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ABSTRACT OF THE DISCLOSURE 
Mining support arrangement including a pair of prop 

means, e.g., prop frames, medially interconnected by a 
common urging means, e.g., piston-cylinder means, for 
alternate advance in longitudinal direction of the prop 
means with respect to each other, guide means, e.g., a 
mining conveyor, extending crosswise of the longitudinal 
direction adjacent the prop means, and a pair of separate 
urging means, e.g., piston-cylinder means, each intercon 
necting the guide means and a corresponding prop means 
laterally outwardly outwardly of the prop means and 
common urging means for simultaneous actuation in the 
longitudinal direction to advance alternately the guide 
means and then both prop means together independently 
of the common urging means as well as for separate ac 
tuation to change the angle of the guide means with re 
spect to the longitudinal direction of advance and in turn 
with respect to the disposition of the prop means. 

The present invention relates to a mining support ar 
rangement which may be in the form of a power chock, 
and more particularly to a pair of prop means opera 
tively interconnected by urging means to one another and 
to a guide means, such as a mining conveyor, for alternate 
advance of one such prop means with respect to the other 
and for joint advance of both prop means toward the 
guide means and/or advance of the guide means away 
from the prop means. 
‘Mining support arrangements, such as those in the 
form of hydraulic power chocks, are being used more and 
more in mining operations, especially longwall mining 
operations, for the extraction of mineral such as coal 
from a mine face, using a mining machine such as a 
planer for this purpose. A guide means is extended nor 
mally along the mine face and the mining machine may 
be guided therealong, and as new layers of mineral are 
extracted, the guide means, which may be a conventional 
mining conveyor, and the mining machine used in con~ 
junction therewith are advanced in increments toward the 
new mine face layers to be worked. In order to protect 
the workmen and the equipment from roof cavein in the 
mineway in which the operations are conducted, hy— 
draulic power chocks are employed normally behind the 
guide means, i.e., on the other side thereof from that at 
which the mine face is disposed. The power chocks may 
be self-propelled or advanced in any manner so as to pro 
tect the roof over the guide means area. Many such power 
chocks or mining roof supports are utilized in longitu 
dinally spaced apart relation along the mine face. 
Each roof support or chock consists as a rule of a plu— 

rality of prop frames disposed perpendicularly with re 
spect to the mine face. The constructional design of these 
chocks will differ considerably, however, depending upon 
the roof pressures that must be supported. 

Thus, if the roof pressure is not expected to be ex 
tremely great, the chocks are often constructed with two 
prop frames disposed in parallel relation to one another 
and at a certain distance apart, with such frames being 
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joined together by a common urging means, such as an 
advancing cylinder. The advancing cylinder really con 
templates a piston-cylinder means disposed approximately 
midway between the two frames such that the cylinder is 
connected to one prop frame while the piston rod is con 
nected to the other frame. In this way one prop frame 
may be relieved from the pressure of the roof and ad 
vanced by means of the advancing cylinder as the mining 
operation progresses. When such frame has been reset in 
supporting engagement between the mine roof and mine 
?oor, the second prop frame can be pulled forward by 
reverse actuation of the advancing cylinder so that both 
frames are once more in alignment. As to the second 
frame, the props thereof are relieved from roof pressure 
after the already advanced frame has been reset in ex 
tended roof supporting engagement. The leverage pro 
vided permits the reverse actuation of the advancing cyl 
inder to urge the second frame forward in the direction 
of advance whereupon both frames may again support the 
roof at about the same distance from the working face 
once the second frame is again extended into roof sup 
porting position. A chock containing frames of the type 
noted is able to be advanced independently of other 
equipment at the mine face so long as energy is provided 
for this purpose. It will be realized that each prop frame 
may contain one or more props in the form of hydraulic 
mining props or pit props, e.g., hydraulic jacks, which 
can be operated from a retracted position to an extended 
position for supporting the roof. The advancing cylinder 
may be similarly hydraulically operated. 
A mining conveyor is normally used with the mining 

machine and generally such conveyor is in the form of 
conveyor sections articulatedly interconnected in end-to 
end relation, perhaps with allowances for deviation in the 
horizontal as well as the vertical planes thereof, whereby 
to accommodate unevenness in the mine ?oor and also 
permit undulations as occur when a portion at a time of 
the conveyor is advanced toward newly exposed layers 
of the mine face. To advance the conveyor and thus the 
guide for the mining machine used, separate advancing 
chocks may be used or the roof support or chock may 
serve this purpose. Speci?cally, a particular self-propelled 
chock of the foregoing type may be provided with an 
abutment surface or the like at its forwardmost end ad 
jacent the conveyor which exerts pressure on the conveyor 
to advance the same as the particular prop frame of the 
chock having such abutment surface is advanced. Actual 
ly, one abutment surface may be provided or both frames 
may be equipped with such abutment surfaces so as to 
achieve orderly advancement of the conveyor as each 
frame is advanced. The frames may alternately urge the 
conveyor forward against the working face or one such 
frame may perform this task, depending upon whether 
one or both frames have abutment surfaces, yet the over 
all force for achieving such advance is provided by the 
advancing cylinder of the prop frames of the chock. 
Chock or roof supporting arrangements of the afore 

going type, such as those containing a pair of side-by-side 
prop frames interconnected by a common advancing cyl 
inder are disclosed, for example, in U.S. Patents 3,169, 
377, 3,174,289, 3,192,722, and 3,225,547. Abutment sur 
faces or connections between such roof supports and sec 
tions of the conveyor are shown particularly in said U.S. 
Patent 3,192,722. 
However, where a high proof pressure is expected dur 

