
Jan. 5, 1960 H. SCHARRINGHAUSEN 2,919,680 
PISTON-SLIDE CONTROL WALWE FOR HYDRAULIC PRESSES 

Filed Nov. 30, 1954 2 Sheets-Sheet . 

S 
S 

s 
w N 

III NSS 2 surrorsz 
N N 1N X AAA. As s 

s s 
Se Q 9. 

co 

N 

Q 
s s s 

S. SR 

NYNSN Y is s 
SSISS2 2aesseeses St ge III HK 

2NNNNNNNNNNN22 

N to or n 

to O (Y 

S s 

pa R NVENTOR 

HANS S CHARRINGHAUSEN 
-- - 

BY Zouéue % 4. / 

ATTORNEYS 

  

  



Jan. 5, 1960 H. SCHARRINGHAUSEN 2,919,680 
PISTON-SLIDE CONTROL WALWE FOR HYDRAULIC PRESSES 

Filed Nov. 30, 1954 Y 2. Sheets-Sheet 2 

22% 

| t exSS3% 2.É.2% %25e % 
Ž4F 2227 

2 
%Z 54%%3: 

133 

30 

2 
2 41 % al 

323. Ž: is: 
43 a 2 % 2%al 
i. %2 52 2%, 12, 7-2 6% 
l24 312T2. %N. 2/b 5 7x% 32", a S.Š 
4a 50/ 5 

INVENTOR. 
FANS SCHARR/WG/AlA5EN 
BY-7627ínin 3-56.inin 

A77 CARAWay4S 

  

  

  

      

  

    

      

    

  

      

  



United States Patent Office 2,919,680 
Patented. Jan. 5, 1960. 

1. 
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This invention relates to improvements in control 
valves such as piston slide valves and the like for hy 
draulic presses. It is particularly useful for Such valves 
when applied in plate working machines having several 
pressing cylinders with double-acting pistons. 

It is an object of this invention to provide an improved 
type of control valve for the aforesaid kind of machines, 
whose ratio of back stroke velocity to working stroke 
velocity shall approach the theoretical value. 

It is a further object of this invention to provide an 
improved type of control valve in machines of the afore 
said type, wherein the regulating velocity is increased 
during the working stroke. 

It is another object of the invention to provide for a 
control valve of the piston-slide valve type which allows 
for an increased quantity of working fluid to pass there 
through in the time unit without decreasing the sensitive 
ness of control of the machine with which it is applied, 
on the one hand, and without increasing the working 
stroke velocity and the diameter of the control piston on 
the other hand. 

It is already known to use control valves of the piston 
slide type with hydraulic presses such as plate working 
machines having several pressing cylinders. These con 
trol valves are usually arranged between the supply 
source for the pressure medium, such as, for instance, a 
high pressure oil pump having a pressure oil tank con 
nected thereto, and the pressure cylinders carrying out 
the working operation. Control valves of this kind may 
control the flow of the pressure medium to and from 
either one single or several working cylinders, depend 
ing on the manner of their being arranged in the flow 
system. In the first case one single piston edge, or both 
piston edges, i.e., the upper and the lower edge, and in 
the second case, usually both piston edges, are utilized 
as steering edges in the valve cylinder. The control 
pistons are moved by any kind of steering mechanism 
suitable for this purpose and free or close the passage for 
influx or outflow of the pressure medium to a greater or 
smaller degree, thereby controlling the movement of the 
pistons in the working cylinders. 
The working pistons may either be single acting, in 

which case the return movement of the pressure tools is 
effected by strong springs, or by special so-called return 
pistons, or they may be double acting and may effect the 
return movement themselves. 
My invention is based on observations made with 

double acting working pistons. The upper piston face of 
such double acting pistons comprising the Surface Fa 
upon which the pressure medium is acting during the 
working stroke is known to be substantially larger than 
the bottom face of the piston having the area F, which 
is acted upon during the back stroke, because the face 
surface of the latter is diminished by the cross section of 
the piston rod connected with the piston. On the basis 
of well known hydraulic laws, the piston velocity during 
the back stroke, V, must be greater than the piston 
velocity during the working stroke, Va, according to the 
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2 
reciprocal ratio of the piston surfaces, if the same pres 
sure of, for instance, 100 atmospheres excess pressure, 
or more, is acting upon the piston during both move 
ments. Thus, if for instance 

F:F=2:1 
then 

V: V=2:1 
0. In a hydraulic press brake or folding press having this 
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ratio of piston surfaces, the practical values found were 
= 1.9 and V=2.1 

