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ERD STA 
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??. 85 , 176. 

To ( f, "hon, it ??ity c?? ????. 
Beit, known that , join W. LIPPIN COTT, 

a citizen of the United States, residing at 
Little Rock, in the county of Pulaski and 
State of Arkansas, have invented certain new 
ariki useful improvements in Gas-Engines, 
of which the following is 8 specification. 
The inventioi) to be hereinafter described 

relates to gas engines and, more particularly, 
to that kype wherein, after the expansion 
stroke, the spent gases are discharged or 
forced from the cylinder. in such type of 
gas engine it is obviously desirable that the 
expanded or spent gases of combustion be 
completely expelled from the cylinder prior 
to the suction stroke of the piston and the 
entrance of a fresh charge of explosive mix 
tuire. 

35 

45 

inwardly or toward tie main piston B. tending through the 
55 

With these general considerations in view 
the object, of the present invention is to pro 
vide means, whereby the cylindel' of a gas 
engine using any of the explosive mixtures 
as the notor power, may be more perfectly 
exhausted of the spent of burnt fuel, prior to 
the entrance of another charge, thereby in 
creasing the effectiveness of the engine. 

i The invention colisists of the parts and 
combinations which will be hereinafter de 
scribed and definitely pointed out in the 
claims. . . , 
The drawing represents a longitudinai Sec 

tion and part elevation of a gas engine em 
bodying one forum of the presen, inve!) tion}, 
the usual framework. 9 bed being on litted 
for clearness of illustration. 
The cylinder A Biay be generally of any 

usual or desired character, except as herein 
after noted, and, if desired, be provided: 
with the usual water cooling jacket A". Re 
ciprociting within the cylinder A is the main 
piston B, connected by rod C to the usual 
crank shaft D, the piston being preferably 
provided with packing rings ty. . . . . 
Within the cylinder A, at the end thereof, 

opposite the main pistol B is the valve pis 
ton E having a sleeve E extending through 
the end wall of the cylinder A. The valved 
piston. El has passage Ways e º which con 
inunicate with the exhaust outlet E dis posed, preferably, in the cylinder end beyond. 
the Valve pistör, a?, shown, aç i? provided 
with a valve seate for a valve G which opens 
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piston, is the valvester 
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eeve E of the valved 

gases. Oliviously, various means, might be. 
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a stop or pit. h., so that the valve and its 
stem may have's limited amount of motion . . 
longitudinally of the waived pistoia and its 
sleeve, as will be obvious. . . . 
Connected to the outer end of the valve 

stem Hat, i is the lever, pivoted at '', ac 
tilated from any suitable source of power for 
opening the valve, G, and thereafter inoving 
it, and the valved piston E inward of the 
cylinder A, to thereby practically exhaust 
all of the spent products of combustion, as 

??.. 

will hereinafter more fully appear. As one 
means for operating the leyerl and its coil 
nected valve and valved piston, provide a 
rod S. pivoted to one end of the lever , as 

io 

showi), and having operative engagement 
with an eccentric or caia, as shown at Lu, said 
eccentric being preferably located on a coun 75 teishaft, having reducing gearing connec 
tion {Lº Lºº, with the crank shaft, ID, -as indi-- " cated in the drawings. . . . 

It will thias beseen that til 
E aid the valve G. may be moved at stated 

he valved piston. . . 
intervais inward of the cylinder A, and the 
construction i and a?ition of parts with rela- . . . 
tion to the piston and valve are such that, as 
the operating means acts to move the parts, 
as stated, the valve G will first be opened. 
and as the stop or pin h" takes against the 
sleeve E, the válved piston E. and its con 
lected valve G will be moved lengthwise of 
the cylinder substantially into the dotted 
line position, as s?own in the drawing, such 
position being assumed at the end of the ex 
pansion stroke of the engine and as the main 
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pistoia is returning to exhaust the spent 
employed for effecting these movements of 
the valve and valved piston within the scope 
of the present invention. . . . . . . . . 

in order to take up the thrust of the valved 
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piston during the explosion stroke of the en 
gine, the cylinder is provided with shoulders. IOC) 
or stops in, against which complemental, 
shoriders on the valved piston abut, when . . . 
such piston is in its retracted or end position, 
as shown by full lines in the drawing. 

Connected to the cylinder A is the inlet, 
C? trough which i gås, vapor, or other ex 
der. This inlet Ois controlled by a valve o 
plosive mixture, is introduced to the cylin 
having a stem o'extending through the inlet 
casing O, said valve being normally held to 

having a seat hat its seat by a spring o°, disposed between the 
its outer end for a spring h". Secured to the inlet casing O and a nut or washer o', as 
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shown. Sujtably disposed or connected to 
the cylinder A is the usualignition, plug P, 
having the ignition points p p, as usual, 
whereby, at appropriate times, the spark for 
igniting the explosive mixture is formed. 
Assuming that the piston B, as shown in 

the drawing, is nearing the end of its ex 
pansion stroke, the rod K, which is con 
nected to the actuating means therefor, is 

Io pushed to the left in the drawing far enough 
to cause the lever I to assume the position 
indicated by the 'dotted lines, which move 
ment acts:first upon the valve stem H. and 
opens the valve Gin the head of the valved 5 piston, arid by the time said valve is wide 
open, the stop or pin.h' on the valve stem 

i has compressed the: springh and bears 
against the end of the sleeve E, whereupon 
the valved piston is pushed forward to the 
position indicated by the dotted lines, the 

