
Dec. 31, 1963 F. W. LUCK 3,115,871 
ROTARY PISTON ENGINE 

Filed Jan. 28, 1960 

2. 3. ESS 

N y 

Inven for: 
17-a%ta A44-A- 
Sagi, 71e-2- 4po as a 

  

  

  

  

  

  

  

  

  



United States Patent Office 3,115,87 
Patented Dec. 31, 1963 

3,15,875. 
ROTARY PESTON ENGINE 

Friedrich Wilhena Lick, Berlin-Tege, Germany, assigner to Borsig Aktiengeseiischaft, Bertis-Tegel, and Felix 
Wahnke, Linda I (Bodenasee), Geraaaay 

Filed Yaan. 28, 1960, Ser. No. 5,245 
Caims priority, application (Germany Feb. 4, 1959 

8 Clains. (C. 23-8) 

The present invention relates to rotary piston engines 
and, more specifically, concerns a rotary piston engine 
which comprises rotary pistons eccentrically mounted 
within each other and provided with teeth. 

There are generally two kinds of rotary piston engines 
of the above mentioned type, namely a first type with 
closed outer rotary pistons, and a second type with open 
outer rotary pistons. With the first mentioned or closed 
type, the outer rotary piston completely surrounds the 
inner rotary piston and is journalled at both sides of the 
cylinder chamber. In contrast thereto, with the second 
or open type, the outer rotary piston does not completely 
surround the inner rotary piston and is journalled uni 
laterally, i.e., it is journailed in overhuig position. 

Frequently, also one end wall is omitted. With the 
engines of the open type without end wall, the working 
fluid passes in and out through the housing lid at one 
end face which lid closes the cylinder chamber. The inlet 
and outlet passages may in this instance be designed rela 
tively large. This type, however, has the drawback that, 
when high speed engines are involved, it cannot properly 
be sealed by sealing elements, due to the high sliding 
speeds. On the other hand, in view of the high pressure 
conditions, it is indispensable to obtain a proper sealing 
by contact seals in order to obtain a satisfactory degree 
of efficiency. 
With engines having a closed outer runner, the em 

ployment of such seals does not cause any difficulty. This 
closed runner type of rotary piston engines has, however, 
the drawback that it is rather complicated and difficult 
to assemble and disassemble. 

It is, therefore, an object of the present invention to 
provide a rotary piston engine with rotary pistons ar 
ranged within each other, which will overcome the above 
mentioned drawbacks. 

It is another object of this invention to provide a ro 
tary piston engine having the rotary pistons arranged 
within each other, which, while being provided with large 
inlet and outlet openings, will nevertheless be simple in 
construction and will be easy to seal. 
These and other objects and advantages of the inven 

tion will appear more clearly from the following specifi 
cation in connection with the accompanying drawing, 
in which: 

FIG. 1 illustrates a longitudinal section through a ro 
tary piston engine according to the invention, said sec 
tion being taken along the line I-I of FIG. 2. 

FIG. 2 is a section taken along the line I-II of 
FG. 1. 
FIGURE 3 is a section taken along line 3-3 of FIG 

URE 2, 
General Arrangement 

In view of the fact that large inlet and outlet openings 
are desired, it is advisable to employ a rotary piston engine 
with an open and unilaterally journalled outer rotary pis 
ton while the open side of said piston is closed by a 
cover, disc or the like. In conformity with the present 
invention, with a rotary piston engine of the above men 
tioned type, an insert member is arranged within the 
inner rotary piston and fills the entire inner space of said 
inner rotary piston while being fixedly connected with 
the housing cover by any standard connecting elements. 
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The inlet and outlet passages are arranged in the said in 
Sert member in such a way that the total mantle or pe 
ripheral surface of said insert member and also its entire 
end surface with the exception of the space required for 
the connecting elements will be available for said inlet 
and outlet passages. In this way, the passages are not im 
peded by the means for journalling the rotary piston shaft 
or other members. 
According to the present invention, sliding sealing ele 

ments of any standard type may be mounted in the insert 
member without affecting the dimensions of the passages 
in a limiting manner. These sealing elements will be ex 
posed to relatively low sliding speeds only inasmuch as 
they are located within the interior of the rotary piston. 