(meters per minute instead of the theoretical values of 
V=2 and V=4 

meters per minute. 
In most machine tools having reciprocating tools, it 

is desirable to have a greater back stroke velocity than 
the working velocity. Therefore, the fact that the prac 
tical value for the back stroke velocity is considerably 
below the theoretical value represents a serious disadvan 
tage. 
When examining the possible causes for this excessive 

reduction of the practical back stroke velocity, I have 
found that the influx of the pressure medium is too low. 
I have further made the unexpected observation that it is 
also too low during the working stroke. I have discov 
ered in principle a hitherto unknown disadvantage which 
is common to all piston slide control valves in which the 
control edges of the piston open annular channels of only 
very small cross section in the cylinder walls of the 
valves in order to achieve the highest possible sensitive 
ness of regulation, which piston edges often open gaps 
of only a small fraction of a millimeter where extreme 
sensitiveness of control is required. The hydraulic resist 
ance offered by these narrow annular channels and 
grooves is, however, so great that it causes a strong brak 
ing effect on the flow velocity of the pressure meter. 
Furthermore, the special kind of pumps which are par 
ticularly suitable for use with hydraulically driven plate 
working machines have unfavorable characteristics inso 
far as the fed quantity of medium greatly decreases with 
increased oil pressure. In consequence thereof the flow 
velocity through this kind of pump is further decreased 
so that the working piston velocity and together there 
with the working velocity of the entire machine remains 
smaller than is warranted by the construction of the ma 
chine. 

It must furthermore be avoided to increase either the 
diameter, or for instance the back stroke velocity for 
which the control valve pistons have been laid out, al 
though these would be two ways of increasing the flow 
cross section for some or all working strokes. An in 
crease of the cross section is undesirable since experience 
has shown that this deteriorates the guidance of the con 
trol piston in the valve and makes manufacture of the 
valve as a whole considerably more expensive. It is, on 
the other hand, undesirable to increase the back stroke 
velocity since the control valve pistons are usually guided 
depending upon the position of the tool so that no differ 
ences between the movements and/or velocities of the 
control valve piston during the working stroke and the 
back stroke are possible. 

Finally, it is necessary to maintain a great sensitive 
ness of regulation so that it is not possible to cut off the 
flow of pressure medium completely at certain positions 
by, for instance, a short travel of the control piston. 
It is rather to insure such sensitiveness of regulation that 
grooves and channels of a very small diameter are used 
in the walls of the control cylinders. For the same reason 
an increase in the diameter of these grooves and channels 
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in the direction of the piston movement is not feasible 
as a means of overcoming the observed disadvantages. 
My invention solves this problem by providing the 

piston slide of the control valves in the aforesaid and 
similar cases, with a gradity of control edges and with 
a corresponding plurality of channels and grooves for 
the influx and outficw of the pressure medium, which 
channels and grooves are connected with each other by 
means of annular feeding and outflow channels, thus re 
placing the hitherto used single influx and outflow chan 
nels for the passage of the pressure means, and the single 
control edge opening or closing them. Thereby main 
tain. unchanged on the one hand the high Serasitiveness 
of regulation, and on the other hand the velocity as well 
as the diameter of the control piston, while nevertheless 
achieve a considerably greater cross section for the pas 
sage of the pressure mediurn. Miy invention thus achieves 
an increased regulating velocity at the working stroke as 
well as the theoretical value of piston Velocity at the back 
stroke. 

This invention will be more clearly understood upon 
reference to the following specification taken in conjunc 
tion with the accompanying drawings which explain my 
invention by way of exampie in the case of a piston slide 
control valve which is, for instance, destified for use with 
a hydraulic folding press. 

In the drawings: 
Figure 1 represents a schematic view of the arrange 

ment of a piston slide valve control according to my in 
vention, in partial Section; aid 

Figure 2 shows the left hand control piston valve of 
Figure 1 in enlarged Scale. 

