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To all whony it ma J COMCErTL: |
‘Be it known that I, LroroLp F. BURGER a
citizen of the United States residing at Day—
. ton, in the county of Monto"omew and State
5 of Oth have invented celtam new and use-
ful Impmvements in GGas-Engines, of which
~the following is a full, elear and exact de-
| Seuptmn 1efe1 ence bemﬂ* had to the accom-
- panying drawings, fmmmﬂ“ part of this speel-
‘10 fication.
My invention relates to double-actmg gas
~or explosive engines of that class in which
two impulses are given to the piston-rod for
each revolution of 1 the crank-shaft; and it has
15 for its object the improved eonstruetlon of
such engines, whereby a single closed cylin-
der is empleyed and Whereby the simplicity
~and efficiency of action of the eno'me are
greatly increased. |
20  The novelty of my 1nvent1on Wlll be here-
inafter set forth, and spemﬁeally pemted out
in the claims. |
In the accompanying dl&WlHD‘S, Kigure 1is
- central sectional side elevation of the cylin-

o 5 der and so much of the associated parts of a

gas-engine as is neeeesary to illustrate my in-
| Ventlon Fig. 2 is a transverse sectional view
~on the dotted line x Z of Fig. 1, 100];11:1':-* to the
right.,

- indicate identical parts in both the figures.
~ As the framework and ordinary detaﬂs of
~ the engine constitute no part of my invention
T have not illustrated the same, and they may
325 be of the usual or any suitable construction.
- I provide a single eylinder A, closed at both

ends by heads B and sur rounded. by & water- |

jacket a. 'Within the cylinderis fitted a hol-
~ low cylindrical piston C, turned true both on-
40 its exterior and mterlor surfaces and with

closed ends or heads 0'b. Thelength of this
- piston is a little more than one- half of the
- length of the eyhndel and to its head b is
| smt&bly secured a piston-rod D, which ex-

45 tends out through a stuffing-hox ¢ and is suit-

~ably connected by a pl‘nman (not shown) to

the crank-shaft of the engine. - Within the
piston is snugly fitted a pa,rtmon head E, lo-
cated at the middle of the ¢ylinder and held

5o stationary by a rod F, secured thereto and

- extending through an aperture in the head |

mitted to the eylinder through a passage d,

' b’ end has its outel end Su1teb1y secured to
.the head B of the cylinder. The air is ad- -

into which the explosive mateual is also ad- 55
mitted through a small passagee, and both of o

these passages may be eontrolled by valves.

(Not shown.) The passage d opens into a '

chamber £, having two ports g A, which, as

seen in Fig. 2, are out of ahnemenﬁ with eaeh

other, but whleh are on each side of the di-

Vldlnﬂ-he&d K. " The piston is likewise pro-
wded with two ports ¢ 4, the latter of which

registers with the port ¢ when the head b’ is
edjaeent to the head B at one end of the

6o :

stroke of the piston, as seen in Fig. 1, and

the former of which registers with the port
N at the end of the Oppeelte stroke of the pis-
ton when the head b is adjacent to the head
B, carrying the stuffing-box. Exhaust-ports

I: are formed. through the sides of the eylin-
der, as shown, so as to be uncovered by the

n0

plStOIl just before the end of its stroke ea,eh :

way to permit the escape of the burned gases,

‘and these ports, if desired, may enter a chan-
nel common to both. The piston has two

other ports [ m near its outer end, the latter

of which. registers with a port 7 thlouﬂ*h the
cylinder when the ports g and j 1eﬂ*lstel and
‘the former of which registers mth a p01t 0

when the ports 2 and ¢ reg1ster The ports

w, leading into the eyhnder at each end.
These valves may be of the usual or any suit-

75

80

I'm o0 open into passages p, which lead tovalve- .
cases g at the ends of the eylmder confalning

spring-closed valves 7 s, opening into ports i |
35

able construction and may be opened by the
action of the piston alone and closed by their

springs, or they may be actuated by any suit- .
90

able antomatic governor meehamsm conneet-

ed with the engine.

Any suitable 1@1111311]5. Hleeha,m,sm II]a,y be | -

used for explodmw the eompressed charge at
each end of the eylinder, and T have on]y 111us- -

95 - | :

trated a well-known f01m of tube 10‘111Le1 a’
for that purpose. - |
The operation of the enﬂ'me 18 as follows

assuming that a charge hae just been. dmwn

in thromh the ports g jinto the piston and
that & eompleesed charge is about to be ex-
ploded between the heed b' of the piston and.

[00.

1ts adJacent heed B ef the eylmdel the p051—- : ,' '
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tion of the parts being shown in Fig. 1: At

- this same moment the ports m n register, and

10

the charge within the piston, between the head
b and partition E, is forced through the open

valve s and port « into the cylinder between
the head b of the piston and the head B of the
cylinder carrying the stuffing-box. The ex-
haust on this side is open, as shown, and just
the moment the charge on the left 1s ex-
ploded the piston is propelled to the right,
closing the exhaust on the right and the valve
s, thereby compressing the charge at the right

of the piston until the piston reaching the end

of its travel the charge to the right is exploded
and the piston again propelled to the left. At
each stroke of the piston a fresh charge is
drawn into the piston and then is expelled
therefrom into the end of the cylinder just at

- or atter the moment of exhaust, and an 1m-

- 20

pulse is given to the piston at each end of its
stroke, as will be readily understood.

Having thus fully described my invention,

I claim— |

1. In a double-acting gas-engine, the com-
bination of a single cylinder with closed ends,
a hollow piston with closed ends fitted therein,
a piston-rod carried by said piston, a parti-
tion within said piston held by a stay-rod se-

| cured tooneof the headsof the eylinder, inlet-

ports for the explosive charge registering al-
ternately with ports in the piston at each end
of its stroke on each side of the partition-
head, outlet-ports from the piston registering
alternately with other ports leading to the
cylinder outside of the piston at each end and
controlled by valves, and igniting mechanism,
substantially as described.

2. In a double-acting gas-engine, the com-
bination of a single cylinder with closed ends
provided with inlet-ports g, i out of aline-
ment, a hollow piston, C, within said cylinder
and provided with ports, 7, 7, to register alter-
nately with the ports, g, f, a fixed partition-
head, E, within said piston and located De-
tween the ports, g, i, the ports, /, m in said

piston to register alternately with ports, o, n,

opening into the eylinder through ports, 7, u,
controlled by valves, exhaust-ports, £, and ig-
niting mechanism, the whole eonstructed and
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arranged substantially in the manner and for 5o

the purpose specified.
LEOPOLD F. BURGER.

Witnesses:
Dq ‘II PRUGH}
VERNETTA SHADE.
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