ing mining operations, such as where the roof of a seam 
consists of heavy sandstone and the depth of the mine is 
relatively slight, the roof propping system may be sub 
jected occasionally to an overhead pressure which is be 
yond the capacity of the roof support or chock system 
being used, i.e., especially is view of the alternate ad 
vancement of the frames and the concomitant lessening 
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by about one-half of the support of the roof during the 
advance of each such frame. In such events it is preferable 
to use a different kind of roof propping system in which 
two or more frames are combined together into a rigid 
unit. Upon advancing operation of such rigid unit, all of 
the props are relieved of roof pressure at the same time and 
the rigid unit chock is urged forward as a whole toward 
the working face. It is immaterial whether such rigid unit 
chock has four props or more, the number of props being 
dependent upon the constructional dimensions of the unit 
and the supporting force which any particular prop is 
expected to provide. The greater the pressure expected at 
the roof, the greater will be as a rule the number of props 
with which each such chock is equipped whereby to with 
stand expected roof pressures. The advancing of such a 
rigid unit chock is usually performed by means of an 
advancing piston-cylinder, i.e., including a piston carried 
by a piston rod as well as the cylinder itself, the cylinder 
part being connected to the chock and the piston part 
being connected to the conveyor section arranged in front 
of the mine face, or vice versa. In accordance with such 
an arrangement, the conveyor may be ?rst advanced by 
the advancing cylinder while the rigid unit chock is in 
supporting engagement with the roof to provide the neces 
sary coverage, and thereafter all parts of the rigid unit 
chock are relieved of roof pressure whereupon the chock 
may be pulled forwardly toward the conveyor section and 
the working face vby the advancing cylinder upon reverse 
actuation thereof, using the already advanced conveyor 
to which the chock is connected as the point of support 
or leverage to achieve the chock advance. When this has 
been accomplished, then all of the props are once more 
extended under pressure between the mine roof and mine 
floor to attain roof support until the next advance of the 
chock is intended. 

t is an object of the present invention to overcome the 
foregoing drawbacks and to provide a mining support ar 
rangement which may be in the form of a power chock 
or other advanceable roof propping system in which in 
dividual frames thereof are alternately advanceable and, 
whenever desired, jointly advanceable together as a unit. 

It is another object of the present invention to provide 
a mining support arrangement which may be used not 
only where ordinary roof pressure conditions in the mine 
Way and along the mine face are experienced but also 
where such conditions require additional support beyond 
that nomally provided by a mining support or advance 
able propping system having alternately advancing frame 
portions. 

It is still another object of the present invention to pro- , 
vide such a mining support arrangement which ensures 
adequate safety against cavein during the mining opera 
tion and/or during any alternate or joint advance of the 
particular mining support arrangement in question. 

It is still another object of the present invention to 
provide a mining support arrangement of the foregoing 
type which ‘may be used in connection with longwall min 
ing operations, wherein a mining machine is conducted 
back and forth along a mine face in extractive engage 
ment therewith, utilizing a guide means such as a mining 
conveyor to maintain the mining machine in the desired 
path of operation. 

It is still another object of the present invention to pro 
vide a mining support arrangement of the foregoing type 
utilizing various urging means alternately or simulta 
neously to achieve the advance of the mining support ar 
rangement itself and alternately the guide means disposed 
thereahead in the direction of the mine face being worked, 
preferably utilizing hydraulic or pneumatic pressure ?uid 
medium urging equipment to carry out the advance as 
well as the propping of the mine roof by the mining 
support arrangement or chock. 

It is a still further object of the present invention to 
provide an arrangement of the foregoing type which may 
utilize as constructional elements thereof certain exist 
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4 
ing equipment, by appropriate modi?cations in accord 
ance With the present invention, and particularly to pro 
vide a constructional arrangement simple and inexpensive 
to produce and durable in operation. 

Other and further objects of the present invention will 
become apparent from a study of the within speci?cation 
and accompanying drawing which illustrates a top plan 
schematic view with certain parts in section of a mining 
support arrangement in accordance with one embodiment 
of the present invention. 

It has been found in accordance with the present inven 
tion that a mining support arrangement may now be pro 
vided which comprises a pair of prop means operatively 
interconnected by common longitudinal urging means of 
adjustable effective length operable between a retracted 
position of minimum over-all effective length and an ex 
tended position of maximum over-all effective length for 
alternate stroke actuation to displace said prop means 
alternately with respect to each other in the longitudinal 
direction of said common urging means, elongated guide 
means extending normally crosswise of said longitudinal 
‘direction adjacent said prop means, and a pair of separate 
longitudinal urging means of adjustable effective length 
operable between a retracted position of minimum over 
all effective length and an extended position of maximum 
over-all effective length each interconnecting operatively 
a corresponding prop means ‘with said guide means for 
separate as well as simultaneous stroke actuation to dis 
place said guide means and the corresponding prop means 
interconnected thereby alternately toward and away from 
each other in the longitudinal ‘direction of the correspond 
ing separate urging means, said urging means being capa 
ble of actuation independently of one another, whereby 
upon simultaneous actuation of both said separate urging 
means to extended position said guide means may be ad 
vanced in said longitudinal direction away from said prop 
means and upon simultaneous actuation of both said sepa 
rate urging means to retracted position said prop means 
may be advanced in said direction toward said guide 
means, while upon separate actuation of one said separate 
urging means to extended position when the other said 
separate urging means is in retracted position as well as 
upon separate actuation of one said separate urging means 
to extended position and the other to retracted position, 
said guide means and said prop means may be displaced 
from the normal crosswise disposition thereof so that the 
angle of intersection of the elongated axis of said guide 
means with said longitudinal direction of said common 
urging means is changed, whereas upon alternate actua 
tion of said common urging means each said prop means 
may be advanced in said longitudinal direction with respect 
to the other prop means yet such that said guide means 
will be advanced simultaneously with a corresponding 
prop means advance only when said separate urging means 
are ?xed against any further actuation to retracted posi 
tion as well as only when said separate urging means are 
also actuated correspondingly to extended position. 

