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(No model.)

To alil whom it mai conceri:
je 1t known that I, CHARLES R. DAELLEN-
BACH, a citizen of the United States, residing
at Ellwood City, in the county of Tawrence
and dtate of Pennsylvania, have invented
new and useful Improvements in Gas-En-
gines,of which the followingis a specification.

My invention relates to gas-engines, and
contemplates the provision of a simple, dura-
ble, and highly-efficient engine, in which the
drive-shaftis caused to make a complete revo-
lution inecident to each explosion.

With the foregoing in view the invention
will be fully understood from the following
description and claims when taken in con-
junction with the zmnexed drawings, in
which—

Figure 1isa vertical section, partly broken
away, of an upright gas-engine constructed
in accordance with my mventlon Fig. 2 is
a detail vertical section taken in the plane in-
dicated by the line 2 2 of Fig. 1. Figs. 3 and
1 are transverse sections taken in the planes
indicated by thelines 3 3 and 4 4, respectively,
of Fig. 2. Fig. 51s a defail section of a modi-
fication. I‘lﬂ‘ 0 1s a detail section of anothm
modlﬁeation

In the said drawings similar letters desig-
nate corresponding parts in all of the several
Views.

- The engine is by preference of the upright
type, with an explosion-chamber A at the up-
per end of the piston-cylinder, an offset form-
ing a vacuum-chamber B below the explo-
sion-chamber, and a base-housing C. The
explosion - chamber is surrounded by the
usual water-jacket « and is provided with an
inlet-port 0 for explosive and an exhaust-
port ¢, disposed in a plane slightly above the
port b, as shown. Said explosion-chamber is
connected with the vacuum-chamber I3 by a
port , which opens into the explosion-cham-
ber in the same plane as the port b for a pur-
pose presently described. ' The vacuum-

chamber is directly connected by a pipe ¢*
with a pipe d? communicating with the ex-
- haust-port ¢ and containing
opening check-valve /°

1 18 a transverse drive-shaft journaled in

an outwardly-

suitable bearings in the housing C and pIO-
vided within the same with a emnk

I is the piston, and F the rod connectmo
the same with the erank e. The piston E is
provided with the lower diametrically - en-
larged portion f, movable in the chamber B
and the upper portion ¢, movable in the cham-
ber A. It is also constructed with a view of
shutting off direct communication between
the chambers A and BB and is provided with
the port 2, having the laterally-disposed por-
tion to 1efrlstel with the induction-port b and
the veltlcally dlsposed portion opening-into
the chamber A, and the ports ¢ 5, designed
to register with the ports ¢ d, lespeetwel}
The pmts ¢ 7 and the receiving end of the
port /v are disposed in the same plane below
the upper end of the piston, and the part of
the piston above them is provided with suit-
able packing %, so as to enable it to effectu-
ally close the port ¢ when the ports b 2 and
the ports d 7 are coincident and port b is open,
and thereby prevent the products of combus-
tion flowing into the explosion-chamber when
communication is established between the ex-
plosion - chamber and vacuum - chamber, as
hereinafter pointed out.

The general operation of the engine is as
follows: After a charge of explosive mixture
1s let into the chamber A, as described, the

piston Emovesup and by so doing compresses

the charge, which is ignited at the proper
time by any suitable sparking mechanism,
which I have not deemed it necessary to illus-
trate. The resulting explosion drives the
piston downwardly, and when the portz reg-
isters with port ca portion of the products of
combustion escape through said port ¢ and
the pipe d?, all of the said products being pre-
vented from escaping, because the registra-
tion of the ports 2 ¢is but momentary. When
the piston reaches its lowermost position, as

