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plate and a second plate arranged parallel to the station
ary plate and spaced therefrom. The second plate is
rotatably mounted about its central axis. A plurality of
elongated wall elements are disposed between the
plates. The wall elements slidably bear on the plates to
form a seal therewith such that working chambers are
created. Each wall element is articulated at one end
point to a further wall element such that the wall ele
ments form a movable grid. The grid is rotatably se
cured at at least one point to the stationary plate and at
at least two points to the rotatable plate such that the
working chambers assume their maximum and mini
mum volumes upon rotation of the rotatably plate.

27 Claims, 8 Drawing Sheets
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mentioned disadvantages, and which is distinguished by
a simple and compact structure and higher ef?ciency.

DISPLACEMENT MACHINE

The problem is solved with a machine which is char

BACKGROUND OF THE INVENTION
The invention relates to a machine comprising at least
two working chambers with variable volume volume
and at least one inlet opening and one outlet opening for
gaseous or liquid media.
The ?eld of use of the machine according to the
invention includes the ?elds of internal-combustion

2

internal-combustion engines does not have the afore

acterized by:

5

a ?rst stationary plate and a second plate which is ar

ranged parallel to the stationary plate and spaced
therefrom, and which is rotatably mounted via its
central axis with respect to the stationary plate,
a plurality of elongated wall elements which are dis

posed between said plates and which bear slidingly
and sealingly on said plates, and together with said
plates form the working chambers, each wall element
being articulately sealingly connected at its end
points (articulation points) to at least one further wall

engines, steam engines or machines or pressure

operated engines or machines (by gases or liquids or
fluids) and the areas of use of pumps for gaseous and

liquid media.
In conventional internal-combustion engines (piston

fact that valves, a crankshaft and a camshaft must be

element in such a manner that said wall elements form
a movable grid which is rotatably secured at at least
one point to the stationary plate and at at least two
points to the rotatable plate in such a manner that

present. Since an oscillating movement of parts always

upon rotation of the rotatable plate the working

involves a retardation and acceleration of masses,

chambers alternately assume their minimum and max

engines) an oscillating movement of the pistons is con
verted into a rotary movement of the crankshaft. A

disadvantage of these internal-combustion engines is the

which firstly reduces the efficiency and secondly leads

imum volume, and
a shaft mounted in the axis of rotation of the rotatable

to an increased stress of the components of the engine,

so-called rotary piston engines were developed which
have only rotating parts.

25

plate.
DESCRIPTION OF THE DRAWINGS

Like the reciprocating piston engines, these rotary
piston engines have sealed working chambers with rigid
walls, at least one of which is moved in such a manner

The machine according to the invention will be ex
plained in detail hereinafter with the aid of the draw

that a variable volume of the working space results. The
variable working space or chamber is formed between

ings, wherein:
FIG. 1 shows a plan view of the machine according
to one embodiment of the invention;
FIG. 2 is a side elevation of the embodiment shown in

the power member (that is, the piston transmitting the
power) and the shutoff part not transmitting any power.
Rotary piston engines are subdivided into rotational

FIG. 1;

piston, orbiting piston and revolving piston engines.

FIG. 3 is an illustration of the movement of the artic

A disadvantage of rotational piston engines and orbi

ulation points of the grid illustrated;

tal piston engines is that their mass forces must be com

FIG. 4 shows a further view of the embodiment illus

pensated externally by counterweights. In a rotational
piston engine, because of the rotating shutoff member,

trated in FIG. 1, the rotatable plate being further turned
compared with the position shown in FIG. 1;

the supply of the fresh gas and discharge of the waste
FIGS. 50, b show the plan view and side view, re
gases is dif?cult. For this reason, of rotary piston en 40 spectively, of two interconnected wall elements;

gines only the Wankel engine operating on the principle

FIG. 6 is a view of the grid with wall elements ac
cording to a further embodiment;
FIGS. 7a, b are a plan view and side view, respec
factory sealing of the working chambers. Further disad
tively,
of a wall element according to a further embodi
vantages reside in that only about 6% of the total vol 45
ment;
ume is available as useful volume for the working cham
FIG. 8 shows the arrangement of four internal-com
bers, that due to the rotation of the Wankel disc the

of an orbital piston engine has established itself. How
ever, the major problem in a Wankel engine is the satis

bustion engines to provide a drive aggregate; and

engine is unbalanced, and that for the power transmis

FIG. 9 is a side view of the machine according to a

sion a crankshaft and additional gears are likewise nec
essary.

