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The present invention relates to a circular piston ma-
chine, and especially circular piston motor with a tri-
angular rotor, for operation by means of external igni-
tion, while the fuel injection is effected into a trough-
shaped recess provided between two adjacent edges of
the rotor.

A satisfactory operation of circular piston motors of
the above-mentioned type could heretofore not be real-
ized when between two adjacent edges of the rotor there
was provided one single combustion chamber trough.
Therefore, it has been suggested to provide a plurality of
combustion chamber troughs one adjacent the other be-
tween two successive edges of the rotor and to provide
one spark plug each for each combustion trough, Such
an arrangement, however, requires a rather complicated
and expensive construction.

Tt is, therefore, an object of the present invention to
provide a circular piston machine which will overcome the
above-mentioned drawbacks.

1t is another object of this invention to provide a cir-
cular piston machine of the above mentioned type with
one combustion chamber trough only between two suc-
cessive edges of the rotor, which will permit a satisfac-
tory operation of the circular piston machine.

It is still another object of this invention to provide
a circular piston machine as set forth in the preceding
paragraph, which will be characterized by a low load on
the driving mechanism and which shows a favorable
starting behavior on the one hand and offers the possi-
bility of mixture control and the advantage of insenstivity
to fuel quality on the other.

Still another object of the present invention consists
in the provision of a circular piston machine as outlined
above which will bring about a favorable course of the
combustion.

1t is also an object of this invention to provide a cir-
cular piston machine with a single combustion chamber
trough between two successive edges of the rotor, which
will bring about a highly satisfactory intermixture of the
fuel and the combustion air.

These and other objects and advantages of the inven-
tion will appear more clearly from the following specifica-
tion in comnection with the accompanying drawings, in
which:

FIG. 1 diagrammatically illustrates a section through
a circular piston machine, said section being taken per-
pendicularly with regard to the axis of rotation of the
rotor along the line I—I of FIG. 2.

FIG. 2 is a top view of the rotor shown in FIG. 1.

According to the present invention it has been found
that surprisingly it is possible satisfactorily to operate a
circular piston machine in' which only one combustion
chamber trough is provided in the rotor between each
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two successive edges thereof, provided that certain condi-
tions are met. More specifically, it has been found that
for a satisfactory operation of a circular piston machine
of the type just mentioned the combustion chamber trough
must be so designed that its volume equals at least 15%
of the total volume of the combustion chamber. More-
over, the machine has to be so dimensioned that the maxi-
mum turning angle (Schwenkwinkel) of the sealing strips
amounts to at least 21° and that an effective compression
ratio of at least 10 be realized.

By the maximum turning angle ¢ is meant the ratio
between the eccentricity B (see FIG. 1}—i.e. the distance
between the axis Ag of the eccentric shaft Ag and the
axis By of the eccentric Ec—and the generating radius
R—ie. the distance between the rotor edges from the
axis By of the eccentric Eq. This may be expressed by
the formula

_sin @
3

z
R

This results in a certain definite shape of the circular
piston motor. In addition thereto, the circular piston
motor according to the present invention has an effective
compression ratio of at least 10, which means that the
ratio of the maximum volume of each individual combus-
tion chamber to the minimum volume thereof is at least
10:1.

With further reference to the drawing, it is assumed
that the triangular rotor 2 rotates in the housing 1 in the
direction of the arrow A. Between each two adjacent
edges of the rotor 2, which edges are formed by sealing
strips 3, there is provided a combustion chamber trough
7. This combustion chamber trough 7, when facing that
inner contour section of housing 1 which in FIG. 1 is
located between the upper two sealing strips 3, confines
with said inner contour section the minimum volume of
the combustion chamber into which fuel is injected from
an injection nozzle 4 and is ignited by a spark plug 5.
For the sake of convenience, the combustion chamber, as
it is formed in this instance, has been designated with the
reference pumeral 6. The combustion chamber trough
7 extends in circumferential direction of the rotor and
gradually widens in said circumferential direction where-
by a favorable course of the combustion will be obtained.
Moreover, it is advantageous that the walls of the com-
bustion chamber trough are so laid out that the fuel jet
during its injection will pass therealong as far as possible
without touching the same. This will assure a proper
mixture of fuel and air and thereby favor a good com-
bustion. In order to avoid too great an increase in the
combustion chamber volume, at least a section of said
combustion chamber. trough is split into two diverging
branches 8 and 9 respectively.