- shown in Fig. 1, the port ¢ will be closed and

communication will be established between
the induction-port b and port i and between
the port 7 and the port d. With this done
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the products of combustionin chamber A will

by reason of the vacuum created in chamber
B by the down movement of the p1ston be
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drawn into the said chamber B, and at the
same time explosive mixture will be drawn
into the chamber A, the vertical disposition
of the port i serving to cause said mixture to
take an upward course in the chamber A and
prevent it from taking passage to the ports
7d. On thesubsequent upstroke of the pis-

ton the products of combustion will be foreced

from the chamber B through pipes ¢® d? and
pass the non-return valves ¢® d° therein to
the atmosphere, the piston in the position
shown in Fig. 1 serving to close the port ¢ to
the chamber A, so as to prevent the explosive
mixture from escaping through said port and
at the same time prevent the discharged prod-
ucts of combusiion fromn gaining access tothe
explosion-chamber. On the upstroke of the
piston the charge will be compressed in the
explosion - chamber and the operation de-
sceribed will be repeated. |

When desirable, the portion of the piston
above the port « may be dispensed with, in
which case an inwardly-seating valve should
be provided in the pipe d* at a point between
the pipe ¢®and the port ¢, as shown in Fig. 6,
in order to prevent the discharged products
of combustion from returning to the explo-
sion-chamber.

For the purpose of enlarging the vacuum-
chamber and thereby preventing the vacuum
from interfering with or retarding the down-
ward strokes of the piston the chamber B is
connected by one or more ports ¢* with a cir-
cular chamber B3°, which surrounds the upper
end of chamber I3, as shown. Whendesired,
however, the chamber B° may be omitted and
a valve ¢® (see Fig. 5) connected to the port
¢t, the said valve having for its purpose to
admit air, as desired, incident to the down-
stroke, and thereby prevent the vacuum .or
partial vacuum from retarding the down-
strokesof the piston.- It followsfrom thisthat
the attendant is enabled, through the me-
dium of the valve ¢®, to regulate the speed of
the engine.

It will be appreciated from the foregoing
that an explosion will take place at the com-
pletion of each upstroke of the piston, or, in
other words, there will be one explosion to
eachrevolution of the cranlk-shatt, and in con-
sequence the engine is rendered capable of
developing great power and speed. It will
also be appreciated that the engine is very
simple and durable and embodies no compli-
catgd mechanism that 1s liable to get out of
order after a short period of use.

Having described my invention, what I
claim, and desire to secure by lLetters Pat-
ent, 18—

1. In an explosive-engine, the combination
with a piston-cylinder containing an explo-
sion-chamber and a vacuum-chamber and
having an induction-port for explosive com-

municating with the explosion-chamber, and |

a port connecting the explosion-chamber and
the vacuum-chamber; of a reciprocatory pis-

chambers and arranged tosimultaneously un-
cover the induection-port and the receiving
énd of the port between the explosion and

vacuum chambers, whereby the withdrawal

of the products of combustion from the ex-
plosion-chamber is utilized to draw a charge
of explosive into said chamber, substantially
as specified., | |

2. In an explosive-engine, the combination
of a piston-cylinder containing an explosion-

7¢

75

chamber and a vacuum-chamber and having

an induclion-port for explosive communicat-

ing with the explosion-chamber, a port con-

necting the explosion-chamber, and an ex-
haust-port; of a reciprocatory piston mov-
able in the explosion and vacuum chambers
and arranged to simultaneously uncover the
induction-port and the receiving end of the
port between the explosion-chambers, and

also arranged to uncover the exhaust-port

prior to the uncovering of the induction-port
and the port between the chambers, and suit-
able non-return means controlling the ex-
haust-port, substantially as specified.

3. In a gas-engine the combination with a
piston - eylinder containing an explosion-
chamber and a vacuum-chamber and having
an induction-port for explosive communicat-
ing with the explosion-chamber, a port con-
necting the explosion-chamber and vacuum-
chamber and having its receiving end ar-
ranged in the same plane as the induction-
port, and an exhaust-port leading from the
explosion-chamber and having its receiving
end arranged in a plane between the induec-
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tion-port and the outer end of the explosion-

chamber; of a reciprocatory piston movable
in the explosion and vacuum chambers and
having ports arranged to simultaneously reg-

ister with the induction-port and the port be-

tween the explosion-chamber and the vac-
num-chamber, and a port arranged to open
the exhaust-port before the other ports are

open, and also having an extension to close
the exhaust-port when the other ports are

open, substantially as specified.