Referring to the drawings in detail, the control means 
comprises as main element (which is usually employed 
in pairs) two working or pressing cylinders a and b, 
each having a double acting working piston 2a and 2b 
respectively, and piston rods 3a and 3b, as well as two 
control cylinders 4a and éb, each having a control piston 
5a and 5b, together with control pistor rods 6a and 6b 
respecively. The pision rods 3a and 3b engage the press 
ing or pressure platen of the folding press which is not 
shown. The control rods 6a and 6b possess at their lower 
or outer ends racks 7a and 75 respectively which engage 
control pinions 9a and 9b which are in turn mounted 
on a common control shaft S. The control shaft 8 is 
preferably mounted cn the displaceable press platen, for 
instance by means of bearings indicated at 8a and 18b. 
The pressure medium, for instance a pressure oil of 100 

atmospheres excess pressure, is Supplied from a pressure 
medium source (not show/in) by way of a shiftable main 
valve i and through the condit 2 to both control cylin 
ders 4a and 4b, and is returned from the cylinders through 
the return conduit 3. The main valve 1 is also rep 
resented by way of example as a piston valve. Supply 
ing of the pressure medium, for instance from a pressure 
tank, takes place by way of the check waive ia provided 
in the conduit 2. When the pision 22 of valve 11 moves 
upwardly the Supply of pressure medium is throttled. 
If the piston 22 moves downwardly, the conduit of the 
valve is equally interrupted. in its intermediate position, 
however, the pressure medium Supplied from the tank is 
returned through the valve and in this position of the 
main valve 3 the working pistons 2a and 2b remain 
stationary in their momentary position. 

Conduit 2 ends in their branch conduits 25, 22 and 
123 for each control cylinder, and conduit 3 ends in 
three branch conduits 3i, 32 and 33 for each control 
cylinder. 
As will be Sean in detail in Figare 2, the central bore 

20 of each control cylinder (4a or 4b) is provided with 
a number of annular recesses 25 a-2p which are dis 
tributed at determined distances over the length of 
bore 2. 

Each of the aforesaid branch conduits 21, 122 and 
123, as well as branch conduits 32 and 132 end in one 

O 

5 

20 

25 

30 

40 

45 

50 

55 

60 

65 

O 

5 

4. 
of these annular recesses, namely conduit 121 in 21b, 
22 in 2.Ée, a 23 in 22 h, 13 in 21, and 32 in 2 o. 
Furthermore, two conduits E4a and 4b are provided 
leading to the top surfaces of the working cylinders, and 
two conduits Sa and 5b lead to the bottom Surfaces 
of the working cylinders in the customary manner. A 
doubie check wave 6a or 6b respectively is arranged 
in each of the conduits 35a and 35b. 

eferring againt to Figure 2, the aforesaid conduit 4a 
is connected to a channel 5.46 in the control valve cylin 
der 4 at frin which branch channels 42, 42, 43, 44 
and 145 establish coimmunication with annular recesses 
21c, 2 if, 2.5i, 23k, and 23 in respectively. On the other 
hand, conduit .3a is connected to a channel 50 in cylin 
der &a which communicates by way of branch channels 
55, 52, 53, i54; and 355 with annular recesses 2a, 
2d, 2:g, 28. In and 25p respectively. 

Each orig control piston, e.g. piston 5a in Figure 2, 
comprises a number of lands 51, 52, 53, 54, 55 and 56 
and is provided with grooves 35, 32, 33, 34 and 35 be 
tween each pair of adjacent lands, thus defining a plural 
ity of control edges where each land and groove meet, 
which control edges cooperate with corresponding recesses 
2a-2, p. 
Thus the upper control edge 45 formed by land 5...and. 

groove 33 cooperates with recess 2ia; the lower control 
edge $2a between grove 33 and and 52 cooperates with 
recess 2ic, the upper control edge 42b of land 52 co 
operates with recess 22d, and so forth. 

Branch conduit 33 of return conduit 3 is connected 
to the top of cylinder bore 29. 
The lowermost land 51 in cooperation with the wall 

portion of bore 29 which it contacts, serves to diminish 
the pressure on the packing 23 about the control rod 6a, 
and on the guide bush ia for the latter. 
The great length and the nultiple subdivision of the 

control piston (5g or 5B) also offers the added advantage. 
over a conventionai increase in diameter of the piston, 
that it results in a greatly improved guidance of the pis 
tons in the long cylinder bore 26. 

In the embodiinent of the control wave according to 
the invention shown in the drawings, each control piston. 
is thus provided with five lands and intermediate annular 
grooves, and consequently possesses ten control edges 
($ 3, 42a, 2b, 33a, 43b, 44a, 44b, 4.5a, 45b, and 46; and 
the cylinder wail of each control valve is provided, again 
by way of a preferred example only, with fifteen annular 
grooves and corresponding channels in the cylinder block. 
Five controi £dges on the controi pistons namely 42a, 
43a, 4-ia, 4.35 and 45b are provided for cooperation with 
the top surface of the working piston 2a (or 2b) through. 
opening and closing recesses 45 to 45 respectively; and 
five control edges, namely $3, $2b, 43b, 45a and 46 
cooperate with the botton Surface of the working piston 
2a (or 2b) by opening or closing recesses 5; to 155 re 
Spectively. Of these five control edges for each end sur 
face of the working pistons three are for instance, used 
for controlling the influx of the pressure medium to, 
and two for controlling the outfiow of the pressure 
imedium from the working pistons. Thereby the hydrau 
lic croSS Sectional resistance to the pressure medium flow 
through each control valve is reduced to one-third for 
the influx and to one-half for the outflow of the pressure. 
medium. 

