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57) ABSTRACT 
A self-propelled continuous mining machine dislodges 
material from the face in an underground mine entry 
and forms a first unsupported roof portion of a prese 
lected length. A first portable temporary roof support 
is transported on the mining machine to a location be 
neath the first unsupported portion of the mine roof, 
The portable temporary roof support has a plurality of 
piston cylinder devices that are connected by conduits 
to a source of fluid under pressure on the continuous 
mining machine. Fluid under pressure from the mining 
machine first extends the first temporary roof support 
laterally to a location adjacent the entry ribs and 
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thereafter extends the vertical portions of the tempo 
rary roof support into abutting relation with the mine 
roof and the mine floor to support the first unsup 
ported portion of the mine roof. Thereafter the con 
duits are disconnected from the temporary roof sup 
port and the continuous mining machine advances in 
the entry and dislodges material from the face to form 
a second unsupported portion of the roof having sub 
stantially the same preselected length. The mining ma 
chine is thereafter withdrawn from the entry and a 
self-propelled vehicle with apparatus for inserting per 
manent roof supports is moved into the entry. The ap 
paratus first inserts permanent roof supports in the 
first unsupported portion of the mine roof while the 
first unsupported portion remains supported by the 
first portable temporary roof support. A second tem 
porary roof support is carried by the self-propelled ve 
hicle and the self-propelled vehicle advances to a loca 
tion beneath the second unsupported portion of the 
mine roof. The second temporary roof support is ex 
tended into abutting relation with the mine roof and 
mine floor to provide support for the second unsup 
ported portion of the mine roof while the permanent 
roof supports are inserted in the second unsupported 
portion of the mine roof. Thereafter the self-propelled 
vehicle for inserting permanent roof supports is with 
drawn from the entry and the continuous mining ma 
chine advances in the entry to the first temporary roof 
support. The hydraulic conduit from the mining ma 
chine is connected to the first temporary roof support 
aid retracts the temporary roof support both laterally 
and vertically and carries the first temporary roof sup 
port on the mining machine. The mining machine 
thereafter advances and again repeats the above pro 
cedure for dislodging material and again forms two 
unsupported portions of the mine roof having prese 
lected lengths. 

8 Claims, 12 Drawing Figures 
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METHOD FOR MINING AND SUPPORTING THE 

MINE ROOF 

CROSS-REFERENCE TO RELATED APPLICATION 
This application is a continuation-in-part of Patent 

application, Ser. No. 286,744, filed on Sept. 6, 1972, 
entitled "Method And Apparatus For Drilling And 
Bolting A Mine Roof' now abandoned and assigned to 
the same assignee. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a method and apparatus for 

mining and supporting the mine roof and more particu 
larly to a method and apparatus for providing tempo 
rary roof support while the mining machine advances 
to form a second unsupported portion of the mine roof 
and for providing temporary roof support adjacent the 
location where permanent roof supports art to be in 
stalled in the second unsupported portion of the mine 
roof. 

2. Description of the Prior Art 
In underground mining especially the mining of coal 

the length of unsupported roof formed during the min 
ing operation is limited to a preselected length as for 
example 20 feet. It is necessary after twenty foot of un 
supported roof is formed to withdraw the mining ma 
chine from the entry to a cross-heading and thereafter 
move a bolting machine beneath the unsupported por 
tion of the roof and provide permanent support by first 
drilling vertical holes in the roof and anchoring roof 
supports in the predrilled holes. Thus with the present 
practice the continuous penetration of the mining ma 
chine is limited to the preselected length of unsup 
ported roof. 
Further, in conventional mining the self-propelled 

roof drill and bolter sets rows of bolts in by of the last 
row of bolts. The setting of the row of bolts requires the 
self-propelled drill and bolter to first drill vertical holes 
in the rows and thereafter to anchor roof bolts therein. 
The personnel operating the roof drill and bolter are 
frequently working beneath a portion of the unsup 
ported roof. There is a need for a method of temporar 
ily supporting unsupported portions of the roof so that 
the continuous miner can advance a distance greater 
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than the predetermined distance now limited by the un- . 
supported roof and further a method of temporarily 
supporting the roof where the roof drill and bolter per 
sonnel are working without exposing the personnel to 
the hazards of unsupported roof and thus provide a 
roof section that is supported in substantially the same 
manner as by the permanent roof bolts while the roof 
bolts are being installed. 
In order to provide some protection for the personnel 

operating the roof drill and bolter it has been the prac 
tice in the past to manually set several temporary jacks 
or posts inby of the location where the rows of bolts are 
to be set to thus reduce the danger of roof fall for the 
personnel setting the line of roof bolts. The manual 
placement of the temporary jacks is not satisfactory be 
cause it exposes the personnel setting the jacks to the 
same hazards as the personnal operating the roof drill 
and bolter under unsupported roof. 

