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3 Claims.

The invention relates to a multicylinder inter-
nal combustion engine in which the variation of
the stroke and of the ratio of compression posi-
tively depend on each other, so that a high ther-

§ mal efficiency and security against detonation are
attained in a quite satisfactory manner. The
adjustment of the stroke and of the compression
is carried out automatically, so that the driver
has to control only the working pressure of the

10 engine according to requirement, Working pres-
sure may be called the sum of all gas pressures
working at any moment in all cylinders and act-
ing against the pistons, which is controlled by
the driver for instarnce by means of a throttle.
No-load pressure is called the working pressure
durmg the no-load run of the engine.

The centrifugal governors already proposed
for the automatic adjustment of the stroke pos-
sess the drawback in view of the increase of the
9g centrifugal force in accordance with the square

~ of the speed, that in all events they set the
smallest stroke at a certain high speed. The
result is an output diagram which, compared
with that of a common engine of larger size,

o5 differs very slightly only and offers & far smaller
advantage than in the case of an adjustment of

. the stroke and ratio of compression, for instance

by hand, which however is not satisfactory in
* connection with motor vehicles. However by the
gp automatic adjusting device according to the in-
vention it is possible to keep up to practically
uniform output within a large speed range until
the highest speed and to maintain a small fuel-
consumption at small -working pressures and a}
" the no-load pressure also within a large speed
range. For this purpose the stroke of the engine
is varied over the total range of its adjustment
only if speed and working pressure of the engine
are varying simultaneously. If only the speed
of revolution or only the working pressure of
the engine is varying, the corresponding variation
of the strcke takes place only over a part of the
total range of adjustment and in such a man-
ner, that the stroke increases, if the working
pressure increases or if the speed of revolution

‘of the engine decreases and that the stroke de-

creases, if the working pressure decreases or if

-the speed of revolution of the engine increases.

Thus the engine gives a sufficient large output
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lution and the fuel consumption remains very

small if the engine runs with small working pres-
sures or with no load pressure.
-An embodiment of the invention is mustrated

V 55 by the drawings, Fig. 1 being an axial section

of full admission up to the highest speed of revo- .

(Cl. 123—58) i

through the engine. Fig. 2 is an axial section
through a damping arrangement.. Fig. 3 illus-
trates the arrangement for balancing the re-
ciprocating masses of the engine, .

The axially slidable crank-shaft 1 is rotatable 60
and slidable in the bearing 5 and slidable in the
bearing 6. At the right hand side it is extended
to a collar 7, a pin 8 and a collar ‘9 and carries
on the transverse bolt 10 the sleeve 11, which
may be turned about the bolt 10 until its inner g5
face strikes against the shaft 1. A swash-plate
(disc) 3 is carried rotatably on the sleeve 11 by
the bearings 2, 2. A wheel 12 is arranged with-
in the swash-plate 3 and fixed to the sleeve 11.
The piston rods K of the pistons P of the engine 7o
engage the inclined swash-plate 3, which is pre-
vented from rotation and supported with respect
to the casing by means.of a hnk-support 13
engaging its outer face. .

By means of the bolt 14, the link 15 and the y5
bolt 16, the sleeve 11 is connected with the hol-
low shaft 17 so that by an axial sliding of the
shaft 1 the inclination of the swash-plate 3 is -
varied, whereby the positive dependance between
the variations of :the stroke and the ratio of com- gg
pression is given. A washer 18, supporting the -
compression springs 19, 20, is mounted longitu-

dinally slidable on the pin 8. The other ends

of the springs 19, 20 are resting on the front
wall of the casing 17 and the collar 7 of the gj
shaft 1 respectively. - Further the lever-arms 21

of the centrifugal weights 23, which are rotat-
able on bolts 22 of extensions of the hollow shaft
17 act on the washer 18.

The engine operates in the following manner: g

1. In the position of rest, both springs 19, 20
are relaxed. The spring 19 moves the washer 18
in the extreme right ‘position, the centrifugal
weights 23 occupy the most inner position. The
spring 20 acts against the collar 7 integral with ¢
shaft 1 to move the shaft 1 in the left position.
But as the other end of the spring 20 rests on the
washer 18 which is in the extreme right position,
the shaft 1 occupies a middle position.

2. If the engine runs with small speed and at 3q9
a great working pressure, the spring 20 is com-
pressed, the shaft 1 is shifted to the extreme
right, the stroke attains its highest and the com-
pression -its lowest value.

3. If the engine runs with hlgh speed of revolu- 395
tion and high working pressure, the centr:_fugal
weights shift the washer 18 to the left until the
springs 19 and 20 are fully compressed. The
shaft 1 is in a middle position, stroke and com- -
pression are of a middle value. 110
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~ 4, If the engine runs with high speed and
smell working pressure or no-load pressure, the
goving 19 is compressed, the spring 20 relaxed,
the shaft 1 is shifted to the extreme leff, the
siroke hes its lowest the compression its highest
velue.,

The output diagram of the engine can be in-
Huenced within wide limits by suitable dimen-
sioning the springs 19 and 20. The best output
dizgram results in the present construction if
the stroke and the highest tension of the spring
20 amounts to about 3% of the corresponding
velues of the spring 18. i

