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Application filed June 30, 1883. (No model)

To all whom it may concermn :
Be it known that we, ErRNsT KORTING and

GEORG LIECKFELD, engineers, both residing

in Hanover, Kingdom of Prussia, German

Empire, have invented new and useful Im-

provements in Gas-Motors, of which the fol-
lowing is a specification. ‘
Our inventionrelates to gas-motorsin which
motive power is: produced by the combustion
within the working-cylinder of a mixture of
inflammable gas -and air supplied by a force-
pump; and the improvements consist, first,
in placing a supplemental chamber having
curved walls at the end of the main cylinder,
and locating the mouth of the ingress-port in
such position as to adapt it to discharge its
volume against said curved walls, whereby the
gas becomes localized in said supplemental

chamber,while a layer of residual combustion,
gases remains inclosed between the fresh gases-

and the piston;. secondly, in the particular de-
vice employed for igniting the gas-mixture;
thirdly, in the construction of mechanism for
regulating the speed of the engine.

A gas-motor embodying our improvements

is represented on the annexed sheet of draw-
ings. ) .
Figure 1is a front view of the motor partly
in section; Fig. 2, a sectional side view, and
Fig. 3 a sectional plan thereof. .. Fig.-4 shows
a modification of a part of the same in trans-
verse section. = Figs. 5 and 6 are sections of
the igniting device with different positions of
movable parts drawn to a larger scale. Tigs.
7 and 8show in horizontal and in vertical sec-
tion the speed-regulating mechanism, also
Fig. 9:finally repre-
sents the arrangement for suppressing. a flow
of oil to the cylinder while the engine is at
rest. L o -

« is the working-cylinder. = The power pro-
duced within the same is transmitted by the
piston-head o’ and a connecting-rod to the
crank «’. T .

b igthe pump for the supply of fresh gaseous
mixture, the piston thereof being connected

to a wrist-pin mounted on a wheel driven by

the main shaft, said piston occupying the same
position relatively to said main shaft as the
piston which operates it, so as to move in
unison therewith. :

¢ is a space,which we have called ‘‘localiz-
ing-space’’ and which is provided with curved

walls. . By preference,the same is made hemi-
spherieal or spheroidal, so-that for a given 535
capacity its refrigerating-surface may be as
small as possible. :

d1s a valve, serving at the same time as suc-
tion-valve for the pump b and as apparatus for -
mixing gas and air,in such a manner that the 6o
piston of the pump will always draw in a uni-

form mixture during the whole length of its

course. This valve is described in the speci-
fication of the German Patent No. 19,435.

In e is contained a self-acting delivery-valve 65
of the pump b.. - - :

J 1s the apparatus for igniting the charge.

"¢ is the exhaust-channel, which communni-
cates by a number of orifices, ¢, with the inte-
rior of the cylinder. . ’
" "k is the exhaust-valve,which is opened by a
cam-disk keyed on the main shaft, and closed

70

by a spring.

 is the channel by which the mixture of gas

and air passes from the pump to the cylinder. 73
_yis a partial partition or screen,arranged at
the top of the space ¢, opposite to the mouth
of the channel #, when said channel conducts
into the cylinder from the side, as in Fig. 2.

~The operation of the engine is as follows:
During the upward or-outward motion of the
working-piston the piston of the pump moves
in the same direction and aspires an inflam-
mable mixture of gas and air during the whole
length of its stroke. 'When the working-pis- 85
ton'is at or mear.the upper end of its stroke
the exhaust-valve & opens, so that the resid-
nal’or consumed-gases under the piston are
then free to issue'by the orificés ¢" in the wall
of the cylinder, the channel g and the valve %
into the atmosphere. The working-piston
thereupon descending : displaces the residual
or-consumed gases and forces them out by the
valve k. Nearly at the same time the pump
forces .fresh explosive mixture through the
channel .« :into" the localizing-space ¢. The
current of the gaseous mixture is so directed
that it will pass across the space ¢ and im-
pinge against the opposite wall of the same.
It thereby loses itsinitial velocity and spreads
out over the wall of the space. The screen g,
however, prevents the current from diverging
upward, and forces it to spread out downward
and toward the sides. The cold gaseous mix-
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ture being, moreover, heavier than the hot
residual gases, will thus, while displacing the
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latter, be brought to a state of rest in thespace
¢, or become localized in the same, without
commingling to any greater extent with the
hot gases floating above it than is unavoid-
able on account of the diffusion of the gases.
In the measure as the fresh mixture is intro-
duced into the cylinder, an equal volume of
residual or consumed gases is thereby ex-
pelled through the exhanst- valve, until, when
the WOI‘klI]O" -piston is about at the middle of
its inward or downward stroke, the said valve
is closed. A distinct layer of residual gases
is then inclosed between the piston and the
explosive gaseous mixture. Hereaftera com-
pression of the gases takes place, this com-
pression being caused on one hand by the
further descent of the working-piston, and on
the other hand by the further introduction of
fresh gaseous mixture from the pump, the pis-
ton whereof is also still descending. By this
processthe localization of the explosive charge
is, however, not prejudiced. 'Whenthe wmk
ing-piston has arrived at the bottom end of
its stroke, or soon after, the charge is set on
fire by means of the lomtlno device S By
the combustion of the chzu ge the neutral
gases above the same are hemted and by the
expansive force of the entire contents of the
cylinder the working-piston is driven up-
ward.

