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To all whomy it may concern: |
Be it known that I, Paur A. N. WINAND, a
subject of the King of Belgium, residing in

the eity of Philadelphia, in the county of Phil-

adelphia and State of Pennsylvania, have in-
vented an Improvement in Gas or Hydrocar-
bon Engines, of which the following isa speci-
fication. |

My invention relates to that class of gas or
hydrocarbon engines in which the movement
of the piston is effected by the explosion of
charges of mixed air and gas behind the pis-

~ton In the cylinder of the engine; and it con-

20

sists, briefly stated, in providing the engine

with a supplementary storage chamber or ves-

sel connected to the cylinder and having a
valve opening therefrom into the cylinder,
into which chamber I admit, under pressure,
an explosive mixture and introduce the same

at the proper times into the working cylinder
~of the engine where the same is ignited in the

ordinary way. |

In the accompanying drawing, A is the
crank of the engine; B, the connecting-rod:
U, the piston; D, an extension of the cylin-

der into which the explosive mixture is intro-

duced; E,thesupplementary chamber above

- reterred to; a, avalved opening from the cyl-
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inderof the engineinto the atmosphere for the

exhaust, in the first instance, of the air con-
tained in said space into the external atmos-
phere upon the introduction of the explosive
mixture. | |

b is a valved inlet into -the chamber E for
the introduction of the explosive mixture into
the latter, and V is the valve opening from
the chamber E info the cylinder D. -

Any ordinary pump or appliance I may be
employed for forcing an explosive mixture of
air and gaseous or vaporized fuel through a
pipec and inlet b into the chamber or vessel E.

In the starting of the engine—that is to say,

prior to the introduction into the eylinder of
the explosive mixture—it is desirable that the
piston C be set ator near the beginning of its
working stroke, so as to produce a consider-
able driving power on the crank A when pres-
sure 18 produced in the cylinder D by the in-
troduction of the explosive mixture. This

being done, communication is established be-
tween the interior of the cylinder and the
outer atmosphere, which may be either by

the

‘several revolutions.
tion herein deseribed a more powerful initial

means of the opening @ controlled by a special
cock or valve or by and through the inlet or
exhaust valve of the engine. Next, the valve
V between the chamber E and the eylinder D
1s opened, and the explosive mixture is forced
from the pump or source of supply through
the inlet b into the vessel B and through the

valve V into the cylinder under a pressure

slightly above atmospheric pressure, thus dis-
placing the air contained in the cylinder,
which escapes into the atmosphere. Next,

the communication between the eylinder and
the atmosphere is closed, as is also the valve (

V between the chamber E and the cylinder;
but the introduction of the explosive mixture
into the vessel E is continued until the de-
sired pressure has been attained in said cham-

‘ber E.  'When such desired pressure has been

attained, the valve V is again opened, and the

compressed mixture flows into the eylinder

and acting upon the piston starts the engine.
-~ T'he igniting device (not shown, but which
may be any of the well-known devices em-
ployed for that purpose) now fires or ignites

‘the mixture—that is to say, as soon as mo-

tion has been imparted to the piston by the
pressure exerted upon it of the compressed
explosive mixture that has been introdmnced

1nto the cylinder. '

It is very important in engines of the char-
acter hercin referred to that the impulse of
irst charge should be very powerful or
ciently so to enable the engine.to make
According tomy inven-

I

suf

impulse can be applied or given to the engine
than in any other manner known to me by

reason of the increased volume of the explo-

sive mixture employed as compared with the
volume contained simply in the cylinder it-

self, which is the ordinary method; and,
‘again, by reason of the fact that according to

my method motion is imparted to the piston
by the direct pressure of the introduced mix-
ture prior to the explosion or ignition of the
latter. A certain velocity of the piston has
thus been attained immediately before the ex-
plosion of the mixture oceurs, which is very
desirable and a valuable feature, while in all

