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ABSTRACT OF THE DISCLOSURE 
The specification describes a hydraulic-pneumatic ana 

log transducer for providing a pneumatic pressure indi 
cation of the hydraulic pressure existing in a hydraulic 
ram. The transducer makes use of a membrane of which 
one side is subjected to the hydraulic pressure while the 
other side, in accordance with the hydraulic pressure ob 
taining, varies in its distance from the end of a tube. 
Air is caused to pass between the resulting annular gap 
between the end of the tube and the membrane and the 
resulting pressure gradient is measured by means of a 
pneumatic pressure gauge. 

CROSSREFERENCE TO RELATED APPLICATION 
This application constitutes a continuation-in-part of ap 

plication, Ser. No. 716,593, filed Mar. 27, 1968, of Hans 
Rieschel and entitled “Control Systems for Mining Equip 
ment” now abandoned. 

BACKGROUND OF THE INVENTION 
The present invention relates more particularly to in 

dicating apparatus for providing information concern 
ing the pressure obtaining in hydraulic mine equipment 
at a distance from the equipment. 

Accordingto one previous proposal, see German specifi 
cation 1,237,041, an electrical signal was to be provided 
varying in accordance with the working pressure of hy 
draulic equipment, making use of a spring-loaded double 
piston which short-circuited a number of electrical con 
tacts in accordance with the displacement by the pressure. 
A disadvantage of this device was, however, the limited 
number of signals that it could provide owing to the limi 
tation on the number of contact pairs which could be used. 
A further disadvantage of the device was that eXtensive 
precautions and restrictions are necessary in connection 
with electrical equipment in mining. 

SUMMARY OF THE INVENTION 
One particular object of the present invention is to 

provide an apparatus forgiving an indication of the hy 
draulic pressure existing in mine roof support units. 
The present invention consists in an indicating apparatus 

for providing a pneumatic signal corresponding to the 
hydraulic pressure of a mine roof support ram, character 
ized in that the apparatus comprises: a body defining a 
chamber; a membrane extending across the chamber; duct 
means for applying hydraulic pressure to a first side of 
the membrane; a loop shaped wall having a rim adiacent 
to and substantially parallel to a second side of the mem 
brane, duct means for causing gas to flow between thein 
side of the wall and the outside ofit, this flow taking place 
between the wall and the membrane, and means respond 
ing to the pressure gradient existing between a space with 
in the wall and around the wall. 

In order to set the range of measurement of the appara 
tus, the latter can comprise a tubular body which is fixed in 
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2 
a housing so as to be axially adjustable, and whose end 
forms the wall. 

In accordance with a further, optional, feature of the 
invention the apparatus comprises detachable means, such 
as a screw-threaded ring, for holding the membrane in 
place against, for instance, a shoulder surface in the body, 
so as to allow the membrane to be replaced. 
The body can be mounted in the head plate or cap of 

a hydraulic pit prop. The means responding to the pres 
sure gradient can be in the form of a pressure indicator 
for visual inspection. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 of the drawings is a diagrammatic section of 

an apparatus in accordance with the invention; and 
FIG. 2 is a section on the line A-B of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The apparatus comprises a body 1 madeup of two parts 
2 and 3. The part 3 is in the form of a screw-threaded 
ring screwed into the part 2 so as to pressa circular dia 
phragm ormembrane 5 againsta circular support shoulder 
face 4. The part 3 has a surface 6 opposite the face 4 
and an annular seal 7 which presses the membrane 5 in 
a fluid-tight manner against the shoulder face 4. 
The screwed-in part 3 has a central hole 8 for supply 

ing oil of a hydraulic system to the membrane 5. The oil 
comes into contact with the free face of the membrane 5, 
denoted by reference numeral 5a. The part 3 also has 
sockets 10 and 11 of minor importance and it can be 
mounted in the head plate H of a pit prop P. The hole 8 
forms the connection with the hydraulic pressure system 
of the pit prop P. 
The part 2 has a circular hole 12 which forms part of 

a chamber on one side of the membrane. Compressed air 
is passed through a union socket or duct 15 with a female 
thread 14 and passes through an annular channel 16 under 
constant pressure into the chamber space 12. The socket 
15 forms a connection for the supply of compressed air. 
On the opposite side of the body there is an outlet 

socket 19 provided with a female thread. 18, this socket 
serving for an output analogue signal in accordance with 
the hydraulic pressure above the membrane 5. 

In the centre of the annular chamber space 12 there 
is a tube 20 whose upper end adiacent to the lower mem 
brane face 5b forms a wall which cooperates with the 
membrane face in forming a variable gap. The tube 20 is 
provided with screw threads and is screwed into a hole 21 
in the part 2 and sealed by a gasket 22. The lower end of 
the tube 20 is provided with a lock-nut 23. The vertical 
open ended passage 24 through the tube 20 leads to the 
outside atmosphere. 

In operation the duct 15 is connected with a supply of 
compressed air under constant pressure. This air flows 
into the chamber 12 over the rim at the end of the tube 
20 and thence into the inside of the tube 24 from which 
it emerges to the outside atmosphere. If hydraulic pres 
sure is applied to the face 5a of the membrane, any var 
iation in pressure leads to a bending or bulging of the 
membrane 5 soasto vary the width of the gap between the 
rim of the tube 20 and the surface 5b of the membrane 
5. As a result a greater or lesser pressure gradient across 
the gap is created and an air pressure is produced in the 
chamber 12 which is passed out through duct 19. 
As is schematically shown in the drawing, the analogue 

air pressure is passed via a conduit 30 to a pressure gauge 
31 whose pointer 32 shows on a scale a value proportional 
to the hydraulic pressure in the pit prop. By suitable cali 
bration of the scale, taking the cross-sectional area of the 
piston of the pit prop into account, the scale canbe made 
to read directly in tons or other units of weight acting 
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on the pit prop. The pressure gauge or indicator can be 
provided at a considerable distance from the pit prop 
P. 

It has been found that the apparatus, particularly the 
body with its membrane can be made to miniature di 
mensions. 
What I claim is: 
1. A device for indicating by pneumatic signal the hy 

draulic pressure of a mine roof support pit prop having a 
head plate comprising: a body mounted in said head plate 
provided with a chamber, a membrane extending across 
said chamber for dividing same into separate sections, 
duct means for conveying hydraulic pressure fluid from 
the pit prop to one section of said chamber, an open end 
ed tube extending into the other section of said chamber 
and terminating adjacent said membrane, means for ad 
justing said tube toward and away from said membrane, 
the outer end of said tube being open to the outside, means 
for conducting a stream of air under constant pressure 
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through said other section of said chamberto pass to the 
inside of said tube and thence to the outside, whereby any 
variation in hydraulic pressure causing flexing of said 
membrane so as to vary the gap between the end of said 
tube and said membrane creates a varying pressure grad 
ient across such gap, and gauge means connected to said 
body and communicating with said other section to vis 
ually indicate such pressure variations in terms of hy 
draulic pressure. 
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