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ABSTRACT: An improved hydraulic drive with a reciprocat 
ing working piston whose side remote from the load may be af 
fected by a liquid or gaseous pressure medium, and compris 
ing a control valve with an axially displaceable control slide, 
adapted to move in a control sleeve with radially disposed 
inlet and outlet ori?ces, wherein the improvement comprises 
adaptation for high operating frequencies in that the control 
sleeve is axially displaceable in the valve housing and is 
directly connected with the piston, and by providing a revolv 
ing cam for periodically moving the spring-loaded piston slide. 
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liilllGllll M’MZD CONTROL VALVE FUR HYDRAULIC 
DMVES 

Hydraulic drives with reciprocating pistons of the type men 
tioned above are generally known and used. In these construc 
tions, the piston is returned to its starting position by the load, 
or by a spring. or by admitting the liquid or gaseous pressure 
medium to the side of the piston facing the load. Drives of this 
type operate reliably at low operating frequencies, even where 
the control member is automatically operated. Other hydrau 
lic drives are known for fatigue machines and similar applica 
tions, operating at high frequencies, for example of the order 
of 20 cycles per second. These known drives operate with 
complicated valve controls with electronically controlled ser‘ 
vovalves. 

It is an object of the invention to provide a hydraulic drive 
of the type hereinbefore mentioned, capable of operating at 
high frequencies, equipped with a simple automatic control, 
and in which the working piston can be kept within a predeter 
mined operating range without the use of limit stops. 
Such drives are required, for example, for crushers, vibra 

tors, and generally for machines operating at high frequencies. 
It is a further object of the invention to provide a hydraulic 

drive, in which the control bush is mounted axially dis 
placeably in the valve housing and is connected directly with 
the working piston, and which comprises a revolving cam for 
periodically axially displacing the piston slide which is spring 
loaded in the direction of the cam. 

it is a further object of the invention to provide a hydraulic 
drive of the kind hereinbefore mentioned, in which the valve 
housing is ?ange mounted coaxially to the working piston to 
its housing. 
The control bush may be ?ange mounted directly on the 

working piston. However, in order to produce a larger work 
ing surface, the control bush and the working piston may be 
connected by means of a connecting rod. 

it is a further object of the invention to provide hydraulic 
drive of the kind hereinbefore mentioned, in which the end of 
working piston facing the load is provided with an annular 
shoulder, the surface of which is smaller than the working sur 
face on the opposite side of the working piston, and wherein 
the annular space is connected with a source of the pressure 
medium. 
The invention will be further described by way of example, 

with reference to the accompanying drawing in which: 
FIG. ll shows a longitudinal cross section of a hydraulic 

drive according to the invention, and 
FIG. 2 shows a modi?ed form of the invention. 
A working piston 2 is arranged in a cylinder 4 closed by a 

cover 6 and a further cover s. 
The working piston 2 is equipped with a piston rod 10 

passing through the cover 6 and having a smaller diameter 
than the working piston, so that an annular chamber 112 is 
formed in the cylinder 2 and provided with a connection for 
the pressure medium. in the embodiment shown, the cover 8 is 
the connecting ?ange of a valve housing to mounted coaxially 
to the working piston. 
A control bush Ed is mounted axially displaceably in the 

valve housing to and is ?ange mounted on the adjacent side of 
the working piston 2. A control slide 20 is axially displaceable 
in the control bush 1d and is provided with an extension 22 
passing through a bore in an end cover 24’ of the valve hous 
ing 116. 
The valve housing 16 is equipped with a pressure medium 

connection 24 leading to a groove 26 on the inner periphery of 
the housing. in the zone of the groove 26 the control bush 18 
has radial bores leading to a peripheral groove 28 on the inner 
surface of the control bush m. The control slide 20 has a con 
trol edge 30 cooperating with the groove 28. 
An oil re?ux connection 32 is provided at the opposite end 

of the valve housing and terminates in an annular groove 34 
extending to the cover 2d’ of the valve housing. The control 
bush Ed has radial bores leading into the annular groove 34 
and communicating with an annular groove 36 on the inner 
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2 
periphery of the control bush. This annular groove cooperates 
with a further control edge 38 of the piston slide 20 which is 
opposite the control edge 30. 