other engines of this class known to me the

piston is at rest when the first explosion is
effected. In the latter casesa comparatively
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long time is required for the piston to travel
the first small fraction of its range of motion,
during which time the tempemtur and con-
Sequently the pressure, of the exploded charge
will have been reduced considerably and Lhe
result in useful work aeeomph%lled is small.
Again, it may be stated that, other things
bemﬂ equal when starting an engine of
this ch&mcter from a given pressure, which
it is not advisable to e:;eeed the larger the
initial volume of the mixture is the better
will there be sustained the pressure during
the stroke and the more efficient will be the
work performed. Another fact important to
be stated in connection with my invention 1s
this, to wit: In engines of the class under con-
f:ldOIELthIl when ‘Lhe resistance to the motion
of the engine upon its being started is con-
siderable it is impracticable to give or secure
such initial impulse to the piston as to effect
the compression, upon the inward stroke of
the piston, of the succeeding charge of mix-
ture introduced into the cylinder according
to the present methods employed, and even
when the external resistance to the engine is
not excessive, if one or two charges of mix-
ture first introduced into the eylinder are not
adapted for explosion, as is frequently the

case, the energy of the first impulse would be
overcome in effecting the compression of the
mixture in the eylinder upon the return or
inward strokes of the piston after a few revo-
lutions. Such being the case it is usual in
present constructions to employ means to
oreatly reduce, if not entirely remove, the
pressure of the mixture in the rear of the pis-
ton at the outset, which is done by discharg-
ing upon the inward strokes a large portion
of the mixture into the atmosphere or into the
exhaust-pipe. Allof this portion of the mix-
ture is of course wasted.

According to my pre esent method the com-
pression to be effected by the piston on 1ifs
inward stroke and the consequent resistance
opposed to it is reduced without the necessity
of allowing any portion of the charge to escape
or be wasted. This result 1s attained simply
by allowing the valve between the supple-
mentary chamber E and the cylinder D to re-
main open until the engine has acquired suf-

ficient speed to enable it to effect the full

compression of the mixture within the ¢ylin-
der itself upon the inward stroke of the pis-
ton, the increased space afforded by the sup-
plementary chamber resulting in correspond-
ingly-reduced resistance to the piston upon
its inward stroke. When the engine shall
have attained sufficient speed to effect easily
the compression of the mixture within the
cylinder D, the valve V 1s closed and the en-
ogine is operated in the usual way—that 1s to
say, the mixture 1s introduced from any suit-

able source of supply directly into the cylin-
der—and as this method is well known 1 do
not deem it. necessary to describe the same or
the valve mechanism connected therewith.
It is hardly necessary to say that the mix-
ture for the displacement of the air in the
cylinder in the first instance may be intro-
duced as well from the ordinary source oi

supply as from the supplementary chamber
E without departing from my invention.
It is evident that “when the engine 1s to be

stopped after having per fomled its work 1t
can be made to Stme compressed explosive

mixture in the chamber E ready for use in
starting the engine again by opening the valve

VYV and at the same time cutting off the ignit-

ing device and again closing the valve V when
the char o6 bh:{tll have been compressed in the
chamber %0)

ITaving thus described my invention, what
I claim as new, and desireto secure by Tetters
Patent, 15—

1. The method of thLl‘tlll a eas or hydro-
carbon engine, which LO]ISIStb in first displac-
ing the atmospheuc air or gases contained i
'.:he working cylinder of the engine by the in-
troduction 130 the cylinder of a clmrﬂe of com-
bustible under a pressure only suﬂlment 10
effect such displacement and then introduc-
ing to said eylinder combustible mixture un-
der a higher pressure, substantially as de-
scribed.

2. The method of facilitating the starting
of a gas or hydrocarbon engine Whl(,h 001151%%
in pr owdmn means, exbmneous to the cylin-
der for the 1*ecept1on without exhaust into
the atmosphere, of the volume of the com-
bustible mixture, upon the inward stroke of
13]16 piston, substantially as described.

In a gas or hydrocarbon engine, the com-
bllmtlon with a piston and plfston eylmdel
of & chamber for containing combustible ma-
terial communicating with the cylinder, a
valve for opening and closing the passage be-
tween said chamber and cylmder, sald chan-
ber and cylinder being provided with open-
ings for the admlsswn respectively, ot com-
bustlble material and Lhe admission and exit
of air, valves for covering said openings, and
a pump connected with the opening in the
chamber for forcing the explosive mixture
into the same, all substantially as and for the
purposes set forth.

In testimony whereof I have hereunto sub-
scribed my name, in the presence of two wit-
nesses, on this 14th day of Ifebruary, A. D.
1898.

PAUL A. N. WINAND.

Witnesses:
CHAS. C. COLLIER,
Gro. W. BEED.
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