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It is known that walking support members generally
comprise a number of hydraulic pit props borne by a
base frame of varying size and compactness, formed, for
example, by a high rigid sheet-metal box, which gives the
whole unit great stability and holds the pit props in place
very efficiently. It has, however, been found necessary
to leave a clearance between each prop and the top of the
base frame and to insert a resilient element to protect
the prop, e.g., a spring or more simply a rubber shock ab-
sorber such as a ring or collar. This arrangement pre-
vents the props from bearing against the frame and being
damaged by considerable transverse forces, particularly
in sloping strata. The devices also recenter the prop when
it is released for the support to be moved forward.

If roof subsidence is likely to be appreciable, however,
the prop must be given sufficient freedom after locking.
Under these conditions, an impossible situation is very
soon reached; very thick rubber is necessary to give a
clearance of several tens of millimetres. The resistance
offered by the rubber very quickly increases with crush-
ing, the bending strength of the prop is very soon exceeded
and it comes into engagement with the frame.

If, on the other hand, a very soft rubber is used whose
resistance remains less than the prop bending strength
after several tens of millimetres crushing, there is a risk
of not producing sufficient force to compensate for the
prop weight and recenter it when the unit is released. It
is, in fact, of the greatest importance that the necessary
clearance should be guaranteed, and this means that when
the props are pressurised they must have been restored to
the mean position. This condition is not fulfilled if the
rubber is systematically compressed in a particular direc-
tion during the movement of a unit.

The subject of the invention is a centering device,
more particularly for the centering of support props,
particularly walking supports, which obviates the afore-
mentioned disadvantages and more particularly fulfills
the following two conditions: firstly, centering of the
props in their base frame when they are released, i.e.,
before the movement of the support, and secondly, suffi-
cient clearance between the props and the top of the
frame, so that the props are protected from abnormal
bending forces if the roof subsides, more particularly in
very sloping strata. .

Such a centering device can be used of course—with-
out going beyond the scope of the invention—for straight-
ening or centering in relation to a transverse support
member a horizontal, vertical or inclined element which
may depart from its initial axial position during opera-
tion,

According to a first feature of the invention, the resili-
ent element disposed between a member, e.g., a prop of a
support unit, and its transverse supporting element, is
formed by a sealing-tight deformable chamber compris-
ing at least one aperture which can be connected to a
duct for fluid of controllable pressure. The duct can,
for instance, be connected to a pump and thus be under
pressure when the pump is working and be brought to
the pump reservoir pressure when the pump is not op-
erating. Similarly, without going beyond the scope of
the invention, the aperture in the sealing-tight chamber
could be connected selectively to a duct for fuid under
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pressure, e.g., a duct communicating with a pressure ac-
cumulator, and to an outlet duct for the fluid. The de-
formable chamber will preferably be substantially toroidal
and be disposed between suitably shaped elements borne
by the member and its transverse support element re-
spectively.

According to a preferred feature of the invention the
cross-section of the sealing-tight chamber is bean-shaped
and comprises two parts of opposite concavity disposed
inside one another. These two parts are respectively sup-
ported on parts of corresponding shape unitary with the
member and its transverse support element, the support-
ing zone for the inner part being disposed in the free state
near the centre of the outer part.

Because of this arrangement, as will be shown herein-
after, the force transmitted to the member by the cham-
ber when it is pressurised is substantially independent
of the deformation previously undergone by the chamber.
Under these conditions the maximum force will always
be available to restore the prop member to its initial
axial position irrespective of its displacement, more par-
ticilarly when the props are inclined when they are to
be advanced.

The invention will be more readily understood and
various advantages and subsidiary characteristics will be
apparent from the following description of an advantage-
ous embediment given by way of example with reference
to the accompanying drawings wherein:

FIGURE 1 is an elevation of a walking support unit
whose props are provided with the device according to
the invention;

FIGURE 1a is a partial view similar to FIGURE 1
showing another embodiment of the invention;

FIGURE 2 is a section through an advantageous em-
bodiment of the resilient element disposed between a
prop and its transverse support element;

FIGURE 24 is a similar view to FIGURE 2 after the
prop has been inclined;

FIGURE 3 is a similar view to FIGURE 2 of another
embodiment; and

FIGURE 4 is a similar view to FIGURE 2 of another
embodiment.

