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To all whom it may concern:

Be it known that I, WALTER I. TROTTER, 2
citizen of the United States, residing at Mar-
shalltown, in the county of Marshall and
State of Iowa, have invented a certain new
and useful Improvement in Oil or Gas En-
gines, (Case No. 2,) of which the following is
a full, clear, concise, and exact description,
reference being had to the accompanying
drawings, forming a partof this specification.

My invention relates to a.gas or oil engine,
my object being to provide an improved con-
struction of engine whereby a working stroke
may be produced upon each revolution, the
construction being such that an efficient and
economical operation of the engine results.

In accordance with my invention two eyl-
inders are provided, one a working cylinder
and the other an air-feeding cylinder, the
function of the latter being to force air into
the working cylinder. A mixing or explosion
chamber is provided which communicates
with the end of the working eylinder through
a passage of constricted area, the gas or oil
vapor being admitted to the mixing or ex-
plosion chamberand subsequently mixed with
the air just before explosion takes place.
Theair-cylinder communicates with the work-
ing eylinder through a duct which opens into
the working cylinder at the end thereof. The
exhaust-port is situated near the middle of
the cylinder and the dead or exploded gaset
are expelled from the cylinder by the joins
action of the returning piston and the fresh
air admitted at the opposite end of the cyl-
inder. 'When the returning piston reaches a
predetermined point of its travel,the exhaust-
valve is closed and compression begins, the
fresh air being forced through the constricted
passage into the mixing-chamber, where it
commingles with the oil vapor or gas which
has been admitted to the mixing-chamber.
The fresh air is forced into the mixing-cham-
ber by the joint action of the returning pis-
ton of the working eylinder and the advance
of the piston of the air-cylinder forcing air
through the duct into the working cylinder.
The mixed air and gas or vapor may be ex-
ploded in any of the usual ways by an elec-
tric spark, ignition-tube, or, preferably, by
maintaining the walls of the mixing or ex-
plosion chamber highly heated. The latter

method is the most advantageous, since the
highly-heated walls assist in vaporizing the
oil and more thoroughly ignite the explosive
mixture. The exploding gases pass from the
explosion-chamber into the working cylinder
and impel the piston forward. The oil or gas
is forced into the mixing-chamber by means
of a pump, the stroke of which is regulated
to govern the engine, the pump and governor
therefor forming a part of the invention
herein, as will be more fully set forth.

I have illustrated my invention in the ac-
companying drawings, in which—

Figure 1 is a sectional view of the gas-en-
engine embodying my invention. Fig.2isa
sectional view of the pump of my invention.
Fig. 3 is a view of the eccentric governor for
controlling the stroke of the pump. Fig. 4
is view of a modified form of pressure-regu-
lating chamber.

Like letters refer to like parts in the sev-
eral figures.

I have illustrated a form of my invention
in which the air and working cylinders are
arranged in tandem, but my invention is
equally applicable to the arrangement of the
cylinders abreast or in any other manner.
Upon the end of the working cylinder is pro-
vided the mixing or explosion chamber a,
into which extends the oil or gas duct o' for
admitting fuel to the chamber. The mixing-
chamber communicates with the end of the
working cylinder by means of a passage a? of
constricted area. The piston b,moving within
the working cylinder ¢, is provided with an
enlarged end 0', which constitutes the piston
of the air-cylinder ¢', which is formed in one
piece with the working cylinder, but with a
bore of greater diameter.

The air-cylinder communicates with the
working cylinder by means of a duct d, which
opens into the end of the working cylinder in
a direction to direct the airtoward the piston
therein. . :

The mouth of the air-duct is preferably
centrally situated with relation to the con-
stricted passage a? so that the exploding
gases issuing from the explosion - chamber
may surround the end of the ductd. An air-
valve e is provided for the air-cylinder and
is opened at intervals to admit air to the cyl-
inder during the suction-stroke. A check-
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valve ' is provided in the duect d;, whieh is
opened during the working stroke of the pis-
ton 0’ to admit air to the working. cylinder
and is maintained closed during the advance
stroke of the working piston by the high pres-
sure within the working eylinder.

