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The present invention relates to apparatus for support-
ing the roofs of mining galleries and other underground
excavations. More particularly, the invention relates to
improvements in so-called walking mine roof supports
which are movable stepwise toward the mine face in an
underground excavation and wherein the moving parts
are preferably actuated by hydraulic and/or pneumatic
systems. -

It is an important object of tthe present invention to pro-
vide a walking mine roof support which can be moved
along the mine floor without even temporarily ceasing to
support the mine roof so that the apparatus and the miners
are protected from cave-in.

Another object of the invention is 1o provide a walking
mine roof support which can change the direction of its
movement in a mining gallery and can perform a compos-
ite movement including a movement toward or away from
the mine face and a movement in at least one addijtional
direction, for example, in parallelism with the mine face.

A further object of the invention is to provide a mine
roof support which can embody one or more extensible
and contractible pit props, which can be operated by re-
mote - control, which can be assembled of a relatively
small number of rugged and compact parts, which can
support a relatively large surface area of the mine roof,
which can be assembled with one or more similar ap-
paratus to support the mine roof along the full length
of the mine face in a gallery, which can be used to trans-
port the material evacuating conveyor, and which can
be operated by a very simple control system, particularly
by a hydraulic control system.

An additional object of the invention is to provide a
hydraulic walking mine roof support which can be ad-
vanced while its components carry the full weight of a
mine roof, which can perform steps of desired length,
which can transport the driving means of an ore-evacuat-
ing conveyor, and which is capable of supporting an un-
even mine roof and of being properly supported on an
uneven mine fioor.

Still another object of the invention is to provide a walk-
ing roof support which can be used alone or as a part
of a battery of two or more mine roof supports, which
can. be operated by persons having little technical skill,
and which can be used in high, low, wide or narrow
underground excavations.

Briefly stated, one feature of my invention resides in
the provision of a walking mine roof support which
comprises at least one extensible and contractible pit prop
or an analogous load carrying member, and upper and
lower advancing or motion imparting units each of which
comprises first and second caps mounted on the respec-
tive end portions of the prop and movable substantially
vertically into and from engagement with the adjoining
material surrounding the excavation. Thus, the caps of
each upper advancing unit can be moved into and away
from full supporting engagement with the mine roof and
the caps of each lower advancing unit can be moved
into full engagement with the mine floor. The caps of
each advancing unit are reciprocable with reference to
each other in a substantially horizontal direction and one
of these caps is coupled with and transmits such horizontal
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movement to the prop. Each advancing unit further com-
prises friction reducing means interposed between the first
and second caps, operating means (preferably compris-
ing hydraulic cylinder and ram members) for moving
the caps vertically with reference to each other, and
shifting means for moving the first cap horizontally when
the second cap engages the material surrounding the ex-
cavation, or vice versa.

For example, and if the mine roof support comprises
a single upper advancing unit and a single lower advanc-
ing unit, one cap of each unit will be moved horizontally
toward the mine face when the other cap engages the
adjoining material whereby such one cap entrains the pit
prop while the mine roof remains properly supported.
The one cap is then moved into full engagement with the
adjoining material and the other cap is retracted so that
the shifting means can advance the other cap toward the
mine face. The other cap is thereupon preferably returned
into engagement with adjoining material so that, when
the just described two-stage displacement of the mine
roof support is completed, all four caps engage with the
adjoining material to insure satisfactory anchorage of
the support and reliable propping of the mine roof. One
cap of the lower advancing unit can push the aforemen-
tioned evacuating conveyor toward the mine face.

The novel features which are considered as characteris-
tic of the invention are set forth in particular in the ap-
pended claims. The improved mine roof support itself,
however, both as to its construction and its mode of op-
eration, together with additional features and advantages
thereof, will be best understood upon perusal of the fol-
lowing detailed description of certain specific embodi-
ments with reference to the accompanying drawings, in
which:

FIG. 1 is a schematic end elevational view of a walk-
ing mine roof support with two advancing units which
embodies one form of the present invention, a portion of
the upper advancing unit being shown in transverse ver-
tical section;

FIG. 2 is a schematic side elevational view of the mine
roof support, the upper advancing unit being shown in
longitudinal vertical section;

FIG. 3'is an end elevational view of a battery of two
modified walking mine roof supports each of which com-
prises two upper and two lower advancing units;

FIG. 4 is a side elevational view of one of the mine
roof supports shown in FIG. 3; :

FIG. 5 is a fragmentary top plan view of the mine roof
supports shown in FIG, 3;

FIG. 6 is an enlarged fragmentary horizontal section
as seen in the direction of arrows from the line VI—VI
of FIG. 4;

FIG. 7 is an enlarged fragmentary longitudinal vertical
section as seen in the direction of arrows from the line
VII—VII of FIG. 5;

FIG. 8 is an enlarged fragmentary transverse vertical
section as seen in the direction of arrows from the line
VIII—VIII of FIG. 5;

FIG. 9 is a top plan view of a third mine roof support
with one of the advancing units shown in horizontal sec-
tion; and

FIG. 10 is a vertical section as seen in the direction of
arrows from the line X—X of FIG. 9.