SUMMARY OF THE INVENTION 
This invention is directed to a method and apparatus 
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2 
for mining and supporting the mine roof which includes 
advancing the mining machine in the entry of an under 
ground mine and dislodging material from the face to 
form a first unsupported portion of the mine roof hav 
ing a preselected length. Thereafter the first unsup 
ported portion of the mine roof is supported by a first 
portable temporary roof support that is preferably car 
ried by the mining machine. After the first unsupported 
portion of the mine roof is supported by the first porta 
ble roof support the mining machine continues to ad 
vance and dislodges additional material from the face 
to form a second unsupported portion of the mine roof. 
The mining machine is thereafter withdrawn from the 
entry and a roof drill and bolter is trammed into the 
entry beneath the first unsupported portion of the mine 
roof. Permanent roof supports, such as roof bolts, are 
inserted in the first unsupported portion of the mine 
roof while the first unsupported portion remains sup 
ported by the portable temporary roof support. There 
after permanent roof supports are inserted in the sec 
ond unsupported portion of the mine roof. 
While inserting permanent roof supports in the sec 

ond unsupported portion of the mine roof a second 
temporary roof support is provided beneath a portion 
of the second unsupported portion of the roof by a tem 
porary roof support device carried by the self-propelled 
roof drill and bolter. Fluid under pressure from the self 
propelled roof drill and bolter is supplied to the second 
temporary roof support into a roof supporting position. 
The self-propelled roof drill is thereafter maneuvered 
adjacent to the second temporary roof support to drill 
a row of bolt holes and set a row of bolts therein. 
Thereafter the roof drill and bolter engages the tempo 
rary roof support and retracts the telescopic jacks and 
again repositions the second temporary roof support to 
provide roof support at another location beneath the 
second unsupported portion of the mine roof. 
The first temporary roof support carried by the min 

ing machine includes a frame member having a pair of 
spaced parallel side beams connected by a plurality of 
spaced parallel telescopic transverse connecting mem 
bers. Depending telescopic leg members are hingedly 
connected to the side beams and have elongated base 
portions. A mesh type canopy is secured to portions of 
the transverse connecting members. A hydraulic circuit 
for the fluid actuated telescopic leg members and trans 
verse members includes an accumulator to maintain 
pressure and roof support even if slight hydraulic leak 
age occurs in the hydraulic circuit and a pressure relief 
valve to permit limited deflection of the support under 
certain roof conditions. 
Accordingly, the principal object of this invention is 

to provide a method and apparatus for increasing the 
distance a continuous mining machine can penetrate in 
an entry without interruption of the mining operation 
to install permanent roof supports. 
Another object of this invention is to provide a tem 

porary roof support under one section of unsupported 
mine roof while the continuous mining machine ad 
vances to form another section of unsupported roof. 
Another object of this invention is to provide a 

method and apparatus for positioning a portable tem 
porary roof support inby of a location where a row of 
bolts is to be set without requiring the operating per 
sonnel to work under unsupported roof. 
These and other objects of this invention will be more 

completely disclosed and described in the following 
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specification, the accompanying drawings and the ap 
pended claims. 

DESCRIPTION OF THE DRAWINGS 

FIG. is a view in side elevation of the roof drill hav 
ing a temporary portable roof support carried by the 
boom of the roof drill in a retracted position. 
FIG. 2 is a view in side elevation, illustrating the roof 

support in an extended roof supporting position with 
the roof drill boom detached from the temporary porta 
ble roof support. 

FIG. 3 is a view, in front elevation taken along the line 
III-III of FIG. 2, illustrating the roof support in an ex 
tended position. 
FIG. 4 is a fragmentary view in front elevation, illus 

trating the pads on the roof support rotated to a posi 
tion parallel to the roof drill boom member for trans 
portation through the mine. 
FIG. 5 is a top plan view of the temporary portable 

roof support carried by the mining machine. 
FIG. 6 is a view in side elevation of the temporary 

portable roof support illustrated in FIG. 5 taken along 
the line VI-VI of FIG. S. FIG. 6 further illustrates in 
phantom the temporary portable roof support in a re 
tracted position carried by the mining machine. 
FIG. 7 is a view in side elevation of the temporary 

portable roof support taken along the line VII-VII of 
FIG.S. 
FIG. 8 is a schematic hydraulic diagram for extending 

and retracting the telescopic portions of the temporary 
portable roof support illustrated in FIG. 5. 
FIGS 9, 10, 11 and 12 are schematic plan views of a 

