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UNITED STATES

PATENT OFFICE.

EDWARD G. SHORTT, OF CARTHAGE, NEW YORK.
EXPLOSIVE-GAS ENGINE. '

No. 812,364.

| Speciﬁeation of Letters Patent. |

Patented Feb. 13, 19086.

~Application filed SBeptember 24, 1902, Serial No, 124,702,

fo all whom it may concern:

"

Be it known that I, EpwARD 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
~usetul Improvements in Explosive-Gas En-

ines; and I do declare the following to be a
I, clear, and exact description of the inven-

tion, such -as will enable others skilled in the.

art to which 1t appertains to make and use

- the samie, reference being had to the accompa-
nying drawings, and to the letters of refer-
ence marked thereon, which form a part of |

this specification. o ) |
This invention relates to new and useful
inprovements in gas-engines, and éspecially
to a forced-feed enginein which the supplies of
air gnd fuel are kept separate and normally

- under pressure until they are fed into the com-

20

bustion-chamber, at which time the pressure:

is variable, being greater upon the fuel than
upon the air-supply. | -
The invention consists, further, in the pro-

vision of means whereby the amount of fuel

being fed to the engine may be automatiecall

- regulated by the quantity of air which is al-

30
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lowed to enter a secondary cylinder and
break a vacuum, in which a piston works,
having a stem which is connected to a valve
controlling the admission of fuel and air to
the combustion-chamber. - :

In the present invention a combustion-
chamber 1s provided having valve-regulated.

communication with a fuel-supply reservoir
and with an initial air-compression chamber,
whereby at a predetermined moment a forced

~ supply of fuel and air thoroughly atomized

- may be fed into the combustion - chamber,

40
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the residue of the products of combustion be-
ing compressed into a rece{i_fﬁn%-chamber by
the 1mpact of the inflow of a forced charge
under the initial compression, means being
provided for preventing the escape of any of
the charge and for maintaining a pressure in
the initmal supplﬁ-chamber and the constant
pressure upon the fuel-supply.

Another feature of the present invention

. consists In the-utilization of a single stem,

55

carrying .at one end a valve controlling the

ingress of fuel and air and at its other end a |
plunger working in a suitable cylinder adapt-
ed to be acted upon by pneumatic pressure to

actuate the stem, whereby-the valve may be
opened and seated at predetermined mo-
ments and controlled by the quantity of air
which is allowed to enter the secondary cylin-

“extending down  into the air- co
“chamber C2.

~curely fastened thereto.

| der in order to break the vacuum formed

therein. ~ o
~ The invention relates, further, to ‘various

 features and details of construction, which

60

will be hereinafter fully described and then

specifically defined in the appended claims

andillustrated in the accomp anying drawings,

which, with the letters of reference marked
thereon, form a part of this application, and
in which drawings similar letters of reference
indicate like parts in the various views, in

which—

Figure 1isafrontelevation of myimproved

‘engine. FKig. 2 is a central vertical section

through the engine. Fig. 3 is a view verti-

cally and centrally through the engine in a
%lane at right an}gles to the plane on which
Fig. 2 1s made. Fig. 4 is a sectional view on
bne 4 4 of Fig.2. Fig. 5 is a section on line
55o0f Fig. 2. |

- Reference now being had to the details of
the drawings by letter, A designates the com-
bustion-chamber of the engine, having a suit-
able water-jacket A’ about the same, and se-

s

8o

cured in a threaded aperture at the upper

end of said combustion-chamber is a plug ¢,

provided with & sparking apparatus of any

approved type. . -

- B designates a cylindrical piston ‘which
works with suitable packing inside the com-
bustion-chamber. The lower end of said pis-

ton is of larger diameter than its upper end
and forms a piston-head B’, which works
~within the hollow shell (Y and fits -snuggr

against the inner wall thereof, said shell
[YPression
_ ‘Mounted on a pivotal pin- D,
which 1s journaled in an aperture | '

piston, is a pitman E, and said pin is cham-

bered out, as shown at d, for the reception of
8 lubricant. The lower end of said pitman is

pivotally connected to a crank F, forming

part of a shaft F/, which is journaled in suit-

f . | u passin% -
‘through the solid portion of the cylindrical

90
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ably-packed bearings in the casing G: Said .

