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To all whom i My concerm:
Be it known that I, ArBerT E. Doman, of

. Elbridge, in the county of Onondaga, in the

State of New York, have invented new and use-
ful Improvements in Gas-Engines; of which

ne following, taken in connection with the
accompanying drawings, is a full, clear, and
exact description.

This invention relates to certain improve-
ments in gas-engines, and refers more par-
ticularly to the two-cycle type in which the
explosive mixture is first drawn into the
crank-chamber by the inward stroke of the
piston and is then compressed by the outward
stroke and forced into the explosion-chamber

through a suitable passage connecting the

crank-chamber with the explosion-chamber.
Now when the piston returns on its instroke

the fresh explosive mixture is compressed in

the inner end of the explosion-chamber and

"at the proper time is ignited, whereupon the

expanded gases force the piston outwardly
and are finally discharged under considerable
pressure through an exhaust-port, which is
usually prov1ded in the side wall of the cylin-

‘der at or near the limit of the outstroke ot the

piston.

I have thus briefly deserlbed the operation
of an ordinary two-cycle engine for the pur-
pose of more clearly pointing out its mechan-
ical and economical defects and disadvantages,
which I have sought to overcome in the im-
provements hereinafter described. In this
class of gas-engines the inlet and exhaust
ports are located at the extreme outer end of
the explosion-chamber, or rather at or near
the limit of the outward stroke of the piston,

and the piston is generally provided with a-

deflector-plate on its inner end to deflect the
inflowing mixture inwardly along one side of
the explosion-chamber, while the spent gases
are supposed to pass in a reverse direction
along the opposite side of said chamber and
out through the exhaust-port when the latter
is uncovered. The inflowing mixture enters
the explosion-chamber at a much lower tem-
perature than that of the burned gases, and
this, together with the fact that the inlet and

exhaust ports are located at the same end of

the cylinder, prevents a thorough expulsion
of the spent gases, and thus prevents a thor-

ough cleansing of the explosion chamber, as
will be readily seen.
more or less of the expended gases are mixed
and compressed with each fr,esh charge of
live gases, thereby reducing the volume of
the live gases in the compression-space of the
cylinder and also reducing the possible effi-
ciency and power of the engine. It is also

obvious that when a single exhaust-port is lo-.

cated as described the heated gases acting ex-
pansively upon the piston to impel it out-
wardly are discharged to atmosphere under
high pressure, and therefore with a loud re-
port or noise, which of course is a serious ob-
jection and represents a considerable loss of
energy. - The intensity of this noise may be
materially reduced by the use of mufflers;
but under such conditions a degree of back
pressure is produced upon the piston which
materially reduces the working efficiency of
the engine. In some instances a throttle-
valve may be employed to reduce the quan-
tity of the mixture admitted to the explosion-

_chamberfor the purpose of reducing the pres-

sure and diminishing the intensity of the re-
port at the exhaust; but this not only reduces
the working -power of the exploded charge,
but the'inflow of the reduced amount of fresh
mixture is insufficient either in force or ¢uan-
tity to expel the burned gases at the exhaust.

The objects of my present invention may
be summarized as follows: first, to introduce
the explosive mixture into the explosion-
chamber in quantities proportionate to the
work required of the engine—i. e., a light
charge for light work and a heavier charge
for heavier work—so that only the live gases
are compressed free from burned gases; sec-
ond, to compress the fresh mixture during
only a portion of the compression-stroke of
the piston, but permitting the exploded
charge to exert its full expansive force upon
the piston through its entire outward stroke,
so that when a small charge is ignited and ex-
panded to the full limit of the outward stroke
it is exhausted at a very low pressure and
with little noise; third, to thoroughly and au-

tomatically cleanse the cylinder from spent

cases after each impulse, whereby only the
fresh gases are compressed and expanded;

fourth, to mnot only avoid any back pressure

Itis now apparent that -

55

6o

65

70

8o

8g "