mine entry illustrating the manner in which the tempo 
rary portable roof support may be employed to in 
crease the distance which the continuous miner may 
dislodge material from the face without interrupting 
the mining operation to install permanent roof supports 
in unsupported portions of the mine roof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The apparatus for installing the permanent roof sup 
ports in the mine roof, the portable roof support appa 
ratus associated therewith and the method for support 
ing portions of the unsupported roof while installing 
permanent roof supports, as illustrated in FIGS. 1-4, 
will first be described. Thereafter the temporary porta 
ble roof support apparatus transported by the mining 
machine and illustrated in FIGS. 5-8 for providing tem 
porary roof support under an unsupported section of 
the mine roof will be described and the method of min 
ing and supporting the roof, as illustrated in FIGS. 
9-12, utilizing the apparatus illustrated in FIGS. 5-8 
will be described. 
Throughout the specification reference will be made 

to the dislodging of coal from a mine face in an under 
ground coal mine. It should be understood, however, 
that the hereinafter described method and apparatus 
may be employed in the underground mining of other 
materials where roof support, both temporary and per 
manent, is required. Further, the apparatus for install 
ing permanent roof supports will be referred to as a 
roof drill and bolter where conventional expandable 
roof bolts are employed as the permanent roof support. 
The same apparatus could be employed with other 
types of permanent roof support, such as resin secured 
bolts and the like. 

5 

10 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

4. 
Referring to the drawings and particularly FIGS. 1 

and 2 there is illustrated diagrammatically a roof drill 
and bolter generally designated by the numeral 10 that 
has a body portion 12 supported on pairs of propelling 
wheels 14 and 16 and a longitudinally extending boom 
18. The loom 18 is pivotally secured to the body 12 and 
has a drill pot or drill unit 20 pivotally secured by 
means of pins 22. The drill 10 may be any conventional 
roof drill as, for example, the roof drills manufactured 
and sold by Galis Manufacturing Division -Fairmont, 
W.V., as Models 300, 310 and 320. 
The boom 18 has a pair of forwardly extending sad 

dle plates 24 with an arcuate recessed portion 26 
therein. The saddle plates 24 preferably terminate 
closely adjacent the end of boom 18 so that the saddle 
plates 24 do not interfere with the drilling and bolting 
operation as the drill pot 20 moves upwardly against 
the mine roof. Also, the saddle plates 24 can be rigidly 
secured to the boom in angular relation and extend for 
Wardly from the boom a greater distance and not inter 
fere with the drilling and bolting operation and provide 
adequate clearance for the upward movement of the 
roof drill into the mine roof. 
The drill unit 20 is arranged to receive a drill stem 28 

in a chuck and rotation is provided for the drill by suit 
able hydraulic or pneumatic means. The roof drill 10 
has a hydraulic pump 72 mounted thereon and suitably 
driven by an electric motor 74. The pump 72 and 
motor 74 are schematically illustrated in FIGS. 1 and 
2 and are conventional to provide fluid under pressure 
for the hydraulic system of the roof drill 10. The hy 
draulic system for the roof drill 10 is also conventional 
and is not illustrated with the exception of a valve 76 
for controlling the flow of fluid under pressure to the 
portable roof support 30. The boom member 18 has a 
laterally extending hanger 78 for supporting hydraulic 
hoses as later explained. 
The portable roof support 30 has a pair of telescopic 

jacks 32 and 34 that are arranged to be extended and 
retracted by fluid under pressure and, where desired, 
may also be maintained in an extended position by fluid 
under pressure. The jacks 32 and 34 may include suit 
able check valves so that they remain in an extended 
position in the absence of fluid under pressure being 
supplied thereto. The jacks 32 and 34 are connected at 
one end to an upper cross member 36 and have semi 
spherical base portions 38 and 40. The base portions 38 
and 40 are secured in sockets 42 and 44 of a bottom 
cross member 46. 
A pair of pads 48 and 50 are connected to the upper 

cross member 36 by pins 52 and 54 in a manner that 
the pads 48 and 50 are rotatable relative to the cross 
member 36 so that they may be aligned with the longi 
tudinally extending loom 18, as illustrated in FIG. 1, 
while the drilling machine 10 is trammed through con 
fined haulageways. The rotation of the pads 48 and 50 
to the position illustrated in FIGS. 1 and 4 reduces sub 
stantially the width of the portable roof support 30. The 
pads 48 and 50 are rotatable to the position illustrated 
in FIGS. 2 and 3 to provide an elongated load bearing 
surface transversely across the haulageway. 
A pair of elongated flexible hydraulic hoses 56 and 

58 are connected at one end through valve 76 to the 
hydraulic system of the roof drill 10 and at the other 
end to inlet openings in each of the jacks 32 and 34. 
The valve 76 located preferably at the operator's com 
partment of the roof drill is arranged to slectively pro 



