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10 Claims 

ABSTRACT OF THE DISCLOSURE 
This invention relates to a roof supporting system 

which includes a plurality of laterally spaced self-advanc 
ing roof supports each having a base, a plurality of power 
operated props thereon and a roof engaging SuperStruc 
ture carried by the props, and guiding devices disposed 
between successive ones of the roof supports and en 
gaging same by laterally presented guide faces of effective 
length to control the direction of advancement of the 
supports in contact therewith, a laterally extending an 
chorage member disposed in advance of the supports and 
guiding devices, and connecting each of the guiding de 
vices and optionally the supports to the anchorage mem 
ber, such connection means having a body affording a 
laterally extending guide passageway through which the 
anchorage member extends, and retaining means acting 
between the anchorage member and the body and com 
prising pawl and ratchet means, friction gripping means 
or a manually releasable clamping means arranged to 
provide for free movement of the anchorage member in 
a lateral direction being that in which the floor of the 
mine working slopes downwardly while preventing nove 
ment of the guiding devices and any supports connected 
to the anchorage member in the same direction. 

BACKGROUND OF THE INVENTION 
Field of the invention 

This invention is concerned with roof supporting sys 
tems for supporting the roofs of mine workings and 
including self-advancing roof supports herein referred 
to as being of the kind specified, and each comprising 
a base, a plurality of power-operated props thereon, 
a roof-engaging superstructure carried by the props at 
their upper ends, and traction means for advancing the 
Support. 

Self-advancing roof supports of the kind specified are 
ordinarily employed in a system of coal-mining known 
as "long wall mining' wherein a plurality of the supports 
are disposed at positions spaced apart laterally from 
each other along the length of the coal face, and a 
conveyor and coal-getting machinery is advanced pe 
riodically towards newly exposed portions of the coal 
face as coal is extracted therefrom by movement of the 
coal-getting machinery along the coal face, the traction 
means of the supports being operated to move the sup 
ports in succession towards the coal face. 

In many mines the floor (and roof) of the mine work 
ing is inclined to the horizontal in a direection from 
one end of the coal face towards the other, and there 
is often a tendency for an individual roof support to be 
displaced out of its proper laterally spaced relationship 
with the adjacent roof supports on each side of it, or 
for the whole of a group of successive roof supports 
to slide in the downward direction in which the floor of 
the mine working slopes. 
One of the objects of the present invention is to en 

sure that individual roof supports can be advanced in 
the required direction towards the coal face without be 
coming displaced downwardly in a direction in which the 
floor of the mine working slopes laterally. 
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Description of the prior art 

In my copending application 419,647 and now U.S. 
Patent No. 3,362,169 I disclosed a guiding device for use 
between laterally spaced self-advancing roof supports, 
such device being in the form of a unit which is struc 
turally separate from the roof supports themselves and 
comprising laterally spaced side members for engagement 
with opposed side faces of the roof supports, one at least 
of such side members affording a guide face of effective 
length sufficient to control the direction of advancement 
of that one of said supports in contact therewith, and 
power operated bracing means extending between the 
side members and serving to control their lateral separa 
tion and inclination. 

Also it was disclosed in my copending application afore 
said that such guiding devices, and in certain cases the 
roof supports themselves, were preferably connected with 
a laterally extending anchorage member (which may be 
constituted by a conveyor extending along the coal face 
or by a cable (as therein defined) mounted on, or attached 
to, the conveyor, or having means for fixing it inde 
pendently to the floor. 

This arrangement was intended to maintain the forward 
end of each guiding device and roof support when so con 
nected to the anchorage member in a predetermined lat 
eral position. 
When, however, the slope of the mine working in a 

direction longitudinally of the coal face is steep the con 
veyor itself, and hence any cable attached thereto, be 
comes displaced by downward sliding along the coal face. 
Advancement of the conveyor section by section is or 

dinarily effected by employment of traction means em 
bodied in the roof supports normally in the form of hy 
draulic rams, such rams being extended to push an asso 
ciated section of the conveyor forwardly towards the coal 
face whilst the props of the support in question are ex 
tended so that the superstructure is in load-bearing rela 
tion to the roof and the support is thereby maintained 
in a fixed position between the roof and the floor of the 
mine working. Where, however, the slope along the coal 
face is steep the forces tending to cause displacement or 
drift of the conveyor downwardly along the coal face are 
large and the forward ends of the supports and the guid 
ing devices are sometimes dragged with the conveyor in 
a downward direction, despite the roof load exerted on 
the superstructures of the supports. 