90

95

100




o

I0

I3

20

=

upon the piston, but to permit the expanded

_gases to exhaust more freely at ornear atmo-

spheric pressure after exerting its full ex-
pansive force upon the piston; fifth, to regu-
late the speed and power of a two-cycle gas-
engine by the operation of a single control-
ling member, such as a hand-lever. It will
thus be seen that my aim is to utilize the ex-
pansive force of a minimum quantity of fresh
gas in the development of a greater degree of
power and speed than has heretofore been
practiced and to exhaust the burned gases at
a low pressure without the use of mufflers.

In the drawings, Figure 1 is a side eleva-
tion, partly in section, of a two-cycle gas-en-
gine embodying the features of my invention.
Fig. 2 is a sectional view taken on line 2 2,
Fig. 1. Fig. 3 is an end elevation of the
parts seen in Fig. 1, showing particularly the
valve-controlling mechanism.

Similar reference characters indicate corre-

sponding parts in all the views.
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This engine consists, essentially, of a cylin-
der 1, a piston 2 movable in the cylinder, a
crank-case 3, inclosing the open end of the
cylinder for forming a suitable compression-
chamber, and a crank-shaft 4, which is jour-
naled in the end walls of the crank-case and
is provided with an inner counterbalance 4’
and an outer balance-whee] 4", the purposes
of which are well known. The cylinder 1 is
provided with the usual explosion-chamber 5
and inlet and exhaust ports 6 and 7, which
are formed in the side walls of the cylinder
at the base of the explosion-chamber at or
near the limit of the outward stroke of the
piston, while the crank-case is provided with
an inlet 8 and an outlet 9, which is connected
to the port 6 by means of a conduit 10. The
explosive mixture is drawn into the crank-
case by suction due to the instroke of the pis-
ton and is there compressed by the outstroke
of the piston and forced through the conduit
10, so as to enter the explosion-chamber un-
der pressure when the inlet-port 6 is uncov-
ered, a suitable check-valve 11 being inter-
posed in the inlet 8 to prevent backflow of
the mixture. Assuming now that the head of
the cylinder is permanently closed, as in the
usual type of the two-cycle engines, then the
introduction of the fresh mixture, which is
necessarily of lower temperature than the
previously burned or exploded gases, tends to
not only retard the outflow of the latter, but
actually compresses a large percentage of the
burned gases in the head of the cylinder even
when a deflector-plate is employed, so that
when the piston moves inwardly these burned
gases are mixed and compressed with the live
gases. The piston is thus compelled to com-
press the gases through its full inward stroke,
and owing to the fact thatalarge percentage of
these compressed gases have been previously
devitalized the power required to compress
this vitiated excess is practically wasted, and
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aside from the loud report of the exhaust the
engine is always laboring under great disad-
vantages and loss of both power and fuel. In
order to overcome these several defects and
objections and to carry out the objects pre-
viously enumerated, I provide the eylinder 1
with an auxiliary exhaust port or opening 12,
which is preferably located centrally in the
head of the cylinder and discharges to atmos-
phere through a suitable passage 12'. This
auxiliary exhaust-port is provided with an an-
tomatically-closing valve 13, which preferably
opens inwardly into the upper end of the ex-
plosion-chamber and is mounted upon an out-
wardly-extending stem 14, which is guided in
aperturesin the eylinder-head and is provided

with outer and intermediate shoulders 1% and'

