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Impmvemém;s in Charging Pumps for Mulli-cylinder Two-siroke
Internal Combugtion Engines,

We, WALTHER STEIGER, a Swiss
Citizen, and Fritz GoCKERELL, a German
Citizen, trading as the firm StelGER &
(GroCKERELL, of Bollwerk 15, Berne, Switzer-
land, do hereby declare the nature of this
inveution and in what manner the same is
to be perfcrmed, {o ke particularly
descrived and ascertained in and by the
following statement:—

The present invention relates to charg-
ing pumps for multi-cylinder two-stroke
internal combustion engines.

The object of the present invention is
to provide in high-speed and crude oil
motors the quantity of air required for
a good combustion.

The invention consists in the combina-
tion with an internal combustion engine
of the two-siroke type with crank case
pumping and a double acting auxiliary
charging pump arranged on the side of
the crank shaft remote from the power
eylinders and adapted to suck into the
casing and to compress the air, of at least
two complete sets of working and pump
cylinders working with their cranks at
180°, each of the two pump cylinders com-
prising each set, being in constant open
communication with the crank casing of
the other pump cylinders in said set,

A working example is represented
diagrammatically in the drawing for a
four cylinder motor. Therein is

Figure 1 a longitudinal section,

Figure 2 a plan,

Figure 3 a cross-section, and

Figure 4 a diagram.

According to the drawing the cylinders
are arranged in groups each including
a pair. The cylinders 1, 2 and 8, 4 con-
stitute two such groups. 5, 6, 7 and 8
are the appertaining charging pumps. Not
only the cranks of the power pistons and
the pump pistons are mutually displaced
at 1809 bLut also the ceranks of the two
power pistons forming each group are dis-
placed relatively to one anotheratthesame
angle and similarly with those of the two
pump pistons. Besides, the chambers 57,
6! of the pump cylinders are connected
with the chambers 10 and 9 of the crank
cases alternately by conduits 53 and rs.
which discharge at the bottom of the

[Price.1/-]

pump chambers 52, 62. In a similar
wiay are arranged the pistons of the power
cylinders 3, 4 and the pump pistons 7
and 8 and crank cases 11, 12, The
exhaust opening 13 and the intake open-
ing 14 of the air are so disposed, that the
first will Le overlapped Iy the power
cylinder piston in is upper. dead point
and the jatter in the lower dead point
position of the piston. REach crank case
chamber is connected with the chamber
of the power cylinder by an overflow con-
duit 15 which discharges between the
exhaust and the intake of the air into
the cylinder.

Owing to the deseribed arrangement
the working of the device is as follows:

If in the first group, as is especially
shown by fig. 4, the piston of the &rst
cylinder is at the outer dead point posi-
tion and that of the second cylinder at
the inner dead point a depression will
have been produced between the pistons
1 and 5 in the crank case 9 and under the
piston 6. This depression will cause the
filling with air of these chambers through
the air intake 14 which is now left free.
On the other side the air will be com-
pressed Letween the pistons 2 and 6 and
under the piston 5 and be pressed through
the conduit 15 in the upper chamber of
cylinder 2. But since here also the
exhaust opening 13 is free, this cylinder
will be scavenged and filled while in the
cylinder 1 the compressed gases are ready
for the injection and ignition.

Moreover, the pump pistons are double
acting and the conditions of space are
such, that these pumps are able to convey
a multiple of the volume of the cylinder.

Having now particularly described and
ascertained the nature of my said inven-
tion and in what manner the same is to
be performed, T declare that what I claim
ig r—

1. In an internal combustion engine of
the two stroke type with crank case pump-
ing and a double acting auxiliary charg-
ing pump arranged on the side of the
crank shaft remote from the power
cylinders and adapted to suck into the
casing and to compress the air, the com-
bination of at least two complete sets of
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