
United States Patent 19 
Lamm 

54 COOLING SYSTEM FOR THE COOLING OF 
THE HOUSING OF A ROTARY PSTON 
INTERNAL COMBUSTION ENGINE 

75 Inventor: Heinz Lamm, Esslingen-St. 
Bernhardt, Germany 

73) Assignee: Daimler-Benz Aktiengesellschaft, 
Stuttgart, Germany 

(22 Filed: Oct. 6, 1972 
21 Appl. No. 295,481 

(44) Published under the Trial Voluntary Protest 
Program on January 28, 1975 as document no. 
B 295,481. 

(30) Foreign Application Priority Data 
Oct. 9, 1971 Germany............................ 2150478 

52 U.S. Cl................ ... 123/8.01; 41 8/83 
(51 Int. Ct.'.......................................... F02B 55/10 
58 Field of Search .......... 123/8.01, 41.29; 41 8/83, 

41 8/6 

56) References Cited 
UNITED STATES PATENTS 

3,298,330 1967 Ryusuke to et al............... 23/8.0 

3,921,593 
(45) Nov. 25, 1975 

Scheiterlein................. 23f4.29 X 3,444,845 51969 

OTHER PUBLICATIONS 

'Curtiss-Wright's Experimental Rotating Combustion 
Engines," by Dr. Max Bentele, (Received 10-1 4-63). 

Primary Examiner-C. J. Husar 
Assistant Examiner-Michael Koczo, Jr. 
Attorney, Agent, or Firn-Craig & Antonelli 

57) ABSTRACT 

A cooling system with a liquid cooling medium for 
cooling the housing of a rotary piston internal com 
bustion engine, especially of trochoidal construction, 
which consists of at least one casing, of end parts and 
possibly of one or several intermediate parts, in which 
the cooling system consists of at least two cooling cir 
culations which are completely separated from one 
another; the cooling media of the two cooling circula 
tions may thereby have different temperatures. 

28 Claims, 2 Drawing Figures 
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COOLNG SYSTEM FOR THE COOLING OF THE 
HOUSING OF A ROTARY PSTON INTERNAL 

COMBUSTION ENGINE 

The present invention relates to a cooling system 
with a liquid cooling medium for purposes of cooling a 
housing consisting at least of a casing, of end parts and 
possibly of one or several intermediate parts of a rotary 
piston internal combustion engine, especially of tro 
choidal type of construction. 
Such types of prior art cooling systems consist of one 

cooling circulation which especially in rotary piston in 
ternal combustion engines with several disks, repre 
sents a widely extended and branched system. Since in 
a rotary piston internal combustion engine, in contrast, 
for example, to a reciprocating piston internal combus 
tion engine, the heat yield, i.e., the amount of heat pro 
duced is very different in the individual areas, the cool 
ing system has to be matched very carefully. Thus, 
throttling places for the cooling medium are installed 
in order to supply the individual areas with different 
quantities of cooling medium. This entails the disad 
vantage that the cooling medium pump has to be di 
mensioned very large and that it possesses a very high 
input power. Notwithstanding a careful matching, how 
ever, local overheatings cannot be avoided by reason of 
an unfavorable distribution of the cooling medium or 
by reason of inadequate venting. 
The present invention is concerned with the task to 

avoid the aforementioned shortcomings. The underly 
ing problems are solved according to the present inven 
tion in that the cooling system consists of at least two 
completely separate cooling circulatory systems. 
By reason of the construction of the cooling system 

in accordance with the present invention, the cooling 
medium quantities in each cooling medium circulation 
are considerably smaller than if only one single cooling 
circulation were present. Throttling places are not nec 
essary in the cooling system, and the matching of the 
cooling system is considerably facilitated. Also, the 
small cooling medium quantity in each cooling circula 
tory system brings about a very rapid heat-up of the 
cooling medium after a cold start. 
The cooling system is further improved according to 

