to allowforthe primary
exhaust into the atmosphere, the intercept-
ing-valve being shown as open. Iig. 2 i1s a
central sectional view showing the piston
lowered slightly from the position shown in

exhaust, the intercepting-valve to the pri-
mary exhaust being shown as closed. Fig.
3 18 a central sectional view through the up- 55
per portion of the engine, the piston being
shown in elevation and at its highest throw.
Fig. 4 is a vertical section of the engine at
right angles to the plane of the section shown
in [‘m 1. Tie. 5 is a eross-sectional view on 6o
line 5 § of Fig. 1, and Fig. 6 1s a cross-sec-.
tional view on llne 6 6 of IFig. 1. *
Reference being had to the details of the

~drawings by let ter, A designates the c¢ylinder

of the.engine, in which is an annular space 65
A’, forming a water-jacket. Said cylinder

| has a eontmcted portion B, forming the com-

bunstion-chamber,in which the contracted por-
tion C of the piston works, said piston in the
present instance being shown as hollow and 7o
having a pitman D pivotally connected there-
to by means of pin D'. Rising centrally
from the upper end of the piston is a contact-
point K, which, coOperating with the contact-
point E' with suitable electrical connections, 75
forms a sparking apparatus for exploding the
compressed charges of vaporized gasolene.
Seated in an annulargroove in the circum-
ference of the piston near its upper end are
packing-rings G G. Leading through the 8o
wall of the eylinder near its lower end are
ports Il 11, which communicate with the an-
nitlar chamber I, into which the primary ex-
haust passes. Leading from the exhaust-
chamber is a port I, through which the gas- 83
eous residue of combustion passes to the at-
mosphere. In the inner wall of the ¢ylinder
and at its lower end is a series of ducts or
channels K, through which communication
is had between the contracted portion ot the go
cylinder or combustion-chamber and the en- |
larged portion of the cylinder, forming the
vacuum-space B', when the upper end of the
piston passes below the upper ends of said
ducts or channels, as shown by the relative 95
positions of the eylinder and piston shown in
Fig. 2 of the drawings. The lower end of
the piston,which is enlawed to fit the vacuum-
space air-tight, serves 130 close communica-
tion between the vacuu m-space B’ and the 100
ductLL,leadingintosaid vacuaum-space,during
the primary exhaust through the ports 1.
Communicating with the combustion-cham-

Fig. 1 sufficiently to allow for the secondary | ber near its upper end is a valve-cage M, in
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- the duct L with the vacuum-space. _
piston ordiaphragm is connected by said yoke |

20

~
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which is mounted an intake or induction
valve M’ to allow a mixed charge of gasolene
and air to enter the combustion-chamber.
Said valve M’ has a stem m, that is fastened
to the yoke N, the shank portion of the

latter passing through a guide «a, which

forms an abutment for spring @, and to the
lower end of the stem is fastened the piston
or diaphragm, which is adapted to be de-

pressed by atmospheric pressure in the suc-

tion-cup P, having communication through
As the

and stem m with the induction-valve, it will
be observed that the latter will operate posi-
tively each time the piston or diaphragm is
actuated. o |

A duet P’, which is relatively of smaller
diameter than duct L, leads into the cup P
from the atmosphere, and a valve P? regu-
lates the flow of air through said ductP’, ac-

" cordingly as it may be desired to cause the
~vacuum-space to draw a greater or less vol-

ume of gas into the combustion-chamber.
For instance, if it should be desired to feed
a large charge of gas the valve P? would be

closed, thus allowing the vacuum-space to
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draw to its fullest capacity from the mixing-
chamber (not shown) into the combustion-
If it should be desired to feed a
lesser quantity of gas, said valve P? would
be partially opened, thereby reducing the
vacuum. If preferred, the duct P’ may be
made tocommunicate direct with the vacuums-
space through the wall of the eylinder, and
the valve P? which is shown as adapted to
be operated as a thumb-serew, may be ac-

tuated by any automatic means, as by a
governor mechanism. Said piston O is held

at its highest limit by means of a spring Q,

which surrounds the shank portion of the

yoke N and bears between the abutment ¢
and a collar N'. A second collar N? is also

provided, which is fastened to the shank por-

tion of said yoke, and between the two col-
lars N’ and N? is disposed the end of an arm
R’ of the angle-lever R, said lever being piv-
oted at r to the eylinder. " A second arm R?