3,871,707 
S 

vide fluid under pressure from the roof drill hydraulic 
system to the double acting jacks to either extend or re 
tract the telescopic jacks 32 and 34 to the positions il 
lustrated in FIGS. 1 and 2. Suitable valving within the 
jacks 32 and 34 may be provided to permit setting the 
jacks with a controlled pressure and the yielding of the 
jacks at a controlled pressure, which is usually twice 
the setting pressure. The valving within the jacks pref 
erably provides holding support should the hydraulic 
hoses 56 and 58 be damaged or a loss of hydraulic pres 
sure be experienced in the hydraulic system of the roof 
drill. In the drawings telescopic, double acting jacks are 
illustrated to provide the range of heights shown. It 
should be understood, however, that single acting jacks 
and non-telescopic jacks may also be employed without 
departing from the scope of the invention. 
The transverse upper cross member 36 of the porta 

ble temporary roof support 30 has a semi-circular de 
pending bearing plate 60 secured thereto that has sub 
stantially the same configuration as the arcuate recess 
26 in saddle plates 24. A connecting rod 62 is pivotally 
secured at one end to the saddle plates 24 and detach 
ably secured at the other end to the bottom transverse 
member 46. With this arrangement, the rod 62 is ar 
ranged to secure the portable roof support 30 to the 
saddle 24 and prevent the roof support 30 from swing 
ing while the drill 10 is tramming in the mine. It should 
be understood, however, that the connecting rod 62 is 
not essential to practice the herein described invention. 
Where desired an accumulator may be provided on 

the roof support 30 and the hydraulic conduits 56 and 
58 connected through suitable valving to the accumula 
tor and separate conduits similar to conduits 56 and 58 
connected in the hydraulic circuit to the hydraulic sys 
tem of the roof drill 10. Also, quick disconnect cou 
plings could be provided in the hydraulic circuit to dis 
connect the roof support 30 from the roof drill 10 while 
the roof support 30 is in an extended roof supporting position. 
The apparatus above described operates in the fol 

lowing manner. The portable roof support 30 is re 
tracted by fluid under pressure from the hydraulic sys 
tem of the roof drill 10 to the position illustrated in 
FIG. 1 and the saddle plates. 24 extend between the 
jacks 32 and 34 with the arcuate bearing plate 60 on 
the support cross member 36 positioned in the arcuate 
recess 26 of saddle plates 24. The drill boom 18 is ele 
vated to the position illustrated in FIG. 1 and the bear 
ing pads 48 and 50 are pivoted about pins 52 and 54 to 
be substantially aligned with the drill boom 18 and thus 
reduce the width of the support 30. If desired, a rod 62 
can be connected to the support base member 46 and 
the saddle plates 24. In the position illustrated in FIG. 
1 the roof drill 10 with the portable roof support 30 
carried by the boom member 18 trams along the haul 
ageway to the working section of the mine where the 
roof is to be bolted for roof support. As is illustrated in 
FIG. 1, there is substantial vertical clearance between 
the mine roof 64 and floor 66 so that the portable roof 
support 30 does not interfere with the tramming of the 
roof drill 10. 
When the roof drill 10 is trammed to a location adja 

cent the location where the rows of bolts are to be set 
and preferably while the portable roof support 30 car 
ried by the drill boom 18 is beneath a bolted section of 
the roof, the pads 48 and 50 are rotated to a position 
substantially transverse to the longituidnal axis of the 

6 
boom 18. Thereafter, the drilling machine 10 is further 
advanced to a location where it is inby of the line where 
the bolts are to be set. Thus, the portable roof support 
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30 is between the working face and the line where the 
bolts are to be set as is illustrated in FIG. 2. At this loca 
tion hydraulic fluid under pressure is provided through 
the hydraulic hoses 56 and 58 to the telescopic jacks 32 
and 34 to expand the jacks 32 and 34 so that the upper 
pads 48 and 50 contact the roof 64 and the transverse 
base member 46 contacts the mine floor 66 to thus pro 
vide support for the mine roof 64 at that location. 

Suitable hydraulic pressure is maintained by the hy 
draulic system of the roof drill 10 on the jacks through 
the hoses 56 and 58 to support the roof at the location 
of the portable support 30. The drilling machine boom 
18 is then moved downwardly to free the saddle 24 
from the support cross member 36. The hydraulic 
hoses 56 and 58 are disengaged from the hanger on the 
boom 18 of the drilling machine 10 and have sufficient 
length to permit the drilling machine 10 to maneuver 
behind the portable roof support 30 and drill a series 
of holes transversely in the roof 64 and insert bolts 
therein. It should be understood, where desired, that 
suitable hose reels or the like may be provided for the 
hoses 56 and 58 to prevent the hoses from being dam 
aged by the drilling machine 10 and accumulators may 
also be provided on the jacks to provide a reservoir of 
fluid under pressure. 
With the above described arrangement, the unbolted 