Inasmuch as the inlet and outlet pasages and also the 
bearing for the inner rotary piston are mounted in one 
and the same member, it is advisable, particularly if said 
passages and said bearing are not or should not be sep 
arated from each other by hollow chambers interrupting 
the flow of heat, to coat the walls of said passages with an 
insulating lacquer as for instance an oven drying oil-base 
lacquer adapted to dam up the heat flow. 

Structural Arrangement 
Referring now to the drawing in detail, the rotary piston 

engine shown therein comprises an outer rotary piston 1 
with two teeth which is unilaterally journalled in the hous 
ing 3 at 3a. The open end face of said rotary piston 1 
has connected thereto a cover or disc 2. The outer ro 
tary piston 1 extends around an eccentrically journalled 
inner rotary piston 4 with three teeth 4a, 4b, 4c, said inner 
rotary piston 4 is provided with an inner gear ring 4' 
meshing with a pinion 5 which is keyed by a key 5a to 
the outer rotary piston so that the inner rotary piston 4 
is rotated by the outer rotary piston it in the same 
direction. The peripheral portion or mantle of the inner 
rotary piston 4 is provided with cutouts or openings 6 
through which the working fluid passes into and out of the 
Working chambers 7, 8, and 9. In the position shown in 
the drawing, the increasing working chamber 7 communi 
cates with the suction line 12. A compression will be 
effected in the decreasing working chamber 8, and the 
working chamber 9 has just reached its smallest volume 
and is about to move away from the pressure passage 13. 

Within the inner rotary piston 4 there is arranged an 
insert member 10 which is fixedly connected to the hous 
ing lid 11. The working fluid is introduced and dis 
charged through the curved side passages 12 and 13 of the 
insert member 29. 

Inasmuch as the passages have to be curved for fluid 
technical reasons, there will remain an unused space in 
the insert member which may be used for cooling pur 
poses. This insert member is advantageously in conform 
ity with the present invention employed for journalling 
the inner rotary piston by means of a stud extending into 
the central portion of the insert member 10. More spe 
cifically, the inner rotary piston 4 is by means of a stud 
i4 which may be integral with or otherwise connected to 
the inner rotary piston 4, concentrically journalled in the 
insert member 10. The passages 2 and 3 and the bear 
ing for the rotary piston 4 are separated from each other 
by a hollow chamber 5 which may be passed through by 
a cooling fluid. Hollow bolts 26 and 27 may be employed 
to Supply fluid to chamber 25 and withdraw it therefrom 
as will be seen in FIGURE 3. Furthermore, the walls 12a 
and 3a of the inlet and outlet passages may be coated 
with a protective lacquer having heat insulating prop 
erties. 
The peripheral or mantle surface of the insert member 

16 has mounted therein strip-like sealing members 6, 17, 
i8, 19, 20 and 21. Those strip-like sealing members 16 
which extend parallel to the edges of the end faces of the 
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insert member 6 prevent eakage gases fron escaping 
from the pressure passage 13 into the adjacent working 
chambers, while the sealing members 23 and 23 prevent 
the working fiuid from passing from the working cham 
beS 8 and 9 into the sliction chainber 2. 

inasmuch as that peripheral section of the insert mem 
ber 59 which is limited by the sealing members 8 and 
2 exceeds in length that wall portion of the inner rotary 
piston & which is located between two cutouts 6, a further 
sealing member 29 is provided for preventing the work 
ing fluid from flowing from one working chaibeir into 
the adjacent working charaber or into the suction passage 
R2. The elements 3 and 39 become effective only when 
the rotary piston has moved on in clockwise direction be 
yond the position shown in the drawing. 

