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UNITED STATES

PATENT OFFICE.

CICERO V. WALLS, OF ARCOLA, ILLINOIS.

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 537,370, dated April 9,1895,
Application filed June 14,1894, Rerial No, 514,686, (No model.) -

To all whom it may concern: »

Be it known that I, CICERO V. WALLS, a citi-
zen of the United States, residing at Arcola,
in the ecounty of Douglas and State of Illinois,
have invented a new and usefal Gas-Engine,

of which the following is a specification.
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This invention relates to gas engines; and
it has for its object to provide certain im-
provementsinengines of this character which
while simple in construction shall be efficient
and powerful in operation.

To this end the main and primary object
of the invention contemplates a gas engine
operated by gasoline or other explosive hy-
drocarbon, and which shall be constructed: of
comparatively few working parts that- pro-
vide for an explosion of the gas and air at
every revolution of the shaft driven by the

" piston of the engine, thereby securing an in-

crease in power over engines of that typein
which the explosion of the explosive mixture
is made at every other revolution of the shaft.

With these and other objects in view, which
will readily appear as the nature of the in-
vention is better undérstood, the same con-
sists in the novel construction, combination,
and arrangement of parts hereinafter more
fully deseribed, illustrated, and claimed.

In the accompanying drawings:—Figure 1
is a central vertical sectional view of a gas
engine constructed in accordance with this
invention. Fig. 2 is a vertical sectional view
on the line z—zx of Fig. 1.

Referring to the accompanying drawings, 1
designates a suitable engine stand on which is
mounted the upright engine eylinder2. The
engine cylinder 2, is made in suitable sizes
according to the power of the engine to be
manufactored, and in the present invention
is surrounded by a water jacket 3,in which a

_ circulation of cold water is maintained dur-
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ing the operation of the engine to prevent
overheating of the cylinder, and said cylinder
is inclosed at its upper end by the rounded
cap 4, that forms at the upper end of the cyl-
inder an explosion chamber 5, and at its cor-
responding lower end the said eylinder is
widened out into the enlarged supply and
compression chamber 6 which chamber avoids
making the eylinder too long, and at the same
time accommodates the mixture of gas and

air-that is to be fed into the chamber 5, for .

explosion, and also prevents a too great com-

.pression of the explosive mixture on the de-

scent of the hollow piston 7.

The hollow piston 7, is arranged to reci pro-

cate within the eylinder 2, between the cham-
bers 5 and 6, and is securely mounted on the
inner end of the piston rod 8, which works
through the stuffing box 9, on the lower cyl-
inder head 10, which incloses in the lower
end of the cylinderand the chamber 6, formed

at suchend. The lower outer end of the pis--

ton rod 8, is suitably connected with the slid-

.ing cross heads 11, working within the stand

1, and to which is pivotally connected the up-
per end of the crank pitman 12, the lower
end of which is connected to the crank 13, of
the drive shaft 14, mounted in suitable bear-
ings on the stand 1, and as motion is given to
the piston 7, within the cylinder, the same
will transmit its motion through the connec-

‘tions noted to the drive shaft, from which

motion can be communicated to any suitable
machinery in the ordinary manner.
The hollow piston 7, has a stroke within the

‘eylinder proportionate to the length thereof

in order to secure a steady and uniform mo-
tion and said hollow piston is provided in the
closed upper end thereof with the beveled

‘valve opening 15, that provides communica-

tion between the lower and upper portions of
the cylinder, or in other words between the
supply and explosion chambers 6, and 5, re-
spectively, and said valve opening 15, is made
as large as the space between the piston rod
and the walls of the piston will admit, inas-
much as it is necessary for the charge of gas
and air to pass very quickly throngh the valve
opening into the upper part of the cylinder
when the piston is atthebottom of the eylin-
der.

The beveled valve opening 15 in the upper
closed end of the piston 7, is adapted to ac-
commodate therein the beveled piston valve
16, that is mounted on the vertically movable
valve stem 17. The vertically movable valve

stem 17, is guided to move below the valve.

