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[57] ABSTRACT

In a combustion.engine having a rotary-type piston ar-
rangement, and wherein the engine has a housing
adapted to be cooled by a cooling medium, a piston of
the rotary type mounted for rotation on an eccentric
shaft and forming operating spaces of variable volume
during rotation with a portion of the housing wall,
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COOLING ARRANGEMENT FOR A COMBUSTION
ENGINE HAVING A ROTARY TYPE PISTON

FIELD OF THE INVENTION

The present invention relates to the cooling of a com-
bustion engine having a rotary piston arrangement
therein wherein in a housing cooled by a liquid a piston
is rotated about an eccentric shaft and forms operating
spaces of variable volume by means of the piston and
of arched portions of the ‘housing which define such
variable volume and wherein the housing consist of a
pair of side members and at.least one intermediate or
peripheral member and, in the event the engine having
several piston discs therein, there are a corresponding
number of intermediate or peripheral members which
are flown through by a cooling medium' which passes
from an input opening through apertures or passages
formed in the side members as well as in the intermedi-
‘ate member or members and reaches an outlet opening.

BACKGROUND OF THE INVENTION

Due to the small specific structural volume: of com-
bustion engines having a rotary-type piston therein with
respect to the conventional combustion engine having
a vertical displacement-type piston therein and having
similar capacity, the requirement with respect to cool-
ing of such machines is very high. In order that a heat
quantity depending from the power-output of the en-
gine could be led away, such engines ‘'should use the
cooling medium to an optimum degree. For this reason
the shaping of the passages involved in the guiding of
the cooling medium as well as the path of the cooling
medium should be carefully designed.

Such problems are considered in connection with a
Ka-engine described in the German OLS 1,526,392,
however, no serious. solution is offered to such prob-
lems. There have been several unsuccessful attempts
made and constructions became known which involve
the cooling of the piston of a combustion engine having
an epitrochoidal piston arrangement therein'in an opti-
mum fashion, such as described by French Pat. No.
1,398,965 which, however, still doesn’t offer a satisfac-
tory-solution to this problem and does not find a reli-
able cooling solution to the housing of such type of en-
mgine. ‘ C

‘SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to
provide a novel cooling arrangement for a combustion
engine having a piston arrangement of the rotary-type
therein in which the peripheral portions of the housing
where the combustion spaces are located are efficiently
cooled.

According to the present invention the input opening
for the cooling medium has a partition wall provided
therein so that the stream of the cooling medium is sub-
divided into two portions and guided, into two opposite
directions and, from such partition wall on the cooling
medium reaches through passages or cooling spaces or
cavities in the peripheral or piston containing member
of the engine, such successive apertures being provided
with an increasingly inclined diameter. The input open-
ing in such construction is at one side member of the
engine while the outlet opening is in the other side of
the engine. The engine housing includes side members
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or end plates which, if a single piston is used, are at-
tached to the piston containing central member which
has in it the combustion spaces. If several central mem-
bers that is, also pistons are present, then adjacent cen-
tral members are separated by an intermediate mem-
ber.

In the side member or intermediate member of the
engine which is adjacent to the central member, there
are provided at-least one input opening and apertures
leading to the adjacent central member.

According to a further aspect of the present inven-
tion, the overall cooling chamber in the central mem-
ber is subdivided into individual sub-chambers or cavi-
ties according to the number of the operating spaces
present in the combustion engine. The individual cool-
ing cavities are disposed in an offset-fashion with re-
spect to each operating space half of the engine as will
be more clearly seen in one of the sectional views of the
central member. i

In order that the stream of the cooling medium could
be guided around at a 90° angle and-in order that a di-
rectional flow could be attained against the direction of
rotation of the piston, the opening for the input of the
cooling medium in the central member is ahead with

rrespect to the direction of rotation of the piston, while

the opening for the -exit of the cooling medium is lo-
cated-behind with respect to the direction of rotation
of the piston. In connection with this it is noted that
“ahead” 'with respect to the direction of rotation
should be understood a region which is swept by the .
piston during its rotation later than other regions. :

According to a further aspect of the present inven-
tion the anchor screw channels are provided with ribs
which guide the cooling medium adjacent to an other-
wise shaded portion of the combustion space contain-
ing member. ‘