Furthermore, sealing members 22 are arranged at the 
end faces of the inner rotary piston 4, while sealing mem 
bei's 23 are arranged in the tooth tips. The eleinents 22 
prevent leakage gases from escaping from the working 
chambers into the atmosphere, whereas the elements 23 
prevent a flowing over of leakage gases from one work 
ing chamber into the adjacent working chamber. 

Rotary piston engines in which the flowing out and 
fowing in of the working fluid is effected through the 
inner rotary piston from the inside and into the inside can 
be cooled in a simple manner by making lise of the cen 
trifuging effect of the outer rotary piston. To this end, 
a gaseous venting fluid is passed through one or a plu 
rality of openings in the housing lid to the end face of 
the outer rotary piston and is centrifuged by Said end face 
radially outwards. The venting or cooling fluid flows 
around and cools the outer rotary piston aid leaves the 
engine through an opening in the housing mantle or 
periphery. For purposes of improving the centrifuging 
effect and for increasing the cooling effect, the end face of 
the outer rotary piston may be provided with blades. 
More specifically, the housing 3 and lid is are provided 

with openings 24 and 25 for introducing and discharging 
a cooling means. The cooling means enters through open 
ing 24 into the housing 3, is caught by lid 2 of the outer 
rotary piston and is centrifuged toward the outer pe 
riphery of the outer rotary piston 2 so as to pass around 
the outer rotary piston and leaving the housing through 
cipening 25. 

If desired, the rotary piston engine according to the 
present invention may be provided with cylindrical con 
trol means interposed between the inner rotary piston and 
the insert member. Furthermore, the rotary piston engine 
according to the present invention may be employed as 
prime mover and also as a motor. 

It is, of course, to be understood that the present in 
veiation 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 claim is: 
1. In a rotary piston engine: a housing, an outer rotary 

piston having a shaft fixed thereto and unilaterally jour 
nated in one side of said housing, a hollow inner rotary 
piston rotatable within said outer rotary pisten and having 
a substantially cylindrical inner wall, said inner rotary 
piston having an integral stud of substantial length ex 
tending into the cavity of the inner piston on the axis of 
the cavity in the inner rotary piston, gear means inter 
posed between and drivingly interconnecting said inner 
rotary piston and said shaft for rotating said pistons Eela 
tive to each other, said inner and outer rotary pistcins 
being eccentrically arranged with regard to each other 
and being equipped with cooperating teeth on the outside 
of the inner piston and on the inside of the outer piston, 
which teeth confine chambers with each other varying as 
to volunie during the novement of said pistons relative 
to each other, and an insert merber having one end fixedly 
connected to the side of Said housing opposite the said 
one side of said housing and extending into said inner 
rotary piston and rotatably receiving substantially the full 
length of said stud, said insert member engaging Sub 
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4. 

Stantially the entire length of said inner wall of Said inner 
rotary piston, said insert member being provided with in 
let and outlet passage means leading from the periphery 
thereof to the said one end thereof for admitting working 
fluid to and discharging working fluid from the engine, 
said inner rotary piston being provided with ports located 
between the respective teeth thereof adapted to communi 
cate with and to be ciosed off from said inlet and outlet 
passage means in response to the respective relative posi 
tion of said inner rotary piston with regard to said insert 
member. 

2. A rotary piston engine according to clair; , in 
which first sealing means is provided arranged in the 
peripheral portion of Said insert member on opposite 
sides of the said ports therein and extending in planes 
substantially parallel to the end faces of said inner rotary 
piston and engaging the said cylindrical bore on the inside 
of said inner rotary piston, and second sealing nears 
also arranged in the peripheral portion of Said inert Inern 
ber and extending substantially axially thereof and seal 
ingly engaging the said cylindrical bore of said inner 
rotary piston and separating the inlet and outlet passage 
means in said insert member from each other for pre 
venting gas flow from a region of higher pressure it 
a region of lower pressure. 