' casing forms a wall for the air - compression

chamber C?, and on which casing the super-
structure of the engine is mounted and se-
| Alr 1s drawn into
sald air-compression chamber by the forma-

tion of a pdrtial vacuum therein on the re-

turn stroke of the piston, the air entering
through the ports H, which are regulated b
means of pivoted valves H’. Theair, whic
has been previously drawn into the compres-

. sion-chamber on the return stroke of the pis-

ITO
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B when at its lower limit are ed
that lead into an annular space K of a meas- |

ton, is compressed slightly en the working
stroke of the piston for the purpose of creat-

ing sufficient pressure of air to maintain a
uniform pressure upon the fuel and also to
~air under pressure to the mixing-
ch&m%er reparatory to its entering the com-
bustion—cﬁamber ‘thoroughly atomized with
the fuel. . o
In order to regulate the capacity of the

compression-chamber, it is my purpose to

utilize oil, which may be poured into the
lower portion of the chamber and by so doing

‘increase or diminish the space in which the

air is forced and at the same time utilizing

the oil for lubricating the crank-shaft, which

passes through said chamber. -

" Leading from the combustion-chamber at

locations slightly above the top ot the piston
fgrmed ports 1,

- ured capacity surrounding the lower portion,
of the combustion - chamber, seid annular

‘space K being of sufficient capacity to receive
the residue of the products of combustion
after the inner end of the. piston B opens

communication, between the combustion-
chamber and the said annular space, through
the ports on the outer throw of the piston.

- Leading from said annular space K 1s a port

30

35 _ ac |
~ have a recifroc&tmg movement through the
C

threaded
~nection with threads on the

40
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‘to the combustion - ¢
- charge 1s being fed thereto.

K, through which the residue of the products
of combustion pass into and through the cyl-
inder L and thence through the exhaust-port

1/ to the atmosphere. Mounted within the
C I5]/11'11dfc"xt’ L is a piston N, which is fastened to

the piston-stem N’, which stem is adapted to
ug M, which has threaded con-
inner wall of the
cylinder L and also passing through a head
M’, fitted into the lower portion of the air-
receiving chamber O. The jnner end of said
piston N fits snugly the inner wall of the cyl-
inder L and is adapted to open and close the

P

ort K’, which leads from the annular space

to the interior of the cylinder L, whereby as
said piston N reciprocatesat a predetermined
moment the residue of the products of com-

‘bustion may exhaust to the atmosphere and

communication with the atmosphere shut ofi
at the proper time tc prevent an

Eamber “while a new
One end of said
iston N is enlarged, forming a piston-head
* which is adapted tofit Wit%ill the enlarged
ortion N3 formed in the wall of the cylinder

; and immediately below the same, {forming

a pneumatic secondary cylinder. A duct N*

~ leads from the vacuum-space C at a location

6o

a suitable distance above the lower end of the

shell about said space through the wall of the
secondary cylinder, and through which duct
alr is exhausted from the latter as the piston
B approaches the limit of its outer throw and
at the moment that the inner end of the pis-

65 ton-head B’ passes by the entrance into said

backfiow

H

1I

1

‘aperture in the projectin
ing of the cylinder L and is provided with &

812,304

duct. As the air is exhausted from the sec-

ondary cylinder the pressure of the atmos-

phere upon the outer {ace of the enla,r%ed pOr-
tion N? of the piston-head will force the same
upward, and with it the stem N’, which will
cause the valve P to rise from its beveled seat
P’ allowing air to pass into the mixing-cham-
ber Q in & manner which will be presently de-
scribed. As the piston N is driven in by at-
mospheric pressure the port K’ will be closed,

‘thus shutting off communication between the

combustion-chamber and the atmosphere.

‘The lower end of the piston-stem N’ passes
through a yoke N° on the casing of the en-

gine, and a 'spring N°is interposed between
said yoke and a nut N7, carried on the end ol
said stem, while an adjusting-nut nis mounted

70

75

30

on the threaded portion of the stem and bears

‘against the outer surface of the enlarged head
I\% This spring is provided for ¢

of the piston.
the purpose of assisting in closing the valves

after the same have been opened by pneu-

matic pressure.