portion of the roof adjacent the location where the 
rows of bolts are being set is supported by the portable 
roof support 30. After the row of bolts has been set, the 
boom 18 is elevated and positioned with the recessed 
portion 26 of the saddle plates 24 abutting the arcuate 
bearing plate 60 and hydraulic valving within the roof 
drill 10 is actuated to provide fluid under pressure to 
retract the telescopic jacks 32 and 34 and the portable 
roof support can then be advanced while suspended 
from the drill boom 18 to a location inby of the location 
where the next row of bolts are to be set. The jacks 32 
and 34 can again be expanded to provide support for 
the roof at this new location. The boom 18 is then again 
lowered and the drilling machine 10 maneuvered to 
drill the next holes in the roof and position the next 
transverse row of bolts therein. After the section of the 
roof adjacent the working face is properly bolted the 
portable roof support 30 is again engaged by the saddle 
members 24 and the telescopic jacks 32 and 34 are re 
tracted and the pads 48 and 50 rotated to the position 
illustrated in FIG. 1. Thereafter, the drilling machine 
10 is trammed to a new location where the above bolt 
ing operation is repeated. With this arrangement, the 
portable roof support 30 is transported with the roof 
drill 10 to the bolt locations and is detached from the 
roof drill after it is in an extended supporting position 
with the exception of the hydraulic hoses 56 and 58. 
The hoses 56 and 58, however, have sufficient length 
to permit the drilling machine 10 to maneuver relative 
to the portable roof support 30 and drill suitable bolt 
holes and set the roof bolts therein. As previously dis 
cussed, the hoses 56 and 58 may include disconnected 
couplings to permit the roof support to be extended 
into a roof supporting position and drilling machine 10 
disconnected therefrom to permit greater freedom in 
the maneuverability of the drilling machine 10. 
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‘. . . Temporary Portable Roof Support Apparatus 
: : Illustrated In FIGS. 5-8 

Referring to FIGS 5-8 there is illustrated temporary 
portable roof support apparatus generally designated 
by the numeral 100 which is arranged to be transported 
by a mining machine partially illustrated in FIG. 6 and 
designated by the numeral 102. It should be understood 
that the temporary portable roof support 100 may be 
employed with any type of continuous mining machine, 
such as a borer type mining machine or the drum type 
mining machine illustrated in the drawings. 
The temporary portable roof support 100 is designed 

to utilize hydraulic fluid under pressure generated by 
the hydraulic pumps on the mining machine 102 as the 
power operated means to expand and retract the tele 
scopic components of the temporary portable roof sup 
port 100. The source of hydraulic fluid under pressure 
on the mining machine 102 is suitably connected into 
the circuit for the telescopic members of the temporary 
portable roof support 100 by quick disconnect cou 
plings or the like. With this arrangement the continu 
ous mining machine 102 may transport the temporary 
portable roof support to a desired location and with hy 
draulic pressure supplied by the mining machine and 
connected to the hydraulic circuit of the temporary 
portable roof support 100 by flexible hoses expand the 
telescopic components of the temporary portable roof 
support to position the temporary roof support adja 
cent the ribs or side walls of the mine entry and also in 
abutting relation with the mine roof and mine floor to 
provide support for the unsupported roof thereabove. 
The hydraulic connections between the mining ma 
chine 102 and temporary portable roof support 100 
may thereafter be disconnected to permit the mining 
machine 102 to further advance in the entry as will be 
later described. To simplify the illustration the flexible 
hose connections betwen the mining machine 102 and 
the portable roof support 100 have been omitted and 
a hydraulic diagram of the system is illustrated in FIG. 
8. 
The temporary portable roof support 100 has a pair 

of side beams 104 and 106 that have a fixed length. The 
length of the side beams 104 and 106 determine the 
length of the unsupported roof that will supported by 
the temporary roof support 100. It is,...therefore, desir 
able that the temporary portable roof support 100 have 
a length substantially equal to the longest length of the 
unsupported roof permitted before the mining machine 
must withdraw for the installation of permanent roof 
supports in the unsupported portion of the mine roof. 
The temporary portable roof side beam members 104 

and 106 are hingedly connected to each other by a plu 
rality of transverse telescopic connecting members 
generally designated by the numerals 108, 110, 112 
and 114. The transverse connecting members are of 
similar construction and are employed to extend the 
side beam members to a location adjacent the entry 
ribs and to retract the side beam members to permit the 
portable roof support to be transported in the narrow 
mine entry by the mining machine. 
The transverse members each include a box like cyl 