Between the control edges 30 and 38, the piston slide is 
shouldered so as to form an annular chamber 40. This annular 
chamber communicates through radial bores 42 with an annu 
lar groove on the inner periphery of the valve housing l6. 
From this annular groove 44 axial bores 46 lead to the 
cylinder chamber 48 on the side of the working piston 2 op 
posite the piston rod It). The axial height of the annular 
grooves 26, 3d and M correspond at least to the maximum 
travel of the working piston 2 between its extreme end posi 
tions. 
The end chamber 50 of the control bush 1d communicates 

through a piston bore 52 with the annular groove 34 as known 
in the art. 
A threaded pin 54 is screwed into the end of the extension 

22 of the piston slide 20. A spring plate 58 is mounted on the 
end of this extension by means of a nut 56. A compression 
spring 60 is fitted between the spring plate 58 and the cover 24 
ofthe valve housing. 
The end of the threaded pin 54 cooperates with a revolving 

cam 62 which revolves at a speed which is preferably adjusta 
ble. The drive just described is supplied with hydraulic ?uid 
through a hydraulic system comprising a pump 64, an over 
pressure valve 66, and a pressure accumulator 68, via a line 70 
leading to the connection 2d. A conduit 72 connects the pres 
sure oil supply for the annular chamber 12 with the conduit 
70. The conduit 72 incorporates a pressure reducing valve 74, 
an over pressure valve 76, and a pressure accumulator 78. A 
nonretum valve d0 prevents the reverse ?ow of the oil. The 
cylinder 4 is connected to the connection 14 by means of a 
conduit 82. 
The drive hereinbefore described operates as follow: 
The cam 62 moves the piston slide 20 towards the left and 

admits the hydraulic oil from the annular groove 28 through 
the conduit M to the cylinder chamber 48. In consequence 
the working piston 2 is moved towards the left against the ac 
tion of the load. During this the control piston of the control 
bush l8 advances at high speed so that the full ?ow cross sec 
tion is available practically at once for the hydraulic oil. 
Under the pressure of the spring 60, the control slide 20 

moves to the right as soon as the point of the cam 62 has 
passed. The working piston 2 and the control bush 18 con 
tinue to move to the left until the annular groove 28 has been 
covered by the control edge 30. Then the control slide 20 con 
tinues to move to the right and the control edge 38 opens the 
annular groove 36 enabling oil to leave the cylinder chamber 
d8 and the annular groove 34 through the dotted line return 
conduit 33 under the action of the load. The working piston 2 
and the control bush 18 move to the right until the angular 
groove 36 has again been covered by the control edge 38. 
Then the operating cycle just described is repeated. As may be 
seen from the preceding description, the operating frequency 
depends, under the assumption of sufficient ?ow cross sec 
tions, only on the rotational speed of the cam 62. The working 
piston moves between predetermined terminal positions 
without the provision of limit stops. 
The operating range may be adjusted by adjusting the 

threaded pin 54. 
In the embodiment shown the returning action of the load is 

supported by the effects of the pressure medium on the piston 
in the cylinder chamber 12 so that. the drive operates as 
described also in the absence of a load. Since only the return 
ing forces must be applied in the cylinder chamber 12, the 
pressure in this chamber 12 may be substantially lower than in 
the cylinder chamber 48. The working pressure for returning 
the working piston may be adjusted by means of a pressure 
reducing valve 76. The use of reduced pressure raises simul 
taneously the effective work performed by the pressure medi 
um in the cylinder chamber M. 
The ratio between working stroke and return stroke may be 

determined by the shape ofthe cam 61.‘. ' 
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The working range of the working piston described above, 
will also be maintained if the piston is temporarily effected by 
an overload, that is to say it cannot carry out its full travel dur 
ing the working stroke. In this case, after the elimination of the 
overload, the piston will resume its predetermined working 
range after a few working cycles. 
As may be seen from the drawing, in the embodiment shown 

the size of the affected surface in the cylinder chamber 43 is 
limited by the outer diameter of the control bush w as a func 
tion of the necessary ?ow cross sections within the valve ar~ 
rangement. As shown in FIG. 2 an increase in the working sur 
face area may be achieved by connecting thecontrol bush 18’ 
with the working piston 2' by a connecting rod l9, which may 
have a comparatively small diameter. The cover 8’ of the 
valve housing has in this case a closed base 9 through which 
the connecting rod passes in sealed relationship thereto by 
means of an opening therein provided with a seal ll. The 
chamber 13 formed in front of the control bush l?l’ is con 
nected with the end chamber 50 via conduit 13 and thereby 
with the oil return conduit 33 via conduit 52 in the control 
slide 20 and the connection 32. The other features of this form 
of control valve correspond to those of the valve shown in 
FIG. 1. 