Opening intc the space forming the inte-

rior of the secondary cylinder is a port R, and
R’ represents a screw having a threaded con-
nection with the threaded wall of a screw-
portion of the cas-

tapering end R?, which is adapted to be
seated against a tapering wall in the port R,
whereby the passage of air through said port

R may be regulated. A jam-nut R 1s

mounted upon the threaded portion of said

screw, whereby the screw may be held se-

curely in an adjusted position. Said screw
mounted as described forms an essential fea-~

90
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ture of the invention,for the reason that the -

quantity of air which it is desired to allow to
DPAss thrpﬂghthe port R may be regulated,

| which air is allowed to. enter to break the

vacuum formed in the secondary cylinder,

105

and accordingly as more or less air is allowed

to enter the f&tter through said port the ac-
tion of the valve which allows & greater or
less quantity of fuel to be fed to the cylinder
mayqb‘e regulated. ' '
- Leading preferably from the upper portion
of the air-compression chamber is a duct S,

through which air under pressure is fed from

the air-compression chamber into .the air-

150

11§

receiving chamber O preparatory to its being

mixed with the fuel which enters through a
“port T, opening through the inclined wall of

the seat P’. The exhaust end of-the duct S,
through which air under pressure passes from

the air-compression chamber into the cham-

ber O, is slightly contracted, as will be. ob-

‘served by the dotted outline of the side wall

of said duct designed for the purpose of
slightly reducing the pressure of the air which

enters the chamber O in order to have a

120
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greater pressure upon the fuel which is fed

into the mixing-chamber than upon the air-
supply. ' o |

130
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The fuel , which may be contained within a |

tank AXat any suitable location, has commu-
nication with the air-compression chamber,
whereby a constant and uniform pressure is
maintained upon the fuel equal to the air-
pressure within the air-compression chamber.

‘The supply of fuel from the reservoir is adapt-
ed to enter through the port £/, and a thumb-

screw Y, having a tapering end, 1s adapted to

‘have a seat W’ formed in the wall of the port

P’, whereby the quantity of fuel which 1t is
desired to feed to the mixing-chamber may
be regulated. o -
Water which 1s provided for the purpose
of circulation in the water-jacket enters the
spaces V' and 1s adapted to circulate around
the combustion-chamber for the purpose of

preventing the parts from becoming super- |
‘heated.

Leading from the upper portion of the
vacuum-space C 1s a port J, the outlet end of
which 1s controlled by means of a check-valve
J’, which 1s held in place by means of a spring
J?, 1nterposed between sald valve and a
threaded plug J3, which latter is fitted to the
threaded wallsof a chamberJ*. This portand
check-valve are provided for the purpose of
allowing air which i1s drawn into the vacuum-
space to make exit on the inner throw of the

cylinder, said air after being forced through
~the port J and the chamber J* passing out

through a port J* into the chamber K, into
which the residue of the products of combus-
tion pass from the combustion-chamber and
alterward to the atmosphere.

Upon reference to the sectional view of the
drawings it will be observed that the air-
compression chamber is substantially square

in cross-section, which will allow consider-

able space about the lower end of the shell in
which the piston reciprocates, thus allowing
for ample space for the reception of the com-
pressed air, and the apparatus is so regulated

that the use of escape-valves to reduce the
pressure  of the air in the air-compression
chamber 1s dispensed with, and the capacity

of said chamber may be regulated, as herein-

before stated, by @h,ﬁllﬁ%.ﬂf;@jl:. which may be
poured into thé Iower portion théreof. - - -

The operation of my invention is simple

and will be readily understood and is as fol-

lows: A charge of atomized gasolene being

forced into the combustion-chamber and ig- |

nited, the piston therein 1s driven outward,
and when the mner end of piston B opens
communication with the ports I, leading
from the lower portion of the combustion-
chamber mto the exhaust-space K, the resi-
due of the products of combustion will pass
through said ports and into the chamber K
and to the atmosphere through the ports K