The exhaust-port . is situated at an inter-
mediate portion of the cylinder, preferably
near the middle; the port extending almost
completely around the eylinder and commu-
nieating with a duct gradually inereasing in
eross-section ' toward the valve I, iwhichiis
opened and closed at predetermined periods
by any suitable mechanism.

The operation of the engine is follows: At
the completion of the working stroke the ex-
haust-valve is opened and the return of the
piston: forces the dead gases through the ex-
haust-port. At the same time the movement
of the piston of the air-eylinder forces air
through the duct d into the working cylinder.
The air issning from the duet d and directed
toward the piston . forces the dead gases in
front of it, expelling the same through the
exhaust-port. - The admitted air and return-
ing piston thus coact in expelling the ex-
ploded gases. At a point near half-strole
the exhaust-valve isclosed and compression
begins, the air being foreed by the movement
of the two pistons through the: constricted
passage ¢ into the mixing-chamber a, where
it mixes: with the gas or vapor which has
meanwhile been admitted to the mixing-
chamber. - Explosion then takes place and
the exploding gases drive the piston forward.
During the forward stroke of the piston in
the air-eylinder the valve ¢ is open and air is
admitted to the air-cylinder to be forced into
the working cylinder upon the return stroke.

In Figs.2and 3 I have illustrated the pump
and governor, which I preferably employ.
The pump comprises a plunger k, which is
reciprocated within the pump-barrel [ once
during each revolution of the engine. The
plungeris provided with end portions %' %? of
relatively large and small diameter which
move in the ends of the barrel, and a middle
portion which of is slightly-less diameter than
the portion &'. The oil or gas is admitted to
the barrel through a pipe or duct ', when the
plunger is moved to the right and the duct is
unsealed by the portion &?of the plunger.
At this time the exit-duet 2 is sealed by the
portion %' of the plunger. A valve m is pro-
vided for controlling the area of the exit-
duet. Oil being admitted to the barrel and
the plunger returning a portion of the oil is
forced into the air-reservoir or pressure-regu-

lating chamber, thus compressing the air

therein and subjecting the oil to pressure.
Upon the further movement of the plunger
the exit-duct I is unsealed by the portion &'
of the plunger and the pressure of the air
forces a portion of the oil through the exit-
duct. ’

By varying the length of the stroke of the
plunger the pressure to which the oil is sub-

575,661

jected by the compression of the air may be
varied. Likewise the time during which the
exit-port is opened is varied by varying the
stroke of the planger.

I preferably operate the plunger by an ec-
cenfric the throw of which may be automat-
ically varied by a governor.

In Fig. 31 have illustrated the eccentric p
as pivoted at p’ to the fly-wheel or a disk pro-
vided for the purpose, the eccentric carrying
upon the opposite side an arm p?* to which is
pivoted a link p*, pivoted at the opposite end
to thelever , pivotedat ', and carrying upon
the end the weight or ball 7% As the speed
inereases the ball is moved outward, the
movement being opposed by a coiled springs.
The eccentric is thus swung about the pivot
p' to shorten the throw, a slot p* being pro-
vided in the eccentric:which permits the same
to move relatively to the shaft ¢.

The dotted eircle v represents the path of
the center of the eccentric when in its longest
throw, while the circle v’ represents the path
in: the shortest throw.

The point w indicates the position of:the
center of the eccentric when the plunger is
in:the position shown in Fig. 2—that:is, just
beginning to open the exit-duet.

The point ' represents the point at which
the exit-duet is closed again, the angle be-
tween the two points representing the time
during which the exit-duct is opened. As
the speed increases the throw of the cecentrie
is. shortened and the points at which the
exit-duct is opened and closed will lie be-
tween the pointsw w', thus reducing the time
during which the exit-duct is opened, and
consequently the quantity of oil pumped into
the mixing-chamber. The shortening of the
throw also reduces the stroke of the plunger,
thereby reducing the amount of compression
upon the air, and consequently the quantity
of oil pumped into the mixing-chamber.

