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To all whom it may concern:
Be 1t known that we, ADOLPHUS

- siding at the city of Philadelphia, in the State

Io
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of Pennsylvania, and PAUL A. N. WINAND,
a stubject of the King of Belgium, but resid-
ing at present in said city of Phllddelphlfb
have invented certain mew and useful Im-

provements in Gas-Motor Engines, of which

the following is a speclﬁcatlon

The ob;ject of our invention is to provide
an engine in which the admission of air and
combustible oas, as well as the governing of
the speed of the engine, shall be automaftic,
the governing being effected by the opening
or not opening, as the case may be, of the ex-
haust-valve by and through a connection be-
tween said exhaust-valve and the crank-
shaft through Intermediate mechanism here-
inafter described, and the automatic opening
and closing of the inlet-valve being effected
through differential pressures acting upon it,
the whole being constructed so as to accom-
plish the most efficient work and uniform
speed with fewer and snnpler working parts
than any gas-motor engine heretofore con-
structed. In the Special structure hereinaf-

ter described, and shown in the drawings an- |

nexed to our specification, 1t will be seen that
both the inlef and outlet or exhaust valves
open into one and the same chamber, which
communicates by a single port or channel
with the working-cylinder, and this perhaps
is the simplest, and therefore the best, design

or construction 1n which ourinvention can be
embodied; but it is not essential to our in-

vention that the inlet and outlet valves
should open into or communicate with one

‘and the same chamber so long as the other

features of our invention are preserved.

Referring to the drawings, Figure 1 repre-
sents a vertical section of the engine on a
plane parallel with the axis of the crank-
shaft. Fig. 2 represents a side elevation and
section of some of the exhaust mechanism.

A is the cylinder, which is provided with a
water-jacket b.

C is the piston; D, the cﬁmnectmn'-rod K,

w. |
SCHLEICHER, a citizen of the United States, re- |

which may be cast with the cylinder, asshown
in the drawings.

The valve - chamber above 1efeued to 1s
shown at G, and the port for the admission
of the combustible mixture to the working-
¢ylinder 1s shown at H, which is also the
channel from which the produets of combus-
tion after the ignition of the combustible
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mixture escape flom. the cylinder through the

exhaust-valve when the latter is open.

The inlet-valve for the admission of the
gas and air 1s shown at K, and 18 arranged to
open.- upwardly into the chamber G, and is
held to its seat by gravity and a spring I,

acting upon the lower end of its stem, The

1atter being provided with an ad;]ustmﬂ-nut

to regulate the tension of the spring.
M M’ are small ports, through which the

combustible mixture—gas and &1r——enters the
valve-chamber G, and through the channel H

"into the cylinder A as soon as the outstroke

of the piston has proceeded far enough to
cause such vacuum in the ceylinder, and con-
sequently such reduction of internal pressure
upon the inlet-valve K as that the outer at-
mospheric pressure upon said valve shall be
sutficient to overcome its weight and lift it
from its seat, the said valve bemn* closed of
course the moment the piston beﬂ*ms its in-

‘stroke, its operation being thus Whollv anto-

matic throuﬂ*h d1fferent1al pressures exer ted
upon 1it.

It may be remarked here that the opera-
tion of an engine constructed conformably to
the drawmn's is such as that, first, gas and
air are dla,wn into the cyhndel during the
outstroke of the piston; then, second, the

same are compressed by an inst_roke of the
piston; then, third, the piston isdriven outby

the explosion resulting from the ignition of
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the combustible HlthIll e, which gives suchan -

impulse to the fly-wheel as to cause an in-
stroke of the piston, a portion of the products
of combustion being expelled through the ex-
haust-valve in a manner now to be explained.
Upon an extension of the crank-shaft is a
gear-wheel N, which engages with another
gear-wheel O of twice its size, the latter being

the crank, and F the crank-gshaft mounted | supported upon a stud extending from the
in bearings in the upper end of the frame, | frame at P, so that the motion of the wheel 100
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O 18 as one to two compared with that of the | igniting devices employing either a flame or

driving-wheel N.