Such downward displacement or drift of the conveyor 
is ordinarily confined to the times when it is undergoing 
advancement and at these times the roof supports them 
selves and the intervening guiding devices would be se 
curely held against downward sliding along the coal face 
were it not for the dragging action of the conveyor or 
cable attached thereto. 
The object of the present invention is to avoid this dis 

advantage. 
SUMMARY OF THE INVENTION 

According to the present invention a supporting system 
comprising a plurality of laterally spaced roof supports 
of the kind specified and guiding devices disposed between 
successive ones of these supports and engaging same by 
means of laterally presented guide faces of effective length 
to control the direction of advancement of the supports 
in contact therewith, is characterised in that the guiding 
devices and those of the supports which are connected 
to a laterally extending anchorage member are so con 
nected through the intermediary of a connecting means 
comprising a body connected, or adapted for connection, 
to the roof support or guiding device as the case may be 
and formed or constructed to afford a laterally extending 
guide passageway through which the anchorage member 
extends, and retaining means acting between the anchor 
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age member and the body for preventing movement of 
the body along the anchorage member in one direction 
(the downward direction of inclination of the floor), 
such retaining means permitting of movement of the 
anchorage member, or being releasable to permit of such 
movement in the same direction during periods when the 
anchorage member is undergoing advancement towards 
the coal face. 

BRIEF SUMMARY OF THE DRAWINGS 

The invention will now be described by way of ex 
ample with reference to the accompanying drawings where 
II) 
FIGURE 1 is a plan view showing a roof supporting 

system incorporating roof supports of the kind specified 
and intervening guiding device connected to an anchorage 
member on a conveyor extending along a coal face by 
connecting means in accordance with the invention. 
FIGURE 2 is a fragmentary plan view in cross section 

on the line 2-2 of FIGURE 3 on an enlarged scale 
showing one embodiment of the connecting means which 
may be employed in the roof supporting system of FIG 
URE 1. 
FIGURE 3 is a view in end elevation of the embodi 

ment of connecting means shown in FIGURE 2 in cross 
section on the line 3-3 of FIGURE 2, 
FIGURE 4 is a fragmentary plan view in cross section 

on the line 4-4 of FIGURE 5 on an enlarged scale of 
the second embodiment of the connecting means which 
may be employed in the roof supporting system of FIG 
URE 1. 
FIGURE 5 is a view in end elevation of the embodi 

ment shown in FIGURE 4 and in cross section on the 
line 5-5 of FIGURE 4. 
FIGURE 6 is a view on an enlarged scale in end ele 

Vation and in cross section of a third embodiment of con 
necting means which may be employed in the roof sup 
porting system of FIGURE 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The laterally spaced roof supports of the roof support 
ing system illustrated in FIGURE 1 are indicated gener 
ally at 1a, 1b. Since these may be identical only one of 
them, namely lib, is described and reference numerals 
with the suffix a to denote parts corresponding to those 
described for the support 1b are applied to the support 1a. 
The Support 1b comprises a base 10b on which are 

Supported rear hydraulic props 2b and a forward hydraulic 
prop 3b. The base 10b includes a forwardly projectable 
4b carried by a guide bar 5b sliding in a guide structure 
6b in the base 10b. The part 4b can be projected for 
wardly by means of a double-acting piston and cylinder 
unit 7b forming the traction means of the support and 
energized by hydraulic fluid under pressure. The piston 
rod 8b of this piston and cylinder unit is connected to 
the part 4b. 

Means may be provided for controlling the direction 
in which the part 4b is projected relatively to a longi 
tudinal reference axis of the base 10b. Such means are 
not illustrated but may be as disclosed in my copending 
applications 322,606 and 392,002. 

Each roof support includes a superstructure (not illus 
traed) carried by the props at their upper ends and 
engaging the roof. 

Between successive supports is provided a guiding de 
vice which may be constructed as more fully disclosed in 
my copending application 419,647. For convenience it is 
herein stated that such guiding device comprises two 
laterally spaced guide members 26 and 27. The side mem 
ber 26 has a length which ordinarily will be approximately 
equal to the length of the side face of the base for the roof 
Support a with which it is in contact during use. The 
side member 27 may, as illustrated, be shorter in length 
and is typically about 4 to /6 of the length of the side 
face of the roof support with which it is in contact. 
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4. 
Extending between the side members 26 and 27 is a 

power-operated bracing means for resisting inward move 
ment of the side members towards each other. Such 
bracing means comprises a piston and cylinder unit 35 
adapted to be energised by hydraulic fluid under pressure. 
The bracing means further comprises a stay structure in 
the form of a stay bar 36 connected between the forward 
end of the side member 27 and the lug near the for 
ward end of the side member 26. 
The piston and cylinder unit 35 may be double-acting. 
To limit maximum separation between the side mem 