The cooling arrangement of a combustion engine
having a rotary-type arrangement -according to the
present invention has its advantage with respect to the
known cooling arrangements in that the heat absorbing
capacity of the cooling medium has been used to an op-
timum fashion by providing for a forced flow of the
cooling medium. The cooling medium which is sup-
plied to the engine body is subdivided into two flow
streams whereupon the cooling is performed in- each
direction'by a relatively cool half of the stream. Both
of the cooling streams are passed through several axi-
ally lying openings into the cooling spaces located in
the peripheral body of the housing of the epitrochoidal
type engine housing. The diameter of the successive
openings is made gradually increasing so that in case
the first opening after a subdivision of the cooling me-
dium has been taken place is smaller than the diameter
of the opening lying last along the direction of the flow
of the cooling medium, which is the largest and, as a re-
sult, the cooling spaces located in the epitrochoidally
shaped housing are supplied with a cooling medium in
a relatively uniform fashion. The cooling spaces in the
epitrochoidally-shaped housing are formed by partition
walls which, in addition, have the function that the .
forces which act-on the epitrochoidally-shaped wall
(the surfaces over which the piston- is running) ‘are
transmitted to the side walls and to the remotely lying
housing walls. The openings for the input of the cooling
medium and for the exit of the cooling medium are off:
set in a fashion so that the cooling medium is shifted
around by 90° and flows against the direction of rota-
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- tion of the piston over the epitrochoidally shaped wall
of the combustion spaces whereupon the wall portions,
which undergo a very high thermal loading, are prefer-
ably cooled.

In order that the region surrounding the sealing strips
which lie in a shadow of the combustion space contain-
ing member, could be cooled more efficiently, there
are provided short ribs on the plurality of channels
which contain the anchor screws about the circumfer-
ence of the engine, which ribs quide the cooling me-
dium forcibly into the shadowed portion of the com-
bustion space containing member.

After the cooling medium has passed through one of
the side members and the peripheral (the epitrochoi-
dal) housing one or several intermediate members and
a corresponding number of peripheral members, it will
enter into the other side member at the output end of
the engine and from then on will be returned to the
cooler or head exchanger.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will become more readily apparent
from the following description of a preferred embodi-
ment thereof shown, by way of example, in the accom-
panying drawings, in which:

FIG. 1 is a longitudinal section through a combustion
engine having a rotary-type piston arrangement and a
cooling arrangement according to the present inven-
tion, the section being taken along a line I—I as seen
in FIG. 2;

FIG. 2 is a sectional view along the line II—IH of FIG.
L

FIG. 3 is a sectional view along the line HI—III in

FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

With reference to FIG. 1 it is seen that in a housing
1 of a combustion engine having a circular rotary-type
piston arrangement therein, a piston 3 is rotated about
an eccentric shaft 2 and forms operating spaces having
variable volumes which are defined on one hand by the
piston 3 and on the other hand by the arched portions
5 of the housing profile 1. The housing 1 comprises a

“side plate or member 6, a peripheral member 7 (the so-
called epitrochoidally shaped central housing member)
and another side plate or member 8. The last men-
tioned-side member 8 in the event of an engine having
several piston discs therein, will be replaced by an in-
termediate member onto which then another periph-
eral member 7’ indicated with a dashed line is joined.
Such peripheral member 7' would be then joined by a
side member similar to side member 8, or in case of an
even larger machine having further piston parts
therein, would be joined by another intermediate mem-
ber and again by a peripheral or central member and,
then only by a side member indicated by 8 representing
the end of the assembly.

In the following the description there will be consid-
ered only an engine having a single piston disc therein,
therefore, only a pair of end plates and a central mem-
ber.

With reference to FIGS. 1 and 2, it is seen that the
cooling medium enters the engine housing 1 by means
of an input stub 9 and enters into the side member 6.
In the input opening 10 there is provided a separating
or partition wall 11 which divides the cooling medium
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into a first flow direction 12 and into another stream
following the arrow 13. From this partition wall 11 on
along the peripheral direction of the engine body 1,
there are provided in a side wall 14 of the side member
6 openings 15 which have an increasing diameter as
they progress along the peripheral direction. The open-
ings 15 lead into cooling spaces 16 in the peripheral
member 7. The side member 6 contains a cooling space
28 formed peripherally therein and having the shape as
seen in FIG. 2 which has a function, for example, to
provide cooling for the spaces 29 containing the spark
plugs the spark of which is symbolically being indicated
by an arrow entering the combustion space 20.

