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1. 

RADAL PSTON MACHINE 

BACKGROUND OF THE INVENTION 

The present invention relates to a piston machine in 
general, and in particular to a radial piston machine. 
Still more specifically, the invention relates to a hy 
draulic radial piston machine. 
Radial piston machines are known which are of the 

type wherein an eccentric shaft turns and engages pis 
ton shoes of radially extending pistons, so that as the 
shaft turns in sliding engagement with the piston shoes, 
the pistons are reciprocated in radial direction. The pis 
tons are surrounded by cylinder sleeves the radially 
outer ends of which are supported by a surrounding sta 
tionary member. 
These prior-art radial piston machines are usually 

used as low-speed high-torque hydraulic motors, be 
cause due to the contact between the eccentric shaft 
and the piston shoes, the losses due to friction and the 
wear between the piston shoe and the eccentric must 
be reduced to a minimum. As a general rule, these ra 
dial piston machines are controlled with the aid of a ro 
tary slide valve which governs the fluid flow in them 
and is coupled with the eccentric shaft. This is accept 
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larly good suction conditions. The location of the inlet 
and outlet valve means in this manner directly at the 
head or outer end of the respective cylinder sleeves 
provides favorable conditions for proper operation of 
the radial piston machine as a pump. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in 
the appended claims. The invention itself, however, 
both as to its construction and its method of operation, 
together with additional objects and advantages 
thereof, will be best understood from the following de 
scription of specific embodiments when read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 
The single FIGURE is an axial section through a ra 

dial piston machine embodying the invention. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

The FIGURE shows an exemplary embodiment of 
the radial piston machine of the type under discussion, 
provided with the novel invention. Reference numeral 
1. identifies a shaft which turns about its longitudinal 

able where these machines are used as hydraulic mo- 25 axis and is provided with an eccentric 2. The shaft 1 is 
tors, but such control cannot be used if the machine 
were to be employed as a pump, because a rotary valve 
control does not permit the machine to have the suc 
tion which is required when the machine is to operate 
as a pump. 
While it is desirable to be able to operate this type of 

rotary piston machine as a pump, no construction has 
heretofore become known which satisfactorily permits 
such operation, especially with respect to the control of 
the fluid flow through the machine. 

SUMMARY OF THE INVENTION 

It is, therefore, a general object of the invention to 
overcome this disadvantage of the prior art. 
More particularly, it is an object of the invention to 

provide a radial piston machine of the type outlined 
above, which can be satisfactorily operated as a pump. 

Still more specifically, it is an object of the invention 
to provide such a radial piston machine which is pro 
vided with a control for the fluid flow which makes it 
possible to operate such a machine satisfactorily as a 
pump. 
An additional object of the invention is to provide 

such a radial piston machine which is of relatively sim 
ple and therefore reliable construction, and which has 
a maximum possible capability for self-priming suction. 

In keeping with these objects and with others which 
will become apparent hereafter, one feature of the in 
vention resides, in a radial piston machine, in a combi 
nation which comprises stationary members having 
each an inwardly directed part-spherical surface, a plu 
rality of radially oriented pistons, a plurality of cylinder 
sleeves each surrounding one of the pistons for free rel 
ative sliding movement, each of these cylinder sleeves 
having a radially outer end which engages and sur 
rounds a portion of the respective part-spherical sur 
face, and inlet and outlet valve means in the stationary 
member and at the respective portions of the part 
spherical surface. 

It is advantageous if the valve body of the suction or 
intake valve extends directly into the interior of the re 
spective cylinder sleeve, because this produces particu 
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journalled at the axially spaced portions 1a and 1b in 
slide bearings which are mounted on a housing com 
posed of two housing sections 4, 5. These housing sec 
tions are provided in their contacting edge faces with 
a pair of circumferentially extending grooves 39 in 
which a sealing member 38 is located, so as to seal the 
junction of the housing sections 4 and 5. A shaft seal 
6 seals the point of exit of the shaft 1 from the housing 
section 4. 
Located within the housing are stationary annular 