When the center of the eceentrie travels in
the cirele v'—that is, with minimum throw—
the point 2w falls at the extreme left of the
cirele, and therefore the exit-duct is not
opened and no oil is supplied to the mixing-
chamber during that stroke.

In Fig. 4 is shown a modification in which
a piston 7 and spring ¢ are substituted for
the air-reservoir of Fig. 2.

When gas is used as a fuel, the pump above
described acts to measure out a certain vol-
ume of gas for each stroke, the quantity be-
ing varied according to the load on the engine.

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

1. In a gas or oil engine, the combination
with a working cylinder, of a mixing or ex-
plosion chamber having walls adapted to be
highly heated to vaporize and ignite the ex-
plosive mixture and communicating with said
working cylinder by a constricted passage,
an air-feeding eylinder; a passage or duct
affording communication between said air-
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feeding cylinder and said working cylinder”

and opening into the end of the latter, means
for maintaining said duct open during the
return stroke and closed duaring the forward
stroke, a fuel-inlet for said chamber for sup-
plying fuel directly to said chamber, an ex-
haust-port situated at an intermediate por-
tion of the cylinder and means for closing
said exhaust-port at a predetermined point
in the return stroke whereby air is drawn
into the air-feeding eylinder on the forward
stroke and on the return stroke the air assists
the working piston in driving out the burned
gases during part of the stroke and during
the remainder of the stroke both pistons act
inforeing fresh airinto the combustion-cham-
ber, substantially as and for the purpose de-
seribed.

2. The combination with a working cylin-
der and a piston moving therein, of an air-
feeding cylinder and a piston moving there-
in, a pipe or duet affording communication
between said eylinders and opening into the
working cylinder at the end thereof, means
for maintaining said duct closed during the
forward stroke and open during the return
stroke, a mixing or explosion chamber com-
municating with the end of the working cyl-
inder by a passage of constricted area, means
for admitting fuel directly into said mixing-
chamber, an exhaust-port situated at a dis-
tance from the end of the working cylinder
to permit the expulsion of the exploded gases
by the joint action of the returning piston
and the freshly-admitted air, and means for
closing said exhaust-valve before the end of
the return stroke to force the air into the
mixing-chamber to cause the same to com-
mingle with the fuel, substantially as de-
seribed.

3. Ina pump foroil or gasengines, the com-
bination with a barrel and a pressure-regu-

lating chamber communicating therewith, of
a plungermoving insaid barrel, aninlet-duct
and an exit-duct, said exit-duct being sealed
and unsealed by the movement of said plun-
ger, and means for automatically varying the
length of the stroke of said plunger to vary
the quantity of oil or gas pumped into the
engine, substantially as described.

4. Inapump for oil or gas engines, the com-
bination with a barrel and a pressure-regu-
lating chamber communicating therewith, of
a plunger moving in said barrel and having
end portions of different diameter to thereby
foree a portion of the fuel into the pressure-
regulating chamber as the plunger advances,
and anintermediate portion of less diameter
than the smaller of said end portions, an in-
let-duct, an outlet-duct sealed and unsealed
by said smaller end portion, and means for
automatically varying the length of the stroke
of said plunger to vary the quantity of fuel
fed to the engine, substantially as described.

5. Ina pump for oil or gas engines, the com-
bination with a barrel and a pressure-regu-
lating chamber communicating therewith, of
a plunger moving in said barrel and having
end portions of differentdiameters to thereby
force a portion of the fuel into the pressure-
regulating chamber as the plunger advances,
and an intermediate portion affording a duct
or passage between the barrel and the exit-
duct in one position of the plunger, said exit-
duct, the same being sealed and unsealed by
said smaller end, and an inlet-duct, substan-
tially as described.

In witness whereof I hereunto subseribe my
name this 9th day of May, A. D. 1896.

_ WALTER F. TROTTER.
Witnesses:

W. CLYDE JONES,

EpwarD E. PIoN.
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