bers, a stop means, preferably adjustable, is provided and 
this is in the form of two lengths of chain 45 connected re 
spectively between opposite ends of the side member 27 
and corresponding longitudinally spaced connection points 
on the side 26. Adjustment of the effective length of 
the chain connected between the side members may be 
effected by providing on one of the side members anchor 
means extending releasably through links of the chain, 
such anchor means comprising a removable pin extending 
between the limbs of a U-shaped lug on the side member 
concerned. 
The supports 1a and 1b are connected at their forward 

ends to a laterally extending anchorage member 9 by con 
necting means indicated generally for the two supports 
at 11a and 11b and for the guiding device 25. 
The anchorage member may comprise a rack bar Se 

cured to the conveyor 12 or alternatively it could be in 
the form of a cable, which expression is to be deemed 
to include a rope composed of metal or other strands, or 
a chain. Whatever the form of the anchorage member it 
is preferred that it should be secured to the conveyor. 
The latter comprises a plurality of sections articulately 
connected with each other at adjacent ends in such a man 
ner to permit the conveyor to be advanced in a direction 
at right angles a section at a time towards the coal face, 
for this purpose a ram such as 7b being pressurised to pro 
ject the part, such as 4b, while the roof support concerned 
is under load between the floor and the roof of the mine 
working of its hydraulic props 2b and 3b. The anchorage 
member should thus be of a form which permits of snak 
ing movement of the conveyor towards the coal face. Such 
movement is readily accommodated when the anchorage 
member is a cable since this is flexible. If the anchorage 
member is in the form of a rack bar, as illustrated, it is 
preferably composed of sections articulately connected to 
each other. 
One embodiment of connection means 11a, 11b and 25 

which may be employed to effect connection between units 
of the roof supporting system and the anchorage member, 
Such units being the roof supports and the guiding device, 
is illustrated in more detail in FIGURES 2 and 3 to which 
reference is now made. 
Such connection means comprises a body 50 which in 

cludes an upper body member 51 of angle section having 
a vertical plate 52 lying in face-to-face relation with the 
rearwardly presented face of the anchorage member 9 
while the top plate 53 extends over the upper edge of the 
anchorage member 9. 
The anchorage member 9 is formed conveniently of a 

length of T-section girder with the stem of the Tarranged 
horizontally and attached by brackets such as 53 to a side 
member 54 of the conveyor 12. For simplicity, attachment 
elements which secure the bracket 54 to the side member 
55 and to the anchorage member 9 are omitted from the 
drawings. 
The body 50 further comprises a lower body member 

56 having a vertical plate 57 arranged in face-to-face rela 
tion on the rearward side of the vertical plate 52 and se 
cured thereto by screw threaded studs 58 projecting from 
the plate 52 through vertical slots 59 in the plate 57, such 
Studs being equipped with clamping nuts 60. 
The lower body member includes a bottom plate 61 

formed at its forward free edge with an upturned flange 
62. 
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Collectively the upper and lower body members em 
brace the vertical flange 9c of the T-section anchorage 
member and may be assembled therewith by temporarily 
slackening the nuts 60 to allow the upper body member 
to be raised during the assembly operation to pass over 
the vertical flange 9c. 

It will be noted that the top plate 53 of the upper body 
member includes a rib 62 which, in combination with the 
vertical plate 52, defines a groove 63 in which the upper 
margin of the vertical flange 9c of the anchorage member 
is received. The body is thus interlockingly engaged with 
the anchor member along the direction of advancement 
of the supports and guiding devices. 

Collectively the upper and lower body members thus 
afford a guide passageway the dimensions of which are 
are such as to permit of free sliding of the body as a whole 
along the anchorage member. 
The anchorage member carries a rack bar 9a secured 

in any convenient manner, for example by welding or 
by fastening elements not shown, to the forwardly pre 
sented face of the vertical flange 9c of the anchorage 
member above the horizontal stem thereof. Cooperating 
with the rack is a pawl element 64 pivotally mounted on 
a pin 65 the upper end of which is screw threaded to en 
gage in an internally threaded boss 66 integral with the 
top plate 53 of the upper body member and carrying a 
lock nut 67 at the upper side of the latter. 

Also mounted on the pin 65 is a torsion spring 68 one 
long arm 69 of which engages the vertical flange 9c of 
the anchorage member 9 above the rack bar 9a and an 
other short arm 70 of which presses against the pawl 
element 64 to urge same into contact with the toothed face 
of the rack bar. 

