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57) ABSTRACT 

A floating bearing ring is disposed between each bear 
ing surface of the fixed pin and the guide member for 
the pistons and in spaced relation to each. The clear 
ance of the bearing rings from the pin bearing surfaces 
is less than the clearance of the bearing rings from the 
guide member. Upon heating of the pin, the bearing 
rings simultaneously heat up to the same temperature 
to maintain their clearance. This prevents seizing of the 
bearing rings and, in turn, the guide member on the pin 
during use. w 

6 Claims, 1 Drawing Figure 
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HYDRosTATIC PISTON MACHINE HAVING 
SMALL CLEARANCES BETWEEN BEARNG 

SURFACES 

This invention relates to a hydrostatic piston ma 
chine. 
Hydrostatic piston machines are known to have a 

cylinder block which is rotatable about a pin or pivot 
and pistons which are guided in the periphery of the 
cylinder block and which are distributed radially of the 
pin or pivot. The outer end of each piston usually has a 
foot with a plane bearing surface guided along a plane 
guide surface of a guide member. The guide surfaces 
are, in turn, disposed tangentially to a circular cylindri 
cal surface which is eccentric of the axis of the cylinder 
block, the guide member being mounted to rotate 
about the axis of the circular cylindrical surface on at 
least one bearing surface of a pin or pivot. The bearing 
surface is also usually provided with a lubricant feed. A 
piston machine of this kind is disclosed, for example, in 
Swiss Patent Specification 540,427. 
A piston machine of this kind has also been known in 

which the guide member is formed with bores by means 
of which the guide member is mounted on a pin pro 
vided with a lubricant feed, preferably via lubricating 
pockets after the style of a hydrostatic bearing. In a 
machine of this kind, particularly if intended for high 
pressures, the clearance between the pin and the bore 
of the guide member must be kept at a minimum to 
avoid excessive losses due to escaping oil. However, a 
difficulty arises in that the pin generally heats up much 
more than the guide member during operation so that 
there is a risk of the bearing seizing. 
Accordingly, it is an object of the invention to avoid 

seizing in a hydrostatic piston machine. 
It is another object of the invention to reduce the 

amount of hydraulic pressure medium loss in a hydro 
static piston machine to a minimum. 

It is another object of the invention to utilize rela 
tively small bearing clearances in a hydrostatic piston 
machine. 

It is another object of the invention to reduce wear in 
a hydrostatic piston machine. 

Briefly, the invention provides a hydrostatic piston 
machine which has a pin including at least one bearing 
surface and a piston guide member rotatably mounted 
about the pin with a bearing ring between the bearing 
surface and guide member and in spaced relation to the 
bearing surface and guide member. The bearing ring is 
disposed with a clearance from the pin bearing surface 
which is of less dimension that the clearance from the 
guide member. In addition, a means is provided for 
feeding lubricant to the bearing surface of the pin. 

In a construction of this kind, the pin, or pivot, is 
surrounded by a bearing ring of small mass which is, 
therefore, rapidly heated up together with the pin dur 
ing operation to the same temperature. The resulting 
thermal expansion is rendered possible by the greater 
clearance of the ring in the bore of the guide member. 
Since the outer surface of the ring and the inner surface 
of the bore of the guide member are lubricated to a 
lesser degree and have a larger diameter, there is a 
greater moment of friction between them than between 
the ring and the pin. The ring therefore tends to rotate 
relative to the pin and remain stationary in the guide 
member although relatively small movements are possi 
ble. 
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2 
The pin bearing surface may be provided in a manner 

known perse with lubricating pockets for a hydrostatic 
lubricating system. However, in the case of relatively 
low pressure, hydro-dynamic lubrication may be pro 
vided. 
In a simple embodiment, the pin bearing surface is 

constructed eccentrically of a pin portion about which 
a cylinder block for movable pistons is rotatable. If, 
however, the eccentricity of the bearing surface in 
relation to this pin portion is to be adjustable, the bear 
ing surface may be constructed on some other part. 
The pin, guide member and bearing ring may prefer 

ably all consist of a material having the same coeffici 
ent of thermal expansion. This creates simple condi 
tions for manufacture and operation. The ring may be 
made from the same material, since the ring assumes 
substantially the same temperature as the pin during 
operation. Hence, the expansion of the ring is equal to 
the expansion of the pin so that the clearance remains 
practically unchanged. 
These and other objects and advantages of the inven 