• valve remaining open and permitting the 
... used gases to escape. EDuring this action of 
'the valve and piston E, the main piston B, 
having completed the expansion stroke, nears 

25 the end of the exhaust stroke, arriving at 
the position indicated by dotted lines and 
about the time the piston'E arrives at its 
dotted line position. When the two. pis 
tons are in the positions:indicated by dotted 

3o lines, the main piston nearly touches: the 
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valve G and the lever is now reversed with 
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haust of the cylinder by means of a valved 
piston through which the spent gases of com 
bustion are allowed to escape, said pision 
being movable to minimize the size of th2 
exhaust end of the cylinder when the main zo 
piston is at the end of its exhaust, stroke, cr" 
approaching it. 
Having thus described the nature of my 

invention, what I claim and desire to secure 
by Letters Patent of the United States is: 75. 

1. In a gas engine, the combination of a 
cylinder having an inlet and an end exhaust 
or outlet, a main piston within said cylinder, 
a valved piston disposed in the cylinder op 
posite the main piston and having passage 
ways therethrough communicating with the 
end exhaust or outlet, a valve connected to 
the valved piston, and means for first open 
ing the valve and then moving it, and the 
valved piston inward of the cylinder to ex 
haust the burnt gases or:fuel. 

2. In a gas engine, the combination of a 
cylinder, having an inlet and an end exhaust 
or outlet; a main piston within said cylinder, 
a valved piston disposed in the cylinder op- 9o 
posite the main piston and having passage- . 
ways therethrough communicating with the 
'end exhaust or outlet, said cylinder having 
'shoulders or stops for taking up the thrust of 
the valved piston, a valve connected to the 
valved piston, and means for first ? 

85 

95 

the effect that the valve G slowly closes, the valve and then maving it and the valved 
while the main pistor. B completes the ex 
haust stroke, the spent gases being forced burnt gases or fuel. 

35 through the valve opening so that, by the 
: time the valve G is completely closed, the 
two pistons are nearly touching each other, 

- with the effect that the cylinder is practi 
cally exhaustetl of the spent gases. At the 

4o end of the exhaust stroke, the main piston 
B-starts forward on the 'suction stroke and 
the valved piston E is pulled back into its 
position, as shown by full lines in the draw 
ing, against the shoulders or stops m m in 

45 the cylinder, the valved piston remaining in 
this position during the compression stroke, 
thus allowing space for the compression of 
thefresh charge of explosive mixture, which is 
taken in through the inlet valveo. The pis 

5o ton D remains seated against the shoulders 
m during the compression and expansion 
stroke of the main piston B and the valve E 
is kept seated during the suction stroke; as 
will be apparent. . 

In the present drawings and specification 
; I have illustrated and described only one of the many forms in which my invention may 
be embodied, and it will be obvious to those 

- generally skilled in the art that various 
6c changes may be made in the disposition and 

relative arrangement of parts and that the 
valved piston may be disposed in other rela 
tions to the cylinder without departing from 
the spirit of R presentinvention, which con 

65 templates the substantial and complete ex 

iston inward of the cylinder to exhaust the 
3. In a gas engine, the combination of a . 

cylinder having an inlet arid an end exhaust 
or outlet, a main piston within said cylinder, 
a valved piston disposed in the cylinder op 
posite the main piston and having passage 
ways therethrough communicating with the Io5 
tend exhaust or outlet, said valved pistori hav 
ing a sleeve extended through the end of the 
cylinder, a valve seated in said valved piston 
and having a stem extended through said 
sleeve, and means acting on the valve-stem 
to open the valve arid thereafter move the 
valve and valved piston inward of the cylin 
der to exhaust the spentgases. · · 

4. Fn a gas engine, the combination of a 
cylinder having an inlet and an end exhaust 115 
or outlet, a main piston within said cylinder, 
a valved piston disposed in the cylinder to 
posite the main piston and having passage 
ways therethrough communicating with the 
end exhaustor outlet, said valvedpiston hav-. I 2o. 
ing a sleeve extended through the end-of the 
cylinder, a valve seated in said valved piston 
and having a stem extended through said 
sleeve, a pin or stop on said valve stem, a spring disposed between the pin or stop and 
e sleeve of the valved piston to maintain 

the valve seated; and means acting on the 
valve stem to open the valve and thereafter 
move the valve and valved piston inward of . . . 
the cylinder to exhaust the spent gases. 3o 

? ? ? 
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5. In a gas engine, the combination of a 
cylirider having an inlet and an outlet, a main 
piston within said cylinder, a valved piston 
disposed in the cylinder opposite the main 
piston and having passageways therethrough 
communicating with the said outlet, said 
valved piston having a sleeve extended 
through the end of the cylinder, a valve 

. ? 
seated in said piston and having a stem ex 
tended through said sleeve, a seat formed in 
the end of said sleeve, a spring in said seat, a 

8 

pin or stop on the valve stem and means for 
positively moving the valve inward of the 
cylinder and causing the pin or stop to con 
tact with the sleeve to thereafter move the 
valve and piston together. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
JOHN W. LIPPINCOTT. 

Witnesses: 
JAMEs. W. HoOPER, 
P. W. FERGUSON. 