In order to remove the pressure medium which has 
been urged upwardly in the cylinder heads along the. 
cylinder walls, the cylinder heads are connected by the 
aforesaid conduits 33 with the return conduit 13. The 
three lower branch channels E4i, 42 and 43 of channel 
140 leading to the conduit 24a (and in a similar manner. 
to conduit igb) serve for feeding the pressure medium. 
to the working cylinders Aa (and b) respectively during: 
the working stroke, while the two upper branch channels 
144 and 45 serve for withdrawing the pressure medium, 
during the back stroke. Correspondingly the three lower 
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branch channels 151, 152 and 153 which lead to the two 
conduits 15a and 15b serve for feeding the pressure 
medium to working cylinder a (and 1b) during the back 
stroke and the two upper branch channels 154 and 155 
serve for withdrawing the pressure medium during the 
working stroke. - 

During the first step of operation the cooperating 
branch channels 141, 142 and i43 are thus connected 
in parallel due to a short upward movement of piston 5a, 
whereby control edges 42a, 43a and 44a open coordinated 
annular recesses 21c, 2 f and 2ii with which they co 
operate, and establish simultaneously communication be 
tween conduits 121, 122, 123 and channels i41, i42, 
143, so as to feed hydraulic medium through conduit 14a 
to the top surface of working piston 2a. 

During this working stroke the piston 2a (or 2b) is 
thus moved downwardly, pressure medium from below 
the working piston escaping by way of check valve 16a 
and conduit 15a and from there through channel 150, 
control edges 45a and 46 having opened communication 
from branch channels 154 and 55 through recesses 21m 
and 21p to recesses 21l and 2io and return conduit 
branches 131 and 132, 
The control edges and annular grooves are so coor 

dinated with each other that (in the case of the en 
bodiment as shown in the drawings) the three parallel 
feeding recesses 2ic, 21f and 2i connected to conduits 
14a and 4b) are opened during the working stroke, i.e., 
when the pistons 2a and 2b move downwardly, while 
the two parallel outflow recesses 21k and 21in connected 
to conduits 14a (and 14b), as well as the three parallel 
feeding recesses 2ia, 21d and 21g connected to conduits 
15a (and 15b) are closed, while simultaneously the two 
parallel outflow recesses 21m and 21p connected to the 
conduits 15a (and 5b) are open. During the back 
stroke, when the pistons 2a and 2b move upwardly, the 
opening and closing of the annular grooves takes place 
in inverted order. 

It is a further feature of my invention that all parallel 
connections, i.e., the connecting channels of the annular 
grooves are located in the cylinder body of the control 
valves. This requires the casting of a body having the 
corresponding number of channels, but it has the ad 
vantage of great safety against pressure and permits an 
easy mounting of the control valves in the machine. The 
internal channels in the control valves are preferably 
arranged in different planes. In the drawings the chan 
nels are all shown as being arranged in the plane of 
the drawings for drawing purposes only. However, the 
interruption of the channels leading from the conduits 12 
and 13 to the annular grooves is intended to show that 
the channels are to be arranged in different planes. The 
last-named channels should be arranged, for instance, in 
a plane perpendicular to the plane of the drawings. It is 
also indicated in the drawings that the channels through 
which the pressure medium passes in the same direction, 
i.e., on the one side the channel connected to conduits 
12 and 13, should in practice be at a level providing the 
necessary sealing effects of the lands of the pistons above 
the level of the channels connecting the conduits 14a, 
14b, 15a and 15b respectively. Thus in an arrangement 
of this kind the shortest possible length of the passages 
through the valves, and correspondingly the lowest pos 
sible flow resistances are obtained. 
The method of a differentiated feeding of the pressure 

