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[57] ABSTRACT

This invention relates to a packing strip arrangement
for sealing the working chambers of rotary piston en-
gines of trochoidal construction having a trochoidal
piston rotor, a housing boundary shaped according to
the coordinated outer envelope curve, and contracted
portions with radial packing strips at said contracted
portions, which comprises

sealing ring means in each of the lateral housing walls
within the inner envelope curve described by the edge
of the piston rotor, said sealing ring means being
closed within themselves,

sealing element means starting from said sealing ring
means, extending radially in the direction to the
contracted points, and directly adjoining the radial
packing strips at the outer ends thereof,

and curved transition element means which rest
against said sealing ring means and guide said sealing
element means in the radial direction.

11 Claims, 11 Drawing Figures
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PACKING STRIP ARRANGEMENT FOR ROTARY
PISTON ENGINES

The present invention relates to an arrangement of
packing strips for rotary piston engines having trochoi-
dal piston rotors and a housing shaped according to the
outer envelope curve and, respectively, the equidistant
curve path thereof.

It is known in the art to provide, on rotary piston en-
gines with trochoidal piston rotors and a housing which
is shaped after the outer envelope curve of the tro-
choid, packing strips which effectively seal the working
chambers. A system of axial packing strips is disposed
for this purpose at the side walls of the piston rotor, and
arranged in addition thereto are radial packing strips at
the contracted points of the outer envelope curve, i.e.,
at the housing. These packing strips which are disposed
partly at the rotating piston rotor and partly at the sta-
tionary housing have the disadvantage that, during the
transition from the axial packing strip system to the ra-

5

20

dial packing strip system a gap, a so-called packing

strip fault, will occur. Even when using additional seal-
ing means at the transition points between the rotating
and the stationary packing strips it is possible only with
great difficulty to achieve a usable sealing effect at
these points. Such additional intermediate elements be-
tween the radial packing strip are known, for example,
from French Pat. No. 1,277,311. In that patent they are
arranged at the contracted ‘or waisted points in the
housing wall and will come to be positioned laterally
both against the radial packing strip and against the
portion of the lateral piston wall which is positioned be-
tween the piston edge or border and the axial packing
strip. They are subjected to an increasing extent to
wear and tear by the piston edge and therefore do not
assure a sufficient sealing effect. Furthermore, the axial
packing strips which are disposed equidistantly with re-
spect to the trochoid in grooves of the lateral piston
rotor wall along the piston edge or border are very diffi-
cult to make. When a multi-curved trochoid is consid-
ered, for example a configuration which resembles the
cloverleaf shape, as shown in the afore-mentioned
French Pat. No. 1,277,311, it is apparent that the man-
ufacture and processing of the packing strip bed in-
volves considerable problems. In addition thereto, it is
sought that the packing strip be inserted relatively mov-
ably within the packing strip bed thereof so that it be
possible to compensate for states of stress which are
produced by the varying temperatures and gas pres-
sures. Moreover, such packing strips with multiple cur-
vatures being complicated also because of the trochoi-
dal shape are very difficult to make from a material that
is particularly suitable for packing strips, such as a cast
iron alloy and the like. The packing strips being dis-
posed at the rotating piston rotor assume, due to the
centrifugal force, inadmissible states of stress and can,
as a result, be clamped-in in the packing strip bed dur-
ing the operation of the piston and be damaged, thus
rendering the packing strip bed unusable after a short
running time. .

It is also known in the art to provide elastic elements
in the packing strip bed, for the purpose of obtaining
a sufficient and uniform contact pressure, whereby the
packing strips themselves, or also the intermediate
pieces, are pressed uniformly against the gliding sur-

face disposed opposite thereto, for example the hous-

ing wall. It has further already been proposed in the art
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2

to utilize the arising gas pressure itself for the purpose

- of pressing packing strips against a housing wall. While

it is true that by virtue of this arrangement of known
packing strip systems the problem of sealing the work-
ing chambers has been solved to a certain extent, no us-
able solution could be found at the above-mentioned
critical transition points between the radial packing
strip and the axial packing strip. The leakage loss and
the resultant decrease in efficiency of such machines
were accepted as unavoidable.