Thus, the present invention contemplates a mining sup 
port arrangement which may be in the form of a power 
chock containing a pair of prop means, for example, prop 
frames operatively interconnected by urging means to one 
another and to a guide means, such as a mining conveyor, 
for alternate advance of one such frame with respect to 
the other and for joint advance of both of the ‘frames 
toward the guide means, and/or advance of the guide 
means away from the frames. 
The present invention solves the problem of creating an 

advanceable roof propping system in which the individual 
prop means or prop frames are alternately advanceable 
and whenever desired all of the frames may be combined 
together into a roof propping chock which can be ad 
vanced as a complete unit. 

In order to achieve the required construction, a typical 
prior art roof propping chock, such as that shown in said 
US. Patent 3,192,722 or any of the other aforesaid U.S. 
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patents, in which two frames are advanceable alternately 
toward the mine face by the use of an advancing cylinder 
disposed therebetween, is modi?ed by the addition there 
to, on the outer lateral sides of the two prop means or 
frames, of corresponding articulatedly mounted cylinders, 
i.e., piston-cylinder means, with the piston rods thereof 
acting upon a guide means, such as a common beam 
attached to a conveyor disposed thereahead in the direc 
tion of the mine face. Advantageously, the two laterally 
outer or outboard piston-cylinder means are mounted on 
the prop means at a maximum distance from the work 
ing face, preferably in the vicinity of the rear props of the 
frames in question. Also, it is preferred to make the stroke 
length of the piston disposed within such outboard cylin 
ders greater than the potential advancing stroke of the 
common urging piston-cylinder means interconnecting the 
pair of frames. The length of excursion of the outboard 
piston-cylinder means may be, for instance, approximately 
equal to the distance between the forwardmost and rear 
ward props on a given frame, such as in the case where 
the frame or prop means is composed of tandemly ar~ 
range'd props carried between a ?oor skid and a roof sup 
porting cap. 
Under certain circumstances, it is advisable to provide 

locking means for the common advancing piston~cylinder 
means interconnecting the two frames or prop means, i.e., 
when the entire mining support arrangement is to be 
advanced as a unit. 
The particular form or construction of the locking 

means is itself immaterial with regard to the over-all 
aspects of the present invention. Where an advancing cylin 
der, i.e., piston-cylinder means, is used to interconnect 
the two frames, the locking means may be by way of a 
bolt passing through the piston rod to prevent displace 
ment of the piston and cylinder with respect to one another 
in a given direction or in both directions, depending upon 
the axial point along the rod at which the bolt is inserted. 
So long as the roof pressure in the mineway adjacent 

the mine face is not unduly great, the advancement of the 
mine supporting arrangement, for example in the form 
of a chock containing a pair of frames, can be undertaken 
merely by actuating the advancing piston-cylinder means 
common to the two frames. In this case, in the usual prior 
art manner, first one frame is relieved from roof support 
ing engagement and advanced by common advancing 
means, and thereafter extended into roof supporting en 
gagement. The second frame is then retracted from roof 
supporting engagement and the advancing piston-cylinder 
means operated in the reverse direction to urge the second 
frame forwardly to a position again alongside the first 
frame advanced. Once this has been done, the second 
frame may be extended into supporting engagement with 
the roof. By providing an abutment surface or extension 
on one or both the frames extending toward the guide 
means, such as the conveyor, as the mining support ar 
rangement is advanced, the conveyor will be advanced 
automatically as well, in the known manner. The pushing 
force of the particular frame being advanced is transmitted 
to the conveyor through such abutment surface or sur 
faces. Nevertheless, the outboard piston-cylinder means 
may be used instead to urge the guide means, e.g., con 
veyor, in the forward direction during any advance caused 
by the common piston-cylinder means interconnecting the 
two frames. To achieve advance of the guide means via 
the outboard piston-cylinder means will generally require 
that in the starting position the pistons will be in their 
rearmost position within the respective cylinders so that 
an effective common urging means excursion stroke will be 
possible to urge the conveyor lforwarld. During this time, 
of course, the other particular frame from that to which 
such outboard piston-cylinder means is connected will be 
maintained in roof supporting engagement to contribute 
the required leverage. 
On the other hand, where the roof pressure conditions 

in the mineway become more dangerous, i.e., where the 
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6 
conditions worsen to such an extent that a light propping 
system or chock using alternately advancing frames is 
no longer su?icient to support the roof in a safe manner, 
the propping system can be utilized in accordance with 
the present invention in an entirely different manner by 
merely closing off the common piston-cylinder means 
interconnecting the two prop means, e.g., frames, so that 
all of the props of the system in question, i.e., chock, 
may be relieved of roof supporting engagement simulta 
neously, the support of the roof generally during this 
time being borne by adjacent mine supporting arrange 
ments in the mineway. Using the two outboard piston 
cylinder means, the mining support arrangement, e.g. 
chock, may be drawn forward as a unit toward the guide 
means and in turn the mine face ‘in question. It will be 
understood that with the retraction of all of the props in 
the mining support arrangement, the urging forward of 
such arrangement as a unit and the resetting of the props 
into extended roof supporting engagement once more, 
after the advance, can be conducted extremely rapidly 
so that there is hardly any danger that the roof will sag, 
crumble or cave in during the non-supported interim. 

