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The therma) efficiency of explosion or internal
combustion engines ohly attaing a small part of
the corresponding thermal energy, and the oh-
jeet of the present invention is to eliminate vari-
ous causes of this waste of ehergy.

The compression ahsorbs indeed, as non mo-
tive work, a fraction of power which seems ca-
pable of a certain recuperation.

On the other hand, the thermal energy and
the gas pressure attain a maximum upon explo-
slon, when the piston 15 in the dead centre, 1. e. at
a non motive instant, the piston being locked
by the position of the connecting rod in exten-
slon with the crank, The power given by the
explosion therefore only yields useful work after
the cranksheft has rotated by an arc suffieient
for unlocking the piston and for causing the
connecting rod to form with the crank an angle
of sufficient height for exerting a useful pressure.
This, however, results in a corresponding down-
ward movement of the piston and thus the gas
pressure has already decreased, so that the ex-
plosion power only hag a useful effect when this
power has been weakened.

Furthermore, the connecting rods are subject-
ed, during the motor stroke, to harmful oscil-
‘lation, and at no moment at all the connecting
rods will work simultaneously with respect to the
piston plane and with respect to the crankshaft
under the most sultable angles for transmitting
the maximum power with the minimum resist-
ance. .

A known means for improving the driving mo-
ment of the connecting rod consists in offsetting

the cylinder axes with respect to the crankshaft ;

In the directlon of rotation. This however re-
duces the compression of the engine, and, at the
upper dead centre this compression, reacting up-
on the foot of the connecting rod, will sublect
the crank pin to a harmful moment which, if the
amount of offset 1s somewhat large, would have
a tendency to stop the crankshaft.

The various drawbacks indicated above: brak-
Ing effect due to the compression, inertis at the
dead centre, insufficlency of driving torque, are
corrected by means of the combination described
below, where the suctlon and compression work
are or may be effected by members distinct from
the engine cylinder into which the compression
will deliver at the beginning of the motor stroke
of the engine piston, the combustion mixture or
the alr alone, already compressed or undergolng
compression.

If thlg compression is ended during a fraction
of the downward stroke of the engine piston or
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if the chosen ratio of compression be attained
right at the beginning of fllling, it will Invari-
ably itself set up upon the piston a driving work.

The explosion, then taking place, and due to
the fact that the stroke of the plston is now free,
the detent of the gas will also take place freely.

The explosion point is determined by the ad-
Justment of the compressor, of its output in
terms of the volume of gas used and of the com-
pression ratlo chosen. The cylinder shift is ad-
hasted in terms of the explosion point, In a man-
ner that the conhecting rod be near to the perpen-
dicular to the piston surface while forming an
actlve angle with the crank.

By way of example and especlally for well i1-
lustrating the invention, the latter will be ex-
plained according to a theoretical embodiment
corresponding to the diagrammatic Figures 1 and
2 of the jolned drawing.

This émbodiment comprises an auxiliary cyl-
inder 1 for suction and compression, with nor-
mally arranged axis, feeding two motor cylin-
ders such as 2. For the sake of simplicity, only
one cylinder has heen shown on the drawing.
The cylinders | and 2 communlcate, at the upper
part, by a pipe |’ closed by any known means.
On the drawing is shown a valve 13 in cylinder
{f and & valve 2’ in cylinder 2. Piston 3 of cyl-
inder | is actuated by a connecting rod 4 by
means of a crankshaft 5 driven by the engine
crankshaft 8, but at s speed double of the lat-
ter. These two crankshafts rotate respectively in
the directions indicated by the arrows T and 8.
The length of crank 9 of the compressor is half
that of the engine crank 10,

The angular shift of crank 8 with respect to
crank 10 is adjusted in terms of the compression
ratio as lagging by two units per unit of compres-
sion: for Instance for a compression ratio of 6
a lag of /s or ¥ of stroke, i. e. that when the
engine piston 14 is at the upper dead centre, the
compressor piston 3 will be at 34 of its stroke.

The capacity or volume of cylinder of compressor
I is the same as that of each of the engine cyl-
inders, such as 2, but since the stroke of piston 3
is only half, the bore of cylinder | is equal to
that of cylinder 2 multiplied by v2.

The motor cylinders such as 2 ere shifted
with respect to the crankshaft axls by about &
of the radlus of crankshaft 6.

