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1 Claim. (Cl. 121-38) 
This invention relates to hydraulic actuating pistons 

and cylinders such as may be used to move the spindle 
of a hydraulic valve or other device. 
One object of this invention is to provide an actuat 

ing piston and cylinder directly supplied with pressure 
liquid from a pump of known capacity and so con 
structed that only a portion of the pump capacity is 
used to move the actuating piston, the balance of the 
pump capacity being discharged to exhaust, such that 
the actuating piston is moved at a pre-determined speed. 
Another object of this invention is to provide an actuat 
ing piston and cylinder which may be supplied with pres 
sure liquid from any source at a very high rate of flow 
and so constructed that the piston may be moved al 
most instantaneously without causing undue shock in the 
supply line to the actuating cylinder. 

Broadly the present invention consists in hydraulic 
actuating means comprising a piston in a cylinder which 
cylinder has an inlet for pressure liquid for moving the 
piston when effecting its pressure stroke and an outlet 
for carrying away said pressure liquid during said pres 
sure stroke, the arrangement being such that said inlet 
and outlet are connected so that pressure liquid is free 
to escape through said outlet at a controlled rate until 
the piston has completed its pressure stroke when said 
outlet is automatically isolated from said inlet and the 
flow of pressure liquid through said outlet is stopped. 

In hydraulic actuating means according to a preferred 
embodiment of the invention a restricted orifice of pre 
determined area is provided in the connection between 
the pressure liquid inlet and outlet also valve means 
which closes said connection automatically when the pis 
ton reaches the end of its pressure stroke. A further 
restricted orifice is also provided in the passage which 
connects the pressure liquid inlet to the area of the pis 
ton against which it acts to perform the pressure stroke 
of the piston. 
An embodiment as above although suitable for use 

in all cases where a hydraulic actuator is required the 
piston of which moves at a controlled rate is particular 
ly suitable for use as the actuating means for opening 
the prefill-exhaust valve of a hydraulic press. 

In order that the invention may be clearly understood 
and carried into effect a hydraulic actuator according to 
the above embodiment will now be described, by way of 
example, by aid of the accompanying drawings of which: 

Fig. 1 shows a preferred embodiment of the actuator 
in sectional elevation through its actuating piston and 
cylinder. 

Fig. 2 is a diagrammatic view showing the actuator 
in relation to a conventional press. 

Fig. 3 is a fragmentary sectional view showing a modi 
fied form of orifice defining means. 

Fig. 4 is a fragmentary sectional view showing an 
other modified orifice defining means. 
The hydraulic actuating means shown in the drawing 

comprises an actuating piston 1 and reciprocable in a 
cylinder defined by a casing 2 which cylinder is closed 

5 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

O 

2 
at the upper end by a cover 17. The actuating piston 
has a piston head 5 which is a close sliding fit in the 
cylinder bore and it has a stem 6 with a central bore 
7 and orifice 8 opening into a central bore 3 in the piston 
and the latter is in communication with exhaust by the 
radial passages 9 in the piston head and radial passages 
4 in the cylinder end. It will be noted that the piston 
head 5 has a valve surface. 14 which engages a seating 
surface 15 on the cylinder end when the piston is in 
its extreme downward position looking at the drawing. 
Consequently, when the piston 1 is in its extreme down 
ward position, the radial passages 9 are isolated from 
exhaust by the seating of the surfaces 14, 15. Pressure . 
liquid is supplied to the piston by the connection 12 in 
the manifold block 13, which is attached to the cover 
17. A loose washer 10 is provided as a sliding fit on 
the stem 6 and this washer has a number of orifice holes 
11. Thus, when liquid is supplied to the connection 12, 
it passes down the passage 6 and through the orifices 
11 to the top of the piston head 5 in order to move the 
piston 1 downwards; and at the same time excess pres 
sure liquid is spilled through the bore 7, orifice 8 and 
radial passages 9 and 4 to exhaust, until the piston 
1 reaches the end of its downward stroke and the said 
radial passages 9 and 4 are closed to exhaust, when full 
pressure may be built up in the space above the piston 
head without further loss to exhaust. Then, when the 
connection 2 is connected to exhaust by means of a 
valve not shown, the piston 1 may be made to return 
by means of a spring 18 acting through a pressure plate 
19 as shown in Fig. 2 and liquid above the piston head 
5 will lift the sliding washer 10 and pass freely to ex 
haust up passage 16 and out of the connection 12. Thus 
it will be seen that the speed of the downward stroke 
is restricted by the orifices 1 but that the return stroke 
is not so restricted since the washer 10 is free to lift. 
A piston and cylinder such as described above may be 

