
June 10, 1969 H. RIESCHEL. 3,448,584 
HYDRAULIC CASING UNITS FOR MINE WORKINGS 

Filed Feb. 7, 1968 

NveNToR 
/%a (22442 

  





3,448,584 
3 

4 which in the example shown, is operative in the hori 
Zontal attitude only. A stepping jack comprising piston 
rod 5 and a feed cylinder 6 is connected to the attach 
ment device 3 through this joint 4. 

If the cylinder 6 is double-acting, then when the cas 
ing jack system 7 is in the fitted condition, it can be used 
to advance the conveyor 2 and, with the casing jack sys 
tem 7 in the unloaded condition, can be employed to feed 
the casing forward. 
The feed cylinder is provided at its rear end with a joint 10 

8, which in the example in question is a universal joint 
being connected to the casing jack system 7 through this 
joint. 
The casing jack system of the present example com 

prises two frames 9 and 10 for simultaneous advance, each 
embodying two hydraulic pit props 11. The pit props are 
also equipped with casing heads 12. In the jack system 
selected as an example here, the two frames 9 and 10 are 
connected together through a rear link 13 and a front link 
14. 

In order to apply pivoting forces, two horizontal lateral 
thrust cylinders 15, 16 of identical design are provided, 
these operating when the pit props 11 are unloaded and 
the casing unit itself is therefore not in the fitted condi 
tion; in the following, we will confine ourselves to a de 
scription of one of these lateral thrust cylinders only. 

Each lateral thrust cylinder has a piston rod 17 which, 
in the example in question, simultaneously makes up part 
of a telescopic device whose other component is marked 
18. 
The cylinders 15 and 16 are articulated at the points 

19 and 20 respectively to one side 9 and the other 10 of 
the casing jack system 7, whilst the piston rods, in par 
ticular the components 18 of the telescopic devices are 
articulated at the points 21 and 22 to respective sides of 
the feed cylinder 6. 
The points of articulation 21 and 22 are thus, in the 

example, in a common cross-sectional plane of the feed 
cylinder 6. 
The arrangement is also such that the points of articula 

tion of the piston rod components 18 to the feed cyl 
inder 6 are located at one end of the latter, whilst the 
universal joint 8 is located at the other or rearward end 
of the feed cylinder. 

This universal joint consists of a transverse bore 30 in 
the feed cylinder, which bore flares at both ends, and of 
the link 13, on which stops 31 are fixed in order axially 
to locate the feed cylinder. 
The drawing illustrates the condition which arises when 

the conveyor 2 moves downward (in the drawing) along 
the coalface 1 while the casing unit 7 is fixed in position. 
As will be apparent, the longitudinal axis of the feed 
cylinder 6 is then no longer in line with the direction of 
advance. Also, in this condition, the piston rod 17 of the 
lateral thrust cylinder 15 is in the extended position and 
the telescopic device 17, 18 of this cylinder is extended. 
On the other hand, the telescopic device 17, 18 of the 
lateral thrust cylinder 16 is retracted, and likewise the 
piston rod 17. 

For an advance or stepping operation, the pit props 11 
are unloaded and at the same time the spaces, formed 
above the pistons in the cylinders 15 and 16, are 
pressurised. In the condition shown in the drawing, this 
means that the piston rod 7 of the feed cylinder 6 extends, 
the feed cylinder 6 shifting the casing unit 7 into the 
broken-line position by the application of appropriate 
couples, until the piston rod 7 reaches its terminal position. 
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During this operation, the lateral thrust cylinder 15 is 

ineffective, since it is simply its telescopic device 17, 18 
which is retracted throughout the period of movement of 
its piston up to the fully extended position. 

Since, with the telescopic devices fully retracted, both 
piston rods 17 of the lateral thrust cylinders 15, 16 are 
extended, and the longitudinal axis of the feed cylinder 6 
is in line with the advance direction, the direction of ad 
vance produced when the piston rod side of the piston 
in the cylinder 6 is pressurised, corresponds with the di 
rection in which the feed force is operative. 
The advantages arising out of this consist in the fact 

that with a casing design of this sort the pivoting forces 
react on the feed cylinder 6 as soon as the casing is un 
loaded. With the casing unit 7 in the loaded condition, 
however, the feed cylinder 6 can pivot freely. Thus, in all 
phases of operation the action of disturbing forces on the 
feed or stepping cylinder is excluded. In addition, should 
the lateral thrust cylinders 15, 16 be pressurised simul 
taneously with the feed cylinder 6, the casing unit 7 is in 
all cases aligned before feed takes place, and this too in 
hibits any action of transverse forces on the casing unit 
and upon the stepping cylinder. 

Both the lateral thrust cylinders and the feed cylinder 
may have a common control, thus giving rise to a very 
simple circuit. 
The points of articulation of the lateral thrust cylinders 

are generally forced with sufficient play to allow the cyl 
inders to move to the requisite extent in any plane. 

I claim: 
1. In a hydraulic casing system for mine workings com 

prising a hydraulic casing unit having a stepping jack, 
means linking said casing unit to a strongpoint support, 
and hydraulic side thrust jacks provided between the cas 
ing unit frame and the feed cylinder of the stepping jacks, 
the improvement consisting in the combination of a joint 
connecting the piston rod of the stepping jack feed cylin 
der to the strongpoint support, a joint connecting the said 
feed cylinder to the casing unit frame; means mounting 
the side thrust jacks in opposed relationship; telescopic 
devices carried by the piston rods of the side thrust jacks; 
and articulated connections between the telescopic de 
vices and the stepping jack, the mounting means for the 
side thrust jacks being such that the telescopic devices 
are both in the retracted condition when the side thrust 
jacks are both in the extended condition. 

2. A hydraulic casing unit as claimed in claim 1, 
wherein the points or articulation of the ends of the 
piston rods of two mutually opposite lateral thrust cylin 
ders to the feed cylinder are located in a common radial 
cross-sectional plane of said feed cylinder. 

3. A hydraulic casing unit as claimed in claim 1, 
wherein the joint between the feed cylinder and the cas 
ing unit is a universal joint, and consists of a transverse 
bore in the end of the feed cylinder, said bore flaring at 
both ends, and a rod extending through said bore, said 
rod carrying stops which axially locate the feed cylinder. 
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