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_1 POWER TRANSMISSION 
In the copending patent application of Edward J. 

Chondzinski for Power Transmission, Ser. No. 
101 ,647, ?led Dec. 28, 1970, there is disclosed an axial 
piston pump or motor unit of the type having a revolv 
ing cylinder barrel mounted to ?nd itsown seat against 
a stationary valve plate in which means are provided 
for reducing the volume of ?uid which circulates with 
the rotating cylinder barrel and pistons by reason of 
frictional drag. This reduces the magnitude of the fluid 
pressure forces acting on the cylinder barrel and which 
tend to tip it off from the valve plate and results in a sig 
ni?cant increase in the maximum operating speed of a 
given unit. While this is a step in the right direction and 
signi?cantly improves the performance of units using 
that invention, such units are nevertheless subject to 
residual ?uid pressure forces tending to tip the cylinder 
barrel, even though those forces are of reduced mag 
nitude. 
The present invention aims to further improve the 

performance of axial piston pump or motor units by so 
directing the circulating ?uid in the casing of the unit as 
to produce ?uid pressure forces acting on the cylinder 
barrel in opposite directions and of substantially equal 
magnitude, thus substantially eliminating tipping forces 
on the cylinder barrel resulting from hydrostatic pres 
sure of the circulating ?uid. 

This is achieved‘ in a hydraulic pump or motor of the 
swash plate type having a revolving cylinder barrel car 
rying axial pistons which transmit the driving torque as 
cantilevers and which has a drive shaft and a valve plate 
perpendicular thereto with the cylinder barrel con 
nected to the shaft with freedom to ?nd its seat against 
the valve plate, by the provision of the improvement 
which includes a casing having an interior con?gura 
tion surrounding the cylinder barrel which iseccentric 
in relation to the cylinder barrel and provides a nar 
rower clearance for ?uid circulation at the region of 
maximum piston extension than the clearance at the re 
gion of minimum piston extensionln the drawing: 

FIG. 1 is a longitudinal cross section of a piston 
pump or motor unit incorporating a preferred form of 
the present invention. 

FIG. 2 is a sectional view taken along line 2-2 of 
FIG. 1. 
FIG. 3 is a diagrammatic view illustrating the prin 

cipal forces acting on the cylinder barrel. 
Referring to FIG. 1, a typical axial piston pump or 

motor unit has a casing 10 and a valve plate 12 within 
which a drive shaft 1'4 is journalled on bearings 16 and 
18. Inlet and outlet connections 20 are provided in the 
valve plate 12 which lead to the usual arcuate commu 
tating ports in the ?at surface 22 of the valve plate 12. 
The casing 10 includes a ?xed swash plate 24 around 
which piston shoes 26 slide, carrying the pistons 28 
which project from their respective cylinder bores 30 in 
a revolving cylinder barrel 32. The barrel 32 is con 
nected to the shaft 14 by a spline 34 which allows a 
slight amount of universal action which permits the 
barrel 32 to ?nd its own seat against the ?at valving sur 
face 22 of the valve plate 12. A spring 36 acts to hold 
the cylinder barrel in contact with the valve plate with a 
force additional to the hydraulic force generated within 
the shouldered ends of the cylinder bores 30. 
The foregoing description is typical of axial piston 

units as heretofore designed. Referring now to FIG. 3, 

2O 

30 

35 

45 

50 

65 

2 
this illustrates diagrammatically the couples acting 
upon the cylinder barrel which either assist or oppose 
‘its tendency to ?nd a seat flat against the valve plate ‘in 
its freedom to move about the center A of the spline 
34. Thus, the moment generated. vby centrifugal force 
acting on the pistons with their varying degrees of pro 
jection is represented by the couple B. This couple 
tends to lift the cylinder barrel off from the valve plate 
as it may pivot about the Center A. counteracting this 
tendency is the couple C, generated by the spring 36. 
These couples may be readily calculated and the force 
of spring 36 so chosen as to hold the cylinder barrel in 
contact with the valve plate up to any desired max 
imum speed. ‘It has been found in practice, however, 
that particularly at the higher speeds, a much stronger 
spring than the one calculated to be necessary must be 
used if the cylinder barrel is to be maintained from 
tipping. It is, of course, undesirable to use high hold 
down pressures either from the spring or from the 
hydraulic forces within the cylinders 30 if undesirable 
friction and wear are to be avoided at the valving sur 
faces. 