used to operate the prefill exhaust valve 20 of a hy 
draulic press such as that shown in Fig. 2, connection 
12 being in communication with the return rams 21 of 
the hydraulic press so that when pressure is directed 
from the pushback or return rams to connection 12, 
the piston 1 will be moved downwards at a comparatively 
low pressure sufficient to open the prefill and exhaust 
valve, and when it is fully open, the seating surfaces 14, 
15 will be in contact, closing further communication with 
exhaust so that full pressure may then be built up in 
the pushback rams without any loss of pressure through 
connection 12 to the actuating piston and cylinder. Thus, 
if a pump of known capacity is connected to the return 
rams and connection 12, the actuating piston will be 
moved at a predetermined speed according to the number 
and size of orifices 11 and, when the actuating piston 
reaches the end of its stroke, thereby opening the pre 
fill-exhaust valve, full pressure will be available to effect 
the return stroke of the press ram. It will be under 
stood that the function of orifice 8 in association with 
orifices 11 is to ensure suficient pressure to move the 
piston 1 at the said predetermined speed. Another func 
tion of orifice 8 is to prevent a violent pressure Surge 
in the pipe line to connection 12 when it is Suddenly 
supplied with pressure liquid at a high rate of flow. 
That is to say that pressure liquid spills to exhaust 
through orifice 8 at the same time as pressure is build 
ing up on top of piston head 5 to start moving piston 
1; whereas, without orifice 8, the build-up of pressure 
would be very sudden indeed. 

Another embodiment of this invention as shown in 
Fig. 3 consists of a hydraulic actuating piston and cylin 
der generally as described in the previous embodiment, 
excepting that the washer i0 is replaced by a plain 
washer 22 concentrically guided in the cover 17 through 
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the medium of radially projecting lugs 23 on the washer. 
The washer has a central bore 24 of larger diameter than 
the stem 6 such as to provide an annular orifice serving 
the same purpose as the orifices 11 described in the 
previous embodiment. Furthermore, the stem 6 may 
be tapered or varied in diameter along its length in order 
to vary the area of the orifice during the downward 
stroke of the piston, thereby varying the speed of the 
piston during the downward stroke. 

If a suitable clearance is provided between the piston 
head 5 and the wall of the cylinder 2, for example a 
clearance of two to three thousandths of an inch for 
a piston having a diameter of approximately three inches, 
the stem 6 and passages 7, 3 and 9 may be dispensed 
with as such clearance has the same function as these 
passages. In such an alternative construction the re 
duced orifice or choke 8 can be accommodated in the 
passage 16 in the manner according to our co-pending 
U.S. application Serial No. 566,658, filed February 20, 
1956, now Patent No. 2,904,074, which shows the same 
in the form of a fixed choke through which the pressure 
liquid flows to and from the head 5 of the piston 1. 

Instead of using a fixed choke through which the 
pressure liquid to and from the piston 1 has to pass, an 
orifice 25 corresponding to the orifice 8 is formed in a 
piston associated with which is a movable valve mem 
ber 26 functioning similarly to the valve washer 10. The 
member 26 also acts as a valve so as to perform the 
same function as the valve washer 10, by lifting on 
the return motion of the piston 1 to allow pressure liquid 
to pass freely to the connection 12 through passages 
provided in the aforesaid valve piston which passages 
by-pass the choke or orifice through which the liquid 
has to pass when the said valve piston is in its closed 
position and the piston 1 is moving in the opposite 
direction, 
What is claimed is: 
A hydraulically operated actuating device comprising, 

in combination, a casing defining an operating cylinder 
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and a manifold connected to receive fluid under pressure, 
a cover member closing one end of said cylinder and 
having an opening affording communication between 
said manifold and said one end of the cylinder, said 
cylinder having an outlet to exhaust at its other end, a 
piston reciprocable in said cylinder, an orifice defining 
element dimensioned to extend over the opening in said 
cover member and operative to restrict fluid flow from 
said manifold to said cylinder, said element having a 
central aperture, a stem rigid with said piston positioned 
to extend through the opening in said cover member and 
through the aperture in said element to retain the ele 
ment in alinement with the opening, and a restricted pas 
sage extending through said stem and said piston effec 
tive to by-pass a portion of the fluid supplied from said 
manifold to the outlet at the other end of said cylinder 
during the pressure stroke of said piston and in coopera 
tion with said element in controlling the rate of advance 
of said piston, said orifice element being slidable on said 
stem away from the opening in said cover plate to afford 
substantially unrestricted flow of fluid from the cylinder 
in the return stroke of the piston. 
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