lclaim: 
l. Hydraulic drive means comprising reciprocating working 

piston means and control valve means, housing means includ 
ing cylindrical chamber means for the working piston means 
and valve chamber means for the control valve means, said 
valve means including control bush means slidably positioned 
in said valve chamber means and connected with the working 
piston means for concurrent reciprocating movement with the 
working piston means and also including control piston means 
positioned in said valve chamber means for reciprocating 
movement in a path parallel with the path of movement of the 
control bush means and in sliding contact therewith, said valve 
chamber means having inlet means for ?uid under pressure, 
conduit means communicating with the cylindrical chamber 
means for delivering ?uid to one side of the working piston 
means only and outlet means for ?uid returned from said 
cylindrical chamber means, ?uid supply means for delivering 
?uid under pressure to said inlet means and to the opposite 
side of the working piston means, said control piston means 
having an axially elongated medially arranged recessed por 
tion in ?uid tight engagement with said control bush means to 
provide an axially elongated fluid chamber in cooperation 
with said control bush means, said control bush means being 
provided with three axially spaced ports, one of said ports 
establishing communication between said elongated chamber 
and said conduit means in all positions of said drive means, a 
second of said ports establishing communication between said 
elongated chamber and said outlet means when the control 
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piston is displaced in one direction with respect to the control 
bush, the third port establishing communication between said 
elongated chamber and said outlet means when the control 
piston is displaced with respect to the control bush in the op 
posite direction, the axial distance between said second and 
third ports being no less than the length of said recessed por 
tion of the control piston means whereby only one of said last 
mcntioned ports can be in communication with said elongated 
chamber at the same time, means to regulate the effective ap 
plication of force against said working piston means so that 
the force of ?uid applied to said one side will exceed the force 
of ?uid applied to said opposite side, and cam means and 
spring return means for reciprocating said control piston 
means to control the rate of movement of the working piston 
means. 

2. Hydraulic drive means as defined in claim 5, wherein said 
control bush means includes a cylindrical element secured to 
said working piston means in axial alignment therewith; and 
said control piston means is coaxially slidably mounted within 
said cylindrical element, said control piston means having an 
annularly reduced medial portion to provide said elongated 
chamber said three_axially spacedports extending radially 
through said cylindrical element, said one of the ports being 
positioned axially between the second and third ports. 

3. A drive as set forth in claim 2, wherein the valve housing 
(i6) is ?ange mounted on the housing of the working piston 
(2) in coaxial relationship therewith. 

4. A drive as set forth in claim 2, wherein the control bush 
(18) is directly ?ange mounted on the working piston (2). 

5. A drive as set forth in claim 2, wherein the control bush 
(i8) is connected to the working piston (2) by means ofa con 
necting rod. 

6. A drive as set forth in claim 2, wherein the end of the 
working piston (2) facing the load has an annular shoulder the 
surface of which is smaller than that on the other side of the 
working piston, and wherein the annular chamber (12) at the 
end of the working piston facing the load communicates with a 
source of pressure medium (78) whose pressure is lower than 
the pressure prevailing in the opposite cylinder chamber. 

7. A drive as set forth in claim 2, comprising an annular 
shoulder at the end of the working piston facing the load, with 
a surface smaller than the working surface on the other side of 
the working piston, and wherein the annular chamber on the 
side of the working piston facing the load communicates with 
the source of pressure medium, wherein the working pressure 
in the annular chamber facing the load is smaller than in the 
annular chamber remote from the load. 

8. A drive as set forth in claim 2, wherein the control slide 
carries, at its end cooperating with the cam (62) a pressure 
plunger 54, the axial position of which is variable. 