Fig. 4 shows a modification of the manner
of introducing the current of gaseous mixture,
the inlet-channel # being in this case extended
to about the middle of the space ¢ and bent
downward at its end. By means of this ar-
rangement, also, the impinging of the current
of gaseous mixture against the wall of the
space ¢, and the complete annihilation of its
speed at the place where the localization is to
be effected is attained.

The improved igniting device, which forms
the second part of the invention, is shown by
Fig. b, with its movable parts in the position
they occupy previous to the ignition of the
charge, and by F'ig. 6, with these partsin their
position at the moment of the ignition. The
apparatus consists, in the first place, of a fixed
barrel, 4, open at the bottom, and projecting
with its lower part into the gaseous mixture
to be ignited. By preference, it is inserted
into the channel #, as shown by the drawings..
This barrel has one or more lateral ports, s,
opening out into the gaseous mixture, and an-
other port, p, situated above the former, and
by which a communication is established be-
tween its interior and the outerair. In front
of the port p the permanent gas-jet ¢ burns.
In the lower part of the barrel thereis a mov-
able tube, %, the inside of which forms, atthe
bottom end, a cone, o, having at its apex a
very small hole. The side of the tube is pro-
vided with apertures », which, when the tube
js in.its lowest position, communicate with the
port-or portss.. In the upper part of thebar-
rel ¢ there isa plunger, m, constituting a valve
and operated by any sulmble means from the
main - shaft of the engine. When the said

v

plunger is depressed, it closes the port p, as
shown in Fig. 6. 'When it is lifted, and the
port p ther eby opened, the gaseous mhixture is
admitted into the e¢ylinder and compressed.

The pressure of the gas, acting on the bottom
of the tube &, raises $he same and thus causes
a closing of the apertures». Simultaneously
a small quantity of gas-mixture passesthrough
thehole at the bottom of the tube into the inte-
rior thereofand ignites at the permanent jet of
lighting-flame ¢. A small flame, fed with gas
from the cylinder, will then continue to burn
inside of thetube k. The plunger beinghere-
upon depressed and the port p thereby closed,
the tube L is cut off from communication with
the atmosphere. The pressure inside of the
same will therefore speedily become as greatas
on its outside, and this will causeit to drop into
theposition,Fig.6. By preference,thetubeisso
arranged that upon the descentof the plunger
the latter will strike against it, and thus accel-
erate its downward motion. The tube hav-
ing come into its bottom position, its lateral
apertures » are in register with the ports s of
the barrel, and establish free communication
between the inside of the tube and the inlet-
channel z,or other part of the cylinder to which
the igniting device is attached. This causes
the mixture in the cylinder to take fire from
the flame in the tube. In order to make the
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tube close tight on the outside when lifted itis -

provided below the apertures » with a shoul-
der, I, fitting in the manner of a valve against
an offset, 7, arranged in the barrel i.above the
ports s. In a like manner the plunger m
closes with its bottom edge, n, against an off-
set, %', below the port p.

To the plunger m motion may with advan-
tage be imparted by means of an eccentrie, j,
keyed on the main shaft of the engine and op-
erating by its rod upon a cam, %, oscillating
on a fixed pivot placed in the center line (or
nearly so) of the barrel ¢, and at a right an-
gle thereto. This cam, during the greater
part of every oscillation, presses, by the me-
dium of a bar, ¢, and a roller pivoted there-
to, against the plunger m and keeps it down
on its seat #. 'When, however, the recess »
of the cam comes opposite to the said roller
the pressure of the cam ceases and the plunger
ig lifted by the force of the two springsv. The
position of the eccentric and the amplitude
of oscillation of the cam are to be so deter-
mined, that the time during which the recess
w is oppos1te to the roller of the rod ¢’ corre-
sponds nearly with the time from the closing
of the exhaust-valve to the arrival of the
working-piston at the bottom end of its course.
At all events the arrangement is to be made

in such a manner that the cam ¢ will have

pressed down the plunger m and thereby caused
ignition when the working - piston has at-
tained the end of its stroke, or soon after. The
plunger m may, however, also be operated in
other manner—for instance, by a cam keyed
directly on the main shaft, or on an auxiliary
shaft. Moreover, the ignition may be brought
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about by known means, such as a slide-valve,
a red-hot bar, or an electric spark. :