3. A rotary piston engine according to clairn 12 in 
which sealing means is arranged in the outer periphery 
of the said insert member adjacent the ends of said 
inner rotary piston and extending in planes substantially 
parallel to the end faces of said inner rotary piston and 
engaging the cylindrical wall of said inner rotary piston, 
and additional sealing means arranged in the tooth tip 
regions of the inner rotary piston and extending axially 
of the inier rotary piston and sealingly engaging the 
outer rotary piston. 

4. A rotary piston engine according to claim 3 in which 
the said inner rotary piston also includes Sealing reasis 
arranged in the end walls thereof and extending circ}} m 
ferentially about the inner rotary piston and sealingly 
engaging the outer rotary piston. 

5. In a rotary piston engine: a housing, an outer 
rotary pision having a shaft utilaterally journailed in 
said housing, an inner rotary piston rotatably journaled 
within said outer rotary piston and having a substantially 
cylindrical inner wail, said inner rotary piston having a 
stud coaxially arranged therewith, gear means interposed 
between and drivingly interconnecting said inner rotary 
piston and said shaft for rotating said pistoias relative 
to each other, said inner and outer rotary pistons being 
eccentrically arranged with regard to each other and 
being equipped with cooperating teeth confining chambers 
with each other varying as to volume during the move 
nent of Said pistons reiative to each other, an insert 
member fixedly connected to said housing and rotatably 
receiving said stud, said insert member engaging sai 
inner wall of said inner rotary piston and being provided 
with inlet and outlet passage means extending there 
through for admitting and discharging working flui 
therefrom and terminating in circumferentially spaced 
ports at the peripheral Surface of the insert member 
which engages the inner wall of said inner rotary piston, 
said inner rotary gision being provided with circuinfere:- 
tially spaced ports corresponding in number to the nun 
ber of teeth on the inner rotary piston and adapted to 
communicate with and be closed off from said iniet and 
outlet passage Eneans in respoise to the respective rela 
tive rotated position of said inner rotary piston with 
regard to said insert member, and additional passage 
means arranged in Said insert member between said inet 
and outlet passage means adapted for conjection with 
a Source of cooling fluid. 

6. A rotary engine according to claim 5, in which the 
insert member for the working mediurn coin; rises gradu 
ally curved feeding and discharge passage of large cross 
Section, While the eitire wall surface and also the entire 
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front end face surface of the insert member with the 
exception of the space required for the connecting ele 
ments is available for the openings of the passage. 

7. A rotary piston engine according to claim 5, which 
includes strip-like sealing means arranged in the pe 
riphery of and adjacent the end faces of said inner rotary 
piston and extending in planes subsantially parallel to 
said end faces of said inner rotary piston, said rotary pis 
ton engine also including additional sealing means axially 
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arranged in the tooth tip area of one of said rotary pis- 0 
tons and sealingly engaging the other one of said pistons. 

8. In a rotary piston engine: a housing, an outer rotary 
piston having a shaft unilaterally journalled in said hous 
ing, an inner rotary piston rotatably journalled within said 
outer rotary piston and having a substantially cylindrical 5 
inner wall, said inner rotary piston having a stud co 
axially arranged therewith, gear means interposed be 
tween and drivingly interconnecting said inner rotary pis 
ton and said shaft for rotating said pistons relative to 
each other, said inner and outer rotary pistons being ec 
centrically arranged with regard to each other and being 
equipped with cooperating teeth confining chambers with 
each other varying as to volume during the movement of 
said pistons relative to each other, an insert member 
fixedly connected to said housing and rotatably receiving 
said stud, said insert member engaging said inner wall of 
said inner rotary piston and being provided with inlet and 
outlet passage means for admitting and discharging work 
ing fluid therefrom, said inner rotary piston being pro 
vided with ports adapted to communicate with and be 
closed off from said inlet and outlet passage means in 
response to the respective relative position of said inner 
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rotary piston with regard to said insert member, and 
additional passage means arranged in said insert member 
and extending between said stud and said inlet and outlet 
passage means for connection with a source of cooling 
fluid. 
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