16. A spring 17 is interposed between the
outer shoulder 15 and adjacent wall of the cyl-
inder-head and serves to automatically close
the valve 13, said valve being opened af regu-
lar intervals by means of a lever 18, which is
fulerumed at 19 and is engaged with the shoul-
der 16, whereby when the lever is rocked in
the manner hereinafter described the valve is
opened inwardly. The movements of this
valve 138 are synchronized with the movement
of the piston 2 in such manner that the valve
begins to open at about the same time that the
port 7 at the opposite end of the explosion-
chamber is uncovered by the outward move-
ment of the piston and remains open during
a portion of the return upstroke of said pis-
ton or until the burned gases are entirely ox-
pelled from the cylinder partially throngh the
exhaust-port 7, but mainly through the ex-
haust 12 in the head of the cylinder, where-
upon the valve 13 is automatically closed and
remains closed during the remainder of the
instroke of the piston and also during the full
outward stroke. It is thus seen that the Jive
gases only are compressed in the hiead end of
the cylinder during only a portion of the in-
stroke of the piston, where they are ignited
by any well-known igniting device, as ter-
minals 18 of an electric circuit, not necessary
to herein illustrate or describe, as the ignit-
ing device forms no part of my present in-
vention. It will also be apparent that the ex-
pansive force of the ignited charge acts upon
the piston through its full outward stroke,
and owing to the fact that the charge pre-
viously admitted was free from burned gases
and compressed during only a part of the in-
stroke of the piston the pressure at the ex-
haust through the port 7 when uncovered by
the outward movement of the piston is ve-
duced to a minimum, and thercfore obviates
the usual loud report or noise which is inci-
dental to the compression of the gases through
the full inward stroke of the piston. Kur-

thermore, by providing an exhaust-opening
at each end of the explosion-chamber operat-
ing in the manner described, the pressure be-
ing lowered at the time of. the exhaust, the re-
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sistance to the inflow of the fresh mixture is
reduced, and therefore the burned gases are
more e‘xsﬂy expelled to thoroughly cleanse the
cylinder,
5  In order to further facilitate the cleansing
of the cylinder, I provide the piston with a
substantially central discharge-opening 19,
which extends inwardly from the perlpherv
of the piston and communicates with the in-
‘let-port 6 when the piston reaches the limit
of its outward stroke, so that the gases are
discharged centrally into the ex plosion_—cham-
ber and entirely across the head of the cylin-
der whereby the larger part of the burned
gases are forced into the head end of the ¢yl-
inder to be expelled through the outlet 12,
while any portion of the burned gases which
may remain in the base of the explosion-
chamber can exhaust through the port 7.
It is desirable to regulate the charge of ex-
. plosive mixture to harmonize with the work
required of the engine, so that when only a
light work is required a correspondingly light
charge may be admitted, compressed, and ex-
panded, while, on the  other hand, when a
heavier work is required a greater quantity
of the explosive mixture is likewise com-
pressed and expanded; but in neither case are
the fresh gases compressed during the full in-
ward stroke of the piston, while in all cases
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during the full downward stroke of the piston.
In order to regulate this supply of .explosive
mixture,I provide the conduit 10 with athrot-
tle-valve 20, which is adapted to be operated
by a suitablé hand-lever 21, ‘whereby when
the lever is rocked in reverse- directions the
valve is opened and closed,as may be desired.

The means for operating the lever 18 to
open the valve 13 preferably consists of acam
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22, an eccentric 23, and connections 24 and 25,

the cam 22 being pivotally mounted at 26
upon one end of the rod 25, which is moved ina
‘guide 27 on the cylinder 1. The eccentric 28
is secured to the crank-shaft 4 and receives
one end of the connection 24,the opposite end
being connected to the rod 25, whereby the
rotation of thie eccentric imparts a reciprocat-
ing motion to the rod 25 and cam 22, mounted
thereon. This cam 22 is connected to the
valve 21 at one side of its axis by means.of a
connecting-rod 28, which is provided with an
elongated slot 29 for receiving a pivotal pin
30, the latter being located at one side of the
pivot 26 and is.normally held against the up-
per end wall of the slot by means of a spring
31, which operates to rock the cam 22 under
the adjacent end of the-lever 18.
preferably terminates in an abrupt end 32, so
that when the eccentric operates to open the
valve through the medium of the connections
24 and 25 the cam-which bears against the
outer end of the lever 18 is rocked upon the
pivot 30 out -from under the lever, so as to
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65 permit the Sp_l“ing 17 to automatically close the.