It will be noted that the configuration of the pawl ele 
ment is such that it will permit of movement of the rack 
bar in the direction of the arrow 71 by virtue of the acute 
angled relationship between the face 64a at one side of 
the pawl element and the base of each recess in the toothed 
face of the rack bar, whereas the oppositely presented 
face 64b of the pawl element has an obtuse angled rela 
tionship and hence abuts the adjacent end face of the re 
cess 9b positively to prevent movement of the body of 
the connecting means in the direction of the arrow 71. 
The lower body member 56 is provided with an at 

tachment plate 72 in a vertical plane and having a slot 73 
through which extends a bolt 74 secured between the limbs 
75 of an attachment portion 76 on the associated guiding 
device or on an appropriate part of a roof support, such 
as 4a or 4b, according to whether the connection means 
is utilised to effect connection between the anchorage 
member and a guiding device or a roof support respec 
tively. 

It will further be evident that if it is required to per 
mit of movement of the anchorage member (and con 
veyor) in a direction opposite to that indicated by the 
arrow 71 it is possible for the pawl element 64 to be re 
versed so that it would engage the rack bar on the side 
of the pin 65 opposite to that shown in FIGURE 3, the 
torsion spring also being similarly reversed in position. 

In the embodiment illustrated in FIGURES 4 and 5 
component parts corresponding to those already described 
with reference to FIGURES 2 and 3 are designated by 
like numerals of reference with the prefix 100, and the 
preceding description is to be deemed to apply thereto. 

In this embodiment, instead of employing a rack bar 
and cooperative pawl element, restraint against movement 
of the guiding device or the roof support, as the case may 
be, relative to the anchorage member 109 is effected by 
a friction gripping element 177 in the form of a movable 
wedge cooperating with a fixed wedge 178 secured to the 
top plate 153 of the upper body member. The movable 
wedge has a groove 177a in which a rib 178 of the fixed 
wedge engages to hold the former in assembled relation 
with the latter when the connection means is removed 
from the anchorage member 109. 
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6 
The movable wedge 177 is urged by a coiled compres 

sion spring 179 in a direction to establish frictional en 
gagement with the vertical flange 109c of the anchorage 
member 109. 
The anchorage member 109 in this embodiment is per 

mitted to move in the direction of the arrow 171. Such 
movement tends to reduce the contact pressure between 
the movable wedge 177 and the flange 109c by virtue of 
the oblique relation between the mutually contacting 
faces of the fixed and movable wedge and the flange 109c, 
the movable wedge being moved somewhat against the 
opposing force of the coiled compression spring 179. 
On the other hand any tendency for the guiding de 

vice or the roof support connected to the body of the 
connecting means to move in the direction of the arrow 
171 is resisted by increasing contact pressure between 
the movable wedge 77 and the flange 109c. 

Initial adjustment of the positional relationship of the 
two wedges and the flange can be effected by temporarily 
slackening securing nuts 180 on bolts 181 which extend 
through the fixed wedge 178 and pass through slots 182 
in the top plate 153 of the upper body member. 

In the embodiment illustrated in FIGURE 6 compon 
ents corresponding to those already described with ref 
erence to FIGURES 2 and 3 are designated by like ref 
erence numerals with the prefix 200. 

In this embodiment the stem 209d of the anchorage 
member 209 is engaged by a screw operated clamping 
element 283. This clamping element is carried at the low 
er end of a screw rod 284 extending through an internally 
Screw threaded boss in the top plate 253 and operable by 
means of a handle 285. 
With this form of connection means the clamping ele 

ment 283 is normally tightened on to the stem of the T 
section anchorage member to prevent all relative move 
ment between the anchorage member and the guiding de 
vice or the roof support connected thereto. 
When the conveyor is about to be advanced, however, 

the operator releases the clamping element 283 by appro 
priate rotation of the screw rod 284. 
What is claimed is: 
1. In a mine roof supporting system for use in proximity 

to a long wall face of a mine working and comprising a 
plurality of units including laterally spaced roof supports 
and guiding devices disposed between successive ones of 
these supports, and engaging same by means of laterally 
presented guide faces of effective length to control the 
direction of advancement of the supports in contact 
therewith toward said face, and an anchorage member 
extending longitudinally of said face in advance of said 
units, the improvement comprising connecting means for 
connecting at least some of said units to said anchorage 
member, such connecting means each having: 

(a) a body defining a guide passageway extending 
longitudinally of said anchorage member and through 
which said anchorage member extends, said body and 
said anchorage member being engaged interlocking 
ly with each other in a direction transverse to the 
length of the anchorage member; 

(b) retaining means on said body cooperative with 
said anchorage member while said body remains in 
said interlocking engagement therewith for prevent 
ing relative movement between said body and said 
anchorage member longitudinally of the latter in 
one direction therealong, while allowing said rela 
tive movement in the reverse direction. 