inder section and a pair of telescopic arms 118 and 120 
slidably positioned therein and extending outwardly 
therefrom. The arms 118 and 120 are hingedly con 
nected at their ends to the side beams 104 and 106 by 
pin like connections 122 and 124. The arms each have 
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8 
a fluid actuated piston cylinder assembly 126 and 128 
with piston rods 130 and 132 extending therefrom. The 
piston rods 130 and 132 have their end portions con 
nected at 134 and 136 to the box like cylinder section 
116. Suitable wire mesh or wire rope netting 138 is 
connected between the box like members 116 to sup 
port small fragments of the roof that may be dislodged 
during the mining operation. 
With this arrangment the side beam members 104 

and 106 are movable toward and away from each other 
to retract the side beam members 104 and 106, as illus 
trated in FIG. 6, while the temporary portable roof sup 
port 100 is being transported by the mining machine 
102 and extend the side beam members 104 and 106 
to the position illustrated in FIGS. 5 and 6 adjacent to 
the ribs or side walls 144 and 146 of the mine entry. 
The temporary portable roof support 100 has a first 

pair of depending legs 152 and 154 hingedly connected 
adjacent the upper portions to the side beam 104 as il 
lustrated in FIG. 7. A similar pair of depending legs are 
connected to the other side beam 106, only one of 
which is illustrated in FIG. 6. The pairs of legs 152 and 
154 are connected to the respective beams 104 and 
106 by pin type hinge connections 140. Flexible cables 
148 and 150 are connected to the respective legs 152 
and 54 and the beam members 104 and 106 to limit 
the side motion of the legs 152 and 154. The legs 152 
and 154 also have inwardly extending pads. 156 and 
158 which are arranged to abut portions of the mining 
machine so that the mining machine 102 can support 
and transport the temporary portable roof support 100 
to a desired location within the mine entry, as later dis 
cussed. 
The legs 152 and 154 are of similar construction and 

each include a piston cylinder assembly 160 with the 
piston rod and the piston rod portion 162 forming a 
portion of the leg 154. An elongated base pad 164 is 
connected to the end of the rod 162 and is arranged to 
abut the mine floor 166. With this arrangement the rod 
portion 162 of all of the legs 152 and 154 may be re 
tracted for transporting the temporary roof support 
100 through the mine entry and may be extended by 
fluid under pressure supplied from the mining machine 
into a position abutting the mine floor 166 and urging 
the side beams 104 and 106 against the mine roof 168. 
An accumulator 170 is mounted on one of the legs 154 
and the valves hereinafter discussed may be mounted 
at any suitable location and as illustrated in FIG. 5 on 
the other leg 154. 
Now referring to the hydraulic diagram illustrated in 

FIG. 8, the piston cylinder assembly 160 for the four 
legs is illustrated diagrammatically with fluid inlet and 
outlet conduits 172 and 174 on opposite sides of the 
piston within the cylinder of the piston cylinder assem 
bly 160. The conduits 174 are connected to a common 
conduit 176 which, in turn, is connected through a 
three-way valve 178 to flexible conduits 180 and 182 
which are, in turn, connected to the hydraulic system 
of the mining machine. An accumulator 184 is posi 
tioned in the conduit 176 between the valve 178 and 
the pistion cylinder assemblies 160. A second conduit 
186 connects the lower portion of the piston cylinder 
assemblies to the three-way valve 178 and has a pres 
sure relief valve 188 therein. With this arrangement 
when fluid under pressure is supplied to the piston cyl 
inder assemblies 160 of the legs 152 and 154 to extend 
the legs, fluid under pressure flows from the mining ma 
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chine through flexible hosing 180 to valve 182 and 
through conduit 176 to move the leg portions 162 
downwardly to extend the legs 152 and 154. 
The accumulator 184 is provided for a reserve of 

fluid under pressure so that a preselected hydraulic 5 
pressure is maintained on the pistons even if slight leak 
age occurs in the piston cylinder assemblies or the con 
duits from the lower portion of the piston cylinder as 
semblies. The relief valve 188 permits the temporary 
portable roof support to be deflected by slight move 
ment of the roof strata while supporting the roof strata. 
There is also provided conduits 190 connected to the 

plurality of piston cylinder assemblies 126 and 128 of 
the transverse members 108-114, only one of which is 
shown in FIG. 8. Other conduits 192 are connected to 
the piston cylinder assemblies on the opposite side of 
the piston. Conduits 190 and 192 are connected to a 
valve 194 which has ports connected by means of con 
duits 196 and 198 to the main conduits 76 and 186. 
With this arrangement fluid under pressure supplied 
from the mining machine is arranged to extend and re 
tract the piston cylinder assemblies 126 and 128. It 
should be understood that the hydraulic circuit dia 
grammatically illustrated in FIG. 8 is for exemplary 
purposes only and other circuit arrangements could be 
provided for extending and retracting the various mem 
bers above described. 
Referring to FIGS. 9-12, there is illustrated schemat 