On the outer face of the wheel O is an ec-
centric wheel R, which opens the exhaust-
valve at the proper time by means of the strap
R’ and the rod R”. 1In the lower end of the
rod R’/ is a longitudinal hole or opening in
which the piston-rod S works, the lower end
of which piston-rod is pivoted to the upper
end of the exhaust-valve stem at S’.

The exhaust-valve T is a puppet-valve, and
18 so arranged that in order {o be opened it
must be pressed down into the chamber G,
and it i1s held against ifs seat by a spring T,
which surrounds its stem. This—that is to
say, its opening—is accomplished by a pend-
ulum - governor V, pivoted to the rod R’/
which 1s moved up and down by the eccen-
triec R. ' '

At the uppel end of the governor V is a
weight W, extending out at at a right angle
to the pendulum, so that when the downward
movement of the rod R’ is rapid, or greater
than the normal speed of the engine, the
weight W will cause the pendulum to be
swung out, as indicated by the dotted line,
Iig. 2, and the exhaust-valve will not be
opened; but when this outward motion of the
pendulum does not occur the latter will move
on down with the rod R’/, and the lower end
of the pendulum will engage with the noteh
X at the lower end of the rod or piston S, and
thus press down and open the exhaust-valve
T'; hence the exhaust-valve is the govern-
ing agentfor determining the speed of theen-

gine, for the reason that if the exhaust-valve |
1S not opened the gases in the cylinder can-’

not escape and the internal pressure of the
gases upon the inlet-valve I{ will prevent
sald valve fromm opening, and consequently
until the speed of the engine isso reduced as
to permit the pendulum to open theexhaust-
valve in the manner already explained no
fresh additional supply of combustible mix-
ture can enter the cylinder and no further
impulse be imparted to the engine.

The device for igniting the combustible
mixture of gas and air may be attached to
the chamber G, or at any point or part of the
structure adjacent to theentrance of the port

H, and almost any form of many well-known |

an electric spark (which devices need not be

| explained here) may be applied.

We are aware of attempts to regulate the
speed of engines by acting upon their exhaust,
elther by throttling 1t to ereate a resistance,
or varying the length of time during which it
is-kept open, or varying the area of opening.
We are also aware of the employment of pen-
dulum-governors—suchasdescribedin United
States Letters Patent No. 370,258, granted to
Henry P. Holt and IFrancis W. Crossley, Sep-
tember 20,. 1887—in which the regulation or
governing of the engine is effected by means
of a connection between the governing device
and the inlet-valve. The regulation of the
valves—both the exhaust-valve and the inlet-
valve, and consequently the governing of an
engine according to our invention—differs
from either of the classes to which we have re-
ferred and from all others with which we are
acquainted. - |

Having thus described our invention, what
we claim, and desire to secure by Letters Pat-
ent, 1s—

1. In a gas-motor engine, the combination,
with an inlet-valve the opening and closing
of whichare effected by differential pressures,
of an exhaust-valve, an operating-rod, a slid-
ing connection between the exhaust-valve
and the operating-rod,and agoverning device
moving with the operating-rod and adapted
toact positively upon the exhaust-valve,so as
to open 1t the same definite distance or to not
act upon it at all, according as may be the
speed of the engine, substantially asset forth.

2. A governor for gas-motor engines, con-
sisting of the eccentric-rod R,rod R’’, piston-
rod 8, pivoted to the stem of the exhaust-
valve, penduluin V, weight W, and noteh or
projection X on the rod S, all arranged and
combined tooperate as hereinbefore set forth.

In witness whereof we have hereunto sub-
scribed our names in the presence of two wit-
nesses.

ADOLPHUS W. SCHLEICHER.
PAUL A. N. WINAND.

YVitn_esses: |
HoOWARD G. SMITH,
IRED W. BUSHER.
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