medium to two or more working cylinders of hydraulic 
presses and similar machines, which can be carried out 
with the aid of control valves according to my invention 
in a particularly advantageous manner, is known as such 
and need not be described in greater detail. It allows 
to feed the pressure medium to each working cylinder 
under such pressure and in such quantity that the re 
sulting factor of pressures exercised by the hydraulic 
cylinders coincides with the resulting factor of the coun 
terforce exercised by the pressed working piece. This 
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allows in particular to achieve a parallel and straight 
guidance of the press platen or other similar tools of 
hydraulic machines free of binding. The control arrange 
ment according to the embodiment as shown in the 
drawings provides for the following operation: the piston 
rods 6a and 6b, and together therewith the control pis 
tons 5a and 5b are at first adjusted according to the de 
sired control operation. The pinions 9a and 9b con 
nected with the control shaft 8 are idle at this stage. 
However, as soon as the pressed platen, which is as 
sumed to be connected to the control shaft 8 adopts an 
oblique position, one of the pinions will adopt a twisting 
angle against the other and will adjust its corresponding 
rack 7a or 7b and together therewith the piston rod 6a 
or 6b and the control piston 5a or 5b in such a manner 
that the excessive advance of the corresponding working 
piston 2a or 2b is stopped by a corresponding regulation 
of the influx of pressure medium, until the pressed platen 
has been readjusted to a straight position. During this 
adjustment the annular feeding grooves in the one con 
trol valve are opened more, while they are partially or 
completely closed in the other valve. The operation of 
the entire control arrangement takes place without any 
complicated insertion of levers, rod mechanisms, or other 
organs, thus being automatic and at the same time par 
ticularly sensitive. The means indicated at 18a and 18b 
serve for the longitudinal adjustment of the control pis 
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ton rods 6a and 6b in order to achieve an exact ad 
justment of the central or starting position of the con 
trol pistons. 5a and 5b relative to each other and to their 
driving means. 

Sach control piston of the main valve thus recipro 
cates between two extreme positions. In each of the 
latter positions, one annular recess is closed entirely by a 
piston land. In the lowermost position of the piston 
the upper annular recess (2p) is closed, and in the 
uppermost piston position the lowest annular recess 
(2.a) is closed. 

In both extreme positions the pressure medium rises 
past the ball in the check valve ia into the conduit 12 
and therethrough to the control valves; if, however, the 
control valve pistons are in central position, the pressure 
medium can be returned directly to the oil tank (not 
shown). The check valve a thus serves to withdraw 
the pressure medium from the control valves when the 
control pistons are in central position, and to feed pres 
Sure medium to the control valves when the control 
pistons are in an end position either during upward or 
downward movement of the working pistons. 
A special advantage of my invention resides in the 

fact that through providing a plurality of control edges 
on the control valve pistons, heating of the pressure me 
dium is avoided. Such heating occurs frequently through 
friction of the pressure oil, if only one control edge is 
available, as is the case in the hitherto known valves. 
Heat of the pressure oil above 140 F. may cause the oil 
to be decomposed or saponified and thus to become un 
suitable for further use. This will not occur in control 
valves according to my invention. 
The control valves according to my invention may be 

constructed in a variety of manners and may also be 
arranged differently from the embodiment shown in the 
drawings, which has been used as an explanatory example 
only. In a simplified form, a control valve according 
to my invention may also be used for controlling ma 
chines having only single acting working pistons. 

I claim: 
1. A piston-slide control valve for use with hydraulic 

presses and the like, having several pressing cylinders 
with double-acting working pistons, said valve compris 
ing a cylinder body having a bore therein, a plurality of 
annular recesses in said bore, a control piston recipro 
catingly mounted inside said bore and comprising a 
plurality of alternate lands and annular grooves forming 
a first number of control edges on said control piston for 
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opening simultaneously during a given movement of said 
control piston certain of said recesses and a second num 
ber of control edges for closing the remaining recesses 
and invertedly closing the former and opening the latter 
recesses during a movement of the control piston in oppo 
site direction, and a number of channels corresponding 
to the number of Said recesses and connecting the latter 
with conduits for feeding and withdrawing the pressure 
medium for said pressing cylinders; each of said opening 
control edges being disposed with regard to the next 
adjacent one at a disiance equal to the distance between 
those annular recesses cooperating with said opening con 
trol edges, thereby causing all of said opening control 
edges to cooperate simultaneously with said annular 
grooves so as to open parallel paths therethrough, and 
all of said closing control edges cooperating with said 
annular recesses to close such paths simultaneously. 