an advantageous embodiment of the present invention 
in that the cooling media of the different cooling circu 
latory systems have differently high temperatures. The 
cooling media may thereby consist of different sub 
stances depending on the temperature. 
The cooling system is further improved according to 

the present invention in that the cooling media of the 
different cooling circulatory systems cool different 
areas of the housing having differing heat yield or heat 
production. These differing heat quantities can be con 
ducted away either by differing cooling medium quanti 
ties or with the aid of different cooling medium temper 
atures if a cooling circulatory system with lower cool 
ing medium temperature is consequently coordinated 
to an area of the housing with higher heat yield. In case 
the temperature of the hottest cooling medium is se 
lected sufficiently high, heat can be given off from the 
cooling medium to the housing in individual, particu 
larly cool areas of the housing. As a result thereof, the 
housing assumes everywhere an approximately equal 
temperature which also signifies a uniform housing ex 
pansion. The advantages resulting therefrom are that 
the form and shape of the running surface of the casing 
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2 
as well as of the intermediate and end parts changes 
only slightly and that the gas-tightness between the in 
dividual housing parts is considerably improved. This 
gas-tightness cannot be assured in the prior art cooling 
systems since none of the customary elastic seals can be 
arranged between the housing parts for thermal reasons 
and the metallic seal is only very inadequate by reason 
of non-uniform temperature distribution and local 
overheating with the elastic and plastic deformation re 
sulting therefrom. 

It is furthermore advantageous if the cooling medium 
of one cooling circulatory system enters the housing at 
the place of the area to be cooled where the largest 
heat quantity of this area is produced or in proximity 
thereof, and leaves at the place with lowest heat yield 
or in proximity thereof. The temperature of the housing 
can thus be kept approximately the same also at the in 
dividual places of an area since the entering relatively 
cool cooling water absorbs a larger amount of heat then 
the already heated discharged cooling water. 

In a cooling system for cooling the housing of a rotary 
piston internal combustion engine of trochoidal type of 
construction with a two-arched trochoidal running sur 
face arranged in the casing, along which slides a triang 
ular piston with its corners, and with one inlet and one 
outlet channel each arranged in the casing, the cooling 
system of this invention may consist of two cooling cir 
culations with differing temperatures, of which the 
cooler cooling circulation flows through the area of the 
casing opposite the inlet and outlet channel whereas 
the hotter cooling medium flows through the adjacent 
area of the casing adjoining in the direction of the pis 
ton up to the area of the inlet channel or therebeyond 
up to the area in which the combustion gases are pres 
ent during the beginning of the suction cycle. The 
cooler cooling medium thus cools the area with the 
greatest heat yield, therefore that area in which the 
combustion gases give off heat to the casing at the end 
of the compression and during the combustion whereas 
the hotter cooling medium cools the area of the casing 
inclusive the outlet channel in which the combustion 
gases give off heat during the expansion and exhaust 
cycle. 

In case in this cooling system of the present invention 
the cooling media of the two cooling circulations enter 
into the casing at adjacent places of the two areas, then 
they cool at first the hottest places of the rotary piston 
internal combustion engine; namely, the vicinity 
thereof in which the combustion gases are present at 
the beginning of the expansion cycle, and then flow 
toward the coolest places for the respective areas 
thereof. 
The cooling medium may additionally flow through 

the housing end parts and possibly the housing interme 
diate parts in those areas which directly adjoin the area 
disposed within the casing and traversed by the same, 
whereas the hotter cooling medium flows through the 
areas of the end parts and possibly of the intermediate 
parts adjoining these areas in the direction toward the 
center longitudinal axis of the rotary piston internal 
combustion engine. The areas traversed by the cooler 
cooling medium are thus disposed, as viewed in the di 
rection of the longitudinal axis of the rotary piston in 
ternal combustion engine, all one behind the other so 
that the inlet and outlet of the cooling medium is par 
ticularly simple. With this cooling system, the areas of 
the end and lateral housing parts which are thermally 
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loaded particularly highly, are cooled by both cooling 
media whereas the other areas are cooled by means of 
oil in a conventional manner. 