As will be evident from the above and from the draw-
ing, the fuel jet 10 will, when the rotor occupies the posi-
tion shown in FIG. 1, pass along the walls of the com-
bustion trough 7 substantially without contacting the same
and after a certain distance comes within the range of the
spark plug 5 which is located near the restriction or axis
near zone 11 of the housing 1. The combustion cham-
ber content which during the rotation of the rotor 2 passes
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from one side of the axis near zone 11 to the other side
thereof will to a major extent pass through the combus-
tion chamber trough 7 and the branches 8 and 9 thereof.

According to a further development of the present in-
vention, the combustion chamber and the combustion
chamber trough are so designed that during this last men-
tioned passage of the combustion chamber contents from
one side to the other side of said axis near zone 11, the
major portion of sajid combustion chamber contents, pref-
erably more than 75% thereof, will pass through the
combustion chamber trough. The flow velocity obtained
in this way in the combustion chamber trough brings
about a good intermixture of the fuel and the combus-
tion air. -

In order to assure an ignition time which is favorable
for the combustion and to secure a favorable location of
the spark plug in the combustion chamber, it has bezen
found highly advantageous so to arrange the Sspark
plug or ignition source that the fuel jet which flows sub-
stantially tangentially to the direct of rotation of the rotor
in the combustion chamber trough, will reach the spark
plug after the fuel jet has passed over an inner surface
area of housing 1 which corresponds to a sector angle
of approximately 30°. As mentioned above, the spark
plug is preferably located within the range of the axis near

- zone 11 and thereby approximately in the center of the
minimum volume-combustion chamber.

To adapt the width of the fuel jet to the shape of the
combustion chamber and combustion chamber trough,
it. has been found advantageous to give the fuel jet an
opening angle of approximately 15°.

It is, of course, to be understood that the present in-
vention is, by no means, limited to the particular con-
struction shown in the drawing but also comprises any
modifications within the scope of the appended claims.’

‘What we claim is: :

1. A circular piston machine, especially circular piston
motor, which includes: a housing. with an-epitrochoidal
inner contour, a shaft journalled in said housing and pro-

. vided with an eccentric, a rotary piston rotatable relative
to said inner contour of said housing and journalled on
said eccentric for rotation relative thereto, said piston
being of triangular cross sectional shape so -as to have
three circumferentially spaced edges extending in the di-
rection of the axis of rotation of said piston, sealing strip
means respectively mounted at said edges and contacting
said inner contour, said piston having the three areas
thereof which are located between said strip means and
face said inner contour each provided with a single trough
structure only having a volume of at least 15% of the
minimum volume confined by said housing and each of
said areas of said rotary piston during a complete rota-
tion of the latter, each of said trough structures extending
in-a direction transverse to the axle of rotation of said
rotary piston and substantially circumferentially of the
piston, and nozzle means located in said housing and
having its mouth opening into an area of said housing
which together with said trough structure during a rev-
olution of said rotary -piston confines a chamber of mini-
mum volume, said nozzle means injecting fuel into each
trough structure substantially in the direction of the longi-
tudinal axis of the respective trough structure and the
side walls of said trough structures diverging in the di-
rection of fuel injection so as to be free at least to the
major extent from contact with the fuel jet ejected by
said nozzle means into the chamber confined by the re-
spective trough structure and the respective adjacent hous-
ing inner contour, the effective compression ratic of said
machine being at least 10:1, and the maximum turning
angle of the sealing strip means being at least 21°, said
turning angle being defined by the equation:

s 3B
SN o= —-
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in which E=the distance between the axis of said shaft and
the axis of said eccentric, whereas R=the distance be-
tween the axis of said eccentric and the tip of said strip
means.