The walking mine roof support of FIGS. 1 and 2 com-
prises a single hydraulic pit prop 1 including a lower tube
1’ and an upper tube 1” which latter is reciprocably tele-
scoped into the lower tube 1’ so that the prop can be ex-
tended and. contracted. The tubes 1’, 1" are respectively
provided with cooperating cylinder and piston means to
extend or contract the prop in response to controlled ad-
mission or evacuation of a hydraulic fluid, The upper end
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portion 2 of the tube 1" constitutes a male coupling mem-
ber which extends into a socket provided in an operating
cylinder 4. The lower end portion 3 of the lower tube
1’ extends into a socket provided in an operating cylin-
der 4'.

The operating cylinders 4, 4’ respectively form part
of two advancing units S, S’ which can cause the mine
roof support to “walk” along the mine floor 27 toward or
away from the mine face 16 and to shift an evacuating
conveyor 26 which extends transversely of the mine roof
support along the front part of the mine floor 27 and
serves to evacuate material which is being removed from
the mine face. The two advancing units 8, S’ are of similar
or identical construction.

The upper advancing units S comprises the aforemen-
tioned operating cylinder 4 which may be rigidiy or tilt-
ably secured to the upper end portion 2 of the tube 17
and defines a cylinder chamber 5 for a plunger or ram
6 which is rigid with a slide or runner 7. This runner can
travel lengthwise along a track constituted by rolls, balls
or analogons friction reducing elements 8 installed in a
first roof-engaging member or cap 9. In the illustrated em-
bodiment, the elements 8 are rolls which are accommnio-
dated in a cage including a first portion constituted by the
runner 7 and a second portion constituted by the lower
part 9a of the cap 9. The latter is preferably of U-profile
and extends lengthwise of the mine roof support at right
angles to the mine face 10. The downwardly extending
flanges of the cap 9 to form the side walls of the cage por-
tion 9 and shield the friction reducing elements 8 against
debris falling off the mine roof 17.

A shifting device of the upper advancing unit S com-
prises a double-acting hydraulic cylinder 12 which is
articulately connected to the front end portion of the run-
ner 7 by a horizontal pin 11 and accommodates a recipro-
cable piston whose piston rod 13 is connected with a
downwardly extending bracket 15 of the cap 9 by a sec-
ond horizontal pivot pin 14. The shifting device including
the cylinder 12 and piston rod 13 can move the cap 9 with
reference to the runner 7, or vice versa, This shifting de-
vice is fully protected by the cap 9 in that it is mounted
between the downwardly extending flanges bounding the
sides of the cage portion 9a.

The advancing unit S further comprises a second roof-
engaging cap including two elongated I-beams 16 which
are fixedly secured to the operating cylinder 4 at the op-
posite sides of the cap 9.

The upper side of the cap 9 is preferably provided with
teeth 18 or similar protuberances which can bite into the
material of the mine roof 17 to prevent sliding of the cap
9 when the latter is caused to bear against the mine roof.

The lower advancing unit S” comprises the aforemen-
tioned operating cylinder 4’ which is fixedly connected
with a floor-engaging cap composed of two spaced parallel
I-beams 16’. The operating cylinder 4’ has a chamber
(not shown) for a vertically reciprocable plunger or ram
which can displace a U-shaped cap 9’ corresponding to
the cap ¢ and movable into and from firm engagement
with the mine floor 27. The cap 9’ extends lengthwise be-
tween the I-beams 16’ and its front end portion is ar-
ticulately connected with the double-acting cylinder 12’
of a hydraulic shifting device serving to move the cap 9’
with reference to the beams 16’ or vice versa, A horizontal
pivot pin 21 connects the front end portions of the beams
16’ with the evacuating conveyor 20 which is slidable side-
ways along the mine floor 27. The friction reducing roll-
ers 8 are disposed between the cap 9’ and a runner or
slide 7’ which is connected with the aforementioned ram
in the operating cylinder 4’.

The cap 9 and the beams 16’ are respectively shorter
than the cap 9 and beams 1§ to provide room for the
evacuating conveyor 28. A shield 19 on the rear end por-
tions of the beams 16’ protects the operating cylinder 4
from filling which is used to fill up the gallery rearwardly
of the mine roof support. The evacuating conveyor 20
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4
preferably comprises two endless chains which are driven
to travel in a direction at right angles to the plane of
FIG. 2.