16, through the perforated guide lug 18, and
the transverse guide bar 19, extending across
the lower open end of the piston, and between
thelug 18 and the guide bar 19, the said bar
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17, accommodates thereon the valve closing
spring 20, the upper end of which bears under
the lug 18, and the lower end of which bears
against the adjusting collar or nut 21, adjust-
ably mounted on the stem 17, to provide for
maintaining the spring at the proper tension
in order to normally hold the valve 16, closed
onto its seat within the opening 15. The
valve stem 17 extends above the valve 16,
and is adapted to have its upper extremity
guided through a perforation or opening in
the upper perforated guide lug, 22, arranged
above the valve and the upper closed end. of
thepiston. The guidelug 22, provides means
for guiding the valve 16, squarely to its seat
and is projected from one side of the up-
wardly extending baffle plate 23. The bafile
plate 23, is provided with a lower flanged
end 24, secured on top of the piston 7,at one
side of the opening 15, therein, and said baffle
plate 23, extends transversely across the top
of the piston 7, and meets the opposite side
of the-cylinder, in order that the supply of
unexploded gas and air which passes up-
wardly through the valve opening 15 will be
deflected or guided straight up into the ex-
plosion chamber 5, and will thereby be pre-
vented from passing off through the side ex-
haust port 25, when the piston is at the Dot-
tom of its stroke. The said exhaust port 25,
is formed in one of the walls of the eylinder
and opens thereinto at a point intermediate
of its ends so as to be uncovered by the piston
when it passes to itslowest limit of movement
and to be covered by the piston during the
rest of its movement, the stroke of the piston
being so adjusted that it will net uncover the
port 23, at its upper limit of movement. The
port 25, has fitted to the outer end thereof an
exhaust pipe 26, for carrying off the products
of combustion.

The vertically movable valve stem 17, ex-
tends below the lower transverse guide bar
19, and is adapted to have the lower end
thereof comein contact with the wedgeshaped
automatically -adjustable tappet block 27.
The automatically adjustable tappet block 27,
is provided with alower beveled side 28, that
is adapted to register with and slide on the
correspondingly beveled side 29, of the fixed
wedge shaped supporting block 30, mounted
within the lower end of the cylinder on the
lower head 10, thereof at one side of the pis-
ton rod 8. The tappet bloek 27, is fitted to
theinner end of the longitudinally movable
adjusting rod 31, which projects through the
cylinder at one side thereof and works in the
off-standing bearing bracket 32, mounted at
one side of the cylinder. The said bearing
bracket 32, accommodates on the outer end
thereof an ordinary ball-governor 383, that is
rotated by means of a suitable beltconnection
34, with the drive shaft 14, and the bell crank
ball arms 35, of said ball governorareadapted
to suitably connect with the outer extremity
of the rod 31, so that the same can be moved
in and out according to the speed of the on-
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gine and thereby shift or adjust the position
of the block 27 on the bloek 80, s0 as to regu-
late the opening of the valve 16, whereby the
supply of gas and air admitted into the ex-
plosion chamber 5, may also be regulated ac-
cording to the requirements of the engine.
The cylinder 2, is provided at one side and
at the lower end thereof with the inlet open-
ing 36, to which leads the air supply pipe 37.
The air supply pipe 87,1s provided at a point
near its connection with the opening 36, with
a valve casing 38, having therein a horizontal
valve seat 39, to accommodate the inlet valve
40. The valve 40, is mounted on a valve
stem 41, that works through a bottom guide
opening 42, in the lower sideof the valve eas-
ing and accommodates thereon a closing
spring 43, the tension of which is properly
adjusted by means of the adjusting eollar or

nut 44, adjustably mounted on the lower ex-

tremity of the said stem. The valve stem 41,
extends above the valve 40, and works into
the guide secket 45, of the guide cap 46, fitted
tothe top of the valve casing 33. Atone side
of the valve seat 39, the air supply pipe 37,
has fitted thereinto the valve casing 47, to
whieh is connected the gasoline or other hy-
droearbon supply pipe 48, and within which
is arranged to work the supply valve 49, the
stem 50, of which projects below the casing
47, into the pipe 387. The lower end of the
valve stem 50, impinges on top of the valve
lever 51,loosely connected at one end as at 52,
to the valve stem 41, below the valve 40 and
pivoted at its other end at 53, to the inner
end of the adjustable pivot post 54, adjust-
ably supported within the air supply pipe 387.

Fitted to the upper rounded eylinder cap 4,
is an ordinary incandescent igniting tube 55,
which provides means for igniting the ex-
plosive mixture contained within the cham-
ber 5, but which may be substituted by an
electrical or any other suitable igniting de-
vice. :

From the above it is thought that the op-
eration and many advantages of there herein-
deseribed gas engine will be readily apparent
to those skilled in the art. When the piston
ascends within the cylinder to the highest
point illustrated in Fig. 1, the explosive mix-
ture of gas and air is compressed within the
chamber 5, where it is exploded so as to force
the piston downward,and while rising within
the eylinder the said piston opens the valve
40, the opening of which, through the valve
lever econnection with the stem 50, will cause
the valve 49, to open so as to admit a supply
of gasoline or other hydrocarbon into the pipe
37, where such gasoline or other hydrocarbon
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will be vaporized and absorbed by the current -

of air that is drawn into the supply chamber
6, at the lower end of the cylinder. Upon
the descent of the piston the stem 17, of the
valve 16, comes in contact with the tappet
block 27, and opens the said valve 16, imme-
diately after the piston has passed and un-
covered the exhaust port 25. Immediately
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upon the opening of the valve 16, the mixture
of gas and air contained in the bottom supply