If at least the hottest cooling medium is heated by the 
exhaust gases of the rotary piston internal combustion 
engine, any eventual heat losses can be compensated 
for which occur when heat is given off to particularly 
cool parts of the housing. Additionally, the cold start 
ing time is considerably shortened thereby. 

In a cooling system for cooling the housing of a rotary 
piston internal combustion engine which is installed 
into a motor vehicle with a vehicle heating system, the 
heating medium of the vehicle heater can be heated up 
in an advantageous manner by the hottest cooling me 
dium whereby the heating effect commences particu 
larly rapidly and intensively. 
Accordingly, it is an object of the present invention 

to provide a cooling system for cooling the housing of 
a rotary piston internal combustion engine which 
avoids by simple means the aforementioned shortcom 
ings and drawbacks encountered in the prior art. 
Another object of the present invention resides in a 

cooling system for cooling the housing of a rotary pis 
ton internal combustion engine in which not only the 
cooling medium pump does not have to be selected 
very large, but also the difficulties in matching the cool 
ing system to the local, individual requirements is far 
reachingly dispensed with. 
A further object of the present invention resides in a 

cooling system for cooling the housing of a rotary pis 
ton internal combustion engine, particularly of trochoi 
dal construction, which effectively avoids local over 
heating by the use of at least two completely separate 
cooling circulations. 

Still a further object of the present invention resides 
in a cooling system for cooling the housing of a rotary 
piston internal combustion engine which obviates the 
need for throttling places as well as complicated de 
signs of the passages for the cooling medium. 

Still another object of the present invention resides 
in a cooling system for rotary piston internal combus 
tion engines which also improves the heat-up of the 
cooling medium after a cold start. 
A further object of the present invention resides in a 

cooling system for rotary piston internal combustion 
engines in which the different cooling circulations cool 
different areas of the housing with differing heat yield 
so as to optimize the cooling effect and match it to the 
local requirements. 
A further object of the present invention resides in a 

cooling system for a rotary piston internal combustion 
engine which assures uniform thermal expansion of the 
housing as well as improved gas-tightness between indi 
vidual housing parts. 
Another object of the present invention resides in a 

cooling system for rotary piston internal combustion 
engines which also improves the heating effect of the 
heater of the motor vehicle. 
These and other objects, features and advantages of 

the present invention will become more apparent from 
the following description when taken in connection 
with the accompanying drawing, which shows, for pur 
poses of illustration only, one embodiment in accor 
dance with the present invention, and wherein: 
FIG. 1 is a cross-sectional view through the casing of 

a rotary piston internal combustion engine in accor 
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4 
dance with the present invention taken at right angle to 
the engine axis, and 
FIG. 2 is a similar cross-sectional view through an 

end portion of the same rotary piston internal combus 
tion engine in accordance with the present invention. 

Referring now to the drawing wherein like reference 
numerals are used throughout the two views to desig 
nate like parts, the casing 1 of FIG. 1 is delimited 
toward the inside thereof by a two-arched trochoidal 
running surface 2, along which slides the rotating pis 
ton 4 with its piston corners 5 in the direction of arrow 
3. An inlet channel 6 and an exhaust channel 7 are ar 
ranged in the casing 1 along one longitudinal side. An 
aperture 8 for a spark plug (not shown) is provided in 
the casing 1 along the oppositely disposed longitudinal 
side while an aperture 9 for an injection nozzle (not 
shown) is provided between the aperture 8 for the 
spark plug and the inlet channel 6. Through-passage 
openings 10 for tie rods are provided distributed over 
the circumference which hold together the individual 
housing parts. 
The casing 1 is cooled by cooling media of different 