The present invention is based on the concept of pro-
viding a packing strip arrangement for rotary piston en-
gines with a trochoidal piston rotor and the coordi-
anted housing corresponding to the outer envelope
curve with respect to the trochoid, which eliminates
leaky transition points from the radial to the axial part
of the packing strips. It is a further object of the present
invention that an influencing of the packing strips be-
cause of the centrifugal force is largely prevented, and
an automatic re-adjustment of the packing strips should
be possible. This object is obtained in that, in the two
lateral housing walls within the inner envelope curve
described by the piston edge, there is provided in each
case a sealing ring closed within itself, and starting
therefrom sealing elements extending radially in the di-
rection to the contracted points, which sealing ele-
ments adjoin at the outer ends thereof directly to the
radial packing strips being disposed at the contracted
point, and that at the abutment area of the sealing ring
and the sealing element outside of the sealing ring tran-
sition members are provided for which, on the one
hand, come to rest against and make contact with this
sealing ring in an arched or curved manner and, on the
other hand, guide the sealing element in a radial direc-
tion. In order to make it possible that the sealing ring
be made as large as possible, it is proposed, according
to another embodiment of the present invention, that
the sealing ring be disposed so as to extend equidis-
tantly with respect to the inner envelope curve. The
sealing ring also, however, may be advantageously pro-
vided in a circular shape. By virtue of this packing strip
arrangement it is effectively achieved that all of the in-
dividual parts both in the lateral housing wall and at the
adjacent trochoid envelope curve wall may be firmly
arranged in a packing strip bed. Asa result thereof, nei-
ther the radial nor the axial packing strips are subject
to the centrifugal force, and no relative movement of
the individual sealing elements will arise with regard to
the piston rotor. It is essential and advantageous that
the packing strip arrangement is combined to a closed
system.

This packing strip arrangement is usable for any type
of construction of rotary piston engines with a trochoi-
dal piston rotor. According to a further embodiment of
the present invention, the intermediate pieces or ele-
ments with the curved portions thereof enclose the
sealing ring in its entirety. In this case, the various tran-
sition members extend respectively between two suc-
cessive sealing elements leading to the contracted por-
tions of the housing. This packing strip arrangement as-
sures primarily that the packing strip fault is eliminated
and that a completely closed sealing border is present
in the axial and the radial direction. The sealing or
packing strips are all accommodated in the static part,
i.e., in the lateral housing walls and in the housing limit- -
ing wall. An effective connection may be obtained from

both sides of the packing strips without difficult transi-
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tion points being created thereby. It is apparent that, by
virtue of using the inventive packing strip arrangement,
the output of the machine may be further increased.
The manufacture of a preferably circular sealing ring
with a corresponding groove in the lateral housing wall
as a sealing or packing strip bed produces no difficul-
ties. In the case of cardioid piston rotors with two mu-
tually oppositely-positioned radial packing strips, the
transition pieces may be provided in a sleeve jointed
manner. v

The present invention will now be further described
herein on the basis of one embodiment thereof and
with reference to the accompanying drawings, wherein

FIG. 1 illustrates a packing strip arrangement in the
lateral housing wall of a rotary piston engine being pro-
vided with a two-curved outer envelope curve;

FIG. 2 illustrates a packing strip arrangement in the
lateral housing wall of a rotary piston engine being pro-
vided with a three-curved outer envelope curve;

FIG. 3 is a longitudinal cross-sectional view of FIG.
1

FIG. 4 illustrates a sealing ring with adjacent sealing
elements;

FIG. § is a side view of FIG. 4;

FIGS. 6 and 7 illustrate modified embodiments of
FIG. §;

FIG. 8 illustrates the provision of the transition from
the sealing ring to the sealing element;

FIG. 9 illustrates the provision of the contact point of
the sealing element with respect to the radial packing
strip, and ‘

FIGS. 10 and 11 illustrate provisions of the transition
pieces with the use of a three-curved and, respectively,
four-curved outer envelope curve.