As can be seen in FIG. 2 the cooling space 28 formed
in the side member 6 has a plurality of openings 15 the
diameter of which progressively increases with the dis-
tance at which a particular opening 15 is placed from
the inlet opening 10. That is, the openings 15 which are
further away from the inlet opening 10 are largest in-di-
ameter. The openings 15 serve to communicate the
space 28 with the individual cooling chambers 16
formed in the central member 7. The central member
7 has a plurality of cooling chambers 16 which are
shaped as seen in FIG. 3 and which are individual cool-
ing cavities which are shaped to perform the various
cooling functions most efficiently, such as by surround-
ing the individual combustion spaces 20, or extending
all the way down to the sealing strips 32 which other-
wise represent a shadowed area within the engine body
1. To this latter effect, that is, in order that the region
of the sealing strips 32 could be most efficiently cooled,
the cooling space 16 has a rib formation 22 near the an-
chor bolt 21 and such rib 22 is being directed to force
the stream of the cooling liquid towards a portion of the
individual cooling space 16 near the associated cooling
strip 32. Each cooling space 16 communicates through
outlet apertures 19 with an annular cooling space 27
formed in the side member 8.

As has been already pointed out in the description of
the broad aspects of the present invention, the inlet
openings 15 communicate with the cooling spaces 16
formed in the central member 7 in a fashion that they
are located ahead with respect to the direction of the
rotation of the piston 3, while the exit openings 19
communicate the cooling spaces 16 with the cooling
space 27 in the side member 8 and are located behind
with respect to the direction of the rotation of the pis-
ton 3. In this connection it is noted that the term
*‘ahead” with respect to the direction of the rotation
should be understood to mean a region which is swept
by the piston 3 during its rotation later than the region
lying “behind” of such rotation and, where the exit
openings 19 are located. The cooling spaces 16 in the
central member 7 are separated by a partition wall 17
lying approximately at the highest point of the arch §
of the individual operating space of the engine.

With reference to FIG. 3 it is seen that the cooling
medium enters an individual cooling space 16 through
an associated opening 15 from the cooling space 28 of
the side member 6 and progresses through the odd
shape cavity of the individual cooling space 16 by
sweeping the region surrounding the combustion space
20 and being deflected by the rib 22 to cool the sealing
strip area 12 and then exits through the associated exit
opening 19 into the cooling space 27 formed in the side
member 8 and from it is lead to a heat exchanger, not
shown, through the outlet opening 26 formed in the
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member 8. It can be also seen in the showing of FIG.
3 that the partitioning wall 17 separating the individual
cooling spaces or cavities 16 is adjacent the outlet
opening ‘19, that is, placed at a region which is swept
first by the piston 3 during its rotation, while the inlet
openings 15 are at the other end of the cooling space
or cavity 16 which is swept later by the piston 3 during
its rotation. The reference numerals 30 generally de-
note the passages provided for the sparkplugs in the
central member 7 and the reference numerals 31 de-
note the passages provided for the anchor screws which
hold the several housing parts 6, 7 and 8 together into
the unitary housing 1.

From the above it is seen that the cooling medium en-
ters through the stub 9 and through the inlet openings
10 in the side member 6 and it is split into two. oppo-
sitely directed flow stream and performs the cooling of
the sparkplug area and through openings 15 enters the
individually formed cavities 16 formed in the central
member to perform the various cooling functions of the
operating spaces, sealing strips, etc. and then it is lead
through exit openings 19 to the side cooling space 27
formed in the side member 8 and returned to heat ex-
changer from which it is returned again to the inlet
opening 10. As can be seen in the showing of FIG. 2,
the cooling space 28is a single chamber having the
shape as seen in FIG. 2 and the openings 15 are in-
creased in diameter so that each of the individual cavi-
ties 16 formed in the central member 7 receive substan-
tially equal amount of ¢ooling medium due to the in-
creased dimensions of the opening ‘15 as they are pro-
gressively removed away from the inlet opening 10. As
a result, an individual cavity 16 which lies further away
in the central member 7 with respect to the inlet open-
ing 10 receives a similar amount of cooling medium as

. -the cavity 16 lying closer to the inlet opening 10. At the

same time both halves of the engine body 1 are cooled
by an individual stream. One stream is shifted 90° and
is opposite to the direction of the piston rotation.

