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To all whom it may concern:

Be it known that I, Oscar Arextos De--

- RaNS, subject ot the King of Sweden, resid-
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ing at Nynfishamn, in the Kingdom of
Sweden, have invented certain new and use-
ful Improvements Iix Two-Cycle Engines,
of which the following is a specification.

The starting of two-cycle engines, par-.

ticularly of such of larger sizes, is generally
effected by means of compressed air from a
suitable compressed air receiver or the like
containing air under pressure of - about 50
atmospheres. As soon as the engine has
commenced its cycle of operation, the scav-
enging pump begins to work and scaveng-
ing air accumulates 1n the scavenging air
receiver up to a certain pressure. v

This pressure greatly. depends on the
speed of the engine so ‘that on starting,
when the number of revolutions of the en-
gine is low and the time for scavenging the
cylinder is comparatively long, the pressure
of the scavenging air becomes very low.
Consequently, the volumetric efficiency of
the filling of the cylinder with air and the

. compression also become so low that the ig-
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nition often fails to take place. In other
words, it is evident that the compression of
the air in the cylinder is dependent of the
pressure under which the scavenging takes
place. The higher the pressure of the scav-

‘enging air, the higher will be the compres-.

~ sion and thus also the temperature of the
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air. ,
The object of the present invention is to
avoid these and other inconveniences and
to facilitate a faster and surer starting. '
This is attained in accordance with the
invention by arranging the working *cylin-
der so that it will work as an auxiliary air
pump during the starting period. In order
to attain this effect the working cylinder
is preferably combined with the scavenging

air receiver by means bf a piping provided-

with a valve which opens during each com-
pression stroke of the working piston.” The
advantages derived are: a greater quantity
of scavenging air at a higher pressure, and
lower starting pressure. :

In prior practice, the starting air was
compressed in the working cylinder during
the return stroke of the piston, whereas ac-

~ cording to the present invention, the air is

allowed to escape into the scavenging air
receiver, which is under a relatively low

pressure. The cournter-pressure on the pis-
ton during its return stroke is therefore also
relatively low and owing to this fact, it is

sossible to start the engine with com ressed

air of lower pressuré than is possible with
the engines used heretofore.

The advantages thus obtained principally
consist therein that a lower pressure will do
for the compressed air for starting, and

that a greater quantity of scavenging air
of higher pressure is obtained immediately
after starting. This-on the one hand in-
volves a saving in the costs of installation
and a simplification of the plant, and om
the other hand the starting operation be-
comes ' faster and more certain, notwith-
standing the fact that a lower pressure may
be used for the starting air. '

Two embodiments -of the invention are

shown in Figs. 1 and 2 of the accompanying

drawing, the two figures being both dia-
grammatical representations of the charac-
teristics described hereinbelow.

In Fig. 1, ¢ denotes the cylinder, b the
piston and ¢ the ordinary scavenging pump
receiver in which the compressed air for

‘the scavenging of the cylinder is accumu-

lated. Heretofore this receiver has been
connected with the cylinder a only through
a pipe ¢ opening into that portion of the
cylinder, which 1s above the piston at the
lower extreme position of the latter. Ac-
cording to the invention the receiver ¢ is
also connected with the upper part of the
cylinder by means of a pipe d through the
medium of the non-return valve e. f des-
ignates the ordinary supply pipe from the
compressed air receiver and ¢ a starting

valve; % is the exhaust pipe and % is the =

seavenging pump. .

Tn accordance with the invention the
valve ¢ is controlled so that when starting,
the valve is kept open during the compres-
sion stroke of the piston b, whereby the
piston will work as an air pump and supply
the receiver ¢ with scavenging air together
with the ordinary scavenging air pump.
The quantity of scavenging air as well as
the pressure thereof will therefore increase
very rapidly, even if simultaneously the

number of revolutions of the engine is low.

In fact, even if the number of revolutions
is low, the scavenging pressure will be high
enough to bring about the same compression
as at the normal number of revolutions..
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Through the increased Quahtity of scaveng-
ing air the temperature thereof will also
rise, and thereby the compression tempera-

- ture will rise still further, all this facilitat-
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- of internal combustion engines, consisting
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ing and accelerating the passing on to a nor-

mal run. ) - :
In the embodiment according to Fig. 2

the pipe is omitted, and the receiver com-

municates with the upper part of the cylin-.

der ¢ only through the pipe d. The valve
¢, which normally serves as a scavenging
valve, is controlled during the starting
period in the same way as in Fig. 1.

What I claim as new and desire to secure
by Letters Patent of the United States is:

1. A method for facilitating the starting

in permitting compressed air to expand ‘in

-the working cylinder of the engine to move

the engine piston in one direction, utilizing
the return movement of the piston to force
the expanded air into a scavenging air re-
celver, scavenging the working cylinder by
means of air supplied to said receiver, utiliz-
ing the working piston and a scavenging air
pump_for supplying air to the receiver, and
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closing communication between the work-
ing cylinder and the scavenging air receiver
when changing. the operation of the engine
from starting into normal operation.

2. In internal - combustion engines, the
combination with a working cylinder of
means for starting the engine by allowing
compressed air to expand in said cylinder,
a scavenging air pump, operated by the en-
gine, a receiver for said pump, a connection
between said receiver and the working cylin-
der including a valve and means for. oper-
ating said valve so as to open the connection
between the receiver and the working c¢ylin:
der during the return stroke of the working
piston, thereby allowing the working cylin-
der to co-operate with the scavenging air
pump in storing scavenging air during the
starting operation. - i :

In testimony whereof I affix my signature
in presence of two witnesses. -

OSCAR ALEXIUS DERANS.

Witnesses:
Oscar Granuy,
Grera Prinx,
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