further embodiment.
FIG. 10 is an illustration of the various work phases

Further disadvantages in a reciprocating piston en
gine are that when the engine is operated the heat aris

of the combustion-engine cycle.
FIG. 11 is a side view of the machine according to yet

ing in the pistons must be dissipated via piston rings of

a further embodiment.

small cross-section because the cylinder diameter can

The machine or engine according to the invention is

not be adapted when thermal dimensional changes take

distinguished by essentially only three different compo

place.

nents, i.e. the two plates and the elongated wall ele

Also, with respect to sealing in the Wankel engine,
?rst sealing strips are required at the corners of the
rotary piston, and second sealing elements are necessary
at the side faces of the rotary piston because the spacing
of the side walls cannot be varied. In both cases the

ments.

site articulation points of which an articulation portion

is integrally formed.

sealing elements offer large resistance to heat dissipa
tion, and consequently the cooling of the pistons or of

According to a particular embodiment, the wall ele
ments consist of a centre portion which is formed rect

the rotor cannot be as effective as is desired.

SUMMARY OF THE INVENTION

The problem addressed by the invention is therefore
to provide an engine or machine which when used as an

-

The wall elements have a dumbbell form, and consist
of an elongated centre portion on each of the two oppo
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angularly in side elevation and rhomboidally in plan
elevation. The centre portion may also, however, con
sist of at least two rhomboidal elements which have

different angles. Thus, for example the one rhombiodal
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element may taper completely pointedly at the articula
tion portions whilst the other rhomboidal element still
has there a certain width and forms the actual connec
tion to the articulation portions or members. The ar

rangement of said elements in the adjacent wall element
is to be adapted thereto so that the freedom of move

ment of the cooperating wall elements is not restricted.

As will be explained hereinafter with reference to the
drawings, the rhomboidal form is necessary so that the
wall elements can bear on each other over the greatest

possible region when the working chambers assume
their minimum volume.
In FIG. 1, the engine or machine 1 according to the
invention is shown in plan view. On a base plate 9, a
stationary plate 2 and a holder 10 are secured. It is

possible to extend the plate 2 and holder 10 upwardly
and laterally to provide a stable housing. The plate 3 is

4

lar path A. 7 again denotes the securing point of the grid
to the stationary plate 2. The diameter d3 of the circle B
corresponds to twice the length L of the wall element 4
(of. FIG. 7a). The diameter d; and the spacing d1 are
likewise shown in FIG. 3, and are described by the
aforementioned formula. The radius R contained
therein is likewise shown in FIG. 7a.
In FIG. 5a and 5b, two interconnected wall elements

4 are shown. Integrally formed on the centre portions
16 (cf. FIG. 5b) rhomboidal in side elevation are the
articulation portions 17 which consist of a plurality of

parallel spaced discs 19. The spacing of the discs 19 is
chosen so that the discs of the one wall element 4 can

engage into the intermediate spaces of the other wall
element 4 and vice-versa. The articulation portions 17
are connected together and secured by a hinge sleeve 20
inserted into the central opening of the discs. The rhom

mounted rotatably about its axis 8 on the holder 10

boidal configuration of the central portions is necessary

(FIG. 2). To said plate 3, the shaft 18 is secured, which

to ensure that adjacent wall elements can bear on each

depending upon the use is formed as a drive shaft or an

output shaft. Between the plates 2 and 3, the grid 5 is
disposed, and is made up of a total of twelve wall ele
ments 4.