4. In a gas-engine, the combination with a
piston - ceylinder containing an explosion-
chamber and having an offset forming a vac-
num-chamber and also having an induction-
port for explosive communicating with the

explosion-chamber, a port connecting the ex-

plosion-chamber and the vacuum-chamber,
and having its receiving end arranged in-the
same plane as the induction-port, an exhaust-
port having its receiving end arranged in a
plane between that of the induction-port and
the outer end of the cylinder, a conduit d?
connected to the exhaust-port, a conduit ¢
connecting the vacuum-chamber and the con-
duit d?; and outwardly-opening check-valves

10§
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in the conduits ¢* d*; of a reciprocatory pis-

ton movable in the explosion and vacuum
chambersand having ports arranged tosimul-
taneously register with the induction-port

and the port between the explosion-chamber

ton movable in the explosion and vacuum i and vacuum-chamber, and a port arranged

130
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to open the exhaust-port before tihie other
ports are opened and also having an exten-
sion to close the exhaust-port when the other
ports are open, substantially as speecilied.

5. In an explosive-engine, the comDbination
with a piston-cylinder containing an explo-
sion-chamber and a vacunum-chamber com-
prising connected portions B 3%, and having
an induction-port for explosive communicat-
ing with the explosion-chamber, and a port
connecting the explosion-chamber and the
portion 13 of the vacuum-chamber; of a re-
ciprocatory piston movable in the explosion
and vacuum chambers and arranged to si-
multaneously uncoverthe induction-port and
the receiving end of the port between the ex-
plosion and vacuum chambers, whereby the
withdrawal of the produets of combustion
from the explosion-chamberisutilized to drayw
a charge of explosive into said chamber, snb-
Q11;.:?1,11131.?111} as specified.

6. Inanexplosive-engine, the combination
with a piston-cylinder (,ontammﬁ' an explo-
sion - chamber and a vacuum - ﬁlnmbel and
having a manually-operated valve connected
with the vacuum-chamberand also having an
induction-port for explosive communicating
with the explosion-chamber, and a port con-
necting the explosion-chamber and the vacu-
nm-chamber; of a reciprocatory piston mov-
able in the explosion and vacuum chambers
and arranged to simultaneously uncover the
induction-port and the receiving end of the
port between the explosion and vacuum cham-
bers, whereby the withdrawal of the products
of combustion from the explosion-chamberis
atilized to draw a charge of explosive into
sald chamber, substantially as specified.

7. Inan explosive-engine, the combination

with a piston-cylinder having an induction-
port and avacuum-port arranged in thesame
plane and opposite each other, and also hav-
ing an exhaust-port arranged in a plane be-

tween the induction and vacuum ports and

the outerend of thecylinder; of a piston pro-
vided with packing £, said piston being ar-
ranged, in 1ts innermost position, to establish
communication between the induction and
vacuum ports while the packing % closes the
exhaust-port, substantially as specified.

8. In an explosive-engine, the combination
with a piston-cylinder having an induction-
port and a vacuum-port arranged in the same
plane and opposite each other, and also hav-
ing an exhaust-port arranged in a plane be-
tween the induction and vacuum ports and
the outerend of thecylinder; of a piston con-
taininginduection, vacuum and exhaust ports
arran ﬂ'ed in the Same plane, substantially as
speelﬁed -

9. In an explosive-engine, the combination
with a piston-eylinder having an induction-
port and avacuum-port arranged in the same
plane and opposite each other, and also hav-
ing an exhaust-port arranged in a plane be-
tween the induction and vacuum -ports and
the outer end of the cylinder; of a piston
having a projection at its outer end contain-
ing induction, vacuum and exhaust ports,
and provided with packing %, substantially
as specified.

In testimony whereof I have hereunto set
my hand in presenee of two subseribing wit-
nesses.

CHARLES R. DA]‘LT;E\TBAOII

Witnesses:

JOHN If. ITAINES,
I1. N. MARSHALL.
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