It is also noted with reference to the showing of FIG.
3 that the individual cooling cavities 16 in the central
member 7 are arranged so that each individual cavity
16 cools two halves of a pair of adjacent operating
spaces, that is, the partition walls 17 by being located
at the highest point of the arch'S of the adjacent operat-
ing spaces of the engine attains that an individual cavity
16 at the inlet 15 cools a combustion space 20 and an
adjacent sealing strip 32 and at its remaining portion
the individual cavity 16 cools the portions of the next
operating space which does not contain a combustion
space. Such arrangements of the individual cavities 16
in the central member 7 can be clearly seen in FIG. 3.

As an alternative solution to supply the cooling me-
dium to central member 7, one may provide the wall 14
in central member 7 and an annular opening in the side
member 6.

In the event instead of the side member 8 an engine
having several piston discs would be considered, then
there would be instead of the side member 8 an inter-
mediate member provided so then the formation of the
passages for the cooling medium would repeat itself in
the same sequence as described above.

I wish it to be understood that I do not desire to be
limited to the exact details of constructions shown and
described, for obvious modifications will occur to a
person skilled in the art.
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Having thus described the invention, what I claim as
new and desire to be secured by Letters Patent, is as
follows: o

I claim: ‘

1. In a combustion engine having a rotary-type piston
arrangement, and wherein the engine comprises a
housing adapted to be cooled by a cooling medium, a
piston means of .the rotary type mounted for rotation
on an eccentric shaft means and forming operating
spaces of variable volume during rotation with a por-
tion of the housing wall, such operating spaces being
defined by arched portions of said housing and by said
piston means, said housing comprises a pair of side
members and at least a central peripheral member in
which said ‘piston means is placed, an inlet opening
formed in one of said side members for the entry of said
cooling medium, passage means formed in said side
member, a plurality of passage means formed.in said
central member and communicating with said passage
means of said side member, an outlet passage formed
in the other of said side member and communicating
with said plurality of individual cooling passage means
formed in said central member, wherein a partitioning
wall means is provided in said inlet opening for break-
ing up the cooling medium entering said inlet opening
into at least a pair of streams and imparting a direction
to each stream opposite to each other, means for com-
municating said passage means in one of said side mem-
bers and in said central member, said communicating
means having diameters increasing away from said inlet
opening said passages in said peripheral member form-
ing cooling spaces in the vicinity of said operating or
combustion spaces of the engine.

2. The combination as claimed in claim 1, wherein
said exit opening is provided in the other of said side
members. .

3. The combination as claimed in claim 1 for a com-

"bustion engine having a plurality of said piston means,

wherein a plurality of central members are provided
each for one piston means, an intermediate member
placed between adjacent central members, said inter-
mediate member containing at least one passage for
communicating the cooling medium between said adja-
cent central members. ‘ .

4. The combination as claimed in claim 1, wherein
said plurality of cooling spaces are provided in a num-
ber corresponding to the number of the operating
spaces of the combustion engine.

5. The combination as claimed in claim-4, wherein
said individual cooling spaces are separated from each
other at a region. corresponding to the region of the
highest point of an individual operating space.

6. The combination as claimed in claim 4, wherein .
said passages for the inlet of the cooling medium to the
individual cooling spaces in the central member are
provided ahead of the direction of the rotation of said
piston and said exit opening for the cooling medium are
provided behind the piston when viewed in the direc-
tion of the rotation thereof.

7. The combination as claimed in claim 4, wherein
said housing comprises channels for the anchor screws
holding said side and central members together, said
channels having a wall portion formed in the shape of
a rib and extending into said individual cooling spaces
for deflecting the cooling medium into a remote por-
tion in said central member adjacent a remote portion
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of said operating spaces containing the sealing strips
between the adjacent operating spaces.

8. The combination as claimed in claim 6, wherein
said inlet passages to said individual cooling spaces in
said central member are placed in a region ahead of an
associated combustion space of the operating space
and said exit openings from said individual cooling
spaces are provided behind said region when viewed
against the direction of the rotation of said piston.

9. The combination as claimed in claim 1, wherein
said individual cooling passages are cooling cavities
which are elongated in form in the peripheral direction
along the direction of the rotation of said piston, said
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individual cavity being separated from each other at a
region adjacent the highest point of an associated oper-
ating space of the engine whereby said individual cavity
extends from a region associated with the highest point
of an operating space to a region associated with the
highest point of an adjacent operating space of said en-
gine, said individual cavity having said communicating
means at a portion thereof lying ahead with respect to
the rotation of the piston and having said exit opening
for the cooling medium at a portion thereof lying at the
region of the opposite end of the cavity with respect to

the rotation of the piston. ]
* * * * ok