other with part of their wall surfaces so that the volume
of the working chambers becomes as small as possible in

the medium positions (e. g. working chamber 11b or 11d
in FIG. 1).
In FIG. 6, the view of the grid 5 with wall elements

The grid may, for example, be made up as follows:
?rstly, four wall elements 4 are interconnected with 25 4 according to further embodiments is shown. The ar
ticulation portions 17 which are each connected to only
their respective articulation members or portions 17.
one further articulation portion 17 have a smaller diam
Said four wall elements form the inner wall elements of
the grid 5. The outer wall elements 4 are connected to

eter than the articulation portions 17 which are con

nected to two further articulation portions 17. The ar
the outer articulation portions 17 of said inner wall
elements 4 in such a manner that between each pair of 30 ticulation portions 17 which are arranged in the centre
(in the centre point which is identical to the securing
outer articulation portions 17 or two inner wall ele

ments 4, two outer wall elements 4 are disposed. The

point 7) have the greatest diameter.

connecting point of the four inner wall elements 4
serves as a securing point 7 for securing the grid 5 to the

The eight outer wall elements 4 are made reinforced
in the region of the articulation portions 17 in such a

stationary plate 2. Any two opposite articulation points
12 of the four articulation points, in which two outer
wall elements 4 are connected, are used as securing

manner that the outer surfaces 27 of the wall elements 4
are formed substantially as planar surfaces. The four
inner wall elements are also made reinforced or thick

points 6a, 6b for securing the grid 5 to the rotatable

ened in the regions 28.

In FIGS. 7:: and 7b, a further embodiment of two
In the installed state, the wall elements 4 form to 40 inter-connected wall elements 4 is shown. In the em

plate 3.

gether with the plates 2 and 3 the working chambers
11a, 11b, 11c, and 11d. In the con?guration of the grid

bodiment illustrated here, the centre portion 16 consists

of two rhomboidal elements 25, 26 of which the ele
ments 25 does not taper to a complete point at the artic
5 shown in FIG. 1, the working chambers 11a and 110
ulation portions 17, thus forming a reinforcement.
have their maximum volume, whilst the working cham
In the embodiment of FIG. 7b, the upper articulation
45
bers 11b and 11d have their minimum volume.
portion 17 consists of a single disc 19 on which the
When the plate 3 is rotated about its axis 8 in the
hinge pin 20 is integrally formed. As can be seen in FIG.
direction of the arrow, the arrangement of the wall
7b, the rhomboidal elements 25, 26 are divided and
elements 4 with respect to each other changes. On rota
arranged offset with respect to each other. The lower
tion with respect to the position shown in FIG. 1, the
wall element 4 is adapted with its rhomboidal elements
wall elements 4 assume the con?guration shown in
25, 26 to the form of the upper wall element.
FIG. 4. In this position, all the chambers 11a, 11b, 11c
and 11d have the same volume. After a further rotation

When used as an internal-combustion engine, station

in the direction of the arrow (rotation through 90° with
respect to the position shown in FIG. 1), the chambers

ary plate 2 has inlet opening 130 for the supply of fuel
and outlet opening 140 for the discharge of combustion

11b and 11d assume their maximum volume whilst the

gases, as shown in the hatched regions of FIGS. 1 and
4. As plate 3 rotates in a clockwise direction, ports 13a

working chambers 11a and llcassume their minimum

volume. The con?guration again corresponds in this
case to that shown in FIG. 1 but with the difference that

and 14a serve as inlet and outlet means simultaneously
for all four chambers as the chambers 11 a, b, c, d move

with respect to the ports. FIG. 10 shows the manipula
the securing points 60, 6b have moved on a quarter
circle. On further rotation, the volume of the chambers 60 tions of wall elements 4, and demostrates, in particular,
partial or complete blockage of inlet opening 13a during
11a and Us again increases, and the volume of the
different work phases of the combustion-engion cycle.
chambers 11b and 11d again diminishes.
Thus the valves, camshafts, etc. of conventional engines
In FIG. 3, the grid is shown in the position illustrated
may be dispensed with. Position 15 indicates an opening
in FIG. Land the circular paths of the articulation mem
into which an ignition means (e.g., a spark plug) is in
bers illustrated. The articulation portions 17 are de
serted.
noted with the letter a-i. The articulation portions in
When the machine of the present invention is used as
the points b, f, h and d move along the circular path B,
and the corner points a, c, i and g move along the circu