In order io render independent the adjusting
device from the action of the reciprocating

masses, the pair of forces caused by the inclined-

swash-plate 3 and the reciprocating masses con-
nected with it, are neutralized according to the
invention by the action of the inclined rotating
wheel 12 disposed in the hollow inclined swash-
piate 3 in such manner, that the centre of gravity
and the principal gravity planes of the swash-
plate 3 and the wheel 12 coincide entirely or prac-
tically entirely. The masses of the inclined wheel
12 rotating together with the shaft 1 give a mo-
ment of torsion (see the couple of forces C, C in
Tig. 5) which at any.of the varying inclined
positions of this wheel endeavours to erect it.
The swash-plate 3 and the pistons as well as the
piston rods connecied with the swash-plate give
by their reciprocative movement 2 moment of
torsion (see the coumle of forces D, D in Fig, 5)
the plane of which rotates as the engine runs
and which endeavours ;o incrzase the inclination
of the swash-piate 3. The moments of torsion
caused by the swash-plate 3 (couple I, D) and
the wheel 12 (couple C, C) are of opposite senss
of rotation and both these morienis bscome ac-
tive on the bearings 2, 2. If the mass of the
valencing wheel 12 is in suitabie provoriion to
t{he reciprecating masses of the engine {(swash-
plate, pistons and piston rods) & guits full bal-
ancing of these masses is attained, not only oui-
wardly, that is to say with respect to the founda-
tion or frame of the engins, but also with ra-
spact to the stroke-adjusting device.

The adjusting device, designated by 18 toc 25

ing pressure and the autcmetic adjusting move-
ment.

¥ glaim jw—

1. An lniernel combustion engine comprising &
plurality of cylinders provided with reciprocating
pistons, an axiseily displaceable driving shait, &
rotatable swash-plate arranged at an inclination
on said driving shaft, piston rods connected with
said pistons and having heads seated in the swash-
plate at the peripnery thereof, means for varying
the inclination of the swash-plate, the stroke of
the pistons and the compression ratico by the

xial displacement of said driving shaft, a casing
rotateble with the driving shaft but fized against
axial displacement, centrifugal weights pivoted
on said casing, lever arras on said centrifugsil
weights, & washer slidable lengthwise of said driv-
ing shaft and engaged by said lever arms for per-
mitting the centrifugal weights during increasing
outward movements to axially displace the driv-
ing shaft for efiecting a reduction in the strokes
of the piston, & relatively strong spring of rela-
tively longer throw compressed between said
washer and the end wall of said casing for oppos-
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ing the action of said centrifugel weights, a collar 100

on said driving shaft, and & weaker spring of reia-
tively lesser throw compressed between said
washer and collor and operating on the driving
shaft to effect 2 reduction in the piston strokes.

2. An internal combustion engine comprising 1

& plurality of cylinders provided with reciprocat-
ing pistons, an axially displaceable driving shafi,
a rotatabie swash-plate arranged a1 an i
tion on said driving shaft, piston rod
with said pistons and having heads seab
swasii-plate ai the periphery thereof,
varying the inclinaiion 67 the swash-pla
strolze of the pistons and the comprassion
by the axisl displacement of szid arivicg
2 wheel connecied i rotate with said
snafil by a iransverses Doli, and bearings
s2id wheel is connested with said swash~-p !
such mgnner that it constantly has the same insli~
nation as the swash-plate relatively to the shafi.
3. An internal combustion engine comprising &
plurality of cylinders provided wilth reciprocating
pistons, an axially displaceable driving shaii, o

in Fig. 1, does not satisfy all practical demands
in the diagrammatic shape as illustrated. In
order to prevent that the entire adjusting sys-
tem is permanently rocked by the individusl pis-
ton-ghocks, which overstep or understep the
medium total working pressure, 2 simple in-
variable friction brake may be added, but can-
not be used alone, because it is too strong in
case of small piston-pressures and toc weak in
case of large piston-pressures.

According to the invention a damping device
is used, the action of which is proportional at
any time to the whole working pressure. Ac-~
cording to Fig. 4, the spring 19 rests at the right
side on the washer 18, while the spring 20 rests
on the washer 33. The boss 34 of the washer 18
is recessed for receiving the inclined sliding
brake-shoes 35, which are pressed by the conically
bored washer 33 agesinst the pin 8 and act as
iriction-brake. Similarly a multi-part sliding
Jbrake-ring 37 arranged between the cone~shaped
washers 18 and 35 is pressed against the inside

* of the hollow shaft 17 by the pressure of the

spring 1% and also acts as & friction-brake. The
inclination of the cones is such, that the sliding

-shoes absorb the fluctuations of the working pres-

sure caused by the individual piston-shocks, but

‘do not damp the fluctuations of the total work-

rotatable swash-plate arranged at an inclina-
tion on ssid driving shaft, piston rods connected
with sald pistons and having heads seated in the
swash-plate at the periphery thereof, means for

varying the inclination of the swash-plate, the

stroke of the pistons and the compression ratio
by the axzial displacement of said driving shaft,

a casing rotatable with the driving shaft but fixed -

against axial displacement, centrifugal weights
pivoted on said casing, lever arms on said cen-
trifugal weights, & washer slidable lengthwise of
said driving shaft and engaged by said lever arms,
a relatively strong spring of relatively longer
throw compressed between said washer and the
end wall of said casing for opposing the action of
said centrifugal weights, & second washer slidable
lengthwise of said driving shaft, & collar on said
driving shaft, a weaker spring of relatively lesser
throw compressed between said second washer
and said collar, a brake shoe between said first
mentioned washer and said casing adapted to be
pressed against the latter by the stronger spring
to develop & braking force, and a brake shoe
between the second washer and the driving shaft
adapted to be pressed against the latter by the
weaker spring to develop a braking force.
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