The hydraulic system of the mine roof support com-
prises a valve block 22 which is mounted on the lower
tube 1’ of the prop 1 and is connected with a conduit 23
for admitting hydraulic fluid into the chamber of the low-
er operating cylinder 4’. A conduit 24 connects the valve
block 22 with the chamber 5 of the upper operating cy-
linder 4 and a supply conduit 25 feeds oil or another
suitable hydraulic fluid from the pressure outlet of a hy-
draulic pump, not shown. The numeral 26 denotes an
actuating member which can be manipulated by hand
or by remote control to regulate the flow of fluid to and
from the operating cylinders 4, 4°. The hydraulic system
furiher includes a differential pisten assembly 28 of con-
ventional design and conduits which convey fluid to and
from the cylinder chamber in the tube 1’ to bring about
extension or contraction of the prop 1. The pump which
feeds fluid into the supply conduit 25 may be mounted
on the mine roof support or the conduit 25 may extend
through the gallery to receive pressurized fluid from a
remote source. Additional conduits (not shown) connect
the valve block 22 with the cylinders 12, 12’ of the two
shifting devices.

The operation of the apparatus shown in FIGS. 1 and
2 is as follows:

In order to anchor the mine roof support, the actuating
member 26 is set to admit pressurized fluid to the con-
duits 23, 24 and into the cylinder chamber of the tube
1’. The tube 17 is moved upwardly and presses the
I-beams 16 against the mine roof 17. Fluid admitted into
the operating cylinders 4, 4’ (via conduits 24, 23) moves
the caps 9, 9’ into engagement with the mine roof 17 and
mine floor 27. The lower I-beams 16’ bear against the
mine floor 27 by gravity and also in response to pressure
in the cylinder of the tube ¥’. A suitable relief valve (not
shown) of the block 22 insures that the prop 1 is not sub-
jected to excessive pressure.

When the material removing instrumentalities remove
a certain amount of material from the mine face 10, the
apparatus must be shifted in the direction indicated by
arrow P. This is achieved by raising the flnid pressure in
the operating cylinders 4, 4" and by simuitaneously short-
ening the prop 1 to move the beams 16 away from the
mine roof 17 or to cause these beams to bear against the
mine roof with a reduced force. The same holds true for
the lower beams 16’ which bear against the mine floor
27 with a reduced force. The pressure between the caps
9, 9’ and the mine roof 17 and floor 27 increases so that
the apparatus continues to support the roof against cave-
in.

The prop 1 can be shortened or contracted by means
of differential piston assembly 28. This assembly can
raise the pressure of fluid above the pressure prevailing
in the supply conduit 25 so that the operating cylinders
4, 4’ receive highly pressurized fluid. The manner in
which a differential piston can raise the pressure of a
fluid is well known in the art of hydraulics.

Once the beams 16, 16’ are properly disengaged from
or bear with a reduced pressure against the mine roof 17
and floor 27, the operator admits hydraulic fluid into
the cylinders 12, 12’ to retract the piston rods 13 where-
by the runners 7, 7’ travel along the friction reducing
elements 8, 8’ and entrian the prop 1 and the beams 16,
16’ in the direction of the arrow P, namely, toward the
mine face 10. The caps 9, 9’ cannot follow such move-
ment of the beams 16, 16" because they bear against the
mine face 17 and floor 27. Such positions of the prop
1 and beams 16, 16’ are shown in FIG. 2. The lower
beams 16" push the evacuating conveyor 20 which moves
sideways and toward the lower part of the mine face 10.
The elements 8, 8" reduce friction sufficiently to allow
for relative movement between the runners 7, 7° and
caps 9,9,
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In the next step, the differential piston assembly 28
is reset to reduce the pressure in the operating cylinders
4, 4’ and to bring about extension of the prop 1 whereby
the beams 16, 16’ return into strong frictional engage-
ment with the mine roof 17 and floor 27.

In order to advance the caps 9, 9, the operator will set
the actuating member 26 in such position that fluid can
escape from the operating cylinders 4, 4’ whereby the
caps 9, 9" move toward the respective ends of the prop
1 and are respectively disengaged from the mine roof
17 and floor 27. By admitting fluid into the cylinders 12,
12’ in a sense to expel the respective piston rods 13, the
operator will cause the caps ¢, 9’ to advance toward the
mine face 1. During such displacement of the caps 9,
9’, the beams 16, 16’ are in firm supporting engagement
with the material of the mine roof 17 and floor 27 so
that the pivot pins 11 are stationary but the pins 14 move
forwardly and away from the runners 7 and 7. When
the caps 9, 9" assume their foremost positions, the opera-
tor again admits fluid into the operating cylinders 4, 4’
to move the caps into strong supporting engagement with
the material of the roof 17 and floor 27.

It will be seen that walking or stepwise advancement
of the apparatus involves two successive movements the
first of which includes moving the beams 16, 16’ with the
prop 1 while the caps 9, 9’ remain in engagement with
the material surrounding the excavation, and the second
of which includes anchoring the beams 16, 16’ and mov-
ing the caps 9, 9’ with reference to the beams. An impor-
tant advantage of such operation is that the roof 17 re-
mains supported at all times, regardless of whether the
beams move with reference to the caps, or vice versa.

The operating means of the advancing units S, S’ serve
to move the caps 9, 9" substantially vertically with ref-
erence to the caps including the beams 16 and 16, or
vice versa. Such operating means comprises the afore-
mentioned cylinders 4, 4’, their rams, and the cylinder
and piston means in the tube 1’.