tion will become more apparent from the following 
detailed description and appended claims taken in con 
junction with the accompanying drawing in which: 
The single FIGURE illustrates an axial section of a 

hydrostatic piston machine according to the invention. 
As shown in the drawing, the hydrostatic piston ma 

chine has a pin or pivot 1 about which a cylinder block 
2 is rotatable. The pin 1 is secured in a housing (not 
shown) on a longitudinal axis A and includes an eccen 
tric portion 8 about which the cylinder block 2 is rotat 
able. This portion 8 has an axis B which is eccentric to 
the axis A. 
The cylinder block 2 includes a plurality of chambers 

10 in which pistons 3 are movably mounted. Each pis 
ton 3 has an outer end at which a foot 4 with a plane 
bearing surface 5 is mounted. 
A guide member 7 having a plurality of plane guide 

surfaces 6 disposed tangentially of a circular cylinder 
having an axis coincident with axis A is mounted on the 
pin 1 about the cylinder block 2. As shown, each foot 
4 is guided along a respective guide surface 6 of the 
guide member 7 in a known manner. 
As is known, the eccentricity e of the axes A and B 

results in pumping movements of the pistons 3 in man 
ner known perse on common rotation of the cylinder 
block 2 and guide member 7 about their axes A and B. 
This results in a change of volume of the cylinder 
chambers 10 which are adapted to be connected to 
conduits for a hydraulic pressure medium via ducts 11 
in the cylinder block 2 and ducts 12, 13 in the pin 1,8. 
The machine can operate either as a pump or as a 
motor depending upon the arrangement. The principle 
of operation of the machine is described in greater 
detail in the Swiss Patent Specification 540,427, so 
further detailed discussion is not believed to be neces 
sary. 
As will be apparent from the FIGURE, the guide 

member 7 has side walls 14 which are formed with 
bores 15 in which bearing rings 16 are disposed. The 
bearing rings 16 circumferentially enclose bearing sur 
faces 17 of the pin 1. Each ring 16 is disposed in spaced 
relation to the guide member 7 and a bearing surface 
17. In addition, the clearance of each ring 16 from a 
bearing surface 17 is of less dimension than the clear 
ance of each ring 16 from the guide member 7. As will 
also be apparent from the FIGURE, a means for feed 
ing lubricant to the bearing surfaces 17 is provided. 
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3. 
This means includes pockets 18 in the bearing surfaces 
17 for hydrostatic lubrication. These pockets, 18 are 
connected in known manner to ducts 12, 13 via ducts 
20. The guide member 7 is also provided with teeth 19 
on the exterior to receive or deliver a torque. 
The clearance between the bearing surface 17 and 

the bore of a ring 16 is defined by the difference be 
tween the diameters Dz of the bearing sufrace 17 and 
Dr of the ring 16. The clearance between the bearing 
ring 16 and the bore 15 is defined by the difference Dg 
- Da, where Da is the outside diameter of a ring 16 and 
Dg the inside diameter of a bore 15. The clearance (Dr 
- Dz) is less than the clearance (Dg - Da). The clear 
ance (Dr - Dz) may be the smallest clearance which, 
disregarding temperature differences, allows prefect 
hydrostatic mounting of the ring 16 on the bearing 
surface 17 of the pin 1. This results in minimum losses 
during operation due to escape of hydrostatic pressure 
medium, preferably oil, from the bearing. If the pin 1 
heats up, the rings 16 assume practically the same tem 
perature simultaneously. The clearance (Dr - Dz) 
therefore remains unchanged. Only the clearance (Dg 
Da) decreases, and this clearance can be selected to 

have an appropriately large value. The perfect lubrica 
tion between the ring 16 and the pin 1 means that the 
ring 16 rotates about the pin 1 and not in the guide 
member 7. The ring 16 remains practically immovable 
in relation to the guide member 7 because the direction 
of the force by which the guide member 7 bears against 
the pin 1 is unchanged during operation. 

In one embodiment of the machine with a 100 milli 
meter (mm) diameter for the pin 1 and the bearing 
surface 17, the clearance (Dr - DzaO.02 to 0.04 milli 
meters (mm) and the clearance (Dg - Da ) was 0.1 
millimeters (mm). 
Since the provision of the rings 16 eliminates the 

influence of thermal expansion, all the parts of the 
machine may be made from a material having the same 
thermal expansion, preferably steel. This gives advan 
tages in production and wear. 