a pump, steam engine, or pressure driven machine, a
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bodiment has twelve wall elements which are con

corresponding set of inlet and outlet openings 13!) and

nected together in such a manner that four working
chambers are available in the assembled machine.
Since all the wall elements have the same overall
length, with twelve wall elements, which are connected

14b are added, as shown in FIGS. 1, 4 and 10.

Thus the articulation portions have the form of cylin
ders of which the longitudinal axis lies perpendicularly
to the rhomboidal face of the centre portions.
The articulation portions are formed by at least one

with their joint portions, a grid having four rhomboidal
chambers can be made, each pair of opposite chambers
having the same shape.
In this grid there is a point (centre point) at which
four wall elements are connected together, four points

circular disc which bears on at least one disc of a further

wall element and cooperates with said disc. If in two

adjacent wall elements the articulation portions each
consist only of a disc, then the latter are arranged corre

at which three wall elements are connected together,
and four points at which two wall elements are con

spondingly, to offset.
The sum of the two disc thickness must correspond to

nected together.

the width of the wall elements so that the respective

working chamber is closed sealingly outwardly.

The wall elements connected in said centre point

If the articulation portions consist of a plurality of

form the inner wall elements, and are connected at their
respective other end to the outer wall elements. Be
tween every two outer articulation points of two inner
wall elements, two interconnected outer wall elements

parallel, adjacently arranged spaced discs, the thickness
and the spacing of the discs of the articulation portions
to be connected may be so chosen that said portions
engage, with each other in a form-locking manner. In
this case as well, the sum of the disc thicknesses must

are connected.

The grid is secured with said centre point to the sta

correspond to the width of the wall elements.

tionary plate and with two opposite points, in which

According to one embodiment, all the discs may be
provided in the articulation point with a central hole
through which a hinge pin or a hinge sleeve is inserted,
which holds the two articulation portions, and thus the

only two outer wall elements are connected, to the

rotatable plate.
For the spacing of said two securing points, the rela

tionship

wall elements, together rotatably. The hinge pin may
also be integrally formed on a disc of an articulation
portion, which then engages in a corresponding bore or

opening of the disc of an adjacent wall element.
Depending on the arrangement of the grid or grating,

applies, wherein R is the radius of the articulation por
tions and L the spacing of two articulation points of a
wall element.

it may also be necessary to connect more than two

articulation portions together. Account is taken of this
in that the number, width, and spacing of the discs are
appropriately matched. The decisive point is that over
the entire width of the wall element, discs are arranged
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so that after the installation between the plates the
chambers are completely sealed from the outside in
gas-tight and pressure-tight manner. For this purpose, it
is further necessary for the discs of the joint portions to

For the distance of the securing point of the grid to
the stationary plate from the rotational axis of the rotat

able plate
d] E

be connected to engage in exact fit with each other.

L2 - R1 - R

holds true.

Possibly, the disc faces may be provided with a slid

Since in the centre point and at the corner points in
each case articulation portions with hinge sleeves or
tion.
bushes are disposed, the securing can be effected in a
The plates and the longitudinal sides of the centre
simple manner in that in the articulation sleeves pins are
portions which bear on the plates and slide on said 45
inserted which are ?xedly connected to the plates.
plates must also have been machined planarly so that
The axis of rotation of the rotatable plate is disposed
the working chambers are sealed from the outside. For
in the centre between the two securing points of the
this purpose, these surfaces may additionally likewise be

ing layer which simultaneously performs a sealing func

wall elements. The securing points between the grid

grid to said plate and spaced from the centre of the grid
or form the securing point of the grid to the stationary
plate. The axis of rotation lies parallel to the articulation
axes (the longitudinal axis of the articulation portions)
of all wall elements. If after the assembly the rotatable
plate is turned about said axis of rotation, all the wall

articulation portions

can be up to 1:10 and more. During one revolution, each

The number of the wall elements depends on the
desired number and form of the working chambers.
Thus, it is possible with nine wall elements to construct
a gridwork or grating which, after insertion between

assume their maximum volume.

covered with a sliding layer which also simultaneously

performs the sealing function.