“chamber 6, rushes through the valve opening

of the piston to the space above it, and this
supply of gas and air that passes above the
piston has a tendency to drive out the burned
products of the previous explosion without
any appreciablé quantity of unexploded gas
and air passing out with the burned gases
through the exhaust port. As the piston
starts again on the up-stroke, the valve 16,
closes, and the piston closes the exhaust sup-
port and commences to compress the charge
of gas and air within the chamber 5, until,
reaching the limit of its up-stroke, the explo-
sive mixture is ignited and the explosion
drives the piston to the bottom of the eylin-
der, which operation is.repeated as the en-
gine continues to work.

It will of course be understood that the ad-
justment of. the pivot post 54, provides for
regulating the supply of gasoline orother hy-

. drocarbon to suit the demands of the engine,
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and any changes in the form, proportion and
the minor detalls of construction may be re-
sorted to without departing from the princi-
ple or sacrificing any of the advantages of
this invention.

Having thus deseribed the invention, what
is claimed, and desired to be secured by Let-
ters Patent, is—

1. In a gas engine, the upright eylinder pro-
vided at 1ts lower end with an enlarged sup-
ply and compression chamber, an explosmn
chamber at its upper end, and an intermedi-
ate exhaust port, the hollow piston provided
with a valve opening, a normally closed valve
working within said valve opening, and means
for automatleally and variably opening the

valve at the limit of the down stroke of the
piston, substantlally as set forth.

2. Inagasengine, the upright cylinder hav-

“ing supply and explosmn chambers at its op-

p051te ends and an intermediate exhaust port,
a hollow piston provided with a valve open-
ing, perforated guide lugs above and below
the valve opening, and a tmnsverse guide bar
extending across the'lower open end thereof;
a vertically movable valve stem arranged to
work in the guide lugs and guide bar, said
valve stem carrying a valve working within
the valve opening of the piston, a spring ad-
justably mounted on the valve stem to hold
the valve normally closed on its seat and
means for antomatically and variably moving
the valve stem to open the valve at the hrmt
of the down-stroke of the piston, substantially
as set forth.

3. Ina gasengine, the upright eylinder pro-
vided with supply and explosion chambers at
its opposite ends and an intermediate ex-
haust port, the hollow piston having a valve

opening, a normally closed valve working
within the valve opening and having its stem
projecting below the piston, and an auto-
matically adjusted tappet block supported
within the eylinder atthe lower end thereof
and adapted to be engaged by the lower end
of said valve stem, substantially as set forth.

4. In a gasengine, theupright cylinder pro-
vided with enlarged supply and explosion
chambers at opposite ends and an intermedi-
ate exhaust port, the hollow piston having a
valve opening, a normally closed valve work-
ing in the valve opening and having its stem
projecting below the piston, a wedge shaped
supporting bloek fitted into the lower end of
the eylinder, a correspondingly shaped tappet
block arranged on said supporting block in
a line with the disposition of said valve stem,
and a governor-operated adjusting rod con-
nected w1th said tappet block, substantlally

as set forth,

5. In a gas engine, the combination of the
cylinder having supply and explosion cham-
bers at its opposite ends and an intermediate
exhaust port, the valved piston, the air sup-
ply pipe connected with the supply chamber
of the cylinder, a normally closed inlet valve
arranged within the line of the air supply
pipe, a valved hydroearbon supply pipe con-
nected with said air supply pipe, and an ad-
justable lever connection between the inlet
valve and the valve of the hydrocarbon sup-
ply pipe, substantially as set forth.

6. In a gas engine, the combination of the
cylinder having supply and explosion cham-
bers at its opposite ends and an intermediate
exhaust port, thejvalved piston; the air supply

pipe connected with the supply chamber of

the eylinder, an inlet valve arranged within
the line of the air supply pipe and having a
stem extending below the pipe, a spring ad-
justably a,rranwed on the valve stem to nor-
mally close the valve on its seat, a hydro-
carbon supply pipe having a valve casing
fitted into the air supply pipe, a supply valve
working within said valve casing and having
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its stem extended into said air supply plpe, -

a pivot post adjustably supported in the air
supply pipe, and a valve lever arranged to
work below the valve stem of' the supply
valve, said valve lever being pivoted at one
end to saild pivot post and loosely conuected
at its other end to the valve stem of the inlet
valve, substantially as set forth,

In testimony that I claim the foregoing as
my-own I have hereto affixed my signature in
the presence of two witnesses.

CICERO V. WALLS.

Witnesses:
J. R. BEGGS,
H. W. POTTER.
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