FIG. 1 illustrates a packing strip arrangement in the
direction of view toward a lateral housing wall of a ro-
tary piston engine formed with a two arched outer en-
velope curve. The outer envelope curve 9 representing
the stator, and a trochoidal form 16, representing the
rotor, are drawn in with thin lines. In the extension of
this curve path, the inner envelope curve 10 is indi-
cated in phantom. At the contracted or waisted points
of the envelope curve 9, the radial packing strips 4 are
mounted in a2 manner known per se. A sealing ring 1 is
inserted in the lateral housing wall within the inner en-
velope curve 10, which has been designated in phan-
tom, but outside of the indicated geartooth system 11.
It extends here, for example, equidistantly with respect
to the inner envelope curve 10. In a radial direction
from the sealing ring 1 to the contracted points of the
envelope curve 9, sealing elements 2 are continued in
the same plane, i.e., in the lateral housing wall. Dis-
posed adjacent thereto are the radial packing strips 4,
shown in this figure; which constitute the transition to
the oppositely-positioned housing wall.  Also provided
between the sealing ring 1 and the sealing elements 2
and, respectively, the radial packing strips 4 are pairs
of transition pieces or elements 3 which come to be po-
sitioned, on the one hand, along the sealing elements 2
in the direction toward the radial packing strips 4 and,
on the other hand, rest on or against the sealing ring 1
in a curved or arched manner in a certain area. These
transition elements 3 serve for guiding the sealing ele-

ments 2 and for bridging the sealing to the sealing ring

1

of packing strips at a machine with a three-arched or
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FIG. 2 illustrates in a similar manner the arrangement -

4

curved outer envelope curve 9, representing the stator,
and a trochoidal form 16, representing the rotor. In this
case it is possible to make the sealing ring 1 in the form
of the known constant-diameter lobed cylinder. It is es-
sential that the sealing ring 1 is positioned outside of
the geartooth system 11 and within and at least approx-
imately equidistantly with respect to the inner envelope
curve (which has not been shown in this figure). The
sealing ring, however, also could be provided circular,
and disposed concentrically with respect to the gear
tooth part 11. Here again, the sealing elements 2 adjoin
or extend in the same plane of the sealing ring 1, and
further adjacent thereto, the radial sealing or packing
strip 4 establish the transverse connection to the seal-

ing element in the opposite lateral housing wall. The .

approximately angular transition pieces or elements 3
serve for eliminating any possible leakage points.
FIG. 3 is a cross-sectional view through a rotary pis-
ton engine according to the type shown in FIGS. 1 and
2. The line of intersection is indicated in FIG. 1 with
reference symbols A—A. Starting or extending from
the center line of the rotary piston engine, which may
be designated as the center of the eccentric shaft, re-
cesses are milled into the lateral wall 6 in such a man-
ner that sealing rings 1 may be inserted thereinto. Pro-
vided adjacent thereto in the radial direction from the
sealing rings 1 toward the contracted points of the type
of rotary piston engine having been chosen are the seal-
ing elements 2. These latter are equally placed into a
specifically provided bed within the housing wall 6 and,
in this particular instance, are seated on the sealing ring
1. In order to render possible the pressing of the sealing
ring 1 and of the sealing elements 2 against the piston

rotor (not shown), recesses 8 are disposed in the hous--

ing in which compression springs § are positioned.
These compression springs 5 press the various parts of
the packings against the piston rotor (not shown). The
same holds true for the housing 7 disposed at the end
face, which establishes the connection between the two
lateral housing walls 6. Disposed in the housing 7 are
in the same fashion recesses 8 with compressed springs
5 placed thereinto, which springs press the radial pack-
ing strips 4 disposed- at the contracted points against
the circumference of the piston rotor (not shown). The
transition pieces or elements 3 have been omitted from
FIG. 3 so that the position of the sealing elements 2
with respect to the sealing ring 1 could be illustrated
more clearly.