~and L, the piston N being at this moment in

such a position as to open communication be-
tween the .combustion-chainber and the at-

mosphere. As the piston 1s driven outward
by the explosion of a charge and reaches its

lowest limit a vacuum is formed within the

shell C, and when the inner end of the piston-

‘head B’ opens communication with the lower

end of the duct N* air will rush from the sec-

ondary cylinder in which the piston N? is

mounted, exhausting the air therein, said air
rushing into the vacuum-space ¢/, and the at-
mospheric pressure upon the face of the pis-
ton N* will cause the latter to be forced in,
and the stem N’ will raise the valve P from
its seat, and air under pressure coming from

‘the port S and fuel under pressure are forced

through the feeding-aperture T against the
Inclined or beveled edge of the valve P, at

which location it comes in contact with the

supply of air under pressure, which pressure
on the supply of air, however, should be
shghtly less than the pressure upon the fuel
which 1s being fed into the mixing-chamber.
As the fuel and air come in contact under
pressure, the charge is thoroughly atomized
m the mixing-chamber before entering the
combustion-chamber.
that the partial vacuum formed in the sec-
ondary cylinder in which the piston N? is po-
sitioned 1s broken by means of the adjust-

8
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it will be observed -

'le

ment of the valve R’, which allows a greater =

or less quantity of air to rush through the in-
let-duct R to fill the vacuum-space in the sec-
ondary cylinder accordingly as.it is desired
to allow a greater or less quantity of fuel and
alr to be fed into the combustion-chamber.
Simultaneously with the exhausting of the

air n the secondary cylinder by the working
piston closing communication between the

vacuum-space and said secondary.cylinder
communication between the exhaust-cham-
ber K and the atmosphere is closed by the
piston N, at which moment the enlarged end
of the piston B will have passed beyond the
opening into the duct N*, leading from the
vacuum-space C; and air on the upper surface
of the enlarged portion of the piston N will be

exhausted into said vacuum-space, and the
atmospheric pressure upon the outer face of -

sald piston N overcoming the pressure upon
1ts inner face will cause the valve actuated

93

100 .

105

110

by said piston to unseat to allow fuel and air.

to enter the combining-chamber. While said
valve is unseated a small quantity of air is
allowed to pass through the duct at the inner

‘end_of the valve thumb-screw R’ -into the

space-above the enlarged end of the piston N

until the\;aglum 1s partially broken, and as
pressures upon.opposite faces of the enlarged

end of the piston ewﬁg@_ the induction-valve

will be seated.

115 -

120 -

From the foregoing 1t will be observed that

the operatinn of the valve P is automatic in

125

shutting off the supply of fuel the instant the

engine 1s stopped, which shutting off of the
supply of fuel is caused by the breaking of



4.,

the vacuum in the secondary .-Cylinde{',- and !

~ that as the engine is started a vacuum is cre-
- ated and the valve is automatically opened.

5

~ ”: Letters Patent, 1s—

Having thus fully described my invention,
hat I.claim as new, and tlesire to secure by

1Y

1. An explosive-gas engl
der with a combustion-chamber and a piston

: “working therein, an exhaust-chamber, a fuel-.

IO

P

" allowing air under pressure from said com-
pression-com

20
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duct, an air and fuel combining chamber,

“having free and unobstructed communication

with said combustion-chamber, an air-com-
ression compartment, and a vacuum-space
intermediate the combustion-chamber and
the compression-compartment, a valved pas-
sage-way leading from the vacuum-space 0
said exhaust-chamber, valve mechanism for

{)artmeﬁt together with fuel, to
simultaneously enter the combining-cham-
ber, and means for actuating said mechanism
exposed on one side to the atmosphere and.
on the other side to the vacuum-space, as set
forth. =~ N ' |
2. An explosive-gas engine having a cyhn-
der with a combustion-chamber and a piston
working therein, an exhaust-chamber, a fuel-
duct, an air and fuel combining chamber,

‘having free and unobstructed communica-

30

tions with said combustion-chamber, an air-
compression compartment, and a vacuum-

“space intermediate the combustion-chamber

35

and the compressien-compartment, a valved
passage-way leading from the vacuum-space
to said exhaust-chamber, valve mechanism
for allowing air under pressure from said com-~

pression-compartment together with fuel, to |

simultaneocusly enter the combining-chamber,

- a pneumatic cylinder positioned in a passage-

40

way communicating with said vacuum-space,

a piston in sald pneumatic cylinder and

 adapted to actuate said valve mechanism.