The two cylinders 2 of the same group, sup-
plled by one and the same compressor, oper-
ate at an interval of one stroke.

On Figure 1 the pistons are shown in the po-
sition they occupy at the moment when piston 3



2

arrives at two thirds of its stroke towards Its up-
per dead centre, pilston 14 of cylinder 2 being
then at its upper desd centre owing to the ad-
justment Indicated above. The gascous charge
(combustive mixture or air alone, according to
the type of engine) has been drawn in by pipe
Il during the downward stroke of piston 3 and
the valve 12 will now open. This charge has
been compressed durlng the upward stroke up to
the moment when piston 3 is in the position
shown, the valve {2 belng then closed. If the
gaseous charge has been taken at atmospheric
pressure, it will now be at a pressure of
3 kg/sqcm. Valves 18 and 2/ are then opened,
compressor | communicates with cylinder 2, pis-
ton 14 belng, as already seen, gt 1ts upper dead
centre.

The gaseous charge Is then discharged into
cylinder 2 while the pistons are moving, and this
up to the moment when the pistons are in the
position of Figure 2, where piston 3 is at its
upper dead centre and piston (4 at % of its
downward stroke. The gaseous charge wlll then
have passed entirely Into c¥linder 2, and in pass-
ing from Y of the cylinder volume to %, the
pressure will have passed from 3 to 6 kg/sq em.
At this moment, the valves close and lgnltion is
effected by eny suitable device I§. A grid or
wire gauze muff, or any other known device 16
prevents the combustion or explosion to spread
beyond the cylinder.

It will be seen that in this manner the com-
pression 1s effected not In a closed vessel but on
the surface of & piston at the beginning of the
downward stroke, It assists the downward mo-
tion of the piston and produces motive power.
Since the explosion Is set up, In the consldered
case, at ¥ of the stroke and the engine axis is
ghifted by the sultable fraction, the connecting
rod will transmlit the movement of the plston in
a substantially straight line and the crank will
have passed the dead centre by a sufficiently
large arc and will be sufficiently inclined to the
connecting rod for not opposing any resistance
to its pressure, On the other hand, since the
explosion takes place under the maximum of
compression, but yet durihg the downward stroke
of the piston, and on a piston the stroke of which
is free, the loss of power due to the resistance
of the dead centre has thus been ellminated.

It follows that the detent of the gases will
take place freely and that the piston will be pro-
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jected with the full force of the explosion. The
energy of the gases will thus be transformed into
work &t a maximum,

The method of compression of the gases may
be of any suitable type. For Instance, the suc-
tion and compresslon cylinder and its crankshaft
may be replaced by any other device and par-
ticularly by a turbo-compressor using, according
to the known means, the force of the escape gases,
the compressor capacity and speed being ad-
justed in order to elve in each engine cylinder
the chosen compression ratio durlng the corre-
sponding fraction of motor stroke.

It should be observed that the combination de-
scribed will further permit 1o change the char-
acteristics of an engine, such as the bore and
stroke, and even to increase both together, with-
out changing the consumption, since the volume
of admitted gases is not, as In the usual cycles,
rigidly determined by the cylinder capacity, but
only by the adjustment of the compressor and
the chosen ignition point.

In the case of an Internal combustion engine,
air alone Is belng discharged into the engine
cylinder, and the fuel Is injected at the requlred
moment for its ignition.

The Invention is not limited to one type of
engine, to one form of compression or one de-
termined cycle, but applies to all engines, what-
ever their type, of which {t is desired to increase
the efficiency by setting up the exploslion under
the required compression, during the motor
stroke and after a fraction of the stroke suffi-
clent for unlocking the piston. The thus modi-
fied cycle may be used in an engine with normal
axlal arrangement as well as in a motor with
axla]l ghift, whatever the means employed for
effecting the compression, the cycle used, the
nature of the fuel and the thermal process or the
supply system adopted (carburettor, Injection or
other).

The method described, further permits a com-
plete evacuation of the burnt gases, due to the
absence of a compression chamber or dead space.

The ignition, at any required point of the motor
stroke of the engine piston, without correspond-
ing loss in the ratio of compression, may be ob-
tained by a sultable mutual adijustment of com-
pressor and engine, for instance by keving suit-
ably the first with respect to the second.
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