FIGURE 1 shows a walking support unit comprising
in known manner a base box 1 whose bottom surface 1a
supports a number of props 2 resting pivotally thereon.
As shown in the drawing, such unit will generally com-
prise a number of props retained by appropriate trans-
verse support elements disposed a certain height above
the base of the unit; if the base element is a rigid box
the props pass through the top surface 1b of such box
through appropriate apertures 1c to this end.

In all instances the props must be able to become
inclined in relation to the base surface 1z, more particu-
larly when roof subsidences take place in very sloping
strata. Each aperture 1c or the appropriate prop re-
taining parts must therefore leave a certain clearance
around the latter, so that their inside diameter must be
greater than the outside diameter of the prop.

On the edge of each aperture Ic and on the oufer
surface of the corresponding prop two appropriately
shaped parts 3 and 4 are attached with a resilient and
sealing-tight chamber 5 between them, which is supported
laterally in recesses in each of the parts 3 and 4. In
FIGURE 1 the chamber 5 is toroidal in shape and com-
prises an aperture 5g to which a duct 6 is attached. The
duct is itself connected to a conduit 7 feeding all or some
of the props forming the various units. The conduit 7
can be put into communication with a hydraulic or pneu-
matic pressure fluid source, e.g., a pump or a pressure
accumulator.

The device operates as follows: the props 2 are first
locked between the mine roof and the base 1a of the



box resting on the floor; when roof subsidences have
caused the props to become inclined to the position shown
in chain lines in FIGURE 1, the conduit 7 is connected
to the hydraulic or pneumatic. pressure source, e.g., by

starting the aforementioned pump. The props are then

lowered by reducing the hydraulic pressure inside their
cylinder.. The inflation of the chambers 5 centers the
props while in their lowered positions in relation to the
base box. The unit or units are then moved in known
manner, whereafter the props 2 are raised, while the
pressure in the chamber 5 is maintained. When the

props are ﬁrmly engaged between the floor and the roof °

the pressure in the conduit 7 is reduced to zero, e.g.,
by stopping the pump. Under these conditions the props
may possibly again become inclined by transverse forces
of various kinds, more particularly, roof subsidences;
without encountering parasitic: resistances which might
cause abnormal bending stresses.on the props. This shows
the importance of the improvements to walking supports
by the present invention and also their simplicity and
ease of operation. - The method of operation just described
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inner periphery 3a. of the plate 34 is near the center
of the cross-section -of the annular groove in the part 4.
‘When the prop 2 is inclined in relation to the base box,
the part 4 will move towards or away from the annular
plate 3d, i.e., the inner periphery 3a of the annular plate
3d will be moved in relation to the part 4 over a distance
X in FIGURE 2. The distance X corresponds on the
one hand to the clearance necessary to absorb roof sub-
sidences, . and ‘on the other to the deformation of the
chamber 5 during which it may be considered that the
force transmitted by said chamber to the part 4, i.e., the
force of the part 5b of the chamber on the inner periphery

~ 3a of the annular plate 3d remains substantially constant.

It was observed during preliminary tests, however, that
the device described above could be further improved.
When the prop 2 has become inclined in relation to its

" base frame (FIGURE 2a) the inner part 5b which is

normally supported on the inner periphery 3a of the plate

" 3d has left such periphery in-the opposite zone to the
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could, of course, be modified, according to the particular

conditions:in which the centring device is used.

FIGURE 1 shows a single sealing-tight chamber formed
by a torus, but clearly other embodiments could be en-
visaged without going outside the 'scope of the inven-
tion. For instance, similar chambers to that shown in
FIGURE 1 could be superimposed on top of one another,
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or the chambers could be replaced by a single flexible :

conduit 5" coiled several times around the prop 2 (FIG-
URE 1a).

1t should be noted that although this embodiment seems
less advantageous than the previously described one, the
chambers ‘5 .can be initially inflated either by water or
air at suitable pressure to recenter the props.as soon as
they have been released. In that case the props would

undergo bending stresses during inclination, and this would
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‘the center of the outer part Sa.’

inclination. When the inside of the chamber 5 is pressur-
ized, the part 5b disposed in the opposite zone to the
inclination first of all tends to become deformed and to
reshme an equillibr-ium shape, i.e., the circular shape shown
in chain lines in the figure. - This may cause some delay
in the recentering of the prop and rlsk of damage in.the
chamber 5.