temperatures flowing in two cooling circulatory sys 
tems completely separate from one another. The cooler 
cooling medium which, for example, has a temperature 
of 75°C., flows through a cooling chamber 11 disposed 
in the casing 1 which extends along the entire longitudi 
nal side on which is disposed the spark plug, up to the 
trochoidal running surface 2. The opening 8 for the 
spark plug is surrounded by the cooling chamber 11. 
The inlet channel 12 into the cooling chamber 11 is lo 
cated at the end thereof, as viewed in the direction of 
rotation 3 of the piston 4, whereas the outlet channel 
13 is disposed at the other end so that the cooling me 
dium flows through the cooling chamber 11 opposite 
the direction of rotation 3 of the piston 4. 
A cooling chamber 14 of the second cooling circula 

tory system, whose cooling medium has a temperature 
of, for example, 130°C., adjoins the cooling chamber 
11 in the direction of rotation 3 of the piston 4 and ex 
tends up to the inlet channel 6 whereby it surrounds the 
exhaust channel 7. The inlet channel 15 into the cool 
ing chamber 14 is disposed in proximity to the inlet 
channel 12 of the other cooling chamber 11 whereas 
the outlet channel 16 is disposed in proximity of the 
inlet channel 6. The continuation of this outlet channel 
16 is represented by the channel 28 in the end part 17 
(FIG. 2) and possibly in the intermediate parts. The 
cooling medium of the two cooling circulations thus 
enter into the cooling chambers 11 and 14 within an 
area in which the combustion gases have the highest 
temperature and in which the largest heat quantity is 
thus produced, and flow in the cooling chambers 11 
and 14 toward those places in which the smallest heat 
quantity for the corresponding areas to be cooled is 
produced. 

In the end part 17 illustrated in FIG. 2 are also pro 
vided two cooling chambers 18 and 19 which belong to 
the same cooling circulations as the cooling chambers 
11 and 14, respectively. The cooling chamber 18 tra 
versed by the cooler cooling medium is disposed di 
rectly adjacent the cooling chamber 11 of the casing 1 
so that all cooling chambers 11, 18 belonging to this 
cooling circulation are arranged approximately aligned 
one behind the other as viewed in the direction of the 
center longitudinal axis 20 (FIG. 2) of the rotary piston 
internal combustion engine. The same is also true for 
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the inlet channels 21 and outlet channels 22 in relation 
to the inlet channels 12 and the outlet channels 13 in 
the casing 1. A very simple guidance and conduction of 
the cooling medium stream results there from. 
The cooling chamber 19 adjoins the cooling chamber 

18 in the direction toward the center of the rotary pis 
ton internal combustion engine. Ribs 27 arranged 
therein are to assure a good cooling medium guidance 
and conduction. The inlet channel 23 is disposed accu 
rately in front or to the rear of the inlet channel 15 
within the casing 1 whereas the outlet channel 24 is dis 
posed in proximity of the outlet channel 22. The con 
tinuation of the outlet channel 24 is represented by the 
channel 25 in the casing 1 (FIG. 1). The areas of the 
end part 17 not cooled by the cooling media of the two 
cooling circulations are cooled by lubricating oil which 
emerges out of the bearing of the piston 4 and leaves 
the housing by way of the aperture 26. 
As can be seen from the foregoing, the cooler me 

dium not only flows through the chamber 11 in the cas 
ing 1 but additionally flows through the end parts 17 
and possibly through intermediate parts of a multi-disk 
construction by way of chambers 18 located in those 
areas which directly adjoin the area traversed by the 
cooler cooling medium in the casing 1 by way of cham 
ber 11, the hotter cooling medium, in turn, not only 
flows through the chamber 14 in the casing 1, but also 
through the end parts 17 and possibly intermediate 
parts of a multi-disk construction by way of chambers 
19 located in those areas directly adjoining the areas of 
the chambers 18 in the direction toward the center lon 
gitudinal axis 20 of the rotary piston internal combus 
tion engine. 