—— e L — —_—

. Sal

45

‘and means for regulating the supply of air to
"d‘“ﬁﬁ“eumajti_c/c%yﬁnder, as set forth——

- 3. An-explosive-gas engine having a cyhn-
der with a combustion-chamber and a piston
working therein, an exhaust-chamber, with
ports leading thereto from the lower portion-
of the combustion-chamber, a fuel-duct, an
air and fuel combining chamber, having iree
and unobstructed communication with the

812,

ne having a cylin- |

304

der with a combustien-chamber and a piston
working therein, an exhaust-chamber, a fuel-
duct, an air and fuel combining chamber,
having free and unobstructed commumca-
tion with said combustion-chamber, an air-
gompression compartment, 2 vacuum-space
being formed intermediate the combustion-
- chamber and the compression-compartment,
a pneumatic cylinder with a duct leading
theréfrom and communicating with 'sa;ig
vacuum-space, and valve mechanism for reg-
ulating the supply of air from the compres-
sion-compartment and fuel to the combining-
chamber, simultaneously with the closing of
the exhaust to the atmosphere, as set forth.
- 5. In an explosive-gas engine, a combus-
tion-chamber, an air-compression compart-

having an enlarged end to compress air into
said compartment, & vacuum -space being
formed intermediate the circumference of
said piston and the wall of the compression-
compartment, a combining-chamber, having
free communication with the combustion-
chamber, an exhaust-chamber with ports

the atmosphere, an induction-valve control-
ling the feeding of air and fuel to the combin-
ing-chamber, a stem upon which said valve
is mounted, a pneumatic cylinder, a piston
mounted in said cylinder and exposed on one
side to the atmosphere and on tne other side
to the vacuum-space, said piston having a
contracted portion for controlling the port
leading from the exhaust-chamber, as set
forth. . _
6. In an explosive-gas engine, a combus-
tion-chamber, an air-compression compart-
ment and & vacuum-space, a piston working
in said chamber, and having an enlarged end
adapted to compress air within said compart-
ment, an exhaust-chamber of measured ca-
pacity communicating with the combustion-
chamber and with the atmosphere, a combin-
ing-chamber communicating with the com-
bustion-chamber, a duct leading from said
air-compression compartment to convey air
-from-thelatterto the comﬂgwlmiﬁ, )
pneumatic c¢ylinder and piston working
therein, a duct leading from said eylhinder to
said vacuuin-space, an induction-valve and

combustion - chamber, an air-compression

.-

60

6

pression-

compartment, the lower end of said piston
being enlarged anid-adapted toform, with the
adjacent wall of the cylinder in-which it
works, a vacuum-space, which communicates
through a valve-regulated passage-way with
said exhaust=chiamber; valve mechanism for
wing the air under pressure fromsaid com-
compartment and fuel to simultane-
ously enter the combining-chamber, and
means for actu&tin%
t

on the one side to _
other side to the vacuum-space, as set forth.

4. An explosive-gas engine having a cylin-

said mechanism exposed
e atmosphere and on the |

stem secured thereto, which is also fastened
to said piston in said cylinder, and valve
mechanism in connection with said piston in
the cylinder, and means for actuating said
mechanism exposed on the one side to the at-
mosphere and on the other side to the vacu-
um-sp 2 gly
uantity of air to enter the pneumatic cylin-
er to break the vacuum, as set forth. .
7. In an explosive-gas engine, a combus-

ment and a vacuum-space, a piston working
in said chamber, and having an enlarged end
| adapted to compress air within said compart-

70

75

80.

ment, a piston working in said chamber and

Q0.

leading to the combustion-chamber and to

95

100
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120

ace, and means for allowing a given

125

tion-chamber, an air-compression compart-

130
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ment, an exhaust-chamber of measured ca-
pacity communicating with the lower portion
of the chamber and with the atmosphere, an
induction-valve for regulating the supply of
alr and fuel to the combustion-chamber, a
pneumatic cylinder, a piston having an en-
larged head working in said cylinder and pro-
vided with a contracted portion regulating

the exit. passage-way between said exhaust-

chamber and the atmosphere, a valve regu-
lating the ingress of air to said cylinder, said
induction-valve actuated by said piston in
sald cylinder, the latter having communica-
tion with said vacuum-space, as set forth.

