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To all whom it may conceri:

Be it known that I, GastoN A. BRONDER, a
citizen of the United States, and a resident of
the borough of Brooklyn, in the city of New
York and State of New York, have invented
a new and useful Tmprovement in Gas-En-
gines, of which the following is a specifica-
tion.

This invention relates to that class of gas-
engines in which a piston is actuated by the
pressure produced by the explosive combus-
tion of a mixture of air and gas or hydrocar-
bon vapor within the cylinder in which said
piston works.

In an engine embodying my improvement
two reciprocating pistons work in the same
cylinder, one of the said pistons serving both
the purpose of sucking in or inducting the
explosive mixture to the cylinder and the pur-
pose of displacing or expelling the spent gases
therefrom and the other of the said pistons
serving both the purpose of compressing the
said mixture within the cylinder prior fo its
ignition and the purpose of a power-piston,
the connections between the said pistons with
each other and a with a crank-shaft being such
as to constitute an exceedingly simple single-
cylinder two-cycle gas-engine with positive
motions for drawing in and compressing the
explosive mixture and for displacing or ex-
hausting the spent gases from between the
pistons, with little clearance between the two

pistons at the end of the exhaust-stroke ot-

the displacement - piston and practically no
clearance between the latter piston and its ad-
jacent end of the cylinder at the end of the
compression-stroke of the power-piston.

In the accompanying drawings, Figures 1,
9, 3,4 represent vertical sectional views of a
gas-engine embodying my invention, showing
the engine in different positions.

a designates the cylinder, having a uniform

bore. b ¢, the pistons, of which the lower '

one, b, is the power and compression piston,
but will be hereinafter referred to as the
““power-piston,” and the upper one, ¢, is the
suction and displacement piston, but will be
hereinafter termed the ‘‘displacement - pis-
ton,” d the crank-shaft, and ¢ the crank ar-
ranged below the cylinder, the lower end of

which is open for the passage of the connect-
ing-rod 7, which connects the power - piston
directly with the cranke. The displacement-
piston has a rod g, which passes through a

stuffing-box % in the closed head 4, with which :

the upper end of the cylinder is provided.
The said piston has provided through it pas-
sages 6 for forming communication from the
space 7 between the piston ¢ and the cylinder-
head 7, which constitutes the receiving-cham-
ber for the explosive mixture and the space
8 between the two pistons, which constitutes
the combustion - chamber, and an upwardly-
closing valve % is provided in the said piston
for opening and closing these passages 6. The
said valve % has a stem Z, which projects up-
wardly into the piston-rod g, within which a
coil-spring m is applied to said stem for keep-
ing said valve normally closed. The inlet n
for the explosive mixture is provided in the
upper cylinder-head, and this inlet is provided
at its inner orifice with a valve o, which opens
toward the cylinder, but is kept normally
closed by means of a coil-spring p applied to
its stem. The said valve o when closed is
fush with the interior of the cylinder-head %,
so that, as shown in Fig. 1, the piston ¢ may
work so close to the said head as to give the
least possible clearance. Through one side-of
the cylinder, in the upper part thereof, there
is provided an opening, through which is in-
serted the electric sparking plug ¢ for the ig-
nition of the explosive mixture, and in the

lower part of the cylinder there is provided .

in one side thereof an exhaust-opening 13 for
the spent gases.

The displacement-piston ¢ is connected with
the power-piston b to derive its motion there-
from by the following means: The piston-
rod ¢ has a link connection 7 with a lever s,
which works on afixed fulcrum ¢ Thislever
s has connected with it at 9 the upper end of
a rod u, the lower end of which is connected
at 10 with the upper arm of a lever v, which
works on a fixed fulerum w, and the lower
arm of which has a link connection @ 11 12
with a projection from one side of the main
connecting-rod 7 of the engine. These con-
nections are so proportioned that during the
whole or all but a very small portion of the
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downward stroke of the power-piston 2, in
which the power is transmitted to the crank
in the direction of the arrow 16, the displace-
ment-piston ¢ is held stationary, so that it
forms the abutment between which and the
power-piston the ignited and expanding gase-
ous mixture acts until the upper edge of the
latter piston begins to pass the upper edge of
the exhaust-opening 18. This may be under-
stood by reference to Figs. 1 and 2, in the
former of which the elliptical path 15, in which
the center of the pin 12 moves, is indicated
by a dotted line, and it will be seen that a
parb of said path coincides with the are de-
scribed from the center of the pin 11 by the
radius of the link . Hence during the down-
ward stroke of the connecting-rod # the said
rod holds the pin 11 and the lever » station-
ary, and the rod « being in line with the up-
per arm of the lever » serves as a brace to
the lever s against the upward thrust of the
displacement-piston until, as shown in Fig. 2,
the power-piston is about to begin uncovering
the exhaust-port 13. Then by the continued
revolution of the crank and the consequent
lateral moyvement of the connecting-rod f
during about the lower third of the revolu-
tion of the crank the downward movement
of the displacement-piston is produced. Dur-
ing the further continued upward movement
of the power-piston the displacement-piston
is carried up with it by the connecting-rod 7
acting through the link #, lever », rod w, le-
ver s, and link connections 7.