FIG. 4 illustrates a modified embodiment of FIG. 1
with a circular sealing ring 1. Disposed around this seal-
ing ring 1 are the transition pieces or elements 3 in a
pipe-clamped or sleeve-jointed manner. The transition
elements 3 enclose, on the one hand, completely with
respectively one half thereof the sealing ring and, on
the other hand, constitute with the straight, projecting
legs thereof, a guide for the sealing elements 2.

FIG. 5 is a side view of FIG. 4. The sealing rings 1
which are joined in the radial direction by the sealing
elements 2 are shown in a cross-sectional view. The
transition between the sealing ring 1 and the sealing el-
ement 2 is so provided that the point of contact of the
sealing elements 2 at the sealing ring 1 has the same ra-

" dius as the sealing ring in such a manner that a sealing

contact surface is produced. The radial packing strip 4

connects the two sealing elements 2 with each other.

The radial sealing or packing strip 4 is so adapted in the
length thereof by means of a selected fit that the sealing
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elements 2 can rest against the piston rotor (not
shown) laterally in a precisely sealing manner. Here
again, springs 5 have been shown which indicate that
from the outside, i.e., from the housing walls, a uniform
spring pressure acts upon the packing strips. Also indi-
cated at the radial packing strip 4 is a dash-dotted line
14 whose function it is to indicate the center line of the
radial packing strip which is provided with a semi-
circular cross-section at the sealing surface thereof.

FIGS. 6 and 7 illustrate modified embodiments of the
radial packing strip 4 of FIG. 5. In FIG. 6, the radial
packing strip 4 is divided into two parts, namely into
the radial packing strips 4a and 4b. by means of a sepa-
rating section 12 extending diagonally with respect to
the longitudinal axis thereof. The separating line or sec-
tion 12 is disposed approximately in the center of the
radial packing strip. The sealing elements 2 adjoin the
radial packing strips 4a and 4b, respectively. A differ-
ent type of provision is shown in FIG. 7 as far as the ra-
dial packing strip portions 4a and 4b, respectively, are
concerned. The radial packing strip portion 4a and the
sealing element 2a are combined to a single piece or el-
ement in an angular fashion. Disposed adjacent thereto
at the lower side is the sealing ring 1 in the manner de-
scribed above. On the other hand, the second radial
packing strip portion 4b rests against the separating line
or section 12, The radial packing strip portion 45 rests
upon the end of the sealing element 2b. The two radial
packing strip portions 4a and 45 equally have a semi-
circular configuration viewed in cross-section on the
side thereof facing the piston rotor. It extends from the
inside of the sealing element 24 and beyond the further
sealing element 2b. This provision has the advantage
that the packing strips can automatically become re-
adjusted, i.e., that the natural wear and tear may be
compensated for in a simple manner. In this connec-
tion, on one of the two sides of the piston rotor, a loose
contact point of the sealing elements 2 with a radial
packing strip portion 4a and/or 4b is avoided and re-
placed by a firm connection.

FIG. 8 is a section from FIG. 4 in which a sealing ele-
ment 2 does not immediately and directly adjoin the
sealing ring 1 but is held in a central position by means
of springs 15 and/or 8. It is for bridging this point which
is produced by the provision of a spring 15 between the
sealing ring 1 and the sealing element 2 that the transi-
tion pieces 3 are provided for.