The apparatus of FIGS. 1 and 2 may comprise two
or more pit props 1 and four, six or more advancing
assemblies. Also, the two runners 7, 7’ can be coupled
with two or more props so that the apparatus then com-
prises only two advancing assemblies and two or more
props.

FIGS. 3 to 5 illustrate two modified walking mine
roof supports each of which comprises an extensible and
contractible pit prop 100. having a spherical upper end
portion 192 for a transversely extending crosshead or
carrier 130. The crosshead 130 supports two advancing
units S1, S2 which are disposed at the opposite sides of
and at the same distance from the prop 160. Each of the
advancing units Si, S2 is analogous to the advancing
unit S of FIGS. 1 and 2 and comprises a first cap 109
and a second cap including two elongated C-beams 116.
The beams 116 are rigid with the crosshead 136 but the
caps 109 are movable with reference to the crosshead into
and from engagement with the mine roof 17. The op-
erating means for moving the caps 109 with reference
to the crosshead 130 will be described in connection
with FIGS. 6 to 8.

The lower end portion of each pit prop 180 carries
a second or lower crosshead 130’ which supports two
lower advancing units S1’, S2’. These advancing units are
similar to the units S1, S2. A package of leaf springs 131
is provided on each lower crosshead 130’ to bias the
respective prop 100 to a vertical position.

The rear end portions of the upper beams 116 are
connected with shields 132 which prevent filling from
entering the space surrounding the respective props 108.
The lower end portions of the shields 132 are connected
with arms 133 secured to and extending rearwardly from
the respective lower crossheads 130’. Horizontal pivot
pins 121 connect the front end portions of the lower
crossheads 130" with an evacuating conveyor 20.

Referring to FIGS. 6 to 8, the crosshead 13 is pro-
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vided with cupped end portions or sockets 134 each of
which accommodates an operating cylinder 104 forming
part of the advancing unit S1 or S2. The operating cylin-
ders 104 are turnable about vertical axes and can also
swivel in the respective sockets 134. As best shown in
FIG. 7, each operating cylinder 164 has an annular flange
135 whose convex external surface abuts against the con-
cave internal surface of the respective socket 134. These
two parts form a universal joint.

Each operating cylinder 184 accommodates a recip-
rocable plunger or ram 106 including an inner sleeve or
guide sleeve 106, which is rigidly affixed to the respective
slide’ or runner 107, and an outer sleeve 106” which is
slidable in the respective operating cylinder. The runners
167 have longitudinally extending ribs 1074 bounded by
rounded flanks clearly shown in FIG. 8. Each such
rounded flank is adjacent to a row of spherical friction
reducing elements 188, The caps 109 are of U-shaped
cross section and their downwardly extending flanges
1094 straddle the respective runners 107. Each cap 109
further comprises a downwardly extending centrally lo-
cated rib 1095 disposed between the ribs 1072 and sepa-
rating two rows of balls 108, In the embodiment of FIGS.
3 to 8, tach advancing unit comprises four rows of balls
188 which are confined in cages each having a first por-
tion including the flanges 169a and ribs 1095 and a sec-
ond portion constituted by the runner 107. The flanks
of the ribs 1095 are rounded in the same way as the
ribs 187a. The balls 168 take up vertical stresses as well
as horizontal stresses acting at right angles to the ribs
107a, 1695,

Each operating cylinder 104 accommodates a helical
spring 136 one end of which is anchored in the bottom
wall of the respective cylinder and the other end of which
is secured to the associated rumner 107. These springs
couple the runners with the respective operating cylinders.

Each operating cylinder 164 further comprises a brack-
et 137 for the cylinder 112 of the corresponding shifting
device. The piston rod 113 is secured to a pivot pin 114
connected to the front end portion of the cap 169, The
cylinder 112 is rockable with reference to the bracket 137.

The construction of the lower advancing units S1’, 82’
is analogous. The drawings merely show their cap 109
which are shorter than the caps 169. Each lower cross-
head 130’ comprises two sockets 134’ which accommodate
the operating cylinders of the lower advancing units.

‘The mine roof supports of FIGS. 3-8 are advanced
substantially in the same way as described in connection
with FIGS. 1 and 2. In the support shown in the right-
haad half of FIG. 3, the caps 109 are illustrated in their
lower end positions disengaged from the mine roof 17.
The lower caps 169’ of this right-hand support are raised
above the mine floor 27 so that the apparatus rests on the
lower crosshead 130’ (which may be provided with short
beams 116, not shown) and its upper beams 116 bear
against the mine roof 17. The caps 109, 169 are now
ready to be shifted toward the mine face in response to
expulsion of piston rods 113 from the respective cylin-
ders $12.

The left-hand mine roof support of FIG. 3 maintains
its caps 189, 189 in engagement with the mine roof 17
and floor 27 so that the prop 100 and crossheads 139, 139’
are ready to be shifted toward the mine face. Retraction
of the crossheads 130, 139’ takes place in response to
shortening of the prop 108.

