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ABSTRACT: The invention is a pressure-?uid system, com 
prising at least two pressure-?uid-operated devices, in which 
means is provided whereby when said devices are exhausting 
simultaneously the exhaust from one is prevented from affect 
ing the desired operation of the other. One particular applica 
tion of the invention is to self-advancing or walking mine roof 
supports in which the two pressure-?uid-operated devices are 
respectively the leg or prop means and the advancing ram of 
the support. The invention is particularly applicable where 
both pressure-?uid-operated devices are controlled from a 
single selection or control valve. 
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PRESSURE-FLUID SYSTEMS 

This invention is for improvements in or relating to pres 
sure-?uid systems and particularly hydraulic systems in which 
a number of devices in hydraulic circuits perform operations 
together and are controlled from a central control. With such 
systems there is the problem, when two or more of the circuits 
are open to common exhaust system, that ?uid may be 
directed from one functional line or circuit to the other. This 
has the effect of operating one of the functions in reverse, i.e. 
the functioning device is fed with pressure-?uid whereas it is 
intended that it should be exhausting. 
One particular application of the invention which is men 

tioned by way of example, is to self-advancing hydraulic mine 
roof supports of the well known kind comprising one or more 
hydraulically extendible legs or props and a hydraulic advanc 
ing ram. In this case the aforementioned problem is that when 
the props or legs are connected to exhaust, so as to release the 
support from between mine ?oor and roof, ?uid-pressure is 
also exhausted from one side of the advancing ram as it is 
operated to advance the support. As a result pressure-?uid ex 
hausted from the ram may be fed to the props or legs and said 
props or legs may be reset to the roof. Thus, the intended ad 
vance of the support is prevented. An object of the present in 
vention is to overcome this problem. 
According to the present invention there is provided a pres 

sure-?uid system comprising at least two pressure-?uid 
operated devices wherein means is provided whereby when 
said devices are exhausting simultaneously the exhaust from 
one is prevented from affecting the desired operation of the 
other. 
The two pressure-?uid-operated devices may, for example, 

be the hydraulic advancing ram of a self-advancing or walking 
mine roof support. 

In one preferred arrangement according to the invention 
means is provided whereby the exhaust from one of the 
devices is caused to bypass a control or selection valve of the 
system by which operation of the devices is controlled or 
selected. 
The pressurizing of one of the ?uid-operated devices may 

be caused to in?uence the state of the other ?uid-operated 
device by connecting said device to exhaust. If the back pres 
sure in the exhaust line to one device is excessive a further ex 
haust line may be provided together with a device which, 
under such excessive pressure, operates to direct the exhaust 
of one device to a secondary return line. 
One particular embodiment of the invention will now be 

described, by way of example, as applied to a self-advancing 
hydraulically-operated mine roof support. In the following 
description reference is made to the accompanying drawings 
in which: 

FIG. 1 is a perspective view of the roof support, 
FIG. 2 is a diagram of the hydraulic system, 
FIG. 3 is a cross section on the line III-III of FIG. 4 of a con 

trol or selection valve embodied in the system, 
FIG. 4 is a cross section on the line IV-IV of FIG. 3, 
FIG. 5 is a perspective view of a rotary valve element of the 

valve shown in FIGS. 3 and 4, 
FIG. 6 shows the relative positions of the ports in the con 

trol or selection valve when the ram of the support is being 
operated to push a conveyor towards the mineral face, 

FIG. 7 shows the relative positions of the ports in the con 
trol or selection valve when said ram is being operated to pull 
the support towards the mineral face, and 

FIG. 8 shows the relative positions of the ports in the con 
trol or selection valve when pressure ?uid is being supplied to 
the props or legs of the support to extend them and secure the 
support between ?oor and roof. 
The support, shown in FIG. 1, is of the well known kind 

comprising one or more hydraulically extensible telescopic 
legs or props 10 and a hydraulic double-acting advancing ram 
11. Advance of the support may, for example, be effected by 
utilizing the ram 11 to advance a coal face conveyor C and 
then, retracting the ram to advance the support, the piston of 
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2 
the ram being anchored to the conveyor and the support being 
temporarily released from between ?oor and roof. 
The hydraulic system for the props 10 and the ram 11 com 

prises a hydraulic supply line 12 and exhaust lines 13 and 14. 
The supply to and exhaust of hydraulic ?uid from the props 

10 and the ram 11 is controlled from a central position by 
means of a rotary control or selection valve 15 having a port 
16 connected to the props 10, a port 17 connected to a port 
11a on the retract side of the ram 11, a port 18 connected to 
the exhaust line 13 and a port 19 connected, via a shuttle valve 
20, to a port 11b on the advance side of the ram 11. The port 
11b of the ram 11 is also connected, via the shuttle valve 20 
and a nonretum valve 21, to the exhaust line 14. 
The selection valve 15 has a ?uid-tight casing or chest 15a 

and a rotor iSb provided with a port 22, for connecting the 
supply 12 with the selected port l6, 17 or 19, and with a cavity 
23 of elongated form in its underface. _ 
As shown in the diagram (FIG. 2) and in FIGS. 3 and 4, the 