The effect of the relative movements of the
two pistons and their functions in the oper-
ations of the engine will now be described
with. reference to Figs. 1, 2, 8. First, sup-
pose the power-piston 4 to be at the upper end
of its stroke, as shown in Fig. 1, the displace-
ment-piston ¢ is also at the upper end of its
stroke. The combustion - chamber 8, which
is formed within the cylinder between the two
pistons, has received during the previous up-
stroke of the displacement or suction piston
¢ a charge of the explosive mixture, which
has been compressed by the just-completed
upward stroke of the power-piston, and at
this moment the charge is ignited by a spark
from the plug ¢. The power-piston 3 is now
forced downward by the expanded ignited
gaseous mixture, while the displacement-pis-
ton¢remains stationary until the power-piston
b begins to uncover the exhaust-port, as it is
about to do in Fig. 2, for the escape of the
spent gases, the said piston & then constitut-
ing the exhaust-valve. At this instant the
displacement-piston ¢ begins to move down-
ward, which movement is continued while the
power-piston & moves to the bottom of its
stroke and completely uncovers the exhaust-
port, as shown in Fig. 3, and until the latter
piston has moved up far enough to cover the
exhaust-portagain, as shownin Fig. 4, where it
will be seen that the two pistons come so near

779,116

together as to Jeave between them very little
clearance in which spent gas can be retained.
During the latter movement the piston ¢, its
valve & having been closed by the spring 7 and
kept closed by the pressure in the cylinder be-
low it, has also drawn a fresh supply of the
gaseous mixture from the inlet 2 through the
valve o into the receiving-chamber 7. From
the position last mentioned (represented in
Fig. 4) the two pistons move upward together,
the piston ¢ moving for a time faster than the
piston b, and, the valve o closing, the gas from
the receiving-chamber 7 above the piston ¢
passes through the valve % in the latter pis-
ton to the increasing space between the two
pistons; but the upward movement of ¢ being
first completed the continued upward move-
ment of & produces the compression of the
gas between the two pistons, the valve % in
the meantime closing, so that on the comple-
tion of the upward stroke of 4 the gas is suf-
ficiently compressed for its ignition for the
repetition of the several operations deseribed.
In these operations not only do the two pis-
tons come so close together, as shown in Fig.
4, as to effect a practically complete expulsion
of all the spent gases, but the suction-piston
b comes so close to the top of the cylinder as
to cause the transfer of practically all of the
fresh gas from the receiving-chamber 7 to the
combustion-chamber 8, so that there are prac-
tically no clearance-spaces for either the fresh
gaseous mixture or the spent gases.

In the above-described operation the com-
pression is performed entirely by the power-
piston, and both the drawing in of the fresh
gaseous mixture and the expulsion of the
spent gases are performed by the displace-
ment-piston. The spring m tends to keep the
valve £ closed at all times but during the
transter of the explosive mixture from. the
receiving-chamber 7 to the explosion-cham-
ber 8, and therefore the passage of any small
quantity of spent gas that may have been re-
tained between the two pistons is prevented
from passing by the piston ¢ to mix with the
incoming explosive mixture in the receiving-
chamber 7.

The provision for igniting the explosive
mixture at the proper time may be such as is
well known and commonly used in explosive-
gas engines, and therefore I have not thought
it necessary to illustrate or describe it further
than to indicate in the drawings by the rep-
resentation of the sparking plug ¢ the posi-
tion of the igniting device with respect to the
cylinder and pistons. : :

‘What I claim as my invention is—

1. Inagas-engine, the combination of a cyl- -

inder, a power-piston working in said cylin-
der, a power - transmitting crank and a rod
connecting said piston therewith, a valved pis-
ton working in said cylinder for drawing the
explosive mixture thereinto and expelling
spent gas therefrom and connections between
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said valved piston and a part of said connect-
ing - rod whereby said valved piston is held
stationary while the power-piston is moved
from it by the expansion of the exploded gases
between the two, substantially as herein de-
seribed.

9. In a gas-engine, the combination of a cyl-
inder having one end closed but provided with
a valved inlet-port for the explosive mixture,
a power-piston, a valved piston for drawing
said mixture into and expelling spent gas
from said cylinder, said valved piston ar-
ranged between the power-piston and said end,

" crank and a connecting-rod between it and

15

the power-piston, a lever having a fixed ful-
crum and a link connection with said rod, a

~

3

second lever having a fixed fulerum and a con-
nection with said valved piston, and a rod
which connects said two levers for the pur-
pose of alternately giving motion to the valved
piston and serving as a brace to hold said pis-
ton stationary during one stroke of the power-
piston, substantially as herein described.

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 13th day of Novem-
ber, 1900.

GASTON A. BRONDER.

‘Witnesses:
FreEDK. HAYNES,
GEoRGE BARRY, JT.
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