8. An explosive-gas engine comprising a

combustion-chamber, a working piston there-

in, an annular chamber for receiving the resi-
due of the products of combustion, an indue-
tion-valve, a pneumatic cylinder, a piston
working therein, having a contracted portion
regulating the exit passage-way from said an-
nular chamber to the atmosphere, a valve-

regulated air-inlet duct leading to the pneu-

matic cylinder, a stem on which the piston
of said cylinder is mounted, an induction-
valve mounted on said stem, and opening
into a combining-chamber, a shell in which

an enlarged portion of the working piston

travels forming a vacuum-space, a port lead-
ing from said space to the pneumatic cylin-

der, an air-compression chamber, a crank-

shaft mounted therein, and a pitman between

- sald working piston and shaft, and a duct

35

40

45 receiving the residue of the products of com-

5C

formed 1n the casing of the engine and lead-
ing from the air-compression chamber to said
induction-valve, whereby air under pressure
may be fed to the combining-chamber as the
induction-valve 1s unseated, as set forth.

9. An explosive-gas engine comprising a

combustion - chamber, a working piston

mounted therein, a shell extending below the
combustion-chamber, an enlarged portion of
sald piston working therein, an air-compres-
sion compartment, an annular chamber for

bustion, a pneumatic cylinder, a piston having
an enlarged headed portion working in sai

communication between the exhaust-cham-
ber and the atmosphere, a stem fitted to said
pistoninsaid cylinder, and an induction-valve
secured to said stem and regulating the flow

gl

of air and fuel to the combininguchamber; as

set forth. . o
10. An explosive-gas engine having a com-

bustion-chamber, a receiving-chamber com-

municating therewith into which the residue
of the products of combustion is forced, a
working piston mounted 1n the combustion-

‘chamber, a shell below the combustion-

=
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chamber forming a space in whichan enlarged

portion of the working piston reciprocates,
an alr-compression compartment, a mixing-
chamber inte which air is conducted from
said air-compression compartment, an induc-

| tion -valve and stem on which the same 1s

mounted, a pneumatic cylinder, a passage-
way leading therefrom to said space, a

communication between the receiving-cham-

berand the atmosphere, a guide-piece through
which said stem passes, and a spring for nor-

mally holding the induction-valve closed, as

set forth.

11. In an explosive-gas engine, a combus-
tion-chamber and an air-compression com-
partment, a piston in said chamber, a_receiv-
ing-chamber communicating with the com-
bustion-chamber and into which the residue
of the productsof combustion is forced, an in-
duction-valve, a stem on which the same is
mounted, a shell extending below the com-
bustion-chamber, an enlarged portion of said
piston working within said shell, a vacuum-
space formed between the enlarged portion

or-
tion of the piston in said cylinder controlling
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of said piston and shell, a pneumatic cylin-

connected totheinduction-valve,and s valve-

regulated air-inlet duct leading to said cyln-

der, a duct leading from the air-compression
chamber to the combining-chamber, a valve-
regulated fuel-aperture opening to the seat

~of the induction-valve, and a spring-actuated

valve regulating the passage-way between

sald air-compression chamber and said re-

ceiving-chamber, as set forth. '
In testimony whereof I affix my signature

‘ | 1n presence of two witnesses.
cylinder and a contracted portion regulating |

EDWARD G. SHORTT.

Witnesses:
H. WarDp PEARSON,
Gro. HARVEY TRICKETT.

der, a duct leading therefrom to said vacuum- '
space, a piston mounted in said cylinder and
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