FIG. 9 illustrates the contact point between the seal-
ing element 2b, shown in FIG. 7, and the adjacent ra-
dial packing strip portion 4b. Since, as mentioned here-
inabove, the radial packing strip portion 4b is provided
in a semi-cylindrical shape with the center line 14 at the
contact point of the piston rotor, the adjoining sealing
element 2b has the same radius of the semicylinder, but
is concave in shape. :

FIGS. 10 and 11 show a provision of the transition
elements with a three-curved and, respectively, four-
curved or arched outer envelope curve. The transition
elements enclose the round portion of the sealing ring
1 in its entirety and furthermore rest against the sealing
elements 2 at least over a certain length thereof. The
transition pieces or elements 3 extend here respectively
between two successive sealing elements 2.

It is essential for this packing strip arrangement that
all of the individual parts thereof are accommodated in
the lateral housing wall 6 and, respectively, in the end
face housing part 7 and therefore are not exposed to
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any centrifugal forces. No packing strips are necessary
any longer within the piston rotor itself. The sealing
ring 1 is positioned outside of the gear-tooth system rel-
ative to the eccentric shaft gearing, but is installed
within the inner envelope curve in the lateral housing
wall 6. The sealing ring 1 may be positioned equidis-
tantly with respect to the inner envelope curve. For
reasons of manufacturing techniques, however, a seal-
ing ring 1 will expediently be chosen which can be
traced back to simple, basic geometric figures, for ex-
ample the circular shape. Also suitable in this connec-
tion is an elliptical configuration of the sealing ring and,
respectively, one which corresponds to the lobed cylin-
der wherein all diameters have equal length.

It will be obvious to those skilled in the art that many
modifications may be made within the scope of the
present invention without departing from the spirit
thereof, and the invention includes all such modifica-
tions. What is claimed is:

1. In a rotary piston engine of trochoidal construction
having a trochoidal rotor, a stator having a periphery
in the form of an outer envelope curve formed by said
rotor during its rotation with a plurality of contracted
portions separating said periphery into chambers and
end walls, a radially-disposed packing strip in each of
said contracted portions of said stator, a sealing ring
mounted in each of said end walls, and sealing element
means equal in number to the number of packing strips,
extending radially from each of said sealing rings and
whose outer ends are adapted to contact the inner ends
of said packing strips during the rotation of said rotor,
the improvement comprising transitional seal means on
each side of each of said sealing elements where said
sealing element joins said sealing ring having a curved
portion which conforms to at least a portion of the
outer periphery of said sealing ring and a radial portion
which contacts and extends along the entire radial di-
mension of said sealing element and at least a portion
of said packing strip, whereby a facing pair of said tran-
sition seals guide said sealing element along the entire
radial extension thereof and at least a portion of said
packing strip between said pair of transition seals.

2. An engine in accordance with claim 1, in which the
sealing ring is within and equidistant from the inner en-
velope curve formed by the rotor during its rotation.

3. An engine in accordance with claim 1, in which the
sealing ring has a circular configuration.

4. An engine in accordance with claim 1, in which the
curved portions of back-to-back transitional seals are
joined to conform to and enclose the portion of the
sealing ring between them.

5. An engine in accordance with claim 1, in which the
sealing elements rest against the sides of the packing
strips. .

6. An engine in accordance with claim 1, in which
compression spring means are disposed in the stator
against the outward edges of the packing strips to urge
said packing strips radially inward.

7. An engine in accordance with claim 1, in which
spring means are disposed between the sealing ring and
the sealing elements to urge said sealing elements radi-
ally outward.

8. An engine in accordance with claim 1, in which the
sealing elements rest against the edges of the packing
strips.

9. An engine in accordance with claim 8, in which the
edges of the packing strips are semi-cylindrical and the
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ends of the sealing elements have recesses conforming 11. An engine in accordance with claim 10, in which
to the shape of said edges of said packing strips. one portion of the split packing strips is rigidly con-

10. An engine in accordance with claim 1, in which
the packing strips are split along a line diagonal with
respect to the longitudinal axes of said packing strips. 5

nected to the sealing element in contact with its end.
* * *x - % *
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