In case the motor vehicle into which the rotary piston 
internal combustion engine is installed is equipped with 
a vehicle heater, then the hottest cooling medium 
which may be heated by the exhaust gases of the rotary 
piston internal combustion engine can be used to heat 
the heating medium of the vehicle heater. (See sche 
matic showing of the vehicle heater in FIG. 1). 
While I have shown and described only one embodi 

ment in accordance with the present invention, it is un 
derstood that the same is not limited thereto but is sus 
ceptible of numerous changes and modifications as 
known to those skilled in the art, and I therefore do not 
wish to be limited to the details shown and described 
herein but intend to cover all such changes and modifi 
cations as are encompassed by the scope of the ap 
pended claims. 
What is claimed is: 
1. A cooling system for cooling housing means of a 

rotary piston internal combustion engine of the type 
having housing means enclosing a combustion space 
within which a multi-lobed rotary piston rotates, the 
housing means including a casing means circumferen 
tially surrounding the piston, the casing means having 
an inwardly facing running surface engageable with 
outer portions of the lobes of the piston during rotation 
thereof, the engine including inlet and outlet channels 
for respectively accommodating entry of combustible 
materials into the combustion space and exit of exhaust 
gases from the combustion space, the running surface 
and piston being so configured and the inlet and outlet 
channels being so positioned that combustion gases of 
differing temperatures are in contact with different cir 
cumferential portions of the running surface during op 
eration of the engine; said cooling system comprising: 
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a first cooling circuit for accommodating circulation 
of a first cooling fluid, 

and a second cooling circuit for accommodating cir 
culation of a second cooling fluid, 

said first and second circuits being separate from one 
another, 

said first cooling circuit including a first cooling 
space formed in said casing means and extending 
adjacent a first portion of the circumference of said 
running surface with a cooling fluid inlet to said 
first cooling space positioned adjacent the circum 
ferential portion of the running surface which is in 
contact with the hottest combustion gases during 
operation of the engine, 

wherein said first cooling space extends around the 
circumference of said running surface in a direc 
tion opposite the rotational direction of the piston 
from said cooling fluid inlet to a cooling fluid outlet 
positioned adjacent the circumferential portion of 
the running surface which is in contact with the 
coolest combustion gases during operation of the 
engine. 

2. A cooling system according to claim 1, wherein 
said second cooling circuit includes a second cooling 
space formed in said casing means and extending adja 
cent a second portion of the circumference of said run 
ning surface which is circumferentially spaced from 
said first portion of the running surface. 

3. A cooling system according to claim 2, wherein 
said second cooling space extends in the direction of 
rotation of the piston from a cooling fluid inlet thereof 
located adjacent the cooling fluid inlet of said first 
cooling space to a cooling fluid outlet thereof. 
4. A cooling system according to claim 3, wherein 

said running surface includes openings for said inlet 
and outlet channels and for said ignition means, 
wherein the openings for said inlet and outlet channels 
are disposed at the opposite side of said combustion 
space with respect to said opening for the ignition 
means, and wherein said inlets for said first and second 
cooling spaces are positioned intermediate the opening 
for the ignition means and the opening for the outlet 
channel as seen in the direction of rotation of the pis 
tion. 

5. A cooling system according to claim 4, wherein the 
opening for the outlet channel, the opening for the inlet 
channel, and the opening for the ignition means are se 
rially arranged with respect to one another as seen in 
the direction of rotation of the piston. 

6. A cooling system according to claim 5, wherein the 
outlet for the first cooling space is disposed between 
said opening for the ignition means and said opening 
for the inlet channel. 

7. A cooling system according to claim 6, wherein the 
outlet for the second cooling space is disposed at the 
side of the opening for the outlet channel closest to the 
opening for the ignition means as seen in the direction 
of rotation of the piston. 