- of said lever engages the stem of the inter-

535
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~son of the piston being hollow said

cepting-valveS. Said valve Sis designed to
seat over the port I'only during a secondary
exhaust and is held normally from seating

'by means of the spring Q for the purpose of

allowing the bulk of the gaseous residue of

combustion to exhaust to the atmosphere.
Leading away from the vacuum-space at

1ts highest portion is an exhaust-port T, pro-

vided with a suitable outlet-valve through

which the residue passes from the vacuum-
space. The pitman D is connected to the
crank W on-the driving-shaft U, and by rea-
pitman
has ample room to work laterally without in-
terference with the wall of the piston.
In-operation a charge of vaporized gasolene
having beendrawninto the combustion-cham-

ber, by rotating the operating-shaft and caus- | with the commencing of the return stroke of

711,285

ing the piston to be driven to its outer limit
the charge is compressed by the return throw
ot the piston and ignited by the sparking ap-
paratus. _
driving the piston beyond the ports H will

allow the gaseous produects of combustion to

pass through the primary exhaust-chamber
and into the outside atmosphere. As the

70

The force of the explosion after

75

piston is driven outward by the explosion a

vacuum is formed in the space B’, and the
moment the upper portion of the piston trav-
erses the upper ends of the duets or channels
K to allow of communication between the
combustion-chamber and the vacuum-space
the lower enlarged end on the piston will
have passed the outlet end of the duect L,

leading into the vacuum-space, thus allowing

the vacuum to draw through the duet L, which
will cause the atmosphere to depress the pis-
ton or diaphragm O in the suction-cup P, and
through the connections of the shank portion
of the yoke and angle-lever with the inter-
cepting-valve the latter will be seated and
any possible backflow prevented simultane-
ously with the withdrawal of the remain-
ing residue of gaseous products of combus-
tion from the combustion-chamber into the
vacuum-space. As thegaseous residue after

the explosion which remains in the combus-

tion-chamber after the primary exhaust into

the atmosphere is heavier than the atmos--

phere, being largely earbonic-acid gas, it will
naturally settle to the lower portion of the
combustion-chamber. Simultaneously with
the closing of the intercepting-valve S the
intake or induction valve M'is opened, al-
lowing the mixed gasolene and air to enter
the combustion-chamber for the new charge,
the latter being drawn into the combustion-
chamber by the vacuum which is formed
therein by the withdrawal of the remaining
gaseous residue of combustion, which passes
through the secondary exhaust into the vacu-
um-space and expelled therefrom through the

duct T on the return throw of the piston C.

The moment the pressure on the opposite
sides of the piston C, controlling the inter-
cepting-valve S, is equalized, which will be
at the moment the remaining gaseous residue
has been withdrawn from the combustion-
chamber, the spring Q will return the piston
or diaphragm O to its normal position and
will open the valve S in readiness to allow for
a primary exhaust to the atmosphere after the
piston has been driven outward by the next
explosion.

From the foregoing when taken in connec-
tion with the drawings it will be observed
that the various parts are so arranged and
operated at such predetermined moments that
at the time of communication being had be-
tween the combustion-chamber and the vac-
uum-space the intercepting - valve will be
seated as the secondary exhaust commences,
thus preventing any backflow of the primary
exhaust, and will be opened simultaneously
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the piston and the closing of the intake or in-
duaction valve.