In pump or motor units as heretofore constructed, 
when operated with a ?ooded casing, the high speed 
rotation of the cylinder barrel and pistons causes a ro 
tary circulation of the body of ?uid within the casing 
10. This body of ?uid, as it passes through the area 
represented by the top portion of FIG. 1, occupies an 
area whose axial extent is represented by the dimension 
D; whereas, when it passes through the bottom portion 
of FIG. 1, it has a much smaller area represented by the 
axial dimension E. This results in a substantial dif 
ference in velocity between these two areas. The total 
energy being substantially constant throughout the 
body of circulating liquid, it follows that the dynamic or 
velocity pressure of the ?uid passing through the bot 
tom area of FIG. 1 of a conventional unit would be very 
high and that passing through the top area would be 
relatively low. The static pressures, however, are just 
the opposite and it is the static pressures which exert 
forces upon the cylinder barrel 32, in accordance with 
Bernouli’s principle. Thus, in a conventional unit, the 
static pressure forces would be highest at the top of 
FIG. 1 and produce a couple acting about center A 
tending to tip the barrel. 
These effects can be substantially eliminated by 

providing an interior con?guration of the casing 10 
which is eccentric to the shaft in an axial zone opposite 
the side walls of the cylinder barrel. This eccentricity is 
so located that the clearance between the casing and 
the cylinder barrel is small at the top of FIG. 1 and 
large at the bottom, and results in the production of 
hydrostatic forces F and G, (FIG. 3) which are respec 
tively small and large. The ?uid circulating at the rear 
end face of the cylinder barrel and caused by the rota~ 
tion of the projecting pistons 28, because of the differ 
ing axial dimensions at the top and bottom, results in 
hydrostatic pressure forces‘ H and I which are respec 
tively large and small. 

In order to separate the two bodies of circulating 
?uid acting upon the side walls and upon the end face 
of the cylinder barrel respectively, a baf?e 38 of circu 
lar form and having a very small clearance with the 
cylinder barrel is provided. Thus, in FIG. 3 on the right 
hand side of the baf?e 38, the ?uid circulates rapidly at 
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the top of the Figure and slowly at the bottom; while on 
the leftlhand side of the baffle 38, the relative velocities 
of the circulating ?uid are just the opposite. The degree 
of eccentricity of the interior wall of the casing may 
then be made just sufficient so that the couple 
produced by the algebraic sum of the forces F and G 
will be substantially‘ equal and opposite to that 
produced by the sum of forces H and I. 

In a particular unit, this may be determined by a trial 
and error approach. It has been found, for example, 
that a typical conventional hydraulic motor unit would 
experience cylinder barrel tipping at speeds in the 
neighborhood of 3,500 rpm. A unit of the same design, 
except incorporating the present invention, was found 
to operate without tipping at speeds above 4,500 rpm. 
We claim 
1. In a hydraulic pump or motor of the swash plate 

type, having a revolving cylinder barrel carrying axial 
pistons which transmit the driving torque as cantilevers 
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4 
and having a drive shaft and a valve plate perpendicular 
thereto, with the cylinder barrel connected to the shaft 
with freedom to ?nd its seat against the valve plate, that 
improvement which includes a casing having an interi 
or con?guration surrounding the cylinder barrel which 
is eccentric in relation to the cylinder barrel and pro 
vides a narrower clearance for ?uid circulation at the 
region of maximum piston extension than the clearance 
at the region of minimum piston extension. 

2. A pump or motor unit as de?ned in claim 1 having 
a barrier of concentric circular configuration closely 
spaced from the cylinder barrel at a substantial 
distance from the valve plate. 

3. A pump or motor unit as de?ned in claim 1 having 
a barrier separating the ?uid which circulates by fric 
tional drag of the cylinder barrel from that which circu 
lates with the projecting pistons. 

* * * * * 