8. A cooling system according to claim 7, wherein 
said second cooling circuit includes further cooling 
spaces formed in said casing means between said open 
ings for the inlet and outlet channels and adjacent the 
outlet for said first cooling space. 

9. A cooling system according to claim 4, wherein 
said second cooling circuit includes further cooling 
spaces formed in said casing means between said open 
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ings for the inlet and outlet channels and adjacent the 
outlet for said first cooling space. 

10. A cooling system according to claim 5, wherein 
said running surface is of two-arched trochoidal con 
struction, wherein said piston is a three lobed piston, 
and wherein the first cooling fluid is maintained cooler 
than the second cooling fluid. 

11. A cooling system according to claim 1, wherein 
said running surface is of two-arched trochoidal con 
struction, wherein said piston is a three lobed piston, 
and wherein the first cooling fluid is maintained cooler 
than the second cooling fluid. 

12. A cooling system according to claim 9, wherein 
said running surface is of two-arched trochoidal con 
struction, wherein said piston is a three lobed piston, 
and wherein the first cooling fluid is maintained cooler 
than the second cooling fluid. 

13. A cooling system according to claim 12, wherein 
the cooling spaces of said second circuit which is lo 
cated adjacent the outlet of the first cooling space is lo 
cated adjacent an area of the combustion space where 
the combustion gases are experiencing the beginning of 
the suction cycle. 

14. A cooling system, for cooling housing means of 
a rotary piston internal combustion engine of the type 
having housing means enclosing a combustion space 
within which a multi-lobed rotary piston rotates, the 
housing means including a casing means circumferen 
tially surrounding the piston, the casing means having 
an inwardly facing running surface engageable with 
outer portions of the lobes of the piston during rotation 
thereof, the engine including inlet and outlet channels 
for respectively accommodating entry of combustible 
materials into the combustion space and exit of exhaust 
gases from the combustion space, the running surface 
and piston being so configured and the inlet and outlet 
channels being so positioned that combustion gases of 
differing temperatures are in contact with different cir 
cumferential portions of the running surface during op 
eration of the engine; said cooling system comprising: 
a first cooling circuit for accommodating circulation 
of a first cooling fluid, 

and a second cooling circuit for accommodating cir 
culation of a second cooling fluid, 

said first and second circuits being separate from one 
another, 

said first cooling circuit including a first cooling 
space formed in said casing means and extending 
adjacent a first portion of the circumference of said 
running surface with a cooling fluid inlet said first 
cooling space positioned adjacent the circumferen 
tial portion of the running surface which is in 
contact with the hottest combustion gases during 
operation of the engine, 

wherein said housing means includes an end part ad 
jacent said casing means for laterally closing an 
axial end of said combustion space, wherein said 
first cooling circuit includes a cooling space 
formed in said end part, wherein said second cool 
ing circuit includes a cooling space formed in said 
end part, and wherein the cooling space in said end 
part of said first cooling circuit is axially aligned 
and immediately adjacent the first cooling space. 

15. A cooling system according to claim 14, wherein 
the cooling space in said end part of said second cool 
ing circuit extends circumferentially adjacent to and 
radially inwardly of said cooling space in said end part 

O 

5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
of said first cooling circuit such that both of said cool 
ing spaces in said end part are disposed at the same side 
of the rotational axis of the piston. 

16. A cooling system according to claim 15, wherein 
the flow of cooling fluid in both of said cooling spaces 
in said end part is in the same circumferential direction 
with respect to the direction of rotation of the piston. 

17. A cooling system according to claim 16, wherein 
the circumferential extent of the cooling space in said 
end part of said second cooling circuit is greater than 
the circumferential extent of the cooling space in said 
end part of said first cooling circuit with the respective 
inlets and outlets of the cooling space of said second 
cooling circuit spaced circumferentially outside of the 
respective inlets and outlets of the cooling space of said 
first cooling circuit. 