Having thus described my invention, what
I elaim to be new, and desire to secure b}, Let-
ters Patent, is—

1. Agas-engine having acombnstion-cham-
ber having a primary exhaust to the atmos-
phere, a vacuum-space with secondary ex-
haust thereto from the combustion-chamber,
anintercepting-valve controlling the primary-
exhaust passage-way,and vallable phneumatic
means for seating said valve during a seconf-
ary exhaust, as seb forth.

2. A gas-enginehaving a combustion. cham-
ber Wlbh aprimary exhaust tothe atmos phere,
avacuum-space with secondary exhaustthere-
to from the combustion-chamber, an inter-
cepting - valve controlling the primary - ex-
haust passage-way, an intake-valve, and va-
riable pneumatic means for alternately seat-
Ing and unseating said valves, as set forth.

3. Awas-enﬂ'meh&vmwacombuqtmn cham-
ber with a primary exha,ust to theatmosphere,

~avacnum-space withsecondary exhaust there-
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to from the combustion-chamber, valves, ac-
tuated simultaneously by variable pneumatic
means, forcontrotlingthe intake and primary
exhaust.

4. A gas-enginehaving acombustion-cham-
ber with primary exhaust to the atmosphere,
an intercepting-valve for preventing a back-
flow of the primary exhaust, a power-piston
in said chamber, a vacuum-space, secondary-
exhaust passage-ways communicating Dbe-

tween sald chamber and the vacuum - space

during a division of the cycle of said piston,
and means actuated by variable atmospheric
pressurefor closingsaidinter eeptmmvalve,&s
set forth.

5. A gas-engine hdvmtmeombustmn cham-
ber with a primary exhaust to the atmosphere,
an 1ntercepting-valve for preventing back-
flow of the primary exhaust, a vacnum-space,
secondary - exhaunst passage-ways conimuni-
cating with said chamber and vacuum-space
during a division of the cycle of the piston, a
suction-cup communicating with the vacu-
um-space, a piston working therein actuated

by atmospheric¢ pressure, a stem on said pis-

ton, an intake-valve with stem thereto, con-
nections between satd piston and valve stems,
& pivoted angle-lever actuated by said piston-
stem and designed to seat said intercepting-

valve during a secondary exhaust to the at-

mosphere, as set forth. - |
6. Agas-enginehaving acombustion-cham-
ber with a primary-exhaust passage-way to
theatmosphere, an Intercepting-valye for pre-
venting a backflow of the primary exhaust, a

vacuum-space, secondary - exhaust pa,ssa,ge-'

ways communicating between said chamber
and vacuum-spacé during a division of the
cycle of the piston, a suction-cup communi-
cating with the vacuum-space, a piston work-
ingtherein actuated by atmospheric pressure,
a stem to sald piston, an intake-valve with
stem thereto, connections between said pis-

L

]

ton and valve stems, a pivoted angle-lever,
collars on said piston-stem between which an.
arm of saitd angle-lever is oscillated to seat

sald mtemeptmﬂ'—- valve during a secondary

exhaust to the atmosphere, as set forth.
7. In a

power-piston in said chamber, an intercept-
ing-valve for controlling a backflow. of the

primary exhaust, an intake-valve, a vacuuin-

space, secondary-exhaust passage-ways com-
munieating between said chamber and vacu-
um-space durmw a division of the cycle of
the piston, a suetion-GUp with duct commu-
nicating between same and said vacuum-
space, a piston working in said cup and hav-
ing a stem adapted to actuate the intake-
valve, and seat the intercepting-valve, and
means for regulating the quantity of fuel be-
ing fed to the con‘;bustlon ehambel' as sef;
forth.