"To obviate: th1s disadvantage, accordmg -to the invention
means are. provided to prevent the inner part 5b from
becoming.-displaced . beyond .its initial position close to
To this end flexible but

- inextensible elements are used which connect the inner part
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necessitate reinforcement of thelr structure, or a reduced -

freedom of movement, but it is clear that such an em-
bodiment also forms part of the invention.

A description with reference to FIGURE 2 will now be
given of a centering device according to the invention using

a sealing-tight chamber which can be inflated if required -

or subjected to initial inside pressure, but which is of a
shape such as to exert on the prop to be recentered a
force substantially - independent of ‘the axial off-setting
of the prop in relation to its trangverse supporting element.
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The crushing force curve has been experimentally de- .

termined and calculated for a chamber inflated with air or

water in relation to the movement of an element supported
on the inner or outer periphery of such chamber. It

was found that the crushing force passes through a maxi- -

mum when the movement of the part supported on the

5b to the recess for the outer part Sa. As shown in FIG-

“URES 2 and 2a, metal braid 8 is preferably fixed in the -

center of the part 5b, passes through the part 5a, and-is

xed on the element 4 by:any appropriate means.  In
place of metal braids a flexible diaphragm 8a could be
placed in the chamber 5 during manuf-ac_bure, such dia-
phragm . having means 8b for fixing in the element 4
unitary with the prop on the outside of the part 5a (FIG-
URE 4).

According to the embodiment shown in FIGURE 3,
the. center of the part 5a can be cut out.. In that case
the chamber 5 is fixed in the element 4 in a manner similar
to a tire without an inner tube, and the two free ends of
the part Sa will preferably be réinforced by metal rings
9 or the like. *This arrangement makes it very easy to fix
metal braid in the element-4. In this embodiment two
series ‘of braids 8 are provided and are inclined in rela-

" tion to the equatorial plane of the chamber 5.

periphery is close to the radius- of the chamber section. -

In that case, the crushing force is substantially equal to -

the product of the pressure inside the chamber and the
apparent surface thereof -in “a diametric section. The
force is therefore substantially independent of the shape
and dimensjons of the supporting surface on the chamber
periphery. . It -follows that.the optlmum shape . of “‘the

chamber 5 of the device described above ‘is for the cross-

section -of such charnber to be bean-shaped as shown in
FIGURE 2.~

" It can be seen from the drawing that the cross-secnon'/' :
of the chamber 5 comprisés two parts 5a and 5b of oppo- -
site concavity to one another, and the part §b is disposed:
In. the. -

inside the part: 5a which 'is itself semicircular.
free state, i.e., when there is no-pressure inside the cham-
ber, ‘the part §b extends almost to the center of the part

. going outside” the scope - of the invention.
_either of such parts could be associated with the movable
- ‘member,. or ;with ‘its transverse ‘supporting element; a8
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54. The part 4 fixed-on the shaft of the prop 2 has an . '

outwardly open annular groove which strictly matches the
shape of the part 5q .of the chamber 5.-

“The supporting part 3 unitary with the fop ‘suiface 1b-

of the base box comprises- an annular plate 34 cooperat-
ing with the inner:part 55 of the chamber 5. .-It should

be noted that then the prop 2is properly centered the:r-

70
B when used on a.mine support : unit.
longation 4a (FIGURE :2)..are.-provided ‘on' the ~edges :

(10

It is clear that the number and arrangement of the

"braids, diaphragm or the like, are not limited to the above,

but can be determined in relation to the particular condi-
tions of use and also assembly requirements. = It should
be emphasized that inthe.embodiment shown in FIGURE
3, the braids or diaphragms § can be fixed. directly on the -
braces 9 of the part Sa which are themselves. substantially
fixed in relation to the piece 4. The positions of the inner
and outer parts of the bean-shape could be inverted without
Similarly,

mroumstances requlre

% Finally, it'is- clear that.the total dimensions, more'
~ particularly the diameter-of the cross-section of:the bean