In order to ensure that when the mining support ar 
rangement is advanced as a unit, no shifting. or longitudinal 
displacement of the two prop means, e.g., prop frames, 
with respect to the other, will take place under any cir 
cumstances, locking means of the foregoing type may be 
employed for the common piston-cylinder means inter 
connecting the frames. 

If thereafter the mine roof conditions improve so that 
the advancement of the mining support arrangement as 
a unit is no longer necessary in the interests of safety, 
it is easy to revert to the original advancing system of 
the prop means, e.g., prop frames, in alternate sequence 
utilizing the common piston-cylinder means interconnect 
ing the pair of prop means for this purpose. During this 
time, the outboard or lateral outer piston-cylinder means 
may be switched to idle position or fully retracted position. 

Referring to the drawing, a mining support arrangement 
shown in the form of a prop chock is utilized, the chock 
including the pair of frames A and B which are disposed 
in spaced apart side~by-side relation. ‘Each frame is com 
posed of a floor bar or floor skid 10 preferably of resilient 
strap metal or spring metal to accommodate unevenness 
in the mine floor, a roof cap (not shown) and a pair of 
upright props 11 and 12 disposed on the ends of ?oor 
skid 10 so as to interconnect such ends with the corre 
sponding ends of the roof cap located thereabove. Props 
11 and 12 are preferably in the form of hydraulic props 
or pit props, e.g. hydraulic jacks, of the conventional 
type, which may be extended hydraulically into roof sup 
porting engagement and permitted to retract from such 
engagement when desired. 
Between the two frames A and B, a common longitu 

dinal urging means C is provided in the form of an ad 
vancing cylinder, i.e., piston-cylinder means, including the 
cylinder 13 and the piston 14, carried operatively by the 
piston rod 15 more or less intermediate the ends thereof. 
Cylinder 13 has a length which corresponds approximately 
to half the distance between props 11 and 12 of a given 
frame. The piston rod 15 projecting via its ends through 
the cylinder heads of cylinder 13 in the well known man 
ner is attached appropriately to a bar 17 which in turn is 
connected by the parallel medial arms 18 to the ?oor skid 
10 of frame A. On the other hand, cylinder 13 is similarly 
connected by the two parallel arms 16 to the ?oor skid 10 
of frame B. Bar 17 is appropriately maintained parallel 
to the piston rod 15 and in turn the medial connecting 
arms 16 and 18 are dimensioned so as to maintain frames 
A and B in the desired substantially parallel position shown 
so as to permit alternate longitudinal advance in incre— 
ments by the reciprocating operation of the urging means 
C. It is apparent from the drawing that the urging means 
C will ?rst advance individually one of the frames re 
tracted from roof supporting engagement while the second 
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frame is maintained in such engagement, followed by the 
advance of the second frame after the ?rst frame advanced 
is extended into roof supporting engagement and the sec 
ond frame retracted ‘from such engagement to permit its 
advance. 
The construction and operation described up to this 

point is more or less within the status of the prior art, as 
will be appreciated from a study of the aforementioned 
US. patents. However, in accordance with the present in 
vention, the additional outboard or separate lateral urg 
ing means D and E are provided in the form of appro 
priate piston-cylinder means, including the cylinders 21 
and 22 correspondingly connected articulatedly at vertical 
axis pivots 31 and 32, respectively, to the lateral arms 
20 extending from the appropriate rearward ends of 
frames A and B, and the corresponding pistons 23 and 
24 carried at the extreme rearward ends of the piston 
rods 25 and 26, respectively, which extend through the 
forwardmost ends of cylinders 21 and 22, as the case 
may be, for appropriate connection with a guide means 
F located therebefore. The guide means is shown in the 
form of a conveyor 19 which may be in the form of a 
double chain scraper conveyor composed of a plurality 
of articulatedly interconnected conveyor sections in end 
to-end relation. Such mining conveyors are well known. 
By reason of the combined pivot connections of the 

piston rods 25 and 26, including the transverse horizon— 
tal axis pivots 29 and 30 as well as the vertical axis pivots 
27 and 28, displacement of piston rods 25 and 26 with 
respect to cylinders 21 and 22, when frames A and B are 
in roof supporting engagement, will cause the displace 
ment in the forward longitudinal direction of the guide 
means F, i.e. away from the frames A and B. 

During this time, it is convenient to insert the bolt or 
pin 33 into the transverse bore 34 located intermediate 
the ends of common piston rod 15 to prevent any dis 
placement in either direction of the rod 15 and the cylin 
der 13 with respect to one another. It will be realized 
that the piston 14 is so positioned with respect to pin 33 
that the cylinder 13 cannot be displaced at all. 
The separate lateral urging means D and E are articu 

latedly connected to the frames A and B in the vicinity 
of the rear props 11 by means of the offset arms 20 in 
order to permit the advancement of the guide means F 
without deviation from its normal longitudinal axis which 
is, of course, perpendicular to the longitudinal direction 
of advance of frames A and B. The guide means F in 
the form of the conveyor 19 is usually maintained paral 
lel with respect to the mine face being worked whereby 
to permit the mining machine (not shown) to be con 
ducted back and forth therealong in extractive engage 
ment with the mine face. During this time, frames A and 
B will provide support of the mine roof adjacent the 
mining operation and prevent cavein, in the usual long 
wall mining technique. 