The crossheads 139, 130’ are turnable on the upper
and lower end portions of the respective props 166 so
that the apparatus can change the direction of its move-
ment. Such change in direction of movement is facilitated
by turnability of operating cylinders 104 in the asso-
ciated sockets 134, The turning means for rotating the
caps 109, 10% about the vertical axes of the respective
sockets 134 comprises hydraulic turning cylinders 138
whose piston rods 139 can engage the respective caps 109
at points remote from the sockets. Each piston rod 139
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bears against one of the two caps 169, 109" on a cross-
head 130, or 130’ and the one cap turns the other cap
through the same angle by means of a motion transmitting
push rod 140. The extent of angular movement of caps
109 or 109’ is limited by adjustable stops 141 each mesh-
ing with one of the beams 116 or with the lower cross-
head 136’. The push rods 140 and stops 141 insure that
the caps 169 or 189’ on a crosshead 139 or 138" will be
turned through the same angle. The stops 141 can be
replaced by cylinders corresponding to the cylinders 138.

When the caps 109 are inclined with reference to the
adjoining beams 116 (see the right-hand half of FIG. 5),
the apparatus will move in the direction indicated by
arrow p’ (i.e., not exactly at right angles to the mine
face) and will have a component of movement in the
longitudinal direction of the evacuating conveyor 28.

The apparatus shown in the left-hand portion of FIG.
5 will advance in the direction of arrow P and at right
angles to the plane of the mine face because the cap 169
is parallel with the beams 116. Each lower cap 109" (not
shown in FIG. 5) is parallel with the respective upper
cap 109.

It is to be noted that the threaded stops 141 may re-
place the turning cylinders 138 or vice versa. These
stops are preferably provided with non-circular end por-
tions which can be engaged by suitable tools to rotate
the stops and to thereby change the inclination of caps
169 or 109'.

The chambers in the operating cylinders 104 of the
mine roof supports shown in FIGS. 3 to 8 are dimensioned
in such a way that the props 160 are slightly contracted
when the cylinders 164 receive fluids from the hydraulic
pump. This can be achieved without resorting to a dif-
ferential piston or an analogous pressure amplifying
assembly.

Referring to FIGS. 9 and 10, there is shown a third
walking mine roof support which can be utilized to dis-
place the driving assembly 20’ of the evacuating con-
veyor 20 in the longitudinal direction of this conveyor.
As shown in FIG. 10, the driving assembly 20’ extends
sideways from the gallery B and into a shaft A which
accommodates a further conveyor 50 serving to trans-
port ore to the surface or to an underground loading sta-
tion. The coal or other material which is removed from
the mine face is first loaded onto the evacuating conveyor
20 which transports such material in a direction to the
right, as viewed in FIG. 10, and discharges onto the sec-
ond conveyor 59. The latter conveyor may be a conven-
tional belt conveyor with skirts 50a.

The supporting structure for the roof of the shaft A
comprises Tows of upper and lower segments 51 and two
rails 52. The lower segments 51 rest on the floor 53 of the
shaft A and the upper segments 51 rest on the upper rails
52 and bear against the roof of the shaft A. The upper
rail 52 carries a plurality of longitudinally spaced braces
55 which are attached thereto by horizontal hinges 54 so
that each such brace can be pivoted about a horizontal
axis into and away from engagement with the lower rail
52. One or more braces 55 will be raised to the position
shown in FIG. 10 to provide room for the driving assem-
bly 20’. The remaining braces 55 will engage with the
lower rail 52 to transmit stresses from the upper segments
51. The driving assembly 2@’ carries a yoke or an anal-
ogous retaining member 56 which can maintain the ad-
Joining brace or braces 55 in raised position as shown
in FIG. 10.

If the opening exposed by the raised braces 55 is rela-
tively long, the supporting structure for the roof of the
shaft A may comprise one or more apparatus of the type
shown in FIGS. 1 and 2 and serving to prop the upper
rail 52. This apparatus is shown as comprising two aligned
props 57 (see FIG. 9) disposed at the opposite sides of
the conveyor 20 and each carrying an upper advancing
unit S and a lower advancing unit S’. The advancing
units S, ' are mounted to respectively travel along the
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upper and lower rails 52 but will remain in the positions
shown in FIG. 9 when the displacement of the evacuating
conveyor 20 is completed. The apparatus including the
props 57 and the two pairs of advancing units S, 8 will
reduce the width of the gap between the braces 55a
shown in FIG. 9 and the distance between its props 57 is
sufficient to provide an opening large enough to accom-
modate the driving assembly 2¢” and not to interfere with
the flow of material which is being supplied by the
evacuating conveyor 2.