2. The improvement according to claim 1 wherein: 
(a) the anchorage member includes a rack element 
having a toothed face extending longitudinally of 
the anchorage member; 

(b) the retaining means comprises a pawl element co 
operatively engaging the toothed face of the rack 
element; 

(c) means are provided to urge the pawl element into 
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cooperative engagement with the toothed face of the 
rack element. 

3. The improvement according to claim 1 wherein: 
(a) the body comprises body members movable rela 

tively to each other between an operative position. 
embracing the anchorage member and establishing 
said interlocking relationship, and a releasing position 
in which the guide passageway defined by the body 
members collectively is enlarged to permit of as 
sembly of the body with the anchorage member, 

(b) securing means are provided to hold the body 
members in said operative position. 

4. The improvement claimed in claim wherein: 
(a) the retaining means comprises a friction gripping 
element movably mounted relative to the body be 
tween an operative gripping position and a releasing 
position with respect thereto, 

(b) said anchorage member and said friction gripping 
element having mutually contacting faces extending 
in a direction generally lengthwise of that in which 
said gripping element is movable relative to said 
body, 

(c) movement of said anchorage member in said re 
verse direction frictionally moves said gripping ele 
ment towards its releasing position, 

(d) movement of said body in said one direction fric 
tionally moves said gripping element towards its op 
erative position. 

5. The improvement claimed in claim 4 wherein: 
(a) said gripping element is a movable wedge mounted 
on said body for movement longitudinally of said 
anchorage member, 

(b) a fixed wedge is provided on said body having a 
face extending obliquely relatively to an opposed 
face of said anchorage member, 

(c) the movable wedge is mounted between said 
obliquely extending face and said opposed face. 

6. The improvement according to claim 4 wherein 
means are provided for yieldably urging said friction grip 
ping element towards its operative position. 

7. In a mine roof supporting system comprising a 
plurality of laterally spaced roof supports, guiding devices 
disposed between successive ones of these supports, and 
engaging same by means of laterally presented guide faces 
of effective length to control the direction of advancement 
of the supports in contact therewith, and a laterally ex 
tending anchorage member in advance of the supports 
and guiding devices, the improvement comprising con 
necting means for connecting at least the guiding devices 
to the anchorage member, such connecting means having: 

(a) a body defining a guide passageway extending 
longitudinally of said anchorage member and through 
which said anchorage member extends, said body and 
said anchorage member being engaged interlockingly 
with each other in a direction transverse to the length 
of the anchorage member; 

(b) retaining means on said body comprising an ele 
ment thereon movable towards and away from an 
opposed face on said anchorage member; 

(c) manually operable screw mechanism on said body 
operatively connected with said element to move 
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8 
same between an operative position engaged with 
said opposed face on said anchorage member to hold 
said body against movement relatively to said an 
chorage member therealong, and a released position 
freeing said body for movement relatively to said 
anchorage member therealong. 

8. A mine roof supporting system for use in proximity 
to a long wall face of a mine working comprising: 

(a) an elongated anchorage member extending longi 
tudinally of said face; 

(b) a plurality of units of said system spaced apart 
laterally of each other in a direction longitudinally 
of said face; 

(c) a plurality of connecting means respectively con 
necting said units to Said anchorage member and each 
including 

(1) a body defining a guide passageway extending 
longitudinally of said face and through which 
Sad anchorage member extends, said body and 
Said anchorage member being engaged inter 
lockingly with each other in a direction trans 
verse to the length of the anchorage member; 

(2) retaining means on said body cooperative 
with said anchorage member to prevent rela 
tive movement between said anchorage mem 
ber and said connecting means in one direction 
along said anchorage member while allowing 
relative movement therealong in the reverse 
direction. 

9. A mine roof supporting system according to claim 
8 wherein: 

(a) Said units comprise roof supports each including: 
(1) a base; 
(2) a plurality of props on said base; 
(3) a roof-engaging Superstructure carried by said 

props; 
(4) a pressure fluid piston and cylinder unit for 
advancing said support in a direction towards 
said anchorage member; 

(b) respective ones of said connection means are op 
eratively connected between said piston and cylinder 
unit and said anchorage member. 

10. A mine roof Supporting system according to claim 
8 wherein: 

(a) said units comprise roof supports and further 
comprise guiding devices disposed between laterally 
Successive ones of said roof supports; 

(b) respective ones of said connection means are op 
eratively connected between said guiding devices and 
said anchorage member. 
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