the expansive force of the charge is exerted

This cam’

valve immediately upon the expulsion of the
burned gases from the explosion-chamber.
It may be stated here that the eccentric 23
is adjusted or set so that its maximum up-
ward throw is a little later than the limit of
the outward stroke of the piston; but the
valve 13 begins to open at about the same time
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that the port 7 is-uncovered by the outward

stroke of the piston, and the further move-
ment of the eccentric continues to rock the
cam 22 out from under the lever 18 during a
part of the upstroke of said piston; the cam
being adjusted so that its;end 32 leaves thie le-
ver 18 at about the same time that the burned
gases are entirely expelled from the explo-
sion-chamber, whereupon the spring 17 im-
mediately closes the valve 18, and the mixture
is then compressed into the upper end of the
chamber and ignited and expanded in the man-
ner previously described. It now becomes
apparent that the live gases only are com-
pressed during a portion of the compression-
stroke of the piston, and while the expansive
torceof the exploded gases is exerted through
the full outward stroke of the piston the charge
admitted and compressed in .the explosion-
chamber is no more than is necessary to fill
the space after the spent gases are exhausted,
thus 0‘1V1n0‘ an increased efﬁ(nencv to the en-
gine.

By operating the valve 20 to vary the quan-
tity of mlxtme admitted to the explosion-
chamber according to the work to be done it
also becomes necessary to vary the time of
movement of the valve 13, so.as to allow the
escape of all of the burned gases, but to pre-
vent the escape of any part of the new charge.
This is accomplished by connecting the cam
922 to the throttle-valve 20 in the manner pre-
viously described, so that any movement to-
ward opening the throttle-valve 20 will oper-

‘ate to throw the pointof the cam 22 outwardly

toward the outer end of the lever 18, thereby
causing an earlier closing of the valve 18 when

a heavy charge is admitted, and, on the other-

hand, when the throttle-valve is moved to-
ward its closed position the spring 31 oper-
ates to rock the cam inwardly far ther under
the end of the lever, so that the valve will be
closed later in the upward stroke of the pis-
ton for a llo"hter charge.

The operation of my invention is as follows:

~ Assuming the piston to be at the limit of its
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downward stroke, as seen in the drawings, at

which time the inlet-port 6 and exhaust-ports
Tand 12 are open and the fresh explosive
mixture is discharged centrally into the base
of the explosion-chamber, then the upward

stroke of the piston causes the burned gases
‘in theupper end of the chamber to be expolled
through the exhaust-port 12, this occurring
through only a portion of said upstroke,
~whereby the valve 13 is immediately closed
by forcing the cam 22 from under the lever
18 and permitting. the spring 17 to operate.

‘125

130




I0

I35

20

25

30

35

40

45

50

55

60

05

Lk

During the continued upward stroke of the
piston the gases are compressed and ignited
and then expanded and exert their expansive
force through the full outward stroke ot the
piston, whereupon the operation is repeated.
After each impulse of the piston the cylinder
is thoroughly cleansed from buorned gases by
the inflowing mixture and. the following up-
stroke of the piston, as described, so that only
the fresh gases are compressed duiring a part
ot the upstroke of the piston. By operating
the valve 20 the quantity of gas admitted may
be proportioned to the work required, and the
speed and power are thus controlled by a single
operatingmember. Furthermore, aside from
the fact that the exploded charge acts expan-
sively upon the piston through its entire out-
ward stroke the pressure is reduced at the
exhaust, so that it is discharged at or near
atmospheric pressure, thereby avoiding any
objectionable noise.

- Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—-

1. In a two-cycle gas-engine, a cylinder, a
crank-case inclosing one end of the cylinder, a
self-closing valved outlet in the opposite end
of the cylinder, a4 conduit connecting the in-
teriors of the cylinder and crank-case, a pis-
ton operatively connected to open the valve,
a manually-operated valve in the conduit to
control the amount of mixture admitted to the
cylinder and connected to the first-named
valve to vary the time of its closing to corre-
spond to the amount of mixture present in
the cylinder.

2. In a two-cycle gas-engine, a cylinder, a
piston, a crank-case inclosing one end of the
cylinder and having an inlet, the opposite end
of the cylinder having an outlet-opening to
atmosphere, an automatically -closing valve
for the outlet, automatic means to open the
valve when the piston approaches the limit of
its outward stroke and to hold it open during
part of the instroke of the piston, a conduit
connecting the interiors of the crank-case and
cylinder, a valve in the conduit, and connec-
tions between the latter valve and said means
whereby the former valve is caused to close
at different positions in the upstroke of the
piston according to the position of the latter
valve to compress only the fresh gases pres-
ent in the cylinder. .

3. In a gas-engine, a cylinder having an ex-
plosion-chamber in one end and a compression-
chamber in its other end, the explosion-cliam-
ber being provided with an inlet-port and an
outlet-passage and the compression-chamber
having an inlet for the explosive mixture, the
inlet of the explosion-chamber communicat-
ing with the compression-chamber and the
outlet of said explosion-chamber opening to
atmosphere, anormally closed valve in the out-
let-opening, a piston, a crank-shaft, an eccen-
tric operatively connected and timed to open
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the valve when the piston approaches the limit
of its outward stroke, and a valve in the con-
nection between the explosion and compres-
sion chambers operatively connccted to the
former valve to change the time of operation
relative to the movement of the piston.

4. A gas-engine having an explosion-cham-
ber in one end and a compression-chamber in
its opposite end, the compression-chamber
having an inlet for the explosive mixture, a
check-valveintheinlet openinginwardly when
checking the outflow of the gases, a conduit
connecting the compression-chamber with the
explosion -chamber, said explosion -chamber
having its end provided with an outlet open-
ing to atmosphere, a manually-operated valve
in the conduit for regulating the quantity of
live gases admitted to the explosion-chamber,
a second valve in the outlet of the explosion-
chamber, means for antomatically closing said
valve, a lever for opening the valve, a cam for
operating the lever, means actuated by one of
the moving parts of the engine and connected
to operate the cam and conncctions between
the cam and manualiy-operated valve whereby
the position of the cam may be varied irve-
spective of the lever for permitting the auto-
matic closing of the valve at different posi-
tions in the movement of the piston.

5. In a gas-engine, the combination with an
explosion-chamber having an inlet-port and an
outlet-passage, a compression-chamber con-
nected to the inlet-port and having an intake
for the fresh gases, a self-closing valve in the
outlet-passage, a second valve in the connec-
tion between said chambers to control the
supply of fresh gases to the explosion-cham-
ber, a piston and connections between the pis-
ton and first-named valve whereby the latter
is caused to open at the limit of the outstrole
of the piston and to remain open during part
of the upstroke of said piston, and connec-
tions between said valves whereby the partial
closing of the second valve effects a later clos-
ing of the first-named valve.

6. In a gas-engine, an explosion-chamber
having an intake and an outlet, a manually-
operated valve for the intake, a self-closing
valve for the outlet remaining closed till the
intake is uncovered by the piston, a piston
opening and closing the intake and operatively
connected to effect the opening of the outlet-
valve when it approaches the limit of its out-
stroke and to hold said valve open during
part of the instroke and connections hetween
the valves whereby the position of the intalke-
valyve effects and determines the time of clos-
ing the outlet-valve.

In witness whereof I have hereunto set my
hand this 13th day of April, 1903.

ALBERT E. DOMAN.

Witnesses:
Frep. Dyg,
A. E. Brownx.
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