selection valve 15 is in a neutral position, i.e. the port 22 does 
not register with any of the ports 16, 17 or 19 and the port 16 
is connected, via the cavity 23 and port 18 to the exhaust line 
13. 
When it is required to advance or extend the ram to push 

the conveyor C towards the mineral face, the control valve 15 
(see FIG. 6) is turned so as to bring the feed port 22 into re 
gister with the port 19 and connect the port 11b of the ram to 
the supply 12 and the port lla'to the exhaust line 13 via the 
port 17, cavity 23 and port 18. During this stage the shuttle 
valve 20 is depressed so as to open the connection to the port 
11b of the ram and close the connection from the port 11b to 
the exhaust line 14. 
When it is required to retract the ram so as to advance the 

support, to which the cylinder of the ram is connected, the 
selection valve 15 (see FIG. 7) is turned into a position in 
which the port 22 registers with the port 17 so that the port 
11a on the retract side of the ram 11 is connected to the 
supply 12. In this position of the control valve the props 10 are 
connected, via the cavity 23, to the exhaust line 13 and the 
port 11b on the advance side of the ram is connected via, the 
shuttle valve 20 (which is in the position shown in FIG. 2) and 
the nonretum valve 21, to the exhaust line 14. During this 
stage the shuttle valve is raised so as to block off any connec 
tion via the port 19 to the props or legs 10. Thus, the exhaust 
from the advance or right hand side of the ram (i.e. from the 
port 11b) cannot act on the props 10 to interfere with the 
required lowering of the latter to enable the support to ad 
vance. 

With arrangements as adopted heretofore, during retraction 
of the ramll, pressure ?uid exhausted through the ports 11b 
and 19 to the return line 13 interfered with the lowering of the 
props or legs 10 of the support and with the advance of the 
latter. With the arrangement according to the present inven 
tion, however, despite the fact that both the legs 10 and the 
ram 11 are controlled from the same valve 15, pressure-?uid 
discharging through the port 11b is prevented by the shuttle 
valve 20 from acting on the legs or props 10 of the support and 
is bypassed via the valves 20 and 21, to the secondary return 
line 14. 
To extend the legs and reset the support between ?oor and 

roof, after it has been advanced, the rotor 15b of the control 
valve is turned to the position shown in FIG. 8 in which the 
port 16 registers with the port 22 and thereby communicates, 
via the casing 15a, with the pressure ?uid supply port 12, the 
retract side of the ram 11 being connected via the port 17, 
cavity 23 and port 18 to the exhaust line 13 ready for the next 
conveyor advancing stroke of the ram. 
The system may be modi?ed by combining the return lines 

13 and 14 particularly if the back pressure is relatively small. 
It will be understood that in known systems the valve 15 

controls the legs or props 10 of the support as well as the ad 
vancing ram 11 and all ?uid, both feed and exhaust, for all 
functions of the roof support, passes through this valve 
whereas, with the arrangement according to the invention 
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?uid exhausted from the ram via the port 11b is caused to 
bypass the valve 15. 

I claim: 
1. A pressure ?uid system comprising at least two pressure 

?uid operated devices and means which is operative, when 
said devices are exhausting simultaneously, to prevent the ex 
haust from one device affecting the desired operation of the 
other device, wherein said means is a pressure sensitive valve 
in a connection between one of said pressure ?uid operated 
devices and an operation-selection valve for the devices and 
an exhaust line, said pressure sensitive valve being operative 
to close said connection said selection valve and open the con 
nection to said exhaust line when said one pressure ?uid 
operated device is exhausted through said connection. 

2. A system as claimed in claim 1 wherein said pressure sen 
sitive valve is a shuttle valve. 

3. A system as claimed in claim 1 wherein a nonreturn valve 
is provided in said connection between said pressure sensitive 
valve and said exhaust line. 

4. A system as claimed in claim 1 wherein both pressure 
fluid operated devices are controlled from a single operation 
selection valve. 

5. A system as claimed in claim 1 wherein there are two ex 
haust lines one for one of said pressure-?uid-operated devices 
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4 
and one for the other of said pressure ?uid operated devices. 

6. A system as claimed in claim 1 wherein said operation 
selection valve has a cavity and a plurality of ports arranged so 
as to be connected selectively by relative movement between 
them and said cavity. 

7_ A system as claimed in claim 1 wherein the two pressure 
?uid-operated devices are respectively the hydraulically ex 
tensible prop means and the hydraulically operated advancing 
rarn of a self-advancing mine roof support. 

8. A system as claimed in claim 1 wherein the two pressure; 
?uid-operated devices are respectively the hydraulic prop 
means and the double acting hydraulic advancing ram of a 
self-advancing mine roof support and wherein a single opera 
tion-selection valve controls the operation of said prop means 
and said ram and wherein a shuttle valve controls connections 
between said operation~selection valve, the side of said ram, 
which is exhausted during advance of the support, and an ex 
haust line, the arrangement being such that when pressure 
fluid is being exhausted from said side of the ram the opera 
tion-selection valve is isolated from that side of the ram. 

9. A system as claimed in claim 8 wherein there is nonreturn 
valve between said shuttle valve and said exhaust line. 