18. A cooling system according to claim 17, wherein 
said end part includes lubricant accommodating space 
over portions thereof unoccupied by the cooling spaces 
of said first and second cooling circuits for accommo 
dating flow of lubricant through said end part, which 
lubricant communicates with lubricating means for the 
piston. 

19. A cooling system according to claim 15, wherein 
said running surface is of two-arched trochoidal con 
struction, wherein said piston is a three lobed piston, 
and wherein the first cooling fluid is maintained cooler 
than the second cooling fluid. 

20. A cooling system according to claim 10, further 
comprising a vehicle heater means, wherein said sec 
ond cooling circuit includes means for accommodating 
heat exchange between the second fluid medium and 
said vehicle heater means, and wherein said second 
cooling medium is maintained at a higher temperature 
than is said first cooling medium. 
21. A cooling system according to claim 1, wherein 

said first fluid medium is maintained cooler than said 
second fluid medium, 
22. A cooling system for cooling housing means of a 

rotary piston internal combustion engine of the type 
having housing means enclosing a combustion space 
within which a multi-lobed rotary piston rotates, the 
housing means including a casing means circumferen 
tially surrounding the piston and an end part adjacent 
said casing means for laterally closing an axial end of 
said combustion space, the casing means having an in 
wardly facing running surface engageable with outer 
portions of the lobes of the piston during rotation 
thereof, the engine including inlet and outlet channels 
for respectively accommodating entry of combustible 
materials into the combustion space and exit of exhaust 
gases from the combustion space, the running surface 
and piston being so configured and the inlet and outlet 
channels being so positioned that combustion gases of 
differing temperatures are in contact with different cir 
cumferential portions of the running surface during op 
eration of the engine, said cooling system comprising: 
a first cooling circuit for accommodating circulation 
of a first cooling fluid, 

and a second cooling circuit for accommodating cir 
culation of a second cooling fluid, 

said first and second circuits being separate from one 
another, 

said first and second cooling circuits including re 
spective separate cooling spaces formed in said end 
part, the cooling space in said end part of said sec 
ond cooling circuit extending circumferentially ad 
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jacent to and radially inwardly of said cooling 
space in said end part of said first cooling circuit 
such that both of said cooling spaces in said end 
part are disposed at the same side of the rotational 
axis of the piston. 

23. A cooling system according to claim 22, wherein 
said first cooling circuit includes a first cooling space 
formed in said casing means and extending adjacent a 
first portion of the circumference of said running sur 
face, and wherein the cooling space in said end part of 10 
said first cooling circuit is axially aligned and immedi 
ately adjacent the first cooling space. 
24. A cooling system according to claim 22, wherein 

the flow of cooling fluid in both of said cooling spaces 
in said end part is in the same circumferential direction 
with respect to the direction of rotation of the piston. 
25. A cooling system according to claim 24, wherein 

the circumferential extent of the cooling space in said 
end part of said second cooling circuit is greater than 
the circumferential extent of the cooling space in said 
end part of said first cooling circuit with the respective 
inlets and outlets of the cooling space of said second 
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cooling circuit spaced circumferentially outside of the 
respective inlets and outlets of the cooling space of said 
first cooling circuit. 
26. A cooling system according to claim 22, wherein 

said running surface is of two-arched trochoidal con 
struction, wherein said piston is a three lobed piston, 
and wherein the first cooling fluid is maintained cooler 
than the second cooling fluid. 
27. A cooling system according to claim 25, wherein 

said end part includes lubricant accommodating space 
over portions thereof unoccupied by the cooling spaces 
of said first and second cooling circuits for accommo 
dating flow of lubricant through said end part, which 
lubricant communicates with lubricating means for the 
piston. 
28. A cooling system according to claim 27, wherein 

said running surface is of two-arched trochoidal con 
struction, wherein said piston is a three lobed piston, 
and wherein the first cooling fluid is maintained cooler 
than the second cooling fluid. 
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