The waiking mine roof support of FIGS. 9 and 10 com-
prises a leading pit prop 200a located in front of the
evacuating conveyor 20 and a trailing pit prop 204 located
behind the conveyor 28. Otherwise stated, the leading
prop 2004 is located between the conveyor 20 and the
mine face which is located to the right of the prop 200a,
as viewed in FIG. 9. When the conveyor 20 is to be ad-
vanced toward the mine face, it must move in the direc-
tion indicated by arrow P.

The prop 200 comprises a lower tube 200’ and an
upper tube 200" which is telescoped into and is recipro-
cable in the lower tube. These tubes define between them-
selves an annular cylinder chamber 200" which will
receive oil from a suitable hydraulic system not shown
in FIGS. 9 and 10. The lower end portion or foot 200"’
of the lower tube 200’ resembles a cup and is rigid with
two elongated beans 216’ constituting one cap of the
lower advancing unit and engaging the floor 27 of the
gallery B. The cupped foot 200”'" accommodates a second
cap 209 which can be moved vertically into and out
of strong engagement with the floor 27. The upper part
of this cap 209’ constitutes the lower portion of a cage
for rows of friction reducing rolling elements 2€8’. The
upper portion of the cage is constituted by a slide or
runner 207’ which can be moved downwardly by a lower
plunger or ram 206’. The cylinder for the ram 206’ is
constituted by the upper tube 200" of the prop 200. The
cylinder 212’ of the shifting device for the lower end
portion 209’ and cap 209’ is accommodated in matching
cutouts provided in the cap 209’ and runner 207’. When
the chamber 205 in the tube 200" receives pressurized
hydranlic fluid, the ram 206’ moves downwardly and
presses the cap 209" against the floor 27.

The advancing unit at the upper end of the prop 200
similar to the just described advancing unit and its parts
are identified by similar reference characters. The oper-
ating means for moving the upper cap 209 toward and
away from the roof 17 of the gallery B comprises a ram
206 which is reciprocable in the upper tube 206’ of the
prop 266 simultaneously with the ram 206’. FIG. 10 fur-
ther shows the cup-shaped upper end portion 202 of the
prop 2060 which is rigid with the tube 200" and carries
a cap including two beams 216. The cap 209 will be
lifted through the intermediary of the slide or runner
207 constituting the lower portion of a race for rolling
elements 208. The upper cap 209 will descend by gravity
as scon as the fluid is free to escape from the chamber
205. The pressure between the lower cap 209’ and the
floor 27 is then reduced sufficiently to allow for length-
wise movement of the cap 209’ with reference to the
beams 216’ which are pressed against the floor 27 by
fluid admitted into the chamber 200",

The construction of the two advancing units which are
mounted on the upper and lower end portions of the lead-
ing prop 206a is the same as that of the advancing units
on the prop 200.

FIG. 10 shows that the caps 209, 209’ are received in
the end portions 202, 200’ with a considerable lateral
clearance which is shown at X. Such clearance is provided
on purpose to allow for sidewise movement of the mine
roof support. The displacing means for meving the appa-~
ratus sideways (namely, in the longitudinal direction of
the evacuating conveyor 20) comprises hydraulic cylin-
der and piston assemblies 238, 238’ whose piston rods
239, 239 extend through the respective end portions
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202, 200" and can move the caps 209, 209’. The piston
rods 239, 239 bear against the runners 267, 207’ which
latter, however, are arranged to transmit sidewise move-
ment to the associated caps 209, 209" through the inter-
mediary of rolling elements 208, 288’. Thus, the runners
27, 207’ can move relative to the caps 209, 2689’ in the
direction indicated by arrow P but they cannot move with
reference to such caps in directions indicated by arrows
Q and Q'. As shown in FIG. 9, the piston rods 239, 239’
can be utilized to place the caps 209, 269’ into positions
of slight inclination with reference to the beams 216, 216’
so that the mine roof suppoit can perform a composite
movement substantially as described in connection with
FIG. 5. The cylinders 238, 238’ are rigidly secured to
the end portions 202, 200",

Movements of the mine roof support including the
props 200, 200a in the direction indicated by arrow P
are carried out in two stages and in the same way as
described in connection with FIGS. 1 and 2. When the
chamber 200" receives pressurized fluid, the respective
prop extends and presses the beams 216, 216’ against
the mine roof 17 and floor 27. The operator then permits
fluid to escape. from the chamber 205 so that the caps
209, 209’ are disengaged and can be shifted lengthwise
in response to actuation-of shifting cylinders. On admis-
sion of fluid into the chamber 205 and in response to
escape of fluid from the chamber 200’"”’, the beams 216
are disengaged but the caps 209, 209’ bear against the
mine roof 17 and floor 27 so that the prop and the beams
can be shifted toward the mine face. The lower end por-
tions 266" of the props 280, 260a are preferably coupled
to each other by a two-piece connector 236 which is fixed
to the conveyor 20 by brackets 231 which advance the
conveyor toward the mine face.