members 17, and located radially inward of the mem 
bers 17 is a plurality of radially distributed pistons and 
cylinder sleeves. Since the invention can be understood 
from the description of one of the pistons and cylinder 
sleeves, and since the manner in which the others are 
arranged radially inwardly of the members 17 is con 
ventional in radial piston machines, only one piston 13 
and its associated cylinder sleeve 14 and member 17 
have been illustrated. Each piston 13 cooperates with 
a piston shoe 7 which is in sliding contact with the ec 
centric 2 and in axial direction of the shaft 1 is sup 
ported against displacement by a pair of sliding rings 9 
which in turn are supported on the surface portions 4a 
and 5a of the housing sections 4 and 5, respectively. 
The piston shoe 7 is connected with its associated pis 
ton 13 by means of a connection which is here in form 
of a threaded bolt 12. The connection between the pis 
ton shoe and the piston is therefore rigid. However, the 
bolt 12 is so dimensioned or else may be appropriately 
weakened by providing it with grooves or the like, that 
in the event of, for example, excessively high frictional 
forces that might develop between eccentric 2 and pis 
ton shoe 7, the piston shoe 7 will be able to separate 
from its associated piston 13 due to the bolt 12 shearing 
off, so that further reciprocation of the piston 13 is pre 
cluded to prevent the possibility that still more damage 
might occur. 
The piston 13 is surrounded by a cylinder sleeve 14, 

the radially outer end of which is formed with an annu 
lar conically configurated sealing face which cooper 
ates with the part-spherical inwardly directed surface 
16 of the member 17. The latter is provided at two axi 
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ally opposite sides with a pair of oppositely located cy 
lindrical projections 18a, 18b which are matingly re 
ceived in corresponding bores 19a, 19b formed in the 
housing sections 4 and 5, respectively. To properly fix 
the position of the surface 16 with respect to the cylin 
der sleeves 14, the member 17 is provided with a pin 
20 which is guided in an axially extending slot 21 of the 
housing section 4. A bolt or screw 34 is threaded 
through an opening in the housing section 4 into the 
projection 18a in order to fix the same and thereby the 
member 17 firmly in the housing. 
The wall of the member 17 is formed with an outlet 

channel 16a for the cylinder space 24 which is formed 
in the cylinder sleeve 14; the channel 16a extends first 
outwardly and then substantially at a right angle in axial 
direction of the member 17, to form an enlarged por 
tion 16d, an inclined annular surface 16b being pro 
vided at the point where the smaller diameter of the 
channel merges with the larger diameter of the en 
larged portion 16d. The enlarged portion 16d in turn 
merges with an internally threaded portion 16c that ex 
tends to the exterior of the machine and into which a 
nipple 25 having a central bore 25a is threaded. A valve 
member 26, here in form of a spherical member, is ac 
commodated with some radial play in the enlarged por 
tion 16b and is pressed by a relatively weak spring 27 
against the surface 16b which thus acts as a valve seat. 
This means that the member 26 together with the sur 
face 16b constitutes the pressure valve for the cylinder 
space 24 through which fluid may be vented from the 
cylinder space 24. 
A tube 28 is soldered into or otherwise secured to the 

projection 18b and communicates with the enlarged 
portion 16d of the channel 16a downstream of the 
valve member 26. This tube 28, together with the oth 
ers which are not illustrated (it will be appreciated that 
such a tube is provided for each combination of a pis 
ton 13 and associated cylinder sleeve 14) connects the 
outlet 30 of the pump with all cylinder and piston com 
binations, since all of these tubes are in communication 
with one another and thus with the outlet 30. 
Adjacent the channel 16a, the member 17 is formed 

with a channel 8 which extends to the interior 37 of the 
housing formed by the sections 4 and 5. The inner end 
8a of the channel 8 is closed by a valve member 32 
which is located within the actual cylinder space 24 of 
the cylinder sleeve 14 and which, together with the 
inner end 8a and a relatively weak contraction spring 
whose outer convolution 33a is supported on a shoul 
der 8b formed in the channel 8, constitutes the suction 
inlet valve. The spring holds the valve member 32 
against the inner end 8a but permits it to be moved in 
wardly of the cylinder space 24 when suction develops 
in the latter. 
Reference numeral 49 identifies the inlet opening for 

the interior 37 of the housing 4, 5. 
The cylinder sleeve 14 is provided in the region of its 

radially outer end with an outwardly extending flange 
40 which is engages by a helical spring 41 the opposite 
axial end of which is identified with reference numeral 
41a and bears upon the piston shoe 7, thus pressing the 
sealing face 15 of the cylinder sleeve 14 against the 
part-spherical surface 16. 
When, due to rotation of the shaft 1, the eccentric 2 