For the purpose of regulating the speed of
the engine an auxiliary chamber, 2, which we
have termed ‘‘receiver,”” is put in communi-
cation with the feed-pump and the cylinder
by suitable channels, and in these channels
valves are arranged which are controlled by
the governor, and which, according to their
position, operate to conduct the gaseous mix-
ture from the feed-pump either to the cylin-
der or to the receiver. Figs. 7 and 8 show
an arrangement for this purpose. Kisa valve-
box communicating by the channels ¥, ¢, and
d', respectively, with the pump, the receiver,
and the cylinder. O is a valve adapted to
close the channel ¢, and D a valve by which
the channel d'may be closed.
connected to the ends of the double-armed le-
ver B, operated upon by the centrifugal gov-
ernor w, through the medium of snitable con-
nections, such as shown in the drawings, and
the crank A. ‘When the speed of the engine
is too great, the balls of the governor, flying
out, will close the valve D of the cylinder-
channel @', and thereby cause the pump to
force the gaseous mixgure into the receiver,
and to aspiretherefrom. When, on the other
hand, the speed decreases, the valve C closes,
so that the entire quantity of mixture deliv-
ered by the pump is forced through the open
channel ¢'into the cylinder. Considering that
during the period of aspiration of the pump-
piston the valves C and D are completely
equilibrated, the regulation takes place with-
out frictional resistance, excepting only the
slight amount thereof arising in the stuffing-
box of the lever-axle. The pump under this
system of regulation always works with a uni-
formly-constituted gaseous mixture, which it
aspires either through the mixing-valve d or
from the receiver. A great certainty of igni-
tion is hereby attained under the different
conditions of the regulation.

Instead of two separate valves, a single

valve with two faces may be employed, which, |-

according as it ismoved one way or the other,
will close either of the two channels ¢ and &,
while it opers the other one. There are,
however, besides these various other arrange-
ments of valves and combinations of channels
which will answer the same purpose, and, in-
stead of the drop-valves shown, slide-valves
or cocks may be used.

The part of the invention relating to the pre-
vention of waste of oil required for lubricat-
ing the cylinder is shown by T'ig. 9. Eisthe
gas-cock of the engine, and G an oil-reservoir,
from which oil is conducted through the cock
Fandthepipes H H to the two cylinders. . The

_plugs of the cocks F and F are so connected

by a rod, J, that both cocks will be opened
and closed at the same time and by one oper-
ation. According to the relative position of

.the two cocks, the connection of the plugs of

the same may be carried out in other man-
ner—for instance, by means of levers, toothed

These valves are |

, 494 3

wheels, pulleys, or by a flexible shaft, as will
easily be understood by any competent pex-
son. 'With this arrangement the lubricating
of the cylinders begins with the working of the
engine and stops when the engine is stopped,
all waste of oil from the reservoir G during
such stoppage being thus precluded.

Any novel subject-matter which we have de-
seribed but not claimed in this application is
hereby reserved to be claimed in future ap-
plications. '

‘We claim as our invention—

1. In a gas-motor, the combination, with a
working-eylinder, a, having exhaust-orifices 7,
and a space, ¢, at the bottom, of a supply-
pump, b, for the mixture of gas and air, ar-
ranged to supply a fresh gaseous mixture to
the space ¢ and the cylinder while the cylin-
der-piston is moving downward or inward,
this mixture being compressed within the cyl-
der, together with a superposed layer of re-
sidual gases, after the exhaust-passages have
been closed, substantially as hereinbefore de-
seribed. :

2. In a gas-engine, the combination, with a
main cylinder having at one end a space, ¢,
with curved walls, of an inlet:channel ar-
ranged to direct the current of the mixture of
gas and air against said curved walls, whereby
it is localized in said space ¢, as set forth.

3. The combination, with the cylinder a, of
a.space, ¢, of hemispherical orspheroidal form,
and having a flange, ¥, as and for the purpose
set forth.

4. Inthe described gas-motor, the igniting
apparatus consisting of the barrel 4, having
valve-seats ¢ and #/, port p, with lighting-
flame ¢, and communicating by a port or ports,
8 and by its open bottom end with the gas-
mixture to be ignited, in combination with
the tube k, having conical bore o, and hav-
ing ports 7, hole o, and valve-surface I, and

shaft of the motor, substantially as and for the
purpose specified.

5. In combination with the valve m of the
described igniting apparatus, the oscillating
cam %, operated from the main shaft and

forth.

6. The combination, with the piston « and
the pump b, of a receiver, 2, and of channels
connecting the pump with the cylinder and
the receiver, together with a valve or valves
controlled by the governor of the engine, and
operating to close either the channel from the
pump to the receiver or the one from the
pump to the cylinder, substantially as and for
the purpose stated. -

In testimony whereof we have signed our

two subseribing witnesses.
ERNST KORTING.
GEORG LIECKFELD.
‘Witnesses:
WirLiam C. Fox,
Jous. KRACKE.

with the valve m, operated from the main.
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