However, if it is desired to change the direction of the 
guide means F with respect to the mine face or with 
respect to the crosswise position thereof, considering the 
longitudinal direction of advance of frames A and B, 
the urging means D and E need not be operated simul 
taneously or under the same force, but instead either may 
be operated alone or separately or both may be operated 
at different degrees of force whereby the ultimate stroke 
amplitude under a given set of conditions will produce an 
angular displacement of the guide means F with respect 
to the longitudinal direction of advance of frames A and 
B. Such change in angular disposition of guide means F 
with respect to frames A and B may be performed in a 
very precise manner merely by control of the actuation 
of the separate lateral urging means D and E. 

It should be noted that the present construction may 
be used to carry out this particular feature of changing 
the angular disposition of guide means F, on the one 
hand, and frames A and B, on the other hand, with re 
spect to one another, without the need for utilizing cer 
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tain prior art arrangements of mining supports as hereto 
fore disclosed, such as in some of the aforementioned 
US. patents. 
Once guide means F has been advanced in the desired 

way utilizing the lateral urging means D and E for this 
purpose while frames A and B are maintained in roof 
supporting engagement and common urging means C is 
?xed from displacement, the chock composed of frames 
A and B may be advanced as a unit merely by reverse 
actuation of the separate lateral urging means D and E. 
Normally, the actuation of the lateral urging means D 
and B will take place simultaneously and under the same 
actuating force whereby to draw the chock forward. How 
ever, it is still possible to actuate lateral urging means 
D and E under different degrees of hydraulic or pneu 
matic force, depending upon the type of pressure ?uid 
medium utilized, so as to adjust the angular disposition 
between frames A and B, on the one hand, and guide 
means F, on the other. 
As the artisan will appreciate, when the guide means 

F is advanced via lateral urging means D and E, frames 
A and B, or at least one of them, will be in roof support 
ing engagement to provide the desired leverage. On the 
other hand, when the chock composed of frames A and 
B in the form of a rigid unit by reason of the position 
of the piston with respect to the pin in the transverse 
bore, is to be advanced, all of the props thereof will be 
released from roof supporting engagement and the weight 
of the guide means F may be utilized as the leverage 
permitting the drawing forward of frames A and B in 
the form of a unit. Immediately thereafter, all of the 
props in frames A and B are energized to achieve roof 
supporting engagement. 

Insofar as the locking means provided by pin 33 and 
transverse bore 34 are concerned, this simple means serves 
to change frames A and B from alternately advanceable 
members to a rigid unitary chock. It will occur to the 
artisan that any particular means may be used in place 
of pin 33 and bore 34 to achieve the same purpose. Thus, 
the particular elements utilized are immaterial so long as 
frames A and B are ?xed from relative longitudinal dis 
placement with respect to one another in the longitudinal 
direction of advance when the entire chock is to be 
drawn forward by means of the lateral urging means D 
and E. The bore 34 is positioned in rod 15, in dependence 
upon the over-all dimensions of the coacting parts, such 
that in one extreme position of cylinder 13, i.e., in abut 
ment with the appropriate end face of piston 14, bore 34 
will be located directly in front of the cylinder head ad 
jacent that particular face of piston 14. 

It will be realized by the artisan that the stroke of the 
lateral urging means D and E should be greater than that 
of the common urging means C to permit rapid advance 
of the chock as a unit when this is desired and also ap 
propriate ef?cient advance of the guide means F. On the 
other hand, where \danger from roof cavein is not signi? 
cant, the alternate advance of frames A and B in the prior 
ant manner may be conducted in as many increments as are 
necessary for achieving a particular over-all displacement 
in the longitudinal direction. As aforesaid, during this 
time, the pistons 23 and 24 of the lateral urging means D 
and E will be retracted position so that the alternate 
advance of frames A and B will serve to maintain guide 
means F a given distance thereahead by means of the 
pushing force exerted onto guide means F through the 
lateral urging means D and E. The urging force of com 
mon urging means C is generally suf?cient for this purpose, 
but if not, frames A and B need merely be extended into 
roof supporting engagement and the guide means dis 
placed by the use of the lateral urging means D and E. 

It will be appreciated that the operation of the mining 
support arrangement of the present invention may be car 
ried outwith any type of advancing means, such as piston 
cylinder means, and especially double acting piston-cyl 
inder means, with the piston part being attached to one of 
the elements to be moved and the cylinder part attached 
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to the other of the elements to be moved, without particu 
lar regard as to whether the piston or cylinder part is at~ 
tached to any given element to be moved. The common 
piston-‘cylinder means may be in the form of a double act 
ing piston-cylinder means in which the piston rod carry 
ing the piston is about twice as long as the cylinder, with 
the ends of such rod extending through the heads of the 
cylinder, although a piston-cylinder means may be used 
as well in which the piston rod carrying the piston at the 
innermost end thereof extends through only one head of 
the cylinder. In the same Way, the laterally disposed 
separate piston-cylinder means interconnecting the prop 
frames with the guide means may be in the form of an 
elongated cylinder in which is operatively received a piston 
carried at the innermost end of the piston rod such that 
the piston rod extends through only one head of the cyl 
inder, although a double acting piston-cylinder means in 
which the piston rod is about twice the length of the 
cylinder may be used such that the ends of the piston rod 
extend through the ends or the heads of the cylinder. 
Nevertheless, the normal stroke of the separate laterally 
outer or outboard piston-cylinder means will be greaterv 
than that of the common piston-cylinder means intercon 
necting the two prop means whereby to achieve the over 
all bene?ts of the present invention. The laterally outer 
separate piston-cylinder means must be designed to per 
mit their joint actuation to advance the prop means as 
a unit in a very rapid manner and along a path of a 
desirable distance to permit the advance of the prop means 
with a minimum of danger to the disposition of the roof 
robbed of support during this interval. 