The numeral 232 denotes in FIG. 8 a chain for a con-
ventional material removing machine, also called planer,
which is moved along the mine face and removes coal or
other material. This chain is driven by the assembly 20’
at the discharge end of the conveyor 20 and its stringer
extends through aligned openings provided therefor in
the side walls of the connector 230 behind the leading
prop 200«. It can happen that the pull of the chain 232
and the pull of chains in the conveyor 20 displaces the
entire mine roof support in the direction indicated by
arrows Q, namely, away from the shaft A and in parallel-
ism with the mine face. In order to subject the chains
to requisite tension, the operator will actuate the dis-
placing cylinders 238, 238’ in a sense to move the mine
roof support in the opposite direction as indicated by the
arrows Q’. This is achieved in the following way:

Fluid is admitted into the chambers 200"” and is per-
mitted to escape from the chambers 205 so that the caps
209, 209’ are disengaged from the roof 17. In response
to admission of pressurized fluid into the left-hand dis-
placing cylinders 238, 238’ of FIG. 10, the piston rods
239, 239’ displace the runners 207, 207’ in the direction
indicated by arrow Q' to the extent determined by the
clearances X. The chambers 205 then receive fluid to
move the caps 299, 209" apart and into engagement with
the mine roof 17 and floor 27. The fluid is admitted into
the chambers 205 at such a high pressure that the tubes
209" move downwardly through small distances and into
the respective tubes 280’ whereby the length of the
props 200, 2684 decreases and the beams 216, 216’ are
disengaged. In such position of the beams 216, 21¢’, the
tension of chain 232 and of chains forming part of the
conveyor 20 (acting in the direction of the arrow Q) is
transmitted through the connector 236 and brackets 231,
piston rods 239, 239’ of the right-hand displacing cylin-
ders 238, 238" (FIG. 10) and runners 267, 287’ on to
the safely anchored caps 209, 209’. In response to expul-
sion of the right-hand piston rods 239, 239", the cupped
end portions 280", 202 (and hence the props 200, 260q,
connector 239 and conveyor 28) are moved in the direc-
tion of arrow Q' to complete the temsioning of chains.
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If necessary, the same steps can be repeated once or more
than once, depending on the slack in the chains.

The mine roof support can be moved toward the mine
face (arrow P) simultaneously with sidewise movement
in the direction of arrow Q’. This is advisable because,
when the caps 2038, 209" engage the mine roof 17 and
floor 27, the beams 216, 216" can be moved forwardly
(by shifting cylinders 212"} and sideways (by disp]a_cing
cylinders 238, 238'). Such operation saves much time.
However, it is equally within the purview of the present
invention to move the mine roof support stepwise in the
direction of arrow P and thereupon in the direction of
arrow Q’, or vice versa. Furthermore, the mine roof sup-
port can be moved only lengthwise or only sideways, de-
pending on the slack or tension in the chains and on the
distance of the leading prop 280¢ from the mine face.
Also, the mine roof support can be provided with displac-
ing cylinders 238, 238’ even if it is not connected with
the conveyor 28 or if it is connected with this conveyor
for the sole purpose of moving it toward the mine face.

In accordance with a further modification of my inven-
tion, the mine roof support may comprise a pair of lead-
ing and a pair of trailing pit props disposed at the four
corners of a rectangle and each supporting one or more
advancing units. Alternatively, a single advancing unit
can be provided midway between the upper and low?r
ends of each pair of pit props so that the apparatus will
comprise a total of four advancing units. Still further,
such four-prop apparatus can comprise two upper afi-
vancing units, each located between a leading and a trail-
ing pit prop, and two lower advancing units each of which
is located between a leading and a trailing pit prop. The
number of upper advancing units peed not be the same as
the number of lower advancing units. Thus, and ref.er-
ring again to FIGS. 9 and 10, a single upper advancing
unit could be mounted at the upper ends of the props
260, 208a.

Without further analysis, the foregoing will so fully re-
veal the gist of the present invention that others can, by
applying current knowledge, readily adapt it for. various
applications without omitting features which fairly con-
stitute essential characteristics of the generic and specific
aspects of my contribution to the art and, therefore, such
adaptations should and are intended to be comprehended
within the meaning and range of equivalence of the fol-
lowing claims.

What is claimed as new and desired to be protected by
Letters Patent is:

1. Apparatus for supporting roofs in mining galleries
and other underground excavations, comprising at least
one prop having upper and lower end portions; and up-
per and lower advancing ucits each including first and
second caps mounted on the respective end portions of the
prop and each movable substantially verticaily into en-
gagement with the adjoining material surrounding the ex-
cavation, said first and second caps being reciprocable
with reference to each other in a substantially horizontal
direction and said prop being coupled for such horizontal
movement with one of said caps, friction reducing means
interposed between said first and second caps, operating
means for moving said caps vertically with reference to
each other, and shifting means for moving said first cap
horizontally when the second cap is in engagement with
said material, and vice versa.