2. A control waive according to claim 1, wherein 
several of Said annular recesses inside said cylinder bore 
are connected in parallel at a determined distance from 
one another for feeding the pressure medium, and that 
separately therefrom the remaining annular recesses are 
connected in parallel and at said determined distance 
from one another for withdrawing the pressure medium. 

3. A control valve according to claim i, wherein all 
of said annular recesses and channels conducting the flow 
of pressure medium to and from the head surface of said 
double-acting working cylinders are separate from all 
of said annular recesses and channels serving the tail end 
of said double-acting working pistons. 

4. A control valve according to claim 1, wherein said 
annular recesses and channels are divided into a first and 
a second group, a first joint conduit being provided for 
connecting Said first group of annular recesses and chan 
nels with the head surface of said double-acting working 
pistons, and a second joint conduit being provided for 
connecting said Second group of annular recesses and 
channels with the tail Surface of Said working pistons. 

5. A control valve according to claim 4, wherein all 
said channels are arranged inside said cylinder body of 
said valve, said channels being provided in different 
planes through the axis of said cylinder, each pair of a 
feeding and a corresponding withdrawing channel being 
arranged on opposite sides of said bore with regard to 
one another, in planes spaced only by the distance re 
quired for sealing by said control piston lands. 

6. A control valve according to claim 4, wherein the 
total number of said control edges is ten and wherein 
five cit said control edges are provided by certain lands 
on said control piston for controlling the flow of pressure 
medium to and from the head surfaces of said working 
pistons, and five other control edges are provided by cer 
tain lands on said control piston for controlling the flow 
of pressure medium to and from the tail surfaces of said 
working pistons, three of the former and three of the lat 
ter control edges controlling the flow of pressure medium 
to said working pistons, and two of the former as well 
as two of the atter control edges controlling the flow 
of pressure medium from the same. 

7. A piston slide control valve for use with a hydraulic 
press having at least one pressing cylinder with a double 
acting piston therein, a source of hydraulic pressure 
fiuid, and connecting lines from said control valve to Said 
pressing cylinder and from Said valve to said source of 
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3. 
hydraulic pressure fluid for the passage of said fluid there 
through, in either direction, said valve comprising a cas 
ing having a central bore being closed at both ends, and 
a plurality of annular recesses in the wall of said bore, 
a control piston disposed for reciprocating movement in 
said bore, Said piston comprising several lands and an 
nular grooves therebetween, each land and adjacent 
groove forming a circumferential control edge of said 
piston, and a plurality of channels in said casing connect 
ing said connecting lines with Said annular recesses so as 
to establish communication with determined groups of the 
latter for the flow of pressure fluid in parallel through 
the Same in a given direction of flow, said annular re 
cesses in the wall of said bore, and said annular grooves 
of said piston being so distributed over the length of the 
bore and piston respectively, that by the movement of 
said piston in a given direction, several of said control 
edges always open simultaneously communication be 
tween certain of said annular recesses and certain of said 
an:aular grooves so as to allow the flow of pressure fluid 
through several parallel paths between said valve and 
said pressing cylinder, and that by the movement of the 
piston in the Cpposite direction, the same control edges 
always interrupt simultaneously the aforesaid com 
munication. 

8. A piston slide control valve for use with hydraulic 
presses and the like which presses have several pressing 
cylinders with double-acting working pistons and a 
Source of hydraulic fluid therefor, said control valve: 
cimprising a cylinder body having a bore therein, a con 

trol piston reciprocatingly mounted inside said bore, a 
plurality cf first, second and third annular recesses in 
the Wall of Said bore, first conduit means for feeding 
hydraulic fluid from said fluid source to said valve and 
comprising a first number of parallel channels opening 
each into one of said first annular recesses, second con 
duit means for withdrawing hydraulic fluid from said 
valve and comprising a second number of parallel chan 
nels each opening into one of said second annular re 
cesses, third conduit means for the flow of fluid alter 
natingly in different direction between said control valve 
and cne of Said pressing cylinders, and comprising a plu 
rality of channels each connected to one of said third 
annular recesses, said control piston comprising a plu 
rality of lands bearing two groups of control edges, one 
of which groups opens communication between certain 
of Said third annular recesses simultaneously with all of 
said first and Second annular recesses so as to cause fluid 
flow between said valve and said pressing cylinder in one 
direction during a given direction of movement of said 
piston in Said valve bore, and the other group opens 
communication between the other recesses of said third 
annular recesses simultaneously with all of said first and 
second annular recesses so as to cause fluid flow between 
said valve and said pressing cylinder in opposite direc 
tion during opposite movement of said piston in said bore. 
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