shape should be. determined .accordingly firstly to the

forces mecessary to recenter the prop, and . secondly the

necessary clearance correspondmg to the- movement of the
prop in relation to its transverse supporting element. - It
should be emphasized that since the chamber 5 is a rela-
tively :fragile: device it should have a protective casing
To this end, pro-

of the annular groove .in the - element 4, such prolonga-
tions engaging slidably between the top-and: ‘bottom sur-
faces 3b and 3c of an annular casmg unitary w1th the an-
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nular plate 3d. The two surfaces 3b and 3c are disposed
on either side of the annular plate and the distance of the
prolongations 4a of the supporting element 4 from the
bottom of the casing is enough to allow the prop to be
moved over a distance X in relation to the base box.

It is clear that the various embodiments described above
are only advantageous examples of embodiments of the
invention, which covers all variants, The engineer in
the art will realize that the device according to the inven-
tion can be used in numerous cases, but the present case
should again be emphasized, viz. shift jacks for walking
support units in mines, which will advantageously be
provided with a device according to the invention.

What we claim is:

1. A support unit comprising a support element, a sup-
port structure defining an aperture which receives the
support element, the support element being movable within
the aperture relative to the support structure, a sealing-
tight resilient deformable chamber located between the
rim of said aperture and said support element and means
for coupling the interior of said chamber with a source
of fluid pressure to recenter said support element relative
to said aperture after displacement of said element from
a co-axial position relative to said aperture.

2. A support unit according to claim 1 in which the
chamber is of toroidal shape.

3. A support unit according to claim 1 in which the
chamber comprises a flexible conduit coiled in a plurality
of turns about said support element.

4. A support unit comprising a support element, a sup-
port structure defining an aperture which receives said
support element, a seal-tight resilient deformable chamber
which in cross-section includes opposite concave walls
facing in like direction, one of said walls lying within
the limits of the other, and a pair of support members
respectively carried by said element and said structure
and of shape corresponding to the exterior of said walls,
in the rest state said walls engaging said members, said
element being co-axial with said aperture and the inner-
most part of said inner wall being adjacent the center
of said outer wall, means being provided to couple said
chamber to a source of fluid pressure to recenter the ele-
ment relative to said support structure after displacement
of said element relative to said aperture.

5. A support unit according to claim 4 including an-
choring means secured to said inner wall and to means
static relative to said outer wall to limit displacement of
the innermost part of said inner wall away from said
outer wall.

6. A support unit according to claim 5 including an-
choring means between said inner wall and means static
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relative to said outer wall, said anchoring means compris-
ing metal braiding.

7. A support unit according to claim 5 including an-
choring means between said inner wall and means static
relative to said outer wall, said anchoring means compris-
ing a diaphragn.

8. A mine roof support unit comprising a base frame,
a plurality of telescopic props pivotally supported by said
frame, a support structure fast with said frame and defiin-
ing apertures each receiving and limiting pivotal move-
ment of one of said props, a resilient deformable seal-
tight chamber supported by the rim of each aperture, each
of said chambers including oposite walls which are con-
cave and like facing, one lying within the other, said inner
wall being concave on the exterior and engaging the rim
of said aperture and said outer wall being concave on the
interior and seating against a concave element carried
by said prop means being provided for coupling the
interior of each of said chambers with a fluid pressure
source.

9. A support unit according to claim 8 including a
pair of spaced guide surfaces on said structure in respect
of each aperture, said surfaces slidably receiving said
concave element of said prop received by said aperture.

10. A support unit comprising a support element, a
support structure defining an aperture which receives said
support element, a seal-tight resilient deformable chamber
which in cross-section includes opposite concave walls
facing in like direction, one of said walls lying within the
limits of the other, and a pair of support members respec-
tively carried by said element and said structure of shape
corresponding to the exterior of said walls, and the sup-
port member in respect of the outer wall forming a part
of that wall, in the rest state said walls engaging said
members, said element being co-axial with said aperture,
and the innermost part of said inner wall being adjacent
the center of said outer wall, means being provided to
couple said chamber to a source of fluid pressure to re-
center the element relative to said support structure after
displacement of said element relative to said aperture,
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