ically a plan view of an entry 200 in an underground 
mine which entry is formed by the dislodging of coal or 
other material by a continuous mining machine similar 
to the mining machine 102. FIG. 9 illustrates the entry 
adjacent a cross-heading 202 that has permanent roof 
supports 204 installed therein so that the area is a sup 
ported portion of the roof. The temporary roof support 
10 is moved by the mining machine into position be 
neath area A of the mine roof. The mining machine re 
leases the temporary roof support and then advances 
along the rib 144 dislodging coal to make a first cut 
designated by the letter B. Thereafter a ventilation tube 
206 is positioned in area B and the mining machine re 
tracts into area A and again advances along the rib 146 
dislodging coal to make a second cut designated by the 
letter C. After making cuts B and C the distance be 
tween the mine face 208 and the last row of permanent 
roof supports 204 is approximately twenty feet so that 
there is approximately twenty foot of unsupported roof 
between the mine face 208 and the last row of perma 
nent roof supports 204. 
The mining machine after making cut C retracts be 

neath the temporary roof support 100 and picks up the 
temporary roof support 100 and advances into the 
entry to a location approximately 4 feet from the mine 
face 208. The temporary roof support 100 is then ex 
panded to a position adjacent the ribs 144 and 146 and 
the legs 152 and 154 are expanded so that the tempo 
rary roof support supports the portion of the unsup 
ported roof formed by cuts B and C which is designated 
in FIG. 10 as area D. 
The mining machine then advances into the mine 

face dislodging coal adjacent the rib 144 making cut E. 
A ventilation tube 206 is then advanced into the area 
formed by cut E and the mining machine retracts and 
advances into the face adjacent the rib 146 to make cut 
F. Cuts E and F have advanced the mine face 208 a dis 
tance of approximately 15 feet so that the distance be 
tween the last row of permanent roof supports 204 and 
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10 
the mine face 208 is now approximately 35 feet. This 
entire area is unsupported roof. The rear portion of the 
roof adjacent the last row of permanent roof supports 
204, however, is supported by the temporary roof sup 
port 100. 
After cuts E and F have been made the mining ma 

chine is withdrawn to the cross entry 202 and, as illus 
trated in FIG. 11, a drill and bolter similar to the drill 
and bolter 10 illustrated in FIGS. 1-4 advances in the 
entry 200 from the cross entry 202 and installs rows of 
permanent roof supports designated 204A in that por 
tion of the roof supported by the temporary roof sup 
port 100. After approximately four rows of permanent 
roof supports have been positioned in the roof above 
and adjacent to the temporary roof support 100 the 
drill and bolter 10 is advanced into the area designated 
by the letter G in FIG. 11 which was formed by cuts E 
and F illustrated in FIG. 10. 
The drill and bolter 10 advances and positions the 

second temporary roof support 30 to support a portion 
of the unsupported roof while four additional rows of 
permanent roof supports 204B are inserted in the roof 
in area G. It should be understood, as previously de 
scribed, the temporary roof support 30 associated with 
the drill and bolter 10 may be repositioned several 
times within the area G to provide support for the per 
sonnel operating the roof drill and bolter while the four 
rows of permanent roof supports are being positioned 
in the roof. 

After the permanent roof supports have been in 
stalled, the drill and bolter 10 is withdrawn from the 
entry 200 and the mining machine again advances into 
the entry 200. When the mining machine arrives at area 
D the mining machine picks up the temporary roof sup 
port 100 and advances the temporary roof support 100 
to area G. The mining machine thereafter advances and 
dislodges coal from the mine face first by making cut 
H and thereafter again retracts and advances to make 
cut I. The same procedure is then repeated as illus 
trated in FIG. 10 in that the mining machine retracts 
and picks up the temporary roof support 100 in area G 
and advances the roof support to the area formed by 
cuts H and I similar to the procedure of advancing the 
temporary roof support from area A to area D as illus 
trated in FIG. 10. Thereafter the temporary roof sup 
port is expanded to support the unsupported roof in the 
area formed by cuts H and I and the mining machine 
again advances to make two cuts similar to cuts E and 
F as illustrated in FIG. 10. After the second pair of cuts 
are made the mining machine is again withdrawn and 
the drill and bolter 10 is moved into position to provide 
permanent roof supports for the area of the roof sup 
ported by the temporary roof support 100 and thereaf 
ter the portion of the unsupported roof between the 
temporary roof support and the mine face 208. 