It is to be noted that due to the clearances between 
the bearing rings 16 and the pin 1 and guide member 7, 
two types of lubrication occur. That is, a hydrostatic 
lubrication occurs between the rings 16 and the bearing 
surfaces 17 of the pin 1 while hydrodynamic lubrica 
tion occurs between the rings 16 and the bores 15 in 
the guide member 7. This latter hydrodynamic lubrica 
tion occurs during any movement of the rings 16 rela 
tive to the guide member 7. In a sense, during the for 
mation of such a dual lubrication effect, the bearing 
rings 16 act as floating rings. 
What is claimed is: 
1. A hydrostatic piston machine comprising 
a pin having at least one bearing surface; 
a guide member having a plurality of plane guide 
surfaces disposed tangentially of a circular cylinder 
having an axis, said guide member being rotatably 
mounted about said axis; 

a cylinder block rotatably mounted on said pin; 
a plurality of movably mounted pistons in said cylin 
der block disposed radially of said block, each said 
piston having a foot including a plane bearing sur 
face guided on a respective guide surface of said 
guide member; 

a bearing ring disposed between said guide member 
and said bearing surface in spaced relation to each 
of said guide member and bearing surface, said ring 
having a first clearance from said bearing surface 
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4 
of less dimension than a second clearance from 
said guide member, said first clearance being suffi 
cient to allow hydrostatic mounting of said ring on 
said bearing surface and said second clearance 
being sufficient to permit thermal expansion of said 
pin and said bearing ring, said first and second 
clearances being dimensioned such that said bear 
ing ring rotates relative to said pin and remains 
stationary in said guide member; and 

means including lubricating pockets in said bearing 
surface for feeding lubricant to said bearing surface 
to form a hydrostatic bearing. 

2. A hydrostatic piston machine as set forth in claim 
1 wherein said pin supports said cylinder block or a 
portion having an axis eccentric to the axis. of said 
bearing surface. 

3. In a hydrostatic piston machine having a pin in 
cluding at least one bearing surface and a piston guide 
member rotatably mounted about said pin, a bearing 
ring disposed between said bearing surface and said 
guide member in spaced relation to said bearing sur 
face and said guide member, said ring having a first 
clearance from said bearing surface of less dimension 
than a second clearance from said guide member, said 
first clearance being sufficient to allow hydrostatic 
mounting of said ring on said bearing surface and said 
second clearance being sufficient to permit thermal 
expansion of said pin and said bearing ring, said first 
and second clearances being dimensioned such that 
said bearing ring rotates relative to said pin and re 
mains stationary in said guide member and means for 
feeding lubricant to said bearing surface to form a 
hydrostatic bearing, said means including lubricating 
pockets in said bearing surface. 

4. In a hydrostatic piston machine as set forth in 
claim 5, wherein said bearing surface has a diameter of 
100 millimeters, said first clearance has a radial dimen 
sion of from 0.02 to 0.04 millimeters and said second 
clearance has a radial dimension of 0.1 millimeters. 

5. In a hydrostatic piston machine as set forth in 
claim 5, wherein said pin, bearing ring and guide mem 
ber are made of a material having the same coefficient 
of thermal expansion. 

6. A hydrostatic piston machine comprising 
a pin having at least one bearing surface; 
a guide member having a plurality of plane guide 

surfaces disposed tangentially of a circular cylinder 
having an axis, said guide member being rotatably 
mounted about said axis; 

a cylinder block rotatably mounted on said pin; 
a plurality of movably mounted pistons in said cylin 
der block disposed radially of said block, each said 
piston having a foot including a plane bearing sur 
face guided on a respective guide surface of said 
guide member; 

a bearing ring disposed between said guide membe 
and said bearing surface in spaced relation to each 
of said guide member and bearing surface, said ring 
having a first clearance from said bearing surface 
of less dimension than a second clearance from 
said guide member, said pin, bearing ring and guide 
member being made of a material having the same 
coefficient of thermal expansion; and 

means including lubricating pockets in said bearing 
surface for feeding lubricant to said bearing surface 
to form a hydrostatic bearing. 
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