50

Preferably, the centre portions of the outer wall ele
ments are reinforced in the region of the articulation
portions to better withstand the forces acting on the

and the plates are in each case articulation points of the 55 elements move slidingly in a respectively different man
ner over the contact surfaces of the plates and as a result
wall elements.
the volumes of the working chambers are varied be
According to a particular embodiment, the articula
tween minimum and maximum. The ratio of the mini
tion portions disposed in the securing point of the sta
mum to the maximum volume of a working chamber
tionary plate have a greater diameter than the remaining

the plates, forms together with the latter three working 65

working chamber assumes its maximum volume twice.
When two oppositely disposed chambers assume their
minimum volume, the other two working chambers

During the rotation of the rotatable plate, due to the

chambers. With ten wall elements, a grid can be made

aforementioned arrangement, the securing points of the

up which forms two large-volume working chambers
after installation between the plates. The preferred em

rotatable plate move on a circle which is eccentrically

disposed with respect to the centre point, which is iden
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tical to the securing point of the stationary plate. The
two other outer articulation points of the rhomboidal
grid in which only two outer wall elements are con

nected also move along the same circular path.
The advantage of said machine resides, inter alia, in
that the centre of gravity of the grid does not change its

position during the rotation, and always lies betweem
the axis of rotation of the rotatable plate and the secur

ing point of the stationary plate. The centre of gravity
of the four inner wall elements and the centre of gravity
of the remaining eight outer wall elements is also sta
tionary but is not identical. As a result, the inner and
outer wall elements can have a different shape, and the

centre of gravity of the grid can thereby be displaced in
turn in a desired manner. The advantage of the machine

or engine according to the invention resides in that it is

distinguished by extremely silent running. Due to the
large contact area between the wall elements and the
two plates, the frictional combustion heat can be dissi

pated in simple manner by cooling the plate.
If the machine is to be used as an internal-combustion

engine, then in the stationary plate an inlet opening is
formed which is con?gured for supplying fuel, which
may be liquid or gaseous, into the respective working
chamber. Futhermore, in the stationary plate an outlet
opening is provided which is formed for discharge of
the exhaust gases from the working chamber. The en

gine likewise comprises in the stationary plate an igni
tion means, for example a sparkplug, with which the
fuel can be ignited after it has been compressed. The

expert dealing with the development of internal-com
bustion engines knows at which point the inlet and
outlet openings and the ignition means are to be ar

ranged.
If the machine is to be used as a, diesel engine, one or

more openings for the injection of the diesel fuel are

necessary in the stationary plate.
The shaft secured to the rotatable plate is made in this
use as a drive shaft for the wheels of a motor vehicle.

For the ?eld of use of the internal-combustion engine,

in the stationary plate 2 the inlet opening 13a for the
supply of the fuel and the outlet opening 140 for the
discharge of the combustion gases are shown hatched

(cf. FIG. 1). It is possible both for the entire hatched
region to be used as inlet or outlet opening or only an

area segment. The position 15 indicates the opening into
which the ignition means, for example a sparkplug, is
inserted.
It is also possible to provide the inlet opening in the
region 13b and the outlet opening in the region 14b. It
has however been found that the region 13a and 140 are
more favorable.

When the machine 1 according to the invention is
used as a pump, steam engine, or pressure-driven ma

chine, both end openings 13a and 13b and both outlet
openings 14a and 14bare used.
In FIG. 8, a plurality of internal-combustion engines
1 according to the invention are assembled in pairs to
form an engine. In each