Thus, when the prop means are in roof supporting 
engagement, the laterally outer urging means may be 
actuated to extend the guide means in the longitudinal 
direction away from the prop means and toward the mine 
face. If precise advance is not desired but rather angular 
advance to change the crosswise disposition of the guide 
means with respect to the prop means, one of the laterally 

’ outer urging means will be extended a greater amount than 
the other. Then the prop means as a unit may be advanced 
by reverse actuation of the separate outer laterally urging 
means once the prop means have been removed from root 
supporting engagement. This, of course, will be as rapidly 
as possible and because of the use of both of the separate 
laterally outer urging means, the desired movement will 
take place without hindrance due to unevenness in the 
mine floor and any extracted mineral which may be on 
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the mine floor in the direct path of movement. Since the a 
guide means will normally be a conveyor loaded with 
mineral such as coal, such guide means readily provides the 
necessary leverage. Even so, since the conveyor section in 
question is interconnected with adjacent conveyor sections 
which may be held in a particular position in terms of 
adjacently disposed separate mining support arrangements 
of the instant type, the advance of the prop means as a 
unit will take place without hindrance, interruption or‘ 
serious chance of cavein. Nevertheless, if one of the later 
ally outer urging means is actuated with greater force than 
the other, ‘the prop means will be advanced at an appro~ 
priate changed angle with respect to the guide means 
Therefore, the crosswise disposition of the guide meant 
and prop means with respect to one another may be 
changed either during the advance of the guide means or 
of the prop means, as the case may be. During advance 
of the guide means as aforesaid, the prop means will 
normally be in roof supporting engagement or at least 
that prop means will be extended into roof supporting 
engagement which is connected to the laterally outer 
urging means being used to move the guide means. 
On the other hand, where the prop means are advanced 

in the usual step-by-step manner using the common urging 
means for this purpose, the advance of the guide means 
will take place via the laterally outer separate urging means 
connected with the prop means being advanced (while the 
other such prop means remains in root supporting en 
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10 
gagement to provide the necessary leverage). The later 
ally outer urging means at this time merely serves as a 
pusher bar or link or thrust connection. since the piston 
rod will normally be retracted into the cylinder to the 
maximum extent. However, at the time a given prop means 
is advanced by the common urging means, it is still possi 
ble, if desired, to actuate at the same time the laterally 
outer separate urging means connected therewith and in 
this way achieve a greater linear advance of that portion 
of the guide means than the linear advance of the prop 
means being advanced. The other separate laterally outer 
urging means may remain retracted fully during this time 
because of the presence of the vertical axis pivot connec 
tion 28 or 27, or depending upon the particular linear 
dimensions and extent of advance of the guide means, the 
piston rod of such other separate laterally outer urging 
means may be drawn somewhat outwardly as for exam 
ple when the pressure ?uid is in idle or neutral condition. 
When the now advanced prop means is set, reverse actua 
tion of the common urging means will not only bring 
forward the second prop means but at the same time will 
urge that portion of the guide means in the desired direc 
tion under the linkage provided by the adjacent separate 
laterally outer urging means. If the piston rod had been 
partially extended during the previous advance operation, 
the movement of the adjacent prop means will ?rst cause 
complete retraction and thereafter advance of the guide 
means, although as the artisan will appreciate, the par 
ticular partially extended piston rod can he set in partially 
extended position and the guide means will still be ad 
vanced in the desired direction under the actuating force 
of the common urging means. 
The inherent versatility of simultaneous and separate 

actuations to provide an extremely wide variety of se 
quences of operation utilizing an arrangement of the type 
contemplated by the present invention will be appreciated 
by the artisan, and thus each and every sequential opera 
tion possible need not be described in detail herein. 

Therefore, in accordance with the present invention, 
each urging means preferably includes a ?rst urging part 
connected to one of the corresponding means to be dis 
placed thereby and a second urging part connected to the 
other corresponding means to be displaced thereby, said 
parts being operatively interconnected for limited relative 
linear displacement with respect to each other to adjust 
the over-all eifective length of the corresponding urging 
means. In particular, the common urging means is a pis 
ton-cylinder means including a cylinder connected to one 
of said prop means to be displaced thereby and a piston 
rod carrying a double acting piston operatively received 
within said cylinder yet with the ends of said rod slidably 
extending through the corresponding ends of said cylinder 
and connected correspondingly to the other of said prop 
means to be displaced thereby, whereas each separate urg 
ing means is a piston-cylinder means including a cylinder 
connected to one of the corresponding means to be dis 
placed thereby and a piston rod carrying a double acting 
piston on one end thereof operatively received within said 
cylinder yet with the other end of said rod slidably extend 
ing through a corresponding end of said cylinder and con 
nected to the other of the corresponding means to be 
displaced thereby. 
The prop means are preferably arranged in side-by-side 

relation such that the common urging means is medially 
disposed therebetween whereas the separate urging means 
are preferably disposed laterally outwardly with respect to 
the common urging means and the appropriate prop means 
with which the particular separate urging means is con 
nected. Advantageously, the common urging means is sub 
stantially rigidly connected correspondingly to each of the 
two prop means while each separate urging means is 
pivotally connected to the corresponding prop means and 
to the guide means. 