moves from the lower-dead center point to the upper 
dead-center point (the latter is shown in the drawing), 
the piston 13 moves from its radially inwardly retracted 
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4 
position to its radially outwardly extended position 
which is shown in the drawing. During this movement 
the cylinder sleeve 14 shifts with its sealing edge 15 on 
the surface 16 counter to the direction of rotation of 
the shaft 1. The fluid which is expelled from the cylin 
der space 24 as a result of the reciprocation of the pis 
ton 13 during this movement, is forced into the channel 
16a displacing the valve member 26 from its valve seat 
against the force of the spring 27 so that it can escape 
via the bore 25 into a conduit communicating with the 
same, for instance a conduit leading to a hydraulic sys 
tem. The force with which the sealing face 15 of the 
sleeve 14 during this movement of the piston 13 against 
the part-spherical surface 16 can be calculated as the 
product of the area of the annular face F of the sleeve 
14 and the pressure which exists in the cylinder space 
24. The size of the annular face F is determined by the 
diameter difference between the sealing face 15 and 
the inner diameter of the sleeve 14. 
When subsequently the eccentric 2 moves from the 

upper dead-center point towards the lower dead-center 
point, the associated inward retraction of the piston 13 
provides suction which lifts the valve member 32 off 
the inner end 8a of the channel 8 against the opposing 
force of the spring which holds the valve member 32, 
and thus permits an inflow of additional fluid from the 
housing space 37 via the channel 8 whose outer end 
communicates with the space 37, so that this fluid can 
enter into the cylinder space 24. During this movement 
the sealing edge 15 of the cylinder sleeve 14 shifts on 
the part-spherical surface 16 through a small angular 
distance in the direction of rotation of the shaft 1. Due 
to the fact that during the rotation of the eccentric 2 
the sealing face 15 of the sleeve 14 performs a pivoting 
movement on the part-spherical surface 16, without the 
sealing face 15 lifting off the surface 16, a reliable oper 
ation of the radial piston machine in a pumping mode 
is assured. Furthermore, a reliable engagement of the 
piston shoe 7 with the eccentric is guaranteed in all po 
sitions of the eccentric. Assurance against lifting-off of 
the sealing face 15 of the sleeve 14 from the surface 16 
is provided during the pressure of expulsion stroke by 
the pressing of the sealing face 15 against the surface 
16 due to the force acting at the surface F in combina 
tion with the force of the spring 41, and during the suc 
tion stroke due to the force of the spring 41 alone. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also find 
a useful application in other types of constructions dif 
fering from the types described above. 
While the invention has been illustrated and de 

scribed as embodied in a radial piston machine, it is not 
intended to be limited to the details shown, since vari 
ous modifications and structural changes may be made 
without departing in any way from the spirit of the pres 
ent, invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for var 
ious applications without omitting features that, from 
the standpoint of prior art, fairly constitute essential 
characteristics of the generic or specific aspects of this 
invention. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims: 
1. In a radial piston machine, a combination compris 

ing a housing; a shaft having an eccentric portion and 
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being rotatably mounted in said housing; a plurality of 
radially oriented pistons mounted within said housing 
and each having an inner end; a piston shoe connected 
to the inner end of each piston in sliding engagement 
with said eccentric portion of said shaft; a plurality of 
cylinder sleeves, each surrounding one of said pistons 
for free sliding movement relative thereto, each of said 
cylinder sleeves having a radially outer end; a station 
ary member for each of said cylinder sleeves and hav 
ing an inwardly directed part-spherical surface, a por 
tion of which being engaged and surrounded by the ra 
dially outer end of the respective cylinder sleeve; bias 
ing means biasing each of said cylinder sleeves into en 
gagement with said part-spherical surface; inlet and 
outlet valve means in each member at the respective 
portion of said part-spherical surface which is sur 
rounded by said outer end of the respective cylinder 
sleeve, said inlet valve means comprising a valve mem 
ber located within said cylinder sleeve and spring 
means connected to said valve member at the side 
thereof facing away from said cylinder sleeve for bias 
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6 
ing the valve member into engagement with said sta 
tionary member. 

2. A combination as defined in claim 1, further com 
prising connecting means connecting each piston shoe 
with its associated piston and defining between them a 
weakened zone. 

3. A combination as defined in claim 2, wherein said 
connecting means comprises a threaded bolt for each 
piston shoe and associated piston. 

4. A combination as defined in claim 1, wherein said 
housing has two sections surrounding said member and 
having a pair of oppositely located recesses; said mem 
ber having a pair of oppositely located outwardly ex 
tending projections each of which is matingly received 
in one of said recesses. 

5. A combination as defined in claim 4, wherein said 
member is formed with a fluid channel which commu 
nicates with said outer ends of the respective cylinder 
sleeves; and wherein one of said projections is formed 
with an outlet which communicates with said channel. 
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