S. In a gas-engine, a combustion-chamber

with primary exhaust to the atmosphere, a

power-piston in said chamber, an intercept-
ing-valve for preventing a backflow of the
primary exhaust, an intake-valve, a vacuum-
space, secondary-exhaust passage-ways com-
municating between said chamber and vacu-
um-space during a division of the cycle of
the piston, a suction-cup with duet commau-

nicating between same and said vacuum-

space, a piston working in said cup and hav-
ing a stem adapted to actuate the intake-
valve; and seat the intercepting-valve, and

| gas-engine, a combustion-chamber
with primar}f exhaust to the atmosphere, a

- .
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pneumatic means for regulating the quantity

of fuel being fed to the combustaon chamber,
as set forth

J. Agas-enginehaving acombustion- cham-
ber wﬂ;h primary-exhaust passage-way to the

atmosphere, a power-piston in said chamber,

10§

an intercepting-valve adapted to prevent a '

backflow of the primary exhaust, a vacuum-
space, secondary-exhaust passage-ways com-
municating between said chamber and vacu-

um-space at one division of the cycle, a sue-.

tion-cup, a duct leading from the latter to

sald vacuum-space, a pls,ton working in said
cup and actuated by atmospheric pressure,

connections between said valves and piston

I11Q

115

for automatically seating the valve during

the secondary exhaust, as set forth.
10. A gas-engine having & combustion-

chamber with a primary-exhaust passage-way

to the atmosphere, a power-piston in said
chamber, an intercepting-valve for prevent-
ing a backllow of the primary exhaust, a vacu-

um-space, secondary-exhaust passage-ways

communicating between said chamber and

vacuum-space durmﬂ' a division of the eycle

of the piston, a &IlCthIl -cup and piston or dia-
phragm working therein and actuated by at-

between said cup and vacuum-space, an an-

gle-lever engaging said intercepting-valve
and actuated by tlle stem of the piston in said

cup, as set forth.

11. A gas-engine having a combustion-

I20
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mospheric pressure, a duct communicating

130
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chamber with an intake passage-way leading
therein, a power-piston in said chamber, a
valve located in said passage-way, a suction-

cup, a piston or diaphragm adapted to be de-
pressed therein by atmospheric pressure, a

spring for returning the piston to its normal
- position, connections between said valve and

piston, a primary-exhaust passage-way, an
intercepting-valve in sald primary-exhaust
passage-way, a pivoted angle-lever engaging
said Intercepting-valve and actuated by the
piston-stem, a vacuum-space and secondary-
exhaust passage-ways leading thereto from
the combustion-chamber, and a duct commu-

nicating between said cup and vacuum-space

during a secondary exhaust, as set forth.

12.
chamber,a power-piston working therein,said
chamber having a primary exhaust to the at-
mosphere, an intercepting-valve adapted to
prevent a backflow of the primary exhaust,
a vacuum-space, secondary-exhaust passage-
ways communicating between said chamber
and vacuum-space at onedivision of the cycle
of the piston, a suction-cup, a piston working
therein and actuated by atmospheric pres-
sare, connections between said valve and
piston for automatically seating the wvalve
during a secondary exhaust, a duct leading

A gas-engine having a combustion-

711,235

from said suction-cup and designed as the
power-piston is reciprocated, to alternately
communicate between the vacuum-space and

the atmosphere, as set forth.
13. In a gas-engine, a combustion-chamber

with primary exhaust to the atmosphere, a
power-piston in said chamber, an intercept-
ing-valve for preventing a backflow of the
primary exhaust, an intake-valve, a vacuum-
space, secondaryv-exhaust passage-ways com-
municating between said chamber and vacu-
um-space durmfr a division of the cycle of the
piston, a suctlon-eup with duet communicat-
ing between same and said vacuum-space, a
piston working in said cup and having a stem
adapted to actuate the intake-valve, and said
intercepting-valve, a port leading from said
cup to the atmosphere, and a V&lve regulat-
ing the inflow of air through said port into
the cup whereby the length of time the in-
take-valve is held open may be determined,

-as set forth.

In testimony whereof 1 herecunto affix my
signature in preeence of two witnesses.

EDWARD G. SHORTT.

Witnesses:
CHAS. E. NORRIS,
JOHAN UNSER.
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