In accordance with a particular embodiment of the in 
vention, the pivotal connection of each separate urging 
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means to the corresponding prop means is by way of a 
substantially vertical axis pivot while the pivotal connec 
tion of each separate urging means to the guide means is 
by way of a combined axis pivot connection having both a 
substantially vertical axis pivot and a substantially trans 
verse horizontal axis pivot, with the transverse axis pivots 
of both the unging means coinciding and being substan 
tially parallel to the elongated axis of the guide means. 
Furthermore, in connection with a particular feature of 
the invention, each prop means is in the form of a sub 
stantially rectangular vertical prop frame including a longi 
tudinally extending ?oor skid, a longitudinally extending 
roof cap disposed thereabove, and a pair of longitudinally 
spaced apart extensible and retractable vertical pit props 
operatively interconnecting said ?oor skid and roof cap 
for releasable mine roof support, said common urging 
means interconnecting said frame in substantially parallel 
relation, whereas the guide means is in the form of a min 
ing conveyor section. 

Advantageously, in accordance with a signi?cant feature 
of the invention, the separate urging means are connected 
to the corresponding prop frame in the vicinity of the 
rearmost portion thereof which is remote from the guide 
means while the stroke amplitude of the two separate 
urging means whereby corresponding changes in effective 
than the corresponding stroke amplitude of the common 
urging means whereby coresponding changes in effective 
length of the separate urging means will be greater than 
that possible with the common urging means. Preferably, 
as aforesaid, the stroke amplitude of the separate urging 
means will be approximately equal to the longitudinal di 
mension of the frames. 
To achieve the advance of the pair of prop means or 

frames as a rigid unit, in accordance with the present in 
vention, the normally operating alternately advanceable 
prop means or frames are locked releasably from relative 
longitudinal displacement with respect to one another, for 
example by providing appropriate releasable locking means 
on the common urging means, whereby to lock releasably 
the common urging means from any changes in effective 
length during actuation of the separate urging means to 
draw the rigid unit of prop means or frames in the for— 
ward direction of advance as efficiently and rapidly as 
possible for extension once more into roof supporting 
engagement and thus for minimizing as far as possible 
danger from cavein during the rigid unit advance of the 
prop means. 

In accordance with the broad aspects of the invention, 
therefore, a mining support arrangement may be provided 
for use in connection with normal pressure and excess 
pressure roof support with a minimum danger of cavein 
during advance of the system. Such mining support ar 
rangement may comprise in this regard a pair of prop 
means operatively interconnected by common longitudinal 
piston-cylinder means for alternate actuation to displace 
said prop means alternately with respect to each other in 
the longitudinal direction of said common piston-cylinder 
means, elongated guide means extending normally cross 
wise of said longitudinal direction adjacent said prop 
means, a pair of separate longitudinal piston-cylinder 
means each interconnecting operatively a corresponding 
prop means with said guide means for separate as well as 
simultaneous actuation to displace said guide means and 
the corresponding prop means interconnected thereby ral 
ternately toward and away from each other in the longitu 
dinal direction of the corresponding separate piston-cylin 
der means, all said piston-cylinder means being capable 
of actuation independently of one another, and releasable 
locking means connected operatively to said common pis 
ton-cylinder means to lock said common piston-cylinder 
means against displacement of said prop means with re— 
spect to each other when said separate piston-cylinder 
means are actuated. 

Naturally, where van'ous constructional parts have been 
de?ned in terms of “means” in the instant speci?cation 
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12 
and/or claims, such means have been illustrated in the 
accompanying drawing as speci?c elements, but in accord 
ance with the present invention, such means contemplate 
any and all elements usable to achieve the combination 
arrangement of the invention, as the artisan will appre 
ciate, so long as the disposition of the parts in question is 
maintained, and any and all such constructional elements 
are contemplated herein just as if prolix enumeration 
thereof were set forth in detail herein. 

It will be appreciated that the instant speci?cation and 
drawings are set forth by way of illustration and not limi 
tation, and that various modi?cations and changes may be 
made without departing from the spirit and scope of the 
present invention which is to be limited only by the scope 
of the appended claims. 
What is claimed is: 
1. Mining support arrangement which comprises a pair 