2. Apparatus as set forth in claim 1, wherein said op-
erating means comprises a hydraulic cylinder member and
a ram member for moving the other cap of each advanc-
ing unit vertically with reference to the one cap, one of
said members being carried by said prop and being cou-
pled with said one cap, said friction reducing means com-
prising a cage including first and second portions respec-
tively provided on the other member and on said other
cap and rolling elements received between said portions of
the cage, said shifting means comprising a hydraulic cylin-
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der and piston assembly operating between said first por-
tion of the cage and said other cap.

3. Apparatus as set forth in claim 2, wherein each of
said ram members is coaxial with said prop.

4. Apparatus as set forth in claim 1, wherein said other
cap of each advancing unit forms a protective enclosure
around the respective friction reducing means.

5. Apparatus as set forth in claim 1, further compris-
ing turning means for rotating at least one cap of each
advancing unit about a vertical axis.

6. Apparatus as set forth in claim §, wherein said turn-
ing means comprises hydraulically operated cylinder and

piston means and wherein said vertical axes are defined

by said operating means.

7. Apparatus as set forth in claim 1, further compris-
ing displacing means for moving the caps of each advanc-
ing unit with reference to each other substantially hori-
zontally and at right angles to said horizontal direction.

8. Apparatus as set forth in claim 1, further compris-
ing an upper and a lower carrier each mounted on the
respective end portion of said prop, each of said carriers
having two arms extending laterally of said prop and said
advancing units including two upper and two lower ad-
vancing units each mounted on one arm of the respective
carrier.

9. Apparatus as set forth in claim 8, wherein said upper
and lower advancing units are respectively equidistant
from said prop.

10. Apparatus as set forth in claim 1, further compris-
ing a socket mounted on each end portion of said prop
and having a concave internal surface, said operating
means comprising hydraulic cylinders having convex ex-
ternal surfaces received in said sockets so that said cylin-
ders can rotate and swivel with reference to such sockets.

11. Apparatus as set forth in claim 1, wherein each of
said friction reducing means comprises a cage having a
first portion rigid with the other cap of the respective ad-
vancing unit, and a second portion connected with said
operating means, and rolling elements between said first
and second portions, said portions having elongated ribs
defining channels for said rolling elements and having
rounded flanks providing tracks for such rolling elements.

12. Apparatus as set forth in claim I, wherein said
caps of each advancing unit are movable sideways with
reference to each other substantially at right angles to
said horizontal direction, and further comprising displac-
ing means for moving said one cap sideways when the
other cap engages said material and vice versa.

13.. Apparatus as set forth in claim 12, wherein said
displacing means comprises hydraulical cylinder and piston
assemblies having clyinders secured to said one cap of
each advancing unit and reciprocable piston rods en-
gageable with said other cap.

14. Apparatus as set forth in claim 12, wherein each of
said friction reducing means is movable sideways with
said other cap of the respective advancing unit.

15. Apparatus as set forth in claim 1, wherein said
advancing urits comprise a plurality of upper advancing
units and a plarality of lower advancing units, said other
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cap of each advancing unit being rotatable about. a ver-
tical axis with reference to said one cap and further
comprising turning means for simultaneously rotating
said other cap of each upper and each iower advancing
unit through the same angle to thereby select the direc-
tion of forward movement of the apparatus.

16. Apparatus as set forth in claim 15, wherein said
turning means comprises turning devices operative to
turn said other cap of one of said upper and lower
advancing units and motion transmitting means for turn-
ing the other caps of remaining upper and lower ad-
vancing units in response to operation of the respective
turning devices.

17. Apparatus as set forth in claim 1, comprising a
second prop aligned with said one prop in said horizontal
direction, additional upper and lower advancing units
mounted on the respective end portions of said second
prop, and connector means securing said props to each
other so that such props can be advanced as a unit in
said horizontal direction.

18. Apparatus as set forth in claim 17, further com-
prising material evacuating conveyor means secured to
said props for movement therewith in said horizontal
direction.

19. Apparatus as set forth in claim 18, wherein the
caps of each advancing unit are movable with reference
to each other sideways substantially at right angles to
said horizontal direction and further comprising dis-
placing means for moving said other cap of each ad-
vancing unit sideways when the one cap engages said
material and vice versa whereby said conveyor means
is moved in response to sidewise movement of said one
cap.

29. Apparatus as set forth in claim 18, wherein said
conveyor means extends transversely between said props
and is secured to said connector means.

21. Apparatus as set forth in claim 1, wherein said
prop comprises a plurality of relatively movable portions
and said operating means comprises first hydraulic cyl-
inder means for moving said portions with reference to
each other to thereby change the length of said props
and to move said one cap of each advancing unit with
reference to the adjoining material, additional hydraulic
cylinder means for moving said other cap of each advanc-
ing unit with reference to the one cap, fluid conveying
conduit means connected with said cylinders, and reg-
ulating means for controlling the admission, evacuation
and pressure of fluid in said cylinders.

22. Apparatus as set forth in claim 21, wherein said
regulating means comprises means for raising the fluid
pressure in said additional cylinder means above the
fluid pressure in said first cylinder means.
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