2. A circular piston machine according to claim 1, in
which spark plug means are provided in the housing and
extend into the interior thereof at a distance from the
mouth of said nozzle means in the direction of rotation
of said rotary piston which distance. corresponds to a
sector angle of 30°.

3. A circular piston machine, especially circular piston
motor, which includes: a housing with an epitrochoidal
inner contour and with two axis-near zones, a shaft jour-
nalled in said housing and provided with an eccentric, a
rotary piston rotatable relative to said- inner contour of
said housing and journalled on said eccentric for rota--
tion relative thereto, said piston being of triangular cross
sectional shape so as to have three. circumferentially
spaced edges extending in the direction of the axis of
rotation of said piston, sealing strip means respectively
mounted at said edges and contacting said inner contour,
said piston having the three areas thereof which are lo-
cated between said strip means and face said inner con-
tour each provided with a single trough structure only in
each piston area having a volume of at least 15% of the
minimum volume confined by said housing.and.each of
said areas of said rotary piston during a complete rota-
tion of the latter, each of said trough structures extend-
ing circumferentially of the piston in a direction trans-
verse to the axis of rotation of said rotary piston,-and
nozzle means located in said housing and having its mouth
opening into an area of said housing which together with
said trough structure during a revolution of said rotary
piston confines a chamber of minimum volume, said nozzle
being near the trailing end of the respective ‘trough’struc-
ture and injecting fuel in a direction substantially coincid-
ing with the longitudinal axis of the respective trough
structure, the minimom volume chamber confined ‘by
each trough structure and the respective inner contour
portion of the housing extending at both sides of one of =
said axis-near zones, said chamber being so designed that -
the major portion of the charge in said chamber during
the rotation of said rotary piston from one side -of said
one axis-near zone will pass through the respective trough
structure, each said trough structure diverging in the-direc-
tion of injection of fuel therein. S

4. A circular piston machine according to -claim 3,
in which said major portion of said charge amounts to
at least 75%. -

5. A circular piston machine according to -claim- 3,
which includes spark plug means arranged ‘within the
range of said one axis-near zone. ‘

6. A circular piston machine, especially circular piston
motor, which includes: a housing with an epitrochoidal
inner contour, a shaft journalled in said housing and pro-
vided with an eccentric, a rotary piston rotatable relative
to said inner contour of said housing and journalled. on
said eccentric for rotation relative thereto,-said piston
being of triangular cross sectional shape so as ‘to ‘have
three circumferentially spaced edges extending in the .di-
rection of the axis of rotation of said piston, sealing strip -
means respectively mounted at said edges and contacting
said inner contour, said piston having the three areas there-
of which -are located between said strip means and face
said inner contour each provided with a single -trough
structure only having a volume of at least 15% .of the
minimum volume confined by said housing and each of
said areas of said rotary piston during a complete rotation
of the latter, each of said trough structures extending
in a direction transverse to the axis of rotation of said
rotary piston, and nozzle means located in said housing
and having its mouth opening into an area of said housing
which together with said trough structure during a revolu-
tion of said rotary piston confines a chamber of minimum
volume, the side walls of said trough ‘structures being so
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designed as to be free
ontact j

in which E=the distance between the axis of said shaft
and the axis of said eccentric, whereas R—the distance be-
tween the axis of sajd eccentric and the tip of said strip
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means, at least a portion of each trough structure being
split into two diverging branches,

References Cited by the Examiner
UNITED STATES PATENTS

2,988,065 6/1961 Wankeletal, __________ 123—38
3,136,302  6/1964 Nallinger et al, ________ 123—8
3,196,852 7/1965 Bentele .___________ 1238
3,213,836 10/1965 Keylwert et al. ________ 123—8

FOREIGN PATENTS
918,651 2/1963 Great Britain,

MARK NEWMAN, Primary Examiner.
F.T. SADLER, Assistant Examiner.,