of prop means operatively interconnected by common lon 
gitudinal urging means of adjustable effective length op~ 
erable between a retracted position of minimum over-all 
effective length and an extended position of maximum 
over-all effective length for alternate stroke actuation to 
displace said prop means alternately with respect to each 
other in the longitudinal direction of said common urg 
ing means, elongated guide means extending normally 
crosswise of said longitudinal direction adjacent said prop 
means, and a pair of separate longitudinal urging means 
of adjustable effective length operable between a retracted 
position of minimum over-all effective length and an ex 
tended position of maximum over-all effective length, each 
respectively pivotally connected at one end portion there 
of to said guide means and at the other end portion 
thereof to a corresponding prop means and thereby each 
interconnecting operatively a corresponding prop means 
with said guide means for separate as well as simulta 
neous stroke actuation to displace said guide means and 
the corresponding prop means interconnected thereby al 
ternately toward and away from each other in the longi 
tudinal direction of the corresponding separate urging 
means, said urging means being capable of actuation in 
dependently of one another, whereby upon simultaneous 
actuation of both said separate urging means to extended 
position said guide means may be advanced in said longi 
tudinal direction away from said prop means and upon 
simultaneous actuation of both said separate urging means 
to retracted position said prop means may be advanced in 
said direction toward said guide means, while upon sep 
arate actuation of one said separate urging means to ex 
tended position when the other said separate urging means 
is in retracted position as well as upon separate actuation 
of one said separate urging means to extended position and 
the other to retracted position, said guide means and said 
prop means may be displaced from the normal crosswise 
disposition thereof so that the angle of intersection of the 
elongated axis of said guide means with said longitudinal 
direction of said common urging means is changed, where 
as upon alternate actuation of said common urging means 
each said prop means may be advanced in said longitudi 
nal direction with respect to the other prop means yet 
such that said guide means will be advanced simultaneous 
ly with a corresponding prop means advance only when 
said separate urging means ‘are ?xed against any further 
actuation to retracted position as well as only when said 
separate urging means are also actuated correspondingly 
to extended position. 

2. Arrangement according to claim 1 wherein each said 
urging means includes a ?rst urging part connected to one 
of the corresponding means to be displaced thereby and a 
second urging part connected to the other corresponding 
means to be displaced thereby, said parts being operative 
ly interconnected for limited relative linear displacement 
with respect to each other to adjust the over-all effective 
length of the corresponding urging means. 

3. Arrangement according to claim 2 wherein said com 
mon urging means is a piston-cylinder means including 
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a cylinder connected to one of said prop means to be dis 
placed thereby and a piston rod carrying a double acting 
piston operatively received within said cylinder yet with 
the ends of said rod slidably extending through the cor 
responding ends of said cylinder and connected corre 
spondingly to the other of said prop means to be displaced 
thereby, and wherein each said separate urging means is 
a piston-cylinder means including a cylinder connected to 
one of the corresponding means to be displaced thereby 
and a piston rod carrying a double acting piston on one 
end thereof operatively received within said cylinder yet 
with the other end of said rod slidably extending through 
a corresponding end of said cylinder and connected to 
the other of the corresponding means to be displaced 
thereby. 

4. Arrangement according to claim 2 wherein said prop 
means are in side-by-side relation and said common urg 
ing means is medially disposed between said prop means, 
and wherein said separate urging means are laterally out 
wardly disposed with respect to said common urging means 
and with respect to the corresponding prop means to which 
the particular separate urging means is connected. 

5. Arrangement according to claim 4 wherein said com 
mon urging means is substantially rigidly connected cor 
respondingly to each of said prop means. 

6. Arrangement according to claim 5 wherein the =piv 
otal connection of each said separate urging means to the 
corresponding prop means is a substantially vertical axis 
pivot, and wherein the pivotal connection of each said 
separate urging means to said guide means is a combined 
axis pivot connection having both a substantially vertical 
axis pivot and a substantially transverse horizontal axis 
pivot, the transverse axis pivots of both said separate urg 
ing means coinciding and being substantially parallel to 
the elongated axis of said guide means. 

7. Arrangement according to claim v6 wherein each said 
prop means is in the form of a substantially rectangular 
vertical prop frame including a longitudinally extending 
?oor skid, a longitudinally extending roof cap disposed 
thereabove, and a pair of longitudinally spaced apart ex 
tensible and retractable vertical pit props operatively in 
terconnecting said ?oor skid and roof cap for releasable 
mine roof support, said common urging means intercon 
necting said frames in substantially ‘parallel relation, and 
wherein said guide means is in the form of a mining cou 
veyor section. 

8. Arrangement according to claim 7 wherein said sep 
arate urging means are connected to the corresponding 
prop frame in the vicinity of the rearmost portion thereof 
remote from said guide means, and wherein the stroke 
amplitude of said separate urging means is substantially 
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equal yet greater than the corresponding stroke amplitude 
of said common urging means, whereby the correspond 
ing changes in effective length of said. separate urging 
means is greater than that possible with said common urg 
ing means. ' 

9. Arrangement according to claim 8 wherein the stroke 
amplitude of said separate urging means is approximate 
ly equal to the longitudinal dimension of said frames. 

10. Arrangement according to claim 2 wherein releas 
able locking means are provided on said. common urging 
means to lock releasably said common urging means from 
changes in e?ective length during actuation of said sep 
arate urging means. 

11. Mining support arrangement which comprises a 
pair of prop means operatively interconnected by com 
mon longitudinal piston-cylinder means for alternate ac 
tuation to displace said prop means alternately with re 
spect to each other in the longitudinal direction of said 
common piston-cylinder means, elongated guide means 
extending normally crosswise of said longitudinal direc 
tion adjacent said prop means, a pair of separate longitu 
dinal piston-cylinder means each respectively pivotally 
connected at one end portion thereof to said guide means 
and at the other end portion thereof to a corresponding 
prop means and thereby each interconnecting operatively 
a corresponding prop means with said guide means for 
separate as well as simultaneous actuation to displace said 
guide means and the corresponding prop means intercon 
nected thereby alternately toward and away from each 
other in the longitudinal direction of the corresponding 
separate piston-cylinder means, all said. piston-cylinder 
means being capable of actuation independently of one 
another, and releasable locking means connected opera 
tively to said common piston-cylinder means to lock said 
common piston-cylinder means against displacement of 
said prop means with respect to each other when said sep 
arate piston-cylinder means are actuated. 
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