It will be apparent with this method that it is now pos 
sible to advance the mining machine approximately 
twice the distance previously permitted by utilizing the 
temporary roof support and thus increasing production 
by eliminating the withdrawal of the mining machine 
after each area of unsupported roof above discussed is 
formed. Although various lengths of unsupported roof 
are described and the forming of the sections by mak 
ing two separate cuts is described, it should be under 
stood that the dimensions and the manner of dislodging 
the coal are for exemplary purposes only and the above 
apparatus may be utilized in other methods where con 
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ditions permit greater or smaller lengths of unsup 
ported roof and where the mining machine forms the 
above discussed areas in the entry by a single or a plu 
rality of cuts. 
According to the provisions of the patent statutes, I 

have explained the principle, preferred construction 
and mode of operation of my invention and have illus 
trated and described what I now consider its best em 
bodiments. It should be understood that the invention 
is not limited to the particular embodiments described 
herein but may be variously practiced within the scope 
of the following claims. 

I claim: 
1. Method for mining and supporting a mine roof 

comprising, 
dislodging material from the face in a mine entry with 
a self-propelled mining machine to form a first un 
supported portion of a mine roof having a prese 
lected length, 

a portable temporary support device adapted to be 
extended laterally and support a substantial portion 
of a mine roof, 

providing power from a power operated means on 
said self-propelled mining machine to extend said 
portable temporary support device both laterally 
and into abutting relation with a substantial portion 
of said mine roof and the mine floor, 

supporting said first unsupported portion of said 
mine roof with said portable temporary support de 
vice, said temporary portable support device being 
detachable from said self-propelled mining ma 
chine, 

dislodging additional material from the mine face in 
said entry to form a second unsupported portion of 
said mine roof, 

inserting permanent roof supports in said first unsup 
ported portion of said mine roof while said first un 
supported portion remains supported by said porta 
ble temporary support device, and 

inserting permanent roof supports in said second un 
supported portion of said mine roof. 

2. Method for mining and supporting a mine roof as 
set forth in claim which includes, 
supporting a portion of said mine roof in said second 
unsupported portion with a second temporary roof 
support while inserting permanent roof supports in 
said second unsupported portion of said mine roof. 

3. Method for mining and supporting a mine roof as 
set forth in claim 1 which includes, 
transporting said first temporary roof support to a lo 

cation beneath said first unsupported portion of 
said roof on a self-propelled mining machine that 
dislodges the material from the mine face. 

4. Method for mining and supporting a mine roof as 
set forth in claim 2 which includes, 

transporting said second temporary roof support to a 
location beneath said second unsupported portion 
of said roof on a self-propelled vehicle having ap 
paratus thereon for inserting permanent roof sup 
ports in the mine roof. 

5. Method for mining and supporting a mine roof as 
set forth in claim 4 which includes, 
providing power from a power operated means on 

said self-propelled vehicle to extend said second 
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temporary roof support into abutting relation with 
said mine roof and the mine floor to provide sup 
port for a portion of said mine roof in said second 
unsupported portion of said mine roof. 

6. Method for mining and supporting a mine roof as 
set forth in claim 1 which includes, 

said power operated means including a source of 
fluid under pressure on said mining machine, said 
power operated means connected to a fluid pres 
sure actuated means on said first temporary roof 
Support, 

transporting said first temporary roof support to a lo 
cation beneath said first unsupported portion of 
said mine roof on said self-propelled mining ma 
chine, 

extending said first temporary roof support by said 
fluid under pressure from said power operated 
means on said mining machine to move said tempo 
rary roof support into abutting relation with said 
mine roof and said mine floor to provide support 
for said first unsupported portion of said mine roof, 

disconnecting said power operated means from said 
first temporary roof support while maintaining said 
first temporary roof support in abutting relation 
with said mine roof and said mine floor and sup 
porting said first unsupported portion of said mine 
roof, and 

thereafter advancing said mining machine to dislodge 
material from said mine face and form said second 
unsupported portion of said mine roof. 

7. Method for mining and supporting a mine roof 
comprising, 
advancing a self-propelled continuous mining ma 
chine in a mine entry and dislodging material from 
the mine face to form a first unsupported portion 
of a mine roof having a preselected length, 

transporting a temporary roof support to a location 
beneath said first unsupported portion of said roof 
on said self-propelled mining machine, 

providing power from a power operated means on 
Said Self-propelled mining machine to extend said 
temporary roof support into abutting relation with 
said mine roof and the mine floor to provide sup 
port for said first unsupported portion of said mine 
roof, 

thereafter advancing said self-propelled mining ma 
chine to dislodge additional material from said 
mine face to form a second unsupported portion of 
said mine roof, 

inserting permanent roof supports in said first unsup 
ported portion of said mine roof while said first un 
supported portion remains supported by said porta 
ble temporary roof support, and 

inserting permanent roof supports in said second un 
supported portion of said mine roof. 

8. Method for mining and supporting a mine roof as 
set forth in claim 7 which includes, 
extending said temporary roof support laterally be 
neath said first unsupported portion of said roof to 
a location adjacent the side walls of said entry and 
thereafter extending said temporary roof support 
into abutting relation with said mine roof and said 
mine floor. 

k k . . 
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